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 Camilla Warren, City of Atlanta Brownfields Revolving Loan Fund (RLF) Project Officer & EPA 
Designated Approving Official (DAO), EPA Region 4, Sam Nunn Federal Center, 61 Forsyth Street 
Southwest, RCR Division, Brownfields Section, 10th Floor, Atlanta, Georgia 30303-8960, Phone: 
404.562.8574, Email:  warren.camilla@epa.gov 

 Jessica Lavandier, Authorized Representative and Brownfields Program Manager, City of Atlanta, 68 
Mitchell Street SW, Atlanta, GA 30303, Phone: 404.330.6000, Email: jlavandier@atlantaga.gov 
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 Douglas Strait, P.E., Cardno Assistant Project Manager, 2000 First Drive, Suite 220, Marietta, Georgia 
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A4. PROJECT/TASK ORGANIZATION  

Cardno was selected by the City of Atlanta (City) as their Qualified Environmental Professional (QEP) and is 
responsible for preparing the QAPP for the asbestos and lead-based paint abatement at Pullman Yard and 
assisting the City in programmatic support services and grant management activities under their 
Environmental Protection Agency (EPA) Cooperative Agreement Recipient Number BF 00D59517-0. A 
project organization chart is included in Appendix A. The following are the individuals participating in the 
project and their specific roles and responsibilities: 

Derek Street, EPA Region 4 City of Atlanta Brownfields Community-wide Assessment Grant Project 
Officer/DAO - The EPA Project Officer is responsible for overseeing and monitoring the City’s Community-
wide Assessment grant. As part of that responsibility, he ensures the processes described in the work plan 
are followed and the terms and conditions of the grant are met. The Brownfields Region 4 Quality Assurance 
Manager's DAO provides technical assistance to the Region 4 Project Officer working on Brownfields sites. 
The DAO’s role is to provide technical reviews of QAPPs and QAPP Addenda that are generated. This 
includes the approval of this QAPP and any revisions. 

Camilla Warren, EPA Region 4 City of Atlanta Brownfields RLF Grant Project Officer/DAO - The EPA 
Project Officer is responsible for overseeing and monitoring the City’s RLF grant. As part of that responsibility, 
she ensures the processes described in the work plan are followed and the terms and conditions of the grant 
are met. The DAO’s role is to provide technical reviews of the QAPPs and QAPP Addenda that are generated.  
This includes the approval of this QAPP and any revisions. 

Jessica Lavandier, City of Atlanta Brownfields Program Manager – She is responsible for the overall 
strategic direction of the project and ensures project activities are executed in accordance with the approved 
Work Plan and the Terms and Conditions of the Cooperative Agreement. 

Keith Ziobron, Cardno Project Manager – He is the primary decision maker for the project and the primary 
user of the data to determine whether or not further action is required at the site. He will also coordinate the 
project activities and his specific responsibilities are:  

1. Approving the QAPP and subsequent revisions in terms of Brownfields specific requirements; 
2. Overall responsibility of the investigation; 
3. Coordinating field and laboratory activities; 
4. Conducting project activities in accordance with the QAPP and work order; 
5. Validating field data; 
6. Reporting to the GA EPD Project Manager and the City’s Brownfields Program Director regarding 

the project status per the work order and preparing interim and final reports to GA EPD and the City; 
7. Making final project decisions with the authority to commit the necessary resources to conduct the 

project; 
8. Instituting corrective actions for problems encountered in the field sampling activities; 
9. Communicating corrective actions to the Field Team Leader to remedy problems encountered in the 

field and coordinating with the lab director to correct any corresponding problems encountered in the 
chemical analyses; 
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10. Compiling documentation detailing any corrective actions and providing them to the GA EPD Project 
Manager.  

Doug Strait, P.E., Cardno Assistant Project Manager – He will perform the following duties:  
1. Assist the project manager with the QAPP and subsequent revisions in terms of Brownfields specific 

requirements; 
2. Instituting corrective actions for problems encountered in the field sampling activities; 
3. Communicating corrective actions to the Field Team Leader to remedy problems encountered in the 

field and coordinating with the lab director to correct any corresponding problems encountered in the 
chemical analyses; 

4. Compiling documentation detailing any corrective actions and providing them to the GA EPD Project 
Manager.  

Roger Register, Cardno QA/QC Reviewer – He provides documentation audits and technical review to 
assist in promoting, implementing, and documenting QA compliance. The Cardno QA/QC Reviewer is 
isolated from the implementation Cardno Project Manager. This allows lateral support as a peer to the Cardno 
Project Manager without introducing unintentional biases from conducting the work. 

Maureen Meulen, Atomic Project Manager – She is the owner of the Pullman Yard facility and manages 
the redevelopment of the property.  She will be the main point of contact between the City of Atlanta and the 
contractors performing the cleanup work.  As the recipient of the RLF loan, she is responsible to ensure the 
processes described in the work plan are followed and the terms and conditions of the loan and grant are 
met. 

Field Project Manager/Field Team Leader (To Be Determined) – They will perform the following duties: 
1. Provide periodic oversight of field activities. 
2. Review and enforce field sampling procedures and protocols for work performed by others. 
3. Audit contractors relative to Davis-Bacon Act compliance. 
4. Upon receipt from the Project Manager, make available the approved QAPP documents and 

subsequent revisions to the members of the field sampling team. 
5. Report problems in the field to the Project Manager. 
6. Implement corrective actions in the field as directed by the Project Manager.  Corrective actions will 

be documented in the field logs and provided to the Project Manager. 
 

Field QA/QC Reviewer (To be Determined) – They will provide documentation audits and technical review 
to assist in promoting, implementing, and documenting QA compliance during field activities, laboratory 
reports, and of deliverables generated from field activities. The Field QA/QC Reviewer is isolated from the 
implementation from the Field Project Manager. This allows lateral support as a peer to the Field Project 
Manager without introducing unintentional biases from conducting the work. 

Laboratory Director –The Laboratory Director is responsible for the following: 
1. Coordinating the analysis of the samples and the laboratory validation of the data; 
2. Coordinating the receipt of the samples at the laboratory, selecting the analytical team, ensuring 

internal laboratory audits are conducted per the Laboratory’s Quality Assurance Manual (QAM), and 
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distributing the applicable sections of the QAPP and subsequent revisions to members of the 
analytical team; 

3. Instituting corrective actions for problems encountered in the chemical analyses and reporting 
laboratory problems affecting the project data to the Cardno Project Manager and Cardno QA/QC 
Reviewer. Corrective actions for chemical analyses will be detailed in a QA report that will be 
provided via electronic and conventional mail. 

A5. PROBLEM DEFINITION/BACKGROUND  

The City of Atlanta (City) received a United States Environmental Protection Agency (EPA) Brownfields 
Assessment Grant in 2017 (BF 00D59517).  This funding is being used in part to prepare the appropriate 
documents for the cleanup of the Pullman yard property which is to be partially funded with the City’s EPA 
Brownfields RLF Grant. The cleanup is on one parcel of property totaling approximately 26.84 acres 
developed with 11 vacant buildings.  Majority of the buildings are warehouse or former industrial buildings, 
with large open spaces.  The western and northern portions are paved and/or gravel/parking areas, with the 
buildings on the north portion of the site.  A former railroad spur traverses the western portion of the subject 
site.  The remaining portion of the site is undeveloped wooded land.  The subject site is illustrated by the Site 
Location Map included as Appendix B 

Historically, the subject site (Subject Site or Subject Property) has a long industrial history, primarily 
associated with its connection with the railroad.  Beginning in the early 1900s, the site was a chemical process 
equipment manufacturer. In the 1920s, the subject site was operated by the Pullman Company, a 
manufacturer of passenger railcars. In the 1960s, the subject site operated as an iron and metal manufacturer 
as well as a manufacture of railcars until the 1980s.  In 1990, the subject site was acquired by the Georgia 
Building Authority (GBA) where it was decommissioned and has remained vacant since.   

Numerous environmental assessments have been conducted at the property since 2006, including multiple 
hazardous material surveys to identify asbestos and lead-based paint throughout the buildings.  The most 
recent Phase I ESA was conducted in June 2017 by United Consulting, Inc. (United) and identified the 
following recognized environmental conditions (RECs): 

 The past industrial operations on the Subject Site, dating back to 1904. 
 The adjacent Warehouse Partnership property with a historic release. 

Based on prior environmental findings, and United’s soil and groundwater sampling data, the Subject Site 
was placed within the Georgia EPD’s Brownfield Program in May 2017 with the purchase of the property by 
Atomic Entertainment Development, LLC (Atomic). As part of the application into the Georgia EPD Brownfield 
Program, a Prospective Purchaser’s Corrective Action Plan (PPCAP) was completed on behalf of Atomic by 
United in May 2017. The PPCAP outlined potential cleanup options, specifically the excavation and removal 
of metal and SVOC impacted soils. A PPCAP Addendum No. 1 was completed and approved by the Georgia 
EPD in August 2017.  The PPCAP and PPCAP Addendum references the need for asbestos and lead-based 
paint abatement. 
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United completed three Hazardous Material Surveys between June 2017 and May 2018 to assess the on-
site structures for asbestos and lead-based paint (LBP). Numerous building materials were identified as 
asbestos containing, including roof flashing, caulking, sealant, floor tiles, pipe wrap, etc.  Numerous painted 
surfaces were identified as lead containing, including steel beams and columns, various walling, and 
windows.  The latest sampling report, dated May 1, 2018, summarized all prior sampling data and developed 
a data package with diagrams showing locations of impacted materials.  This report is included in Appendix 
C.  

The purpose of this cleanup is only to abate and remove the asbestos and/lead-based paint located 
throughout the buildings.  Grant funding for the actual cleanup will be provided via the City’s Brownfields RLF 
grant using hazardous substance funding. Air monitoring and clearance sampling will be conducted on the 
Subject Site to evaluate the effectiveness of the engineering controls and work practices during removal of 
ACM and work involving lead, as well as to document the standard of cleaning.    

A6. PROJECT/TASK DESCRIPTION AND SCHEDULE   

Based on the findings of the previous investigations and the existence asbestos and lead-based paint 
throughout the building materials of the on-site structures, the following section provides recommended 
actions to be conducted as part of the asbestos and lead-based paint abatement prior to the redevelopment 
of the property. Air monitoring and clearance sampling as well as general observations will be made to aid in 
the decision making process. 

Task 1: Asbestos and lead-based paint abatement 

Prior to beginning the field investigation, separate Site Health and Safety Plans (HASP) for Cardno personnel 
and contractors retained by the owner will be prepared to meet the requirements of the Occupational Safety 
and Health Administration (OSHA) Standard 1910.120. This document will outline potential hazards, the level 
of personal protection to be used, and the procedures to be followed for monitoring and emergency situations 
at the subject site.   

It is assumed that the fieldwork will be performed in Level C personal protection equipment (PPE, i.e. air 
purifying respirator, Tyvek suite, cut resistant gloves, steel-toed boots, hard-hats, safety glasses, and hearing 
protection). Personal and area air monitoring will be conducted for asbestos and lead to verify the need for 
PPE.  

The proposed scope of work will be completed in conjunction with the approved plans from the property 
owner (Atomic Entertainment, Inc.) and in keeping with negotiated requirement of the Georgia State Historic 
Preservation Office (SHPO).   

For asbestos, it is anticipated that the scope of work will include the removal of identified ACM within asbestos 
regulated areas consisting of a combination of non-contained regulated areas, contained regulated areas 
with filtration, and contained negative pressure enclosures. Air sampling will be performed to document 
representative airborne fiber concentrations. Upon evaluation of completion of ACM removal, air clearance 
sampling will be performed to assist with documenting completeness of cleaning.   
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For lead-based paint, it is anticipated that the scope of work will include the removal of the identified LBP 
within regulated areas consisting of a combination of non-contained regulated areas and contained regulated 
areas.  Air sampling will be performed to document representative airborne lead concentrations.  Upon 
evaluation of completion of LBP removal, lead dust sampling will be performed to assist with documenting 
completeness of cleaning.   

This QAPP establishes minimum requirements for asbestos and lead-based paint abatement, air monitoring, 
and air sampling, and the adherence to an asbestos and/or lead-based paint abatement work plan/design 
should be followed with specific details for evaluated asbestos and lead work areas, abatement activities, 
and documentation of completeness of cleaning.  

Task 2: Additional Considerations 

The previous lead-based paint sampling investigations conducted by United identified painted surfaces above 
the EPA and US Housing and Urban Development (HUD) Guidelines, Chapter 7, 1997 Revision which 
identified lead-based paint as containing equal to or exceeding one milligram per square centimeter (1.0 
mg/cm2) or 0.5% by weight.  Numerous samples were identified by United that contained lead below this 
reporting limit but above the detection concentration.  There are OSHA regulations and requirements which 
should be taken into consideration during any renovation and demolition activities that may disturb any 
concentration of lead containing building materials or paint.   

Although additional testing of painted components is not necessarily needed, the extent of painted 
components to be impacted and the future use of the areas should be considered so as to minimize the 
quantity of lead contaminated paint to be removed and to identify alternative methods to address lead paint 
hazards for certain portions of the Subject Site.  

There is potential for data gaps to be identified with respect to the identified asbestos and/or lead-based paint 
which would need to be addressed prior to disturbance during removal activities.  However, for the purpose 
of this report, it is anticipated that no additional design phase investigation is necessary.  Additional testing 
may be required during cleanup if conditions warrant.  However, the level and degree of characterization 
completed to date appear sufficient to provide basis for the completion of this report and quality assurance 
of sampling methodologies and requirements needed.    

Schedule 

The City’s Brownfields RLF grant will have a general schedule that will guide the process for this assessment.  
The field activities are anticipated to commence within 90 days of the final QAPP approval.  Sample collection 
and fieldwork associated with the asbestos and lead-based paint should take anywhere from 3 - 12 months 
depending on redevelopment plans.  Due to the nature of air monitoring, results will be received as early as 
possible. If the results indicate that asbestos and lead contamination are in excess of permissible limits, the 
Field Team leader will notify the Cardno Project Manager.  

A7. QUALITY OBJECTIVES AND CRITERIA FOR MEASUREMENT 

The following seven steps are used to determine the criteria for project specific data quality objectives 
(DQO) when performing cleanup projects funded under the City’s Brownfields RLF grant. 
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1) State the Problem:  
 
Asbestos and lead-based paint identified throughout the on-site structures.  This contamination 
impacts the Subject Site’s building materials, and has the potential to harm human health and the 
environment.  
 

2) Identify the Decision 
 
Abate asbestos and lead-based paint prior to renovation and/or demolition.   
 

3) Identify Inputs to the Decision 
 

 Previous asbestos and lead-based paint inspections conducted at the Subject Site 
 Historical records and documents 

 
4) Define the Study Area Boundaries 
 

Asbestos and lead-based paint material locations are included in United’s Hazardous Material 
Survey Addendum 2 as Appendix C.   

 
5) Develop a Decision Rule 

 
Proceed with asbestos and lead-based paint abatement. 
 

6) Specify Limits on Data Gaps/Errors 
 

Limits on data gaps and errors associated with analytical sampling are specified throughout this 
document.  There is potential for data gaps to be identified with respect to the previous reports and 
the identified asbestos and/or lead-based paint which would need to be addressed prior to its 
disturbance during removal activities.  In addition, data gaps were identified in the cost estimates 
for the abatement in that different subcontractors providing different scopes of work.   

 
7) Optimize Design 

 
The optimized design and sampling requirements will be discussed in an abatement design plan(s) 
as outlined by others.  
 
 



Quality Assurance Project Plan 
Pullman Yard, 225 Rogers St., City of Atlanta, Georgia 

 

April 2019 Cardno 11 

 

A8. SPECIAL TRAINING REQUIREMENTS/CERTIFICATIONS 

This section outlines the minimum training requirements for personnel conducing project activities. Current 

training records and certificates are kept in personnel files located at the respective headquarters of the 

project personnel. Deficiencies and the need for new training are identified during annual personnel 

evaluations. Personnel deficient in any of the following requirements will not conduct project activities. 

Hazardous Waste Operations and Emergency Response (HAZWOPER) 

The Field Team Leader will ensure that all on-site project personnel have current certificates of training for 

the 40-hour Occupational Safety and Health Administration (OSHA) HAZWOPER Training Class with annual 

8-hour refresher courses. All personnel mobilizing to the site shall carry a Certificate of Training identification 

card.  

Field Team Training 

Field Team Technicians are provided hands-on training in graduated phases of explaining, observing, 

demonstrating, and performing field sampling techniques and standard operating procedures by experienced 

field personnel. Additional training in field equipment technologies, quality assurance, ethics, and other skills 

are provided through in-house instruction, online, and external workshops and courses. Field competency is 

checked through personnel evaluations with direct input from the Field Team Leaders and project managers.  

Certifications 

 Asbestos and lead-based paint abatement activities will be performed by a Georgia-licensed 

asbestos contractor that utilizes workers and supervisors who are trained in accordance with OSHA 

Asbestos Standard for Construction (29 CFR 1926.1101) for Class I, II, and III activities and a 

Georgia-Certified Lead Services Firm that employs Georgia-Certified Lead-Based Paint workers and 

supervisors.   

 The asbestos and lead-based paint air monitoring will be conducted by a qualified sub-contractor to 

Cardno.   

 Lead-based paint clearance sampling will be conducted by a Georgia-Certified Lead Services Firm 

that employees Georgia certified Lead Inspectors and/or Risk Assessors. 

 The selected laboratory, Analytical Environmental Services, Inc. (AES), will perform the analysis of 

the environmental samples in compliance with any and all applicable regulations and standards. 

If other personnel (City, EPA, RLF contractors, etc.) are to visit the Subject Site during cleanup activities, 

then they will ensure their Brownfields program personnel have at a minimum an OSHA 40-Hr HAZWOPER 

training certification. If they are to enter any regulated contained areas, then additional training certifications 

may be required.  All training certifications will need to be verified as a pre-requisite for site visit(s).  
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A9. DOCUMENTATION AND RECORDS  

All technical documents and records will be maintained in accordance with the requirements set forth in the 

US EPA Region 4, Science and Ecosystem Support Division (SESD), “Field Branches Quality System and 

Technical Procedures”(http://www.epa.gov/region04/sesd/fbqstp).  Some of the required documentation 

includes the following: 

 Facility study plan (scope of work) 

 Original chain of custody records and field log books/notes 

 Records obtained during the cleanup 

 Field notes with field crew signatures or initials on all records/notes 

 Record of use of field sampling and decontamination supplies, and equipment tracking 

 Progress/status reports 

 Correspondence directly-related to the project 

 Data validation/quality assessment reports 

 Completion reports 

 Project audit and QA/QC reports 

Chain-of-custody records accompany all samples from origin through disposal. All sample containers are 

labeled with sample location identification (ID), preservative, sampler name, analyses required, and date/time 

of collection. The sample location ID is linked to the labels, chain-of-custody, and field notes. The chain-of-

custody record typically includes the following information: 

 Project name and address 

 Date and times of sample collection 

 Name of sampler 

 Sample location ID 

 Number of samples  

 Analyses required with preservation method 

 Timeframe (days) sample results are needed  

Field notes are recorded during all site visits and typically include: 

 Names of personnel, subcontractors, and others on-site 

 Date and chronological summary of field activities 

 Ambient conditions 

 Sample location descriptions, sample ID 

 Sampling equipment 

 Field decontamination procedures 
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 Field calibration records 

 Types of quality control samples collected 

 Sampler signature 

 Results of QC checks 

 Documentation of all problems encountered in the field with corrective action resolution 

The laboratory typically provides electronic copies of the analytical results generally within 14 days of sample 

receipt.  Paper copies will be supplied by the laboratory upon request or will be printed from the electronic 

copy by the Field Project Manager.  Upon receipt, Laboratory Data are reviewed by the Field Project Manager 

and Field QA/QC Officer. The electronic copy is placed in the project file maintained on the server, which is 

routinely “backed-up” to ensure data integrity.   

The laboratory analytical report will be submitted to the Field Project Manager.  The narrative report will 

include a minimum of the following required information: 

 The dates of sample receipt, preparation, and analysis 

 The condition of the samples upon receipt 

 Sample preparation and analysis 

 Any problems encountered during sampling, handling, storage, preparation, or analysis, and their 

solution 

 Any variance from the standard operating procedures 

 And a discussion of the quality of the reported analytical data 

Project records will include all correspondence, field logs and data sheets, laboratory analytical reports, audit 

findings, progress reports, and a final report.  The final report will be submitted to the City and EPA Region 

4 Brownfield Project Officer/Manager by the Field Project Manager. 

The Field Project Manager will submit the final report to the City of Atlanta within fifteen (15) days of receipt 

of laboratory data or as described in the final Site Specific QAPP schedule.  The report will include the 

analytical data report, documentation of field activities, a summary of all collected field data, a written report 

of the audit of field activities (see Section C1 below), and copies of the original field data worksheets for this 

project.  The narrative report will include at least discussions of all field activities, any problems encountered 

and their solutions, any divergences from the QAPP procedures, and a discussion of field data quality.  The 

report typically include the following components: 

 Executive Summary 

 Introduction/Background 

 Site Description and Physical Setting 

 Site Investigation (Scope, Methodology) 
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 Analytical Results 

 Summary and Conclusions 

The laboratory will manage the original raw data and data validation report for projects in both hard copy and 

electronic format.  This information will be made available to the Field Project Manager or Field QA/QC Officer 

upon request.  The Laboratory Director will maintain information on where the records are stored, and will 

identify who will be responsible for records management and how long specific types of records or documents 

will be maintained. 

B1. SAMPLING DESIGN PROCESS  

Asbestos and Lead-Based Paint Abatement 

The precise sampling design for the asbestos and lead-based paint abatement is independent of final 
redevelopment plans. This QAPP establishes minimum requirements for sampling; however, the site-specific 
asbestos and/or lead-based paint work plan/design should be followed which will provide specific details for 
sampling.  

In order evaluate the effectiveness of engineering controls and work practices around the Subject Site, daily 
air monitoring samples will be collected using 0.8-μm, 25-mm diameter MCEF cassettes that have been 
specifically designated for asbestos analysis by the manufacturer, at a minimum in the following locations: 
inside containment, outside containment, negative air exhaust, and clean room of the decontamination 
system. The numbers and locations may vary depending upon actual conditions observed in the field.  

Baseline, daily, and post-response action final clearance sampling will be collected in accordance with the 
prepared asbestos cleanup design in accordance with EPA National Emission Standard for Hazardous Air 
Pollutants (NESHAP) and EPA 40 Code of Federal Regulations (CFR) Part 763 Appendix A to Subpart E. 
The baseline, daily, and final clearance air samples collected are considered critical. 

The number and volume of air samples will be in accordance with the following and defined in the abatement 
design plan issued by Atomic’s consultants and include at a minimum the following: 

1. Air samples to establish a baseline before start of work. 
2. Representative daily samples will be collected inside and outside each contained regulated work 

area. 
3. During abatement activities, periodic personal air monitoring will performed to evaluate personal 

exposure. 
4. After asbestos abatement, a visual clearance will be conducted by an AHERA-accredited Project 

Supervisor.   
5. Final clearance sampling will be conducted when applicable.  

 

The following air samples will be collected to establish a baseline before start of work: 

 Location sampled – Within each contained regulated work area and adjacent to the work area 

 Minimum number samples – Five (5) 
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 Analytical method – NIOSH 7400 

 Minimum Detection Limit (Fibers/cc) – 0.005 

 Minimum Volume (L) – 400 

 Flow Rate (LPM) – 10.0 

From start of work through the project decontamination, representative daily samples will be collected inside 
and outside each contained regulated work area: 

 Location sampled – Inside and outside of each contained regulated work area 

 Number samples – 4-6 

 Analytical Method – NIOSH 7400 

 Detection Limit (Fibers/cc) – 0.01 

 Flow Rate (LPM) – 10.0 

If interior airborne fiber counts exceed 0.1 f/cc, additional samples will be taken as necessary to monitor fiber 
levels. 

If any air samples taken outside of the contained regulated work area exceeds the 0.01 f/cc then abatement 
contractor will be required to immediately and automatically stop all work and take remedial action. 

During abatement activities, periodic air monitoring will be performed to evaluate the personal exposure to 

asbestos and lead-based paint on abatement workers and supervisors.  For each abatement activity, 

personal air sampling will be performed to verify the level of PPE is adequate. The number and volume of 

personal air monitoring will be further detailed in an abatement work plan/design.   

After asbestos abatement, a visual clearance will be conducted by an AHERA-accredited Project Supervisor. 

The visual clearance will consist of verifying the adequate removal of ACM and the absence of visible 

emissions in accordance with ASTM E1368.  

After visual clearance of asbestos abatement, final clearance sampling will be conducted inside each 
contained regulated work area. Final clearance samples will be collected using 0.45-μm, 25-mm diameter 
MCEF cassettes that have been specifically designated for asbestos analysis by the manufacturer. 

 Location sampled – within each work area 

 Minimum number of samples – 13 

o Five samples per abatement contained regulated area 

o Five samples per ambient area position at locations representative of the air entering the 

abatement site 

o Two field blanks to be taken by removing the cap 

o A sealed blank with each sample set 

 Analytical Method –TEM AHERA 

 Criteria Limit –70 Str./mm2 
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 Minimum Volume (L) 1,200 

 Flow Rate (LPM) – 10.0 

Final Clearance sampling following lead-based paint abatement will be completed by a licensed Lead 

Inspector in accordance with HUD Guidelines for Evaluation and Control of Lead-Based Paint Hazards 

Chapter 15 Clearance.  Visual clearance will be completed to verify the removal of LBP and absence of 

visible dust and potential lead emissions, followed by wipe sampling for the presence of dust per EPA & HUD 

clearance criteria via ASTM 1728.  The number of samples are dependent on Table 15.1 of the Chapter 15, 

and typically require the following: 

 Floors –minimum of four per building with four or more rooms, plus within 10 feet of each contained 

regulated area 

 Window sills or window trough – minimum of four per building with four or more rooms 

Criteria are listed as follows: 

 Floors – 40 µg/ft2 

 Interior window sills – 250 µg/ft2 

 Window troughs – 400 µg/ft2 

 Exterior concrete – 800 µg/ft2 

The number and volume of clearance sampling will be further detailed in an abatement design plan.   

B2. SAMPLING & ANALYTICAL METHOD REQUIREMENTS 

The following asbestos and lead-based paint sampling requirements may apply. 

Parameter Method 
Air 

Min 
Volume 

Flow Rate Container Preservation Hold 
Time 

Asbestos 
NIOSH 
7400 

> 400 L 
0.5 – 16 
LPM 

0.8 um 
MCE 

N/A 30 days 

Asbestos 
NIOSH 
7402 

> 400 L 
0.5 – 16 
LPM 

0.45 um 
MCE 

N/A 30 days 

Lead 
NIOSH 
7300/7303 

> 35 L 
1 – 4 LPM 0.8 um 

MCE 
N/A 30 days 

N/A = Not Applicable MCE = Mixed Cellulose Filter LPM = Liters Per Minute 

Matrix Parameter Method Container Preservative Hold Time 
Min. 

Volume 

Building 
Materials 

Asbestos 
PLM – 

EPA/600/R-
93/116* 

Plastic None 30 days 
20 – 40 

ml 

Building 
Materials 

Asbestos  
NIOSH 
7402 

Plastic None 30 days 
20 – 40 

ml 
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Matrix Parameter Method Container Preservative Hold Time 
Min. 

Volume 
Paint 
Chips 

Lead 
NIOSH 

7300 ICP 
Plastic None 28 days 

20 – 40 
ml 

Wipe 
Samples 

Lead 
NIOSH 

7082M ICP 
Plastic None 28 days 

20 – 40 
ml 

Soil Lead SW6010D Glass jar None 28 days 4 oz 
*Appendix E to Subpart E of 40 CFR Part 763 and EPA/600/900/R-93/116 

 

Any investigation derived waste (IDW) generated during this assessment that may be characterized as 

hazardous waste (disposable personal protection equipment, etc.) will be containerized and properly labeled 

until appropriate analytical tests are conducted to determine its waste characterization. IDW generated 

(building materials, etc.) on site that is characterized as non-hazardous will be disposed of as non-hazardous 

municipal waste or returned to the source if doing so does not endanger human health or the environment or 

violate federal or state regulations. Any identified containerized hazardous waste that is stored on site will be 

manifested and shipped to a permitted treatment and/or disposal facility. All management of IDW will be 

conducted in accordance with EPA Region 4 SESDPROC-202-R3 SOP, included in Appendix D.  

 

B3. SAMPLE HANDLING & CUSTODY REQUIREMENTS 

Field and laboratory personnel will be aware, at all times, of the need to properly maintain all samples, 

whether in the field or in the laboratory, under strict chain of custody protocols and in a manner to retain 

physical sample properties and chemical composition.  The handling and transportation of the samples will 

be accomplished in a manner that not only protects the integrity of the sample, but also documents sample 

custody.  In general, packing, marking, labeling, and shipping of samples will be conducted in accordance 

with the SOP shown in Appendix E (EPA, Region 4, Field Sampling Procedures: Packing, Marking, 

Labeling, and Shipping of Environmental and Waste Samples, SESDPROC-209-R2, February 15, 2015).   

Samples will be packed and shipped in accordance with applicable and current US Department of 

Transportation (DOT) regulations and/or International Air Transport Association (IATA) standards.  The 

following sections detail sample handling and custody requirements from sample collection to final delivery 

to the certified laboratory. 

 

Upon collection, samples will be transferred immediately from the sampling device into appropriate 

laboratory-supplied containers.  All samples collected will have discrete sample identification numbers.  The 

unique sample identifications are necessary to identify and track each of the many samples collected for 

analysis during the duration of the project.  Whenever possible, sample labeling procedures from previous 

investigations will be followed or continued.  Sample collection containers used during field activities will be 
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labeled with unique sample numbers. 

 

Samples will be packaged in a manner to prevent breakage or cross contamination during shipping.  A chain 

of custody form will be completed for each set of collected samples.  The purpose of the COC procedure is 

to prevent misidentification of samples, prevent tampering of the samples during shipment and storage, allow 

easy identification of tampering, and allow for easy tracking of possession.  If the chain of custody is broken 

at any time from sample collection through analysis, the Field Project Manager and Field QA/QC Officer will 

be notified. 

 

When collection samples leave the sampler’s immediate control (e.g. shipment to laboratory), the sampler 

will sign and date the chain of custody form(s) to relinquish the samples.  The chain of custody form will be 

placed into a sealable bag.  A custody seal will be placed on shipping containers when applicable.  The 

custody seal will bear the collector’s name and the date signed.  The custody seal is used to ensure that the 

samples in the shipping container have not been tampered with, therefore ensuring sample integrity.  If 

samples are delivered by the sampler directly to the laboratory, the custody seal may not be used.   

 

B4. ANALYTICAL METHODS AND REQUIREMENTS 

Samples collected under the scope of this project will be submitted for laboratory analysis of constituents as 

specified in Section B2.   

Due to the nature of the abatement work, asbestos and lead-based paint air monitoring and clearance 

sampling results will be received as early as possible from the laboratory. Remaining samples collected will 

likely be subject to a standard laboratory turnaround time of five (5) business days. 

 

B5.  FIELD QUALITY CONTROL REQUIREMENTS 

Quality control in the field will be conducted in accordance with the following SOP, shown in Appendix F: 

EPA, Region 4, Quality System Procedures: Field Sampling Quality Control, SESDPROC-011-R4, April 16, 

2017. 

Due to the nature of abatement work, quality control requirements includethe following: 

Field Duplicate Samples: A field duplicate is a second sample collected at the same location as the original 

sample and will be used to assess sampling and laboratory precision. Duplicate air samples will be collected 

simultaneously or in immediate succession, following identical collection procedures, and treated in the same 

manner during sample shipment, storage, and analysis. The sample containers will be assigned an 
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identification number in the field such that they cannot be identified (blind duplicate) as duplicate samples by 

laboratory personnel. Field duplicate samples will be collected at a one-to-twenty ratio.  

Field Blank Samples: A field blank is a sample that is prepared in the field to evaluate the potential for 

contamination of a sample by site contaminants from a source not associated with the sample collected. For 

asbestos and lead air sampling, field blanks are to be taken by removing the cap for not more than 30 seconds 

and replacing it at the time of sampling before sampling is initiated.   

For asbestos clearance sampling, field blanks are required by 40 CFR Part 763 to be collected at the following 

locations for each regulated contained work area: 

 Near the entrance to each abatement area 

 In one ambient area 

Sealed Blank: A sealed blank is a sample that is prepared in the laboratory to evaluate the potential for 

contamination of a sample by site contaminants from a source not associated with the sample collected. For 

asbestos and lead-based paint clearance sampling, the sealed blanks are to be carried with each sampling 

set and not to be opened in the field.  

Relevant asbestos and lead laboratory quality assurance manual (QAM) documentation are included as 

Appendix G.   

B6.  LABORATORY QUALITY CONTROL REQUIREMENTS 

The selected laboratory, Analytical Environmental Services, Inc. (AES), will follow quality control procedures 

at all times for samples to be analyzed.  Relevant asbestos and lead laboratory quality assurance manual 

(QAM) documentation are included as Appendix G.   

Additional considerations that identify each parameter and matrix based on AES laboratory quality control 

requirements are included below. 

Lead and Lead-Based Paint 

Matrix Parameter Method 

Laboratory 

Control 

Spike (LCS) 

Range 

Relative 

Percent 

Different 

Matrix 

Spike (MS) 

Range 

Relative 

Percent 

Difference 

Paint 
Lead in 

Paint 
NIOSH 

7082 
80-120% 25% 75-125% 25% 

Air Lead in Air 
NIOSH 

7300/7303 
80-120% 20% N/A N/A 

Solid - 

Wipes 
Lead in 

Wipes 
NIOSH 

7082M 
80-120% 25% N/A N/A 

Soil Lead in Soil  SW6010D 80-120% 20% 75-125% 20% 
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Asbestos 

Data Quality 
Indicator 

Measurement Performance 
Criteria 

QC Sample and/or Activity 
Used to Measure 
Performance 

QC Sample 
Assesses Error 
for Sampling 
(S), Analytical 
(A) or both 

(S&A) 

Bulk Samples 

Precision‐
Laboratory (TEM) 

80% true positive             
20% false negative           
10% false positive   

Verified Analysis  A 

Precision‐
Laboratory (PLM) 

AES participates in 
Proficiency Testing through 

NVLAP and in Inter‐
laboratory Round Robin 

analyses. 

Inter‐analyst QC   A 

Accuracy/Bias 
(PLM/TEM) 

Vendor‐specific Limits  Standard Reference Manuals  A 

Accuracy/Bias ‐ 
Contamination 
(PLM/TEM) 

Asbestos QL  Method Blanks  A 

Data 
Completeness 
(PLM/TEM) 

 Laboratory 95%  Data Completeness Check  A 

Precision‐
Laboratory (PLM) 

Monthly precision summary 
reports are generated for 

each analyst.  

Intra‐analyst QC whereby 
20% of samples are 

rechecked by secondary 
analyst.  Additionally, 5% of 
samples are analyzed as blind 

samples to determine 
conformity of results.and 

tabulated on a Blind Recount 
Form.  

A 

Air Samples 

Precision‐
Laboratory (TEM) 

TEM:                         

80% true positive             
20% false negative           
10% false positive            

Verified Analysis  A 

Accuracy/Bias 
(PCM) 

Vendor‐Specific Limits  Daily Reference Sample  A 

Accuracy/Bias‐
Contamination 

Asbestos<QL  Media Certification Check  A 

Data 
Completeness 
(PLM/TEM) 

Laboratory 95%  Data Completeness Check  A 
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Laboratory 
QC 

Frequency/ 
Number 

Method/SOP QC 
Acceptance Limits 

Corrective 
Action 

Person(s) 
Responsible 

Data 
Quality 
Indicator 

Bulk Samples 

Method Blank 
(PLM/TEM) 

One per day 
Asbestos 

Quantification 
Limit 

Re‐clean, retest, 
reanalyze, 

and/or qualify 
data 

Analyst and 
Data 

Validator 

Accuracy/
Bias 

Contamin
ation 

Inter‐analyst 
QC (PLM) 

Not less than 
semi‐annual 
participation 
in Inter‐

laboratory 
Round Robin 

testing. 

Vendor‐specific 
limits 

Reanalyze and 
qualify data 

Analyst and 
Data 

Validator 

Accuracy/
Bias  

Standard 
Reference 
Materials     
(PLM/TEM) 

TEM: Annually   
PLM:  3 

samples per 
week/analyst 

Vendor‐specific 
limits 

Reanalyze and 
qualify data 

Analyst and 
Data 

Validator 

Accuracy/
Bias 

Intra‐analyst 
QC (PLM) 

20% PLM  PLM: RPD100 
Reanalyze and 
qualify data 

Analyst and 
Data 

Validator 
Precision 

Laboratory 
Duplicate 
(PLM) 

One per 20 
samples 

PLM: RPD100 
Reanalyze and 
qualify data 

Analyst and 
Data 

Validator 
Precision 

Air Samples 

Method Blank 
(TEM) 

One per 10 
samples 

Asbestos<QL 

Re‐clean, retest, 
reanalyze, 

and/or qualify 
data 

Analyst and 
Data 

Validator 

Accuracy/
bias‐

Contamin
ation 

Replicated 
Analysis (TEM) 

One per 10 
samples 


80% true 

positive             

20% false 
negative             

10% false positive 

Reanalyze and 
qualify data 

Analyst and 
Data 

Validator 
Precision 

Daily 
Reference 
Sample 

One per day 
Vendor‐specific 

limits 
Reanalyze and 
qualify data 

Analyst and 
Data 

Validator 

Accuracy/
bias 

 

B7.  FIELD EQUIPMENT AND CORRECTIVE ACTION  

An inspection checklist and initial calibration check will be completed by a field team member upon arrival at 

the site, prior to the commencement of any site investigation activities.  A maintenance kit, which will include 

extra batteries, calibration standards, and commonly needed spare parts, will be made available at the site.  
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Any preventive or corrective maintenance completed will be documented in the field notes.  If any equipment 

fails the initial testing and inspection, a second attempt to calibrate the meter will be performed.  If any 

equipment fails the second calibration attempt, spare equipment can be obtained from inventory or rented 

from an environmental sampling supply vendor.   

 
Due to the nature of abatement work, additional field equipment checks are listed below. 
 
For air sampling, a leak check will be completed on air sampling systems by activating the air pump with the 
closed sampling cassette in line.  Any flow indicating a leak must be eliminated before initiating the sampling 
operation. 
 
All air sampling equipment pumps must be calibrated to accurately assess the pump flow rate in liters per 
minute (L/min) to ensure adequate flow rate for the desired sampling parameter.  Pump calibration will be 
calibrated before and after each use, and should be calibrated with a field rotometer.  Field rotometers will 
be calibrated 1-2 times per year with a primary standard calibration device.  Pump calibration will follow 
protocols as established in EPA Method 7400.  A sample cannot be analytically analyzed if calibration is not 
adequate.    

 

B8.  LAB EQUIPMENT AND CORRECTIVE ACTION 

The selected laboratory’s (AES) QAM/LQM addresses the testing, inspection, and maintenance for the 

analytical instruments. Relevant asbestos and lead laboratory quality assurance manual (QAM) 

documentation are included as Appendix G.   

 

B9.  ANALYTICAL SENSITIVITY AND PROJECT CRITERIA  

Analytical method sensitivity and project criteria for the analytical methods within the scope of this project is 

determined by the selected laboratory, AES.  Minimum detection limits for asbestos and lead will comply with 

the applicable regulations as required.  Additional considerations that identify each parameter, analytical 

reporting and detection ranges, and relevant project criteria are included in the following table: 

Matrix Parameter 

Analytical 
Reporting Limit 

Range 

Analytical 
Detection Limit 

Range Project Criteria 

Paint 
Lead Paint NIOSH 

7082 
0.01 wt% 0.0016 wt% 

EPA and HUD definition of 
LBP 

Air 
Lead Air NIOSH 

7300/7303 
0.2 ug total  0.0591 ug total 

OSHA PEL 

Solid - 
Wipes 

Lead Wipes 
NIOSH 7082M 

5 ug total  0.9061 ug total 
EPA, HUD, and GA EPD 

Lead Clearance  
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Matrix Parameter 

Analytical 
Reporting Limit 

Range 

Analytical 
Detection Limit 

Range Project Criteria 

Soil Lead – SW6010D 5 mg/kg 0.187 mg/kg 
Georgia EPD Notification 
Concentration; EPA and 
HUD soil hazard levels 

Solid 
Asbestos PLM - 

EPA600/R-93/116 
<1% N/A 

EPA AHERA 

Solid 
Asbestos Bulk 
PLM- 400 Point 

Count  
<0.25% N/A 

EPA AHERA 

Solid 
Asbestos TEM 

Semi-quant  
<1% N/A 

EPA NESHAP 

Air  
Asbestos TEM 

AHERA 
.005 s/cc N/A 

EPA NESHAP 

Air 
Asbestos PCM - 

NIOSH 7400 

~ 7 fibers/mm2 

volume 
dependent 

 

N/A 

OSHA PEL 

 

Relevant asbestos and lead laboratory quality assurance manual (QAM) documentation are included as 

Appendix G.   

 

B10.  DATA MANAGEMENT AND DOCUMENTS 

Data for this project will be produced in two locations: onsite and at the laboratory.  Data collected onsite will 

be recorded on field data worksheets and into field logbooks, which will become a part of the project file.  

These documents and records are also maintained in accordance with the requirements set forth in the US 

EPA Region 4, Science and Ecosystem Support Division (SESD), “Field Branches Quality System and 

Technical Procedures”. A sample of some of the required documentation includes the following: 

 Field personnel signatures or initials on all records/notes with a waterproof pen. 

 Use of field sampling and decontamination supplies and equipment are tracked with an in-house system. 

 Sampling containers are prepared by the laboratory and shipped with a packing list documenting 

contents. 

 Preservatives used by the laboratory are traceable by preparation date, vendor, and lot number. 

 Sampling containers are pre-cleaned at the laboratory. 

 All equipment is maintained and calibrated in accordance with manufacturers’ specifications. 

 

All relevant observations or digressions from the procedures in this QAPP, deemed notable by any field team 

member, will also be recorded in the field logbook.  The Field Project Manager will submit copies of the field 
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data worksheets and logbooks with the field activity report when field activities are complete as a deliverable, 

when applicable; or as part of the final report. 

 

The laboratory provides electronic copies of the analytical results generally within 14 days of sample receipt.  

Paper copies will be supplied by the laboratory upon request or will be printed from the electronic copy by 

the Field Project Manager.  The Field Project Manager and Field QA/QC Officer will be responsible for 

reviewing the data to verify its usability, ensuring the analytical report meets requirements, and for forwarding 

it to the EPA Project Officer, when applicable.   

 

After the laboratory report is reviewed by the Field Project Manager and Field QA/QC Officer, data is then 

formatted into tables and compared to regulatory limits to determine if contamination is present at the subject 

property.  Upon completion of formatting of the Analytical Data Table, the data will be reviewed for accuracy 

by the Field QA/QC Officer.  Site figures and maps including analytical results and sample locations may be 

prepared for submittal with final reports.  These figures and maps are also reviewed for accuracy by the Field 

QA/QC Officer.   

 

AES will manage the original raw data and data validation report for projects in both hard copy and electronic 

format.  This information will be made available to the Field Project Manager or Field QA/QC Officer upon 

request.  The Laboratory Director/QA/QC Manager will maintain information on where the records are stored 

and will identify who will be responsible for records management and how long specific types of records or 

documents will be maintained. 

 
Atomic’s selected contractor’s project records will include all correspondence, field logs and data sheets, 

laboratory analytical reports, audit findings, progress reports, and a final report.  The final report will include 

copies of field notes and logs, analytical laboratory results, a summary of activities completed with any 

deviations from the approved QAPP, conclusions, and recommendations and will be submitted to the MCDA 

and EPA Region 4 Brownfields Project Officer by the Field Project Manager. 

 
All records and reports and checklist from the USEPA Region 4 Designated Approving Official will be stored 

in the physical project file located at Atomic’s selected contractor’s main office.  The project file will be 

eventually archived for a minimum period of ten (10) years.   

 

C1.  ASSESSMENT AND RESPONSE ACTIONS 

This type of assessment includes asbestos and lead-based paint abatement. These assessments may be 

performed to determine if hazardous materials remain on-site and have been properly abated.  This is 

determined through visual inspections, personal air monitoring, air sampling, clearance sampling, risk‐
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assessment, and corrective action. 

 

The Field Project Manager will meet at least weekly with the Field QA/QC Officer and field team personnel 

to discuss any problems and ensure that all planned samples are being collected. The Project Manager will 

review data on a weekly basis, observe sampling, and determine corrective actions, if warranted.  

 

Contract laboratories will participate in Performance Evaluation studies at least twice yearly and satisfy 

NELAP requirements. Personnel responsible for data assessment will check the results of every sampling 

event for precision and completeness. Technical and/or quality system audits of environmental or laboratory 

contractors may be initiated on a prescribed schedule or on an as-needed basis in response to identified or 

suspected problems. Assessment and response actions will be documented and submitted to the EPA 

Region 4 Brownfields Project Officer. Identified deficiencies will be followed up with written corrective action 

plans prepared by the Field Project Manager. 

 

C2.  PROJECT REPORTS 

Execution of proposed field activities will not commence until this Site Specific QAPP is approved by the 

EPA.   

The Field Project Manager will prepare a closeout report, which will be reviewed for technical accuracy and 

data quality by the Field QA/QC Officer or similar senior technical staff (as appropriate).  The closeout report 

will include a summary description of project activities, a summary of all data, the field activity report, a 

discussion on any problems encountered during the project and the corrective actions taken, a discussion of 

the conclusions drawn from the results and the rationale for those conclusions, and the results of the data 

quality assessment.   The closeout report will be distributed to the project team.  The report will then be 

reviewed for conformance with internal document standards.  Final reports will be forwarded to the EPA 

Project Officer and Ms. Jessica Lavandier of the City of Atlanta Department of City Planning. 

 

D1.  FIELD DATA EVALUATION 

At a minimum, field data will be evaluated in accordance with the following SOP, shown in Appendix F: EPA, 

Region 4, Quality System Procedures: Field Sampling Quality Control, SESDPROC-011-R4, April 16, 2017.  

The Field Project Manager will validate the field data and discuss any problems identified during the project 

with the Field Team Leader.  Data will be reviewed for integrity by checking all field entries for errors and 

consistency.  Data validation will be accomplished through a series of checks and reviews intended to assure 

that the reported results are of a verifiable, reproducible, and acceptable quality.   
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A data usability review that includes an assessment of field procedures (including field notes, boring logs, 

field screening results, and field analytical data) completeness, comparability, representativeness, precision, 

and bias (accuracy) of the data will be performed by the Field Project Manager.  The findings of this review 

will be documented and presented in the final report.  

 

If verification or validation indicates that samples have been collected and/or analyzed out of compliance with 

the QAPP (for instance deviations from the acceptance criteria for quality control defined in this QAPP and 

its addendums), resampling may be required.  The Field Project Manager must contact the EPA Project 

Officer in the event that there are any deviations from the QAPP and the Brownfields EPA Project Officer will 

determine if the data is acceptable or if resampling is required.  If data is accepted that deviates from the 

QAPP, the data will be used for screening purposes only and annotated as such. 

 

D2.  LABORATORY DATA EVALUATION 

The Laboratory Director/QA/QC Manager will review and verify the laboratory data generated under their 

corrective action system for accuracy according to the laboratory’s QAM/LQM, as detailed in Section B8 of 

this document.  Quality control checks are performed on field data by reviewing the chain of custody forms 

and results from the lab for each sampling event.  All sample results will be reviewed and correlated to field 

measurements and observations.  The validation process will include: 

 Narrative review 

 Quality control blanks meet criteria  

 Appropriate preservatives were used and hold times were met 

 Quality control data (spikes, duplicates) are acceptable 

 Surrogate spike recoveries are acceptable 

 Unacceptable data are identified and corrective actions are initiated 

 Data qualifiers are assigned (by lab) if necessary: 

 

In addition to evaluating data qualifiers associated with laboratory analyses, a comparison of the sample 

duplicate(s) and the corresponding sample result(s) will be made to evaluate the reproducibility of the sample 

results based on the laboratory analysis and sample collection and transportation procedures.  For this 

comparison, if the duplicate or sample result is less than five (5) times the reporting limit then the comparison 

is made by the absolute difference between the results (S-D).  If these differences are within two times (2X) 

the “acceptable” limits, they are considered “slightly high”; anything beyond that would be considered “high”.  

If both sample and duplicate results are greater than five times (5X) the reporting limit (the higher of the two 

RLs, if they’re not the same), then precision is assessed by the %RPD (difference in results divided by the 
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average of the two results X 100); <35% RPD = “good/acceptable”, >35% but < 50% = variability is “slightly 

high”, >50% = “high”. 

 

Based on the data qualifiers provided by the laboratory, and on the sample/sample duplicate comparison 

described above; data will be categorized as fully quantified, qualified, or unusable.  Unusable data will not 

be utilized in the project decision process.  Raw data will be included in all submitted project reports. 

 

The Field QA/QC Officer will perform verification and validation of laboratory data for conformance with the 

data objectives stated in this QAPP.  Data verification will include completeness, correctness, and 

conformance evaluations.  Data validation will be performed to assess the quality and usability of the data 

generated.  Data verification and validation will be performed in accordance with EPA’s “Guidance on 

Environmental Data Verification and Validation” (EPA QA/G8), dated November 2002.  Results of the data 

verification and validation, including potential influence on the data quality will be summarized in the final 

report. 

 
Typical validation activities include the following: 

Item Activity 

Data Deliverables and QAPP Ensure that all required information on sampling and analysis was 
provided (including planning documents). 

Analytes Ensure that required lists of analytes were reported as specified. 

Chain-of-Custody Examine the traceability of the data from time of sample collection until 
reporting of data.  Examine chain-of-custody records against contract, 
method, or procedural requirement. 

Holding Time Identify holding time criteria, and either confirm that they were met or 
document any deviations.  Ensure that samples were analyzed within 
holding times specified in method, procedure, or contract requirements.  If 
holding times were not met, confirm that deviations were documented, that 
appropriate notifications were made (consistent with procedural 
requirements), and that approval to proceed was received prior to 
analysis. 

Sample Handling Ensure that required sample handling, receipt, and storage procedures 
were followed, and that any deviations were documented. 

Sampling Methods and 

Procedures 

Establish that required sampling methods were used and that any 
deviations were noted.  Ensure that the sampling procedures and field 
measurements met performance criteria and that any deviations were 
documented. 
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Item Activity 

Analytical Methods and 

Procedures 

Establish that required analytical methods were used and that any 
deviations were noted.  Ensure that the QC samples met performance 
criteria and that any deviations were documented. 

Data Qualifiers Determine that the laboratory data qualifiers were defined and applied as 
specified in methods, procedures, or contracts. 

Deviations Determine the impacts of any deviations from sampling or analytical 
methods and SOPs.  Consider the effectiveness and appropriateness of 
any corrective action. 

Sampling Plan Determine whether the sampling plan was executed as specified (i.e., the 
number, location, and type of field samples were collected and analyzed 
as specified in the QAPP). 

Sampling Procedures Evaluate whether sampling procedures were followed with respect to 
equipment and proper sampling support (e.g., techniques, equipment, 
decontamination, volume, temperature, preservatives, etc.). 

Co-located Field Duplicates Compare results of collocated field duplicates with criteria Established in 
the QAPP. 

Project Quantitation Limits Determine that quantitation limits were achieved, as outlined in the QAPP 
and that the laboratory successfully analyzed a standard at the QL. 

Confirmatory Analyses Evaluate agreement of laboratory results. 

Performance Criteria Evaluate QC data against project-specific performance criteria in the 
QAPP (i.e., evaluate quality parameters beyond those outlined in the 
methods.). 

Data Qualifiers Determine that the data qualifiers applied were those specified in the 
QAPP and that any deviations from specifications were justified. 

Validation Report Summarize deviations from methods, procedures, or contracts.  Include 
qualified data and explanation of all data qualifiers. 

 

 
D3.  DATA USABILITY AND PROJECT VERIFICTION 

 

Analytical data generated in accordance with approved methodologies will be considered definitive and 

quantitative based on the results and findings of the validation process. 

 

The Field Project Manager will validate the field data and discuss any problems identified during the project 

with the Field Team Manager.  Any problems and associated corrective actions will be documented in the 

field logs and the final report.  The Field Project Manager will discuss any problems along with proposed 

corrective actions with the Field QA/QC Officer. 
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Because data generated with significant deviations from the requirements of the QAPP will be rejected and 

because of the nature of the work (biased sampling), all data will have the same expected uncertainties and 

there will be no limitations on data use.  The following is a list of considerations for data usability 

assessment: 

 
Item Assessment Activity 

Data Deliverables and QAPP Ensure that all necessary information was provided, including but not 
limited to validation results 

Deviations Determine the impact of deviations on the usability of data. 

Sampling Locations, 

Deviations 

Determine if alterations to sample locations continue to satisfy the project 
objectives. 

Chain-of-Custody, Deviation Establish that any problems with documentation of custody procedures do 
not prevent the data from being used for the intended purpose. 

Holding Times, Deviation Determine the acceptability of data where holding times were exceeded. 

Damaged Samples, 

Deviation 

Determine whether the data from damaged samples are useable.  If the 
data cannot be used, determine whether resampling is necessary. 

PT Sample Results, 

Deviation 

Determine if the implications of any unacceptable analytes (as identified 
by the PT sample results) on the usability of the analytical results.  
Describe any limitations on the data. 

SOPs and Methods, 

Deviation 

Evaluate the impact of deviations from SOPs and specified methods on 
data quality. 

QC Samples Evaluate the implications of unacceptable QC sample results on the data 
usability for the associated samples.  For example, consider the effects of 
blank contamination. 

Matrix Evaluate matrix effects (interference or bias). 

Meteorological Data and Site 

Conditions 

Evaluate the possible effects of meteorological (e.g., wind, rain, 
temperature) and site conditions on sample results.  Review field reports 
to identify whether any unusual conditions were presented and how the 
sampling plan was executed. 

Comparability Ensure that results from different data collection activities achieve an 
acceptable level of agreement. 

Completeness Evaluate the impact of missing information.  Ensure that enough 
information was obtained for the data to be useable. 

Background Determine if background levels have been adequately established (if 
appropriate). 

Critical Samples Establish that critical samples and critical target analytes/COCs were 
collected and analyzed.  Determine if the results meet criteria specified in 
this QAPP. 

Data Restrictions Describe the exact process for handling data that do not meet PQOs (i.e., 
when measurement performance criteria are not met).  Depending on how 
those data will be used, specify the restrictions on the use of those data 
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Item Assessment Activity 

for environmental decision-making. 
Usability Decision Determine if the data can be used to make a specific decision considering 

the implications of all deviations and corrective action. 
Usability Report Discuss and compare overall precision, accuracy, representativeness, 

comparability, completeness, and sensitivity for each matrix, analytical 
group, and concentration level.  Describe limitations on the use of the 
project if criteria for data quality indicators are not met. 

 

Field modifications regarding sampling analysis may be necessary for circumstances such as auger 

refusal, limited access areas, or when enough sample volume could not be collected for various reasons.  

Re-sampling may be necessary if results are deemed unacceptable for various reasons such as exceeding 

laboratory holding times or to confirm previous sampling and/or excavation activities, etc. These variables 

will be further defined throughout this QAPP based on the specific contaminants of concern.  Upon receipt 

of the laboratory data, the data will be reviewed to verify its usability.  Upon determination, data is then 

formatted into tables and compared to regulatory limits to determine if concentrations of COCs exceed 

CTLs at the subject property.  Upon completion of formatting the Analytical Data Table; data will be 

reviewed for accuracy by the Field QA/QC Officer.   

 
The Field QA/QC Officer will evaluate the usability of individual sample results at the parameter level.  

Analytical results will be evaluated based on sensitivity criteria described through this QAPP.  Data 

limitations will be documented along with how the data should be used.  Conclusions and 

recommendations drawn from all assessment information will be documented in the final report.  Site 

figures and maps including analytical results and sample locations are frequently prepared for submittal 

with final reports.  These figures and maps are also reviewed for accuracy by the Field QA/QC Officer. 

 
Usable data will be tabulated and compared to applicable GEPD and EPA target concentrations.  

Concentrations which exceed these targets will be highlighted for easy identification.  The Field QA/QC 

Officer will compare and review the laboratory data to the table for completeness, correctness, and 

accuracy.  Usable data will be provided on site figures and other graphical representation and will also be 

reviewed for completeness, correctness, and accuracy.  

 
The Field Project manager will conduct an overall project evaluation using the field and laboratory 

evaluations, tabular and graphical data presentations, and analytical sensitivity criteria to determine its 

value in developing the site conceptual model and assist with the decision making process.  
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LIST OF ABBREVIATIONS 

ABCA Analysis of Brownfields Cleanup Alternatives 
AOC Area of Concern 
ASTM American Society for Testing and Materials 
bgs Below Ground Surface 
BS Blank Spike 
BSD Blank Spike Duplicate 
BSA Brownfields Site Assessment 
BSRA Brownfields Site Rehabilitation Agreement 
BTEX Benzene, Toluene, Ethylbenzene, and Total Xylenes 
C Celsius 
CD Compact Disc 
COC Contaminants of Concern 
CTL Cleanup Target Levels 
DAO (EPA) Designated Approving Official 
DEFT Decision Error Feasibility Trials 
DO Dissolved Oxygen 
DPT Direct Push Technology 
DQO Data Quality Objective 
DRO Diesel Range Organics 
e.g. exempli gratia - for example 
ESA Environmental Site Assessment 
ECD Electron Capture Device 
FID Flame Ionization Detector 
GC Gas Chromatography 
GC-MS Gas Chromatography – Mass Spectrometry 
GIS Geographic Information Systems 
GPS Global Positioning Satellite 
GRO Gasoline Range Organics 
HAZWOPER Hazardous Waste Operations and Emergency Response 
HPLC High Performance Liquid Chromatography 
ICP Inductively Coupled Plasma 
ID Identification 
i.e. id est - that is 
ISHB Inactive Hazardous Sites Branch 
IUPAC International Union of Pure and Applied Chemistry 
kg kilogram 
L Liter 
LCS Laboratory Control Sample 
LIMS Laboratory Information Management System 
MCL Maximum Contaminant Level 
MDLs Method Detection Limits 
MIP Membrane Interface Probe 
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LIST OF ABBREVIATIONS 

mL Milliliter 
MNA Monitored Natural Attenuation 
MTBE Methyl tert-butyl ether 
MW Monitor Well 
MS Matrix Spike 
MSD Matrix Spike Duplicate 
NA Not Applicable 
NC North Carolina 
NCBP North Carolina Brownfields Program 
NELAC National Environmental Laboratory Accreditation Conference 
NCDEQ North Carolina Department of Environmental Quality 
ORP Oxidation Reduction Potential 
OSHA Occupational Safety and Health Administration 
OVA Organic Vapor Analyzer 
PAHs Polynuclear Aromatic Hydrocarbons 
PCB Polychlorinated biphenyl 
PE Performance Evaluation 
P.E. Professional Engineer 
P.G. Professional Geologist 
PID Photo-ionization Detector 
PQLs Practical Quantification Limits 
QA Quality Assurance 
QAM Quality Assurance Manual 
QAP Quality Assurance Plan 
QAPP Quality Assurance Project Plan 
QC Quality Control 
RAP Remedial Action Plan 
RCRA Resource Conservation and Recovery Act 
REC Recognized Environmental Condition 
RL Reporting Limit 
RPD Relative Percent Difference 
RQAO Regional Quality Assurance Designated Approving Official 
RSC Regional Screening Levels 
SESD Science and Ecosystem Support Division 
SPLP Synthetic Precipitate Leaching Procedures 
SRG Soil Remediation Goals 
SS Soil Sample 
SW Solid Waste 
SVOC Semi-Volatile Organic Compounds 
SOP Standard Operating Procedure 
TAL Target Analyte List 
TCL Target Compound List 
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LIST OF ABBREVIATIONS 

TCLP Toxicity Characteristic Leaching Procedure 
TPH Total Petroleum Hydrocarbons 
TQM Total Quality Management 
USC United Soil Classification 
U.S. EPA United States Environmental Protection Agency 
USGS United States Geological Survey 
UST Underground Storage Tank 
µg microgram 
ug microgram 
VOC Volatile Organic Compounds 
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 Project Organization Chart 



Quality Assurance Project Organizational Chart
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Cardno
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QA/QC Officer 
» Roger Register

Cardno
Assistant Project Manager
» Doug Strait, P.E.

TBD
Field Project Manager

TBD
Field Team Leader

TBD
Field QA/QC Officer

Third Party Air Monitoring:

TBD

Atomic Entertainment, LLC
Project Manager
» Maureen Meulen
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 United’s Soil Contamination Map 
October 2018 
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Effective Date: July 3, 2014 

Table 1:  Disposal of IDW 

 
TYPE HAZARDOUS NON - HAZARDOUS 

PPE-Disposable Containerize in plastic 5-gallon bucket 
with tight-fitting lid.  Identify and leave 
on-site with permission of site operator, 
otherwise return to FEC for proper 
disposal. 

Place waste in trash bag.  Place in dumpster 
with permission of site operator, otherwise 
return to FEC for disposal in dumpster.  

PPE-Reusable Decontaminate as per SESD Operating 
Procedure for Field Equipment Cleaning 
and Decontamination, SESDPROC-205, 
if possible.  If the equipment cannot be 
decontaminated, containerize in plastic           
5-gallon bucket with tight-fitting lid.  
Identify and leave on-site with permission 
of site operator, otherwise return to FEC 
for proper disposal. 

Decontaminate as per SESDPROC-205, and 
return to FEC. 

Spent Solvents Containerize in original containers.  
Clearly identify contents.  Leave on-site 
with permission of site operator and 
arrange for proper disposal.   

N/A 

Soil Cuttings Containerize in DOT-approved container 
with tight-fitting lid.  Identify and leave 
on-site with permission of site operator, 
otherwise arrange with program site 
manager for testing and disposal. 

Containerize in a 55-gallon steel drum with 
tight-fitting lid.  Identify and leave on-site with 
permission of site operator, otherwise arrange 
with program site manager for testing and 
disposal. ** 

Groundwater Containerize in DOT-approved container 
with tight-fitting lid.  Identify and leave      
on-site with permission of site operator, 
otherwise arrange with program site 
manager for testing and disposal. 

Containerize in an appropriate container with 
tight-fitting lid. Identify and leave on-site with 
permission of site operator, otherwise arrange 
with program site manager for testing and 
disposal. ** 

Decontamination 
Water 

Containerize in DOT-approved container 
with tight-fitting lid.  Identify and leave 
on-site with permission of site operator, 
otherwise arrange with program site 
manager for testing and disposal. 

Containerize in an appropriate container with 
tight-fitting lid. Identify and leave on-site with 
permission of site operator, otherwise arrange 
with program site manager for testing and 
disposal.  Decontamination water may also be 
disposed in a sanitary sewer system, with 
permission from the wastewater treatment plant 
representative, and if doing so does not 
endanger human health or the environment, or 
violate federal or state regulations. 

Disposable 
Equipment 

Containerize in DOT-approved container 
or 5-gallon plastic bucket with tight-
fitting lid.  Identify and leave on-site with 
permission of site operator, otherwise 
arrange with program site manager for 
testing and disposal.   

Containerize in an appropriate container with 
tight-fitting lid.  Identify and leave on-site with 
permission of site operator, otherwise arrange 
with program site manager for testing and 
disposal. If unfeasible, return to FEC for 
disposal in dumpster. 

Trash N/A Place waste in trash bag.  Place in dumpster 
with permission of site operator, otherwise 
return to FEC for disposal in dumpster. 

**  These materials may be placed on the ground if doing so does not endanger 

human health or the environment or violate federal or state regulations. 
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Revision History  

                                           
The top row of this table shows the most recent changes to this controlled document. For 
previous revision history information, archived versions of this document are maintained 
by the SESD Document Control Coordinator on the SESD local area network (LAN). 
 

History Effective Date 

SESDPROC-209-R3, Packing, Marking, Labeling and 

Shipping of Environmental and Waste Samples, replaces 
SESDPROC-209-R2. 
 
Cover Page: Changes made to reflect reorganization of SESD from two 
field branches to one: John Deatrick listed as the Chief, Field Services 
Branch. The FQM was changed from Liza Montalvo to Hunter Johnson. 
 
Revision History: Changes were made to reflect the current practice of 
only including the most recent changes in the revision history. 
 

February 4, 2015 

SESDPROC-209-R2, Packing, Marking, Labeling and 

Shipping of Environmental and Waste Samples, replaces 
SESDPROC-209-R1. 

April 20, 2011 

SESDPROC-209-R1, Packing, Marking, Labeling and 

Shipping of Environmental and Waste Samples, replaces 
SESDPROC-209-R0. 

November 1, 2007 

SESDPROC-209-R0, Packing, Marking, Labeling and 
Shipping of Environmental and Waste Samples, Original 
Issue 

February 05, 2007 
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 1 General Information 
 
1.1 Purpose 

 

Regulations for packing, marking, labeling, and shipping of dangerous goods by air 
transport are promulgated by Department of Transportation under 49 CFR, Subchapter C, 
Hazardous Materials Regulations, and the International Air Transport Authority (IATA), 
which is equivalent to United Nations International Civil Aviation Organization 
(UN/ICAO).  Transportation of hazardous materials (dangerous goods) by EPA personnel 
is covered by EPA Order 1000.  This document describes general and specific procedures, 
methods and considerations to be used and observed by SESD field investigators when 
packing, marking, labeling and shipping environmental and waste samples to ensure that 
all shipments are in compliance with the above regulations and guidance. 

 
1.2 Scope/Application 

 

The procedures contained in this document are to be used by field personnel when packing, 
marking, labeling, and shipping environmental samples and dangerous goods by air 
transport.   Samples collected during field investigations or in response to a hazardous 
materials incident must be classified prior to shipment, as either environmental or 
hazardous materials (dangerous goods) samples.   
 
In general, environmental samples include drinking water, most groundwater and ambient 
surface water, soil, sediment, treated municipal and industrial wastewater effluent, 
biological specimens, or any samples not expected to be contaminated with high levels of 
hazardous materials.  Samples collected from process wastewater streams, drums, bulk 
storage tanks, soil, sediment, or water samples from areas suspected of being highly 
contaminated may require shipment as dangerous goods.   
 
Government employees transporting samples or hazardous materials (i.e., preservatives or 
waste samples) in government vehicles are not subject to the requirements of this section  
in accordance with 49 CFR 171.1(d)(5).  EPA contractors, however, are not covered by 
this exemption and may not transport these materials without full compliance with 49 CFR. 
 
Mention of trade names or commercial products in this operating procedure does not 
constitute endorsement or recommendation for use. 
 
1.3 Documentation/Verification 

 

This procedure was prepared by persons deemed technically competent by SESD 
management, based on their knowledge, skills and abilities and have been tested in practice 
and reviewed in print by a subject matter expert. The official copy of this procedure resides 
on the SESD local area network (LAN).  The Document Control Coordinator (DCC) is 
responsible for ensuring the most recent version of the procedure is placed on the LAN and 
for maintaining records of review conducted prior to its issuance. 
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1.4 References 
 
International Air Transport Authority (IATA). Dangerous Goods Regulations, Most 
Recent Version. 
 
Title 40 Code of Federal Regulations (CFR), Pt. 136.3, Identification of Test Procedures, 
July 1, 2001. See Table II, Footnote 3. 
 
Title 49 CFR, Pt. 171.1(d)(5), Applicability of Hazardous Materials Regulations (HMR) to 
Persons and Functions. 
 
United States Department of Transportation (US DOT). 2003. Letter from Edward T. 
Mazzullo, Director, Office of Hazardous Materials Standards, to Henry L. Longest II, 
Acting Assistant Administrator, USEPA, Ref No. 02-0093, February 13, 2003. 
 
US Environmental Protection Agency (US EPA) Order 1000.18, February 16, 1979. 
 
US EPA. 1981. "Final Regulation Package for Compliance with DOT Regulations in the 
Shipment of Environmental Laboratory Samples," Memo from David Weitzman, Work 
Group Chairman, Office of Occupational Health and Safety (PM-273), April 13, 1981.  
 
US EPA. 2001. Environmental Investigations Standard Operating Procedures and Quality 
Assurance Manual. Region 4 Science and Ecosystem Support Division (SESD), Athens, 
GA. 
 
US EPA. Analytical Support Branch Laboratory Operations and Quality Assurance 
Manual. Region 4 SESD, Athens, GA, Most Recent Version. 
 
US EPA. Safety, Health and Environmental Management Program Procedures and Policy 
Manual. Region 4 SESD, Athens, GA, Most Recent Version. 
 

1.5 General Precautions 
 

1.5.1 Safety 
 
Proper safety precautions must be observed when packing, marking, labeling, and 
shipping environmental or waste samples.  Refer to the SESD Safety, Health and 
Environmental Management Program (SHEMP) Procedures and Policy Manual 
and any pertinent site-specific Health and Safety Plans (HASPs) for guidelines on 
safety precautions. These guidelines, however, should only be used to complement 
the judgment of an experienced professional.    
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2 Shipment of Dangerous Goods 
 
The project leader is responsible for determining if samples collected during a specific field 
investigation meet the definitions for dangerous goods.  If a sample is collected of a 
material that is listed in the Dangerous Goods List, Section 4.2, IATA, then that sample 
must be identified, packaged, marked, labeled, and shipped according to the instructions 
given for that material.  If the composition of the collected sample(s) is unknown, and the 
project leader knows or suspects that it is a regulated material (dangerous goods), the 
sample may not be offered for air transport.  If the composition and properties of the waste 
sample or highly contaminated soil, sediment, or water sample are unknown, or only 
partially known, the sample may not be offered for air transport. 
 
In addition, the shipment of pre-preserved sample containers or bottles of preservatives 
(e.g., NaOH pellets, HCL, etc.) which are designated as dangerous goods by IATA is 
regulated.  Shipment of nitric acid is strictly regulated.  Consult the IATA Dangerous 
Goods Regulations for guidance.  Dangerous goods must not be offered for air transport 
by any personnel except SESD’s dangerous goods shipment designee or other personnel 
trained and certified by IATA in dangerous goods shipment. 
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3 Shipment of Environmental Samples 

 
Guidance for the shipment of environmental laboratory samples by personnel is provided 
in a memorandum dated March 6, 1981, subject "Final National Guidance Package for 
Compliance with Department of Transportation Regulations in the Shipment of Laboratory 
Samples".  By this memorandum, the shipment of the following unpreserved samples is 
not regulated: 
 

 Drinking water 
 Treated effluent 
 Biological specimens 
 Sediment 
 Water treatment plant sludge 
 POTW sludge 
 

In addition, the shipment of the following preserved samples is not regulated, provided the 
amount of preservative used does not exceed the amounts found in 40 CFR 136.3 or the 
USEPA Region 4 Analytical Support Branch Laboratory Operations and Quality 
Assurance Manual (ASBLOQAM), Most Recent Version. This provision is also discussed 
in correspondence between DOT and EPA (Department of Transportation, Letter from 
Edward T. Mazzullo, Director, Office of Hazardous Materials Standards, to Henry L. 
Longest II, Acting Assistant Administrator, USEPA, Ref No.: 02-0093, February 13, 
2003).  It is the shippers' (individual signing the air waybill) responsibility to ensure that 
proper amounts of preservative are used: 
 

 Drinking water 
 Ambient water 
 Treated effluent 
 Biological specimens 
 Sediment 
 Wastewater treatment plant sludge 
 Water treatment plant sludge 

 
Samples determined by the project leader to be in these categories are to be shipped using 
the following protocol, developed jointly between USEPA, OSHA, and DOT.  This 
procedure is documented in the "Final National Guidance Package for Compliance with 
Department of Transportation Regulations in the Shipment of Environmental Laboratory 
Samples." 
 
Untreated wastewater and sludge from Publicly Owned Treatment Works (POTWs) are 
considered to be "diagnostic specimens" (not environmental laboratory samples). 
However, because they are not considered to be etiologic agents (infectious) they are not 
restricted and may be shipped using the procedures outlined below. 
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Environmental samples should be packed prior to shipment by air using the following 
procedures: 
 

1. Allow sufficient headspace (ullage) in all bottles (except VOA containers 
with a septum seal) to compensate for any pressure and temperature changes 
(approximately 10 percent of the volume of the container). 

 
2. Ensure that the lids on all bottles are tight (will not leak). 

 
3. Place bottles in separate and appropriately sized polyethylene bags and seal 

the bags.  If available, the use of Whirl-Pak bags is preferable, if unavailable 
seal regular bags with tape (plastic electrical tape).   

 
4. Select a sturdy cooler in good repair.  Secure and tape the drain plug with 

fiber or duct tape inside and outside.  Line the cooler with a large heavy 
duty plastic bag. 

 
5. Place cushioning/absorbent material in the bottom of the cooler and then 

place the containers in the cooler with sufficient space to allow for the 
addition of cushioning between the containers. 

 
6. Put "blue ice" (or ice that has been "double bagged" in heavy duty 

polyethylene bags and properly sealed) on top of and/or between the 
containers.  Fill all remaining space between the containers with absorbent 
material. 

 
7. Securely fasten the top of the large garbage bag with tape (preferably plastic 

electrical tape). 
 
8. Place the Chain-of-Custody Record or the CLP Traffic Report Form (if 

applicable) into a plastic bag, and tape the bag to the inner side of the cooler 
lid. 

 
9. Close the cooler and securely tape (preferably with fiber tape) the top of the 

cooler shut.  Chain-of-custody seals should be affixed to the top and sides 
of the cooler within the securing tape so that the cooler cannot be opened 
without breaking the seal. 
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4 Internal Quality Control Procedures  
 
The focus of this section is on Field Equipment Center (FEC) operations involving 
preparation of sampling and support equipment for field operations, as well as, field data 
generated under the specific sample collection quality control procedures discussed in 
Section 2.  Quality control checks of these operations ensure that field sampling teams are 
provided with equipment that is suitable for sampling use, and that field sampling is 
conducted using proper procedures. 
 
4.1 Traceability Requirements 
 
Records, will be kept by designated SESD staff or FEC personnel documenting the dates 
of operations and the person performing operations for the following: 
 

1. Organic-Free Water System Maintenance (FEC System) - Maintenance on the FEC 
organic-free water system will be performed at least once per 180 days. 

 
2. Air Monitoring Safety Instrumentation Checkouts - Pre-loadout checks on safety 

monitoring instrumentation will be recorded each time they are performed.  
Discrepancies will be immediately reported to the Branch Safety Officer. 

 
3. Self Contained Breathing Apparatus (SCBA) Checkouts - Pre-loadout checks on 

SCBAs will be recorded when they are performed.  SCBA checkouts will be 
performed at least once per calendar quarter in the absence of loadout requests.  
Any discrepancies will be reported immediately to the Branch Safety Officer. 

 
4. Other Equipment Maintenance - Maintenance performed on equipment other than 

that listed above will be accordance to the SESD Operating Procedure for 
Equipment Inventory and Management (SESDPROC-108).  All required repairs 
will be reported to appropriate Branch Field Equipment Manager. 

 
5. Tubing, Sampling Containers and Latex Gloves - The Field Services Branch 

Quality Assurance Officer (FSB QAO) is responsible for conducting verification 
sampling for tubing, sample containers, and latex gloves that are used during field 
investigations.  Upon receipt, the tubing, containers and gloves are placed in the 
quarantine room at the FEC.  A record is kept of the lot numbers for each shipment 
received.  The FSB QAO, or designee, will collect blank samples from tubing, 
containers and gloves within each lot received and will review the results to ensure 
the sample containers and gloves are suitable for use during field investigations.  
Once the supplies are deemed suitable, the FSB QAO will release the items for use.  
 

6. Chemical preservatives commercially purchased will be tested prior to use.  Each 
lot of chemical preservative will be tested for the appropriate analytes by either the 
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Branch Field Equipment Manager or the FSB QAO.  Once released by FSB QAO, 
the preservatives can be used in the field. 
 

7.  Equipment - All equipment cleaned and wrapped for field use will be marked with 
the date on which preparation was completed.  Equipment will be stored at the FEC 
in specified areas to minimize the risk of contamination while awaiting use. 

 
4.2 Specific Quality Control Checks 
 
When collecting samples during field investigations, it is necessary to take measures to 
prevent cross contamination to ensure the integrity of the data generated.  The field 
branches conduct verification sampling of sample containers, gloves, sampling equipment, 
tubing and water utilized during field investigations as one of these measures.  At least 
once per calendar quarter, the FSB QAO will conduct the following checks and issue a 
written report to the Field Quality Manager with the results.   
 

1. Collect and submit for analyses samples of each new lot of containers received, 
Bottles from each lot will be tagged and sealed, then submitted for the following 
analyses: 

 
1. 1-liter Amber – extractable organics, pesticides, and PCBs. 
 
2. 8-oz. Clear Glass – metals, cyanide, extractable organics, pesticides, 

PCBs, and volatile organic compounds. 
 

3. 1-Liter Polyethylene – metals and cyanide. 
 

NOTE:   In addition to the quality control checks listed above, samples may be collected 
during field investigations for classical inorganic parameters such as nitrates, nitrites, 
sulfides, etc.  Due to the detection levels generally required for these parameters, it is 
unlikely that cross contamination may occur in association with the sample containers 
and sampling equipment used during sample collection.  Therefore, classical inorganic 
analyses are not conducted as part of the routine quality control checks.  If the data 
quality objectives require additional quality control checks, bottles will be submitted to 
the laboratory for analyses.  

  
2. Collect and submit for analyses a rinsate blank for each new lot of latex or nitrile 

gloves received during the calendar quarter.  Samples will be collected as rinse 
blanks using organic-free water.  The rinsate will be submitted for analyses of 
VOCs, metals, cyanide, extractable organics, pesticides and PCBs.  A new 
glove will be rinsed for each parameter (e.g., one glove for the VOC sample, 
another glove for metals, etc.) to avoid dilution of potential contaminants on the 
gloves.  Water for the VOC samples should be provided by the ASB laboratory. 

 
3. Collect and submit for analyses a sample of water from the FEC organic-free 

water system.  The sample will be submitted for analyses of VOCs, metals, 
cyanide, extractable organics, pesticides and PCBs. 
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4. Collect and submit for analyses a rinsate blank of at least one piece of sampling 

or sample related equipment stored at the FEC.  The sample will submitted for 
analyses of VOCs, metals, cyanide, extractable organics, pesticides and PCBs.  
Water for the VOC samples should be provided by the ASB laboratory. 

 
5. Collect and submit for analyses a rinsate blank for each new lot of Silastic® or 

Tygon® tubing used in peristaltic pump head.  The sample will be submitted 
for metals and cyanide analysis. 
 

6. Teflon® tubing – Collect and submit for analyses a rinsate blank for each new 
lot of Teflon® tubing received.  Rinse blanks will be collected through the 
Teflon tubing.  The sample will be submitted for metals, cyanide, extractable 
organics, volatile organic compounds, pesticides and PCBs. Water for the VOC 
samples should be provided by the ASB laboratory. 

 
4.3 Quality Control for Special Order Equipment and Supplies 
 
Some equipment and supplies ordered for specific projects are received in what can be 
considered ready to use condition.  In order to ensure the integrity of these materials, an 
equipment rinsate blank will be collected from at least one item in each lot.  The equipment 
and supplies will not be used until the QAO has reviewed the analytical data for the blanks 
and released the items. 
 
4.4 Quality Control Evaluation and Corrective Action 

 
All field investigation reports will contain a clearly identified section where the results for 
all field generated quality control (QC) samples are discussed and reported.  Quality control 
data review includes but is not limited to detections of organic and inorganic compounds 
at any concentration in quality control blanks (i.e., trip blanks, equipment rinsate blanks, 
portable organic-free water system blanks, etc.).  

 
All detections of organic and inorganic compounds will be immediately reported to the 
FSB QAO.  The project leader will analyze of the results to determine if the source of 
contamination can be identified.  If the source of contamination cannot be determined by 
the project leader, the branch QAO will conduct an additional review of the results to assess 
the source of contamination.  If the source of contamination cannot be determined, the 
QAO will monitor all quality control results generated by the branch and assess the data 
for trends of contamination.   
 
If it is determined by the project leader and the FSB QAO that the contamination adversely 
impacts the data collected during the investigation, the project leader will report the results 
to their Section Chief and the FQM.  The project leader, in consultation with management, 
will determine whether the impacted data are usable or should be rejected.  If data are 
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rejected, the project leader and their management will determine whether samples must be 
recollected. 
 
Data reported to the FQM will be analyzed to determine if the contamination is due to non-
conforming work.  If it is determined by the FQM, in consultation with management, that 
the contamination is due to non-conforming work, a corrective action is warranted and will 
be selected and implemented in a timely manner.  If a corrective action is required, it must 
be implemented and reported according to the SESD Operating Procedure for Corrective 
Action (SESDPROC-009).  If contamination is not due to non-conforming field work, then 
the source of contamination will be identified, if possible, and documented by the FQM.  
If the source of contamination cannot be determined, FQM will monitor all quality control 
results generated by SESD and assess the data for trends of contamination.   
 

4.4.1 Quality Assurance Reports 
  

It is each project leader’s responsibility to ensure that a copy of the quality 
assurance data from each field investigation report is provided to the FSB QAO, 
who will compile a quarterly report of field quality assurance data and forward the 
report to the FQM.  
 
The FQM will prepare an annual quality assurance report based on the quarterly 
reports.  This report will be distributed to all field investigators each year and will 
document and discuss all quality control issues or trends identified during the data 
review.  This report will be retained by the FQM to document that QC measures 
have been taken, that the QC measures are appropriate, that the QC results are 
acceptable or, if not, that corrective actions were taken.   
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1.0 - INTRODUCTION 
Analytical Environmental Services, Incorporated (AES) specializes in the analytical testing sectors 

of the asbestos industry.  AES has implemented a quality control and quality assurance (QAQC) 

program.  This program was developed by management to establish a baseline of standards insuring 

routine performance satisfactory to governmental agencies and our clients. 

 

This quality control/assurance manual summarized the routine employed by AES’s laboratory.  The 

person in charge of the laboratory, as well as the implementation of this manual, is the Laboratory 

Manager.  On a yearly basis, the Laboratory Manager insures this manual is reviewed and updated. 

 

The quality of the laboratory service provided to the clients of AES directly affects their competitive 

and profit position in the marketplace.  Therefore, it is in the best interest of AES and its clients that 

the services provided are of the highest quality and analytically defensible to current state-of- the art 

standards. 

 

To achieve these necessary goals AES will provide effective quality and management systems.  To 

this end AES will provide the proper tools, training and operating standards to promote an 

environment where the talents and energies of all AES associates are directed toward continued 

quality improvement.  Only by constant attention to quality improvement and variation reduction 

can we ensure that client expectations for quality will be met. 

 

The purpose of the Quality Assurance Program undertaken by AES is to provide analytical data of 

known and supportable quality.  This program is also to insure a high professional standard in the date 

generated for said analysis by its technical staff.  This is accomplished by the procedures and policies 

found herein. 

 

2.0- QUALITY CONTROL/QUALITY CONTROL ELEMENTS 

 2.1 - CHAIN OF CUSTODY 
AES has implemented sample chain-of-custody procedures to provide accurate, verified, 

and traceable records of sample possession and handling, from sample container shipment 

through laboratory receipt and sample disposition. 

 

Documentation of sample collection, shipment, laboratory receipt and custody is 

accomplished utilizing a chain-of-custody record. A sample is considered in custody if the 

following conditions have been met: 

 
1. The sample(s) are in the physical possession of the sampler or courier. 

 

2. The sample bottle(s) are labeled and sealed, so that sample integrity is maintained, 

while in the possession of the sampler or transferee. 

 

3. The sample bottle(s) are in a secured area restricted to authorized personnel. 

 

Laboratory records, including copies of the chain-of-custody forms and any associated 

documentation, are maintained in a secure area with any associated project records.  

The sample custodian receives all samples. Legal custody is a special type of sample 

custody in which all events associated with a specific sample are documented in writing. 
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For each batch of samples received in the lab, a PLM ‘Chain of Custody’ form (Exhibit #1) 

is filled out.  The client is responsible for filling out all applicable information, as well as, 

listing the samples being submitted.  The client then signs and notes the date and time the 

samples are submitted.  The AES representative receiving the samples also signs the Chain 

of Custody form and notes the date and time. The condition of the package and the 

condition of the samples is observed, also.  The samples are then checked to verify they are 

consistent with the information provided by the client on the Chain of Custody. The client, 

project information and samples are then entered into the Laboratory Information 

Management System (LIMS) and the computer automatically assigns a project number.  

Each sample is assigned a unique AES ID number and labeled accordingly.  A ‘Chain of 

Custody Record (COCR)’ (Exhibit #2) is used to track the project progress within the 

laboratory.  It is also used to document receipt of rush samples.  A ‘Sample Receipt Check 

List’ (Exhibit #2) is used to document observations at sample receipt. If a discrepancy is 

found, the variance is noted on this form and the client is contacted to clarify the problem.  

Initial results are entered on a ‘Preliminary Bulk Asbestos Report’ (Exhibit #3). 

 

2.2 - CRITERIA FOR ACCEPTANCE / REJECTION OF PLM SAMPLES 
Upon the receipt of the package in the laboratory, the package is examined to see if it has 

been damaged in such a way that any container of the asbestos sample has been broken or 

deformed, the lid has been opened, etc.  In any of the above cases, some of the samples may 

not be acceptable for testing.  The client I.D. number on each sample container must be 

legible and not ambiguous, and verified against the transmittal form.  In the case of any 

discrepancy, the sample could be rejected for analysis and noted on the checklist. 

 

2.3 - PLM ANALYTICAL PROCEDURES 
The analytical method employed by AES to analyze bulk samples for the presence of 

asbestos is the EPA method entitled Method for the Determination of Asbestos in Bulk 

Building Materials (EPA/600/R-93/116); hereinafter referred to as the "method." EPA PLM 

method ‘Interim Method for the Determination of Asbestos in Bulk Insulation Samples 

/EPA-600/M4-82-020’ (and subsequent clarifications for the use of "equivalent volume 

estimation techniques") is maintained in this document. In that the EPA allows for volume 

estimation, the laboratory employs techniques for its day-to-day analysis from; Analytical 

Methods for Asbestos Products by W. C.  

 

McCrone of the McCrone Research Institute, Chicago, Illinois. This method serves as the 

industry benchmark for stereoscopic and volume estimation basic analysis routine and 

serves as the basis for the current EPA method. 

 

The 1994 EPA PLM method is an excellent improvement over previous versions in that it 

includes a much more through treatment for other analysis methods including; point counting, 

gravimetry and diffraction. Many nonfriable samples (such as floor tiles, roofing materials 

etc.) require additional preparation techniques and/or analysis techniques because of extremely 

small fiber size or masking matrices. This revised method is the best comprehensive reference 

currently available from a regulatory body that addresses these analysis issues. If necessary or 

requested, AES uses gravimetry / ashing techniques found in the method for non-friable 

samples (E.g. floor tile and roofing materials).  Additionally, AES uses techniques described in 

Determination of Asbestos in Resilient Floor Tile, by Dr. Eric Chatfield.  Diffraction 

techniques (TEM) are available if needed or if requested by the client. 
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The above will serve as a base for all standard analytical methodology employed by AES. 

Any analysis technique outside that of the standard visual estimation technique will be so 

noted on the final client report. Various reference articles, regulatory clarifications that 

assist in this can be found in the appendices. Analysts should all have a demonstrable 

knowledge of the method and related reference materials. 

 

It is required that all analysts performing bulk sample analysis at AES fulfill the background 

and training requirements set forth in this document. Therefore, specific methods pertaining 

to the proper use of the polarized light microscope for the determination of optical properties 

will not be provided here. Instead, the reader is referred to standard optical mineralogy texts 

(Bloss, Kerr, Phillips, D-H-Z, McCrone, etc.), which are vastly superior to any explanations 

that could be given within the scope of this document. These references provide detailed and 

accurate presentation of the theory and applications of the PLM. They also serve as an 

excellent source of reference information for the determination of mineral species. 

 

2.3.1 - Analysis Sequence  
In order to perform the analysis, samples are transferred from their storage containers 

into the freshly cleaned sampling pan with caution.  This transfer takes place under a 

negative air environment provided by a HEPA vacuum and blower unit.  This 

procedure protects our microanalysts from being exposed to asbestos during the 

transfer.  The microanalyst insures that a representative subsample is analyzed from the 

sample container.  This negative air system pulls all fibers released during analysis 

away from the microscopist, trapping them in the HEPA filter.   

 

If the sample is wet it will be placed in an oven and heated at 150 degrees 

Fahrenheit until it is dried.  The purpose of this action is to avoid change of optical 

characteristics of fibers due to absorbed water on the fiber surface.  If the sample is 

hardened and physical abrasion will be required to analyze internal components, the 

microanalyst will do it safely under the negative vacuum system. 

 

Once the sample is prepared and dried, if necessary, an initial gross stereomicroscope 

examination will be performed.  Sample analysis should proceed by using the lowest 

magnification to observe the general features of the sample, such as: color, 

homogeneity, or inhomogeneity, layering, structures, etc.  If necessary, higher 

magnification may be used to determine the characteristics of each component present 

in the sample.  The visual volumetric percentage estimates should be done at lower 

magnification. 

 

When suspect fibers are found, they are mounted in the refractive index liquid and 

examined under the polarized light microscope for more detailed study.  Using PLM 

techniques and measuring optical properties including indices of refraction, 

pleochroism, color, birefringence, extinction angle, and sign of elongation 

accomplish final identification of each component.  The above properties for each 

asbestos fibrous component are recorded on a ‘Preliminary Bulk Asbestos Report’ 

(Exhibit # 3).  For non-asbestos fibrous components, only the predominant optical 

property is noted.  A comprehensive list of optical properties for asbestos and non-

asbestos fibers can be found in the “method” on pages 19-20 (Tables 2-2, 2-3).  AES 

utilizes Dr. Shu-Chun Su’s Rapidly and Accurately Determine Refractive Indices of 
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Asbestos Fibers by Using Dispersion Staining Method (Rev. 2010-07-11) for 

determining refractive index of all asbestos species (see appendices).  All analysts 

will demonstrate proficiency with this method during in house training (See 

Training Program for PLM Method attachment).   Room temperature is recorded to 

identify the refractive index of fibers.  Analysts will also be able to use the Becke 

line technique as necessary to determine refractive index measurements. 

 

After all components have been identified, a visual volumetric percentage relative to 

the volume of the sample must be given by using both stereomicroscopic study and 

PLM information.  All materials are separated into four individual categories 

including asbestos fibers, non-asbestos fibers, non-fibrous components and others.  

The percentage is adjusted to 100%. 

 

After analysis, the samples are returned to their storage canisters under the HEPA hood 

system.  The canisters are cleaned to insure that there are no fibers on the exterior.  The 

canisters are then placed into either an asbestos or non-asbestos bag (sorted by month) 

and placed in a storage room where they are kept for a period of three months. 

 

The allowable tolerance limits for refractive index measurements are currently +/- 

0.004. If any fluid is outside of these values it is to be replaced. Dr. Su's refractive 

index determination method may be used in this endeavor. 

 

2.3.2 - Calibration of Refractive Index 

  Procedure for Determination of Refractive Index by Using Dispersion Staining 

Methods 
1. Select the proper immersion oil for the suspected fiber (e.g. chrysotile 1.550, 

tremolite, actinolite and anthophyllite 1.620, amosite and cricidiolite 1.700). 

 

2. Measure the temperature of the immersion oil.  It can be reasonably assumed 

that the oil temperature is the same as the room temperature. 

 

3. Check alignment of the Polarized Light Microscope. 

 

4. Observe the dispersion staining (DS) color associated with α of the asbestos 

fibers.  Make sure the DS color that gives the lowest refractive index is 

observed. 

 

5. Convert the observed DS color and the corresponding matching wavelength 

between the asbestos fiber and the immersion oil used (See attached dispersion 

staining color chart (McCrone, 1987). 

 

6. Find the numerical value of α corresponding to the observed wavelength and 

temperature.  Refer to Dr. Su’s tables to convert to the corresponding refractive 

index. 

 

7. Observe the DS colors associated with γ of the asbestos fibers.  Rotate the 

microscope stage 90° and then repeat steps 4-6 to determineγ. 
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2.3.3 - Dealing with Problem Binders 
Commonly, asbestos fibers may be obscured by powdered calcium carbonate.  The   

use of a weak HCL solution will suffice to remove enough interfering material for 

fiber identification.  The slide must be dried before refractive index fluid is used.   

 

2.3.4 - Dealing with Non-Friable Samples  
For other interfering materials, the ashing technique found in the gravimetric methods 

referred to in this document is the most probable solution to allow for minor identification.  

TEM will be used if requested.  Notes should be made for any sample using ashing or 

diffraction techniques and a reference should be made on the report to the client.   

Other fibers (polyethylene, wollastonite, etc.) can be misidentified as asbestos.  Various 

charts and references are found in this document that describes these.  The most 

comprehensive list that also details optical properties is found in the method on page 20-21 

(Tables 2-4, 2-5). 
 

 STANDARD OPERATING PROCEDURE FOR DEALING WITH    

SEMI- OR NON-FRIABLE SAMPLES      

1. Fracture the sample and examine it using the stereo-binocular microscope. 

 

2. Use a clean scalpel to shave off thin layer of the sample. The shaving shall be taken 

from the full cross-section of the sample by cutting perpendicular to the plane of the 

sample, avoiding any mastic if present on under-side. This insures that the sample is 

representative of all of the layers. Approximately 100-500 mg of shaving required. 

 

3. Weigh a crucible, place the sample in it and re-weigh. 

 

4. Place the lid on the crucible containing the sample and place it in a muffle 

furnace with temperature 350-450°C. Leave in the furnace for 6 hours. 

 

5. Remove the crucible from the furnace, and allow cooling to room temperature. 

 

6. Remove the lid and weigh the crucible & residual ash. 

 

7. Weigh the cellulose membrane filter, 0.45um. 

 

8. Set up a glass filtration assembly, using a vacuum flask. Install the filter in the 

filtration assembly. 

 

9. Add approximately 0.5ml of distilled water in to the crucible w/ ash and grind 

the material to disperse it. 

 

10. Slow add approximately 2ml. of concentrated hydrochloric acid. When no more 

evolution of gas is observed, dilute the suspension with more water. 

 

11. Apply the vacuum to the filtration assembly, pour the suspension into the filter 

reservoir, and add about 50 ml. of distilled water. Allow the filtration to proceed 

to completion. Rinse with approx. 10 ml. of water twice. 
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12. Transfer the filter w/ residue in Petri-dish. Put small piece of paper towel under  

the filter to prevent sticking as it dries. 

 

13. Allow the filter to dry using heat lamp or slide warmer. 

 

14. Weigh the filter w/ residue.  

 

15. Analyze residue using PLM or TEM Method. 

 

16. Calculate relative weight % asbestos in sample. 

a) Subtract weight  of filter from total weight ( crucible + residue) 

b) Divide residue weight by starting weight and multiply by 100 to determine 

weight % residue. 

c) Wt% asbestos in sample = % asbestos in residue x wt % residue÷100.  For 

samples, if the ashing procedure was used first, multiply the weight % of 

asbestos in the sample, as determined above, by weight percent of residue 

from ashing procedure, the divide by 100. 

                             

 Example: 

 

       A = wt% residue from ashing = 70% 

      B = wt% residue from HCl = 20% 

       C = wt% of asbestos in HCl residue = 50% 

 

Wt% asbestos after HCl dissolution = B x C ÷ 100 = 20 x 50 ÷100 = 10% 

Wt% asbestos in sample = (B x C ÷ 100) x A ÷ 100= 10x70 ÷100 = 7% 

 

2.4 - CONTAMINATION CONTROL 
A cleaning procedure for all analytical stations is sustained.  However, it remains the 

responsibility of the individual analyst to insure that the glassware and sampling instruments 

used in the performance of the analytical procedure are properly cleaned.  Dispersion liquids, 

glass slides, cover slips and sampling instruments analyzed daily are to check for 

contamination.  Contamination has to be checked daily prior to any analysis.  If a 

contaminated liquid is found, it is to be disposed of after thoroughly checking that the source 

of the contamination is not on the slides or cover slips.  Blank samples are analyzed weekly.  

The results are recorded and tracked on a ‘Contamination Control Testing’ sheet (Exhibit #4). 

 

2.5 - INSTRUMENT AND MATERIAL PERFORMANCE 
To check the instrument and material performance the calibration and its frequency are 

conducted as follows: 

 

•  The entire instrumentation system is checked daily. 

 

•  A daily microscope alignment is performed by the PLM Laboratory QA Manager (Appendix 1) 

and recorded on the ‘Microscope Alignment Sheet’ (Exhibit #5).  In the case that the 

microanalyst cannot fix or make alignment, or if any problem arises that he or she cannot solve, 

the Laboratory Manager will be informed.  In the case that the Laboratory Manager cannot solve 
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the problem, the microscope should be out of service until the service personnel resolve the 

problem. 

 

•  Cargille glass slides used for calibrating refractive index liquids when a new bottle is opened or 

every six months.    

 

•  An outside service company performs a yearly check of the entire optical system. 

 

2.6 - SAFETY 
Safety in the laboratory must be practiced on a continual basis, (See Appendix 2).  

1. All samples are treated as hazardous. 

 

2. Routine laboratory safety procedures are followed as necessary.  These include 

wearing proper personal protective equipment as laboratory coats, gloves, etc. 

 

3. Housekeeping is an important aspect to insure a safe environment.  Analysts are 

required to keep their work areas clean and free of clutter. 

 

4. Proper sample storage and disposal procedures are followed. 

 

5. Internal audits monitor safety in the laboratory. 

 

6. Corrective actions are submitted to management for review. 

  

2.7 - DISPOSAL OF ASBESTOS 

•  Dispose of slide, cover slips, paper towel, and any other material contaminated by 

asbestos as follows: 

 

•  During the analysis of bulk samples, a zip lock bag should be kept under the working 

hood, under continuous HEPA ventilation. 

 

•  At the end of the day these bags shall be disposed of in a central bag labeled “Asbestos 

Waste” and sealed. 

 

•  Asbestos waste is regularly removed and transported to a landfill. An asbestos removal 

company shall perform the handling and transportation of the waste. 

 

2.8 - Quality Control 
 Quality Policy 

The objective of Analytical Environmental Services, Inc. is to generate high quality data in a 

cost-effective manner, which is accurate, impartial, reliable, and adequate for its intended use. 

The management of AES is committed to following accepted laboratory practices to achieve 

high quality of testing services, and strives to ensure both the analytical validity and legal 

defensibility of all reported data. 

 

AES management is committed to establish, implement, and maintain a quality system appropriate 

to the scope of all laboratory activities, including the type, range, and volume of testing. 
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Management shall document the policies, systems, programs, procedures, and instructions to the 

extent necessary (compliance with NVLAP Handbook 150, 150-3, and 150-13) and International 

Standard (ISO/IEC 17025) to enable AES to assure the quality of the test results generated. 

Quality system documentation is communicated to, understood by, and made available to 

personnel through AES management by means of training and educational instruction.  

 

All laboratory staff concerned with analytical testing activities must familiarize themselves 

with the quality documentation and implement the policies and principles in their work.    

 

It is the policy of AES to continually improve quality systems and provide support to 

improvement efforts. 

 
Estimation of Uncertainty 

A reasonable estimation shall be based on knowledge of the performance of the method and 

on the measurement scope and shall make use of, for example, previous experience and 

validation data.  It is defined by the monthly checks, proficiency exam results and error rates. 

  

 2.8.1 - INTERNAL QUALITY CONTROL 

 PROCEDURE FOR DETERMINATION OF PRECISION 
The closeness of agreement between randomly selected individual measurements of 

test results is defined as precision.  It is also defined as repeatability of the results of a 

particular experiment or to the agreement among repeated measurements of the same 

quantity.  The precision of each PLM analyst is determined by sample reanalysis 

(replicate/duplicate analysis).  

 
To insure quality, AES has developed the following system of checks and balances 

to evaluate analytical performances. 

1. The Quality Assurance Program tracks monthly precision via a ‘Monthly 

Precision Summary Report’ (Exhibit #7) for each analyst.  Two analysts  

   view each sample. The primary analyst generates the sample report and the  

   secondary analyst rechecks 20% of the samples against the original analysis.  

    

   The R value in percent (a.k.a. % RPD) is calculated for each pair of results.  This value  

   is the precision and is  

   expressed as follows: 

   

  R Value, % = ___A - B___   * 100 

                                           (A + B) / 2 

              

where: A = original analyst result 

  B = second analyst result 

 

   The standard deviation (s) is then generated from analyst R values as follows:  
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    x = each R value 

    _ 

    x = the mean of R values 

 

    N = the total number of values 

  

 Upper and lower warning limits are established using ± 2 standard deviations from the  

 centerline.  In addition, upper and lower control limits established at ± 3 standard  

 deviations from the centerline.  After the data has been tabulated for each analyst, the  

 information is used to create control charts using EXCEL spreadsheets.  These control  

 charts are updated periodically (usually monthly) when sufficient additional data points  

 are available. Charts are reviewed for trends by the Department  

 Quality Assurance Manager and the Corporate Quality Assurance Manager. In addition,  

 false positives, false negative, and misidentification of asbestos types are recorded in the  

 ‘Monthly Precision Summary Report’. 

   

2. Each analyst reanalyzes no less than 5% of the samples analyzed as blind samples. 

Blind samples are selected by the QC Officer and re-analyzed as unknowns.  

Separate sample sheets will be completed for these QC samples in the same way 

they are for the original samples.  The results of the analyses are compared against 

those originally determined by the same analyst for conformity of results. Data is 

tabulated and reflected on a ‘Blind Recount Form’ (Exhibit #6). 

 

3. The current EPA method has been demonstrated (published papers and professional 

presentations; Perkins & Harvey, various) to be equivalent to point counts in most cases. 

AES will use the point counting technique as needed or when requested by the client. 

 

4. An internal audit program has been implemented to check activities at every 

stage of our laboratory's analysis and results reporting process. 

 

5. Internal checks to the laboratory are conducted and documented periodically to insure 

that all laboratory supplies and reagents meet specifications and that the cleanliness 

of the laboratory remains at a level acceptable for the type of work performed. 

 

6. AES maintains a reference collection of samples, which are, used by the analyst to 

insure that their mineral identification and estimation techniques remain consistent 

with standards established by current practice.  In order to evaluate the precision and 

accuracy of our analysis, we have implemented a project in which standard samples 

with known asbestos concentrations are analyzed on a monthly basis. These samples 

are past NIST rounds, round robin samples and purchased standards. The results are 

used to determine the precision and/or accuracy of each microanalyst, and also to 

see if the results are in the acceptable range announced by NVLAP.  

 

7. WORKING DEFINITION OF TRACE 

The working definition of “Trace” distinguishes between trace concentrations of asbestos 

and those near 1 %. “Trace” refers to a concentration of asbestos fibers far enough below 

1 %, as determined by calibrated visual estimation, that the analyst is confident it is not 

necessary to pursue additional verification.  Whereas asbestos reported as <1 % indicates 
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it is nearer to but less than 1 % even though the analyst ascertains that the asbestos 

concentration is not equal to or higher than 1% by calibrated visual estimation.  Point 

counting or TEM confirmation recommended in these instances. 

 

Using the point count method:  If asbestos appears in the field of view but does  

not lie directly under a point, the analyst must note this on the analysis sheet.    

The sample is reported to be trace for that type of asbestos. 
 

At trace (≤ 1 %) percentages, it may be possible that such an amount may not be 

detected in all cases of reanalysis.  Volume estimation percentage determination 

is determined from conventional comparison charts.   
 

Expertise is gained from ongoing training with low percentage reference samples 

and comparison with point counted samples.  If there is any question in the re-

analysis process, if such samples are indeed > or < 1%, point-counting techniques 

as described in the EPA PLM method should be employed.  Any asbestos content 

>1% must be detected.  The PLM Laboratory QA Manager should document the 

identification or quantitative difference as a major or minor error as defined 

below.  Any corrective actions taken should be documented to the analysts file. 
 

 2.8.2 - EXTERNAL QUALITY CONTROL 

PROCEDURE FOR DETERMINATION OF ACCURACY 
The accuracy of measurement is the difference between the average of several measurements 

and the true value or the degree of agreement of a measured value with the true or expected 

value of the quantity of concern.  The accuracy of asbestos identification and counting of 

each PLM analysts and the laboratory is determined by analysis of reference materials and 

NIST proficiency testing. 
 

The laboratory will participate in an external testing program with no less than 2 other 

laboratories.  This program consists of one of the participating laboratories generating no less 

than 4 samples that are sent “round-robin” to the other participants for full PLM analysis.  

The samples should be a combination of: past NIST rounds or purchased standards 

(repackaged), typical samples seen in day-to-day analyses and point counted samples. 
 

Upon completion of analyses by all laboratories, the originating laboratory will gather all 

data and provide a numeric summary for all participating laboratories for their study.  It 

will be the responsibility of the next laboratory in line to generate the next round and 

summaries.  The samples from each round are returned to the originator.  This activity 

will occur no less than semiannually, and it will be the responsibility of the Laboratory 

Manager to insure its scheduling and completion. 
 

This is valuable information to all laboratories in that it provides for input on the overall 

accuracy and mineral identification ability of each laboratory and analyst.  These 

samples are extremely valuable as they are now characterized by multiple analysts and 

will serve as important additions to the set of standards used for all internal testing.  

These and NIST samples should be used as “spikes” for duplicate analysis.  This data 

will be invaluable for the measurement of precision and accuracy for each analyst and 

the laboratory as a whole.  These results are recorded in the PLM ‘Summary of Monthly 

Accuracy’ Sheet (Exhibit #10). 
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2.9 - JOB RESPONSIBILITIES FOR TECHNICAL STAFF 
Organization 

Analytical Environmental Services, Inc. is a locally owned, permanent laboratory facility 

that performs asbestos, chemical and biological testing on a variety of environmental 

samples.    

 

Management System and Organizational Structure 

The relationship between management, technical operations, support services and quality 

system is as follows: Laboratory Operations, Quality Assurance Department, Technical 

Director, and Customer Service Department report to the Vice President of Operations, who 

in turn reports to the company President.  The asbestos departments also report directly to 

the Vice President of Operations with the PLM and TEM QA Officers reporting to the 

(corporate) Quality Assurance Manager.  The organizational structure of AES provides for 

an independent Quality Assurance Department with the overall responsibility of developing 

and auditing for compliance to a comprehensive Quality Assurance Program. The QA 

Department has the authority and organizational freedom to ensure that QA activities are 

implemented and accomplished. The Quality Assurance Manager reports directly to the 

Vice-President of Operations of AES.  PLM and TEM sections each have a Department 

Manager to which analysts report.   

 

At AES, Inc. analysts and technicians are insulated from work-related undue pressures that  

would compromise the quality of their work. Management is aware and considerate of these  

internal pressures such as management burdens and project deadlines, and of external  

stresses such as customer complaints and priority requests for analysis.  

Management policy is to remain supportive of laboratory personnel and aware of their 

workloads and the demands placed upon them. Precautions are taken to ensure that there are no 

conflicts of interest between staff and clients. For example, priority requests, complaints, or 

status of work inquiries are directed through supervisors, managers, or administrative 

personnel. 
 

Legal and Ethical Policy 

For a quality assurance program to succeed, it is imperative that all employees adhere to 

procedures which detect and prevent improper, unethical, or illegal actions which could in any 

way compromise the reliability and integrity of the laboratory. Training in legal and ethical 

responsibilities is mandatory and is performed using the company Standard Operating Procedure 

(SOP AD-02008). Records are maintained that document, through individual signatures, that 

every employee understands the consequences of improper, unethical, or illegal actions. 
 

Structure 

The organizational structure at AES is documented in the form of an organizational chart, 

Figure 2-1, which identifies the personnel involved in the production of quality data and 

depicts the lines of communication and responsibility throughout the entire organization.  
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Figure 2-1, ORGANIZATIONAL CHART 

 
 

* The QA Manager will serve as deputy in the event of the Technical Director’s absence. 

** The Technical Director will serve as deputy in the event of the QA Manager’s absence. 

 

 2.9.1 - Chain of Custody Officer 
  A.       Requirements: 

Employee works in conjunction with that asbestos analysts and is familiar 

with the (EPA-600/R-93/116) requirements of asbestos bulk sample 

testing. 

 

  B.       Job Description: 

1. Preparation of chain of custody form for each project. 

 

2. Checking the condition of arriving packages. 

 

3. Acceptance or rejection of each sample based on the criteria mentioned in  

            the Quality Control / Quality Assurance Procedure Manual.   

 

4. Sample preparation, including: 
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             a.   Checking the condition of each sample. 

               b.   Verification of client's sample I.D. number with transmittal form.                

            c.   Assign AES's serial number for each sample. 

             d.   Preparation of Analytical Data Sheet. 

  

5. Checking the typed reports and making the corrections. 

 

 2.9.2 - Microanalyst 
All new analysts will either attend a 5-day McCrone PLM training program (or 

equivalent) or be instructed in the proper in-house techniques by someone who has 

been qualified.  Specific requirements for competency are outlined in the Training 

Program (Appendix 2) and this section.  Each analyst signs a ‘Quality Assurance 

Manual Training Summary’ upon completion.  Training files are maintained for 

each analyst. 

 

AES will promote the ongoing education of its analysts through various mechanisms 

such as technical meetings, industry journals, and supplementary training programs. 

 

A. Requirements: 

1. A degree in Natural Sciences, Applied Sciences, or Physical Sciences 

and/or one or more years experience in the testing of asbestos under the 

NVLAP program. 

 

2. Demonstration of proficiency analysis for 20 test sample submitted 

by the end of the training program. 

 

B. Job Description: 

 1.  Checking the instrument performance. 

 

2.  Sample Analysis (All steps must be conducted in  accordance with 

published methodologies. 

   a. Transferring the samples to analytical dish under HEPA  

       vacuum. 

 

    b. Stereomicroscopic study including: homogeneity or 

  heterogeneity of samples, color, texture, presence or  

  absence of fibrous components, preliminary fiber  

                 identification, non-fibrous component determination. 

 

c. PLM studies including: morphology, index of refraction, 

color birefringence, extinction angle, sign of elongation 

and dispersion of color. 

 

    d.   Visual volumetric percentage for each component. 

 

    e.    Recording of analytical result. 

 

 3.  Safety consideration. 
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    a.   Checking on HEPA vacuum system. 

 

    b.   Checking on stereoscope hood system. 

 

    c.   Careful handling of the asbestos samples. 

 

    d.   Using all facilities in a safe manner. 
 

 4.  Contamination consideration. 

    a.   Daily cleaning of analytical station. 

 

    b.   Cleaning of glassware and sampling instruments. 

 

d. Checking contamination of dispersion liquid, glass slides, 

cover slips and sampling instruments by preparing slides. 

 

 5.  To determine the precision and accuracy of each microanalyst, he          

            or she should analyze the 12 internal standard samples per month. 

 

 6. Each microanalyst should reanalyze 5% of the total samples     

  analyzed by each analyst for that month. 

 

 2.9.3 - PLM Laboratory Quality Assurance Manager 
  A. Requirements: 

 1.  At least six months of experience in analysis of bulk samples and 

quality assurance procedures. 

 

 2.  At least 1,000 samples analyzed by PLM technique. 

 

  B. Job Description: 

 1.  To implement a Quality Control/Quality Assurance program insuring 

satisfactory performance to governmental agencies and our clients. 

 

 2.  Checking the performance of all instruments. 

 3.  Quality control on the chain of custody form and the quality of      

           the work that has been done by the chain of custody officer. 

 

 4.  Quality control on all samples analyzed by microanalyst and  

           instruction of quality and quantity corrections of their analysis. 

 

 5.  To instruct microanalyst about contamination and safety considerations.    

           Also, to determine the precision and accuracy of the microanalyst. 

 

 6.  Periodically checking the calibration of the analytical instruments. 

  

 2.9.4 – Bulk & Air Asbestos Manager 
A. Requirements: 

 1.  A degree in the Physical Sciences. 
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 2.  At least 1,000 samples analyzed by PLM technique. 

 

  B. Job Description: 

 1. Responsible for the day to day activities concerning the PLM Lab.

  
 

 2. Quality control on the chain of custody form and the quality of the  

  work that has been done by the chain of custody officer. 
 

 3. Instructing the chain of custody officer to make deficiency corrections. 
 

 4. Making sure that all samples are analyzed in time frame specified   

            by the client. 
 

 5.   Checking the laboratory report system. 

 

The laboratory affords its clients and representatives cooperation by clarifying their request 

and monitoring the laboratory’s performance relative to the work performed.   
 

The Bulk & Air Asbestos Manager accomplishes this the following way: 

• Ensures effective and accurate communication between the client and the laboratory. 

• Handles all client requests and needs. 

• Utilizes any corporate documents to consult with clients about client questions or concerns. 

• Responsible for notifying the Customer Service Manager of any client activities that 

entail services that are not currently performed by AES. 

• Assesses client requests in light of current workload with consultation with the Customer 

Service Manager. 

• Develops and maintains client records and requirements. 

• Ensures that the laboratory is aware of, and completes, all client requests and requirements. 

• Responsible for meeting with the Marketing Manager, Customer Service Manager, and 

President on a periodic basis for marketing purposes. 

• Communicates proper sampling, shipping, and receiving procedures to clients.  

• Documents all client interaction and maintains all client information in the Project  

Management System. 

• Reviews and approves data reports prior to their release to the clients. 

• Ensures client specific reporting and quality control requirements are met. 

 

2.10 – Review of Requests, Tenders and Contracts 
Review of New Work 

The Laboratory Manager is primarily responsible for determining the capacity of the facility 

and its resources to handle new work, although other senior members of management may be 

called upon to provide expertise and input as needed. This determination consists of a 

comprehensive appraisal of the client’s projected needs. Factors assessed are the ability of the 

laboratory to comply with the requirements of its accreditations while maintaining the expected 

level of legal defensibility and analytical validity of all reported data. 
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Prior to the acceptance of any new requests, tenders, or contracts by Analytical Environmental 

Services, Inc., the appropriateness of facilities and resources is considered utilizing the 

information in the following sections. If the facility and/or resources are inadequate to perform 

the work, the Laboratory Manager may exercise his discretion to refuse to perform all or part of 

a particular project. The Client Services Manager will be informed of this decision and the 

Project Managers will inform the client. 

 

1.  Facilities - The facility must be suitable for the proper receipt and storage of the number 

and type of samples proposed to be accepted.  

 

2.  Methods - The specified methods must be adequately defined, documented, and understood. 

 

3.  Resources - Stipulated methods, sample preparations, final reports, data packages, and 

deliverables are reviewed to determine the availability of suitable instrumentation and personnel. 

 

The laboratory shall advise and obtain approval from the client before subcontracting work 

to another laboratory. 

 

4.  Technical and Management Capability - The review of capability must establish that the 

laboratory possesses the necessary physical personnel, information, and resources to 

perform the tests in question. Additionally, the laboratory personnel must have the skills 

and expertise required for performing these tests. 

 

The laboratory shall have adequate personnel at all times during the performance of analytical testing 

to ensure that clients receive data which meets the terms and conditions of the work agreement. 

 

The review may consider the results of previous work of a similar nature or, where new testing is 

being implemented, the results of interlaboratory testing, trial tests, proficiency samples, MDL 

studies, etc. 

 

5.  Discrepancies - Any differences between the request or tender and the capability of the 

laboratory to fulfill the proposed work is resolved before any testing begins. 

 

Modifications are allowed upon consent of the client. Each contract shall be acceptable to 

both the laboratory and the client. 

Problems encountered during any stage of reviewing the testing are addressed and resolved 

to the satisfaction of both the laboratory and the client. 

 

6.  Records - The laboratory maintains any records for the initial review of new work 

entering the laboratory, including any significant changes in the proposed work plan. 

 

Communication logs (telephone calls, on-site visits, meetings, e-mails, etc.) are used to 

record all pertinent discussions concerning the client’s requirements. Logs must include the 

date, time, brief details of the exchange, resolution of any complaints, and identification of 

the parties involved. 

 

Subcontracted work is fully described & documented in advance of receipt of the work from 

client. 
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Once work has been accepted, the Customer Service Manager is responsible for setting up 

the client in the LIMS system, setting up an account with the client, and monitoring the 

project to ensure that all of the client’s requirements are met. 

 

2.11 - PROCEDURES FOR AUDIT AND REVIEW 
The Laboratory Manager shall conduct audits annually. 

 

Internal performance audits are a means for the Quality Assurance Department to determine the 

applicability, effectiveness, and utilization of procedures by all sections. Designated personnel 

perform the performance audits. At the beginning of each new year, and on an on-going basis, a 

schedule of audits and surveillance is developed and updated by the Quality Assurance Section. 

Surveillance is performed on an unannounced basis with the sections so that objectively may be 

maintained. Findings from audits and surveillance are documented and corrective actions are 

implemented. Additional surveillance is scheduled to ensure that all deficiencies are corrected.  

 

An audit is performed using the ‘Bulk Laboratory Audit Form’ (Exhibit #8). The results of 

the audits are discussed with the QA/QC Officer and if necessary corrective actions are 

recommended. Corrective action shall be performed immediately. 

 

The Laboratory Manager, following the QA/QC performs review of all analytical data. The 

Laboratory Manager is responsible for checking the data integrity, correct petrographic 

description, usage of the appropriate methods, etc.  

  

 2.11.1 - Annual Review 
  The annual report to management includes the following information: 

 

1. SOP.  The report indicates any changes to existing SOPs or any new SOPs. 

 

2. Corrective action reports.  The report contains information about any 

corrective action reports that may have been written during the time 

period since the last QA report.  (See SOP QA-01000 General Quality 

Assurance Manual for the procedures for Corrective and Preventive 

Actions.) 

 

i. Audits.  The QA report includes the results of any audits performed 

during the time period since the last report. 

 

ii. Proficiency Testing (PT) samples.  The report includes the results 

of PT samples analyzed since the last report.  The PT report 

indicates the status of performance as it relates to NVLAP 

(laboratory needs to satisfactorily complete the most recent two out 

of three PT samples for any given accredited category). 

 

iii. Certifications.  Any changes or additions to the laboratory’s 

certifications are addressed in the reports. 

 

iv. The annual report is reviewed and signed by the President 

Laboratory Manager, and the Bulk & Air Asbestos Manager.  It 
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includes elements of HB 150, HB 150-3, and HB 150-13 checklists.  

A copy of this report is kept for 5 years. 

 

2.12 - CORRECTIVE ACTIONS 
In the cases where QC data fails to meet the required limits, or the overall QA of the project is 

suspect; the Laboratory Manager should be notified immediately. Corrective actions shall be 

determined based on the severity of the breakdown and the requirements of the customer or 

in-house field department. 

 

In general, major QC failures in asbestos mineral identification, precision and/or accuracy 

will require repeat measurements and/or sample preparation. A detected deficiency of the 

QA/QC plan will be dealt with on a project-by-project basis depending on the severity of 

the problem and/or the requirements of the customer or field department. Any QA/QC 

problem that has been detected by sources outside the daily operation of the laboratory 

should be cause for the Laboratory Manager to consider a general system analysis. In all 

cases the Laboratory Manager will make the final decision in the QA/QC failure. 

 

Deficiencies or nonconformities in analytical procedures, materials, components or 

methodology may lead to the release of incorrect analytical results to the customer. Once a 

deficiency or non-conformance has been identified, corrective actions must be implemented 

to insure proper data qualification and narration on the final client report and, when 

possible, prevent the deficiency being repeated. To document and track the non-

conformance, a Corrective Action Report (CAR) is issued through the LIMS system.  An 

example of a Corrective Action Report is at the end of this section. 

 

Standard Procedure for Defining, Implementing, and Closing a Corrective Action Report (CAR): 

Non-conformance: A non-conformance is defined as any situation that is either 

outside acceptable limits (data) or does not comply with the procedure/method in 

some way. The following situations are considered non-conformances and the 

completion of a CAR report is required.  (E.g. Contamination in the Blank) 

 

Procedure for the issuing, completing, and closing of an analytical or technical systems related 

CAR: 

When a non-conformance occurs, the employee performing the work or the initial data 

reviewer must complete a CAR in the LIMS system as indicated below.  When completing 

a CAR, include all accompanying data, information, etc in a "Data Package" along with the 

NCR and submit this to the Technical Director or Quality Assurance Manager for review.   

  

General Procedures and Responsibilities for Corrective Action Reports Involving 

Deficiencies: 
1. When the PLM Laboratory Quality Assurance Manager or Bulk Air & Asbestos 

Manager issues a corrective action report (CAR) for a non-conformance classified as 

a deficiency, the Laboratory Manager, Assistant Laboratory Manager, or Technical 

Director will be informed immediately. 

 

2. The QA Manager will track the completion of the corrective actions required to correct 

the deficiency. The assigned personnel are responsible for completing the corrective 

action within the specified time frame. 
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3. The chain of custody and the Sample Receipt Forms are used to document non-

conformance during log-in. 

 

4. If the non-conformance is determined to be a deficiency, full QA review and 

documented corrective action to prevent re-occurrence is required.  A root cause will 

be identified by the Quality Assurance Manager for deficiencies.  Root causes will 

be categorized as one of the following: personnel, (LIMS) database, Quality Control, 

procedure, or laboratory controls. 

a. Personnel:  Root causes attributed to personnel may require training or 

retraining to insure individuals understand their responsibilities in the process. 

 

b. Database: A Root cause from a database issue primarily refers to the Laboratory 

Information Management System (LIMS).  This type of nonconformance will 

require the database to be updated.  This may include method information (test 

codes), client information, project information, login entries, calculations, audit 

trail, and reports among others.  Database root cause will also include individual 

instrument databases and software (GCs, ICPs, AA, Lachat autoanalyzers, etc.) 

 

c. Quality Control: QC root causes result from incorrect QC acceptance ranges 

in logbooks, LIMS or are the result of trend changes.  These will be reviewed 

and updated as necessary. 

 

d. Procedure:  This root cause covers procedures, policies, checklists, standard 

operating procedures (SOPs) that will be reviewed for modifications. 

 

e. Laboratory Controls: Root causes from instrumentation, software and equipment 

will be investigated.  These may require maintenance, repair, or updates. 

 

Preventive Actions 
The Technical Director or QA Manager may determine that the nonconformance require a 

certain type of corrective active report called a preventive action report.  Internal audits, 

management reviews and input from laboratory personnel shall be used to identify potential 

sources of nonconformance and needed improvements or preventive actions.  If appropriate, 

a preventive action plan shall be developed, implemented and monitored that will reduce the 

likelihood of nonconformance.  Preventive action shall include the application of controls to 

ensure that actions taken are effective, and may involve the analysis of data, additional 

auditing, control charts and trends, proficiency test results, and client complaint letters. 

  

Method Suspension or Restriction: 
 In some cases, it may be necessary to suspend or restrict the use of a method that constitutes 

significant risk and or liability to AES.  Suspension or restriction procedures can be initiated by 

the Quality Assurance Manager, Technical Director, Laboratory Manager, or VP of Operations. 

 

Prior to suspension or restriction, confidentiality is respected, the problem and the required 

corrective action is stated in writing on the associated CAR and presented to the Laboratory 

Manager. 
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The Laboratory Manager, Technical Director, Quality Assurance Manager, and the affected 

supervisor are notified. 

 

The Laboratory Manager arranges for the appropriate operations people to speak with the 

Quality Assurance Manager or Technical Director the day of notification.  This meeting is held 

to confirm that there is a problem, and that suspension or restriction of the method is required. 

 

The suspension or restriction meeting will conclude with a discussion of the steps necessary 

to bring the method or test fully back on line if the method is suspended or restricted.  The 

Quality Assurance Manager will also specify any documentation necessary to verify that 

corrective action has occurred.  

 

After suspension or restriction, the laboratory will hold all reports to clients pending review.  

No faxing, mailing or distributing through electronic means may occur.  It is the 

responsibility of the Laboratory Manager to hold all reports.  Clients will not generally be 

notified at this time.  Analysis may proceed in some instances depending on the non-

conformance issue. 

 

Upon completion of the required corrective actions per the CAR, laboratory management will 

determine if the affected systems are back in control and reports can be released. If systems are 

still deemed out of control, further corrective actions are required. A team, with all principals 

involved can devise a start up plan to cover all steps from client notification through 

compliance of method and release of reports. 

 

If the PLM Laboratory Quality Assurance Manager or Bulk Air & Asbestos Manager 

recommends client notification regarding affects on past or current data quality, all 

associated information is forwarded to the Laboratory Manager and VP of Operations.  

These will review the data and determine appropriate actions.   

 

Client notifications are the responsibility of the Laboratory Manager and VP of Operations. 

 

The greatest overall priority of producing quality data is to reduce error rates of less than 

1% on qualitative analysis. This is defined in this section as Major Errors. AES endeavors 

to produce data to meet this goal by monitoring these errors on a regular basis. 

 

Errors will be classified as follows: 

MAJOR ERRORS: False positive or false negative if asbestos is >1%, incorrect 

identification of an asbestos mineral species, a percentage estimation error (including precision 

and accuracy measurements for testing rounds) > +/- 25% of the mean data for a specific QC 

sample (for samples between 5-10%, > +/- 10%; for those samples < 5%, > +/- 1%). 

MINOR ERRORS: False negative if asbestos percentage <1% or trace, percentage 

estimation error > +/- 15% of the mean data for a specific sample (> +/- 5% for samples 

between 5-10%), an incomplete lab bench sheet. Repeated omissions equal a major error for 

the sake of individual analyst QC summarization. 

Corrective actions for errors are as follows: 

MAJOR ERRORS - Immediate Action 

  1) Review all paperwork for numbering system or paperwork error. 
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2) Review sample, especially sample description, to insure that the 

sample analyzed matches the description in order to confirm the 

sample is the same material. 

 

3) Reanalyze the sample with at least 3 slide mounts. Submit to other 

laboratories if necessary. Other techniques such as enhanced sample 

preparation techniques or diffraction techniques may be required.  

 

  4) Check for equipment contamination and equipment alignment 

 

  5) For identification error of asbestos species the analyst should review the      

   appropriate literature as needed and review standard materials of similar  

   make-up. The Laboratory Manager may choose to initiate a testing  

   round so that the analyst can show proficiency.  This should be required  

   for any analyst that shows any tendency for this type of error. The  

   Laboratory Manager should be prepared to suspend the analyst from the  

   normal flow of sample analysis until proficiency is assured. 

 

6) If needed, issue a corrected report as a supplement to the original report, 

if already sent. 

 

 

MINOR ERRORS - 1 to 2 weeks after monthly summary 

1) Repeat steps 1 to 4 as deemed necessary 

 

2) Review procedures to ascertain if the error was based on a systematic 

bias. 

 

  3) Review lab bench sheet completion procedure and emphasize the  

   importance of accuracy regarding this responsibility. 

 

   4) In general consider having the analyst practice with archived samples  

    including non-friable materials (floor tiles etc.) until the overall accuracy  

    measurements fall within with guidelines.  Emphasis should be placed on  

    more difficult mineral identification such as tremolite/actinolite. Review  

    appropriate literature and methods as needed. If repeated errors occur,  

    retraining in estimation should be considered. 

 

In general, following the procedures and protocols set forth in this document can minimize 

the need for corrective actions. 

Other General Corrective Actions for PLM Analysis of Bulk Samples: 

  1) When original analysis and QC analysis (replicate) of asbestiform minerals  

 varies by 1% or more in samples containing less than or equal to 5% 

asbestos, the sample must be reanalyzed by a second analyst observing no 

less than 3 PLM mounts. Once a decision has been made as to the corrected 

percentage, amendments should be appropriately made if the ample results 

have not yet been sent to word processing. If found at a later date, a 

completed bench sheet will be added to the original job folder and attached 
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to the original bench sheet. In either case, this information will then be 

recorded in the QC logbook with appropriate notations made in the 

comments section to show that corrective actions have taken place. 

 

   2) When a client has questions regarding analytical results the sample  

    will be pulled from the archives and all numbering information will  

    be checked to insure that both the client and the laboratory correctly  

    performed labeling.  If the numbers appear to be correct the process  

    of reanalysis will take place as enumerated above. 

 

  •  If the results of the reanalysis match the original analysis results, the  

 client is informed and will be asked to submit a duplicate sample for 

analysis.  This will be necessary in the case of another laboratory receiving 

a split of the original sample. The requested duplicate sample is to insure 

that this laboratory received the same material as the other lab for the 

original analysis 

 

  •  If the reanalysis does not match the original analysis, double check  

 that all samples were analyzed in the proper numeric order. If in disorder, 

inform client and provide corrected results. If reanalysis shows that the 

error was on the part of AES, the error will be managed as described in 

above sections. A corrected report will be issued to the client. 

 
2.13 - COMPLAINTS FROM CLIENTS 

• Addressing complaints is a normal function of conducting business and a valuable 

tool to improve services to and relationships with clients.  The goal of AES is to 

provide expeditious resolution of complaints.  At AES, the supervisor and the 

management team handle complaints related to sample results.  Client Services 

resolves specific complaints concerning container orders, shipping, expected report 

dates, and results.  This information is documented in LIMS. 

 

• In the event that a complaint is related to the laboratory’s compliance with its own 

policies and procedures, the rules of an accrediting agency, or the validity of data, 

the PLM Laboratory Quality Assurance Manager and or Laboratory Manager 

initiate an internal audit of the areas involved. These personnel document the 

complaint, audit findings and recommendations. 

 

2.14 - RECORD KEEPING SYSTEM 
ANALYTICAL ENVIRONMENTAL SERVICES, INC. maintains all the original records 

in its archives. Records are saved as hardcopies as well as backup files on the tapes. 

 

The record keeping system was developed by AES in consideration of the following: 

1. Records have to be continuously maintained during the data entry process. 

2. Records must be kept in a database capable of providing QA/QC elements.  

Records shall be backed up monthly. 
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3. All final reports receive a secondary review.  The last person to review the final 

reports shall be the Laboratory Manager. 

 

All computer applications that affect the system (from log-in to final reports) shall be 

backed-up on a regular basis. Duplicate back-up tapes and/or disks should be maintained off 

site to protect against catastrophic data loss from computer systems. All software applications 

that could be altered to change client information or analysis results should have sufficient 

password protection to prevent tampering. Appropriate "hard-copy' print outs of data based 

information should be reviewed periodically to ensure that transcription errors are <1% of the 

workload. 

 

Document Control 

Regardless of which analytical procedures are used in the laboratory, the methodology shall 

consist of carefully documented Standard Operating Procedures  

 

(SOPs) and approved methods which may be periodically modified, updated or replaced 

entirely due to advances in technology or changes in regulatory protocols. Some clients 

may require pre-approval of method revisions before modifications are used to generate 

data. Documentation of analytical procedures for generating laboratory data shall be clear, 

concise, adequately referenced, and reflect the actual steps employed by the analyst. 

 

Procedures 

Methodologies employed in the laboratory are documented by the creation of an SOP. 

This document provides the analyst with the information necessary to perform the 

analysis. Every SOP is created in accordance with this QA document. It follows the 

intent of the method it is patterned after, but provides any additional information 

essential to the specific instrument instructions, specific quality concerns, etc. 

 

If an SOP is not available for a specific analysis, the analyst will follow EPA, Standard 

Methods, NIOSH, recognized industry standards, or other regulatory methodology as 

required. No deviations of any kind are allowed.  

 

All analytical procedures must provide documentation so that the complete process 

used to produce data can be reconstructed. 

 

All deviations from an approved analytical procedure are authorized and 

documented by the Technical Director.  

All changes to an approved procedure require, at a minimum, an Interim Change 

Notice. A complete revision and re-issuance of the SOP may be required. SOPs are 

reviewed at least annually. 

 

A list of all current SOPs including their review and revision status is maintained 

electronically on AES_server\L\Current SOP\SOP Masterlist. Current SOPs are 

maintained electronically in the AES_server\L\Current SOP Laboratory SOP\Current 

Revisions\.  These documents are also available from the AES Portal Server in the 

Technical Management folder. All controlled documents are in “Read Only” format and 

password protected.  The Vice-President of Operations, QA Manager, Technical Director 

and their appointees are the only laboratory employees with edit access to these folders. 

Page 26 of 439



Analytical Environmental Services, Inc. SOP No.: QA-01014 

3080 Presidential Drive Date Initiated: 06/92 

Atlanta, GA 30340-0370 Date Revised:  7/16/18 

 Revision No. 26 

 

 

2.15 - PROCEDURES FOR CONFIDENTIALITY AND PROPRIATORY RESULTS 
The samples and the data generated from them are considered to be the property of the client. 

 

NVLAP logo shall only be used on the final report.  The analyst’s signature on the final 

report constitutes acknowledgement of NVLAP accreditation. 

 

AES, Inc., will not intentionally divulge to any person (other than a client or person 

designated by a client in writing) any information regarding the services provided by AES 

or any information disclosed to AES by the client. Any information known to be potentially 

endangering to national security or any entity’s proprietary rights will NOT be released.  

 

Test results are reported according to client requirements.  If a client requests to have 

reports or information sent by fax, the client is notified in advance of the transmission, 

whenever possible, and all documents include a cover sheet with the following statement: 

 

NOTICE OF CONFIDENTIALITY 

The information contained in this facsimile message may be legally privileged and is 

confidential information intended only for the use of the individual or entity named above. If 

the reader of this message is not the intended recipient, you are hereby notified that any 

use, dissemination, distribution or copy of this facsimile message is strictly prohibited. If 

you have received this facsimile message in error, please contact us by telephone at (770) 

457-8177 and return the facsimile message to us at the address above via the US postal 

service. 

 

2.16 - RECORD RETENTION 
Analytical Environmental Services, Inc. shall retain all original observations, calculations 

and derived data, and test reports for a period of five years, unless otherwise instructed by 

the client.  [Note: Attachment 1 (40CFR763 page 120), shows record storage dates of 3 

years, which is not the laboratory policy.  The laboratory’s policy for record storage is 5 

years.  This attachment is included for reference.]  If a client requires a longer retention time 

AES will impose a storage charge.   

 

2.17 - SAMPLE RETENTION 

Analytical Environmental Services, Inc. shall retain samples for a period of three months.  

After this time the samples will be disposed of unless otherwise directed by the client. 

 

2.18 - NVLAP LOGO 

NVLAP logo shall only be used on the final report. The analysts' signature on the final 

report constitutes acknowledgement of NVLAP certification. 

 

1.  The term and logo shall not be used in a manner that brings NVLAP into disrepute or 

misrepresents a laboratory's scope of accreditation or accredited status. 

 

2.  When the term NVLAP is used to reference a laboratory's accredited status, it shall be 

accompanied by the NVLAP Lab Code. 
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3.  When the NVLAP logo is used to reference a laboratory's accredited status, it shall be 

accompanied by the NVLAP Lab Code in an approved caption.  The caption shall appear below 

and in close proximity to the logo.   

  

4.  The form of the NVLAP logo must conform to the following guidelines: 

• The logo shall stand by itself and shall not be combined with any other logo, 

symbol, or graphic. 

 

• The aspect ratio (height to width) shall be 1 to 2.25. 

 

• The logo and caption shall be of a size that allows the caption to be easily read.  

The size of the caption shall not exceed the size of the logo itself. 

 

• The logo shall appear in black, blue or other color approved by NVLAP, and may 

be filled or unfilled.  In the case of a filled logo, the same color shall be used for 

the outline and the fill. 

 

5.  The name of at least one Approved Signatory shall appear on a test or calibration report that 

displays the NVLAP logo or references NVLAP accreditation.   

 

6.  When the term and logo are used on test or calibration reports, such use shall be limited to 

reports in which some or all of the data are from tests or calibrations performed by the laboratory 

under its scope of accreditation. 

• A test or calibration report that contains both data covered by the accreditation 

and data not covered by the accreditation shall clearly identify the data that are 

not covered by the accreditation. 

• The report must prominently display the following statement at the beginning of 

the report:  "This report contains data that are not covered by the NVLAP 

accreditation." 

 

7.  When the term and logo are used on test or calibration reports that also include work done by    

      subcontracted laboratories, such use shall be limited to reports in which some or all of the data 

      are from tests or calibrations performed by the laboratory under its scope of accreditation. 

• A test or calibration report that contains both data covered by the accreditation and data 

provided by a subcontractor shall clearly identify the data that were provided by the 

subcontracted laboratory.   

 

• The report must prominently display the following statement at the beginning of the 

report:  "This report contains data that were produced under subcontract by  

 

Laboratory X."  If the subcontracted laboratory is accredited by NVLAP, then its Lab 

Code should also be stated.   

 

• If the subcontracted laboratory is accredited by a body other than NVLAP, then the name 

of the accreditation body and the laboratory's number will be stated.  If the subcontracted 

laboratory is not accredited, then this must be stated. 
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8.  Each test and calibration report bearing the term or logo shall include a statement that the 

report must not be used by the client to claim product certification, approval, or endorsement by 

NVLAP, NIST, or any agency of the federal government. 

 

9.  When used in a contract or proposal, the term and logo shall be accompanied by a description 

of the laboratory's scope of accreditation and current accreditation status. 

 

AES will notify its clients in its final reports if subcontracted work is performed. A 

statement will be included as follows if NVLAP accredited: 

"This report contains data which were produced by a subcontracted laboratory 

ACCREDITED (NVLAP LAB CODE) for the calibration or test methods performed" 

 

If not NVLAP- accredited: 

“This report contains data which were produced by a subcontracted laboratory NOT 

ACCREDITED for the calibration or test methods performed. 

 

AES will issue a separate report for any analysis subcontracted or performed that does not 

fall within the NVLAP accreditation.  (Lead, soil etc.) 

 

2.19 - Subcontracting Analyses 
If mineral identification or quantitation is beyond the training of the attending analysts and the 

Laboratory Manager, an experience opinion should be sought from another NVLAP accredited 

laboratory.  In the case of non-friable material, the EPA and many industry professionals are 

suggesting various diffraction techniques (gravimetry, TEM, XRD) as mineral identification 

options.  These options should be explored if asbestos mineral identification is in doubt.  A 

statement of uncertainty should be forwarded to the client if additional techniques are not 

employed for any reason. If analysis is subcontracted AES will keep in its files, evidence of 

laboratory competence.  This will include a copy of the hired laboratories NVLAP certificate 

and statement of qualifications.  AES will place in its files evidence that it has investigated the 

qualifications, competence and compliance of all laboratories that receive subcontracted work. 

 

All subcontract laboratories are required to supply the Quality Assurance Manager, upon 

written request, with adequate proof of accreditation in applicable state, NVLAP, or other 

programs, depending upon the client and origination of the samples. Documents shall be 

requested from all subcontract laboratories. The requested documents will include, but may 

not be limited to, a current Quality Assurance Manual, the scope of approved testing, proof 

of insurance, and NVLAP and/or applicable state accrediting authority certificates. 

  
 The client must be contacted in writing of the intent to subtract any portion of the testing to 

another party.  

 

 When samples are received which have testing requirements that cannot be performed in-

house, the samples must be sub-contracted to another laboratory. The subcontract laboratory’s 

scope will be checked to make sure it possess the proper accreditation for the requested test. 

The results from the subcontracted laboratory must be reported utilizing a copy of the original 

report received from the subcontract laboratory.  By approving the subcontractor, the client 

has made the selection therefore assumes responsibility. 
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The following is a list of laboratories which may be utilized for the subcontracting of AES 

samples:   

  Material Analytical Services (MAS)          770-866-3200 

   3945 Lakefield Ct 

   Suwanee, GA 30024 

                           

 The results from the subcontracted laboratory must be reported utilizing a copy of the 

original report received from the subcontract laboratory. 

 

2.20 - Purchasing Services and Supplies 

Procurement Document Control 

Vendors of analytical material supplied to AES Inc. are regarded as a resource to and an 

extension of the laboratory organization. The standards for quality identified in this document 

shall be applicable to vendors. 

 

The purpose of the procurement control document is to assure the quality and traceability of 

procured items (equipment, materials, or services) in instances in which the specifications 

could affect the quality of the services provided by AES, Inc. This includes such quality 

related items as the calibration of instruments by outside laboratories, purchase of standards, 

subcontracted services, and materials requiring testing before use. 

 

Control of purchased materials, equipment, and services is a system designed to insure that 

these products and services conform to the procurement requirements. This system includes 

provisions for vendor evaluation and selection, objective evidence of quality furnished by the 

vendor, inspection of the vendor’s or sub-vendor’s facilities, and examination of products or 

services upon delivery. Prior to the use of such products and services, documented evidence of 

conformation to the procurement requirements must be provided. This evidence is maintained 

in the Laboratory Information Management System (LIMS). 

 

It is the responsibility of the Accounting Department to insure the development and 

implementation of procedures to control purchased products and services. It is the 

responsibility of the purchasing agent to specify quality objectives for procured items and 

services. Purchased materials that fail to meet established criteria are documented by Non-

conformance reports issued by the purchaser. 

 

Procedures and Responsibilities 

1. It is the responsibility of the purchasing agent to provide assurance, when required, 

that all applicable regulatory requirements, industry codes, and standards appear 

with the purchase documentation for the affected services and products. 

2. The Purchasing Department retains Purchase Orders for control purposes. 

3. Purchased items which do not meet the minimum standards set forth by the 

purchasing agent are processed according to procedures set forth in Section 2.12, 

“Corrective Action.” 

4. The appropriate manager or supervisor and QA Manager review purchase orders to 

insure that quality related services or products meet the criteria of the laboratory’s 

accreditations. 
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2.21 - Facility / Environmental Conditions  

The facility must be suitable for the proper receipt and storage of the number and type of 

samples proposed to be accepted. 

 

Stipulated methods, sample preparations, final reports, data packages, and deliverables are 

reviewed to determine the availability of suitable instrumentation and personnel. 

 

The Laboratory Manager is primarily responsible for determining the capacity of the facility 

and its resources to handle new work, although other senior members of management may 

be called upon to provide expertise and input as needed. 

 

The laboratory controls and records environmental conditions as required by methods and 

procedures or where they influence the quality of results.  Due attention shall be paid to dust, 

electromagnetic disturbances, humidity, electrical supply, temperature, and sound and 

vibration levels.  Tests shall be stopped when environmental conditions jeopardize these 

results. 

 

There shall be separation between areas in which there are incompatible activities.  

Measures shall be taken to prevent cross contamination. 

 

There shall be good housekeeping in the laboratory. 
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Exhibit #1 

Chain of Custody (COC) 
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Work Order: ______________

Page ___ of ___

  Client Name:     Phone:  (              )

  Address:     Email:               

  City, State, Zip:     Project Name:

  Contact:     Project Number:

  Sampler's Name:     Sampling Date:

  Report To:     Invoice To: 

Analysis 

Requested

Turnaround 

Time (TAT)

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

Date/Time:

Date/Time:

Date/Time:

Date/Time:

Submission of samples to the laboratory constitutes acceptance of AES's Terms & Conditions. Samples received after 3PM or on Saturday are considered as received the following business 

day. If no TAT is marked on COC, AES will proceed with standard TAT.

ANALYTICAL ENVIRONMENTAL SERVICES, INC.
3080 Presidential Drive  Atlanta, GA 30340-3704

Phone: (770) 457-8177 / Toll-Free: (800) 972-4889 / Fax: (770) 457-8188

CHAIN OF CUSTODY

BULK ASBESTOS ANALYSIS

Sample ID CommentsSample Location/Description

Relinquished by:

Received by:

Relinquished by:

Received by:

FOR LAB USE ONLY

Lab Recipient:  _____________________        Date/Time:  _____________________        Method of Shipment:  _____________________
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Exhibit #2 

‘COC Record’ / Sample Receipt Checklist 
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Company Name: Turnaround: 

Project Name: Project Number: 

AES Project ID: Date In: Due Date: 

Total Samples: Range: Total Analyzed: 

          PLM                       TEM                       PCM                       Gravimetry                       Point Count

Received By: Time: AM         PM

Logged In By: Time: AM         PM

Reported By: To: Date: Time:  AM         PM 

Reported via:     

Reported By: To: Date: Time:  AM         PM 

Reported via:     

Comments: 

Analyzed by:

QC'd by:

Typed by:

Login Reviewed by: 

Report Reviewer: 

Invoice Entered Into Peachtree: 

Report Mailed:

Scanned: 

Payment Procedure: 

Date Paid: Amount: PO#: 

Other Workorders paid with this transaction:       Yes          No If so, total credit card transaction amount: 

Paperless?:     Yes     No

Samples delivered Ground UPS FedEx Std. FedEx Priority Overnight FedEx 2-Day

   CHAIN OF CUSTODY RECORD

Atlanta, GA 30340

3080 Presidential Dr.

Analytical Environmental Services, Inc.

Shipping Information 

to lab via: courier client other

Time in: AM     PM

Credit Hold:     Yes     No

   telephone                            fax                            e-mail

Initials Date Comments

Requested Analysis: 

   telephone                            fax                            e-mail

Sample Information 

Payment Information 

Notes

Form of Payment:       cash           check           online           CC

OK to release:     Yes     NoOK to start:     Yes     No

    take file to:   A/R     PM               call for payment               run CC on file               call for CC approval          online payment

COCR_rev_5/2017
Page 35 of 439



Analytical Environmental Services, Inc. SOP No.: QA-01014 

3080 Presidential Drive Date Initiated: 06/92 

Atlanta, GA 30340-0370 Date Revised:  7/16/18 

 Revision No. 26 

 

Exhibit #3 

Preliminary Bulk Asbestos Report 
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Wavy  Kinky  Flexible  
Straight  Sickle  Ribbon

Type Biref MorphologyExtinction AngleElongPleoColor

Analyst

Refractive Index

λγ λα

λγ λα

λγ λα

UNDULOSE

UNDULOSE

UNDULOSE

1

2 Description:

2
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+
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CHRYS
Asbestos Fibers

AMOS CROC ANTH TREM ACTIN VERM BIOT MICA PERLITE AGGR STYR

SYNTH MWOOL FIBGL CELL A HAIR ANTIG AL BIT RESIL GLUE BIND
Non-Asbestos Fibers

Non-Fibrous

Others

CHRYS
Asbestos Fibers

AMOS CROC ANTH TREM ACTIN VERM BIOT MICA PERLITE AGGR STYR

SYNTH MWOOL FIBGL CELL A HAIR ANTIG AL BIT RESIL GLUE BIND
Non-Asbestos Fibers

Non-Fibrous

Others

3 Description:

CHRYS
Asbestos Fibers

AMOS CROC ANTH TREM ACTIN VERM BIOT MICA PERLITE AGGR STYR

SYNTH MWOOL FIBGL CELL A HAIR ANTIG AL BIT RESIL GLUE BIND
Non-Asbestos Fibers

Non-Fibrous

Others

4 Description:

CHRYS
Asbestos Fibers

AMOS CROC ANTH TREM ACTIN VERM BIOT MICA PERLITE AGGR STYR

SYNTH MWOOL FIBGL CELL A HAIR ANTIG AL BIT RESIL GLUE BIND
Non-Asbestos Fibers

Non-Fibrous

Others

Company Name:
SampleID:PLMID:
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Exhibit #4 

Contamination Control Testing Sheet 

       

       

       

       

      
Blanks on Laboratory 
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Analyst Date Glass Slides Cover Slips Refractive Index Oils 
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Instrument Comments 

              

              

              

              

              

              

              

              

              

              

              

              

              

              

              

              

              

              

              

              

              

              

              

              

              

              

              

 

 

 

 

Page 40 of 439



Analytical Environmental Services, Inc. SOP No.: QA-01014 

3080 Presidential Drive Date Initiated: 06/92 

Atlanta, GA 30340-0370 Date Revised:  7/16/18 

 Revision No. 26 

 

Exhibit #5 

Microscope Alignment Sheet 

          

          

Operator Date Orientation 

of Polarizer 

& Analyzer 

Orientation 

of Center 

Ocular 

Crosshairs 

Centerized 

Objectives 

Centerized 

Condenser & 

Diaphram 

Refractive Index Comments 

1.55 1.62 1.68 
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                                                                               Exhibit #6 

                                                                   Blind Recounts Form 

      

      

Analyst Date AES ID # First Counting Second Counting 

Relative Error 
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Exhibit #7 

Monthly Precision Summary 

 

PLM QUALITY ASSURANCE PROGRAM 
                 SUMMARY OF MONTHLY PRECISION 

 

Date: _______________________20 _______________ 
 

 

Microanalyst: _______________________________ 

 

 

PLM SAMPLES 

 

 

AMOUNTS 

 

1.  Total Analysis 

 

 

 

2.  Duplicate   /   Replicate 

 

 

 

3.  % QA= 2 / 1 

 

 

 

 

 

4.  Accepted Analysis 

 

 

 

 

5.  Rejected Analysis 

 

 

Minor Errors 

 

 

 

# Misclassify 

 

# of false –positives 

 

 

 

 

# of false – negatives 

 

6. Precision 

100%-(5/1 * 100) 

  

 

7. Overall Precision 

 

  

 

 

Corrective action for Deficiencies___________________________________________________________ 

______________________________________________________________________________________ 

______________________________________________________________________________________ 

 

 

Lab Manager: _________________________    Date:________________________ 

 

QA Officer: _________________________     Date:________________________ 
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Exhibit #8 

NIST HB 150 / Bulk Laboratory (PLM) Audit Checklists 
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NIST HANDBOOK 150 CHECKLIST 

Instructions to the Assessor:  This checklist addresses the general accreditation criteria 
prescribed in NIST Handbook 150, NVLAP Procedures and General Requirements (2006 
edition). The checklist items are numbered to correspond to the requirements found in Clauses 
4 and 5, and Annexes A and B of the handbook.  Items marked with  indicate a change in 
requirements from the 2001 edition of NIST Handbook 150. 

Place an “X” beside each checklist item that represents a nonconformity.  Place a “C” beside 
each item on which you are commenting for other reasons.  Record the item number and written 
nonconformity explanation and/or comment on the comment sheet(s) at the end of the checklist.  
Write “OK” beside all other items you observed or verified as compliant at the laboratory. 

4 Management requirements for accreditation 

4.1 Organization

____ 4.1.1 The laboratory or the organization of which it is part shall be an entity that can 
be held legally responsible. 

Legal name of laboratory ownership: ________________________________ 

____ 4.1.2 It is the responsibility of the laboratory to carry out its testing and calibration 
activities in such a way as to meet the requirements of this handbook and to 
satisfy the needs of the customer, the regulatory authorities or organizations 
providing recognition. 

____ 4.1.3 The management system shall cover work carried out in the laboratory’s 
permanent facilities, at sites away from its permanent facilities, or in 
associated temporary or mobile facilities. 

____ 4.1.4 If the laboratory is part of an organization performing activities other than 
testing and/or calibration, the responsibilities of key personnel in the 
organization that have an involvement or influence on the testing and/or 
calibration activities of the laboratory shall be defined in order to identify 
potential conflicts of interest. 

NOTE 1 Where a laboratory is part of a larger organization, the organizational arrangements 
should be such that departments having conflicting interests, such as production, commercial 
marketing or financing do not adversely influence the laboratory’s compliance with the 
requirements of this handbook. 

NOTE 2 If the laboratory wishes to be recognized as a third-party laboratory, it should be 
able to demonstrate that it is impartial and that it and its personnel are free from any undue 
commercial, financial and other pressures which might influence their technical judgment. The 
third-party testing or calibration laboratory should not engage in any activities that may 
endanger the trust in its independence of judgment and integrity in relation to its testing or 
calibration activities.  
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4.1.5 The laboratory shall: 

____ a) have managerial and technical personnel who, irrespective of other 
responsibilities, have the authority and resources needed to carry out their 
duties, including the implementation, maintenance and improvement of the 
management system, and to identify the occurrence of departures from the 
management system or from the procedures for performing tests and/or 
calibrations, and to initiate actions to prevent or minimize such departures 
(see also 5.2); 

____ b) have arrangements to ensure that its management and personnel are free 
from any undue internal and external commercial, financial and other 
pressures and influences that may adversely affect the quality of their work; 

____ c) have policies and procedures to ensure the protection of its customers’ 
confidential information and proprietary rights, including procedures for 
protecting the electronic storage and transmission of results; 

____ d) have policies and procedures to avoid involvement in any activities that 
would diminish confidence in its competence, impartiality, judgement or 
operational integrity; 

____ e) define the organization and management structure of the laboratory, its place 
in any parent organization, and the relationships between quality 
management, technical operations and support services; 

____ f) specify the responsibility, authority and interrelationships of all personnel who 
manage, perform or verify work affecting the quality of the tests and/or 
calibrations; 

____ g) provide adequate supervision of testing and calibration staff, including 
trainees, by persons familiar with methods and procedures, purpose of each 
test and/or calibration, and with the assessment of the test or calibration 
results;

____ h) have technical management which has overall responsibility for the technical 
operations and the provision of the resources needed to ensure the required 
quality of laboratory operations; 

Name of person: _______________________________________________ 
Area of responsibility: ___________________________________________ 

Repeat as necessary: ___________________________________________ 

____ i) appoint a member of staff as quality manager (however named) who, 
irrespective of other duties and responsibilities, shall have defined 
responsibility and authority for ensuring that the management system related 
to quality is implemented and followed at all times; the quality manager shall 
have direct access to the highest level of management at which decisions 
are made on laboratory policy or resources; 

Name of person: _______________________________________________ 
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____ j) appoint deputies for key managerial personnel (see Note). 

Name(s):  ____________________________________________________ 
Name(s):  ____________________________________________________ 
Name(s):  ____________________________________________________ 

___ k) ensure that its personnel are aware of the relevance and importance of their 
activities and how they contribute to the achievement of the objectives of the 
management system. 

NOTE Individuals may have more than one function and it may be impractical to appoint 
deputies for every function. 

___ 4.1.6 Top management shall ensure that the appropriate communication 
processes are established within the laboratory and that communication 
takes place regarding the effectiveness of the management system. 

4.2 Management system 

4.2.1

____ a) The laboratory shall establish, implement and maintain a management 
system appropriate to the scope of its activities.  

____ b) The laboratory shall document its policies, systems, programs, procedures 
and instructions to the extent necessary to assure the quality of the test 
and/or calibration results.  

____ c) The system’s documentation shall be communicated to, understood by, 
available to, and implemented by the appropriate personnel. 

____ 4.2.2 The laboratory’s management system policies related to quality, including a 
quality policy statement, shall be defined in a quality manual (however 
named). The overall objectives shall be established, and shall be reviewed 
during management review. 

Date of most recent quality manual: ________________________________ 

The quality policy statement shall be issued under the authority of top 
management. It shall include at least the following: 

____ a) the laboratory management’s commitment to good professional practice and 
to the quality of its testing and calibration in servicing its customers; 

____ b) the management’s statement of the laboratory’s standard of service; 

____  c) the purpose of the management system related to quality; 

____ d) a requirement that all personnel concerned with testing and calibration 
activities within the laboratory familiarize themselves with the quality 
documentation and implement the policies and procedures in their work; and  
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___ e) the laboratory management’s commitment to comply with this handbook and 
to continually improve the effectiveness of the management system. 

NOTE The quality policy statement should be concise and may include the requirement that 
tests and/or calibrations shall always be carried out in accordance with stated methods and 
customers’ requirements. When the test and/or calibration laboratory is part of a larger 
organization, some quality policy elements may be in other documents. 

___ 4.2.3 Top management shall provide evidence of commitment to the development 
and implementation of the management system and to continually improve 
its effectiveness. 

___ 4.2.4 Top management shall communicate to the organization the importance of 
meeting customer requirements as well as statutory and regulatory 
requirements.

4.2.5

____ a) The quality manual shall include or make reference to the supporting 
procedures including technical procedures.  

____ b) It shall outline the structure of the documentation used in the management 
system. 

____ 4.2.6 The roles and responsibilities of technical management and the quality 
manager, including their responsibility for ensuring compliance with this 
handbook, shall be defined in the quality manual. 

___ 4.2.7 Top management shall ensure that the integrity of the management system 
is maintained when changes to the management system are planned and 
implemented. 

4.3 Document control 

4.3.1 General 

____ The laboratory shall establish and maintain procedures to control all documents that 
form part of its management system (internally generated or from external sources), 
such as regulations, standards, other normative documents, test and/or calibration 
methods, as well as drawings, software, specifications, instructions and manuals. 

NOTE 1 In this context “document” could be policy statements, procedures, specifications, 
calibration tables, charts, text books, posters, notices, memoranda, software, drawings, plans, 
etc. These may be on various media, whether hard copy or electronic, and they may be digital, 
analog, photographic or written. 

NOTE 2 The control of data related to testing and calibration is covered in 5.4.7. The control 
of records is covered in 4.13.
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4.3.2 Document approval and issue 

4.3.2.1

____ a) All documents issued to personnel in the laboratory as part of the 
management system shall be reviewed and approved for use by authorized 
personnel prior to issue.  

____ b) A master list or an equivalent document control procedure identifying the 
current revision status and distribution of documents in the management 
system shall be established and be readily available to preclude the use of 
invalid and/or obsolete documents. 

4.3.2.2 The procedure(s) adopted shall ensure that: 

____ a) authorized editions of appropriate documents are available at all locations 
where operations essential to the effective functioning of the laboratory are 
performed;

____ b) documents are periodically reviewed and, where necessary, revised to 
ensure continuing suitability and compliance with applicable requirements; 

____ c) invalid or obsolete documents are promptly removed from all points of issue 
or use, or otherwise assured against unintended use; 

____ d) obsolete documents retained for either legal or knowledge preservation 
purposes are suitably marked. 

4.3.2.3 Management system documents generated by the laboratory shall be 
uniquely identified. Such identification shall include: 

____ a) the date of issue and/or revision identification,  

____ b) page numbering,

____ c) the total number of pages or a mark to signify the end of the document, and 

____ d) the issuing authority(ies). 

4.3.3 Document changes 

____ 4.3.3.1 Changes to documents shall be reviewed and approved by the same function 
that performed the original review unless specifically designated otherwise. 
The designated personnel shall have access to pertinent background 
information upon which to base their review and approval. 

____ 4.3.3.2 Where practicable, the altered or new text shall be identified in the document 
or the appropriate attachments. 
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4.3.3.3

____ a) If the laboratory’s document control system allows for the amendment of 
documents by hand pending the reissue of the documents, the procedures 
and authorities for such amendments shall be defined.   

____ b) Amendments shall be clearly marked, initialed and dated. A revised 
document shall be formally reissued as soon as practicable. 

____ 4.3.3.4 Procedures shall be established to describe how changes in documents 
maintained in computerized systems are made and controlled. 

4.4 Review of requests, tenders and contracts 

____ 4.4.1 The laboratory shall establish and maintain procedures for the review of 
requests, tenders and contracts.  The policies and procedures for these 
reviews leading to a contract for testing and/or calibration shall ensure that: 

____ a) the requirements, including the methods to be used, are adequately defined, 
documented and understood (see 5.4.2); 

____ b) the laboratory has the capability and resources to meet the requirements; 

____ c) the appropriate test and/or calibration method is selected and is capable of 
meeting the customers’ requirements (see 5.4.2). 

____ d) Any differences between the request or tender and the contract shall be 
resolved before any work commences. Each contract shall be acceptable 
both to the laboratory and the customer. 

NOTE 1 The request, tender and contract review should be conducted in a practical and 
efficient manner, and the effect of financial, legal and time schedule aspects should be taken 
into account. For internal customers, reviews of requests, tenders and contracts can be 
performed in a simplified way. 

NOTE 2 The review of capability should establish that the laboratory possesses the 
necessary physical, personnel and information resources, and that the laboratory’s personnel 
have the skills and expertise necessary for the performance of the tests and/or calibrations in 
question. The review may also encompass results of earlier participation in interlaboratory 
comparisons or proficiency testing and/or the running of trial test or calibration programs using 
samples or items of known value in order to determine uncertainties  of measurement, limits of 
detection, confidence limits, etc. 

NOTE 3 A contract may be any written or oral agreement to provide a customer with testing 
and/or calibration services. 

____ 4.4.2 Records of reviews, including any significant changes, shall be maintained. 
Records shall also be maintained of pertinent discussions with a customer 
relating to the customer’s requirements or the results of the work during the 
period of execution of the contract. 
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NOTE For review of routine and other simple tasks, the date and the identification (e.g., the 
initials) of the person in the laboratory responsible for carrying out the contracted work are 
considered adequate. For repetitive routine tasks, the review need be made only at the initial 
enquiry stage or on granting of the contract for ongoing routine work performed under a 
general agreement with the customer, provided that the customer’s requirements remain 
unchanged. For new, complex or advanced testing and/or calibration tasks, a more 
comprehensive record should be maintained. 

____ 4.4.3 The review shall also cover any work that is subcontracted by the laboratory. 

____ 4.4.4 The customer shall be informed of any deviation from the contract. 

____ 4.4.5 If a contract needs to be amended after work has commenced, the same 
contract review process shall be repeated and any amendments shall be 
communicated to all affected personnel. 

4.5 Subcontracting of tests and calibrations 

____ 4.5.1 When a laboratory subcontracts work whether because of unforeseen 
reasons (e.g., workload, need for further expertise or temporary incapacity) 
or on a continuing basis (e.g., through permanent subcontracting, agency or 
franchising arrangements), this work shall be placed with a competent 
subcontractor. A competent subcontractor is one that, for example, complies 
with this handbook for the work in question.  

____ 4.5.2 The laboratory shall advise the customer of the arrangement in writing and, 
when appropriate, gain the approval of the customer, preferably in writing. 

____ 4.5.3 The laboratory is responsible to the customer for the subcontractor’s work, 
except in the case where the customer or a regulatory authority specifies 
which subcontractor is to be used. 

____ 4.5.4 The laboratory shall maintain a register of all subcontractors that it uses for 
tests and/or calibrations and a record of the evidence of compliance with this 
handbook for the work in question. 

4.6 Purchasing services and supplies 

____ 4.6.1 The laboratory shall have a policy and procedure(s) for the selection and 
purchasing of services and supplies it uses that affect the quality of the tests 
and/or calibrations. Procedures shall exist for the purchase, reception and 
storage of reagents and laboratory consumable materials relevant for the 
tests and calibrations. 

4.6.2

____ a) The laboratory shall ensure that purchased supplies and reagents and 
consumable materials that affect the quality of tests and/or calibrations are 
not used until they have been inspected or otherwise verified as complying 
with standard specifications or requirements defined in the methods for the 
tests and/or calibrations concerned.  These services and supplies used shall 
comply with specified requirements. 
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____ b) Records of actions taken to check compliance shall be maintained. 

____ 4.6.3 Purchasing documents for items affecting the quality of laboratory output 
shall contain data describing the services and supplies ordered. These 
purchasing documents shall be reviewed and approved for technical content 
prior to release. 

NOTE The description may include type, class, grade, precise identification, specifications, 
drawings, inspection instructions, other technical data including approval of test results, the 
quality required and the management system standard under which they were made. 

4.6.4

____ a) The laboratory shall evaluate suppliers of critical consumables, supplies and 
services which affect the quality of testing and calibration, and  

____ b) shall maintain records of these evaluations and list those approved. 

4.7 Service to the customer 

____ 4.7.1 The laboratory shall be willing to cooperate with customers or their 
representatives in clarifying the customer’s request and in monitoring the 
laboratory’s performance in relation to the work performed, provided that the 
laboratory ensures confidentiality to other customers. 

NOTE 1 Such cooperation may include: 

a) providing the customer or the customer’s representative reasonable access to 
relevant areas of the laboratory for the witnessing of tests and/or calibrations 
performed for the customer; 

b) preparation, packaging, and dispatch of test and/or calibration items needed by the 
customer for verification purposes. 

NOTE 2 Customers value the maintenance of good communication, advice and guidance in 
technical matters, and opinions and interpretations based on results. Communication with the 
customer, especially in large assignments, should be maintained throughout the work. The 
laboratory should inform the customer of any delays or major deviations in the performance of 
the tests and/or calibrations. 

___ 4.7.2 The laboratory shall seek feedback, both positive and negative, from its 
customers. The feedback shall be used and analyzed to improve the 
management system, testing and calibration activities and customer service. 

NOTE Examples of the types of feedback include customer satisfaction surveys and review 
of test or calibration reports with customers. 
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4.8 Complaints

____ 4.8.1 The laboratory shall have a policy and procedure for the resolution of 
complaints received from customers or other parties.  

____ 4.8.2 Records shall be maintained of all complaints and of the investigations and 
corrective actions taken by the laboratory (see also 4.11). 

4.9 Control of nonconforming testing and/or calibration work 

____ 4.9.1 The laboratory shall have a policy and procedures that shall be implemented 
when any aspect of its testing and/or calibration work, or the results of this 
work, do not conform to its own procedures or the agreed requirements of 
the customer. The policy and procedures shall ensure that: 

____ a) the responsibilities and authorities for the management of nonconforming 
work are designated and actions (including halting of work and withholding of 
test reports and calibration certificates, as necessary) are defined and taken 
when nonconforming work is identified; 

____ b) an evaluation of the significance of the nonconforming work is made; 

____ c) correction is taken immediately, together with any decision about the 
acceptability of the nonconforming work; 

____ d) where necessary, the customer is notified and work is recalled; 

____ e) the responsibility for authorizing the resumption of work is defined. 

NOTE Identification of nonconforming work or problems with the management system or 
with testing and/or calibration activities can occur at various places within the management 
system and technical operations. Examples are customer complaints, quality control, 
instrument calibration, checking of consumable materials, staff observations or supervision, 
test report and calibration certificate checking, management reviews and internal or external 
audits.

____ 4.9.2 Where the evaluation indicates that the nonconforming work could recur or 
that there is doubt about the compliance of the laboratory’s operations with 
its own policies and procedures, the corrective action procedures given in 
4.11 shall be promptly followed. 

4.10 Improvement

___ The laboratory shall continually improve the effectiveness of its management system 
through the use of the quality policy, quality objectives, audit results, analysis of data, 
corrective and preventive actions and management review. 
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4.11 Corrective action 

4.11.1 General 

____ The laboratory shall establish a policy and a procedure and shall designate 
appropriate authorities for implementing corrective action when nonconforming work 
or departures from the policies and procedures in the management system or 
technical operations have been identified. 

NOTE A problem with the management system or with the technical operations of the 
laboratory may be identified through a variety of activities, such as control of nonconforming 
work, internal or external audits, management reviews, feedback from customers and from 
staff observations. 

4.11.2 Cause analysis 

____ The procedure for corrective action shall start with an investigation to determine the 
root cause(s) of the problem. 

NOTE Cause analysis is the key and sometimes the most difficult part in the corrective 
action procedure. Often the root cause is not obvious and thus a careful analysis of all potential 
causes of the problem is required. Potential causes could include customer requirements, the 
samples, sample specifications, methods and procedures, staff skills and training, 
consumables, or equipment and its calibration. 

4.11.3 Selection and implementation of corrective actions 

____ a) Where corrective action is needed, the laboratory shall identify potential corrective 
actions. It shall select and implement the action(s) most likely to eliminate the 
problem and to prevent recurrence. 

____ b) Corrective actions shall be to a degree appropriate to the magnitude and the risk 
of the problem. 

____ c) The laboratory shall document and implement any required changes resulting 
from corrective action investigations.  

4.11.4 Monitoring of corrective actions 

____ The laboratory shall monitor the results to ensure that the corrective actions taken 
have been effective. 

4.11.5 Additional audits 

____ Where the identification of nonconformities or departures casts doubts on the 
laboratory’s compliance with its own policies and procedures, or on its compliance 
with this handbook, the laboratory shall ensure that the appropriate areas of activity 
are audited in accordance with 4.14 as soon as possible. 

NOTE Such additional audits often follow the implementation of the corrective actions to 
confirm their effectiveness. An additional audit should be necessary only when a serious issue 
or risk to the business is identified. 
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4.12 Preventive action 

4.12.1

____ a) Needed improvements and potential sources of nonconformities, either 
technical or concerning the management system, shall be identified.  

___ b) When improvement opportunities are identified or if preventive action is 
required, action plans shall be developed, implemented and monitored to 
reduce the likelihood of the occurrence of such nonconformities and to take 
advantage of the opportunities for improvement. 

____ 4.12.2 Procedures for preventive actions shall include the initiation of such actions 
and application of controls to ensure that they are effective. 

NOTE 1 Preventive action is a proactive process to identify opportunities for improvement 
rather than a reaction to the identification of problems or complaints. 

NOTE 2 Apart from the review of the operational procedures, the preventive action might 
involve analysis of data, including trend and risk analyses and proficiency-testing results. 

4.13 Control of records 

4.13.1 General 

____ 4.13.1.1 The laboratory shall establish and maintain procedures for identification, 
collection, indexing, access, filing, storage, maintenance and disposal of 
quality and technical records. Quality records shall include reports from 
internal audits and management reviews as well as records of corrective 
and preventive actions. 

4.13.1.2

____ a) All records shall be legible and shall be stored and retained in such a way that 
they are readily retrievable in facilities that provide a suitable environment to 
prevent damage or deterioration and to prevent loss.  

____ b) Retention times of records shall be established. 

NOTE Records may be in any media, such as hard copy or electronic media. 

____ 4.13.1.3 All records shall be held secure and in confidence. 

____ 4.13.1.4 The laboratory shall have procedures to protect and back up records stored 
electronically and to prevent unauthorized access to or amendment of 
these records. 

Page 55 of 439



NVLAP LAB CODE: 

NIST HANDBOOK 150 CHECKLIST (REV. 2006-03-08) PAGE 12 OF 42 

4.13.2 Technical records 

4.13.2.1

____ a) The laboratory shall retain records of original observations, derived data and 
sufficient information to establish an audit trail, calibration records, staff records 
and a copy of each test report or calibration certificate issued, for a defined 
period.

____ b) The records for each test or calibration shall contain sufficient information to 
facilitate, if possible, identification of factors affecting the uncertainty and to 
enable the test or calibration to be repeated under conditions as close as 
possible to the original.  

____ c) The records shall include the identity of personnel responsible for the 
sampling, performance of each test and/or calibration and checking of results. 

NOTE 1 In certain fields it may be impossible or impracticable to retain records of all original 
observations.  

NOTE 2 Technical records are accumulations of data (see 5.4.7) and information which 
result from carrying out tests and/or calibrations and which indicate whether specified quality or 
process parameters are achieved. They may include forms, contracts, work sheets, work 
books, check sheets, work notes, control graphs, external and internal test reports and 
calibration certificates, customers’ notes, papers and feedback. 

____ 4.13.2.2 Observations, data and calculations shall be recorded at the time they are 
made and shall be identifiable to the specific task. 

4.13.2.3

____ a) When mistakes occur in records, each mistake shall be crossed out, not 
erased, made illegible or deleted, and the correct value entered alongside. All 
such alterations to records shall be signed or initialed by the person making 
the correction.  

____ b) In the case of records stored electronically, equivalent measures shall be taken 
to avoid loss or change of original data. 

4.14 Internal audits 

4.14.1

____ a) The laboratory shall periodically, and in accordance with a predetermined 
schedule and procedure, conduct internal audits of its activities to verify that 
its operations continue to comply with the requirements of the management 
system and this handbook. The internal audit program shall address all 
elements of the management system, including the testing and/or calibration 
activities. It is the responsibility of the quality manager to plan and organize 
audits as required by the schedule and requested by management. 

Dates of most recent internal audit: _______________________________ 

Note to assessor:  Attach a copy of the full internal audit schedule.
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____ b) Such audits shall be carried out by trained and qualified personnel who are, 
wherever resources permit, independent of the activity to be audited. 

NOTE The cycle for internal auditing should normally be completed in one year. 

____ 4.14.2 When audit findings cast doubt on the effectiveness of the operations or on 
the correctness or validity of the laboratory’s test or calibration results, the 
laboratory shall take timely corrective action, and shall notify customers in 
writing if investigations show that the laboratory results may have been 
affected.

____ 4.14.3 The area of activity audited, the audit findings and corrective actions that 
arise from them shall be recorded. 

____ 4.14.4 Follow-up audit activities shall verify and record the implementation and 
effectiveness of the corrective action taken. 

4.15 Management reviews 

____ 4.15.1 In accordance with a predetermined schedule and procedure, the 
laboratory’s top management shall periodically conduct a review of the 
laboratory’s management system and testing and/or calibration activities to 
ensure their continuing suitability and effectiveness, and to introduce 
necessary changes or improvements. 

Date(s) of most recent management review: _________________________ 

What is the review schedule? _____________________________________ 
_____________________________________________________________

The review shall take account of: 

____ a) the suitability of policies and procedures; 

____ b) reports from managerial and supervisory personnel; 

____ c) the outcome of recent internal audits; 

____ d) corrective and preventive actions; 

____ e) assessments by external bodies; 

____ f) the results of interlaboratory comparisons or proficiency tests; 

____ g) changes in the volume and type of the work; 

____ h) customer feedback;

____ i) complaints; 

___ j) recommendations for improvement; 
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____ k) other relevant factors, such as quality control activities, resources and staff 
training.

NOTE 1 A typical period for conducting a management review is once every 12 months. 

NOTE 2 Results should feed into the laboratory planning system and should include the 
goals, objectives and action plans for the coming year. 

NOTE 3 A management review includes consideration of related subjects at regular 
management meetings. 

4.15.2

____ a) Findings from management reviews and the actions that arise from them 
shall be recorded. 

____ b) The management shall ensure that those actions are carried out within an 
appropriate and agreed timescale. 

5 Technical requirements for accreditation 

5.1 General 

5.1.1 Many factors determine the correctness and reliability of the tests and/or 
calibrations performed by a laboratory. These factors include contributions 
from:

i) human factors (5.2); 

ii) accommodation and environmental conditions (5.3); 

iii) test and calibration methods and method validation (5.4); 

iv) equipment (5.5); 

v) measurement traceability (5.6 and Annex B); 

vi) sampling (5.7); 

vii) the handling of test and calibration items (5.8). 

____ 5.1.2 The extent to which the factors contribute to the total uncertainty of 
measurement differs considerably between (types of) tests and between 
(types of) calibrations. The laboratory shall take account of these factors in 
developing test and calibration methods and procedures, in the training and 
qualification of personnel, and in the selection and calibration of the 
equipment it uses. 
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5.2 Personnel 

5.2.1

____ a) The laboratory management shall ensure the competence of all who operate 
specific equipment, perform tests and/or calibrations, evaluate results, and 
sign test reports and calibration certificates.  

____ b) When using staff who are undergoing training, appropriate supervision shall 
be provided. Personnel performing specific tasks shall be qualified on the 
basis of appropriate education, training, experience and/or demonstrated 
skills, as required. 

NOTE 1 In some technical areas (e.g., nondestructive testing) it may be required that the 
personnel performing certain tasks hold personnel certification. The laboratory is responsible 
for fulfilling specified personnel certification requirements. The requirements for personnel 
certification might be regulatory, included in the standards for the specific technical field, or 
required by the customer. 

NOTE 2 The personnel responsible for the opinions and interpretation included in test reports 
should, in addition to the appropriate qualifications, training, experience and satisfactory 
knowledge of the testing carried out, also have: 

i) relevant knowledge of the technology used for the manufacturing of the items, 
materials, products, etc. tested, or the way they are used or intended to be used, and 
of the defects or degradations which may occur during or in service; 

ii) knowledge of the general requirements expressed in the legislation and standards; 
and

iii) an understanding of the significance of deviations found with regard to the normal 
use of the items, materials, products, etc. concerned. 

5.2.2

____ a) The management of the laboratory shall formulate the goals with respect to 
the education, training and skills of the laboratory personnel.  

____ b) The laboratory shall have a policy and procedures for identifying training 
needs and providing training of personnel. 

____ c) The training program shall be relevant to the present and anticipated tasks of 
the laboratory. 

___ d) The effectiveness of the training actions taken shall be evaluated. 

5.2.3

____ a) The laboratory shall use personnel who are employed by, or under contract 
to, the laboratory.  
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____ b) Where contracted and additional technical and key support personnel are 
used, the laboratory shall ensure that such personnel are supervised and 
competent and that they work in accordance with the laboratory’s 
management system. 

____ 5.2.4 The laboratory shall maintain current job descriptions for managerial, 
technical and key support personnel involved in tests and/or calibrations. 

NOTE Job descriptions can be defined in many ways. As a minimum, the following should 
be defined: 

i) the responsibilities with respect to performing tests and/or calibrations; 

ii) the responsibilities with respect to the planning of tests and/or calibrations and 
evaluation of results; 

iii) the responsibilities for reporting opinions and interpretations; 

iv) the responsibilities with respect to method modification and development and 
validation of new methods; 

v) expertise and experience required; 

vi) qualifications and training programs; 

vii) managerial duties. 

5.2.5

____ a) The management shall authorize specific personnel to perform particular 
types of sampling, test and/or calibration, to issue test reports and calibration 
certificates, to give opinions and interpretations and to operate particular 
types of equipment.

____ b) The laboratory shall maintain records of the relevant authorization(s), 
competence, educational and professional qualifications, training, skills and 
experience of all technical personnel, including contracted personnel.  

____ c) This information shall be readily available and shall include the date on which 
authorization and/or competence is confirmed. 

NVLAP Note:  This requirement also applies to Approved Signatories (see 1.5.2). 

5.3 Accommodation and environmental conditions 

5.3.1

____ a) Laboratory facilities for testing and/or calibration, including but not limited to 
energy sources, lighting and environmental conditions, shall be such as to 
facilitate correct performance of the tests and/or calibrations. 
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The laboratory shall ensure that the environmental conditions do not 
invalidate the results or adversely affect the required quality of any 
measurement. Particular care shall be taken when sampling and tests and/or 
calibrations are undertaken at sites other than a permanent laboratory 
facility.

____ b) The technical requirements for accommodation and environmental conditions 
that can affect the results of tests and calibrations shall be documented. 

5.3.2

____ a) The laboratory shall monitor, control and record environmental conditions as 
required by the relevant specifications, methods and procedures or where 
they influence the quality of the results. Due attention shall be paid, for 
example, to biological sterility, dust, electromagnetic disturbances, radiation, 
humidity, electrical supply, temperature, and sound and vibration levels, as 
appropriate to the technical activities concerned.  

____ b) Tests and calibrations shall be stopped when the environmental conditions 
jeopardize the results of the tests and/or calibrations. 

____ 5.3.3 There shall be effective separation between neighboring areas in which there 
are incompatible activities. Measures shall be taken to prevent cross-
contamination.

____ 5.3.4 Access to and use of areas affecting the quality of the tests and/or 
calibrations shall be controlled. The laboratory shall determine the extent of 
control based on its particular circumstances. 

____ 5.3.5 Measures shall be taken to ensure good housekeeping in the laboratory. 
Special procedures shall be prepared where necessary. 

5.4 Test and calibration methods and method validation 

5.4.1 General

____ a) The laboratory shall use appropriate methods and procedures for all tests 
and/or calibrations within its scope. These include sampling, handling, 
transport, storage and preparation of items to be tested and/or calibrated, 
and, where appropriate, an estimation of the measurement uncertainty as 
well as statistical techniques for analysis of test and/or calibration data. 

____ b) The laboratory shall have instructions on the use and operation of all relevant 
equipment, and on the handling and preparation of items for testing and/or 
calibration, or both, where the absence of such instructions could jeopardize 
the results of tests and/or calibrations.  

____ c) All instructions, standards, manuals and reference data relevant to the work 
of the laboratory shall be kept up to date and shall be made readily available 
to personnel (see 4.3).
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____ d) Deviation from test and calibration methods shall occur only if the deviation 
has been documented, technically justified, authorized, and accepted by the 
customer. 

NOTE International, regional or national standards or other recognized specifications that 
contain sufficient and concise information on how to perform the tests and/or calibrations do 
not need to be supplemented or rewritten as internal procedures if these standards are written 
in a way that they can be used as published by the operating staff in a laboratory. It may be 
necessary to provide additional documentation for optional steps in the method or additional 
details.

5.4.2 Selection of methods 

____ a) The laboratory shall use test and/or calibration methods, including methods 
for sampling, which meet the needs of the customer and which are 
appropriate for the tests and/or calibrations it undertakes. Methods published 
in international, regional or national standards shall preferably be used. The 
laboratory shall ensure that it uses the latest valid edition of a standard 
unless it is not appropriate or possible to do so.  

____ b) When necessary, the standard shall be supplemented with additional details 
to ensure consistent application. 

____ c) When the customer does not specify the method to be used, the laboratory 
shall select appropriate methods that have been published either in 
international, regional or national standards, or by reputable technical 
organizations, or in relevant scientific texts or journals, or as specified by the 
manufacturer of the equipment. Laboratory-developed methods or methods 
adopted by the laboratory may also be used if they are appropriate for the 
intended use and if they are validated.

____ d) The customer shall be informed as to the method chosen.  

____ e) The laboratory shall confirm that it can properly operate standard methods 
before introducing the tests or calibrations. If the standard method changes, 
the confirmation shall be repeated. 

____ f) The laboratory shall inform the customer when the method proposed by the 
customer is considered to be inappropriate or out of date. 

5.4.3 Laboratory-developed methods 

____ a) The introduction of test and calibration methods developed by the laboratory 
for its own use shall be a planned activity and shall be assigned to qualified 
personnel equipped with adequate resources. 

____ b) Plans shall be updated as development proceeds and effective 
communication amongst all personnel involved shall be ensured. 
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5.4.4 Non-standard methods 

____ a) When it is necessary to use methods not covered by standard methods, 
these shall be subject to agreement with the customer and shall include a 
clear specification of the customer’s requirements and the purpose of the test 
and/or calibration.  

____ b) The method developed shall have been validated appropriately before use.  

NOTE For new test and/or calibration methods, procedures should be developed prior to 
the tests and/or calibrations being performed and should contain at least the following 
information:

a) appropriate identification; 

b) scope;

c) description of the type of item to be tested or calibrated; 

d) parameters or quantities and ranges to be determined; 

e) apparatus and equipment, including technical performance requirements; 

f) reference standards and reference materials required; 

g) environmental conditions required and any stabilization period needed; 

h) description of the procedure, including: 

i) affixing of identification marks, handling, transporting, storing and preparation of 
items,

ii) checks to be made before the work is started, 

iii) checks that the equipment is working properly and, where required, calibration 
and adjustment of the equipment before each use, 

iv) the method of recording the observations and results, 

v) any safety measures to be observed; 

i) criteria and/or requirements for approval/rejection; 

j) data to be recorded and method of analysis and presentation; 

k) the uncertainty or the procedure for estimating uncertainty. 

5.4.5 Validation of methods 

5.4.5.1 Validation is the confirmation by examination and the provision of objective 
evidence that the particular requirements for a specific intended use are 
fulfilled.
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5.4.5.2

____ a) The laboratory shall validate non-standard methods, laboratory-
designed/developed methods, standard methods used outside their intended 
scope, and amplifications and modifications of standard methods to confirm 
that the methods are fit for the intended use. The validation shall be as 
extensive as is necessary to meet the needs of the given application or field 
of application.  

____ b) The laboratory shall record the results obtained, the procedure used for the 
validation, and a statement as to whether the method is fit for the intended 
use.

NOTE 1 Validation may include procedures for sampling, handling and transportation. 

NOTE 2 The techniques used for the determination of the performance of a method should be 
one of, or a combination of, the following: 

i) calibration using reference standards or reference materials; 

ii) comparison of results achieved with other methods; 

iii) interlaboratory comparisons; 

iv) systematic assessment of the factors influencing the result; 

v) assessment of the uncertainty of the results based on scientific understanding of the 
theoretical principles of the method and practical experience. 

NOTE 3 When some changes are made in the validated non-standard methods, the influence 
of such changes should be documented and, if appropriate, a new validation should be carried 
out.

____ 5.4.5.3 The range and accuracy of the values obtainable from validated methods 
(e.g., the uncertainty of the results, detection limit, selectivity of the method, 
linearity, limit of repeatability and/or reproducibility, robustness against 
external influences and/or cross-sensitivity against interference from the 
matrix of the sample/test object), as assessed for the intended use, shall be 
relevant to the customers’ needs. 

NOTE 1 Validation includes specification of the requirements, determination of the 
characteristics of the methods, a check that the requirements can be fulfilled by using the 
method, and a statement on the validity. 

NOTE 2 As method-development proceeds, regular review should be carried out to verify that 
the needs of the customer are still being fulfilled. Any change in requirements requiring 
modifications to the development plan should be approved and authorized. 

NOTE 3 Validation is always a balance between costs, risks and technical possibilities. There 
are many cases in which the range and uncertainty of the values (e.g., accuracy, detection 
limit, selectivity, linearity, repeatability, reproducibility, robustness and cross-sensitivity) can 
only be given in a simplified way due to lack of information. 
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5.4.6 Estimation of uncertainty of measurement 

____ 5.4.6.1 A calibration laboratory, or a testing laboratory performing its own 
calibrations, shall have and shall apply a procedure to estimate the 
uncertainty of measurement for all calibrations and types of calibrations. 

____ 5.4.6.2 Testing laboratories shall have and shall apply procedures for estimating 
uncertainty of measurement. In certain cases the nature of the test method 
may preclude rigorous, metrologically and statistically valid, calculation of 
uncertainty of measurement. In these cases the laboratory shall at least 
attempt to identify all the components of uncertainty and make a reasonable 
estimation, and shall ensure that the form of reporting of the result does not 
give a wrong impression of the uncertainty. Reasonable estimation shall be 
based on knowledge of the performance of the method and on the 
measurement scope and shall make use of, for example, previous 
experience and validation data. 

NOTE 1 The degree of rigor needed in an estimation of uncertainty of measurement depends 
on factors such as: 

i) the requirements of the test method; 

ii) the requirements of the customer; 

iii) the existence of narrow limits on which decisions on conformity to a specification are 
based.

NOTE 2 In those cases where a well recognized test method specifies limits to the values of 
the major sources of uncertainty of measurement and specifies the form of presentation of 
calculated results, the laboratory is considered to have satisfied this clause by following the 
test method and reporting instructions (see 5.10). 

____ 5.4.6.3 When estimating the uncertainty of measurement, all uncertainty 
components which are of importance in the given situation shall be taken into 
account using appropriate methods of analysis. 

NOTE 1 Sources contributing to the uncertainty include, but are not necessarily limited to, the 
reference standards and reference materials used, methods and equipment used, 
environmental conditions, properties and condition of the item being tested or calibrated, and 
the operator. 

NOTE 2 The predicted long-term behavior of the tested and/or calibrated item is not normally 
taken into account when estimating the measurement uncertainty. 

NOTE 3 For further information, see ISO 5725 and the Guide to the Expression of Uncertainty 
in Measurement (see 1.4). 

NVLAP Note:  ANSI/NCSL Z540-2-1997 and NIST Technical Note 1297, 1994 edition, are 
considered to be equivalent to the Guide to the Expression of Uncertainty in 
Measurement (GUM).

5.4.7 Control of data 

____ 5.4.7.1 Calculations and data transfers shall be subject to appropriate checks in a 
systematic manner. 
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5.4.7.2 When computers or automated equipment are used for the acquisition, 
processing, recording, reporting, storage or retrieval of test or calibration 
data, the laboratory shall ensure that: 

____ a) computer software developed by the user is documented in sufficient detail 
and is suitably validated as being adequate for use; 

____ b) procedures are established and implemented for protecting the data; such 
procedures shall include, but not be limited to, integrity and confidentiality of 
data entry or collection, data storage, data transmission and data processing; 

____ c) computers and automated equipment are maintained to ensure proper 
functioning and are provided with the environmental and operating conditions 
necessary to maintain the integrity of test and calibration data. 

NOTE Commercial off-the-shelf software (e.g., word processing, database and statistical 
programs) in general use within their designed application range may be considered to be 
sufficiently validated. However, laboratory software configuration/modifications should be 
validated as in 5.4.7.2 a). 

5.5 Equipment

5.5.1

____ a) The laboratory shall be furnished with all items of sampling, measurement 
and test equipment required for the correct performance of the tests and/or 
calibrations (including sampling, preparation of test and/or calibration items, 
processing and analysis of test and/or calibration data).  

____ b) In those cases where the laboratory needs to use equipment outside its 
permanent control, it shall ensure that the requirements of this handbook are 
met.

5.5.2

____ a) Equipment and its software used for testing, calibration and sampling shall 
be capable of achieving the accuracy required and shall comply with 
specifications relevant to the tests and/or calibrations concerned.  

____ b) Calibration programs shall be established for key quantities or values of the 
instruments where these properties have a significant effect on the results.  

____ c) Before being placed into service, equipment (including that used for 
sampling) shall be calibrated or checked to establish that it meets the 
laboratory’s specification requirements and complies with the relevant 
standard specifications. It shall be checked and/or calibrated before use (see 
5.6).
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____ 5.5.3 Equipment shall be operated by authorized personnel. Up-to-date 
instructions on the use and maintenance of equipment (including any 
relevant manuals provided by the manufacturer of the equipment) shall be 
readily available for use by the appropriate laboratory personnel. 

____ 5.5.4 Each item of equipment and its software used for testing and calibration and 
significant to the result shall, when practicable, be uniquely identified. 

____ 5.5.5 Records shall be maintained of each item of equipment and its software 
significant to the tests and/or calibrations performed. The records shall 
include at least the following: 

____ a) the identity of the item of equipment and its software; 

____ b) the manufacturer’s name, type identification, and serial number or other 
unique identification; 

____ c) checks that equipment complies with the specification (see 5.5.2); 

____ d) the current location, where appropriate; 

____ e) the manufacturer’s instructions, if available, or reference to their location; 

____ f) dates, results and copies of reports and certificates of all calibrations, 
adjustments, acceptance criteria, and the due date of next calibration; 

____ g) the maintenance plan, where appropriate, and maintenance carried out to 
date;

____ h) any damage, malfunction, modification or repair to the equipment. 

____ 5.5.6 The laboratory shall have procedures for safe handling, transport, storage, 
use and planned maintenance of measuring equipment to ensure proper 
functioning and in order to prevent contamination or deterioration. 

NOTE Additional procedures may be necessary when measuring equipment is used 
outside the permanent laboratory for tests, calibrations or sampling. 

5.5.7

____ a) Equipment that has been subjected to overloading or mishandling, gives 
suspect results, or has been shown to be defective or outside specified limits, 
shall be taken out of service. It shall be isolated to prevent its use or clearly 
labeled or marked as being out of service until it has been repaired and 
shown by calibration or test to perform correctly. 

____ b) The laboratory shall examine the effect of the defect or departure from 
specified limits on previous tests and/or calibrations and shall institute the 
“Control of nonconforming work” procedure (see 4.9). 
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____ 5.5.8 Whenever practicable, all equipment under the control of the laboratory and 
requiring calibration shall be labeled, coded or otherwise identified to indicate 
the status of calibration, including the date when last calibrated and the date 
or expiration criteria when recalibration is due. 

____ 5.5.9 When, for whatever reason, equipment goes outside the direct control of the 
laboratory, the laboratory shall ensure that the function and calibration status 
of the equipment are checked and shown to be satisfactory before the 
equipment is returned to service. 

____ 5.5.10 When intermediate checks are needed to maintain confidence in the 
calibration status of the equipment, these checks shall be carried out 
according to a defined procedure. 

____ 5.5.11 Where calibrations give rise to a set of correction factors, the laboratory shall 
have procedures to ensure that copies (e.g., in computer software) are 
correctly updated. 

____ 5.5.12 Test and calibration equipment, including both hardware and software, shall 
be safeguarded from adjustments which would invalidate the test and/or 
calibration results. 

5.6 Measurement traceability 

5.6.1 General

____ a) All equipment used for tests and/or calibrations, including equipment for 
subsidiary measurements (e.g., for environmental conditions) having a 
significant effect on the accuracy or validity of the result of the test, 
calibration or sampling shall be calibrated before being put into service.  

____ b) The laboratory shall have an established program and procedure for the 
calibration of its equipment. 

NOTE Such a program should include a system for selecting, using, calibrating, checking, 
controlling and maintaining measurement standards, reference materials used as 
measurement standards, and measuring and test equipment used to perform tests and 
calibrations. 

NVLAP Note:  See Annex B for requirements for the implementation of traceability policy 
in NVLAP-accredited laboratories.

5.6.2 Specific requirements 

5.6.2.1 Calibration

5.6.2.1.1

____ a) For calibration laboratories, the program for calibration of equipment shall be 
designed and operated so as to ensure that calibrations and measurements 
made by the laboratory are traceable to the International System of Units (SI) 
(Système international d'unités).
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A calibration laboratory establishes traceability of its own measurement 
standards and measuring instruments to the SI by means of an unbroken 
chain of calibrations or comparisons linking them to relevant primary 
standards of the SI units of measurement. The link to SI units may be 
achieved by reference to national measurement standards. National 
measurement standards may be primary standards, which are primary 
realizations of the SI units or agreed representations of SI units based on 
fundamental physical constants, or they may be secondary standards which 
are standards calibrated by another national metrology institute.  

____ b) When using external calibration services, traceability of measurement shall 
be assured by the use of calibration services from laboratories that can 
demonstrate competence, measurement capability and traceability.

____ c) The calibration certificates issued by these laboratories shall contain the 
measurement results, including the measurement uncertainty and/or a 
statement of compliance with an identified metrological specification (see 
also 5.10.4.2). 

NOTE 1 Calibration laboratories fulfilling the requirements of this handbook are considered 
to be competent. A calibration certificate bearing an accreditation body logo from a calibration 
laboratory accredited to this handbook, for the calibration concerned, is sufficient evidence of 
traceability of the calibration data reported. 

NOTE 2 Traceability to SI units of measurement may be achieved by reference to an 
appropriate primary standard (see VIM:1993, 6.4) or by reference to a natural constant, the 
value of which in terms of the relevant SI unit is known and recommended by the General 
Conference of Weights and Measures (CGPM) and the International Committee for Weights 
and Measures (CIPM). 

NOTE 3 Calibration laboratories that maintain their own primary standard or representation 
of SI units based on fundamental physical constants can claim traceability to the SI system 
only after these standards have been compared, directly or indirectly, with other similar 
standards of a national metrology institute. 

NOTE 4 The term “identified metrological specification” means that it must be clear from 
the calibration certificate which specification the measurements have been compared with, by 
including the specification or by giving an unambiguous reference to the specification. 

NOTE 5 When the terms “international standard” or “national standard” are used in 
connection with traceability, it is assumed that these standards fulfill the properties of primary 
standards for the realization of SI units. 

NOTE 6 Traceability to national measurement standards does not necessarily require the 
use of the national metrology institute of the country in which the laboratory is located. 

NOTE 7 If a calibration laboratory wishes or needs to obtain traceability from a national 
metrology institute other than in its own country, this laboratory should select a national 
metrology institute that actively participates in the activities of BIPM either directly or through 
regional groups. 

NOTE 8 The unbroken chain of calibrations or comparisons may be achieved in several 
steps carried out by different laboratories that can demonstrate traceability. 
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____ 5.6.2.1.2 There are certain calibrations that currently cannot be strictly made in SI 
units. In these cases calibration shall provide confidence in measurements 
by establishing traceability to appropriate measurement standards such 
as:

____ a) the use of certified reference materials provided by a competent supplier to give 
a reliable physical or chemical characterization of a material; 

____ b) the use of specified methods and/or consensus standards that are clearly 
described and agreed by all parties concerned. 

____ c) Participation in a suitable program of interlaboratory comparisons is required 
where possible. 

5.6.2.2 Testing 

____ 5.6.2.2.1 For testing laboratories, the requirements given in 5.6.2.1 apply for 
measuring and test equipment with measuring functions used, unless it 
has been established that the associated contribution from the calibration 
contributes little to the total uncertainty of the test result. When this 
situation arises, the laboratory shall ensure that the equipment used can 
provide the uncertainty of measurement needed. 

NOTE The extent to which the requirements in 5.6.2.1 should be followed depends on 
the relative contribution of the calibration uncertainty to the total uncertainty. If calibration is the 
dominant factor, the requirements should be strictly followed. 

____ 5.6.2.2.2 Where traceability of measurements to SI units is not possible and/or not 
relevant, the same requirements for traceability to, for example, certified 
reference materials, agreed methods and/or consensus standards, are 
required as for calibration laboratories (see 5.6.2.1.2). 

5.6.3 Reference standards and reference materials 

5.6.3.1 Reference standards 

____ a) The laboratory shall have a program and procedure for the calibration of its 
reference standards.  

____ b) Reference standards shall be calibrated by a body that can provide 
traceability as described in 5.6.2.1.  

____ c) Such reference standards of measurement held by the laboratory shall be 
used for calibration only and for no other purpose, unless it can be shown 
that their performance as reference standards would not be invalidated. 
Reference standards shall be calibrated before and after any adjustment.  

5.6.3.2 Reference materials 

____ Reference materials shall, where possible, be traceable to SI units of measurement, or 
to certified reference materials. Internal reference materials shall be checked as far as 
is technically and economically practicable. 
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