MODULE 6.
SELECTING AN ENVIRONMENTAL LABORATORY

In order for an environmenta monitoring program or Sngle sampling event project to be successful, it is
usualy necessary to locate and hire an environmenta |aboratory. The guidance in thismoduleis
designed to provide perspective on a number of the areas you may want to consder in seecting a
laboratory to support the data quality needs of your project. Theinformation is presented as agtarting
point. For additional assistance, fed free to consult with your Regiorns US EPA QA aff, talk with
other Tribes regarding laboratories they may be familiar with, and/or, if necessary, consder hiring a
consultant.

Careful sdection of laboratories and analytical methods is critica to the success of your project. Many
routine laboratory procedures may not be able to support your data quality needs and/or report data to
low enough limits to support decisons for your specific project. Following areview of alaboratory:=s
qudifications and credentids, you may end up sdecting a different laboratory and/or andytica method
than origindly congdered. Thisdecision point is critica to the success of your project. If an
inappropriate laboratory and/or analytical procedure are selected, you may end up having to repesat
your entire study.

(NOTE: If acommercid laboratory will not be used, the project will need to rey on field measurements
and/or possibly an in-house laboratory insteed. Field measurements should be discussed in your QA
Project Plan and will not be addressed here. Smilarly, setting up an in-house environmenta |aboratory
can involve many steps and consderations, and will also not be discussed in this module; it is beyond
the scope of this CD-ROM QA PP development tool.)

There are severd factors to consder when selecting a commercid laboratory induding:

Technical and Logistical Qualification
Experience with sample media/lmatrices and andyses
State certification and/or NELAP accreditation
L aboratory capacity
L aboratory location and support services
Experience with other tribd projects
Cost

Quallty System Documentation
Laboratory Quality Assurance Plan (or Manual)
Standard operating procedures
Personnd resumes
Cost of QC
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Chain-of-custody
Archiving data

Other Factors

- Datareview procedures
L aboratory report content
Sample retention and disposal
L aboratory subcontracts

Additiond guidance on these factorsis provided in the subsections that follow.

Technical and Logistical Qualifications:

1.

Experience with sample media/matrices and andyses - Does the laboratory have
experience analyzng the types of samples (e.g., water, drinking water, waste wate,
sediment, soil, fish tissue, plant materids, etc.) that you want analyzed? Does the
laboratory perform the specific analyses that you require? Some laboratories may
be Anichell organizations specidizing in anayses based on ether a particular matrix (eg.,
drinking water, fish tissue, etc.) or aparticular type of andysis (e.g., pesticides, dioxin,
etc.). Othersare full service organizations that can handle many types of matricesmedia
and analyses.

It isimportant that you determine what matrices'media and analyses you require while
you are planning your project (and prior to writing your QA Project Plan). Usudly
laboratories have a business manager, client services manager, saes representative, etc.
who will work with you to determine whether they can provide the particular andyses
required for your project. Mot laboratories will perform routine surface or ground
water andyses. Two types of water anadyses not aways available at every laboratory
include organic chemistry methods for drinking water compliance analyses (as these
methods require alaboratory to handle reporting a the low detection limits); and dioxin
anayses (as these methods require specia reagents, instruments, and expertise).

Lack of prior experience should not necessarily disqudify alaboratory, but should lead
to amore thorough investigation of the |aboratory=s qudifications.

State certification and/or NELAP accreditation - Does the laboratory have state
certification in the state in which your tribe resides? Does the certification
include the types of sample media/matrices and analyses of interest for your
project? Itisimportant to note that dl states do not run their certification program the
sameway. Some date certifications include only drinking weter, while others may
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include many different media (e.g., waste water, hazardous waste, tissue, etc.). Even
laboratories within a given state seldom are certified for exactly the same media or
andytica parameters. Laboratories are certified for specific media and andyses
depending on their interest to pursue specific certification categories, aswell astheir
ability to demongtrate compliance with the associated qudifications. State certification
by itself does not guarantee that good quality work will be produced, but it may provide
agood gtarting point to help you evduate a laboratory’ s ability to support your project
needs.

Does the laboratory have NELAP accreditation? Does the accreditation include
the types of sample media/matrices and analyses of interest for your project?
Many states, independent of Sze, aso participatein NELAP (Nationa Environmenta
Laboratory Accreditation Program). This program attempts to ensure anationa
uniformity in accreditations (Smilar in intent to certifications), and involves amore
detailed review than that provided higtoricdly by many state certification programs.

Has the laboratory successfully analyzed all recent performance evaluation (PE)
samples? Usudly dtate certification and/or NELAP accreditation require regular
participation in some kind of PE program. Although these PE programs do not cover
al analyses or dl possible andytes, they usudly cover many of the most common
andytes of interest to water monitoring programs. It is recommended that you request
the laboratory-s most recent (last two yearsis good) PE results. If there have been
recent problems, you should inquire about the results of the laboratory:sinvestigation of
the problem and its corrective actions to ensure the problem was fixed.

Do you know the current status the laboratory’ s state certification or NELAP
accreditation? You may want to request the certification/accreditation audit reports,
athough the laboratory is not obligated to share them with you (as their availability may
be dictated by company or laboratory confidentidity policy). The State
certification/NEL AP accreditation agency will, however, tdl you the media/matrices,
anaytes, and methods the |aboratory is certified/accredited for, as well as whether the
laboratory isin good standing with regards to its certification/accreditation

L aboratory capacity - Does the laboratory have the capacity to handle your
samples (and all related sample preparation and analyses) on the schedule you
need? Do they have sufficient instruments (and back-up ingrumentsin case of
ingrument failure) and personnd to handle the anticipated sample load?

If you are not generating alarge number (typicaly, less than 40) of samples, most
|aboratories can handle this sample load without problem. However, if your project will
generate alarge number samples a one time and/or you have samples to be andyzed
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for avariety of andyticd parameters, you need to ensure that the laboratory can handle
thework load in al of its departments. For example, alaboratory may have capacity to
andyze 60 metals andyses (as these are relatively fast and involve minimal preparation),
but they might not be able to andyze 60 pesticide or semivolatile organic compound
anadyses (as these require more time consuming sample preparation steps, aswell as
longer andysistime) in aspecific time frame.

Make sure you discuss sample capacity |oads, sampling holding times, and data

deliverables with the laboratory and then make plans to schedule your sample collection
accordingly; or, find adifferent [aboratory that can handle your samples when they need
to be andyzed, if you cannot be flexible in your sample collection and shipping schedule.

L aboratory |location and support services - Is the laboratory location convenient? A
local laboratory may be advantageous to your project as it may more easly facilitate
trandferring your samples directly to the laboratory the same day as collected, either
hand-delivered by a project team member or picked up by alaboratory courier service.
Thismay be especidly criticd if your project’s analytical methods require that your
samples be anadyzed within a short time frame (after collection) to ensure sample
integrity. However, with overnight courier services, shipping samples within a gate or
even to another state doesi't necessarily mean that processing of the samples will start
any later than if they were delivered to aloca |aboratory.

What support services does the laboratory provide, and what is its sample receipt
policy? You aso need to discuss with the laboratory how it typicaly receives samples
and what support it might providein thisregard. For example, the laboratory may
provide coolers for shipping, chain-of-custody forms, free pre-cleaned/certified sample
bottles and preservatives, courier service, etc. Some laboratories have saff avallable to
receive samples after hours or on Saturdays, but not al do.

Experience with other tribal projects - Does the laboratory have experience working
with tribes, and does it have an established reputation for providing “ tribe-
friendly” services? Tribes are sovereign governments, and their data usualy don’t
need to be provided to sate regulatory agencies nor need to conform to the staters
reporting requirements.

Y ou may wish to check with other tribes in your areato find out their experience and
recommendations regarding various laboratories. 'Y ou may aso check with your EPA
Project Officer or Regiona QA Officeto seeiif they have any knowledge of
|aboratories other tribes have used. Although EPA must be impartid and cannot
recommend any laboratory, it may have information concerning laboratories other tribes
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have used, the types of andyses performed, and the name of atriba contact you can
cdl to obtain additiond information.

Cost - Are the laboratory:s prices reasonable? Shop around and find the laboratory
that best meets your needs and look for acompetitive price. Sometimes there are
economies by making alonger term commitment (e.g., for dl four quarterly monitoring
eventsin ayear) or in sending dl your samplesto one laboratory facility (e.g., rather
than splitting up samples submitted for various anayses to two or more individua
laboratories).

Quiality System Documentation:

1.

Laboratory Quality Assurance Plan (or Manua) - Does the laboratory have a written
Quality Assurance (QA) Plan, and is it adequate to meet your project’s data
quality needs? Almog dl laboratories will have someform of QA Plan, but these
documents may vary condderably in terms of their content.

Some QA Plans are designed to provide generd information as aform of marketing
tool. These plans might describe the |aboratory’ s capabilities, identify any State
certifications or accreditations, discuss the QA program in place (in agenera sense), ligt
the methods it performs, describe the matricesiit typicdly handles, list personnd and
their qudifications, and provide an overview of the organization. Thistype of QA Plan
may be supplemented with additiond information available in other [aboratory
documentation, such as standard operating procedures (SOPs). However, acquiring
this additiond information may require you to “dig degper” and ask more questions.

The other end of the spectrum might be a QA Plan containing Smilar types of
information (as discussed above), while being much more detailed in scope. For
example, thistype of QA Plan might include lists of andytes associated with each
method (rather than just liging the methods done), as well as the reporting limits and/or
method detection limits for each andyte for each method. Rather than merdly stating it
has a QA program, this type of plan might provide specifics with respect to: the types of
QC samples run; the frequency with which they are run; the sources and concentrations
of specific spiking solutions that are used (in preparing surrogate spikes, matrix spikes,
and/or laboratory control sample mixtures); the acceptance criteria associated with each
type of QC check (on an anadyte-specific basis); and the corrective actions taken when
these criteriaare not met. Details on cdibration criteria and associated corrective action
criteriamay dso beincluded in thistype of plan.
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Standard operating procedures - Does the laboratory have written standard
operation procedures (SOPs) for all of its operations? Mos full-service
laboratories are divided up into departments or sections that include: sample receipt;
organic sample preparation; inorganic sample preparation; metas andysis, generd
chemigtry andyses; gas chromatography/mass spectrometry (GC/MS) analyses (often
including separate volatile and semivolétile organic compound analyss areas); and gas
chromatography (GC) andyses (often including separate pesticide, polychlorinated
biphenyl (PCB), and total petroleum hydrocarbon andlysis areas). Some laboratories
aso offer microbiologica andyses or toxicity testing, while others may provide andyss
of tissue or foliage samples.

Each [aboratory department or section should document its procedures in written

SOPs. SOPsfor each andytical method should include detailed step-by-step
procedures, as well as specific QC requirements, frequency, acceptance criteria, and
corrective actions (to be taken if these criteria are exceeded) associated with that
method. It isimportant to remember that a*published method” isnot an SOP. In
generd, published methods such as EPA methods or those in AStandard Methodsl) vary
congderably in their method description and may need to be supplemented with specific
QC requirements, cdibration criteria, reporting limits and/or method detection limits,
etc. At times, the published methods may be modified to improve performance if
necessary to meet a project objective.

Personnd resumes - Are the resumes of key personnel available for review, if
necessary? Sometimes this information isfound in the laboratory=s QA Plan, while
other times resumes are kept confidentia unless requested specificdly. State
certification agencies typicaly have minimum experience and/or educationd
requirements for management and supervisor posgtions, and they may review the
laboratory’ s genera qudlifications as part of the certification process. However, you
may want to review specific resumesif there are concerns related to a critica andyss
are, epecidly for the more complex analyses.

Cost of QC - What QC samples are analyzed and typically reported by the
laboratory on a routine basis, and what QC samples may will require an
additional cost to the tribe?

Unless requested otherwise, most laboratories will perform their QC andyseson a
batch basis. A batch is a set number of samples (frequently, 20) of asmilar
matrix/medium. The batch may be comprised of samples from asingle client or include
amdl groups of samples from multiple clients. The intent of batching samplesisfor the
laboratory to avoid performing an overal disproportionate number of QC sample
andyses. For example, atribe may submit 5 samples and another client may submit 10
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samples for the same type of andyss. But, asthe laboratory typicaly performs andyss
of the associated QC check samples (that may include a laboratory blank, a matrix
spike, laboratory duplicate and possibly alaboratory control sample) a arate of one
for every 20 samples, the laboratory may combine the tribers samples and the other
dient=s samplesinto one batch and report the same batch QC results to both clients.
Thisislogica from alaboratory perspective, as the laboratory typicaly aosorbs the cost
of these QC samples. But, this batching could result in generating results of matrix spike
and lab duplicate samples that may not be representative of the tribess samples. Thus,
they provide information about the laboratory:s performance, but not necessarily about
the tribecs sample matrix/medium. In most cases, batch QC is sufficient for triba
purposes, but in some cases having one of the tribers samples designated to serve as the
matrix spike, laboratory duplicate, and/or matrix spike duplicate may be desirable.
Some |aboratories may batch an individud client samples together (even if just asmall
group) and not combine samples from different clients. If that isthe case, they may use
the tribers samples as a basis for the QC samples without any additiona charge.

It is recommended that you engage the |aboratory in discussions regarding what QC
samplesit runsroutinely for each analyss (as they may differ from method to method),
the frequency of those QC sample analyses, aswel aswhich are performed at client
versus laboratory expense. Samples sent blind to the laboratory, such asfield
duplicates and fied blanks, will dways be at dlient expense.

5. Chan-of-custody - If there are legal considerations to the data, does the
laboratory have a well-documented, internal chain-of-custody system? Oftentimes
thisis done dectronicdly or with a combination of electronic and logbook
documentation.

6. Archiving data- Does the laboratory have a systemin place to track, store, and
archive raw data and old data reports? Most |aboratories have retention policies,
but you should know and understand what they might be. With the increasing use of
electronic data, but ever changing formats, a permanent hard copy may be the only way
to ensure data is available for any future use (such asif the client loses their data, a
complete data package including raw data was not requested by the client but needed
later on, etc.).

Other Factors:
1. Datareview procedures - Does the laboratory have defined proceduresin place

covering administrative tasks such as sample receipt and check in, as well as for
the reporting and processing of data? It isimportant to understand the leve of
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review associated with these tasks. Mot laboratories will have SOPs in place covering
these tasks. Some specific questions to consider include:

Does the QA Officer (or someindividual independent of performing the
actual activity) review all data or a fraction of the data in real time (prior
to providing the data to the client)?

Is there an automated data review systemin place? Does the data review
SOP describe the review system satisfactorily?

Are data flagged for the client to review? How are data flagged? Isthe
system clear?

Will all data reports contain a narrative explaining any problems?

L aboratory report contents - What are the contents of a typical laboratory report?
It is recommended that you request to see atypica data report (to ensure the
laboratory will provide the information you will need) prior to selecting your laboratory,
and that you specify the [aboratory QC data you need to be reported with its data (so
that you will have the information necessary to perform at least a minimum QC check on
your project datd). 'Y ou should ensure you have a clear understanding of the criteria by
which the QC datawere evduated for inclusion in your QA Project Plan (especidly if
thisis not to be summarized in the data report). For example, seeing amatrix spike
recovery of 50% might look unacceptable, but for certain difficult compounds this may
actualy be an excelent recovery judtified by the laboratory QA Plan and/or anaytica
SOP.

In some cases, it may be desirable or necessary to have the laboratory provide a
Acompleteil data package, sometimes called aAdata vaidation package.i Bascdly, this
data package includes dl the data and sample information used to generate asample
result. It may include, but not be limited to, chain-of- custody and sample receipt
records, sample preparation logs, andysslogs, sandards logs, raw data from the
ingrument for both sample and QC sample andyses, cdibration information for initid
and continuing cdibration andyses, sample analysis results, QC sample results, and dl
information related to sample processing (for example, results of manua integrations of
results, etc.). (Note: For an example of items to consider for incluson in aAcompletel
data package, vist the EPA Region 9 QA webdte at: http:/Awww.epa.gov/region9/ga
and download the document entitled Draft Laboratory Documentation Requirements
for Data Validation, ROQA/004.2, August 2001.) “Complete’ data packages are
typicaly required for litigation. Thistype of data package may cost an additiona $50-
100 or more per sample batch, if they are even offered as an option from a given
laboratory (which isinformation you would want to know about up front). Such
packages are usudly considerably chesper if ordered when the samples are andyzed.
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Asking the laboratory to generate this data package after the fact may cost considerably
higher.

Sample retention and disposal - What are the laboratory:s policies with respect to
retention and disposal of samples? The tribe should be reassured that there isno
future liability associated with providing samplesto the [aboratory.

L aboratory subcontracts - What are the laboratory-s policies with respect to
subcontracts, and what samples might be subcontracted for your project? The
laboratory should have a system in place to evauate its subcontractor=s quality system.

It should be reviewing subcontractor dataasif it wasits own, since it will be reported as
such. Itis important to note that a subcontractor does introduce another variable into
the quality system, one that you may not be able to evaluate directly. Thus, itis
important that you are comfortable with whatever samples might be sent out. If
congdered critical to a project=s success, you may need to request documentation (such
as an SOP) from the subcontract |aboratory, so that it too can be evauated.
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