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Example Chain of Custody
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Samples are accepted by the lab 

• NELAC has established requirements for lab 
acceptance of samples.

• The lab must have and abide by an acceptance 
policy that contains the required NELAC elements.

• Failure to comply with this requirement could result 
in the loss of accreditation through NELAC.

• Data from samples which do not meet these criteria 
are flagged and the nature of the variation from 
policy is defined. 

• Approval to proceed with samples not meeting the 
acceptance policy requirements should be obtained 
from the client.



5

Sample Acceptance Policy

•Cooler seals intact;
•A COC filled out completely;
•Samples must be properly labeled;
•Proper sample containers with adequate volume for the analysis and 
necessary QC;
•Samples must be preserved according to the requirements of the 
requested analytical method;
•Sample holding times must be adhered to;
•All samples submitted for water/solid Volatile Organic analyses must 
have a Trip Blank submitted at the same time;
•The project manager will be notified if any sample is received in 
damaged condition. 
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Example Sample Receiving 
Checklist
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Example Sample Receiving 
Checklist
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Laboratory logs samples  
into the LIMS

•Samples are evaluated for compliance with program 
requirements. For example:  

•Special preservation (e.g. drinking water samples, 
AFCEEE)

•Additional radiation screening 

•Special instructions are noted. For example:

•Rush samples

•Short holding times

•Rapidly expiring samples 
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Example Condition Upon 
Receipt Anomaly Report



10

Laboratory logs samples  
into the LIMS con’t

• Samples are assigned unique identifiers –
internal lab COC begins here

• Containers are placed in designated locations for 
proper storage

• Paperwork is given to your PM to insure proper 
login 

• Samples now appear on lab/PM backlogs  
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Example Internal Chain of 
Custody
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Lab prepares samples 
for analysis

•Special client and/or program requirements are 
communicated to lab

•Samples are assigned to a QC batch

•Any method or program required QC samples generated 
to monitor preparation efficiency are created

•All anomalies occurring with the sample preparation are 
communicated to the analytical staff and the PM 

Clouseau.lnk
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Example Non-Conformance 
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Samples are analyzed 

•Analysis of samples initiates the generation of another 
set of QC analyses as required by the method. 

•Calibration standards, instrument blanks, tuning standards,
reporting limit standards, DDT breakdown standards and
retention time window standards are all examples.

•The purpose of QC analyses at this step are to evaluate
additional precision and bias that is introduced into the data
by instrument drift and/or performance.  

•Another aspect of instrument calibration is the analysis of a
second source standard. This is to verify the accuracy of 
standards used for quantitation.

•All anomalies are documented for the PM.
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Your project manager 
generates a report

Components of a report NELAC 5.5.10

• At a minimum, the standard laboratory report shall contain the following 
information:

◦ A report title (e.g. Analytical Report For Samples) with a “sample results” column 
header.

◦ The report cover page is printed on company letterhead, which includes the 
laboratory name, address and telephone number.

◦ A unique identification of the report (e.g. lot number) and on each page an 
identification in order to ensure the page is recognized as part of the report and a 
clear identification of the end.   

• Note:The total number of pages is indicated at the front of each report. 
◦

A copy of the chain of custody (COC).
– Any COCs involved with Subcontracting are included.
– Any additional addenda to the report must be treated in a similar fashion so 

it is a recognizable part of the report and cannot accidentally get separated 
from the report (eg. Sampling information). 

◦ The name and address of client and a project name/number, if applicable.
◦ Client project manager or other contact
◦ Description and unambiguous identification of the tested sample(s) including the 

client identification code.
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Your project manager 
generates a report con’t

• Date of receipt of sample, date and time of collection, and date(s) of test preparation 
and performance, and time of preparation

• or analysis if the required holding time for either activity is less than or equal to 72 
hours.

• Date reported or date of revision, if applicable.
• Method of analysis including method code (EPA, Standard Methods, etc).
• Reporting limits.

• Method detection limits (if requested)
• Definition of Data qualifiers and reporting acronyms (e.g. ND).
• Sample results.
• QC data consisting of method blank, surrogate, LCS, and MS/MSD recoveries 

and control limits.
• Condition of samples at receipt including temperature.  This may be accomplished 

in a narrative or by attaching sample login sheets (Refer to Sec. 26.2.4 – Item 3 
regarding additional addenda). 

• A statement to the effect that the results relate only to the items tested and the 
sample as received by the laboratory.

• A statement that the report shall not be reproduced except in full, without prior 
express written approval by the laboratory coordinator.

• A signature and title of the person(s) accepting responsibility for the content of the 
report and date of issue.  Signatories are

• appointed by the Lab Director.  
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Your project manager 
generates a report con’t

◦ When NELAC accreditation is required, the lab shall certify that the test 
results meet all requirements of NELAC or provide reasons

◦ and/or justification if they do not. For Example: 
◦ “The results included in this report have been reviewed for compliance 

with the laboratory QA/QC plan and meet all requirements of
◦ NELAC. All data have been found to be compliant with laboratory

protocol and any exceptions are noted below. “
◦ Where applicable, a narrative to the report that explains the issue(s) and 

corrective action(s) taken in the event that a specific accreditation or 
certification requirement was not met.

◦ When Soil samples are analyzed, a specific identification as to whether 
soils are reported on a “wet weight” or “dry weight” basis. 

◦ Appropriate laboratory certification number for the state of origin of the 
sample, if applicable.

◦ If only part of the report is provided to the client (client requests some 
results before all of it is complete), it must be clearly indicated on

◦ the report “partial report”, and that a complete report will follow once all 
of the work has been completed. 

◦ Any out of network subcontracted analysis results are provided as a 
separate report on the official letterhead of the subcontractor.

◦ All in-network subcontracting is clearly identified on the report as to
which laboratory performed a specific analysis.
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You interpret your data

• Evaluating your data should be a straight forward 
task if:
~ The lab has appropriately documented anomalies 
~ You have a basic understanding of the QC 

elements in your data package
~ You and the lab have appropriately selected 

methods that meet your project objectives
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You review your data
Project Narrative

• The project narrative should document all anomalies that 
occurred during receiving, sample preparation, and 
analysis. 

• This should be a valuable resource when evaluating your 
data.

• Unless you do full validation, this may be your only 
reference to evaluate bias that occurred during analysis 
due to instrument drift. 

• All deviations from the method and laboratory standard 
procedures should be documented in the narrative. 
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Example Project Narrative
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The Impact of Blank 
Results

A brief description of lab QC samples and their purpose:
• Method and or instrument blank: Lab blanks are used for 

two purposes:
1. To determine the possibility of a false positive or 

negative
2. To determine the possibility of bias to reported results
Examples:

10 ppb

10 ppb

8 ppb

Reporting 
Limit

Bis(2-ethylhexyl)phthalate

Methylene chloride

Arsenic

Analyte Impact to dataSample 
Result 

Blank 
Result

Possible false negative, low 
bias to reported results

< 8 ppb- 12 (ppb) 

Probable false positive, high 
bias to reported results, RL 
cannot be supported

18 ppb56 (ppb)

Possible false positive, high 
bias to reported result

15 ppb7J (ppb)
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The Impact of Surrogate 
Recoveries

•Surrogates are compounds that are added to organic analyses 
to monitor extraction efficiency. They are selected based on 
their similarity to the target analytes of interest. 
•The recoveries provide information on a sample by sample 
basis and can be a very useful tool.  
Examples:

Indicates problems with lab extraction. 
Low bias and reporting limits are not 
defensible. 

36%4%Dichlorobenzene-d4

If the other surrogates are in control, may 
only indicate a chromatographic and/or 
spectral interference. Need more 
information to determine possible bias.

78%126%Nitrobenzene-d5

Indicates good extraction efficiency, no 
bias 

89%102%Decachlorobiphenyl

Impact to reported resultsBlank 
Recovery

Sample 
Recovery 

Surrogate 
Compound
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The Impact of Laboratory 
Spike Recoveries 

•Laboratory Control Spike/Spike duplicates are used to monitor extraction 
efficiency and insure the lab process is in control.
•Most labs will prepare these in duplicate in the event that there is 
insufficient volume provided by the client to analyze a MS/MSD pair, providing 
precision data for the batch.   
•NELAC requires the lab to spike every target analyte at least once every 
two years.

NELAC allows a specified number of results to fall beyond the LCS control limit (3 standard deviations),
but within the marginal exceedance (ME) limits, which are set at ± 4 standard deviations around the
mean of historical data.  The number of marginal exceedances is based on the number of analytes in the 

LCS, as shown in the following table:

0<11

111-30

231 – 50 

351 – 70

471 - 90 

5>90

# of Allowed Marginal 
Exceedences

# of Analytes in LCS
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The Impact of Matrix Spike 
Recoveries

•Collection of sufficient sample to perform matrix spikes is always 
an issue for the lab.

•These samples can provide useful information about additional 
bias that may be introduced by the sample matrix.  

•Typically the lab will not control on the MS/MSD unless there is an 
obvious lab error (e.g. – spike solution not added)
•Methods often require the lab to perform matrix spikes for every
matrix type. 

•Because labs don’t generally have all the information needed to 
classify matrix types, we make the assumption that all water samples
can be represented by a single MS/MSD. 

•The information gathered from matrix spike data can be used not 
only to determine bias in your samples, but also whether or not 
laboratory method detection limits and reporting limits are valid for 
your samples. 
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Initial Calibration Failures

• Methods offer multiple calibration options.
~ Average response/calibration factors.
~ Linear regressions with multiple weighting 

options (1/x,1/x2).
~ Quadratic fits.

• Analysis should not begin before the lab 
achieves an acceptable initial calibration.  
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Second Source Calibration 
Verification Failures 

• This is a NELAC requirement and has differing 
criteria under different programs.

• It can be very difficult for the lab to obtain 
matching standards from differing vendors, 
especially for some of the Appendix IX 
parameters, or known poor performers. 

• Any failures of the second source ICV should be 
documented in the project narrative.
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Continuing Calibration 
Failures

• Given the large number of parameters analyzed for some 
of the organic methods, failures can occur in the CCV.

• Failures should be documented in the project narrative.

• Failures to CCVs for methods where the CCV brackets 
samples can be caused by the sample matrix. In this case, 
the lab should substantiate that the samples are causing 
the problem. 

• The lab should comment on the impact of the failure to the 
reported results. 
~ For example: There is no impact when there is a high 

bias to a CCV standard with associated samples that 
are non-detect. 
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Data are submitted
to the end users

•If everyone has done their homework, this should go smoothly. 

•The lab has alerted you to any issues, so there are no big 
surprises. 

•You have reviewed your data and addressed any significant issues
up front.

• Any issues that you were unsure about have already been discussed
with the end user’s of the data.



29

Summary

Share the project DQOs with the lab prior to project 

start. 
Alert the laboratory to reporting limit needs 

prior to analysis.

Be available. A surprising number of clients 
are difficult to contact. If you are doing 
field work, give the lab an alternate 
contact.

•Communication with the laboratory is critical to a 
successful program
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QUESTIONS ?


