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Environmental Monitoring Lab: One Sample,
Step by Step

Collection, preservation and the holding time clock decide more environmental results than

the analysis does. Here is the sequence in order, with the point at which each stage fails.
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IN BRIEF

An environmental monitoring laboratory runs a sample through collection, receipt, standards
and reagents, batch analysis and a state electronic deliverable. The result is largely decided
before the instrument, because collection time, preservation and the holding time clock are what

invalidate environmental data.

Key takeaways

e The holding time clock starts at collection, not receipt. A time written later from memory makes every check
unverifiable.

e Receipt is where control-of-records findings concentrate, whether or not anyone asked for legal custody.

e Asample is in custody in your possession, within your view, or in a defined secured location. The building is not

one.

e The governing expiration is the earliest of four clocks. Sorting inventory on receipt date hands you an expired

standard.

e The deliverable is a named state format at a named version. Ask which formats and versions, not whether there

is a report tool.
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By the time a sample reaches an instrument, its result is largely already decided. The steps that invalidate
environmental data happen at collection, at preservation and against the holding time clock, and none of

them have an instrument attached or a screen to watch.

Analytical precision on a sample that was preserved wrong is precision about the wrong thing. Here is the
work in order, with the point at which each stage fails, the records an assessor will ask to see, and what

software can and cannot do about any of it.

Environmental monitoring lab, or monitoring the lab environment?

The phrase carries two meanings, and searchers for each land on pages written for the other. This article is

about the first.

An environmental monitoring laboratory tests samples taken from the environment: water from a river, a
well or a wastewater outfall; soil from a remediation site; air from a stack or a monitor. Its regulator is a state
or federal environmental agency, its accreditation is usually to the TNI standard under NELAP, and its

deliverable is a result in a named state format. That is the sequence described below, and the environmental

LIMS is the system built for it.

Monitoring the laboratory environment is something else: measuring temperature, humidity, differential
pressure and particle counts inside a cleanroom or a pharmaceutical facility, so that the conditions the work
was done under can be shown to have been within limits. Its regulator is FDA or the equivalent, its

framework is GMP, and its record is a trend chart against an alert and an action limit. The environmental

monitoring excursions article covers that work. Both are sample-centric; neither is the other.

Where does the holding time clock start?

At collection, in the field, before the sample has met anyone from the laboratory. Three things have to be

right at that moment, and none of them can be repaired later.
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1. Match container and preservative to the analysis. Volatile organics go into vials with acid and no
headspace. Nutrients and metals have their own containers and their own preservation. Get this wrong

and the analysis is not recoverable, because the loss has already happened.

2. Record collection date and time at the point of collection. Not at the vehicle, not at the bench. The

holding time clock starts here, and every downstream calculation is measured from this number.

3. Complete the field document before the sample leaves the site. Site, matrix, analyses requested,

preservative used, collector. This is the record that connects a bottle to a place.

Where it fails: a collection time written later from memory. It looks like a small administrative gap and it is
not. Every holding time check downstream is now unverifiable, and an assessor asking how you know the

sample was in hold has no answer to read.

Where are most findings made?

At receipt. The receipt clauses in The NELAC Institute standard, the TNI standard the sector runs on, apply to
every sample regardless of whether anyone asked for legal custody, and they are where control-of-records

findings concentrate.

Acceptance criteria applied to the condition the sample arrived in

Indelible identification that survives aliquoting and relabelling

Preservation verified and recorded now, not reconstructed later

Holding time checked against collection time, not receipt time

Sufficient quantity for every analysis requested

One laboratory identifier linking collection and receipt date and time, client and project, field identifier,

analyses, and the person who received it
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Custody is defined more tightly than most laboratories assume. A sample is in custody when it is in your
physical possession, within your view, or in a defined secured storage location. The laboratory as a building
is not a defined secured storage location, which means a cooler left on an open bench is out of custody

without anyone having done anything visibly wrong. Chain of custody for environmental labs covers that

guestion on its own, and sample tracking is the identifier the checklist’s last line describes.

Which expiration date governs use?

The earliest of four, and inventory software that sorts on receipt date will hand you the wrong bottle.

CLOCK STARTS WHEN TYPICAL FAILURE

Manufacturer unopened date Printed on the container Treated as the only date that exists
Opened-container interval The seal is broken Not written on the secondary bottle
Prepared-solution stability The dilution is made Outlives the stock it came from
Shortest-dated component The mixture is made Nobody checks the components

Preparation records have to trace a working standard back to its stock, in three steps that each leave a
record.
1. Log receipt. Vendor, certificate of analysis, date received and storage conditions, recorded on arrival.

2. Record preparation against the stock. Which primary standard, which lot, what dilution, who prepared

it and when.

3. Label the container it goes into. Unique identifier, preparation date and expiration on the secondary

bottle, not only in the log.
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NOTE

The four-clock rule: write all four dates on the container, not one. The governing expiration is always the
earliest of them, and the one that catches laboratories is the prepared-solution date, because software
copies the manufacturer expiry onto a dilution that cannot possibly outlive its stock. The Department of

Defense and Department of Energy quality systems manual states the rule plainly: the expiration of a

prepared standard shall not exceed the expiration of the primary standard it came from.

Where it fails: a working standard dated three months past the neat standard it was diluted from, because

the software copied the manufacturer expiry onto the dilution. Inventory management that holds four dates

against one container is the fix.

What makes a batch reviewable rather than merely produced?

A preparation batch is up to twenty field samples of the same matrix, prepared by the same people from the
same reagent lots, with a bounded window between the first and last sample. The method blank, the
laboratory control sample and the matrix spike pair are prepared alongside them and do not count toward

the twenty.

That grouping is what makes a result reviewable rather than merely produced. The quality control travels

with the batch, so a number can be defended by pointing at what qualified it.
1. Assemble the batch. Same matrix, same preparation, same reagent lots, same people, within the
permitted window between first and last sample.

2. Prepare the quality control alongside it. Method blank, laboratory control sample and matrix spike

pair, prepared with the batch rather than afterwards.

3. Run and review as a unit. The reviewer evaluates the samples against the quality control that

accompanied them, which is what makes acceptance a judgement rather than an assertion.

4. Record the equipment used. The instrument has to be identified against the analysis, or the run cannot

be rebuilt later and can only be believed.
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Where it fails: a sample moved between batches after the fact. It severs the result from the quality control

that qualified it, and the reviewer is now looking at a number with nothing attached. QA/QC that binds the

control samples to the batch at preparation, not at review, is what prevents it.

What format does the state require?

The deliverable is not a PDF. It is an electronic data deliverable in a named state format at a named version,

validated against a registered format file and error-free before submittal.

One state pollution control agency requires laboratories licensed to submit analytical data to export in its
named format, and states it may withhold closure and assurance letters until the electronic data has been
received. Another requires a deliverable whose sections correspond to tables in a specific database, with a
2024 manual covering format version 5. The formats are not interchangeable and the versions are not

backward-compatible.

Where it fails: a state issues a new version and the export is rebuilt against the previous one, or a
laboratory working four states carries four formats and discovers on the due date that it built the wrong
one. Ask any vendor which named formats they produce at which versions, not whether they have a report

builder.

What does software do for this, and what does it not?

Take the honest limit first, because a quality manager already knows it. Most of what assessors cite across
accredited laboratories is quality system work that software supports and cannot perform: management

review inputs, risk identification, competence records and calibration discipline.

There is a sharper limit too. The manipulation that makes a result untrue often happens upstream of any
laboratory system. The EPA Inspector General warned the environmental analytical community in 2001
about improper manual integrations used to make control samples appear to meet quality control

requirements, and the recommended remedy was management spot-checking a share of integrations, not a
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system. A clean audit trail can sit on top of a falsified number.

What software does do is hold four dates against one container and block on the earliest, keep quality
control attached to its batch, refuse a sample that arrives without a collection time, and produce a clean

deliverable in the client’'s named format on the day it is due. How a LIMS works covers the general shape; a

water quality configuration is the commonest place this whole sequence runs end to end.

What a LIMS carries in this work

The record of the sequence, made reconstructable for one named sample: the collection time the clock
started from, the receipt record against the acceptance criteria, the four expiration clocks on every standard
that touched it, the batch with its quality control still attached, the instrument that ran it, and the named
state deliverable it left in. It does not write the management review, and it cannot see what happened in the

chromatography software before the number arrived.

How LabLynx handles this

LabLynx holds the receipt record, the four expiration clocks, the batch with its quality control, and the
named state deliverable at the version the state currently accepts. That is the sequence above, made

reconstructable for one named sample, in a configuration built for environmental work rather than

adapted to it. It does not write your management review, and it will not pretend to.

Frequently asked questions

When does the holding time clock start?

At collection, not at receipt. That is why the collection date and time have to be recorded at the point of
sampling rather than at the vehicle or the bench: every holding time check downstream is measured from
that number. A time written later from memory leaves every subsequent check unverifiable, and an assessor

asking how you know the sample was in hold has nothing to read.
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What does an environmental lab have to record at sample receipt?

Acceptance criteria applied to the condition the sample arrived in, indelible identification that survives
aliquoting, preservation verified and recorded on arrival, holding time checked against collection time,
sufficient quantity for every requested analysis, and one laboratory identifier linking collection and receipt
times, client, project, field identifier, analyses and receiver. Those clauses apply to every sample under the

TNI standard.

Is a sample left on a bench in the laboratory still in custody?

No. A sample is under custody when it is in your physical possession, within your view, or in a defined
secured storage location. The laboratory building as a whole is not a defined secured location, so a cooler
left on an open bench with nobody watching it is out of custody, even though nothing visibly wrong has

happened and nobody has touched it.

Which expiration date applies to a working standard?

The earliest of four: the manufacturer's unopened date, the opened-container interval, the prepared-
solution stability, and the shortest-dated component in any mixture. The one that catches laboratories is the
prepared-solution date, because software copies the manufacturer expiry onto a dilution that cannot outlive

its stock. Write all four on the container and block on the earliest.

What is an electronic data deliverable?

The file a regulator requires analytical results in, identified by a state name and a version number, validated
against a registered format file and error-free before submittal. It is not a PDF. A state can withhold closure
letters until it is received, and a laboratory working several states carries several formats, none

interchangeable and none backward-compatible across versions.

Is an environmental monitoring lab the same as lab environmental monitoring?

An environmental monitoring laboratory tests samples taken from the environment, water, soil and air,

under a state or federal environmental regulator and usually TNI accreditation. Laboratory environmental
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monitoring measures conditions inside a cleanroom or facility, temperature, humidity, pressure and particle

counts, under GMP. Both are sample-centric; they answer to different regulators and use different systems.
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