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What We Will Cover
• Data Quality Indicators (DQI’s)

– The Statistics
– Proper Aggregation of the Data

• Tools
– Data Assessment Statistical Calculator (DASC)
– AQS Report (AMP255)
– Annual Box and Whisker Plots

• What to Look For
• Reconciliation with the DQO’s
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What is Performed
Method Pollutants Frequency MQO

One-Point QC SO2 , NO2 , 
O3 , CO

Every 2 Weeks O3 : 
Precision =  7%                    
Bias = 7%

SO2 , NO2 , CO :
Precision = 10%
Bias = 10%

Annual Performance 
Evaluation

SO2 , NO2 , 
O3 , CO

Once per Year <= 15% for each audit concentration

Flow Rate 
Verification

PM10 , 
PM2.5 , PMc

Once per 
Month

<= 4% of Standard & 5% of Design 
Value

Semi-Annual Flow 
Rate Audit

PM10 , 
PM2.5 , PMc

Every 6 Months <= 4% of Standard & 5% of Design 
Value

Collocated Sampling PM10 , TSP, 
PM2.5 , PMc

15% of 
Network Every 
12 Days

PM2.5 , TSP, 
PM10 :
Precision = 10%

PMc :
Precision = 15%

PM PEP Program PM2.5 , PMc PM2.5 :
Precision = 10%

PMc :
Precision = 15%
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Using What Was Acquired
Method Pollutants What is Assessed How?

One-Point QC SO2 , NO2 , 
O3 , CO Precision & Bias Annual @ Site Level

Annual Performance 
Evaluation

SO2 , NO2 , 
O3 , CO Validation of Bias

Annual @ Site Level or
3-Years @ PQAO Level

Flow Rate Verification PM10 , PM2.5 , 
PMc

Bias
Annual/3-Year 

@ Site/PQAO Level

Semi-Annual Flow Rate 
Audit

PM10 , PM2.5 , 
PMc

Bias Annual/3-Year @ PQAO 
Level

Collocated Sampling PM10 , TSP, 
PM2.5 , PMc

Precision
Quarterly/Annual/3-Year

@ PQAO Level

PM PEP Program PM2.5 , PMc Bias
Annual/3-Year

@ Site/PQAO Level
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truthtruth

What Are We Trying to Determine?

Precision Bias
“A measure of mutual

agreement among
individual measurements

of the same property,
usually under prescribed

similar conditions”

“A systematic or persistent
distortion of a

measurement process
which causes errors in one

direction”
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Another Way of Looking at It…
# 

of
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er
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tio

ns

% Difference

0 +10-10

Ideal:  Precise w/o Bias

Precise w Negative Bias Precise w Positive Bias

Low Precision w/o Bias

Low Precision w Negative Bias Low Precision w Positive Bias
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Percent Difference & 
Relative Percent Difference

Basis for All Statistical Calculations
• For standard gas

• For Collocated Samples,
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Precision
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Precision is more conservative when evaluated at
the 90% one-sided upper confidence level

Collocated Estimate
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Defines the 
“Width” of the 

Bell Curve

Denominator changes 
because we do not 

have “truth”

truth
90th Percentile of a Chi- 
Squared Distribution 

 
More Conservative
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truthBias
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Assigning a Sign to Bias
# 

of
 O

bs
er
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% Difference

0 +10-10

25th Percentile
75th Percentile

25th < 0 < 75th  “+/-”
25th Percentile is >0  “+”
75th Percentile is <0  “-”

25th %tile        75th %tile
‘+/-’ (no sign)

25th %tile        75th %tile
‘+’ (positive sign)

25th %tile        75th %tile
‘-’ (negative sign)
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Validation of Bias

Lower Limit Upper Limit

Upper Probability Limit = m + 1.96*S

Lower Probability Limit = m + 1.96*S

“d”s for the Results of the 
Annual Performance Evaluation

95%
of data

2.5% of data in both tails
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CV= 0%
Signed Bias= 0%
Upper Probability Limit= 0%
Lower Probability Limit= 0%

CV= 0%
Signed Bias= -5%
Upper Probability Limit= -5%
Lower Probability Limit= -5%

CV= 7.3%
Signed Bias= +/- 5%
Upper Probability Limit=  10.24
Lower Probability Limit= -10.24

Percent Differences
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-10.000
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The DQI’s
• The Statistics

– Gaseous Precision & Bias Assessments
– Precision Estimate from Collocated Samples
– PM2.5 Bias Assessment
– PM2.5 & PMc Absolute Bias Assessment
– One-Point Flow Rate Bias Estimate
– Semi-Annual Flow Rate Audits
– Lead Bias Assessments
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Evaluation Tools
• DASC (Data Assessment Statistical Calculator)

– “Lightweight”
– Easy to Use
– Can be Used With Anything (If You Know What to 

Apply)
• AQS:  Data Quality Indicators Report (AMP255)

– Covers all of the Requirements
– “Official Copy”

• Annual Box Plot Evaluation
– Convenient (Let Someone Else Generate it)
– Interesting Method of Assessment
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DASC Tool
• Where to Access

– Downloadable Excel Spreadsheet Available 
on the TTN

– http://www.epa.gov/ttn/amtic/parslist.html
• When to Use

– Need a Quick Answer and You Have Data 
Pairs in Hand

– Want to do an Assessment for Non-Criteria 
Pollutants

http://www.epa.gov/ttn/amtic/parslist.html
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DASC Tool
Holds Up 

to 500 
Pairs of 
Values

Graphs & 
Stats 

Automatically 
Updated

References 
Equations in 
Appendix A
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DASC Tool (Cont’d)

Easy to Use 
Navigation to Find 

the Stats You Need
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AMP255
• Where to Access

– AQS Standard Reports
• When to Use

– Submit for Annual Certification of Data
– Compare Your Results for What HQ Will 

Refer to as “The Answer”
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AMP255 Examples

Statistics Shown 
on a per Site and 
Per PQAO Level 
as Appropriate
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RECAP:  What is Performed
Method Pollutants Frequency MQO

One-Point QC SO2 , NO2 , 
O3 , CO

Every 2 Weeks O3 : 
Precision =  7%                    
Bias = 7%

SO2 , NO2 , CO :
Precision = 10%
Bias = 10%

Annual Performance 
Evaluation

SO2 , NO2 , 
O3 , CO

Once per Year <= 15% for each audit concentration

Flow Rate 
Verification

PM10 , 
PM2.5 , PMc

Once per 
Month

<= 4% of Standard & 5% of Design 
Value

Semi-Annual Flow 
Rate Audit

PM10 , 
PM2.5 , PMc

Every 6 Months <= 4% of Standard & 5% of Design 
Value

Collocated Sampling PM10 , TSP, 
PM2.5 , PMc

15% of 
Network Every 
12 Days

PM2.5 , TSP, 
PM10 :
Precision = 10%

PMc :
Precision = 15%

PM PEP Program PM2.5 , PMc PM2.5 :
Precision = 10%

PMc :
Precision = 15%
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AMP255 Examples (Cont.)
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Notes About the AMP255

Data Is Grouped
By Whether it Applies to
Appendix A Regulations
Or Not (Defined by the

Monitor Type)

Summaries are Computed
Per Year within the Group

And then Summarized
Across Years

Understanding
The Rules

Is Key!
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How Can This Be?!?!?!

• Rule Says:
– Must Have at Least 2 

Samples if the Monitor 
was Operational at 
Least 7 Months in the 
Year

– Samples Must be 
Between 5 and 7 
Months Apart

Audit Date Months Since 
Last Audit

March 16, 2008 n/a

June 19, 2008 3.10 Months

July 22, 2008 1.10 Months (4.20 
Months Since 1st 

Sample)

November 4, 2008 3.42 Months (4.42 
Months Since 2nd 

Sample; 7.61 
Months Since 1st)
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Practical Interpretations of the 
AMP255

• Provides and INDICATION of Quality… Not the 
Final Answer
– Data Will Not be Invalidated / Not Certified Because 

the “Criteria Met” Column Says “N”
• Flow Rate Verifications Are Not Required to Be 

Entered in AQS
– Interpretation of Results Provided for Those Agencies 

that Choose to Report These Values
• Rules of the AMP255 Are Documented on the 

TTN 
(http://www.epa.gov/ttn/amtic/files/ambient/qaqc/AMP255FAQ.pdf)
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Annual Box and Wisker Plots
• Where to Access

– http://www.epa.gov/ttn/amtic/parslist.html
• When to Use

– Provides Interesting Graphical Displays of 
Previous Year’s Data

– Use in Historical Trends of Quality of Data

http://www.epa.gov/ttn/amtic/parslist.html
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Box and Whisker Plots

*

*

*

+

Lower Fence
Q1 – (1.5*IQR)

Upper Fence
Q3 + (1.5*IQR)

Interquartile
Range (IQR)

Outliers

Whiskermin

Whiskermax

Q1 (25th Percentile)

Q2 (50th Percentile)
Q3 (75th Percentile)

Mean
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Box and Whisker Plots

Posted Box and Whisker Plots are Available at:
www.epa.gov/ttn/amtic/parslist.html

Remember Me?
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What Data is in AQS?
• Collocated Data
• Flow Data
• Annual Performance Audits
• NPAP Data
• Technical Systems Audit Information???
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“Where the Rubber Meets the Road”
An Example of Output of the Tools for a 

Common Dataset

AQS

Extracted
Audit Data

Shortcut to sas.lnkSAS

Local
System
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Box Plot Output
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