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1 INTRODUCTION   

 

ACZ Laboratories, Inc. is an environmental testing laboratory that provides data to clients primarily for regulatory purposes.  

Samples are analyzed for compliance with federal programs including the Resource Conservation Recovery Act (RCRA), Safe 

Drinking Water Act (SDWA), and Clean Water Act (CWA). Environmental compliance and management decisions are based 

on the analytical data provided, which are critical to the expenditure of large amounts of money; are important to public health 

safety; are important in evaluating, monitoring, and protecting the environment; and are often essential in litigation.  To this 

effect, analytical data must always be technically sound, accurate, and legally defensible or it is useless to the end user.   

 

An effective Quality Assurance and Quality Control program is the cornerstone of the generation of reliable analytical data.  

ACZôs Quality Assurance Plan (QAP) outlines the quality assurance and quality control objectives, policies, and procedures 

determined to be necessary to meet the requirements of the EPA, federal government entities, state agencies, other regulatory 

authorities, and our clients.  This document provides the necessary guidelines to ensure all ACZ employees have sufficient 

knowledge and training to perform their job responsibilities in a manner that guarantees all data reported to all of our clients 

is accurate, reliable, technically sound, legally defensible, and impartial.   

 

For data to be accurate, it must be of known and documented quality.  The word ñqualityò has many different meanings, but 

for the purposes of environmental testing activities can be stated simply as ñconformance to requirements.ò  Conforming to 

requirements allows objective measurements to be applied, rather than subjective opinions, to determine when work is of 

good quality. Quality control refers to all activities that ensure accuracy (i.e. good quality) of the data.  It requires action(s) 

to be taken and is typically included as part of the procedure.  Quality assurance provides the records of the results obtained 

from the required action(s) and refers to the ability of the laboratory to demonstrate or prove to an outside party that the 

quality of the data is what the laboratory states it is.  Quality assurance relies heavily on documentation, and to be effective, 

the documentation must:  (1) assure the quality control procedures are being implemented as required; (2) assure the 

reported data reflect the sample as it was received, meaning sample mix-up was avoided, the sample was properly preserved 

prior to analysis, etc.; (3) facilitate traceability of an analytical result; and (4) be subjected to reasonable precautions to 

protect data from loss, damage, theft, and internal or external tampering.  

 

Quality Policy Statement:  To maintain an effective QA program, continually improve the quality of our environmental testing 

services, and consistently provide clients with technically sound and legally defensible data in a timely manner, the management 

of ACZ recognizes the importance of its commitment to: 
 

 Ensuring good professional practice by well-trained and qualified employees with the necessary experience and skills to 

carry out their organizational functions and to meet or exceed ACZôs standards for the quality and reliability of its testing 

services.  
 

 Ensuring the data provided to our clients is of known and documented quality, and is accurate and impartial. 
 

 Ensuring that all quality assurance and quality control policies and procedures are communicated to and understood by all 

employees, and that they are implemented by all employees in their work.   
 

 Ensuring that all aspects of the business operations are conducted in a manner that adheres to the NELAC Standards 

and all of ACZôs policies and procedures documented in the QAP, SOPs, emails, memos, etc.   
 

 Upholding the spirit and intent of ACZôs Data Integrity Program and implementing the requirements of the program. 
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2 QUALITY SYSTE M OBJECTIVES & COMPONENTS  
 

ACZôs QAP provides a framework that guides all technical staff and administrative personnel.  The information presented 

is necessary to ensure all employees perform their duties in a manner that allows the company to achieve its objectives, 

thereby ensuring the precision, accuracy, completeness, and consistency of the analytical data reported to our clients.  This 

framework is referred to as the Quality System.  The Quality System encompasses every documented quality assurance 

(QA) and quality control (QC) policy and procedure and guides all business functions and laboratory operations by 

specifying standardized protocols to control both the short-term and long-term activities that influence the quality and 

defensibility of our testing services.   
 

The Quality System is designed to be appropriate to the type, range, and volume of the environmental testing undertaken.  

The Quality System is not a static entity and must function in a manner that allows for continuous evolution of all aspects of 

ACZôs business when improvements have been identified and have been determined to be necessary or beneficial.  ACZ 

management recognizes that the staff is comprised of people who possess varied experience and knowledge and can 

contribute valuable insight and suggestions regarding these improvements.  All employees are encouraged to be involved in 

this process. The following six (6) key elements form the foundation of ACZôs Quality System:   
 

 Documents & Records 

 SOPs 

 Training 

 Audits 

 Corrective Actions 

 Management Review of the Quality System 

 

2.1 Documents & Records    
 

The entire history of any sample must be readily understood through the associated documentation.  To this extent, a formal 

and systematic control of documents and records is necessary for accurately reconstructing all events pertaining to any 

sample and for guaranteeing the quality and defensibility of the data.  All information relating to the laboratory facilities 

equipment, analytical test methods, and related laboratory activities (such as sample receipt, sample preparation, data 

verification and data reporting) must be documented, and all records, including those pertaining to calibration and test 

equipment, certificates and reports, must be maintained.  Documents and records must be safely stored (protected against 

fire, theft, loss, deterioration, and vermin), and must be held secure and in confidence to the client for a minimum of five 

(5) years.  Refer to §10 for details regarding the storage and control of ACZôs documents and records. 
 

2.1.1 Documents 
 

All controlled documents are reviewed for accuracy, approved for release by authorized personnel, and properly 

distributed.  A document control system subsequently ensures that employees use only the correct and effective 

version of any form, Standard Operating Procedure (SOP), or other document, which are maintained through 

ACZôs LabWeb intranet.  LabWeb is a computerized document control system based in HTML that can be 

accessed from any network computer within the facility.  Documents can be queried by department and then 

organized in several ways by clicking the appropriate header.  Click on the title of the document to view it as an 

Adobe Acrobat (*.pdf) file.  The PDF has a ñread onlyò qualifier and does not allow changes. Users may view 

SOPs but the documents may not be saved to another network drive and may not be printed.  Forms may be viewed 

and printed but may not be saved to another network drive.    

All documents are categorized by department and are assigned a unique document ID that is printed in either the 

header or footer section.  The ID nomenclature starts with either SOP (procedure) or FRM (form), followed by the 

2-letter department code, the unique document number, the month and year of issue, and the revision.  The 

effective date for any SOP or other document is included on the title page and header section of each subsequent 

page and indicates the implementation date.    
 

The QA Officer has full responsibility of the Document Control System.  Documents can be changed, overwritten, 
or saved as a different document only by employees with Domain Administer computer rights (primarily IT and 

QA staff).  A new or revised document is reviewed, and following approval, the document control number is 

updated and the SOP or form is uploaded to Labweb.  When a new version of an SOP is added to Labweb, the 

previous version is removed from the active list, date-stamped and electronically archived in a designated location 
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on the network.  This automatic process guarantees that ACZ can retrieve the version that was in effect at any 

given time.  Controlled forms are not currently archived. 
 

2.1.2 Records 
 

A record is any information or data on a particular subject that is collected and preserved.  Records are produced 

on a daily basis and contain original, factual information from an activity or study.  For ACZôs purpose, this 

information may be recorded by the following means:  LIMS database, logbooks, raw instrument data, worksheets, 

and notes (or exact copies thereof) that are necessary for the reconstruction and evaluation of the report of the 

activity or study.  The record management system provides control of records for data reduction, validation, 

reporting and storage, and also provides control of all laboratory notebooks and logbooks.  The system must allow 

for historical reconstruction of all laboratory activities that produced analytical data, must document the identity of 

personnel involved in sample receipt, preparation, calibration or testing, and must facilitate the retrieval of all 

working files and archived records for inspection and verification purposes.  At a minimum, the following criteria 

for records must be met:  
 

1) Instrument logbooks must be kept up-to-date on a daily basis.  In general, document all relevant activities 

when the event occurs. 
 

2) Dilution factors and observations must be recorded at the time they are made, and notes regarding the 

sample(s) or analysis must be identifiable to the specific task.   
 

3) A detailed description of any departure from a documented procedure, and the reason for the departure, 

must be provided at the time it is performed. 
 

4) All generated data must be recorded either by an automated data collection system or must be recorded 

directly, promptly and legibly in permanent ink (blue or black is preferred).  
 

5) Erroneous entries (hard copy or electronic) cannot be destroyed by methods such as erasures, overwritten 

files or markings.  Refer to §16 for ACZôs error correction protocol. 
 

6) Any change(s) to hard copy records must be clearly initialed and dated by the responsible staff.  Changes 

to electronic records must also be traceable to the individual who made the change, and the reason for the 

change must be provided. 
 

7) Records generated by computers must have hard copy or write-protected backup copies. 

 

2.2 Standard Operating Procedures    
 

A documented procedure is required for all phases of ACZôs business operations, from sample log-in through sample 

disposal. A Standard Operating Procedure (SOP) is a written document that details the manner in which an operation, analysis, 

or action is performed and thoroughly prescribes the techniques and procedures, which are the accepted process for performing 

certain routine or repetitive tasks.  Analytical SOPs must be written with adequate detail to allow someone similarly 

qualified, other than the analyst(s) who routinely performs the procedure, to reproduce the procedure used to generate the 

test result.  To the extent possible, administrative SOPs [non-technical] must include specific requirements pertaining to the 

process; however, the procedure itself may be a more general description so as to lend a degree of necessary flexibility to 

account for client requests and other circumstances, which may be outside of ACZôs control.  
 

Proposed revisions to any test SOP must be noted on the SOP Revision Form (FRMQA030).  Proper use of FRMQA030 

ensures the SOP continues to include all requirements of the procedure.  All procedural revisions must be reviewed and 

approved by QA prior to implementation. Changes to provide additional clarification, correct typographical errors, etc. do 

not need to be approved but need to be noted on the revision form to ensure the changes are incorporated during the next 

revision.  Analytical SOPs must be reviewed annually using the SOP Review Form (FRMQA035), and Administrative 

SOPs must be reviewed regularly and revised if necessary to ensure the information is accurate and reflects current practice.  

Documenting changes in the controlled copy of any SOP is prohibited.  Refer to §10.5.1 for additional information on 

SOPs. 
 

SOPs are proprietary documents and ACZ does not distribute them freely.  Any copy sent electronically or otherwise to an 

outside party is considered uncontrolled, and the recipient understands that additional changes can be made without prior 
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notification.  The use of uncontrolled copies of SOPs is not permitted on site unless approved by QA, and such documents 

will be initialed and dated by QA personnel when issued.   
 

Before a new procedure, application, or instrument can be implemented, an SOP must be developed.  Following QA 

review, an effective ñworking draftò will be issued to allow the user(s) to ñfine-tuneò the document.  If a client requests a 

procedure for which there is not a published method or an existing SOP, ACZ will utilize the process described in the SOP 

Client Service Policies and Procedures (SOPAD043). Analytical SOPs are written in accordance with the NELAC Standards 

and must include or reference the following items, where applicable:   
 

1) identification of the test method   

2) summary, scope & application of the test method, including matrices & components to be analyzed 

3) references, including documents provided by instrument / equipment manufacturer 

4) sample collection, preservation, & storage 

5) equipment & supplies 

6) reagents & standards, including storage conditions & shelf-life for each 

7) safety 

8) interferences 

9) complete procedure, including details and acceptance criteria for initial & continuing calibration 

10) data review & assessment, including protocols for handling out-of-control or unacceptable data 

11) quality control, including acceptance criteria & corrective action for handling failed quality control 

12) calculation equations (dilution factors, RPD, % recovery, etc.) & calibration formulas 

13) method detection limit & reporting limit  

14) method performance, including Demonstration of Capability and Method Detection Limit procedures 

15) pollution prevention & waste management   

16) definitions 

17) tables, diagrams, flowcharts 

 

2.3 Training 
 

It is the responsibility of ACZôs management to ensure the competence of all employees who perform environmental tests and 

other specific duties, operate equipment or instrumentation, give opinions and interpretations, evaluate results, and sign test 

reports. Additionally, ACZ management is responsible for formulating the goals and policies with respect to the necessary 

education, training, and skills of all personnel and for providing training that is relevant to the companyôs present and 

anticipated tasks.  
 

Employees must possess the appropriate combination of education, experience, and skills to adequately demonstrate a 

specific knowledge of their particular functions and to carry out those functions in a manner that meets ACZôs standards 

and expectations.  Additionally, each staff member must demonstrate an understanding of laboratory operations, test 

methods, related quality assurance and quality control procedures, and management of records and documents to the extent 

necessary to successfully perform their job duties.   
 

All full -time and part-time personnel must complete a formal training process for Safety, Ethics, Quality Assurance / 

Quality Control, and Sexual Harassment on the first day of hire and are subsequently responsible for complying with all 

requirements that pertain to their organizational functions.  For all technical staff, training for analytical procedures must be 

completed prior to independent generation of client data, including Proficiency Testing samples. In general, any staff 

member who is undergoing training must be provided with appropriate supervision.  It is the responsibility of each 

supervisor or manager to ensure personnel within his or her department is supervised, competent, and is working in 

accordance with ACZôs Quality System.   
 

2.3.1 Safety Training 
 

Safety training is scheduled with ACZôs Chemical Hygiene Officer and includes viewing a video of general 

laboratory safety, a complete review of ACZôs Chemical Hygiene Plan, and a building tour to identify the location 

of Material Safety Data Sheets, emergency showers, eye wash stations, and emergency exits.  Following 

completion of the training, the employee takes an exam, which allows the CHO to evaluate his/her understanding 

of the material covered.  
 

http://labweb/documents/default.asp?dep=2&doc=sops&s=1&i=SOPAD035.09.01.01
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2.3.2 Data Integrity Training 
 

ACZ is committed to fostering and enforcing an ethically sound work environment that encourages the 

conscientious production of accurate, technically sound and legally defensible data.  Data integrity training is 

required for all full-time and part-time employees (permanent or temporary) as described in ACZôs SOP Data 
Integrity Principles & Policies (SOPAD039).  Initial training provides an orientation of ACZôs Ethics program, 

ACZôs Code of Conduct, Code of Ethics, and zero-tolerance policy. Each new employee is also introduced to the 

companyôs Ombudsman.  On an annual basis, a review of SOPAD039 and exercises in making ethical decisions, as 

well as other relevant information, are presented to all employees.  
  

2.3.3 QA Training 

 

All full -time and part-time employees attend an initial orientation session, which is based on the most current 

version of ACZôs Quality Assurance Plan [QAP] and focuses on the relationship between quality control, quality 

assurance, environmental testing, and environmental monitoring. 

 

2.3.4 Sexual Harassment Training 

 

Sexual Harassment training is required for each new employee and includes viewing a video that demonstrates the 

identification, reporting, and remediation of harassment issues in the work place.  Any complaints of sexual 

harassment must be brought to the attention of ACZôs CEO as soon as possible. 
  

2.3.5 Technical personnel must be thoroughly trained in the analytical techniques and operating principles for 

all pertinent method procedures.  Under no circumstances may any analyst independently generate or review client 

data for a test procedure before completing the required training and receiving the explicit approval of the QA 

department.  §5 provides details of ACZôs technical training program. 

 

2.3.6 An employee performing only data AREV or SREV functions must be appropriately trained regarding QC 

requirements, corrective action(s), and data qualification criteria stated in the effective version of the test SOP.  

The trainee must first read the SOP, and then review all pertinent information with the department supervisor.  

Items covered during training must be documented using the appropriate form, and both the supervisor and the 

trainee must sign the form.  Thereafter, the effective version of the test SOP must always be used for data review. 

 

2.3.7 Continuing training must be documented and at a minimum, the documentation must certify that the 

employee has read, understands, and agrees to follow the effective version of a revised SOP or other in-house 

document.  The department manager is required to meet with their staff to review the change(s) and to ensure each 

employee fully understands the change(s).  Training is documented using either FRMQA023 or FRMQA030, 

whichever is most appropriate. 

 

2.3.8 Training is required for all employees whose activities are affected by any procedural change(s) to an SOP 

and is considered to be complete once the department supervisor has reviewed the change(s) with all pertinent staff 

members and each employee has subsequently initialed and dated the changed item(s) on the SOP Revision form 

(FRMQA030).  SOP revisions must be covered during initial method training and data review (AREV/SREV) 

training.  FRMQA004 & FRMQA012 may also be used to document training on SOP revisions providing the 

training dates on these documents post-date the revisions. 

 

2.3.9 ACZ recognizes the benefit of continuing education and encourages employee participation in advanced 

training courses, seminars, and professional organizations and meetings.   

 

2.4 Audits 

 

The purpose of any audit is to verify performance and compliance to documented Quality Assurance and Quality Control 

policies and procedures, and to identify discrepancies when they exist.  In the latter case, any problems must be addressed and 

resolved in an appropriate manner in order to assure the Quality System is continuously improved on all levels. 

 

2.4.1 External Audits 
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External audits are conducted to ascertain compliance with rules, regulations, and additional criteria for certification, 

and will have a higher degree of formality than internal audits.  Where mandatory records are required, compliance 

with such will be critically evaluated.  The search for any corrective actions and the correction of problems identified in 

a previous audit will also be an important activity.  The ease with which important records and information can be 

retrieved is a criterion for judgment of the management practices of a laboratory and may dictate the depth of the audit.  

Individual state agencies, its NELAC Primary Accrediting Authority, and current and potential clients typically audit 

ACZ.   

 

The on-site assessment is generally a two to four day process during which the regulating agency conducts an entrance 

interview and tours the facility before performing an in-depth review of documents, workgroups, reports, electronic 

data files, etc.  A critical aspect of the on-site assessment is review and verification of bench-level documentation and 

analyst interviews to determine actual laboratory practices.  It is ACZôs policy to always have QA personnel present 

during an interview. If necessary, the President or Production Manager may attend the interview.   An exit interview is 

conducted upon completion of all on-site assessment activates, during which observations and findings are reviewed.  

The agency will submit a final report to ACZ, generally within 30 days, detailing all pertinent findings and 

recommendations.   

 

Upon receipt and review of the agencyôs report, the QA department will meet with each department manager to 

develop a corrective action plan, which must be submitted to the agency by the date indicated in their report.  Each 

finding or group of similar findings is addressed as a major corrective action as described in §2.5.2.  Employees may 

not make changes to any laboratory or other practice based on comments or opinions expressed by the regulating 

agency during an interview or any other stage of the on-site assessment.  ACZ will revise policies and procedures as 

necessary upon completion of the major corrective action process. The audit report and all subsequent corrective 

actions are thoroughly documented, and all documentation is retained for at least five (5) years. 

 

2.4.2 Internal Audits 

 

ACZ is responsible for the quality of its data and must take reasonable efforts to assure itself and all interested 

parties of the confidence that can be placed in it.  To this extent, internal audits of its activities must be conducted 

to verify continued compliance with the Quality System. It is the responsibility of the QA Officer to plan, direct, 

and organize internal audits; however, a trained and qualified individual, independent from the area or system 

being audited, may be designated by the QA Officer to conduct an internal audit. The area of activity audited, the 

audit findings, and subsequent corrective actions must be documented, and all documentation must be retained for 

at least five (5) years.  At a minimum, all TNI certified methods are audited quinquennially with at least one 

method from each department audited annually. 

 

Whenever any internal audit finding casts doubt on the effectiveness of the operations or on the correctness or 

validity of the test results, timely corrective action must be taken, and the client(s) must be notified in writing, as 

soon as the extent of the problem can be determined, if investigations show that the laboratory results have been 

affected.   

 

At a minimum, internal audits are conducted for the following departments.  Method audits performed for all analytical 

departments listed below encompass both qualitative evaluation of the operational details of the QA program and 

quantitative evaluation of the accuracy of data generated by the laboratory staff.  These evaluations do not include the 

real-time review of laboratory raw data or final reports for routine quality control sample verification.  

 

Á Log-In 

Á Reporting 

Á Wet Chemistry Manual 

Á Wet Chemistry Instrument (Prep and Analytical) 

Á Metals (Instrument & Prep) 
Á Soils 

Á Radiochemistry (Prep and Analytical) 

Á Organics (Prep and Analytical) 
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More frequent internal audits may be scheduled depending on the following criteria: 

 

Á Number and type of corrective actions filed for a method or activity 

Á Client complaints 

Á Continued failure to achieve acceptable results for a Proficiency Testing sample 

Á Findings from an external audit 

Á Request from management 

 

All findings from internal audits are directed through ACZôs corrective action system.  Each finding is assigned a 

corrective action number (similar findings may be combined).  A general description of the process is as follows: 

 

1) Findings and observations are summarized in a report.    

 

2) The report is distributed to the department supervisor, Production Manager, and President.  

 

3) The supervisor reviews the report with their staff, develops, and composes a plan of corrective action (POC) and 

estimated completion date for each finding.  The POC should be proportional to the finding and the estimated 

completion date commensurate with the demands of the tasks required for the corrective action. 

 

4) The supervisor submits the plan of corrective action to the QA Officer or designee for review and approval. 

 

5) The QA Officer or designee reviews the plan of corrective action for each internal audit finding.  Once the plan of 

corrective action is accepted, a major corrective action number is assigned to each planned corrective action or 

group of similar corrective actions. 

 

6) The supervisor negotiates the corrective action and submits a Corrective Action Report (FRMQA001) for each 

major corrective action number to the QA department for final review. 

 

7) Once all corrective actions associated with the internal audit have been completed and approved, the internal audit 

process is complete. 

  
Additionally, an in-depth review will be conducted if there is any evidence of inappropriate actions or vulnerabilities 

related to data integrity.  This review shall be handled in a confidential manner until a follow up evaluation, full 

investigation, or other appropriate actions have been completed and the issue(s) clarified. Refer to ACZôs SOP Data 

Integrity Policies & Procedures (SOPAD039).  All documentation related to the investigation must be maintained for 

at least five (5) years.   

 

2.4.3 Proficiency Testing [PT] Program   

 

ACZ is required to participate in a formal Proficiency Testing Program at the frequency stipulated by regulating 

agencies.  These ñperformance auditsò are facilitated through the introduction of blind samples, purchased from 

approved vendors.  ACZ analyzes PT samples for most accredited parameters twice in a calendar year, with each study 

being approximately six (6) months apart. These tests are analyte, matrix, and technology specific, but are not method 

specific, and provide useful information regarding the accuracy of the analytical data being produced.  ACZ 

participates in the Water Supply (WS) study for SDWA, the Water Pollution (WP) study for CWA, the Soil and 

Underground Storage Tank studies for RCRA, and Radiochemistry PT study for Drinking Water.    

 

Following log-in, the PT sample is prepared by the analyst according to the vendorôs instructions and is then analyzed 

in the same manner as client samples as described by the test SOP. 

 

Data is compiled by the QA department and reported to the vendor no later than the study close date. The vendor 

evaluates the data as ñacceptableò or ñnot acceptableò by comparing the reported values to statistically derived 

acceptance criteria and issues a report within 21 days from the study close date.  As soon as the preliminary report 

becomes available, the QA department initiates a major corrective action for the PT study if any ñnot acceptableò 

results are indicated.  Each production supervisor must investigate all ñnot acceptableò results for their department, 

assess possible cause(s) and determine the appropriate corrective action(s) by the designated due date.  If necessary, the 
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QA department will order follow-up samples to confirm the system deficiency has been corrected. Refer to ACZôs SOP 

Proficiency Testing Program (SOPAD011) for additional information.   

 

Strict rules apply regarding the exchange of information for any PT sample: 

 

Á ACZ shall not send any PT sample, or a portion of a PT sample for accrediting purposes to another 

laboratory for any analysis. 
 

Á ACZ shall not knowingly accept any PT sample or a portion of a PT sample for accrediting purposes from 

any other laboratory. 
 

Á Employees of ACZ shall not discuss PT data results with any other person outside of the laboratory, in 

particular any person associated with another laboratory. 
 

Á Employees of ACZ shall not attempt to obtain the results or assigned values of any PT sample from our PT 

Provider prior to the close of the study.  

 

2.5 Corrective Action 
 

When any problem, deviation or failure is identified within the Quality System or when any change is made to a previously 

documented company-wide protocol, a corrective action must be initiated.  Corrective actions are a fundamental element of 

ACZôs QA Program, as a successful Quality System requires the identification of deficiencies and depends on the development, 

implementation, and documentation of effective contingency plans and resolutions to effectively address the deficiencies.   
 

Problems can ordinarily be classified two ways:  1) undesirable but not critical or 2) critical and requiring immediate action.  

To this extent, ACZ utilizes two types of corrective actions: Minor and Major.  A minor corrective action pertains to any 

temporary deviation from a policy or procedure and may be initiated by any employee in order to resolve an immediate problem 

that is isolated or may impact only one workgroup or several related workgroups. Minor corrective actions do not require QA 

follow-up.  Major corrective actions address system-wide errors or failures and require the root cause(s) of the error or 

failure to be determined and the resolution to be documented and implemented.   
 

2.5.1 Minor Corrective Action  
 

The minor corrective action report (FRMQA001) allows for complete documentation of any temporary deviation 

from the SOP or other protocol.  The employee who initiates the corrective action will complete Section 1 of the 

report.  Documentation must be accurate and must provide a complete detailed explanation of the situation for 

future reference.  The department supervisor should always be informed of the need for a minor corrective action 

and may provide additional information in the appropriate section.  The project manager may also provide 

additional information in the appropriate section if necessary.  QA does not need to close a minor corrective action; 

however, the employee may review the report with QA personnel and request their signature in the appropriate 

section.   
 

Complete documentation may be provided either on the workgroup bench sheet or on the data review checklist in 

lieu of using FRMQA001 if the deviation applies to a limited number of workgroups.  Use FRMQA001 if the 

deviation applies to many workgroups and attach a copy of the completed form to each workgroup before the 

workgroup is scanned.  If the report is generated after the workgroups have been scanned, then the workgroup must 

be retrieved and rescanned with the report included as part of the data package.  In this case, a note is made on the 

front page of the workgroup package indicating the reason the workgroup was rescanned (i.e. ñCAR attached, WG 

rescannedò).    If appropriate, a minor corrective action will be addressed in the case narrative of the client report. 
 

2.5.2 Major Corrective Action  
 

It is the responsibility of the QA Officer to notify laboratory management in writing of departures from the Quality 

System, and it is the responsibility of the laboratory management to ensure that any corrective action that arises is 

discharged within the time frame indicated on the corrective action report, or additional communication must be 

provided to the QA Officer (see item 3 below).   
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A major corrective action is initiated whenever a system failure has been identified or whenever an audit finding or 

other circumstance casts doubt on the correctness or validity of the analysis result(s).  The client must be notified in 

writing if their work is significantly affected.  The QA department will work with the Project Manager to 

determine if a revised report must be issued to the client.  See ACZôs SOP Client Service Policies and Procedure 

(SOPAD043) for details.  A major corrective action may also be initiated when the need for preventive action has been 

identified (refer to §2.5.4). 

 

Only QA department personnel may open and close a major corrective action.  When opened, the corrective action will 

be assigned a unique tracking number (referred to as the CAR number) to ensure that ACZ maintains a complete and 

accessible record of all Quality System deviations or failures, root cause determinations and subsequent 

resolutions, and preventive actions.  All associated documentation must be retained for at least five (5) years as 

described in §10. 

 

Other examples of circumstances requiring a major corrective action include, but are not limited to: 

 

 Contamination trends as indicated by blanks routinely above acceptable levels 
 

 Spikes, surrogates and lab control samples continually outside acceptance limits 
 

 Change to the MDL and/or PQL (RL) for a procedure 
 

 ñNot Acceptableò Proficiency Testing results  
 

 Results of internal or external audits 
 

 Discrepancies observed at any stage of data review or reporting   
 

 Hold times or deadlines routinely missed 
 

 Evidence of insufficient or inadequate training 

 

Following initiation, the procedure for a major corrective action proceeds to an investigation by the assigned individual 

to determine the root cause of the problem and to identify possible resolutions to rectify the problem.  The action(s) 

most likely to eliminate the problem and prevent recurrence of the problem must be selected, documented and 

implemented, and pertinent staff members must be trained, if necessary.  Changes resulting from the corrective action 

will be monitored, if necessary, to ensure the resolution(s) are shown to be effective.  A general outline of the 

procedure is as follows: 

 

1) Initiation:  Any employee may initiate a corrective action by notifying QA.  The department manager should 

always be notified first of any problem and then inform QA.  If determined to be necessary, QA personnel will 

open a corrective action and assign a unique tracking number. 

 

2) Assignment:  QA assigns the corrective action to the person(s) responsible for characterizing the problem; 

defining and implementing corrective action(s), including preventative measures; performing root cause 

analysis and data impact assessment; and composing the majority of the corrective action report. 

 

3) Immediate action must be taken to eliminate propagation of errors.  Stopgap measures may be employed, 

including but not limited to:  subcontracting analyses, imposing a moratorium on data reporting, manual data 

transformation.  Immediate action shall be to a degree commensurate with the magnitude and risk of the 

problem.  

 

4) Investigation and Action:  Must be completed within two (2) weeks from the date the corrective action was 

initiated.  The need for an extension must be communicated to the QA department. 

 

a. The assigned individual(s) launch an investigation of the problem.  There are three major components of 

the investigation 

1) Characterization of the problem:  A thorough, but succinct, description of the problem must be 

composed.  Whenever possible, this includes determination of the exact timeframe during which the 

error was present. 
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2) Root Cause Analysis (RCA):  Focuses on establishing the sequence of events or causal chain leading 

up to the problem, identifying contributing factors and elucidating relationships between them, and 

determining where intervention could be reasonably implemented to change performance and prevent 

an undesirable outcome.  The depth of the RCA shall be commensurate with the risk and magnitude of 

the problem. 

3) Data Impact Assessment (DIA):  Once the problem has been fully characterized, it must be evaluated 

to determine whether client data may have been significantly impacted by the error.  The DIA shall be 

commensurate with the risk and magnitude of the problem. 

 

b. A resolution to correct the problem and prevent its reoccurrence must be determined, and the estimated date 

by which the resolution will be completed and implemented must be indicated in the appropriate section of the 

form.  Resolution may be done solely by the person(s) who investigated the root cause or it may require input 

from one or more additional departments. 

 

1) Conduct additional training if necessary.  Training must be documented using the appropriate form 

and must include a description provided by the person who conducts the training.  All trainees are 

required to sign and date the form to acknowledge he/she has received training, understands the 

change(s) and agrees to adhere to any change(s) in a policy or procedure. 

2) Revise SOP(s) as necessary.  Proposed revisions must be documented on the SOP Revision form 

(FRMQA030) and approved by QA before trained personnel initial / date and implement the changes.  

Use FRMQA023 if the changes are incorporated into the SOP and a new effective version is issued. 

3) Perform additional measures (e.g. computer system changes, instrument or support equipment 

purchase, etc.) as necessary. 

4) Document implementation dates for each corrective action. 

5) Attach or reference all supporting documentation in the corrective action report. 

 

5) Project Manager Review:  If necessary, the PM will determine whether affected data will be accepted or 

rejected, contact the client, and reissue a revised report if necessary.  Project Manager review may not be 

required for every major corrective action. 

 

6) QA reviews the corrective action.  If satisfactory, the corrective action is approved and closed. 
 

7) If necessary, QA conducts follow-up.  Follow-up is scheduled after sufficient time has elapsed to observe the 

efficacy of the corrective action and may need to be done multiple times.  If the corrective action is determined 

to be ineffective, then a new major corrective action will be initiated and the process repeated.  QA follow-up 

may be documented on the corrective action report or the CAR spreadsheet located on ACZôs network. 

  

2.5.3 Technical Corrective Actions 

 

 Technical corrective actions apply to departures or deviations from the quality control parameters stated in individual 

test SOPs.  Each test SOP must include all required quality control that applies to the procedure (as stipulated by the 

method and other regulatory agencies) as well as the performance frequency, acceptance criteria and corrective action 

for handling failed quality control measurements.  Each SOP must describe the procedures to be followed for reviewing 

and assessing data, including corrective action for handling out-of-control or unacceptable data.  The required protocol 

for technical corrective actions is summarized below.  ACZôs protocols are included within the [  ]. 

   

1) Identify the individual responsible for assessing each nonconformance and initiating or recommending 

corrective action [analyst who performs AREV] 
 

2) Define how the analyst must treat data if associated quality control measurements are unacceptable [§12 of SOP]  
 

3) Specify how non-conformance and subsequent corrective actions are to be documented [data review checklist] 
 

4) Specify how management reviews the corrective actions [reviewed during SREV] 

 

To the extent possible, samples shall be reported only if all quality control measures are acceptable.  If a quality control 

measure is found to be out of control then the corrective action described in the SOP must be performed.  Alternatively, 
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report data with the appropriate qualifier if reprocessing and reanalysis is not possible.  The qualifier must be assigned 

to any sample(s) associated with the failed quality control measure.  A current list of all extended qualifiers is available 

in the LIMS database and may be accessed by all employees.  

 

2.5.4 Preventive Action 

 

Preventive action is a pro-active process to identify opportunities for improvement rather than reacting to the 

identification of problems or complaints.  Needed improvements and potential source(s) of any nonconformance, either 

technical or concerning the Quality System, must be identified and addressed.  Examples of preventive action include 

but are not limited to: maintaining a cross-trained staff; maintaining a supply of spare consumable parts; monitoring the 

performance of support equipment; performing routine maintenance on instruments; maintaining an adequate supply of 

standards/reagents; ordering supplies before running out; completing log-in review in a timely manner; ensuring ACZ 

can perform work before samples are accepted; correcting quotes before samples are logged in; and analyzing samples 

by the appropriate method.   

 
2.6 Management Review of the Quality System   

 

At least once per calendar year, ACZôs management conducts a review of its Quality System and all activities related to its 

environmental testing services to ensure their continuing suitability and effectiveness, and to introduce necessary changes or 

improvements.  At a minimum, the review must take the following into account: 

 

 Status, review, and discussion of major corrective actions 

 Results of recent PT studies and corrective actions initiated / completed 

 Review of recent external audits  

 Review of internal audits 

 Presentation of ideas to improve efficiency and productivity 

 Presentation of ideas to improve service and data quality  

 Status of state certifications 

 Feedback from clients 

 Feedback from employees 

 Ethics Program 

 Ombudsman  

 Changes in the volume and type of work undertaken 

 Other pertinent issues 
 

2.6.1 Department Reports 
 

Each department manager completes a Department Report (FRMQA041) prior to the Management Review 

meeting.  Each item on the report is to be evaluated as it pertains to the individual department.  FRMQA041 is 

provided in APPENDIX D ï Forms for Management Review of the Quality System   
 . 

 

2.6.2 Management Review Report 

 

The completed department reports are submitted to ACZôs President by the specified due date, and the information 

from each report is reviewed and compiled to complete the Management Review Report (FRMQA042).  A copy of 

the completed report is issued to each manager in advance of the Management Review meeting.  At a date / time 

specified by the President, all managers meet as a group to discuss the report.  Other formats may be utilized at the 

Presidentôs discretion.  All reviews will be appropriately documented and all documentation retained for at least 

five (5) years as described in §10 (Control & Storage of Records & Documents).  FRMQA042 is provided in 

APPENDIX D ï Forms for Management Review of the Quality System   
 3 ETHICAL AND LEGAL RESPONSIBILITY 
 

All ACZ employees have an ethical and legal responsibility to produce data that is accurate, reliable, and legally defensible.  

ACZôs proactive program for the prevention and detection of improper, unethical or illegal actions includes the implementation 
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in 2002 of an Ombudsman who acts as a neutral party and serves as a confidential liaison between ACZ employees and upper 

management regarding questions, problems, complaints, suggestions, or ethical dilemmas.   

 

All employees are educated with regards to ACZôs Code of Conduct and Code of Ethics as well as ACZôs zero-tolerance 

policy, which is strictly enforced.  Additionally, employees are informed about the processes in place to ensure employees 

are free from any undue internal or external commercial, financial or other pressures that may adversely effect the quality of 

an employeeôs work, endanger the trust in the independence of ACZôs judgment, or compromise the integrity of ACZôs 

environmental testing activities.  A more detailed description of all aspects of the ethics program is provided in ACZôs SOP 

Data Integrity Principles & Policies (SOPAD039).   

 

ACZ will not tolerate any unethical or improper activities or behavior.  Violation of company policies may lead to 

repercussions ranging from a severe reprimand to termination, and possible criminal prosecution if warranted by the 

situation.  ACZ has access to many resources that may be utilized at any time to help clarify any situation determined to be 

a ñgray area.ò  Employees are strongly encouraged to seek further guidance from a supervisor, ACZôs Ombudsman, 

President, or QA staff whenever doubt is raised.  Activities that will not be tolerated include, but are not limited to:   

 

 Misrepresentation of a procedure or documentation ï Intentionally performing a job duty in a manner that does not 

comply with a documented procedure, including but not limited to a test SOP or method used for sample analysis; 

providing inaccurate and misleading documentation associated with a data package or failing to provide the necessary 

documentation as part of a data package. 

 

 Falsifying Records ï Providing false information on personal credentials, resumes or educational transcripts, logbooks, 

raw data and client reports, or creating data without performing the procedure (also known as dry labbing). 

 

 Improper peak integration ï Intentionally performing improper integration of data chromatograms so quality control 

samples meet acceptance criteria.  This is also known as peak shaving or peak enhancing. 

 

 Improper clock setting ï Readjusting the computer clock so that it appears samples were analyzed within hold times.  

Also referred to as time traveling.   

 

 Improper representation of Quality Control samples ï Failing to treat batch quality control samples in the same manner 

as client samples (including Proficiency Testing samples) or misrepresenting any type of quality control sample associated 

with the preparation batch and/or analytical batch. 

 

 Improper calibration  ï Intentionally performing improper manipulation of calibration data or forging tune data so that it 

meets acceptance criteria.   

 

 File Substitution ï Replacing invalid data with valid data from a different time so the analysis appears to be successful. 
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4  PERSONNEL AND RESPONSIBILITIES  
 

Due to the nature of regulatory oversight and the increasing demands of the environmental lab industry, QA issues 

permeate all aspects of our business, the largest and most critical of which are operations (production).  On a daily basis, 

QA and Production must efficiently function together to consistently provide our clients with technically sound and legally 

defensible data and to ensure the Quality System remains an integral part of all areas within ACZ.  The President must rely 

on regular input and feedback from ACZôs QA Officer and Production Manager, and to this effect, upper management is 

defined as ACZôs President, QA Officer and Production Manager.  It is the responsibility of upper management to 

document company policies, objectives, systems, programs, procedures, and instructions to the extent necessary to assure 

the quality and defensibility of all data.     
 

ACZ is organized such that the President also works directly with and relies on input and feedback from the  

Senior Project Manager, Business Development Manager, Production Supervisors, Document Control Supervisor, IT Manager, 

Chief Financial Officer, and Chemical Hygiene Officer.  These individuals are responsible for managing both the day-to-day 

operations and long-term goals within their respective areas.  It is the responsibility of all managers to ensure that all 

documented ACZ policies and procedures, including those in the QAP and associated SOPs, are communicated to, understood 

by, made available to, and implemented by ACZ personnel. 

 

Figure 4-1.  Employee Organizational Chart  
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4.1 President/CEO  

 

The President is ultimately responsible for all analytical and operational activities of the laboratory and must ensure 

that 1) the laboratory carries out all environmental activities in such a way as to meet the requirements of the TNI 

Standards and 2) the laboratory satisfies the needs of the client and the regulatory authorities.  General duties involve 

budgeting for all departments, making decisions on capital equipment and automation; developing company policies 

and benefits; addressing personnel issues such as hiring, firing, and promotions; and working with clients on various 

matters.  Day-to-day responsibilities include providing direction to all laboratory departments including laboratory 

operations, accounting, marketing, QA, and client services.  Additional responsibilities are as follows:   

 Work directly with ACZôs Ombudsman to provide and maintain a mechanism for confidential reporting of ethical/data 

integrity issues as well as issues that may directly affect current ACZ policies. 

 

 Define the minimal level of qualification, experience, and skills necessary for all laboratory positions. 

 

 Provide the QA Officer with defined responsibility and authority for ensuring the successful development, 

implementation, and management of ACZôs Quality System. 

 

 Provide the Production Manager with defined responsibility and authority for ensuring the technical operations and 

provision of resources needed to maintain the required quality of laboratory operations. 

 

 Provide adequate supervision of environmental staff by persons familiar with methods and procedures, purpose of each 

test, and assessment of the test results. 

 

 Ensure all technical staff has demonstrated capability in the activities for which they are responsible and ensure that the 

training of each member of the technical staff is kept up-to-date. 

 

 Ensure the QA Officer has access to the highest level of management at which decisions are made on laboratory policy 

or resources. 

 

 Provide managerial staff the authority and resources needed to discharge their duties. 

 

 Provide technical personnel the resources needed to discharge their duties. 

 

 Specify and document the responsibility, authority, and interrelationship of all personnel who manage, perform or 

verify work affecting the quality of calibrations and tests. 

 

 Implement appropriate and current guidelines for all lab methods and procedures to ensure data quality and efficiency 

of analyses.  Ensure all method protocols utilized by ACZ meet the QC requirements as established by EPA or other 

governing agency.   

 

 Document all policies and procedures related to the analytical and operational activities of the laboratory. 

 

 Provide support to technical staff to ensure timely completion of all laboratory work, and develop contingency plans to 

ensure workflow progresses as planned. 

 

 Meet quarterly (or more often) with the QA Officer and Production Manager.  
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4.2 QA Officer  
 

The QA Officer reports directly to the President; however, the QA department is considered a separate entity from operations in 

order to assure data is evaluated objectively and assessments are performed without outside (i.e. managerial) influence.  The QA 

Officer has direct access to the President, and is therefore able to discuss and/or resolve all concerns, policies, etc. related to 

quality assurance or quality control. The primary responsibility of the QA Officer is to develop, implement, and manage all 

aspects of ACZôs Quality System, and he/she may take any action necessary to ensure all ACZ employees adhere to all 

policies, procedures, and objectives documented in ACZôs QAP, SOPs, memorandums, emails, etc.  If warranted, the QA 

Officer has the authority to halt the performance of a single method or the production of a department, and if necessary, the 

operations of the entire laboratory, and will grant permission to resume when satisfied that the issue(s) have been resolved.  

Additional responsibilities include but are not limited to those stated in FRMAD060 and the following: 
 

 Review and revise ACZôs QAP and provide training for all employees following approval of a new version. 
 

 Provide QA orientation to new employees. 
 

 Meet quarterly (or more often) with the President and Production Manager. 
 

 Work with department managers to develop and improve training protocols.  
 

 Conduct department training sessions as needed to address specific problems and questions. 
 

 Arrange for or conduct internal audits; notify management of deficiencies; and track corrective actions. 
 

 Organize all external audits; notify management of deficiencies; and assign and track corrective actions. 
 

 Review and approve SOPs (may designate responsibilities to QA Coordinator). 
 

 Meet at least quarterly with Production Supervisors to provide information, respond to questions, etc.  
 

 Manage Proficiency Testing (PT) program (may designate responsibilities to QA Coordinator). 
 

 Coordinate and maintain all regulatory and client certification programs. 
 

 Review and validate a determined percentage of all data packages from Log-in to Reporting. 
 

 Work with marketing/client service representatives on QA aspects of proposals. 
 

 Work with Project Managers and the Production Manager to resolve client feedback regarding data quality. 
 

 Review and maintain records and documentation for audits, certifications and all other QA issues. 
 

Qualifications: 
 

 General knowledge of the analytical test methods  

 Documented training and/or experience in QA procedures 

 Knowledge of the Quality System as defined under NELAC 
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4.3 QA Coordinator 

 
The QA Coordinator reports directly to the QA Officer and assists the QA Officer with the development, implementation, and 

management of the Quality System.  Primary job responsibilities are as follows: 

 

 Review and maintain records/documentation for employee training including DOCs, MDLs, etc. 

 

 Provide initial QA orientation to new employees.  

 

 Provide follow-up QA training to new employees. 

 

 Schedule analyses and compile and report data for Proficiency Testing (PT) program, including DMRQA.  

 

 Initiate and track corrective actions related to PT samples and manage all documentation associated with analyses. 

 

 Review and approve SOPs. 

 

 Conduct internal audits, notify management of deficiencies; and track corrective actions. 

 

 Conduct department training sessions as needed to address specific problems and questions. 

 

 Update control chart-generated QC limits in the LIMS database as needed. 

 

 Monitor control & calibration of support equipment 

 

Qualifications: 

 

 General knowledge of the analytical test methods  

 Documented training and/or experience in QA procedures 

 Knowledge of the Quality System as defined under NELAC 
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4.4 Production Manager 

 
The Production Manager reports directly to the President.  General duties involve working with analytical department 

supervisors on a daily basis to prioritize client projects and QA deadlines and to track sample analyses in order to maintain 

acceptable turn-around-times for project completion.  The Production Manager also addresses personnel, instrumentation, 

and reagent/supply issues that may affect the completion of the scheduled work and works directly with the QA department 

to ensure all Quality System requirements pertaining to production are successfully completed in a timely manner.  

Additional responsibilities are described in FRMAD060. 

 

 Conduct weekly meeting with Production Supervisors to discuss current and upcoming workload, scheduling, priority 

projects, QC requirements, instrument / equipment issues, personnel, etc. 

 

 Schedule QA work (MDL studies, DOCs, PT sample analysis, SOP revisions, etc.) with department supervisors in 

order to ensure QA requirements are kept up-to-date. 

 

 Meet at least quarterly with the President and QA Officer. 

 

 Communicate with Project Managers regarding project/instrument status.  Notify PMs if problems exist that may affect 

the project completion date. 

 

 Work with marketing/client service representatives on production aspects of proposals. 
 

 Work with Project Managers and the QA Officer to resolve client feedback regarding data quality. 

 

 Perform checks of sample status using LIMS database to help the laboratory staff meet all established hold times and to 

determine that analyses can proceed as scheduled to meet required turnaround times. 

 

 Provide hands-on support to analysts when necessary to ensure timely completion of all laboratory work, and develop 

contingency plans to ensure workflow progresses as planned. 

 

 Work with QA Officer to develop and improve training protocols, conduct department work sessions to address 

specific problems and questions. 

 

Qualifications: 

 

 General knowledge of the analytical test methods  

 

 Minimum four (4) years of laboratory experience  

 

 Minimum two (2) years of supervisory experience 

 

 General knowledge of lab-wide systems (including but not limited to log-in and reporting) 
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4.5  Production Supervisor 
 

Each Production Supervisor is a full-time employee who reports to the Production Manager and exercises day-to-day 

oversight of laboratory operations for their specific area(s) of expertise. Each supervisor must be familiar with the test 

methods and related theory and instrumentation, as well as the assessment of results.  In addition to monitoring the standards of 

performance, validity of all analyses, and quality of all data generated in their respective department(s), each supervisor is also 

responsible for ensuring that a new analyst has successfully completed all training requirements and is adequately prepared to 

commence work on client samples.  Additional responsibilities are described in FRMAD060.  If any supervisor is absent for 

more than 15 consecutive calendar days then another full-time staff member meeting the required qualifications will be 

assigned to perform the supervisorôs duties.   
 

Required Qualifications for a Production Supervisor: 
 

1) Chemical analyses (Organics & Metals):  BS or BA in chemical, environmental, biological sciences, physical 

sciences or engineering, with a minimum of 24 college semester credit hours in chemistry and at least two (2) years 

of experience in the environmental analysis of representative inorganic and organic analytes for the which the 

laboratory seeks or maintains accreditation.  A masters or doctoral degree in one of the above disciplines may be 

substituted for one (1) year of experience. 

 

2) Inorganic Chemical analyses (other than Metals):  At least an earned associateôs degree in the chemical, physical, or 

environmental sciences, or two (2) years of equivalent and successful college education, with a minimum of 16 

college semester credit hours in chemistry and at least two (2) years of experience performing such analyses. 

 

3) Radiological analyses:  BS or BA in chemistry, physics, or engineering, with at least 24 college semester credit 

hours in chemistry and at least two (2) years of experience in the radiological analyses of environmental samples.  A 

masters or doctoral degree may be substituted for one (1) year of experience. 
 

4.6 Business Development Manager  
 

ACZôs Business Development Manager reports directly to the President and supervises all Client Service Representatives, 

each of who conducts marketing and sales efforts on behalf of ACZ with potential, new and existing clientele, and develops 

and maintains long-term relationships with customers by working with Project Managers when necessary.  Additional 

responsibilities of the Business Development Manager are described in FRMAD060.  ACZôs Client Service staff is 

authorized to review all contractual agreements with clients, review all proposals and develop price quotations for routine 

and non-routine analytical projects.  
 

4.7 Project Manager (PM)  
 

The Senior Project Manager reports directly to the President and is responsible for overseeing the PM department. 

Additional responsibilities of the Senior PM are described in FRMAD060.  Each Project Manager serves as the primary 

laboratory contact for each ACZ client, handles all client service requests, and investigates and resolves any problem 

brought to ACZôs attention by the customer. In order to provide consistency, each PM is assigned a list of clients, and it is 

the primary responsibility of each PM to ensure all of their client project needs are managed on a day-to-day basis and met 

in a timely manner and that all data submitted to the client is of high quality.  All PMs work directly with the Production 

Manager and Production Supervisors regarding client data issues (due dates, hold times, retests, data quality, etc.), with 

Document Control regarding client reports and with the QA department regarding data quality questions or concerns.  



ACZ  Laboratories, Inc.   July 20, 2010 

Quality Assurance Plan  Version 14 

SOPAD018.07.10.14 Page 21 of 102 

 

2773 Downhill Drive   970-879-6590 
Steamboat Springs, CO 80487   www.acz.com 

   

   

 

  
4.8 Instrument Operator   

 

Instrument operators report directly to the respective Production Supervisor.  The position involves the analysis of various 

matrices for trace level contaminants using specialized and technical instrumentation, and each operator must be capable of 

performing all job duties in an accurate and proficient manner. Education will be verified by providing a copy of a college 

transcript or diploma, which is maintained in the employeeôs personnel file. Experience is verified by ACZôs CFO prior to 

completing the hiring process (verbal or documented verification provided by each reference listed on a resume or application is 

acceptable).  The operator must demonstrate understanding of related theory, mathematics, analytical instrumentation and 

data interpretation.  This work is predominantly intellectual and involves the continuous use of professional and sound 

judgment.  The employee must meet or exceed all requirements for generation of litigation-quality data and must also 

continue to demonstrate increased proficiency regarding the interpretation of the data as well as the operation and 

troubleshooting of the assigned instrument(s). These improvements should be attainable through ongoing efforts in-house 

as well as through specialized instruction at off-site locations.  Prerequisites regarding education and experience, as well as 

job responsibilities and performance expectations are described in FRMAD059.  Exceptions pertaining to experience or 

education will be made on a case-by-case basis. 
 
Qualifications: 
 

 BA or BS in Chemistry or related science or a minimum of 3 years of relevant experience in lieu of degree 

 Prior laboratory experience is preferred but is not required.   

 Successful completion of training by supervisor or proficient instrument operator  

 
4.9 Laboratory Analyst [Technician] 

 

The laboratory technician reports directly to the respective Production Supervisor.  The position involves analysis of 

various matrices using appropriate analytical techniques and support equipment as well as preparation of samples for 

instrument analyses.  Each technician must be capable of performing all job duties in an accurate and proficient 

manner.  Education will be verified by providing a copy of a college transcript or diploma, which is maintained in the 

employeeôs personnel file.  Experience is verified by ACZôs CFO prior to completing the hiring process (verbal or 

documented verification provided by each reference listed on a resume or application is acceptable).   The technician 

must demonstrate understanding of related principles and mathematics, must possess common sense and mechanical 

skills, and must seek professional judgment from the supervisor as necessary. The employee must meet or exceed all 

requirements for generation of litigation-quality data as well as sample preparation tasks and routine analyses, and 

must also continue to demonstrate continuous improvements.  These improvements should be attainable through 

ongoing training efforts in-house as well as through training opportunities at off-site locations.  Prerequisites regarding 

education and experience, as well as job responsibilities and performance expectations are described in FRMAD058.  

Exceptions pertaining to experience or education will be made on a case-by-case basis. 

 
Qualifications: 

 

 BA or BS in Chemistry or related science is preferred but is not required 

 Prior laboratory experience is preferred but is not required 

 Successful completion of training period by supervisor or proficient technician  

 

4.10 Information Technology (IT) Manager  
 

The Information Systems Manager reports directly to the President and is responsible for the oversight of the IT department 

regarding the installation and maintenance of ACZôs computer network and all hardware and software and related equipment 

deployed on the premise.  Additional responsibilities are described in FRMAD060.  The department is also responsible for 

developing, maintaining, and improving custom written applications for laboratory automation and efficiency as well as for 

ACZôs Oracle database, Intranet (Labweb), Internet and electronic diskette deliverables (EDDs).   
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4.11 Log-In Supervisor 
 

The Log-In Supervisor reports directly to the President and is responsible for the oversight and management of all 

department personnel and operations.  Primary responsibilities include fulfillment and shipment of bottle orders to the 

clientôs destination in a timely manner, receipt of all incoming samples, evaluation of all incoming samples against ACZôs 

Sample Acceptance Policy, entering samples into the LIMS database, and performing timely review of all logged samples.  

Additional responsibilities are described in FRMAD060. 
 

4.12 Document Control Supervisor 

 

The Document Control Supervisor reports directly to the President and is responsible for the oversight of the Document Control 

department.  Primary responsibilities include the generation of client reports and EDDs and the maintenance, organization and 

control of all hard copy data and records, including workgroup data, client reports, CCOCs, QA records and documents.  

Additional responsibilities are described in FRMAD060. 

 

4.13 Chemical Hygiene Officer (CHO) 

 

The Chemical Hygiene Officer is primarily responsibilities for oversight of ACZôs documented Chemical Hygiene Plan, 

conducting initial and refresher safety training for all employees, monitoring exposures, and maintaining records for 

Material Safety Data Sheets, injury reports, chemical exposure reports, etc.  Additional responsibilities include as working 

with management to develop and implement policies to improve the program. The person designated as CHO must have 

completed at least one basic laboratory safety course and has one year's experience performing laboratory work, preferably 

with responsibility for at least one area of laboratory safety. 

 

4.14 Radiation Safety Officer (RSO) 

 

ACZ Laboratories, Inc. must always have a RSO while the Radioactive Materials License is active.  The President appoints 

a Radiation Safety Officer to act as his/her representative in implementing the Radiation Safety Program.  The RSOôs 

responsibilities include developing radiation safety guidelines in accordance with Nuclear Regulatory Commission (NRC) 

rules and regulations, and for assuring compliance with those guidelines by ACZ personnel.  The RSO will work with 

ACZôs administration to implement policies and seek ways to improve the safety program.  The person designated as RSO 

must have completed a Radiation Safety Course or have at least 3 years of experience prior to being officially designated as 

the RSO.  The RSO reports directly to the President of ACZ. 
 

4.15 Chief Financial Officer (CFO) 
 

ACZôs Chief Financial Officer is primarily responsible for all financial matters including payroll, accounts receivable, 

accounts payable and financial statements; monthly and annual balance and profit and loss statements; and assisting with 

annual budget preparation.  In addition, the CFO maintains and monitors the security system and electronic time clock, 

invoices client projects from the database, updates customer account information, acts as the administrator for 401k/Profit 

Sharing Plan, maintains and executes the Employee Benefits Manual and assists in hiring process by posting job openings, 

scheduling qualified candidates for interviews, checking references, and ensuring a new employee provides proof of 

education. 
 

4.16 Purchasing Agent 
 

Primary responsibilities include generating material requisitions and tracking all subsequent purchase orders; inspecting all 

incoming goods; generating PCNs for all incoming standards, reagents, and chemicals; tracking and maintaining an adequate 

supply of laboratory consumables. 
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5 TECHNICAL TRAINING    
 

Prior to the independent generation or review of data for client samples (including PT samples), all analysts must undergo a 

formal, documented training process. Technical personnel must be thoroughly trained in the analytical techniques and 

operating principles and procedures for the methods utilized by ACZ.  This process includes but is not limited to: reading 

the associated published method, reading all related SOPs, improving laboratory skills, learning troubleshooting, 

maintenance, calibration and operating procedures for pertinent equipment and instruments, and creating workgroups and 

reviewing data through the LIMS database. 
 

It is the responsibility of the department supervisor to determine that a new analyst is properly trained, has successfully 

completed all initial training requirements and is prepared to commence work on client samples.  Under no circumstances may 

any analyst independently generate client data before receiving the explicit approval of the QA department.    
  

5.1 The effective version of the test SOP provides the framework for training for all sample preparation and analysis.  

The SOP is typically based on published approved methodologies (EPA or other) and incorporates any necessary 

activities and protocols not included in the published method(s) as well as requirements stipulated by other 

regulatory agencies.  
 

5.2 Training for data AREV or SREV only must be documented as specified in §2.3.6. 
 

5.3 Each employee must be trained either by the department supervisor or by an analyst within the department who is 

proficient in the area of testing and has been designated by the supervisor.  Whenever possible, anyone performing 

training must meet the following requirements: 
 

1) Documentation of training on the effective version of the test SOP. 

2) Documented approval for the analysis. 

3) A current IDOC or CDOC. 

 

 Exceptions may be granted on a case-by-case basis as approved by the QA Officer. 
  

5.4 Initial training is documented using the Initial Method Training form (FRMQA004).  Once training has been 

completed, the trainee and the instructor fill out the form together to ensure all pertinent information has been 

addressed and to ensure the trainee comprehends the material and is provided an opportunity to ask questions or 

request additional training.  The traineeôs signature is an attestation that he/she has read, understands, and agrees to 

always follow the effective version of the SOP. 
 

5.5 To demonstrate an aptitude for the procedure, the analyst must perform a successful Initial Demonstration of 

Capability (IDOC) prior to independent preparation and/or analysis of client samples. Performance is documented 

using FRMAD023.  The data is reviewed initially by the department supervisor and the analyst (AREV), and both 

individuals must initial and date the review checklist.   
 

5.6 SREV for any preparation workgroup is performed by the department supervisor or a qualified analyst, and SREV 

for any analytical workgroup is performed by QA.   
 

5.7 Prior to performing an IDOC, a new analyst should be provided sufficient opportunity to practice the procedure.  

This confirms the analyst understands the procedure and feels comfortable performing the procedure 

independently.  Data associated with any practice is not submitted to QA.  
 

5.8 It is not necessary for the first IDOC attempt to pass; however, the supervisor needs to review the analystôs 

techniques if multiple attempts do not pass. 
 

5.9 A thorough review of the raw data is performed as part of initial method training and should include particular 

attention to details not presented in LIMS or on the final report, such as generating final sample concentration from 

the instrument response provided in the raw data (if applicable), verifying correct standard and reagent traceability.   
 

5.10 Where specified by the method or a regulating entity, and as stated in the test SOP, successful demonstration of 

performance such as Linear Calibration Range determination (LCR) or Method Detection Limit (MDL) study must 

be completed prior to independent analysis of client samples.  
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5.11 All initial training documentation must be submitted to the QA department as a complete package. At a minimum, 

the package must include: 
 

1) Initial Method Training form (FRMQA004), signed by the trainee and instructor (or department 

supervisor). 
 

2) IDOC documentation: 
 

V Completed and signed certification statement (FRMAD023) 

V Workgroup bench sheet, raw data, and all supporting documentation 
 

3) If applicable, an MDL study.  Complete FRMAD031 and attach all related raw data and supporting 

documentation. 
 

4) If applicable, calibration range study.  Complete FRMQA029 and attach all related raw data and 

supporting documentation. 

 

5) For all determinative methods utilizing a calibration curve or average response factor, the Method 

Calibration Form (FRMQA050). 
 

5.12 Following review of all pertinent training documentation, QA will issue procedure-specific clearance for the 

trainee to independently generate and review data for client samples.  This permission is tracked and may be 

viewed on a designated location on the public network drive.   
 

1) Approval for preparation procedures is granted after the instrument data has been reviewed and approved.   
 

2) An unapproved analyst who is ñshadowingò the trainer (observing, learning the organization of the lab, 
reagent room, etc.) may not assist with the procedure, and the workgroup documentation must bear only 

the initials of the trainer, who is fully responsible for the data.   
 

3) If the analyst has successfully completed training for a procedure and generates client data or reviews 

client data prior to QA approval, then any workgroup(s) or data review checklist must also bear the initials 

of a proficient analyst, with current approval for the method, who oversees the analystôs work for the 

procedure and assumes full responsibility for the data.  The primary analyst must always be aware that 

he/she is responsible for the workgroup.  The use of another employeeôs initials without their explicit 

approval is expressly prohibited. 
 

5.13 The supervisor is responsible for ensuring the training of each analyst is kept up-to-date. Each analyst must read, 

understand, and agree to follow the effective version of the SOP and continued proficiency must be demonstrated 

and documented annually for each analyst. 
 

5.14 Each production supervisor routinely conducts department meetings to discuss procedures, work schedules, 

resources, questions and concerns, problems, QA, etc.   
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6  SAMPLE COLLECTION & HOLDING TIMES  
 

Sample collection procedures are well documented by the EPA and other agencies, and ACZôs clients are instructed to provide 

representative samples whenever possible.  ACZ supplies its clients with the containers and other materials necessary to 

maintain sample integrity (to the extent possible) from the time of collection through analysis.  Although ACZ does not perform 

sample collection activities, each project manager or client service representative will assist a client with specific sampling 

requirements as needed, or when necessary, will direct a client to other resources.  The following sections include general 

information on sample containers, preservatives and holding times, which are essential components in preserving the chemical 

and physical properties possessed by the sample at the time of collection. 
 

6.1 Sampling Containers and Preservatives 
 

The EPA outlines the requirements for sample container types, sample volume and preservation.  ACZ inventory includes 

various sizes of plastic and glass containers that range from pre-sterilized to certified-clean by the supplier.  Amber bottles are 

used when specified by the method. Glass containers are obtained from vendors that specialize in the sales of environmental 

sample containers, and all non-certified bottles are purchased from reputable lab/industry vendors.  Refer to FRMAD045 and 

FRMAD046 for bottles types and preservation techniques for specific analyses.  Refer also to APPENDIX A    Required 

Container Type, Preservation Techniques, and Holding Times for additional information regarding EPA requirements 

container types and preservation.    
 

All sample containers shipped to our clients are new, contain the appropriate preservative(s), and are color-coded to identify 

preservation and storage.  Out-going containers are packed in clean coolers with a copy of ACZôs Sample Acceptance Policy, 

general directions for sample collection, bottle labels, ice packs, sampling information, blank chain of custody, return shipping 

labels, and custody seals. Trip blanks and rinsette water are included when requested by the client or when mandated by a 

specific analytical method.   After samples have been collected they are cooled to a temperature Ó 0 °C and Ò 6 °C.  Samples 

that require thermal preservation must be maintained within this temperature range until all analyses have been completed. 
 

6.2 Holding Times 
 

The EPA has conducted lengthy studies of sample degradation versus time to establish a maximum holding time for each 

parameter, and the results of these studies are compiled into holding-time tables to provide guidelines for litigation purposes.  

Data for a sample prepared / analyzed outside of the established holding time may be rejected by regulators as unusable.  

Holding times will vary slightly from regulation to regulation, thus further emphasizing the need for a client to consult with their 

Project Manager prior to sample collection.  The holding time begins from the time or date of collection in the field.  

APPENDIX A    Required Container Type, Preservation Techniques, and Holding Times outlines holding times (a hold 

time stated in 40CFR supersedes the published method).  The sampling date for PT samples is the preparation date, which must 

be documented on the workgroup and the container of prepared sample. 
 

If ACZ Laboratories, Inc. receives samples past holding times or near the expiration of the holding time, sample analysis will 

proceed unless the client has indicated on the CCOC that an attempt to contact the client must first be made.  Analyses 

performed outside of holding time will be appropriately qualified on the final report.  Holding times < 72 hours are calculated 

based on the hour of the sample date/time.  Holding times > 72 hours are calculated based on the day of the sample date/time. 
 

In general, and unless otherwise noted in the test SOP, sample preparation and analysis must be completed within the stated 

holding time.  For analyses that extend beyond the intended scope of the method for an analyte or matrix, the hold time 

stated in the SOP must be met, or samples must be appropriately qualified. 
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7    SAMPLE CUSTODY & SAMPLE HANDLING  

 

Sample custody begins with the receipt of sample containers from the client and continues beyond preparation and analysis to 

the proper disposal of primary and secondary sub-samples.  Complete and accurate documentation must be provided at all 

stages of custody.  There are many key elements to sample custody including laboratory security, chain of custody records, 

sample storage, internal custody logs, sample tracking within the laboratory, control of subcontracted work, and sample 

disposal. 
 

7.1 Laboratory Security 
 

A secure facility is essential to maintaining sample and data integrity and to providing safety to employees and visitors.  ACZ 

has an electronic security system, which controls and limits access to only authorized personnel.  The following steps have been 

taken to ensure this security: 

 All entryways are armed and a proximity reader at the east entrance and west shipping entrance allows access to an 

employee only after he/she passes their card.   

 Employees may enter/exit only through the west door at Log-In and the east door next to the lunchroom.   

 During normal business hours, public access into the building can be made at the front entrance and the west 

shipping entrance.  Both doors are equipped with a buzzer.   

 The outside doors at the west shipping entrance remain unlocked; however, the doors between the vestibule area 

and sample receiving area are controlled by the electronic security system. 

 Building access is limited to specific hours of the employeeôs shifts.    

 All employees are required to use their access cards to enter and exit the building. 

 If any employee does not have their access card, they must sign in at the front desk and notify ACZôs CFO.  A 

temporary card will then be activated and issued to the employee for the day.   This ensures a record is 

maintained of which personnel were in the building at any time. 

 Visitors must enter and exit through the main entrance and must sign the register at the front desk upon arrival and 

before departure.  A visitor badge is issued at sign in and collected at sign out.  There are two types of badges, red 

& green.  A red badge will not function as an access card and symbolizes the visitor requires an escort.  A green 

badge symbolizes the visitor does not require an escort and will function as an access card.  The decision to issue a 

green or red badge is determined, first, by the visitorôs trust level and, second, by the visitors access needs.   Visitor 

badges must be collected when the visitor leaves for the day. 

 Emergency Exit doors are to be used only for emergency purposes.  If a door is opened, an alarm will sound. 

 Loaning or transferring access cards to anyone, including other ACZ employees, is prohibited. 

 

7.2 Sample Receipt and Log-in 

 

Upon delivery of samples to ACZ, Log-In personnel evaluate the condition of the cooler and custody seals.  The custody seals 

are then broken to retrieve the Chain of Custody (COC), which must be signed by the sample custodian to document the transfer 

of possession of the samples to ACZ.  Once a cooler is opened, the pH of each sample is checked, if necessary, to verify the 

method preservation requirements have been met.  The pH check is documented along with cooler temperature, radioactivity 

screen and other pertinent sample information.  

 

Any problems, such as expired hold times, lack of preservative or improper cooler temperature, are noted and the Project 

Manager must contact the client as soon as possible so that a contingency plan can be initiated if necessary.  Samples are 

logged-in as outlined in the SOP Sample Receipt & Log-In Procedure / Maintenance of Sample Integrity (SOPAD045) and are 

delivered to the assigned storage areas.  Following log-in, every project is reviewed by the assigned PM, and upon completion 

of the review, the client receives an electronic summary, referred to as the ñLogin Review Reportò that details the project 

information.  This summary allows the client an opportunity to make changes to the project before samples are analyzed.  Refer 

to ACZôs SOP Client Service Policies and Procedures (SOPAD043) for additional information.  

 
7.3 Internal Custody Logs 
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Some clients may specify additional custody tracking of the samples once they have been logged in.  Internal custody may 

require that samples are stored in a manner that ensures limited access.  The internal custody log (FRMQA015) shall accompany 

the samples from log-in through completed analysis.  The person responsible for the work signs and dates each entry and/or 

page in the logbook.  When all data from a sample set is compiled, copies of all logbook entries shall be included in the final 

report package.  For projects requiring internal custody, ACZ will adhere to the procedure described in the SOP Client Service 
Policies and Procedures (SOPAD043). 

 

7.4 Sample Tracking 

 

Sample flow through the laboratory is facilitated by the use of an Oracle-based LIMS database (Laboratory Information 

Management System).  Every product (requested analysis) logged into the LIMS for a sample has a specific, pre-determined 

department path.  All products have default paths of at least Login Review and Reporting. Between these two departments, a 

product may go through, for example, Soil Prep and Metal Analysis or Soil Prep, Organic Prep and GC Analysis. At each 

department step in a product's path, the status can be updated and viewed at any time. Analytical product statuses are defined 

below.  Additional information regarding sample tracking is available in the SOP Client Service Policies and Procedures  

(SOPAD043). 
 

NEED Prep or Analysis has not been started 

WIP Prep or Analysis has been started (Work In Progress) 

PREP Sample preparation is complete and sample is ready for analysis 

UPLD Analytical data has been uploaded into LIMS 

AREV Analyst has reviewed and accepted analytical data 

SREV Supervisor has reviewed and accepted analytical data  

DONE Analysis or task has been completed 

REDO Sample requires reanalysis 

REDX  Sample requires re-digestion/extraction 

CANT  Sample preparation or analysis cannot be performed 

NREV Project requires PM review before work can begin 
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8 PROCUREMENT, INVENTORY & TRACEABILITY OF SUPPL IES   
 

8.1 Procurement / Inventory 
 

All consumable supplies are purchased from reputable vendors that have been evaluated for service, quality, and price.  To 

the extent possible, materials traceable to national or international standards of measurement are purchased for use in 

technical operations.  Supplies are purchased using ACZôs purchase order (PO) and inventory system database.  The 

Purchasing Agent is not permitted to make a substitution for any material(s) specifically requested unless the department 

supervisor approves the substitution.  Upon receipt, reagents, chemicals, standards, and other laboratory consumables are 

stored in the Chemical & Supply Room, which has limited access, or are delivered to the laboratory.  Refer to ACZôs SOP 

Purchase, Receipt, and Storage of Consumable Materials for Technical Operations (SOPAD037) for additional 

information. 
 

8.2 Glassware  
 

ACZ uses only laboratory grade glassware.  Prior to use, glassware is cleaned to meet the sensitivity of the method.  Refer to 

individual test SOPs for detailed cleaning procedures.   
 

8.3 Other Supplies 
 

Routine consumables (centrifuge tubes, autosampler tubes, pipette tips, etc.) are purchased through an automatic system 

managed by Fisher (RIMS).  All other supplies are purchased on an as-needed basis through ACZôs Purchase Order and 

inventory system database.  Refer to SOPAD037 for additional information. 
 

8.4 Traceability of Standards and Reagents 
 

To provide complete traceability, each data package must reference every standard and reagent used for sample preparation 

or analysis, including but not limited to acids, bases, preservatives, color reagents, pH indicators, buffers, instrument 

reagents.  Each PCN and/or SCN must be documented either on the workgroup bench sheet, data review checklist, or a 

current standard/reagent form.  The open date for all original containers is not tracked in LIMS; however, good laboratory 

practice dictates that the open date always be noted on the sample container. 
 

8.4.1 Primary Control Number (PCN) 
 

Upon receipt, all stock chemicals, standards, and reagents are assigned a unique PCN in LIMS for tracking and 

traceability purposes.  A label with the PCN and the expiration date is affixed to both the  

container and the Certificate of Analysis (if applicable).  Document Control enters the data for each PCN using the 

certified value(s) supplied by the vendor, as indicated on the Certificate of Analysis. Because the certified value is 

entered, the final concentrations for prepared standards may vary slightly from the theoretical value indicated 

in the test SOP.  Non-certified values are not entered and are not used for quality control purposes.  Document 

Control maintains certificates of Analysis, and a copy of the PCN report is generated and maintained.  If the 

certified reference values for any PCN are changed, then complete documentation must be provided as a 

major corrective action (FRMQA001).   

 

NOTE:  Only Document Control and QA personnel are authorized to enter or edit PCN data. 

 

8.4.2 Secondary Control Number (SCN) 
 

To ensure complete traceability, a unique SCN must be created when any intermediate or working standard is 

prepared from one or more stock solutions, stock chemicals, or intermediate solutions.  A standardized format is 

used for creating the SCN:  a two-letter code indicates the lab section and is followed by the prep date and then by 

a daily sequential number.  For example, the SCN II051128-2 denotes the second standard prepared on November 

28, 2005 in the Inorganic Instrument lab.  An acceptable alternative is to let LIMS assign a unique number when 
prompted.   
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A SCN for any working standard subjected to a LIMS calculation must be created electronically in LIMS.  The 

initial volume and concentration of each constituent and the final volume of the prepared solution are entered in the 

SCN Wizard program to calculate the final concentration(s) of each analyte using the formula C1V1 = C2V2. The 

preparation date, expiration date, and preparerôs initials are included as part of this electronic record. A hard copy 

of the SCN report may be affixed to the standard/reagent logbook, depending on individual department practice; 

however, it is not required. 
 

Prepared reagents do not require a SCN to be created electronically in LIMS; however, preparation must be 

recorded in the departmentôs designated logbook.  At a minimum, the logbook entry must clearly identify what 

reagent was prepared, its subcomponents, the preparerôs initials, the preparation date, and the expiration date. This 

information is sufficient for color reagents, buffer solutions, instrument reagents, etc. because details of the 

preparation are stated in the test SOP.   
 

8.5 Preparation and Expiration of Standards and Reagents  
 

8.5.1 Preparation of Standards and Reagents 
 

Refer to individual test SOPs for detailed information regarding standard and reagent preparation. 

In general, either Class A pipettes or mechanical pipettes are used to measure and dispense aliquots of any solution 

used to prepare a standard or reagent.  Accurate delivery of mechanical pipettes must first be verified as described in 

ACZôs SOP Control, Calibration, and Maintenance of Measuring and Test Equipment (SOPAD013).   
 

All containers of prepared reagents and standards stored for more than one day must be properly labeled with the SCN 

(or other unique identifier), name/description,  preparation date, and expiration date.  Preparation of reagents and 

standards must be documented as described in §8.4.2.  
 

8.5.2 Expiration of Purchased Standards and Chemicals (PCNs) 
 

When provided, the manufacturerôs expiration date will be assigned.  If the manufacturer does not provide an 

expiration date:  standards for radioactivity are assigned an expiration date of 5 years from receipt, isotope decay 

permitting (the isotope will be deemed expired when it falls within 3 times the detection limit of the method); 

purchased liquid standards or reagents are assigned a default expiration date of one year from receipt;  solid 

materials are assigned a default expiration date of five (5) years from receipt.   
 

An expired stock material may continue to be used only if its reliability can be verified.  For the purpose of ensuring 

transparency, the rationale for extending the expiration date must be documented on FRMQA051 and submitted to the 

QA department for approval.  If the extension is granted, FRMQA051 is filed with the certificate of analysis.  Unusable 

materials must be replaced and the standard or reagent remade as soon as possible.  Remove the container from the lab 

or the supply room and dispose of properly.  Contact ACZôs CHO for assistance.  

 

8.5.3 Expiration of Prepared Standards 
 

Storage conditions and shelf life for prepared standards are provided in the individual test SOPs.  The following 

guidelines may be used to determine the shelf life for a prepared standard: 
 

1) A standard that has been prepared in-house may continue to be used after its assigned expiration date for as 

long as its reliability can been verified.  Whenever possible, reliability should be verified by comparison to 

another, unexpired standard containing the same constituents.  For applicable procedures, instrument response 

may be considered when determining whether or not a solution is still reliable.   
 

 In cases where reliability has been verified, the expiration date of the SCN must be updated in LIMS 

and/or the standard/reagent logbook.   The rationale for extending the expiration must be documented on 

FRMQA051 and submitted to the QA department for approval. 
 

 In the event the solution was used prior to updating the SCN then documentation must be provided as part 
of the workgroup to indicate the solution was used past the shelf life stated in the SOP (a minor corrective 

action or FRMQA051 may be used if more than one workgroup is affected).  The expired standard must 

be remade as soon as its reliability becomes questionable ï it is the responsibility of the analyst to use 

their best judgment. 
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2) The shelf life of any prepared standard with any analyte concentration < 10 mg/L is 90 days from the 

preparation date.  This is a general guideline ï if any constituent does not remain in solution for 90 days, 

then the standard must be prepared more often.  If the manufacturerôs expiration date for any stock standard 

is sooner, then the expiration date of the SCN is the manufacturerôs expiration date for a single analyte 

solution or the earliest manufacturerôs expiration date for a multiple analyte solution.   
 

3) The shelf life of any prepared standard with analyte concentration > 10 mg/L is one year from the 

preparation date.  This is a general guideline ï if any constituent does not remain in solution for one year, 

then the standard must be prepared more often.  If the manufacturerôs expiration date for any stock standard 

is sooner, then the expiration date of the SCN is the manufacturerôs expiration date for a single analyte 

solution or the earliest manufacturerôs expiration date for a multiple analyte solution.   
  
4) In general, prepared Radiochemistry standards expire one year from the preparation date. The solution may 

be re-evaluated using control charts, efficiency checks, or other criteria and the expiration date extended by 

year intervals if the solution is still deemed usable.  Refer to the specific test SOP for details. 
 

8.5.4 Expiration of Reagents  
 

In general, a reagent is a solution, which does not contain the target analyte(s).  Storage conditions and shelf life 

are stated in the individual test SOPs.  The expiration date can be extended for a prepared reagent provided its 

reliability can be verified.  LCS/LFB performance (QC criteria met) may be used to verify reagent stability if the 

control standard is a valid indication of the reagentôs continued functionality/stability.  Reagents used to treat 

samples for interference may not be verified this way.  Reagents used to dissociate complexed target analytes may 

not be verified this way unless the LCS is an appropriate complex.  FRMQA051 must be submitted to QA for 

approval whenever an expiration extension is requested. 
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9 MAINTENANCE & CALIBRATION OF INSTRUMENT ATION & EQUIPMENT   

 

9.1 Maintenance of Instruments and Support Equipment   

 

The best protocol for producing quality work is to prevent errors and non-conformances rather than to react to and correct 

problems after they occur.  An essential part of this protocol is ensuring that all laboratory instrumentation and equipment 

used for the generation of data have been optimized and are functioning properly before commencing work on client 

samples.  Performing routine maintenance and optimizing instrument-operating conditions prior to sample analysis minimizes 

instrument downtime, thereby improving productivity and ensuring quality of the data.  It is the responsibility of the designated 

analyst(s) to perform and properly document daily and routine maintenance, instrument optimization, troubleshooting, any 

instrument servicing or repair, and any repair or replacement of parts.  

 

All manufacturer-prescribed inspection and maintenance must be performed according to the schedule indicated in the 

operatorôs manual (or similar) provided by the manufacturer and must be documented either in the instrument logbook or a 

separate maintenance logbook or on the instrument maintenance checklist (available in LabWeb).  ACZ management recognizes 

that performing all maintenance procedures at the frequency indicated by the manufacturer may not be economically feasible or 

a significant increase in workload may require the maintenance be performed at a later time if instrument performance is 

deemed to be acceptable; therefore, at a minimum, the instrument part(s) must be inspected regularly according to the schedule.  

The analyst must use their professional judgment to determine if maintenance or replacement is necessary at that time.  Refer to 

ACZôs SOP Control, Calibration and Maintenance of Measuring and Test Equipment (SOPAD013) for details for each specific 

instrument or instrument type. 

  

Additionally, all support equipment (any device that may not be the actual test instrument, but is necessary to support 

laboratory operations) must be monitored regularly to confirm proper functioning.  The temperature of all drying ovens, 

refrigerators, freezers, and incubators must be checked each working day (except Sundays or holidays) and each check recorded 

on the associated Temperature Logsheet.  Refer to SOPAD013 for more detail.    

 

Equipment that that does not meet performance specifications must be taken out of service and FRMAD029 attached to indicate 

the instrument or equipment is waiting for repair and cannot be used.  During this downtime the department supervisor, 

Production Manager, and Project Manager may collectively determine it is necessary to sub-contract samples until correct 

performance of the repaired instrument or equipment has been demonstrated by a successful calibration or other suitable test.  

Document all contact with the manufacturer, as well as all repairs and other services, in the instrument or maintenance logbook 

to be used as a reference for solving future instrument problems.  Additionally, when instrumentation or equipment goes outside 

of the direct control of the laboratory, the functioning and calibration status must be checked and shown to be satisfactory before 

it is returned to service.  Refer to SOPAD013 for additional information.   

 

To minimize downtime, each laboratory should maintain an adequate inventory of reagents, stock standards, glassware, etc. and 

should keep a sufficient supply of extra ñcriticalò parts in-house rather than possibly delay sample analysis while waiting for 

parts to arrive.  Keep in mind that parts from a vendor may be back-ordered and will not be available for immediate shipment.  

Additionally, an MDL study, MDL verification, calibration range determination, etc. must be performed for all methods on each 

instrument used to analyze client samples. This ensures any ñbackupò instrument can be utilized for analysis of client samples as 

soon as needed, rather than delaying production to first successfully complete any QC requirement(s).   

 

9.2 Instrument Calibration 
 

The accuracy of all instrument-generated data is ultimately dependent upon the proper calibration of the instrumentation used 

for any particular analysis.  In order to perform quantitative measurements, the initial calibration must be established and 

verified, at the frequency required by the method or by the manufacturer (whichever is more stringent), before samples are 

analyzed.  In general, calibration or standardization involves defining the relationship between instrument response and the 

amount or concentration of analyte introduced into the instrument.  The graphical depiction of this relationship is referred to as 
the calibration curve.   
 

Calibration frequency must be performed in accordance with the manufacturer's guidelines, test method or other regulatory 

requirements, or client contract stipulations, whichever is most stringent.  Every calibration or standardization must meet the 
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acceptance criteria stated in the SOP and must be subsequently verified by analyzing an initial calibration verification standard 

(ICV) or other control standard (if specified in the SOP) that contains all target analytes and has been prepared or obtained from 

a different source than the one used to prepare the calibration standards.
1
   Whenever possible, calibration standards and the 

second-source verification standard should be prepared on different days.  If they are prepared concurrently, then another 

qualified analyst should prepare the second-source verification standard. This eliminates the possibility of the same analyst 

preparing both solutions incorrectly, an error difficult to detect. 
 

A continuing calibration verification standard (CCV) containing all analytes of interest must be analyzed at the frequency 

stated in the test SOP to ensure the stability of the initial calibration curve has not varied over time due to any change in the 

analytical instrument and its detection system, such as instability of standards, instrument cleanliness, column performance, 

matrix effects, flow changes, and changes within the laboratory environment.    
 

For applicable methods, all initial and continuing calibration steps must be clearly detailed in the test SOP.  Additionally, each 

test SOP must specify the frequency and acceptance limits for the calibration and subsequent verification (ICV and CCV).  

In general, acceptance criteria are method-specific; however, the SOP may also include requirements of other regulatory 

agencies.  Prior to resuming sample analysis, immediate corrective action must be taken if the calibration, ICV, or CCV is 

outside of the acceptance criteria.  Technical corrective actions are described in the individual test SOPs.  Refer also to §11.2 for 

additional information. 
 

General calibration guidelines are listed below.  Additional information is provided in the individual test SOPôs and ACZôs 

SOP Control of Measuring & Test Equipment (SOPAD013). 
 

 Understand the method requirements for calibration (minimum number of standards, etc.) 

 Use the correct calibration model (linear, second-order, etc.) 

 Include all target analytes in the calibration standards and second-source standard 

 Analyze a calibration standard with a concentration less than or equal to the reporting limit.
2
 

 Do not remove points from the middle of the calibration (only high or low standard may be dropped). 

 Calibration is a single-event process.  A retest of a calibration standard must be performed immediately. 

 Documentation and resolution of calibration abnormalities is absolutely critical 

 

 

                                                        
1 If a second source standard is not available then a different lot(s) of the same standard(s) may be used.  If a different lot is not available then an 

analyst who did not prepare the calibration standards may prepare the calibration verification standard. The latter is an exception, and an attempt must 

first be made to purchase a different lot from the same vendor whenever a second-source standard is not commercially available. 
 
2 In general, the concentration of the low calibration standard is equal to the reporting limit, because lesser values are qualified as estimated; however, 

actual lab practice may differ and must be stated in the test SOP.   
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10 CONTROL & STORAGE OF RECORDS & DOCUMENTS  

 

A formal and systematic control of records and documents is necessary for accurately reconstructing the entire history of 

any sample and guarantee the quality and defensibility of the data.  All information pertaining to instrumentation and 

equipment, analytical test methods, and related laboratory activities, such as sample receipt, sample preparation, data 

verification and data reporting must be documented, must identify all personnel involved, and must be readily understood.  

Al l records, including those pertaining to calibration and test equipment, certificates and reports, must be maintained, and 

the management system must facilitate the retrieval of all working files and archived records for inspection and validation 

purposes.  Documents and records must be safely stored (protected against fire, theft, loss, environmental deterioration, and 

vermin) and must be held secure and in confidence to the client for a minimum of five (5) years.  The hard copy of all 

records and documents must be maintained in a designated storage area with limited access.  To the extent possible, hard 

copies for the most recent two (2) years are stored on-site, and if necessary, may be moved to off-site storage after two 

years.  Off-site storage conditions must meet the same criteria that apply to on-site storage.  

 
10.1 Workgroups  

 

10.1.1 Changes made to any workgroup record (hardcopy or text file) must be documented.   

 

1) If a workgroup is ñdissolvedò to change the status then all data must first be deleted, and the 

workgroup is then either re-reviewed or re-uploaded.  In either case, the analyst is prompted in LIMS 

to provide an explanation of why he/she is performing the task.    
 

2) Changes to text files must be documented on the hard copy of the workgroup. 
 

10.1.2 Workgroup data that is re-uploaded for any reason must first be deleted.  If any of the data changes then a 

new Run Approval report must be printed and attached to the hard copy of the workgroup, and the 

workgroup must be rescanned if necessary. 
 

10.1.3 Document Control or other administrative personnel use a multi-page scanner with its own PDF scanning 

software to scan all hardcopy portions of workgroups.   
 

1) Before the workgroup is scanned, the top page is reviewed to make sure it has both the AREV and 

SREV initials and dates, and that errors have been properly corrected.   
 

2) The person scanning the workgroup must initial and date in the lower right hand corner of the front 

page by the person.  This provides a record of the scan date.   
 

3) The workgroup is scanned to the designated network directory and is then moved through an 

automated process to the appropriate read-only LabWeb directory, which is accessible to all 

employees.  When a workgroup is rescanned, the previous file is maintained.  A copy will be 

automatically created so as not to overwrite any files and will have a letter appended; starting with 

ñAò the first time the workgroup is rescanned.  The most current file will not have a letter appended. 

 

10.1.4 The hard copy is filed by workgroup number in a storage box.  The front of the full storage box is labeled 

with the year and the workgroups contained in the box.  The first box of each new calendar year is ñ1.ò  

Full boxes are consecutively numbered, transferred to a designated location and stored in numerical order. 

The storage room is locked at all times.  Access is limited and is tracked through an access logbook.   
 

10.1.5 Workgroups moved to storage may be accessed; however, a checkout card must hold the place of the 

workgroup in the file and must indicate who removed the workgroup, the workgroup number, and the date 

the workgroup was removed.  When the workgroup is returned, then the checkout card is removed. 
 

10.2 Electronic File Retention & Storage 

 

All electronic records, stored either on instrument computers or on the network, are systematically backed up to 

disk and tape.  These records include Oracle data, instrument raw data, workgroups, client reports, instrument 
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upload files, SOPs and other controlled documents, telephone records/voice mails, and department data. 

 

10.2.1 Critical system data is protected by Microsoftôs Data Protection Manager.  The Data Protection Manager is 

configured to maintain data for a period of five years. 

 

10.2.2 All archive data is moved to a secondary machine on a weekly basis.  From there, it is backed up to tape to 

provide additional data redundancy. 

 

10.2.3 The tape from the first week of the month is pulled from service and placed in a secure, data-rated, 4-hour 

fireproof safe that is located in the CFOôs office.  On a regular basis, the monthly tapes are moved to 

ACZôs safety deposit box at a local bank.  Note that this tape only contains data from December 1
st
 of the 

previous year to the present date. 

 

10.2.4 At the conclusion of the calendar year, a master tape is made that comprises all of the data from December 

1
st
 of the previous year through January 31

st
 of the following (current) year.  This 14-month span of data is 

then moved to ACZôs safety deposit box at a local bank.  At that time, the tape that has aged 5 years is 

removed from the safety deposit box and its contents are destroyed.  All data on the secondary machine 

from prior to December 1
st
 of the previous year is removed from the system so that it is no longer included 

on the weekly tapes. 

 

10.2.5 Data that has aged five years is deleted from the system on a weekly basis. 

    

10.3 Instrument Data Files 

 

Instrument raw data files are backed up by ACZôs Instrument Data Backup Application (IDBA).  IDBA is a 

program that accesses local directories from instrument computers.  Each night the program retrieves and backs up 

individual data files from the specified directory on each instrument computer.  Refer to ACZôs SOP Backup and 

Archive of Instrument Data Files (SOPAD044) for details.   

 

10.4 Client Reports 
 

10.4.1 Client reports are generated and signed electronically and are automatically stored as a PDF at a 

designated location on the network that has limited access. If a copy of any report exists on the network, 

and a new report is generated, then the existing copy will be renamed so that it is not overwritten.  This 

way ACZ maintains a copy of all reports generated for a client.   
 

10.4.2 Hardcopy documentation associated with a client project (CCOC, invoice, Login Review Form, etc) is 

filed by project number and stored in the document storage location.   
 

10.4.3 Electronic Diskette Deliverables (EDD) are stored on the network at a designated location.   
 

10.4.4 Changes to data may be necessary due to reporting requirements.  These changes are made after the 

routine workgroup approval step and may include changes to reporting qualifiers, QC Summary qualifiers, 

report notes, etc.  A record of the change must be made in the project ñChange Log.ò  Access the Change 

Log from the LIMS menu/Reporting/Report Approval form.  Refer to ACZôs SOP Client Service Policies 
and Procedures (SOPAD043) for additional information. 

 

10.4.5 The Change Log must be used when a reported parameter is moved from one workgroup to another.  The 

preferred way to do this is for a PM to either document the necessary changes in the Change Log and then 

notify the reporting department of the required changes or notify the reporting department immediately 

that a change is necessary.  In the case of the latter, the reporting department makes the changes and then 

logs this action in the Change Log.  Refer also to ACZôs SOP Client Service Policies and Procedures 

(SOPAD043). 
 

10.4.6 Once a project has been invoiced, the working directory is moved to the designated archive network 

location as a read-only PDF.  If a project is un-invoiced, the project folder is copied back to the working 

directory where changes may take place. 
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10.4.7 In general, changes are not allowed to projects (including compilation) if the project has been invoiced.  If 

a change needs to be made, the project must first be un-invoiced.  At the time of un-invoicing, the user 

must provide a reason in LIMS to explain why the project was un-invoiced. This information is then stored 

in the Oracle database. 

 

10.5 Documents 
 

10.5.1 Standard Operating Procedures 
 

10.5.1.1 Refer to §2.2 for additional information pertaining to SOPs. 
 

10.5.1.2 The original master copy of each SOP is maintained through a combined effort of QA and 

Document Control.  Master copies are organized in three-ring binders, which are kept in the 

Document Control office.  An SOP Control Form (FRMQA003) is kept with each master copy 

and indicates each controlled copy of the SOP that was issued as well as the date and to which 

lab(s) the copies were distributed.   
 

10.5.1.3 When a new version of any SOP becomes effective, the master copy of the previous version is 

retained and filed in the Document Control office.  All controlled copies of the previous version 

are collected and disposed of.  The collect date is documented on the SOP Control Form, which 

is maintained with the associated master copy SOP.    
 

10.5.1.4 A controlled copy of the SOP is kept in each location the procedure is performed.   

1) Each lab or department is issued one controlled copy of all relevant SOPs.  The controlled 

copy must not be removed from the assigned area for an extended period of time and may not 

be photocopied.  An additional controlled copy of any SOP or individual replacement pages 

of any SOP will be distributed upon request.  

2) An SOP Revision Form (FRMQA030) is required for any change to an SOP occurring 

between versions.   Any revision to a procedure must be noted on the form and must be 

approved by QA before changes may be implemented.  Once the revision has been approved 

by QA, the change must be initialed and dated by the pertinent department supervisor and all 

employees performing the procedure.  This serves as documentation that all relevant 

employees have been trained to follow the revision.  In general, anyone with a current DOC 

must initial & date the revision.  Once all necessary signatures have been garnered, a copy is 

made to store with each distributed controlled copy, and the original revision form is placed 

in the ñto be scannedò inbox.  The revisions are scanned, the PDF emailed to the QAO, and 

the original revision form is stored with the SOP master copy.  The PDF is copied into an 

appendix at the end of the SOP so that all revisions are reflected in LabWeb.  All revisions 

are incorporated into the SOP before a new version is released.  Revisions are retained and 

filed with the SOP version which was effective during their implementation.   

3) To ensure outdated information is not inadvertently used as a reference, an uncontrolled copy 

of any SOP is not allowed unless issued by QA.  Additionally, an electronic copy of any SOP 

becomes obsolete and must be deleted from a network drive or email once the effective 

version has been uploaded to LabWeb. 

 

10.5.2 When documents are found to contain conflicting policies or procedures, the more recent document will be 

followed. 

 

10.5.3 All controlled forms must be printed from LabWeb and may not be stored on a separate network drive.  If 

photocopies are used then any unused copies of the expired version must be disposed of as soon as a new 

version is uploaded to LabWeb.  This ensures that the effective version of any controlled form is in use at 

all times. 
 

10.5.4 Any controlled SOP(s) issued to an employee must be collected upon resignation or termination. 
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10.5.5 Employees utilize an uncontrolled copy of the Data Integrity SOP or QAP for initial or continuing training 

purposes.  All copies are collected following completion of the training session.   

 

10.5.6 Only Document Control and QA personnel are authorized to enter or edit data for a PCN. 

 

10.5.7 The hard copy of each PCN report generated in LIMS is stored in a three-ring binder that is maintained by 

the Document Control department. 

 

10.5.8 The original certificate of analysis for any stock material, if provided, is attached to the hard copy PCN 

report. 

 

10.5.9 Accreditation certificates are scanned as a PDF to a designated network location.  The original copy is 

maintained by QA.  Certificates are also posted to ACZôs website.   

 

10.5.10 Original calibration certificates and related documentation for support equipment (including but not 

limited to pipettes, thermometers, and glass micro liter syringes) are maintained by Document Control.    

 

10.5.11 LIMS and other problems pertaining to IT are documented and managed by the electronic system called Help 

Desk.  If an employee encounters a problem that requires attention, then that employee will submit a request 

through Help Desk.  The request requires a priority to be assigned to the appropriate employee(s) for 

resolution.  This system allows ACZ to track all changes made to computer systems. Reports are routinely 

generated to evaluate the status and eventual resolution of computer issues. 

 

10.6 Records 
  

10.6.1 Records include, but are not limited to: all logbooks; phone logs; raw data, derived data, and calibration 

data; training documentation (training forms, MDL studies, DOCs, etc.); proficiency testing results; 

calibration and certification records; internal audit reports; external audit reports; corrective action reports; 

management reports; and regulatory correspondence. 

 

10.6.2 Records related to sample log-in are maintained as described in SOPAD045. 

 

10.6.3 Raw data may include photography, microfilm or microfiche copies, computer printouts, magnetic media, 

dictated observations, and recorded data from automated instruments.    

 

10.6.4 Original copies of records, except those pertaining to analytical data, are maintained by the QA department 

or Document Control, and access is limited. 

 

10.6.5 Relevant qualifications, training skills, and experience of technical personnel are maintained in the 

employeeôs training file.   

 

10.6.6 Records such as transcripts, applications for employment, performance evaluations, etc. are maintained in 

the personnel files, which are stored in the secured office of the CFO. 

 

10.6.7 The DOC certification statement (FRMAD023), initial method training form (FRMQA004), General Lab 

Practice Training Form (FRMQA047), and Method Calibration Training Form (FRMQA050) are filed 

with the workgroup if the DOC was logged-in; otherwise, the DOC package is filed in the method files.  

An analyst training spreadsheet referencing training dates and documentation locations is maintained on a 

public drive. 

 

10.6.8 Each employeeôs legal name, legal signature, and initials are documented on the New Employee Checklist 

(FRMAD043).  The form is maintained in the employeeôs personnel file, which is stored in the CFOôs 
office. A master signature/initial log is maintained for anyone employed at ACZ prior to the 

implementation of FRMAD043. 
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10.6.9 Each Organic Instrument ICAL data package is scanned to the designated network directory as a read-only 

PDF and the hard copy stored in labeled boxes.  ICAL information that needs to be attached to any 

subsequent workgroup(s) must be printed from the PDF. 

  

10.6.10 Logbooks must be maintained and controlled as described in SOPAD013.   

 

10.6.11 Project Managers are responsible for maintaining all emails pertaining to a client and/or project.  Refer to 

ACZôs SOP Client Service Policies and Procedures (SOPAD043). 

 

10.6.12 Changes to electronic records must be traceable to the individual who made the correction, and the reason 

for the change must be provided.  Erroneous entries cannot be destroyed by methods such as overwritten 

files. 

 

10.6.13 Record Storage and Retention 

 

10.6.13.1 The minimum retention period of five (5) years may be increased dependent upon client 

request, regulatory requirement, or civil action order. 

 

10.6.13.2 Records stored by a computer must have hard copy or write-protected backup copies. 

 

10.6.13.3 Records stored only on electronic media must be supported by the hardware and software 

necessary for their retrieval and utilization in the proper format. 

 

10.6.13.4 Records stored on electronic media must be stored in a way to provide protection from 

electronic or magnetic sources. 
 

10.6.13.5 Scanned workgroups and client reports are backed up to an off-site electronic data vault, which 

is secure, fireproof, and equipped with data redundancy. Electronic data backups occur daily 

(including Saturday and Sunday) after 12:00 am.  Each month a tape of all ACZ data is stored 

in a bank safety deposit box. 
 

NOTE:  Data files that precede June 1, 2005 are stored to tape and/or DVD, which are kept in a 

bank safety deposit box. 
 

10.6.13.6 If there is a change in ownership and/or a change in location, all records and documents will be 

made available to all accrediting authorities for five (5) years. Under no circumstances shall any 

records or documents be destroyed ï all records and analyses performed that pertain to TNI 

accreditation are subject to inspection by the TNI accrediting authorities during this five (5) 

year period.  A new owner of ACZ will assume possession of all records and documents. 
 

10.6.13.7 If ACZ goes out of business, all records and documents will be stored and maintained according 

to protocol in a location to be determined at the time of closure.  All records will be maintained 

for at least five (5) years and will be made available to all accrediting authorities. 
 

10.6.14 Access to Archived Records 

 

10.6.14.1 Access to archived information must be documented with an access log.  A log is kept in each 

storage location, and any person entering a storage location must provide the required 

information in the log. 

 

10.6.14.2 Hard copy records are stored in a locked environment with limited access.  When a record is 

removed from its location, a ñcheckout cardò must be filled out to indicate who removed the 

record, the date the record was taken, and a description of the record.  The card marks the place 
in the storage box, and when the record is returned the card is pulled from the box. 

 

10.6.14.3 Any changes to be made to archived electronic data will require assistance from IT to do so.   
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10.6.14.4 Electronic data that has been archived to a more permanent media (disc & tape) is stored in a 

bank safety deposit box.  Access is limited and must be documented in the logbook maintained 

by Document Control. 

 

10.6.15 Record Disposal 
 

10.6.15.1 Records are disposed of in a manner to ensure client confidentiality.   
 

10.6.15.2 Stored records will be reviewed to determine which ones can be destroyed.  Any record older 

than five (5) years from the current date will be destroyed, unless client request, regulatory 

requirement, or civil action order dictates otherwise. 
 

10.7 Computer Data and Records 
 

10.7.1 Network File Server 
 

Computer files pertaining to all aspects of ACZôs business are stored on a series of file servers.  To gain access, an 

employee logs on to the ñLABò domain.  Each employee has a unique network user name so that security rules 

may be enforced.  No ñguestò logon is permitted.  Every employee belongs to a specific ñgroupò and directory 

security is enforced through privileges granted to these groups.  An employee is granted access to files that pertain 

to their job functions.  Other files will be granted read-only or no access as appropriate to the employeeôs position.   

  

Data generated and reported by ACZ is extremely confidential and the company may be liable for the 

consequences of the release of this data to any unauthorized person.  The implementation of password security is 

not arbitrary and ensures data is protected and cannot be disclosed to outside parties.  Weak, unchanging passwords 

make this scenario more likely. 
  
In general, the network will prompt employees to change their password every 30 days.  The password must be at 

least five (5) characters.  Numeric characters are optional.  Passwords may not be shared with other employees.  

The use of another employeeôs password (with the exception of common passwords for shared computers) is 

grounds for disciplinary action.    
 

10.7.2 LIMS Server 

 

1) Information stored in LIMS consists of all sample and client information needed for day-to-day 

production activities.  The information is stored in an Oracle database.  Access is controlled through 

membership in ñgroups.ò  Employees may update and change database records according to their job 

responsibilities.  Otherwise, information is restricted to read-only access or no access. 
 

2) No modifications to data can be made through applications not authorized by ACZôs IT department 
unless a CAR or Help Desk ticket is submitted or documentation is provided on the hardcopy of the 

workgroup.  Unauthorized applications include any form of direct database manipulation. 
 

3) Tracked changes will be audited on a regular basis by the QA department or its designee to ensure 

sufficient information is being supplied as to why changes occur.  The explanations must be both 

professional and specific. 
 

10.7.3 Docs Server 

 

Access to the docs server is read-only and is permitted through Internet Information Services (IIS) authentication 

and is logged in IIS log files.  The server is updated on a regular basis by automated scripts. 
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11 ELEMENTS OF QUALITY CONTROL  
 

A critical focus of ACZôs quality control policies and protocols involves monitoring sample preparation and measurement 

processes to determine matrix effects and to evaluate laboratory performance.  Quality control samples are typically analyzed 

with every batch of environmental samples.  Each test SOP provides detailed information regarding quality control sample 

types, acceptance criteria, and corrective actions, if applicable to the procedure, and reflects the requirements of the method 

and/or other regulatory authorities.   

 

Performance control samples demonstrate precision or accuracy and expose out-of-control events.  Matrix-specific control 

samples indicate possible effects of the matrix on method performance and may also identify data as in-control or out-of-

control.  Data that is out-of-control dictates corrective action ranging from re-extraction / re-analysis to reporting data with 

qualifiers.  In general, the corrective action specified in the SOP must be performed if any quality control sample does not meet 

the acceptance criteria.  Data associated with failed quality control cannot be qualified after the initial analysis without 

acceptable justification.   

 

To the extent possible, client samples are reported only if all quality control measures are acceptable.  If any measure is outside 

of the acceptance criteria, and the data will be accepted and reported to the client, then the appropriate data qualifier(s) must be 

assigned to all associated samples. The list of current extended qualifiers is maintained in the LIMS database.   

 

11.1 Method Performance   
 

11.1.1 Negative Control ï Prep Blank (Method Blank)   

 

The prep blank is used to assess possible contamination introduced during sample processing steps.  A prep blank is 

prepared using Type I water or other similar matrix similar that is free of the target analyte(s) and contains all reagents 

in the same volumes used to prepare the client samples.  The prep blank must be prepared, processed and analyzed in 

the same manner as the associated client samples.  Unless specified in the test SOP, sample concentration may not be 

corrected for the prep blank value. 

 

While the goal is to have no detectable contaminants, each prep blank must be carefully evaluated as to the nature of 

the interference and the effect on the analysis of each sample in the batch. Contamination in the prep blank results from 

four principle sources:  the environment the analysis is performed in; the reagents used; the supplies and apparatus 

used; and the analyst performing the analysis. Contamination sources vary and the test SOP must be referenced to 

determine the appropriate corrective action(s).   

 

When contamination is suspected, the source(s) must be investigated and measures taken to correct, minimize or 

eliminate the problem, and associated client samples must be reprocessed and reanalyzed. Alternatively, report data 

with the appropriate qualifier if reprocessing and reanalysis is not possible or if one of the following criteria applies:  

 

i) The concentration of a target analyte in the blank is at or above the acceptance limit and the measured 

concentration of the analyte in an associated sample is greater than 10 times the measured concentration of 

analyte in the blank. 

 

ii)  The concentration of a target analyte in any associated sample is less than the MDL. 

 

iii)  Corrective actions could not be performed or are ineffective.  Thoroughly document any corrective action 

taken and the outcome. 

 

11.1.2 Positive Control  
 

11.1.2.1 Laboratory Fortified Blank (LFB) 
 

An LFB is required for methods that do not include a Laboratory Control Sample but include a fortified 

matrix (spike).  The LFB is an aliquot of reagent water to which a known quantity of each target analyte is 

added.  It is treated exactly like a client sample, and its purpose is to determine whether the methodology 

is in control, and whether the laboratory is capable of making accurate and precise measurements.  When 
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the acceptance criteria for the LFB are exceeded (i.e. high bias) then any associated client sample with a 

measured concentration less than the MDL may be accepted and reported with the appropriate 

qualification.   
 

11.1.2.2 Laboratory Control Sample [LCSW (Water) or LCSS (Soil)] 
 

The performance of both sample preparation and analysis of each sample batch may be monitored by an 

LCS. The LCS is a matrix-specific standard (whenever possible) of known analyte concentration(s) that 

may be prepared by the laboratory or purchased pre-made.  The LCS must be carried through the entire 

preparation and analytical schemes with the client samples.  Analysis and evaluation of the LCS allows for 

confirmation of the applicability of the preparation procedure to the analytes.  Evaluate data using the 

following guidelines: 
 

1) When only an LCSW is analyzed, the results must be within the acceptance limits or the entire 

batch of samples must be re-prepped and retested.   
 

2) An LCSW duplicate (LCSWD) may be prepared and analyzed with the batch, typically in lieu 

of a matrix duplicate or spike duplicate.  Data is acceptable if the LCSW and/or LCSWD is 

within the acceptance limits and the RPD passes.  Associated samples must be re-prepped and 

reanalyzed if either of the following occurs: 
 

Á LCSW/D RPD fails the acceptance criteria specified in the SOP. 

Á % R of both the LCSW and LCSWD is outside the acceptance limits. 
 

3) For a solid or semi-solid matrix, an LCSS and LCSSD are prepared and analyzed.3 The data is 

acceptable if the LCSS and/or LCSSD are within the acceptance limits and the RPD passes.  

Associated samples must be re-prepped and reanalyzed if any of the following occurs: 
 

Á LCSS/D RPD fails the acceptance criteria specified in the SOP. 

Á % R of both the LCSS and LCSSD is outside the acceptance limits.  
 

4) When the acceptance criteria for the LCS are exceeded [i.e. high bias] then any associated client 

sample with a measured concentration less than the MDL may be accepted and reported with 

the appropriate qualifier. 
 

5) Refer to §11.1.3.3 for additional information regarding data assessment for solid-matrix 

workgroups prepared with both LCSS/LCSSD and MS/MSD.   
 

11.1.3 Sample Specific Controls 
 

The effect of different sample matrices on the performance of any method can be profound; therefore, matrix spikes, 

duplicates, and surrogate compounds are analyzed to evaluate matrix effects on data quality.  Each SOP includes 

specific information regarding the usage and evaluation of matrix-specific QC samples and also states the required 

corrective action to take if any matrix QC fails. 
 

ACZ provides analytical services to numerous and varied clients; therefore, the possibility of routinely favoring one 

client is highly unlikely. Over the course of time, no single matrix type will always be spiked or duplicated, and no one 

client will be selected for a high percentage of spiked or duplicated samples.  If either of these occurs, it is due entirely 

to chance.  Samples are selected for a workgroup by due date or priority ï not by client ï and are presented in the 

workgroup in increasing numerical order according to project number.  A client's samples will be grouped together 

within the batch ï in this way, a single client cannot be selected for a spike or duplicate, unless all of the client samples 

in the batch are from the same project.  ACZ recommends that the analyst, to the extent possible, select samples to 

spike or duplicate that are representative of the workgroup.  Analysts are not to associate QC with a client sample 

known to be or believed to be any type of blank or Proficiency Testing sample.  Several exceptions exist for selecting 

samples for spiking or duplicating: 
 

                                                        
3 Corrective action for Recommendation #5 cited in the 2002 ADHS audit report. 
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1 A sample is not spiked or duplicated if the volume is inadequate, and the client sample and QC sample(s) would 

require dilution; however, if no other option is available then the client sample and Duplicates should be 

prepared and analyzed on the same dilution whenever possible.  Matrix spikes will not be accepted on different 

dilutions (minor d.f. variations in soils samples are acceptable) unless no other alternative exists.  The data must 

be qualified in this event.   
 

2 Use the same weights (or as similar as possible) to prepare duplicates of solid matrix samples. 
  

3 A client may request that one or more of their samples be spiked or duplicated. A ñRUN QCò comment is added 
when the sample is logged in to notify the analyst that QC must be performed for a specific sample or project.  If 

a client requests that their sample(s) be spiked or duplicated then ACZ will  accommodate the client for a fee.   
 

4 A reactive sample is unpredictable and is a poor choice for spiking or duplicating.   
 

5 A PT sample is not a real-world sample and is a poor choice for spiking or duplicating, because the data does not 

provide any useful information about possible matrix effects.  When selecting samples for batch QC such as 

spikes or duplicates, PT samples should be avoided.  If insufficient volume exists to spike or duplicate any other 

samples in the batch, it is appropriate to select a PT sample.  It is better to use the PT sample for a duplicate than a 

spike if this choice is presented.  If a batch consists solely of a PT sample, QC designed to assess matrix effects is 

not required (e.g. spike, SDL); an assessment of precision is still required (if mandated by the test SOP) and may 

be accomplished by duplicating the PT sample, or preferably, running a duplicate of the positive control.   

 

11.1.3.1 Surrogates 
 

Surrogates are organic compounds that are similar to the target analyte(s) in chemical composition and 

behavior in the analytical process, but are not normally found in environmental samples.  Surrogates are 

included in the scope of Organic methods and are used to evaluate accuracy, method performance and 

extraction efficiency and shall be added to environmental samples, controls, and blanks, in accordance with 

the method requirements. 

 

Whenever a surrogate recovery is outside the acceptance limits, the corrective action(s) stated in the test SOP 

must be performed.  If corrective actions could not be performed or are ineffective, then the appropriate 

qualifier is applied to the sample results and reported to the client. 

 

11.1.3.2 Matrix Spike Samples  

 

A matrix spike sample (however named) is used to determine the level of bias (accuracy) associated with a 

particular matrix.  For the purposes of this document, ñMSò designates a matrix spike, and ñMSDò designates 

a matrix spike duplicate.  Spikes are prepared by adding a known and appropriate quantity of each target 

analyte to a replicate aliquot of client sample.    

 

The required analytical frequency is specified by the method or other regulating entity and is indicated in the 

test SOP.  Each result is evaluated against the acceptance criteria, and matrix effects are determined and 

reported to the client.  The following evaluation criteria apply to spikes that are subjected to processing steps 

and post-digestion spikes (analytical spikes).   
   

 Percent Recovery (%R) is considered for all spikes.   

 

 %R is evaluated only if the theoretical concentration in the spiked aliquot is greater than or equal to 

the reporting limit; otherwise, each associated client sample must be reported with the appropriate 

qualifier, regardless of %R. 
   

 If %R for the MS and/or the MSD is outside of the acceptance limits, the RPD passes, and all other 

pertinent prep and instrument QC passes, then each associated client sample may be accepted and 
reported with the appropriate qualification.  

 

11.1.3.3 Matrix Duplicates and Matrix Spike Duplicates 
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The matrix-specific precision associated with an analysis is determined through the use of a matrix duplicate 

(DUP) or spike duplicate (MSD), which are performed at a frequency specified by the method or other 

regulating entity (refer to the specific test SOP).  The results are evaluated, and the matrix effect on precision 

are determined and reported to the client.   

 

 .................................................................................................................................... Relative 

Percent Difference (RPD) is considered for all duplicates except non-drinking water samples for 

radiochemical analyses (§12.4.4). 

 

 .......................................................................................................................................... RPD for a 

spike duplicate is evaluated only if the observed concentration is greater than or equal to the reporting 

limit; otherwise each associated client sample must be reported with the appropriate qualifier. 

 

 RPD for a matrix duplicate is evaluated only if the observed concentration is greater than 10 times the 

MDL; otherwise each associated client sample must be reported with the appropriate qualifier, regardless 

of RPD.  

 

 .......................................................................................................................................... In the absence 

of other contributing factors, a DUP failure for a solid or semi-solid matrix is attributed to non-

homogeneity of the sample, and each associated client sample may be reported with the appropriate 

qualifier. 

 

 For an aqueous matrix, if the DUP fails then all associated samples and the DUP must be retested.  If 

permitted by the instrument software the sample and DUP can be reanalyzed at the end of the analysis in 

lieu of retesting all associated samples.   

 

 .......................................................................................................................................... For an 

aqueous matrix, if the MS/MSD RPD fails then the associated samples must be reanalyzed.  If permitted by 

the instrument software the sample and MS/MSD can be reanalyzed at the end of the analysis in lieu of 

retesting all associated samples. 

 

 If applicable, evaluate the LCS/LCSD if the RPD fails for a matrix duplicate or spike duplicate.  Each 

associated client sample may be reported with the appropriate qualifier if the LCS/LCSD meets the criteria 

stated in §11.1.2.2.    
 

 .......................................................................................................................... For a solid or 

semi-solid matrix, if both the LCSS and LCSSD recoveries pass but the RPD fails, then acceptable 

precision may be demonstrated by a passing RPD for the MS/MSD, and each associated client sample may 

be reported with the appropriate qualifier.   
 

11.2 Instrument Specific Controls 
 

All data must be associated with a passing instrument calibration and initial calibration verification.  To the extent possible, 

all data must be associated with passing continuing calibration verification.  If the initial calibration verification results 

(ICV/ICB) are outside of the acceptance criteria, then the source(s) of the failure must be identified, necessary corrective 

action(s) performed, and the instrument recalibrated if necessary before proceeding with sample analysis.   
 

If the continuing calibration verification results (CCV/CCB) do not meet the acceptance criteria then the source(s) of the 

failure must be identified and corrective action(s) performed, including recalibration if necessary, before continuing with 

sample analysis.  If reanalysis of any sample(s) associated with failing calibration verification is not possible then the 

associated data must be reported with the appropriate qualification.   
 

For instruments that permit the analysis of subsequent workgroups using the most recent calibration, two (2) consecutive 

attempts of the opening CCV/CCB are allowed.  If both attempts fail to produce acceptable results then the source(s) of the 

failure must be identified and corrective action(s) performed, including recalibration if necessary, before commencing 
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sample analysis.  If a CCV retest fails and the instrument is not recalibrated, 2 consecutive passing CCVôs are required 

before continuing with analysis. 
 

Unless stated otherwise by the test SOP, passing calibration verification must always bracket all batch quality control 

samples, and results for additional instrument check standards, if applicable, must be within the acceptance criteria stated in 

the SOP.  However, when the acceptance criteria for a CCV or CCB are exceeded (i.e. high bias) any associated client 

sample with a measured concentration less than the MDL may be accepted and reported with the appropriate qualification.   

 

11.3 Other Control Indicators 

 

11.3.1 Internal Standards 

 

Internal Standards (IS) are measured amounts of certain compounds added after preparation or extraction of a 

sample to be analyzed by GC/MS or ICPMS.  The IS is an analyte not likely to be found in the environment and is 

used in a calibration method to correct sample results affected by column injection losses, purging losses or 

viscosity effects. The IS is added to client samples, controls and blanks in accordance with the method 

requirements.  When the results are outside of the acceptance limits for applicable quality control samples, 

corrective actions shall be performed.  Once system control has been reestablished, all samples analyzed while the 

system was malfunctioning shall be reanalyzed.  If corrective actions could not be performed or are ineffective then 

the data for each client sample must be appropriately qualified on the final report. 

 

11.3.2 Trip Blank 

 
The trip blank is a sample container filled in the laboratory with Type I water that is shipped to the collection site 

in the sample cooler, returned to the laboratory, logged-in, and analyzed in the same manner as the client samples.  

With the exception of Hg-1631, trip blanks are not opened in the field.  If a target analyte is detected in the trip 

blank then the appropriate data qualifier is applied to pertinent results from those samples returned to ACZ in the 

same cooler as the trip blank.  Trip blanks are typically prepared for Hg-1631, Cyanide, and VOA samples.  

 

11.3.3 Instrument Blank 

 
The instrument blank is an aliquot of Type I water processed only through the instrument steps of sample analysis 

and is used to determine presence of instrument contamination.  For Organic instrument methods, neither surrogate 

nor IS standards are added. 

 

11.3.4 Equipment Blank 

 
An equipment blank is provided by the client and is used to assess the effectiveness of equipment decontamination 

procedures.  Type I water is poured into (or over) or pumped through the sampling device, collected in a sample 

container and transported to the lab to be analyzed for all parameters requested for the environmental samples collected 

at the site.  If any target analyte is detected then all associated sample results must be qualified on the final report.   

 
11.3.5 Ambient Blank 

 

The ambient blank consists of Type I water poured into a VOA vial at the sampling site (in the same vicinity as the 

associated samples).  It is handled like an environmental sample and transported to the laboratory for analysis.  

Ambient blanks are prepared when samples are to be analyzed for VOA analytes and are used to assess the potential 

introduction of contaminants from ambient sources (e.g., active runways, engine test cells, gasoline motors in 

operation, etc.) to the samples during sample collection. The frequency of collection for ambient blanks is specified in 

the clientôs field-sampling plan and are not required for all projects. 

 

11.3.6 Radiological Tracers & Carriers 
 

Radiological tracers and carriers are used for radiological analyses.  The control reacts in the same manner as the 

target isotope and is used to assess analyte recovery.  The tracer is added to client samples and QC in accordance 

with the requirements stipulated in the test SOP.  Because the tracer recovery has a direct impact on the LLD, the 
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recovery must be high enough to yield LLDs that are within the scope of the project or meet ACZôs acceptance 

criteria.  Refer to the test SOP for evaluation criteria and corrective action(s) for out-of-control tracer recovery. 
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12 EVALUATING QUALITY CONTR OL SAMPLES 
 

In general, acceptance criteria for quality control samples are method-specific; however, compliance with the requirements 

of clients and regulatory or other accrediting agencies must also be demonstrated.  Immediate corrective action must be taken 

if any quality control is outside of the acceptance criteria.  Appropriate corrective actions are described in the test SOP. To the 

extent possible, client samples are reported only if all quality control measurements are acceptable.  If a quality control measure 

is outside of acceptance criteria, and the data must be reported, then all samples associated with the failed QC must be reported 

to the client with the appropriate data qualifier(s).  Clients will occasionally request limits different from those in a published 

method.  Deviations from ACZôs policies pursuant to client request must be explicitly noted on client reports.  ACZ will not be 

held liable in the event such deviations do not meet client regulatory needs.   

 

For methods that permit the use of control charts or do not specify acceptance criteria for quality control measurement, 

limits may be generated by plotting historical data using a minimum of 20 data points obtained from analytical processes 

considered in control.  The process of rejecting data points relies heavily on the staticianôs judgement and control chart 

activities are therefore restricted to supervisors and experienced analysts.   All points must be associated with passing 

calibrations and calibration verification(s).  Data points with known anomalies must be rejected.  Data points should not be 

rejected solely because they fail acceptance criteria.  Control chart documentation must clearly indicate rejected data points.  

ACZôs LIMS has a utility for querying and retrieving historical data for control chart applications.  Control chart limits are 

typically set at Ñ 3ů.  All control chart limits are reviewed and approved by the QA department prior to implementation.  

When possible, a comparison to previous limits is included in the review and may form the basis for rejecting new limits 

and requiring an investigation of the analytical systemôs condition.  Previous limits are archived in a network folder.  

Default acceptance criteria established by the Arizona Department of Health Services (ADHS) may be used in lieu of generating 

a control chart to establish limits; however the SOP must specify which limits are in use. 
4
    NOTE:  For all data evaluation, 

final results ending with 1 ï 4 are rounded down and results ending with 5 ï 9 are rounded up.   

 

12.1 Accuracy 

 

Accuracy is defined as ñthe degree of correspondence between a measured value and the true or expected value of the quantity 

of concern.ò
*
  Control samples (LCS or LFB) and spiked samples are analyzed with every batch of samples or as stipulated by 

the specific test SOP to assess accuracy and matrix effects.   

 

 

 Percent Recovery (%R) for a control sample is calculated as follows: 

 

%R =  M  x 100  Where:  M = Measured concentration of the control sample 

             Sp   Sp = True value of the control sample   

 

 

 Percent Recovery (%R) for a spike is calculated as follows: 

 

%R =  M ï S   x 100 Where:  M =  Measured concentration of the spiked sample 

      Sp   S =  Measured concentration of the sample aliquot  

       Sp = True value of the spike concentration 

 

                                                        
4
 Arizona Adiministrative Code (A.A.C.), Title 9, Ch. 14, Article 6, Exhibit II (December, 2006) 

*
 "Quality Assurance of Chemical Measurements," Taylor, J., 1987 
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12.2 Precision  
 

Precision is defined as ñthe degree of mutual agreement characteristic of independent measurements as the result of repeated 

application of the process under specified conditions.ò  Matrix duplicates and spike duplicates are analyzed with every batch of 

samples or as stipulated by the test SOP to determine the precision associated with the analysis.  If any method does not specify 

acceptance criteria for the RPD, then default criteria of RPD < 20 is used (a value that rounds to 20 is acceptable). 
5
  The 

Relative Percent Difference (RPD) as an absolute value is calculated as follows: 

  

 |RPD| =     (S ï D)      x  100  Where:  S = Sample Value 

                        [(S + D) / 2]    D = Duplicate Value 

 

 

12.3 Other Calculations 

 

 Solids Dilution Factor (assume 100% solid for ñas receivedò samples): 

 

Dilution Factor =               V                 Where:   V = Final digestate volume, in mL              

         (W)(% solid)  W = Sample weight used, in g  
                    %solid = %solid or air dry solid, as a decimal  

 

 Sample Concentration for Solids: 

 

Ç wet weight  [biota tissue, fruit or vegetable matter, etc.]:  mg/Kg  =  DF * C * V   

                 W 

 

Ç dry weight [plant matter, grasses, soil, sludge, etc.]:  mg/Kg  =  SF * C * DF   

               

 Where:  DF = instrument dilution factor 

  C = raw data value, in mg/L 

  V = Final volume of digestate, in L 

  W = sample weight used, in Kg   

  SF = soil dilution factor 

 

 Percent Difference for Serial Dilution (SDL): 

 

  |%D| = [I ï (s * 5)]  x 100  

                                 I  

 

   Where:  I = initial sample result 

   s = serial dilution result (raw data value) 

 

For SDL calculations in LIMS, ñsò is multiplied by 5 and the resulting ñreg valueò is compared to the 

ñfound valueò to calculate %D.  

 

12.4 Radiochemistry Calculations: (NOTE:  Formulas for error, LLD, & activity in the individual test SOPôs supercede 

the general equations detailed below.) 

 

12.4.1 Activity  
 

                                                        
5
 ADHS Information Update #87 (July 7, 2005) 
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The results of radioactivity are typically reported in terms of activity per unit volume or mass.  Units are normally 

expressed in picocuries (pCi), which equal 2.22 disintegrations per minute (dpm).  Specific formulas to determine 

activity are in the SOP for each method.  The general formula is as follows: 

 

  
uviye

R
C net

               

 

  Where:  C = activity per unit volume (pCi/L) 

   Rnet = net counts per minute 

  e = counting efficiency, cpm/dpm 

 y = chemical yield 

 i = ingrowth correction factor 

 v = volume or mass being counted (L) 

 u = units correction factor, 2.22 for cpm to pCi 

 

 

12.4.2 Counting Error 

 

Radiochemical data are considered incomplete without reporting associated random and systematic errors.  For this 

reason all radiochemical results should be accompanied by a counting error at the 95% confidence level (1.96*standard 

deviation).  The general counting error formula is as follows: 

 

    E
R t B t

e y i v u

o196 1 2
1 2

. / /
/

   

       

   Where: E = counting error 

 Ro = gross sample, cpm 

 t1 = sample count duration, min 

 B = background, cpm 

 t2 = background count duration, min 

 e, y, i, v, and u are as previously defined. 

 

 

12.4.3 Lower Limit of Detection (LLD) 

 

LLD (also referred to as Minimum Detectable Activity or MDA) is considered the smallest quantity of sample 

radioactivity that will yield a net count for which there is a pre-determined level of confidence that radioactivity is 

present.  At the 95% confidence level, the following equation calculates the LLD for any single nuclide.  The 

calculation uses the standard deviation for the background counting rate, assuming the sample and background 

counting rates should be very similar at the LLD.  The formula for determining LLD is as follows: 

   
viye

Sb66.4
LLD 95    

    

 

   Where : LLD95  = Lower limit of detection at the 95% confidence interval 

               Sb = Standard deviation of the instrument background counting rate, cpm 

   e, y, i, v, and u are as previously defined 

 

 

12.4.4 Precision 
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The normalized absolute difference, or Replicate Error Ratio (RER), between the sample and the laboratory duplicate, 

given by the following equation shall be used to determine that results do not differ significantly when compared to 

their respective 2* sigma uncertainty. 

 

   2
)()( 22

errorerror
DupSx

DupSx
RER  

    

Where: Sx = sample concentration in pCi/L 

Sxerror = sample counting error (in pCi/L) at the 95% confidence level. 

Dup = duplicate concentration in pCi/L 

    Duperror = duplicate counting error (in pCi/L) at the 95% confidence level. 

 

 
NOTE:   For Radchem samples, both RPD and RER may be used to evaluate precision.  RPD is the default 

assessment for Drinking Water samples; RER is the default assessment for non-Drinking Water samples. Data for 

both RER and RPD are uploaded to LIMS for all analyses.  Use the following guidelines to correctly assess 

precision.  Further details are provided in ACZôs Wiki and should be consulted to ensure data for each workgroup 

is correctly evaluated.  Go to LabWeb \ Wiki \ Analytical Departments \ Radio Chemistry.  

 

Drinking Water:   

 

RPD < 20, RER < 2.0 ï Precision is judged to be in control 

RPD < 20, RER > 2.0 ï Precision is judged to be in control;  

RPD > 20, [sx] < 5x [LLD], RER < 2.0 ï Precision is judged to be in control; qualify data. 

RPD > 20, [sx] > 5x [LLD], RER> 2.0 ï Precision of the prep batch is questionable. 

RPD > 20, [sx] > 5x [LLD], RER < 2.0 ï Precision of the prep batch is questionable. 

 

Non-Drinking Water: 

 

RER < 2.0, RPD < 20 ï Precision is judged to be in control. 

RER < 2.0, RPD > 20 ï Precision is judged to be in control;  

RER > 2.0, RPD < 20 ï Precision of the sample prep batch is questionable. 

RER > 2.0, RPD > 20 ï Precision of the sample prep batch is questionable. 

RER > 2.0, [sx] >  5x [LLD], RPD < 20 ï Precision is judged to be in control; qualify data. 
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13 VALIDATION & REVIEW OF ANALYTICAL DATA   

 

ACZ has the responsibility to always provide the best data possible to ensure our clients can make sound and cost-effective 

decisions regarding public health and the environment.  In order to generate and report reliable data, the analytical systems used 

need to be properly functioning, and the review process must be conducted in a manner that is logical and reasonable and would 

be defensible if subjected to legal scrutiny.  Decisions regarding data quality must be meaningful and must be backed by good 

science and sound professional judgments. 

 

The entire validation and review process encompasses more than solely evaluating the final results for client and quality control 

samples.  To this extent, the necessary steps must also be performed prior to sample preparation or analysis to ensure the quality 

of the data.  Following sample analysis, data is uploaded to the LIMS database and then submitted to a variety of process chains 

such as calculations, rounding, application of qualifiers, etc.  A multi-level data review process is utilized to verify the uploaded 

analytical data meets all documented ACZ requirements as well as any client-specific quality objectives.  At a minimum, the 

validation process must include the following steps, as applicable: 
 

 Monitor the expiration dates for all stock, intermediate, and working standards, reagents, and chemicals. 

 

 Prior to analysis, determine that holding times have not been exceeded.  Unless otherwise specified by the test SOP, 

sample preparation and analysis must be completed within the holding time. 

 

 Prior to analyzing samples, verify the correct set-up and operation of the instrument or equipment.  Perform calibration, 

maintenance, and optimization as necessary to ensure proper functioning. 

 

 In general, for QC frequency of 1 per10 or less client samples, the first set of QC is associated with samples 1 ï 10.  If 

there are fewer than 20 samples in the workgroup, then the remaining client samples are associated with the second set of 

QC.   

 

 Before completing workgroup creation, verify the correct PCNs and/or SCNs have been entered.  Percent recovery for 

control samples and spikes is calculated using the information in LIMS for each.   

 

 Verify the proper sub-sample (green dot, yellow dot, etc.) is being used for preparation or analysis.  

 

o Notify the supervisor or Production Manager as soon as possible if a sample cannot be located.  

o Document on the bench sheet if a sub-sample other than the type indicated in the SOP is used.  

 

 Clearly label tubes, beakers, autosampler cups, etc. to identify the sample (and dilution factor, if applicable).  

 

 Manage sample volume to ensure all analyses from a bottle type can be completed. 

 

 Document all dilution factors at the time the dilution is performed.  

 

 Record complete and accurate observations, as necessary, when an analysis, sample preparation, or sample matrix is 

unusual or problematic.   

 

 Ensure transcription errors do not occur.  Verify all data manually entered into LIMS is correct before completing the 

upload process. 

 

 The calibration workgroup must be associated with all subsequent workgroups.  Record the calibration workgroup 

number (or calibration file name) on the data review checklist. 

 

 Provide complete traceability for all standards and reagents used for sample preparation and analysis. 

 

 Quality control samples must be treated in the same manner as client sample, including preparation.    
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 If it is necessary to perform a calculation manually, use the values in the raw data [do not truncate] and then round the 

final result to no more than three (3) significant figures.  If the final result passes the acceptance criteria then pass the QC 

in LIMS and note on the data review checklist that it passes. 

 

 LIMS performs several additional QC calculations on the approved data including cation/anion balance (CAB) checks, 

calculated TDS versus actual TDS ratios, and Total versus Dissolved ratios.  The Project Manager may update the status 

of the pertinent sample(s) to REDO if one of these calculations indicates a discrepancy with the associated data. 

 

 If two attempts fail to produce acceptable data then notify the supervisor or Production Manager before taking further 

action.  It may be necessary to first determine if a larger problem is interfering with the analysis.  Investigate the problem 

before qualifying the associated data.   

 

 If there is an indication that the analytical system is out of control then the issue(s) must be investigated. Notify the 

supervisor immediately.  Conduct troubleshooting in an organized manner. 

 

 All data must be reviewed initially in LIMS [AREV] by the analyst who performed the analysis or by another qualified 

individual who has previously been granted approval.  The department supervisor or another qualified individual 

performs the secondary review [SREV].  The following are data review guidelines: 

 

1 A data review checklist must be completed during the review process.  Verify all items listed and note any errors, 

problems or non-compliances and the corrective action(s) taken.   

 

2 If applicable, review the raw data to verify the analytical system was in control and to ensure no anomalies exist.  

Check for notes on the bench sheet regarding the preparation or analysis. 

 

3 For client samples and quality control samples, ensure all results are within the measurement range and are bracketed 

by a passing calibration and passing calibration verification [ICV/ICB or CCV/CCB]. Sample values outside of the 

measurement range must be appropriately qualified if reanalysis is not possible. 

 

4 The corrective action specified in the SOP must be performed if any quality control sample does not meet the 

acceptance criteria.  Data associated with failed quality control cannot be qualified after the initial analysis without 

acceptable justification.   

 

5 Data is more acceptable if the preparation and analysis were performed within the holding time. If reprep or 

reanalysis will be conducted outside of the holding time, check first with the supervisor.  
 

6 Confirm all dilutions are appropriate.  A reasonable explanation must be provided on the bench sheet if a sample 

was diluted and the value is less than the quantitation limit (refer also to §15). 

 

7 If the initial analysis indicates possible positive or negative matrix interference then the sample(s) should be 

retested on dilution to confirm.  The sample needs to be retested only one time ï if a background effect is still 

evident, then note the event on the data review checklist and qualify the associated data.   

 

8 If a spike fails, determine if the sample concentration is disproportionate to the spike added.  If the analyte 

concentration in the sample is > 4x the spike added then note the failure on the checklist and appropriately qualify the 

associated samples. 

 

9 If a spike recovery suggests the sample was not spiked, matrix interference must be confirmed prior to qualifying 

samples.  If matrix interference cannot be confirmed, then re-prep/re-test all associated samples. 

 

10 Each associated client sample must be appropriately qualified if the matrix spike, matrix duplicate or spike duplicate 

data cannot be used for validation purposes. 

 

11 Confirm failed QC by verifying the correct PCN or SCN was entered.  Make corrections if necessary before 

proceeding with data review. 
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12 Verify all assigned qualifiers are appropriate.  Does use of a particular qualifier make sense?  Could data be defended 

using the qualifier(s) assigned to the scenario or problem? 

 

13 If a case narrative is necessary, the reason for accepting and reporting the data must be sound and logical.  Provide 

sufficient and accurate verbiage to ensure the data is legally defensible. 

 

14 If a sample was retested in the same workgroup, verify the correct data will be reported.  All other data for the 

sample must be failed ï LIMS cannot report multiple data for the same sample. 

 

15 Confirm all samples have the correct status (PASS, FAIL, REDO, REDX) before completing the review process.  

For multi-parameter workgroups, all analytes must have the correct status. 

 

16 Refer also to §11 for data evaluation criteria. 
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14 DETECTION LEVELS   
 

Current practice identifies several detection levels, each of which has a defined purpose:  Instrument Detection Limit (IDL), 

Method Detection Limit (MDL), Reporting Limit (RL), and Practical Quantitation Limit (PQL).  The MDL and PQL are 

stated in each test SOP and are adjusted accordingly in LIMS when data is uploaded to reflect the use of smaller sample 

volume (dilution) or larger sample volume (concentration). 
 

14.1 Instrument Detection Limit (IDL) 
 

The IDL is the concentration of substance that produces a signal greater than three standard deviations of the mean noise 

level or the concentration that can be determined by injecting a standard to produce a signal that is five times the signal-to-

noise ratio.  The IDL should always be below the MDL and is not used for compliance reporting, but is useful for 

estimating the amount of analyte needed to produce a signal in order to calculate an estimated method detection level and 

for comparing the attributes of different instruments.   
 

14.2 Method Detection Limit (MDL) 
 

The EPA defines the MDL as the ñminimum concentration of substance that can be measured by a specific testing protocol 

and reported with 99% confidence that the analyte concentration is greater than zeroéò  This confidence interval means 

that any substance detected at a concentration equal to the MDL is 99% likely to be present, but it also means there is a 1% 

chance that the substance will be considered falsely present (false positive).  The MDL procedure is designed so that the 

probabilities of both false positive and false negative errors are acceptably small; however, the procedure has limitations.  

Data users must understand the limitations when evaluating low level data and must proceed with caution when interpreting 

data reported between the MDL and PQL in order to minimize the risk of making poor environmental decisions. 
 

MDLs are dependent on variables (temperature, instrument conditions, analysts, matrix, etc.) and are typically determined 

by processing, preferably over the course of several days, at least seven individual replicates of a fortified blank sample 

through the methodôs preparation and analytical schemes.  MDLs determined for the same method / matrix / technology 

must be compared to ensure they are in agreement.   
 

ACZ maintains a current MDL for each method.  Unless specified by a method or to meet the needs of a special project or 

client request, a MDL is considered current if no changes have been made to (1) extraction or analytical procedure, (2) type 

of column used, if applicable, (3) instrument location, (4) instrument sensitivity (i.e. no major repairs or extensive 

servicing), and (5) other modifications of this type.  A qualitative verification of the MDL must be performed annually for 

each applicable method, analyte, instrument, and matrix and before a new instrument or method is utilized for client 

samples.  Refer to ACZôs SOP Demonstration of Capability & Method Detection Limit Studies (SOPAD001) for additional 

information.   
 

14.3 Practical Quantitation Limit (PQL) 
 

At the MDL, data is not quantifiable, and the uncertainty is + 100% (or + MDL).  The PQL represents the lowest 

quantitative level that can be achieved with good certainty during routine operations.  Because data reported at or above the 

PQL is reproducible, the client or other end user will be assured that the result is valid and independent of variable 

analytical conditions.  This reproducibility allows for comparison of analytical results over a relatively long period of time, 

which is important to the monitoring of environmental data.  ACZ defines the PQL as a value typically 2 ï 10 times the 

MDL.  Reported values less than the PQL are qualified as estimated.  The region between the MDL and PQL is a 

continuum of uncertainty, lacking distinct cutoff points, and the error below the PQL is increased to the extent that the 

statistical validity of the result is questionable.   
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15 SAMPLE DILUTIONS  
 

Sample dilution may be necessary for one or more of the following reasons:  (1) sample concentration exceeds the 

established measurement range of the procedure / method  (2) sample volume or material is limited  (3) matrix interference 

is indicated or suspected  (4) sample matrix is reactive  (5) aqueous sample contains high sediment  (6) color, odor or other 

physical characteristics are present  (7) For ICP and ICPMS, TDS is greater than 2000 mg/L.  In all cases, the analyst must 

use good professional judgment when determining the most appropriate dilution.  Whenever possible, analyze a client 

sample and its associated matrix spike(s) and/or matrix duplicate on the same dilution.  If circumstances prohibit retesting, 

including reanalysis that would occur past the holding time, then the data must be reported with the appropriate qualifier(s).       

 

For samples that contain high concentration of analyte(s), the analyst will use their knowledge of the measurement range of 

the procedure to determine an optimal dilution that yields quantifiable data with minimal   error propagation.  In general, 

prepare the dilution so the final concentration is near the mid-point of the measurement range.  A sample must be retested 

on a smaller dilution if analyte concentration is less than the reporting limit ï exceptions must be explained on the bench 

sheet.  For multi-parameter analyses, it may not be possible to report all analytes within the desired range, and the analyst 

must use their best judgment when determining a reasonable dilution factor.  

 

The following requirements pertain to all dilutions:   

 

Á Document all dilution factors when the dilution is performed.  

  

Á Assign the appropriate ñDò qualifier if data for the diluted sample is less than the reporting limit 

 

Á Retest sample on smaller dilution if the result is less than the reporting limit (or document justification for 

accepting the data on the bench sheet or data review checklist) 

 

Á Document the reason for any dilution on the bench sheet [not required for sample values that exceed the 

measurement range of the procedure]  

 

Á Provide accurate documentation for the benefit of preparation of a case narrative, data validation, review by a 

regulatory agency or other third party, and reconstruction of the sampleôs history 

  
 

16 ERROR CORRECTION PROTOCOL  

 

When an error occurs in any type of record it must be crossed out with a single line, not erased, deleted, obliterated, or 

made illegible, and the correct value entered alongside.  All changes to hard copy records must be initialed and dated by the 

person making the correction.  
6
Under no circumstances may White-Out  or any other substance be used to conceal data.  

Concealing or improperly altering data is fraudulent and may be cause for termination from ACZ.  Equivalent measures 

must be taken to avoid loss or change of original data in the case of records stored electronically.  Refer to §10 for details of 

corrections made to electronic records. The following is an example of proper error correction:   
 

fleece   BWC  10-20-06 

Mary had a little lamb, it's feet as white as snow.  And everywhere that Lary went, the lamb was sure to go.  

        Mary   BWC 10-20-06     

 

                                                        
6 There is one exception to this rule.  Client identification may be obliterated from a record if itôs presence compromises client confidentiality (e.g. client ID is 

mistakenly entered in a logbook).  In this event, the rationale for obliteration must be clearly stated and initialed and dated by the person making the correction. 
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17 COMPUTER / AUTOMATED PROCESSES     
 

ACZ employs its proprietary LIMS (Laboratory Information Management System) to acquire, record, process, store, and 

archive data.  LIMS is the primary application for all employees and encompasses the combination of hardware and 

software throughout the entire facility.  Tasks performed with LIMS include but are not limited to creating workgroups, 

reviewing data, and generating client reports.  ACZ implements the defined standards of Good Automated Laboratory 

Practices (GALP) to establish a uniform set of procedures to assure that all LIMS data used by our clients is reliable, 

credible, and legally defensible.    

 

17.1  Software 

 

The software used to achieve GALP goals is a combination of industry standard commercial off the shelf (COTS) software 

and internally developed applications.  COTS software is purchased through professional and well-developed companies 

such as Oracle, Microsoft, and Lab Vantage Systems that complete sufficient testing and quality control to assure their 

product(s) functions properly.  Internal applications undergo testing before being implemented and distributed throughout 

the laboratory. 

 

Electronic records are protected, backed up, and archived to prevent unauthorized access or amendment.  Refer to §10 of 

this document and ACZôs SOP Backup and Archive of Instrument Data Files (SOPAD044) for details.   

 

17.2 Hardware 

 

ACZ deploys many servers using industry standard architecture.  All servers run standard enterprise operating systems such 

as Microsoft Windows Server and SuSE Linux.  All data residing on network servers is routinely backed up.  

 

To the extent possible, instrument PCs comply with at least the minimum recommendations of the instrument manufacturer 

and they are connected to ACZôs network.  This allows transparent backup and access to computers by system 

administrators.  

 

17.3 Security 

 

GALP security is controlled through a set of passwords.  A log-in name and password are required to access ACZôs 

network.  User passwords must be at least five characters and must be changed when the user is prompted.  Each user has a 

given set of network rights and is restricted to software necessary to complete their job functions as well as his/her own 

documents.  Refer also to §10.7.1 for additional information. 

 

A firewall protects the network from internet traffic.  The only traffic permitted access to the internal network is protocols 

approved by ACZ such as IMAP, SMTP and HTTP.  Incoming and outgoing E-mails are scanned for viruses and content.  

Email that fails this automated scan is quarantined for further review.   Web traffic that is potentially harmful or 

inappropriate is automatically blocked by ACZôs proxy server. 
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18 CLIENT SERVICES  
 

18.1 Contracting Services 

 

ACZôs sales representatives and project managers are responsible for reviewing requests, preparing quotes, and entering 

contractual commitments with clients.  Prior to accepting new work, it must be verified that the laboratory has appropriate 

facilities and resources to meet client needs.  As necessary, sales representatives and project managers must collaborate 

with ACZôs Production Manager, QAO, and/or technical directors to evaluate laboratory capacity, capability, and 

resources.  Refer to SOPAD043 for additional details. 

 

18.2 Subcontracting 

 

ACZ utilizes subcontract labs to perform analyses for various reasons.  A subcontracted lab must meet the clients DQOs 

and laboratory certification requirements for the subcontracted analysis.  When applicable, ACZ advises its clients in writing 

of its intentions to subcontract any portion of the testing to another party.   Non-NELAC work performed by a subcontracted 

lab must be clearly identified in the subcontract labôs report.  ACZ scans this report as an attachment to be included as part of 

ACZôs final report.  A comment is added to ACZôs final report indicating which subcontracted laboratory performed the 

analyses.  Refer to ACZôs SOP Client Service Policies and Procedures (SOPAD043) for additional information.   

 

18.3 Data Reporting 

 

Once all analyses and the entire review process have been completed, a client report is generated and submitted for final 

validation by the Project Manager.  If necessary, a case narrative is written describing the details of the project and any non-

conformances or other relevant issues.  The PM electronically signs the report, and the Document Control department sends the 

report to the client in an electronic format.  At a minimum, the following information appears on an ACZ analytical report: 

 

Client Name Sample Matrix 

Client Address Parameter/Analyte 

Client Contact Method Reference 

Lab Sample ID Result 

Client Sample ID Units 

Client Project ID LIMS Qualifier (U, B, J, H) 

ACZ Report ID MDL or LLD 

Date/Time Sampled PQL or RL 

Date/Time Received Analystôs Initials 

Date/Time Analyzed Extended Qualifiers (as separate page) 

 

A complete electronic data package contains the analytical reports, the external chain of custody records, sample shipping 

documentation, and any other relevant project information.  Department Reference Sheets explaining acronyms, qualifiers, and 

method references are also included.  All of these documents are an integral part of the final data package and must always be 

viewed as a whole.  To prevent the separation of reports, each page identifies the project number, the sequential page number, 

and the total number of pages in the data package.  Refer to ACZôs SOP Client Service Policies and Procedures (SOPAD043) 

for more detail.   

 

If requested by a client, custom and standard Electronic database deliverables (EDDs) are generated by the Document 

Control department.  These deliverables, containing data in client specified format, are sent by e-mail with the client report.  

EDDs and analytical reports access data from the same Oracle tables, thus eliminating the possibility of inconsistent results.  

Refer to ACZôs SOP Client Service Policies and Procedures (SOPAD043) for more detail.   

 

18.3.1 ACZ Report Packages 

 

ACZ provides different levels of data packages based on client request.  ACZ defines the different levels as 

follows: 

 

Level 2:  Standard analytical reports 



ACZ  Laboratories, Inc.   July 20, 2010 

Quality Assurance Plan  Version 14 

SOPAD018.07.10.14 Page 56 of 102 

 

2773 Downhill Drive   970-879-6590 
Steamboat Springs, CO 80487   www.acz.com 

   

   

 

Level 3:  Standard analytical reports; Electronic Data Deliverable (EDD); Standard QC summary 

 

Level  4A:  Standard analytical reports, Extended QC Summary (standard QC plus calibration verification checks,  

interference checks and serial dilutions) EDD, raw data and run logs.  This package can be provided either on a 

disk or in a full paginated data package with the raw data 

 

Level  4B:  ñCLP likeò data package:  CLP like forms 1-12; Run Logs and raw data incorporated into the full 

paginated data package. 

 

NOTE:  Surcharges apply for non-standard reports. 

 

18.4 Data Confidentiality 

 

ACZ has an obligation to each client to maintain custody of samples, data, and reports and to keep all data or other 

information confidential.  To uphold this responsibility, ACZ retains custody of the information at all times ï data or other 

client information obtained by ACZ is not allowed to leave the premises.  This includes but is not limited to Chains of 

Custody, raw data, workgroups, run logs, logbooks, reports, QC summaries, data packages and other media containing data.  

Client data cannot be released to anyone except the client (as directed on the Chain of Custody) or the clientôs designated 

representative, and project data, including any client information, is not to be discussed with anyone other than ACZ 

employees and/or the client without first receiving written permission from the client.  Additionally, client-specific 

information is not to be documented on raw data, workgroups, logbooks, or other records that may be provided to any client 

as part of an extended data package.  All information must be referenced using only the ACZ log-In number.  Refer to 

ACZôs SOP Data Integrity Principles and Policies (SOPAD039) for additional details of policies pertaining to 

confidentiality.   

 

With the rapid advances of computer and information technology, it is possible for an employee to work at home and access 

the same electronic data and documents they could access while at ACZ.   Accessing data from outside of ACZ could 

potentially compromise security, confidentiality and custody issues.  ACZôs policy on external computer access is as 

follows: 

 

External access to the ACZ network is limited to employees that may need to access information remotely. Employees 

requiring such access use ACZ's Virtual Private Network (VPN).  The VPN client is setup on the employee's computer so 

that it adheres to ACZ security standards.  These standards include (1) a unique user name (2) a password with at least 12 

characters, and (3) 128 bit encryption of data to and from the client from the ACZ servers.  After the VPN server has 

authenticated the employee, the employee must logon to the ACZ domain through normal domain security in order to 

access any ACZ network resources. Most employees initiate a "Remote Desktop" connection to their office PCs, thus 

ensuring that ACZ data is never accessible from the client PC hard drive. 

 

18.5 Client Feedback 

 

Handling client feedback is a joint effort between QA, Project Managers, Production Supervisors, and Client Service 

representatives. If a client has a concern or complaint, either a Project Manager or Client Service Representative takes the call 

and initiates the feedback procedure by documenting the complaint or problem and requesting the assistance of the Production 

Supervisor and/or QA Officer.  If the issue cannot be easily resolved then it must be documented using FRMAD024, which is 

routed from the initiator to other appropriate parties, including the QA Officer if necessary.  All client feedback is submitted to 

upper management as part of the Management Review of the Quality System.  Refer to ACZôs SOP Client Service Policies and 
Procedures (SOPAD043) for additional information.
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19 FACILITIES  

 

ACZ Laboratories, Inc. inhabits a modern 22,000 square foot laboratory facility architecturally designed and specifically 

organized to ensure efficient operation and meet the needs of a large capacity analytical laboratory.  Complete lists of 

instrumentation, balances, thermometers, & weightsets are maintained on a network drive. 
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20 RADIOCHEMISTRY  

 

20.1 DATA TRANSFORMATION 

 

Unlike other laboratory divisions, ACZôs radiochemistry department utilizes excel spreadsheets to transform instrument 

response into final results.  Spreadsheet equations are locked and password protected in order to reduce the likelihood of 

inadvertent modifications.  Additionally, spreadsheet equations are validated by the radiochemistry supervisor or a 

sufficiently experienced analyst on an annual basis.  Initial validation must be performed by hand calculating results.  

Annual validation may be performed by populating the current template with data that has been hand calculated in a 

previous validation and comparing the calculated results from the current template to the hand calculated results from the 

previous validation. 

 

20.2 INSTRUMENTATION 

 

Radioanalytical instrumentation is located adjacent to the radiochemistry prep lab.  In order to maintain appropriate 

temperature control in the instrument lab, separation must be maintained.  The door between the two lab areas must be kept 

closed when not in use.  Except as noted, instrument checks and other determinations must be performed and documented 

annually, or more often if necessary. 

 

NOTE: To eliminate potential contamination, planchets must be stored in a covered container or in a drawer. 

 

20.2.1 Gas-Flow Proportional Counter 

 

20.2.1.1 Instrument Reliability Test (Voltage Plateau Determination) ï The proper voltage plateau for alpha and 

beta is where the counting rate is consistent (should not exceed > 5% over a 150 volt change in anode 

voltage). 

 
20.2.1.2 Cross Talk (Carryover) Check - Cross talk is defined as the percentage of alpha counts represented on the 

beta plateau.  Once the amount of cross talk is determined, the cross talk settings are adjusted on the 

instrument to eliminate cross talk. 

 

20.2.1.3 Detector Efficiency Curve (Self Absorption) - Efficiency curves are graphs plotting counts versus sample 

residue density and determine the efficiency of the alpha and beta counter as a function of sample residue 

density.  This factor is part of the overall determination of sample activity. 

 
20.2.1.4 Background Determination - Characteristic of most detectors is a background or instrument count rate 

attributed to cosmic radiation, radioactive contaminants in instrument parts, counting room construction 

material and/or the proximity of radioactive sources.  The background is determined weekly by counting 

an empty planchet for 12 hours.  On each day of use the instrument is checked for background drift by 

counting an empty planchet for 90 minutes.  Background counts must fall within established control chart 

limits or corrective action must be taken before analyzing samples.  Although most radiation measurement 

systems are noteworthy for their stability, sudden changes can occur due to instrument component failure, 

loss of gas pressure, vacuum, or contamination of a detector or sample chamber froma a high activity 

sample.  Subsequently, instrument drift in detector efficiency and background must be checked both 

before and after measuring samples used for drinking water compliance monitoring.  Refer to individual 

test SOPs for additional details.   

 

20.2.1.5 Instrument-Response Check (Performance Check) ï This continuing calibration check verifies the 

instrument response and stability and is performed daily for each detector.  For a performance check 

measurement, the same calibration sources must be used as for the calibration measurement in order to 

verify the current measuring results still match the results of the calibration measurement stored last.  At 

the end of the check the count rates and the relative deviations from older calibration measurements are 

displayed.  The system signals ñOKò if the deviations do not exceed the maximum deviation defined by 

the user.  Samples used for drinking water compliance monitoring must be bracketed by passing 



ACZ  Laboratories, Inc.   July 20, 2010 

Quality Assurance Plan  Version 14 

SOPAD018.07.10.14 Page 59 of 102 

 

2773 Downhill Drive   970-879-6590 
Steamboat Springs, CO 80487   www.acz.com 

   

   

performance checks.  Refer to individual test SOPs for additional detail.   

 
20.2.2 Liquid Scintillation Counter 

 

20.2.2.1 Optimal Window - When determining radionuclides by liquid scintillation, it is necessary to select the 

optimal window by counting a standard for five minutes and generating a sample spectrum.  For better 

clarity, a log scale for the channel number axis should be used.  On the graph, the region of interest is 

determined by the energy of the peak one is trying to quantitate. The optimal window is formed by 

extending this region by 10% on each side of the alpha peaks.  

 
20.2.2.2 Efficiency Quench Curve ï The liquid scintillation instrument, a Beckman LS 6000TA, automatically 

corrects for quenching by the H - Method.  Refer to SOPRC010 for details. 

 
20.2.2.3 Background Check - Three background blanks are run with every batch.  The first two are run immediately 

after calibration.  The third, the CCB, is employed as a measurement of instrument drift and is run 

immediately before the final LCS.  For both checks, the counting duration must be equivalent to the 

longest sample counting duration. 

 
20.2.2.4 Instrument-Response Check Source - This continuing calibration check verifies instrument response and 

stability and must be performed daily.  If the source count is within two standard deviations (sigma) of the 

previously determined average count rate, instrument reliability and stability is established.  If the source 

rate is outside the ±2 sigma-warning limit then the variability should be further investigated.  If the source 

check is outside the ±3 sigma out of control limits, then no further samples should be analyzed until the 

problem is resolved. Resolution might include a new efficiency curve, background checks, and/or 

instrument maintenance.  If insufficient data exists for control charts,  ±10% of the initial source value is 

considered acceptable.  The source for this check is a Tritium standard. 

 

20.2.3 Alpha Spectrometer 

 
20.2.3.1 Energy vs. Channel Calibration - Each alpha spectrometer has a set number of channels associated with it.  

To associate these channels to a specific alpha particle, the channels must be calibrated.  One known 

calibrated solid source is placed into the detector and analyzed for five minutes to determine its associated 

channel to its calibrated energy peak.  Since the energy is linear across the channels, all of the channels 

now have an associated energy.  This determination is performed on an annual basis, or whenever 

maintenance is performed that could potentially affect the calibration. 

 
20.2.3.2 Background Checks - Characteristic of most detectors is a background or instrument count rate attributed 

to cosmic radiation, radioactive contaminants in instrument parts, counting room construction material 

and/or the proximity of radioactive sources.  Placing an empty sample tray in the counting chamber and 

counting it for as long as the longest sample-counting duration can determine the background rate (or a 

background check can be completed overnight).  An overnight background determination must be 

completed at least quarterly. 

 

20.2.3.3 Instrument-Response Check Source - This continuing calibration check verifies the instrument response 

and stability and is performed daily.  If the source count is within two standard deviations (sigma) of the 

previously determined average count rate, instrument reliability and stability is established.  If the source 

rate is outside the ±2 sigma-warning limit, then the variability should be further investigated.  If the source 

check is outside the ±3 sigma out of control limits, then no further samples should be analyzed until the 

problem is resolved. Resolution might include a background check, and/or instrument maintenance.  If 

insufficient data exists for control charts then ±10% of the true value is considered acceptable. 

 

20.2.4 Gamma Spectrometer 

 

20.2.4.1 Background Checks ïCharacteristic of most detectors is a background or instrument count rate attributed 

to cosmic radiation, radioactive contaminants in instrument parts, counting room construction material 

and/or the proximity of radioactive sources.  A cave background must be measured monthly and the 
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background gross activity recorded.  The cave background is determined by counting the empty cave for a 

period of time at least as long as the longest sample-counting duration.  Additionally, background is 

measured prior to each batch analysis by placing a blank water sample within a Marinelli beaker in the 

counting chamber and counting it for as long as the longest sample-counting duration.  When drinking 

water samples are present in the batch, and additional background check is measured at the end of the 

batch to monitor instrument drift. 

 

20.2.4.2 Instrument-Response Check (Performance Check)- The total activity of a calibration or check source will check the 

efficiency calibration currently in use and the general operating parameters of the system, including source positioning, 

contamination, library values, and energy calibration. This activity calculation uses the general analysis program to ensure 

that the total system is checked. This check is performed for every workgroup.  If the performance check is within the 

defined acceptance limits, instrument reliability and stability is established.  If the performance check does not meet 

acceptance criteria, then no further samples should be analyzed until the problem is resolved.  Samples used for drinking 

water compliance monitoring must be bracketed by acceptable performance checks.  Resolution might include a 

background check, and/or instrument maintenance.  Refer to SOPRC016 for additional information.  
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APPENDIX A    Required Container Type, Preservation Techniques, and Holding Times 

 

 

Parameter 

 

Container 

 

Preservation 
a, b

 

 

Maximum Holding Time 
c 

 

Alkalinity HDPE or 

Glass 

Ò 6 
o
C 14 days 

 

Acidity 
 

HDPE or 

Glass 

Ò 6 
o
C 14 days 

Ammonia (N-NH3) HDPE or 

Glass 

Ò 6 
o
C; H2SO4 to pH < 2 

 

28 days 

Anions HDPE Ò 6 
o
C 28 days (Br 

-
, F

-
, Cl

-
, SO4

2-
) 

 

BOD, CBOD 
 

HDPE or 

Glass 

Ò 6 
o
C 48 hours 

COD 
 

HDPE or 

Glass 

Ò 6 
o
C; H2SO4 to pH < 2 

 

28 days 

Color HDPE or 

Glass 

Ò 6 
o
C 48 hours 

 

Conductivity 
 

HDPE or 

Glass 

Ò 6 
o
C 28 days 

Cyanide 
 

HDPE or 

Glass 

Ò 6 
o
C; NaOH to pH > 12 14 days  

Chromium (VI) 
 

HDPE or 

Glass 

Ò 6 
o
C Refer to SOP for holding time  

Dissolved Oxygen 
 

Glass None required Analyze immediately 

Metals (except Cr 
6+

, 

Hg) 

HDPE or 
7
Glass 

HNO3 to pH < 2 180 days  
 

Mercury  (CVAA, 

ICP/MS) 
HDPE or 

Glass 

HNO3 to pH < 2 28 days  

Mercury (CVAFS) Glass 5 mL 12N HCl 90 days 

N ï NO2 / NO3  HDPE or 

Glass 

Ò 6 
o
C; H2SO4 to pH < 2 28 days (48 hours if unpreserved)  

 

N ï NO3 HDPE or 

Glass 
 

Ò 6 
o
C 48 hours  

 

N ï NO2 HDPE or 

Glass 
 

Ò 6 
o
C 48 hours 

Nitrogen, Total Kjeldahl HDPE or 

Glass 

Ò 6 
o
C; H2SO4 to pH < 2 28 days 

 

Oil & Grease 
 

Glass Ò 6 
o
C; HCl or H2SO4 to pH < 2 28 days 

Orthophosphate 
 

HDPE or 

Glass 

Ò 6 
o
C 48 hours 

pH HDPE or 

Glass 

 Analyze immediately 
 

Phenols 
 

Glass Ò 6 
o
C; H2SO4 to pH < 2 

 

28 days 

Phosphorus (Total) 
 

HDPE or 

Glass 

Ò 6 
o
C; H2SO4 to pH < 2 28 days 

Sulfide 
 

HDPE or 

Glass 

Ò 6 
o
C; Zn acetate + NaOH to pH > 

9 
7 days 

 

                                                        
7 Glass is not a suitable container for Boron or Silicon. 
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APPENDIX A   Continued 

 

Parameter 

 

Container 

 

Preservation 

 

Maximum Holding Time 
 

Sulfite 
 

HDPE or Glass Ò 6 
o
C; EDTA Analyze immediately 

Settleable Solids  HDPE or Glass Ò 6 
o
C 48 hours 

 

Total Organic Carbon 
 

HDPE or Glass Ò 6 
o
C; HCl, H2SO4,or H3PO4 

to pH < 2 

28 days  

Total & Dissolved Inorganic 

Carbon 

HDPE or Glass Ò6ęC 28 days 

Turbidity 
 

HDPE or Glass Ò 6 
o
C 48 hours 

Total Dissolved Solids 
 

HDPE or Glass Ò 6 
o
C  7 days 

Total Suspended Solids 
 

HDPE or Glass Ò 6 
o
C  7 days 

Total Solids 
 

HDPE or Glass Ò 6 
o
C  7 days 

Total Volatile Solids 
 

HDPE or Glass Ò 6 
o
C  7 days 

Radon-222 
 

Glass Vial  
d
 
 
  4 days 

Total Volatile Hydrocarbons  Glass Vial or jar  
d
 
 
 

Ò 6 
o
C; HCl to pH < 2 

(water) 
Refer to SOP for holding times 

Total Petroleum Hydrocarbons  
  

Amber Glass 
 

Ò 6 
o
C  Refer to SOP for holding times 

BTEX / MTBE Glass Vial or jar  
d
 
 
 

Ò 6 
o
C; HCl to pH < 2 

(water) 
Refer to SOP for holding times  

Organochlorine Pesticides 
 

Glass Vial or jar  
d 

Ò 6 
o
C; pH 5 ï 9 Refer to SOP for holding times 

PCBs 
 

Amber Glass Ò 6 
o
C Refer to SOP for holding times 

PAHs Amber Glass Ò 6 
o
C Refer to SOP for holding times 

BNAs (semi-volatiles) Amber Glass Ò 6 
o
C Refer to SOP for holding times 

VOAs (volatiles) 

 

Glass Vial or jar  
d
 
 
 

Ò 6 
o
C; HCl to pH < 2 

(water) 
Refer to SOP for holding times 

TCLP 

 
Glass  

d
 
 
 Ò 6 

o
C Refer to SOP for holding times 

Radchem (except Rn-222) 

 

HDPE cube HNO3 to pH < 2 180 days 

 

a. No pH adjustment for soil 

b. Preservation with 0.008% Na
2
S

2
O

3
 required only when residual chlorine is present. 

c. Unless otherwise specified in the test SOP, complete sample preparation and analysis within holding time.  

d. Teflon-lined septa or lid 

e. Aqueous samples must be preserved at Ò6 ÁC, and should not be frozen unless data demonstrating that sample freezing 
does not adversely impact sample integrity is maintained on file and accepted as valid by the regulatory authority. Also, for 

purposes of NPDES monitoring, the specification of ñÒ ÁCò is used in place of the ñ4 ÁCò and ñ< 4 ÁCò sample temperature 

requirements listed in some methods. It is not necessary to measure the sample temperature to three significant figures ( 

1/100th of 1 degree); rather, three significant figures are specified so that rounding down to 6 °C may not be used to meet 

the Ò6 ÁC requirement. The preservation temperature does not apply to samples that are analyzed immediately (less than 15 

minutes). 
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APPENDIX B    Utah BLI Certificate and List of Certified Parameters  

 
 

 



ACZ  Laboratories, Inc.   July 20, 2010 

Quality Assurance Plan  Version 14 

SOPAD018.07.10.14 Page 64 of 102 

 

2773 Downhill Drive   970-879-6590 
Steamboat Springs, CO 80487   www.acz.com 

   

   

 
 



ACZ  Laboratories, Inc.   July 20, 2010 

Quality Assurance Plan  Version 14 

SOPAD018.07.10.14 Page 65 of 102 

 

2773 Downhill Drive   970-879-6590 
Steamboat Springs, CO 80487   www.acz.com 

   

   

 
 



ACZ  Laboratories, Inc.   July 20, 2010 

Quality Assurance Plan  Version 14 

SOPAD018.07.10.14 Page 66 of 102 

 

2773 Downhill Drive   970-879-6590 
Steamboat Springs, CO 80487   www.acz.com 

   

   

 

 
 



ACZ  Laboratories, Inc.   July 20, 2010 

Quality Assurance Plan  Version 14 

SOPAD018.07.10.14 Page 67 of 102 

 

2773 Downhill Drive   970-879-6590 
Steamboat Springs, CO 80487   www.acz.com 

   

   

 



ACZ  Laboratories, Inc.   July 20, 2010 

Quality Assurance Plan  Version 14 

SOPAD018.07.10.14 Page 68 of 102 

 

2773 Downhill Drive   970-879-6590 
Steamboat Springs, CO 80487   www.acz.com 

   

   



ACZ  Laboratories, Inc.   July 20, 2010 

Quality Assurance Plan  Version 14 

SOPAD018.07.10.14 Page 69 of 102 

 

2773 Downhill Drive   970-879-6590 
Steamboat Springs, CO 80487   www.acz.com 

   

   



ACZ  Laboratories, Inc.   July 20, 2010 

Quality Assurance Plan  Version 14 

SOPAD018.07.10.14 Page 70 of 102 

 

2773 Downhill Drive   970-879-6590 
Steamboat Springs, CO 80487   www.acz.com 

   

   



ACZ  Laboratories, Inc.   July 20, 2010 

Quality Assurance Plan  Version 14 

SOPAD018.07.10.14 Page 71 of 102 

 

2773 Downhill Drive   970-879-6590 
Steamboat Springs, CO 80487   www.acz.com 

   

   



ACZ  Laboratories, Inc.   July 20, 2010 

Quality Assurance Plan  Version 14 

SOPAD018.07.10.14 Page 72 of 102 

 

2773 Downhill Drive   970-879-6590 
Steamboat Springs, CO 80487   www.acz.com 

   

   

 



ACZ  Laboratories, Inc.   July 20, 2010 

Quality Assurance Plan  Version 14 

SOPAD018.07.10.14 Page 73 of 102 

 

2773 Downhill Drive   970-879-6590 
Steamboat Springs, CO 80487   www.acz.com 

   

   

 



ACZ  Laboratories, Inc.   July 20, 2010 

Quality Assurance Plan  Version 14 

SOPAD018.07.10.14 Page 74 of 102 

 

2773 Downhill Drive   970-879-6590 
Steamboat Springs, CO 80487   www.acz.com 

   

   



ACZ  Laboratories, Inc.   July 20, 2010 

Quality Assurance Plan  Version 14 

SOPAD018.07.10.14 Page 75 of 102 

 

2773 Downhill Drive   970-879-6590 
Steamboat Springs, CO 80487   www.acz.com 

   

   



ACZ  Laboratories, Inc.   July 20, 2010 

Quality Assurance Plan  Version 14 

SOPAD018.07.10.14 Page 76 of 102 

 

2773 Downhill Drive   970-879-6590 
Steamboat Springs, CO 80487   www.acz.com 

   

   




