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Auditing



Life of a Project



What is the point?

 Other than the current 
intended purpose, how 
can this data be used 
in the future?

 What should this data 
NOT be used for? 

 How long is the data 
usable for? 

 What would cause this 
data to not be usable 
in the future?



Data Quality Audience’s

REGULATORLABORATORY INDUSTRY



Why is Data Quality Important?

Laboratory

•Certification

•Methodology

•Standard 
Operating 
Procedures

•Legal 
Defensibility

Consultant/

Industry

•Regulatory 
Requirements

•Legal 
Defensibility

•Project 
Objectives

Regulatory 
Agency

•Public Scrutiny

•Public 
Protection

•Legal 
Defensibility



Definition

What is Data Quality?

EPA General Assessment Factors (EPA QA/G-4)

Soundness: The extent to which the scientific and technical procedures, 
measures, methods or models employed to generate the information are 
reasonable for, and consistent with, the intended application. 

Applicability and Utility: The extent to which the information is relevant for 
the Agency’s intended use. 

Clarity and Completeness: The degree of clarity and completeness with which 
the data, assumptions, methods, quality assurance, sponsoring organizations 
and analyses employed to generate the information are documented. 

Uncertainty and Variability: The extent to which the variability and uncertainty 
(quantitative and qualitative) in the information or the procedures, measures, 
methods or models are evaluated and characterized. 

Evaluation and Review: The extent of independent verification, validation, and 
peer review of the information or of the procedures, measures, methods or 
models. 



What is Data Quality?

Laboratory Perspective

Soundness Data is able to meet certification and 
audit requirements. 

Applicability/Utility Is useable for the intended purpose. 
HAPPY CLIENT!

Clarity and Completeness Easy to read and understandable. 

Uncertainty and Variability Defensible and able to meet 
certification and audit requirements.

Evaluation and Review Able to pass audit requirements and 
be defensible for the client. 



What is Data Quality?

Industry/Consultant Perspective

Soundness Meet regulatory and public scrutiny

Applicability/Utility Usable for the intended purpose.

Clarity and Completeness Time and Budget
Easy to Interpret and Use

Uncertainty and Variability Regulatory Scrutiny
Data Validation/Time and Budget

Evaluation and Review Regulatory and Public Scrutiny
Decision Making



REGULATOR

What is Data Quality?

Regulator Perspective

Soundness Public Scrutiny 
Intended Use of Data

Applicability/Utility Usability
Current/Future Use of Data  

Clarity and Completeness Easy to Interpret and Use 
Easy to Explain 

Uncertainty and Variability Public Scrutiny 
Decision Making  

Evaluation and Review Public Scrutiny 
Decision Making  



Any information 
that provides an 
understanding of 
limitations on the 
use of data.

Data Quality Indicators (DQIs)



Data Quality Indicator - Field

 Field collection methods 
(SOPs)

 Weather

 Observations

 Instrumentation logs

 Chain-of-Custody

 Location notes

 Procedure documentation

 Field Audits



Laboratory Report

Data Quality Indicator - Lab

 Control charts

 Standard Operating 
Procedures

 Bench Notes

 Instrument Calibration

 Qualifiers

 Audit Notes

 PT Sample Results

 Chain-of-Custody



Data Quality Indicators -

Validation

 Qualifiers

 Documentation/Notes

 Bias Indicators

 Reasons for qualification

 Reports



 What do they tell me?  

 Data Bias (J+/J-)

 Reasons for estimated data

 Cross Contamination (field or laboratory)

 Calibration errors

 Manual Corrections

 Rejected results – not usable for the intended purpose

 Other considerations that may affect the data like weather 
conditions or tampering

What do DQI’s tell me?



Maintaining Data Quality 

Indicators



Storage

 Information to store: 

 Field data

 Field notes

 Final signed (legal) 
laboratory report

 Final chain-of-custody

 Final EDD

 Final data validation

 Data qualifiers



Storage Example



Resulting Data Qualifiers

 Store qualifiers so that they 
are used when the data is 
used

 Store reasons for qualifiers 
with the final data records

 Make sure that end users 
can understand why 
qualifiers were added.  It 
may affect the final use of 
the data



Qualification Storage



Report the Data

 Figures

 Tables

 Reports

 Appendices

 Laboratory Reports

 Data Validation report



Analytical Report





Why Audit??

 Multiple laboratory 

reports and versioning

 EDDs

 Accidental change

 Validation report and 

flagging versioning



How Do We Maintain Quality 

Over the Life of a Project?
 COMMUNICATE: Determine what quality data look like for your project and 

how is it obtained? 

 Plan for quality data (how will you communicate the quality of the data?)

 Communicate what quality data will means 
field/laboratory/consultant/etc…

 Predict all and any potential future uses of the data (other than your 
current intentions)

 STORAGE:  Keep all of the data evidence together in one place. 

 Field Notes, Data, Laboratory Reports, EDDs, etc…

 REPORTING: Maintain qualifications and reasons in figures and tables.



How Do We Maintain Quality 

Indicators?
 AUDITING: Determine a method to track changes to data and files.  

 Multiple lab reports

 EDDs

 Unintentional Changes

 Data Validations

 ACCESS: Make sure that any end-users have access to the data and the 

qualifications. 



WHAT WHY WHERE WHEN WHO HOW

Questions?


