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Training Outline

• Importance of good documentation

• What is considered “raw data”

• Handwritten entries & error correction

• Documentation for:
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equipment maintenance
calculations
corrective actions
data reviews

• Chains of Custody

• Discussion



• Key for technically sound, defensible data

• Gaps produce doubt about technical merit 

Why Important?
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Recordings of  ORIGINAL

• observations

• measurements

What is “Raw Data”?
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• measurements

• activities



Examples of Raw Data

• Sample receiving, storing, and 
chain of custody records;

• Standards and reagent 
traceability logs;

• Calibration records;
• Secondary review checklists;
• Quality control observations;
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• Sample Preparation records;
• Ancillary equipment logs (ovens, 

balances, refrigerators, pipette 
calibration, etc.);

• Instrument run logs;
• Electronic files and records;
• Analytical measurement log 

books and bench sheets;

• Quality control observations;
• Quality control specifications;
• Out-of-control conditions and 

corrective actions; 
• Method validation and training 

records; 
• Instrument output; strip and 

other readable printouts.
etc…



Good Documentation 
Principles : C.A.R.T.S

• Completeness: documentation must address all 
aspects of the measurement process.

• Attention to detail: documentation must be legible, 
accurate, and avoid transcription errors. 
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accurate, and avoid transcription errors. 

• Reproducible and Retrievable: analytical results 
must be able to be reconstructed from the raw data.

• Timeliness documentation must be performed at the 
time of measurement/observation.

• Systematic inspection/review must be performed.



Is the Printed Report Raw Data?

Sample = 
18.00g
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Give 2 reasons why



Answer

No! 1) Not original record

2) Not timely
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2) Not timely



Is This Printout Raw Data?

Sample = 
18.00g
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electronic

Yes



Activity: 
Short Term Memory

1.0356

2.3650
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2.3650

3.6250

5 seconds, no writing!



Activity: 
Short Term Memory

Write them down!
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Activity: 
Short Term Memory

Answers: 1.0356
2.3650
3.6250
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How many got all three, two or one correct?
Any with none correct?



• Legible entries

• Waterproof ink pens (preferably black)

don’t use markers or felt tip pens.

• Error Correction

Recording Observations & 
Error Corrections
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• Error Correction

- Single line cross out, original entry still legible

- Analyst initials and date of correction

15.8     15.9 jj 2/2/2008

When do you add the reason for the change? When the reason is not obviousWhen the reason is not obvious

When correction done much laterWhen correction done much later



Unacceptable Practices

• No Pencil ; never erase an observation. 
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• No Pencil ; never erase an observation. 

• No white out ; never cover up an observation.

• No scratch out ; never obliterate an observation.

• No write-overs ; place single line through error and 
follow the error correction steps above.



Record Chronology

Make entries as the work is being performed
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Make entries consecutively

• Do NOT skip pages or leave large empty areas

• “Z” out an unused page sections after analyses



Completing Records & 
Reviews

• Complete all required fields on forms or line through  if 
not applicable

• Record the date and initials/names of  each 
contributor on each page 
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contributor on each page 



The most common 
documentation 

problem for instrument 
maintenance logs
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Page 6

Can you spot the main 
problem?

Must document return 
to control



Documenting 
Corrective Actions

1. Describe the problem

2. Explain what was done to fix it
Equipment
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2. Explain what was done to fix it

3. Document return to control
In previous example, could be simply 
“leak fixed” or “ok now”

Equipment

Method corrections

Control Chart

or



Things to Do & Not to Do

NO Post-Its, scratch paper, paper towels
Record observations in a document controlled logbook

Retain all raw data
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Retain all raw data
If must transcribe:   1) retain original  &   2) 100% 

verification

Keep verify



Documenting Repetitive Data

Dittos or arrows

• Ok when all data is from one 
observation or measurement

Date
2/12/2008 �
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observation or measurement

• Not ok for individual 
observations, 
even if results are the same

pH
< 2 �



Calculations

Completed Calculations

• Final results must correlate with raw data

• Document enough to reproduce the calculation
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QC Data Calculated

• Spike concentrations/amounts must be provided

• Document enough to reproduce the calculation

• Standards and reagents must be uniquely traceable



Written Record Formats

• Preformatted forms & logs preferred

• Logbooks 

- Bound 

- Paginated
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- Paginated

- Company/Lab name or Location on cover

- Title on cover

• Logbooks reviewed periodically 

• For data retained in binders, pages shall be 
paginated when placed in the binder.  



Reviews of Documentation

• Documented review by specified criteria 
(i.e., preformatted checklist avoids incomplete reviews)

• Performed during and after the analysis
� Sample Preparation Information
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� Sample Preparation Information
� Calculations Performed Correctly
� Calibration and Quantitation performed accurately
� QC criteria are met and within established limits
� Dilution factors are correctly recorded and applied



Documentation Quiz

Hand Out- Hexavalent Chromium Benchsheet
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Location ID? Method 
Used?Incomplete Entry

Units?

Overwriting

LCS Conc.?

Overwriting

Improper Error Correction

No Arrowing 
Down 
Measurements
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Improper Error Correction
Sample 

Lot #?
1/2 or 1/8?

Dilution Factor Not Applied

Incomplete Entries

No MS / MSD or MS / Duplicate;

Not Z’d Out;  Standards & Reagent Traceability.

Measurements



Recap - Avoid Common 
Documentation Issues (aka audit 

findings)

• Error correction  with single line, initial & date

• Don’t leave empty fields on forms, e.g. start and stop 
times for extractions/digestions
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• Don’t “arrow down” for individual observations, e.g., 
VOA pH

• "Z" out a completed data page

• Document return to control in maintenance logs

• Periodic Supervisory review of all log books



Chains of Custody

• What is Chain of Custody (CoC)?
• Why is it important?
• How to satisfactorily complete a CoC
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What is Chain of Custody

• Chain of Custody (CoC) is a legal document
• Defines and documents:

~ Collection (location, date/time, sampler…)
~ Custody
~ Control
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~ Control
~ Transfer
~ Requested analyses
~ Disposition of samples



Why is CoC important

• Used by the Laboratory to determine what tests need to 
be performed

• Incomplete CoC could slow down the analysis process-
potentially causing hold times to be missed, or other 
missed deadlines
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missed deadlines
• Comprised CoC could result in difficulties with legal and 

technical defensibility of samples



How to complete a CoC

• Permanent ink on CoC and sample labels
• Info on CoC should match info on sample labels
• Sample ID, analysis, date/time of sampling, PM (if 

known), client info
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known), client info



Completing a CoC

TAT Analyses

Sample notes

B
O

D
T

S
SContainers

One sample per line
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Sample notesOne sample per line
(not one container per line)

X

Special Instructions



If it’s not documented,
was it done?
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The Quality Dilemma
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was it done?


