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1.1. Data documentation and validation Data documentation and validation 
–– why?why?

2.2. DocumentationDocumentation
1.1. Log booksLog books
2.2. Strip chartsStrip charts

3.3. ValidationValidation
1.1. Initial data validation and web toolsInitial data validation and web tools
2.2. Data comparabilityData comparability
3.3. Missing and invalidated dataMissing and invalidated data



Documentation and Validation:Documentation and Validation:
Why is it important?Why is it important?

•• Good data means good air quality Good data means good air quality 
managementmanagement

•• Good air quality management translates Good air quality management translates 
into cleaner, healthier air to breatheinto cleaner, healthier air to breathe

•• Need ability to prove the quality of data Need ability to prove the quality of data 
(i.e., cases of litigation)(i.e., cases of litigation)

•• If you didn’t document it, you didn’t do If you didn’t document it, you didn’t do 
it!it!



DocumentationDocumentation

1.1. Your Log BookYour Log Book
2.2. Your Strip ChartsYour Strip Charts



The Log BookThe Log Book

•• Each station must have Each station must have 
a log book a log book 

•• Keep in a highly visible Keep in a highly visible 
locationlocation

•• Clearly label with Clearly label with 
station name, number, station name, number, 
and parameterand parameter

•• All operational and All operational and 
maintenance activities maintenance activities 
must be documentedmust be documented



Strip ChartsStrip Charts
Why?Why?

•• The primary legal The primary legal 
recordrecord

•• Data can be manually Data can be manually 
reduced in event of reduced in event of 
data collection failuredata collection failure

•• Graphical Graphical 
representation of data representation of data 
–– facilitates problem facilitates problem 
diagnosisdiagnosis



Do you have a problem?Do you have a problem?



You bet You bet 
you do:you do:



Documenting Strip ChartsDocumenting Strip Charts

1.1. Time ChecksTime Checks
2.2. Zero, Precision, and Span ChecksZero, Precision, and Span Checks
3.3. Equipment FailureEquipment Failure
4.4. Chart CollectionChart Collection
5.5. Chart StampsChart Stamps



Chart Time, Paper/Ink Supply checksChart Time, Paper/Ink Supply checks
During Each Site Visit:During Each Site Visit:

•• Mark strip chartMark strip chart
•• Record date and time followed by initialsRecord date and time followed by initials
•• If chart time is wrong, If chart time is wrong, advanceadvance it to proper time in it to proper time in 

PSTPST
•• Do not reverse the strip chartDo not reverse the strip chart
•• Make sure enough paper remains so it won’t run out Make sure enough paper remains so it won’t run out 

before next site visitbefore next site visit
•• Replace paper, pen, and/or plotter if necessary Replace paper, pen, and/or plotter if necessary 



Zero and Precision ChecksZero and Precision Checks

•• Disable the data loggerDisable the data logger
•• Record the data logger time (PST), date, Record the data logger time (PST), date, 

and your name on the the chartand your name on the the chart
•• Record instrument tag numberRecord instrument tag number
•• Record both indicated and actual values Record both indicated and actual values 

for zero, precision, and spanfor zero, precision, and span
•• Transfer the precision values to the Transfer the precision values to the 

Precision Check FormPrecision Check Form



Monthly Precision Check Monthly Precision Check 
Summary FormSummary Form



Properly documented Monthly Precision Properly documented Monthly Precision 
Check Summary FormCheck Summary Form



•• Do not adjust the instrument until the full Do not adjust the instrument until the full 
calibration check has been completed calibration check has been completed 

•• Record any instrument adjustments on the Record any instrument adjustments on the 
strip chart strip chart 

•• Verify any adjustments with an additional Verify any adjustments with an additional 
zero and precisionzero and precision

•• Remember to reRemember to re--enable the data logger enable the data logger 
(this will save you a trip back to your site)(this will save you a trip back to your site)



Collecting and processing Strip Collecting and processing Strip 
ChartsCharts

•• Collect strip chartsCollect strip charts
•• Stamp chartsStamp charts



Chart Stamps (3 Kinds)Chart Stamps (3 Kinds)

1.1. Chart Identification StampChart Identification Stamp
2.2. Precision Check StampPrecision Check Stamp
3.3. Chart Time Error StampChart Time Error Stamp



Chart Identification StampChart Identification Stamp



Precision Check and Chart Time Precision Check and Chart Time 
Error StampsError Stamps



•• Place a Chart Identification Place a Chart Identification 
Stamp on the first and last day Stamp on the first and last day 
of the monthof the month

•• On all precision check days, On all precision check days, 
place a Chart Identification place a Chart Identification 
Stamp below the 2400hr line Stamp below the 2400hr line 
and place Precision Stamp and place Precision Stamp 
below The Chart Identification below The Chart Identification 
Stamp (shown at left)Stamp (shown at left)

•• Do not overwrite the pollutant Do not overwrite the pollutant 
tracetrace

•• Fill in relevant fields on the Fill in relevant fields on the 
stampsstamps

•• Record time errors, missing, Record time errors, missing, 
and/or invalidated dataand/or invalidated data

•• Transcribe precision values to Transcribe precision values to 
the Monthly Precision Check the Monthly Precision Check 
Summary FormSummary Form



ValidationValidation
1.1. Initial Validation Initial Validation –– use the use the 

web!web!
2.2.Data ComparabilityData Comparability
3.3. Missing and Invalid DataMissing and Invalid Data



Site Operator WebsiteSite Operator Website

•• On a daily basis, take a few moments to review On a daily basis, take a few moments to review 
the sites you are responsible for on the web atthe sites you are responsible for on the web at

https://fortress.wa.gov/ecy/aqp/Site/https://fortress.wa.gov/ecy/aqp/Site/

•• Reviewing your data on a daily basis can prevent Reviewing your data on a daily basis can prevent 
data loss and reduce your workloaddata loss and reduce your workload

For example:For example:

https://fortress.wa.gov/ecy/aqp/Site/


Do you have a problem?Do you have a problem?

Site 1 Ozone (1hr data)
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You bet you doYou bet you do

Site 2 Ozone (1hr data)
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Site 1 Ozone (1hr data)
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Site 1 is within 20 miles of Site 2, but the Site 1 is within 20 miles of Site 2, but the 
ozone concentration at Site 2 is ~ 2.5 X ozone concentration at Site 2 is ~ 2.5 X 

higher???  Why?higher???  Why?



Do you have a problem?Do you have a problem?



NopeNope

•• Shelter temperature must be maintained Shelter temperature must be maintained 
between 20 and 30 between 20 and 30 °C (68 °C (68 –– 8686 °F)°F)



The graphical validation tool developed The graphical validation tool developed 
by Ken by Ken KnowleKnowle at PSCAA is another at PSCAA is another 

excellent resourceexcellent resource

http://www.pscleanair.org/airq/airqgraphing.aspx

http://www.pscleanair.org/airq/airqgraphing.aspx


Data ComparabilityData Comparability

•• At the end of the month, generate a 24 X 31 At the end of the month, generate a 24 X 31 
(Monthly Air Quality Data Report) from the site (Monthly Air Quality Data Report) from the site 
operator web page operator web page 
https://fortress.wa.gov/ecy/aqp/Site/https://fortress.wa.gov/ecy/aqp/Site/

•• Reduce several hours of data from the chart and Reduce several hours of data from the chart and 
compare it to the data on the 24 X 31compare it to the data on the 24 X 31

•• Write the reduced value and the 24 X 31 value on Write the reduced value and the 24 X 31 value on 
the chart next to the hour in questionthe chart next to the hour in question

•• If chart time is off by more than 10 minutes, stamp If chart time is off by more than 10 minutes, stamp 
each 24 hr segment of chart with the Chart Time each 24 hr segment of chart with the Chart Time 
ErrorError StampStamp

https://fortress.wa.gov/ecy/aqp/Site/


24 X 3124 X 31



Missing and Invalidated DataMissing and Invalidated Data

•• Missing telemetry data should be reduced Missing telemetry data should be reduced 
from the chart and filled in on the 24 X 31from the chart and filled in on the 24 X 31

•• If more than three consecutive days are If more than three consecutive days are 
missing, use the Hourly Data Input formmissing, use the Hourly Data Input form

•• Strike through any invalid data and note Strike through any invalid data and note 
the reason on the chart and 24 X 31the reason on the chart and 24 X 31

•• If strip chart data is missing, indicate on If strip chart data is missing, indicate on 
the report that the data may be validthe report that the data may be valid



Properly edited 24 X 31Properly edited 24 X 31



Hourly Data Input FormHourly Data Input Form
AIRS Number:

00- 01- 02- 03- 04- 05- 06- 07- 08- 09- 10- 11- 12- 13- 14- 15- 16- 17- 18- 19- 20- 21- 22- 23-
01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

1 00 1 12

2 00 2 12

3 00 3 12

4 00 4 12

5 00 5 12

6 00 6 12

7 00 7 12

8 00 8 12

9 00 9 12

10 00 10 12

11 00 11 12

12 00 12 12

13 00 13 12

14 00 14 12

15 00 15 12

16 00 16 12

17 00 17 12

18 00 18 12

19 00 19 12

20 00 20 12

21 00 21 12

22 00 22 12

23 00 23 12

24 00 24 12

25 00 25 12

26 00 26 12

27 00 27 12

28 00 28 12

29 00 29 12

30 00 30 12
31 00 31 12

Units:

Hourly Data Input

Day St. 
Hr.

Parameter:

Decimal Position:

St. 
Hr.

Day

Enter Data in cells as whole numbers

Year:Month:

Site Name:



Submitting DataSubmitting Data

•• Binder clip the Precision Check, 24 X 31, and Binder clip the Precision Check, 24 X 31, and 
Hourly Data Input forms to the strip charts.  Hourly Data Input forms to the strip charts.  
Please don’t use staplesPlease don’t use staples

•• Send to Quality Assurance no later than the 10Send to Quality Assurance no later than the 10thth

of the monthof the month

Department of EcologyDepartment of Ecology
Air Quality ProgramAir Quality Program
Attn: Quality AssuranceAttn: Quality Assurance
PO Box 47600PO Box 47600
Olympia, WA 98504Olympia, WA 98504--76007600



Section III of the Quality Assurance Plan Section III of the Quality Assurance Plan 
and Procedures Document: Automated and Procedures Document: Automated 
Method Data Documentation and Method Data Documentation and 
Validation ProceduresValidation Procedures
or on the web @or on the web @
http://www.ecy.wa.gov/pubs/95201c.pdfhttp://www.ecy.wa.gov/pubs/95201c.pdf

For complete procedures on For complete procedures on 
data documentation and data documentation and 
validation, please refer to:validation, please refer to:

http://www.ecy.wa.gov/pubs/95201c.pdf


Sean LundbladSean Lundblad

•• Quality AssuranceQuality Assurance
•• Phone: (360) 407Phone: (360) 407--68436843
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