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1. Purpose. This manual inplenments the USACE policy and
requirenments on validation of analytical chen1str¥ | aboratories
as prescribed in the USACE Engi neer Regul ation 1110-1-263. This
manual provides detailed procedures, guidance, and criteria for
val i dat1on of comrercial and USACE Division analytical chemstry
| aboratori es. Laboratorg validation is required to ensure that
anal ytical chem stry |aboratories meet the m nimum requirenments
of the USACE quality assurance/quality control Erogranwthat
facilitates the generation of chem cal data of known and
acceptable quality.

2. Applicability. This manual applies to HQUSACE/ CCE el enents,
maj or subordi nate commands, districts, |aboratories, and separate
field operating activities having resPonsibiIity for in-house or
contracted projects involving chem cal measurenments of waste
and/ or environmental sanples. This includes, but is not limted

to, execution of the follow ng progranms: Defense Environmenta
Restoration Program Base Realignment and C osure; Installation
Environmental Conpliance; Mlitary Construction; Superfund; G vil
Works; and Departnent of Energy.

FOR THE COMVANDER

WLLI AM D. BROMW
Col onel, Corps of Engineers
Chief of Starf
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CHAPTER 1
| NTRODUCTI1 ON

1-1. Purpose. This manual inplenents policy and provides

gui dance, procedures, and criteria for the validation of
commercial and U S. Arny Corps of Engineers (USACE) division

anal ytical chemstry |aboratories. Laboratory validation is
required to ensure that analytical chem stry | aboratories neet

t he USACE Chenical Data Qual ity Managenment (CDQW) requirenments as
prescribed in the USACE Engi neer Regul ation (ER) 1110-1-263 for
generation of chem cal data of sufficient quality to neet

I ntended usages within the project.

1-2. Applicability.

a. This manual applies to HQUSACE/ CCE el ements, mmjor
subordi nate conmands, districts, |aboratories, and separate field
operating activities (FQA) having _res[)onsi bility for 1n-house or
contracted projects involving chem cal neasurenents of waste
and/ or environmental sanples. This includes, but is not l[imted
to, execution of the follow ng prograns: Defense Environnental
Restoration Program (DERP?; Base Real i gnnment and C osure (BRAC);

[ nstallation Environmental Conpliance; Mlitary Construction;
Superfund; Civil Wrks; and Departnent of Energy (DOE).

b. This manual and its prescribed | aboratory validation
Frocess al so apply to the validation of USACE division
aboratories with mnor nodifications. USACE division
| aboratories and commercial |aboratories, which performthe QA
function, shall be eval uated under nore stringent criteria than
commercial primary project |aboratories.

1. 3 References.

a. ER 1110-1-263, Chemi cal Data Quality Managenent for
Hazar dous \Waste Renedial Activities.

b. “Hazardous, Toxic & Radioactive Waste (HTRW - Policy
@ui dance on Validation of Comrerci Lca I stry
Laboratories”, CEMP-RT nenorandum |(See Appendix A )

1-4. Overview.

a. The purpose of |aboratory validation is to ensure that
anal ytical chem stry |aboratories meet the m ninmumrequirenents
of the USACE quality assurance/quality control (QA/QC) program
that facilitates the generation of chem cal data of known and

1-1
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acceptable quality. Oojectives of commercial |aboratory
validation are: to communi cate USACE QN QC requirenents; to
verify that comercial |aboratories are performng specified

anal ytical nmethods with no unacceptable deviations; and to verify
t hese | aboratories nmeet USACE QA QC requirenents prior to sanple
analysis. In general, all commercial |aboratories that support
USACE HTRW response activities shall obtain a USACE Iaboratory
validation prior to field studies or sanple anal yses and sha
maintain the validated status throughout the response activities.
Appendix B is an introduction to |aboratory validation procedures
for commercial |aboratories that express interest in USACE

| aboratory validation but have not been tasked to execute

chem cal analysis in support of USACE HTRW response activities.

b. The USACE | aboratory validation process consists of
three maj or sequential steps: (1) review of general
qual i fications, (2) analysis of performance eval uation (PE)
sanpl es, and (3) on-site laboratory inspection. The validation
provides a paraneter, nmethod, and matrix-specific approval. The
period of validation is 18 nonths. For each new contract/
project/task order (hereafter referred to as the contract or
project) awarded to a commercial |aboratory after its initia
val | dation, a project-specific eval uation of the IaboratorY’s
capability and past performance is still required. A sinplified
flow diagramis shown in Figure 1-1 to show the major events in a
| aboratory validation process.

c. Abbreviations, acronyns, fornulas, synbols, nunbers,
and terns used in this manual are defined in Appendix M

1-5. Responsibilities. The USACE HTRW Mandatory Center of
Expertise (HTRWMCX) |ocated at the Mssouri River Division in
Omaha, Nebraska is tasked by HQUSACE with the operation and
managenment responsibilities for this centralized | aboratory
val i dation program A Laboratory Validation Conmttee (hereafter
referred to as the Conmttee), conposed of staff menbers from the
Chem stry Branch of the HTRW MCX, is generally responsible for

all aspects of the USACE HTRW | aboratory validation program One
of the Conmttee nenbers is designated as the Laboratory

Val idation Coordinator (hereafter referred to as the Coordinator)
who is the point-of-contact for the Commttee and is responsible
for coordination and execution of the daily activities of the

| aboratory validation process. The Conmittee will neet as needed
and is primarily responsible for proBosing policy and maki ng
ultimate decisions wth regard to | aboratory-specific validation
status. Besides the Conmttee, a nunber of other parties,

I ncl udi ng government agencies and private contractors, are
involved in the USACE HTRW | aboratory validation process.
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Details on the responsibilities of all involved parties are
addr essed bel ow.
a. HQUSACE

gl) Actively perforns oversight for the USACE HTRW
| aboratory validation program

(2) Adm nisters apEﬁovaI authority for the policies and
procedures of the USACE HTRW | aboratory validation program

b. The Commttee, HTRW MCX

(1) I's responsible for all aspects of the USACE HTRW
| aboratory validation program including planning, progranmm ng,
execution, budget, and management.

(2) Coordinates |aboratory validation activities and
provides liaison with various governnent agencies and private
sector parties on |aboratory validation issues. Ensures all
| aboratory eval uations and/or validations are successfully
conpleted in a timely manner

(3) ldentifies the PE sanples and anal ytical nethods
required for each l|aboratory validation. Assures that PE sanple
suppliers are provided with proper information to prepare and
shi p PE sanpl es.

(4) Mnitors the performance of PE sanple suPpIiers
t hrough review of their nost recent analytical results of any
proficiency testing prograns and all QA QC data associated wth
the verification of PE sanples on a quarterly basis. Al so
gonducts on-site audits of PE sanple suppliers on a regular

asi s.

(5) Reviews the qualification docunments of commercia
| aboratories, evaluates PE sanple results, and conducts or
del egates on-site |aboratory inspections.

_ (6) Trains USACE personnel to performon-site |aborator

i nspections. Mnitors the inspector's performance to ensure that
consi stent inspection approach and results of high quality are
carried out within the USACE HTRW | aboratory validation program

(7) Decides the pass/fail status for each step of the
| aboratory validation process, additional work required for
conpl etion of |aboratory validation, or the appropriate time to
termnate a | aboratory validation process or to revoke an active
val i dati on st at us.
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(8) Prepares and distributes |aboratory inspection and
eval uation reports.

(9) Establishes and nmintains a performnce database for
PE sample results from comercial |aboratories. Statistically
eval uates PE sanple results to adjust or update the acceptance
limts for PE sanple analysis.

(10) Provides technical assistance to USACE Techni cal
Manager s/ Contracting O ficer Representatives (TM CORs) to resolve
problematic issues on laboratory validation and perfornance.

(11) Upon request, provides technical assistance to USACE
TMCORs in selection of contract |aboratories prior to nomnation
for validation to support USACE HTRW response activities.

(12) Provides liaison with various governnent agencies and
private sector parties on national |aboratory “accreditation”
prograns. Revises the USACE HTRW | aboratory validation program
as needed to neet Federal and/or State regulatory requirenents.

c. PE Sanple Suppliers (including Waterways Experinment
Station and M ssouri Ig| ver Di V(I sion Laboratory):

(1) Prepare or purchase PE sanples of high qualitK.
Verify the PE sanples prior to use. Miintain proper in-house
docunentation on PE sanple preparation and verification per the
U.S. Environnental Protection Agency (USEPA) and t he USACE
gui dance. Arrange for multiple laboratory analyses of PE sanples
and statistically evaluate PE sanple results to establish initial
acceptance limts.

(2) Supply PE sanples to candidate |aboratories with
overni ght express deliverg services. Ensure all PE sanples are
packed and shi pped according to the USEPA, USACE, and the
Department of Transportation ([XJQ regul ati ons and guidelines.
Maintain a full chain-of-custody tor each shipment of PE sanples.
CGenerate and send a sanpl e-specific instruction letter for PE
sanpl e analysis with each PE sanple shipnment. Notify the
Committee of any problems with PE sanple preparation
verification, and shipnent inmediately.

(3) Provide technical assistance in resolving problens
wi th PE sanple analysis to the Conmttee and commerci al
| aboratories. Keep the Conmttee inforned of any major problens
or issues on PE sanple analysis.

- (4) Evaluate PE sanple results based on statistically
established confidence limts for precision and accuracy.
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Prepare and send witten evaluation reports on PE sanple results
to the Commttee within the required tine frame. Provide the
Committee with verbal reports on PE sanple results, if a quick
answer i s needed.

(5) Ensure the availability and readiness of multiple sets
of PE sanples of different constituents and/or concentrations.
Avoi d sending sane PE sanples to sane | aboratory tw ce, including
affilb?ted | aboratories belonging to sane parent corporation when
possi bl e.

(6) Actively participate in proficiency testing prograns
of State, Federal, and/or private firnms. Provide the Comittee
glth nost recent proficiency testing results on a quarterly

asi s.

D. USACE TM CORs:

(1) Submit a fully conpleted format of “Request for
Eval uation of Commercial Laboratory” or an equivalent for each
| aboratory-project case to the Conmttee in a tinmely manner

(2) Informthe Conmttee of any major changes in project
requirements related to chemcal analyses in a tinely manner

~(3) Notify the Commttee imediately to termnate
validation efforts if a comercial |aboratory undergoing the
val idation process is replaced by another comrercial |aboratory.

(4) Provide funding, if appropriate, for |aboratory
val i dation

(5) Informthe Conmittee of any performance problens wth
sanpl e anal ysis.

_ e. Prime Contractors (including Architect Engineering
Firms, Construction Contractors, and Governnent Agencies):

(1) Select a subcontract |aboratory and notify the USACE
TM COR early.

(2) Provide a subcontract |aboratory a copy of the final
Chem cal Data Acquisition Plan (CDAP) for information prior to
| aboratory inspection. If a CDAP is not available prior to the
I nspection, as a mninmum provide a copy of the Scope of
Servi ces.

f. Analytical Chem stry Laboratories (including Comrercia
and Governnent Laboratories):

1-7
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(1) Respond to the Committee's requirements within the
required time frane.

(2) Follow instructions to analyze and report PE sanple
results.

(3% Informthe Commttee inmediately of any major changes
on the laboratory's facility, instrunents, or key technical staff
during the laboratory's 18-nonth validation period.

1-6. Expenses and Fundi ng.

In general, “billable” itens related to specific |aboratory
validations include: travel and per diem for on-site inspection
Flus time and | abor spent on review of documents, inspection of

aboratory, and preparation of inspection report and on
Preparation, testing, and shipnment of PE sanples. Depending on
he program custoner billable items are funded on a yearly
program basis or project specifically. Mxed funding for a
particular validation is used if appropriate. Verbal
communi cation with the USACE TM COR wi I | cover the topic of
funding for a particular request. For projects under prograns or
m ssions wthout yearly program funds available at the HIRW MCX,
the USACE TM CORs who request the validation shall be responsible
for the expense of |aboratory validation that is approxi mately
$2,500 per laboratory validated. The cost of |aboratory
val idation may be adjusted as needed, based on updated expenses.

1-7. Effective Date and Anendnents.

a. This manual is effective upon approval by the HQUSACE
and shall remain in effect until superseded or term nated.

b. These procedures nay be nodified, revised, or anmended
upon approval by the HQUSACE

c. This manual and any future revisions or amendnents
shall be distributed by the HQUSACE

1-8
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CHAPTER 2
PROCEDURES FOR COVWMERCI AL LABORATORI ES
Section |I. Validation Procedures
2-1. Initiation Procedures. A | aboratory validation will be

initiated after a commercial |aboratory successfully bids a
contract to support USACE HTRW response activities. A witten
request froma USACE TMCOR to the Coordinator initiates the

| aboratory validation process. A request format as shown in
Figure 2-1 or a menorandum with all information contained in
Figure 2-1 may be submtted to the Coordinator by mail or
facsimle, as follows:

U.S. Arny Corps of Engineers

ATTN: CEMRD- ED- EC (Laboratory Validation Coordinator)
HTRW Mandatory Center of Expertise

M ssouri River Division

12565 West Center Road

Omaha, Nebraska 68144-3869

Voi ce: (402) 221-7494
FAX : (402) 221-7403

2- 2. | npl enent ati on Procedures.

a. Upon receiving the l|aboratory evaluation request, the
Coordinator will inmmediately check the |aboratory’s current
val i dati on status. If the laboratory is currently validated by
the USACE for all project-required analytical paraneters and has
no performance problens noted, the Coordinator will notify the
USACE TMCOR in witing of the Commttee’s approval within ten
wor ki ng days. If the laboratory is not currently validated by
the USACE for all project-required analytical paraneters, the
Coordinator will immediately notify the USACE TM COR by phone and

initiate the |aboratory validation process.

b. The | aboratory validation process may take up to 12
weeks; therefore, the primary contractor and/or the USACE TM COR
should plan the project schedule to allow adequate tinme for
| aboratory validation and the USACE TM COR should submt a
request for evaluation to the Coordinator as early as possible.
The Committee shall also nmake a concerted effort to ensure that
the validation process is conpleted within the tinme franme
required by the project. Unl ess projects require specialized
chem cal analyses or a quick turnaround of |arge nunber of
sanples, normally a mnimal nunber of commercial |aboratories
shoul d be used for each contract and be requested for validation.

2-1
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TGO CEMRD-ED-EC FROM DATE: / /

SUBJECT: REQUEST FOR EVALUATI ON OF COMVERCI AL LABORATORY

Proj ect Nane:

Locat i on: State:
Contract No: Type: POL TANK REMOVAL:  HTRW___
Program SF.__ FUDS:  IRP:__ AF(ACO:_____ OTHER:
Phase: PA/SI:  RI/SI: RD: RA: RFA . RFI : CMVB:

Approxi mate Sanpling Dates:
Project-Specific Sanple Turnaround Tine:

USACE Technical Manager:
Addr ess:
Phone: FAX:

A-E/ Contractor: State: _
Lab Nane:
Addr ess:
PQOC:
Phone: FAX:

Required analytical paraneters, nethods, and approxi mate nunber
of sanples to be taken for above project.

No. of No. of
PARAMETERS & METHODS LIQUD SAMPLES SOLI D SAMPLES
State or other |aboratory certifications that will be required

for this project:

Note: If the laboratory is planning to subcontract any samples to another laboratory or location, all of
these laboratories shall be evaluated separately. This format should be sent for verification of
laboratory status regardless of expiration date on the list of validated laboratories.

Figure 2-1 Laboratory Evaluation Request Format
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c. Athough three major sequential steps are involved in
the laboratory validation process, the actual steps required for
each |l aboratory, as determned by the Conmittee, may be
different, based on the follow ng guidelines:

(1) For commercial laboratories that have never been
val i dat ed under the USACE HTRW Program A full, three-step
| aboratory validation process conducted by the Commttee
representatives is required.

(2) For commercial |aboratories that have expired
| aboratory validation under the USACE HTRW Program Wen the
next contract is awarded to support USACE HTRW response

activities, a revalidation will be required. After considering
the use of the laboratory and the |aboratory’ s previous
performance, the Commttee wll determne which of the three
steps will apply to the revalidation process.

(3) For commercial laboratories that are currently
val i dated under the USACE HTRW Program Wen the |aboratory
obtains a new contract(s) to support USACE HTRW response
activities during its validation period, the capability and past
performance on USACE HTRW projects shall be verified by the

Conm ttee. If different analytes and/or matrices are involved in
the new contract(s), the |aboratory nust pass additional PE
sanples for those different analytes and/or matrices. I f past

performance has been satisfactory, the USACE TM COR w Il be
notified that no further actions are required and the |aboratory
is validated for all paraneters of the new contract(s);
otherwise, a full laboratory validation mght be required as
determned by the Conmttee on a case-by-case basis.

(4 For commercial laboratories whose validations m ght
expire while the |laboratories are working on ongoing projects: A
revalidation will be required if a USACE TM COR expects that an

ongoing project wll extend nore than six nonths beyond the

val i dation expiration date. The Conmittee will determ ne which
val idation steps are required for the revalidation process on a
case- by-case basis. If the conpletion of an ongoing project is

anticipated within six nonths after the expiration date, no
actions are required.

(5 For on-site nobile |aboratories: The same procedures
used for validation/revalidation of an off-site “fixed”
commercial |aboratory will apply to an on-site nobile |aboratory.
However, no PE sanples will be sent to a nobile |aboratory until

the nobile | aboratory is nobilized and settled down at the
project site. Due to the timng of PE sanple analysis and the
qui ck turnaround nature of nobile |aboratory, the |aboratory
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i nspection for an on-site nobile |aboratory can be coordi nated

W th project schedul e. The validation status of an on-site

nobil e | aboratory termnates if the |aboratory noves to a new

| ocation prior to the validation expiration date. After an
on-site nobile |aboratory is nobilized to a new |ocation, another

full laboratory validation is required. No |aboratory validation
is required for an on-site nobile laboratory that only perforns
field screening analysis, i.e., Level Il data quality.

(6) For commercial laboratories to be used for underground
storage tank renoval projects:

(a) For projects involving renoval of tanks, both
underground storage tanks (USTs) and aboveground storage tanks
(ASTs), that have been used only for storage of petroleum oils,
or lubricants (POL), there are two alternatives to the validation
process. These two alternatives apply only to predesign sanpling
of UST organic phase contents and soil sanpling during renoval.
They do not apply to investigations required by groundwater
contam nation or extensive soil contam nation.

Al ternative 1: State certified |aboratories nmay be used
wi thout USACE validation, if the state considers its
certification to be applicable to UST renoval. When this
alternative is selected, a docunent in the project file nust
identify the individual responsible for coordination with the
st ate.

Al ternative 2: The HTRW MCX wi |l conduct an abbreviated
| aboratory validation process if a USACE TM COR submts a request
for evaluation of conmercial |aboratory. The | aboratory mnust
submt its qualification docunents including |aboratory quality
managenent manual (LQVM and standard operating procedures (SOP)
for the required analyses to the Coordinator for review If the
| aboratory has been recently validated for the project-specific
anal ytical paraneters and has no performance problens wth USACE
projects, the laboratory nmay be exenpted from PE sanple anal ysis.

However, if performance problenms wth the commercial |aboratories
are noted, a full laboratory validation by the Commttee
representatives will be perforned.

(b) If alternative 2 is selected, an on-site inspection by
the Commttee representatives for POL UST/AST renoval projects is
general |y exenpt ed. The USACE division |aboratory that serves as
the project QA laboratory, the geographic district, and/or FQA
are encouraged to perform inspection per the protocols addressed
in this manual . If inspections are not conducted by the
Commttee representatives, the inspectors nust be trained and
certified by the Commttee prior to on-site inspections.
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The Conmmttee shall be kept fully inforned of these inspections
and will be free to send representative(s) to the inspections at
any tine. The same inspection approach and checklists as
described in this manual shall also be used by the “non-Conmttee
representative” inspectors.

(c) A commercial |aboratory validated for POL UST/AST
renmoval projects may not be used to support other HTRW projects
unless a full laboratory validation is perforned by the Commttee
representatives. A full laboratory validation will be required
for a UST/AST site investigation if |eaking tanks cause
groundwat er contam nation or severe soil contam nation. For
projects involving renoval of non-POL tanks that have contai ned
HTRW subst ances or wastes, a full |aboratory validation conducted
by the Commttee is required.

2- 3. | npl enentation Procedure Steps. A full [|aboratory

val idation involves three major sequential steps conducted by the
Commttee representatives. Ordinarily, each step in the sequence
is conpleted before the subsequent step is initiated.

a. Step 1: Review of Qualification Docunents.

(1) The Coordinator will inform a commercial |aboratory by
phone or mail of the upcom ng |aboratory validation and request
for review copies of the |aboratory's qualification docunents,

i ncluding generic LQW and other appropriate docunents such as
SOPs, | aboratory certificates, etc. The | aboratory shall submt
the required docunents within five working days of the request.

If the laboratory does not have a LQW USACE will not pay for
the preparation of this docunent. The submttals should provide
appropriate information (including personnel, facilities,

i nstrunentation, SOPs, Q¥ QC policies, etc.) for the Conmttee to
eval uate and assess the | aboratory’s technical capabilities on
the project-required chem cal analyses.

(2) Upon receiving the qualification docunents, one of the

commttee nenbers will be designated to conpare the |aboratory’s
i n-house technical capabilities with the project requirenents.
Wthin two working days, the designee will verbally convey the
results of this conparison to the Coordinator. If the conparison

identifies deficiencies, the Coordinator or designee shall:
imedi ately contact the |aboratory to verify the deficiencies;
coordinate any followup actions; and verbally notify the USACE

TM COR of the problens. If deficiencies are verified, the
Coordi nator or designee shall present the findings to the
Commttee and reconmend termnation of the validation. Upon
approval by the Committee, the Coordinator shall imediately

issue a followup letter to notify the USACE TM COR and the
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commercial |aboratory of the problens, the Commttee's decision
of termination of the validation process, and the need for

sel ection of another |aboratory. If it appears that the
capabilities of the laboratory are adequate to neet the project
requirements, the Coordinator shall imediately nail the

followi ng docunents to the laboratory for information and action,
and step 2 will be initiated.

- Information for Commercial Analytical Chemstry
Laboratories Undergoing Validation by the US. Arny
Corps of Engineers (Appendix O,

- Qui delines for Analyzing and Reporting Performance
Eval uation Sanples fromthe US. Arny Corps of Engineers
(Appendi x D), and

- Prelimnary Questionnaire for the US. Arny Corps of
Engi neers Validation Program for Analytical Laboratories

(Appendi x E).

(3) The laboratory shall conplete and return a copy of the
conpleted prelimnary questionnaire within ten working days from
the date of receipt.

b. Step 2: Analysis of PE Sanples.

(1) The Coordinator will arrange to have PE sanples sent
to the |aboratory for analysis. Project-specific PE sanples are
mandat ory and nust be passed. In addition to project-specific PE

sanples, the laboratory may volunteer for validation of

addi tional paraneters by requesting non-project-specific PE

sanpl es. The cost for the first set of project-specific PE
sanples will be covered by the USACE HTRW program managemnent

f unds. However, for any additional sets or any non-project-
specific PE sanples, the laboratory will be responsible for the
expense of PE sanples which ranges from $100 to $300 per nethod,
per matrix, and per shipnent. Appendix F shows the fee schedul e,
which is subject to annual review and adjustnent w thout notice
to reflect currency value fluctuations or changes in program
adm ni stration costs, for PE sanples available from the USACE. A
commercial l|aboratory is not reinbursed for costs involved in the
anal ysis of the PE sanpl es.

(2) If a nonstandard anal ytical nethod or a nodified
standard analytical method is required, the |aboratory shall
submt its in-house SOP and nethod validation data (including
net hod detection limts, precision, accuracy, QC limts,
chromatograns, etc.) to the Coordinator for review and approval.
PE sanples for a nonstandard or a nodified standard nmethod wil|
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only be sent after the Commttee has reviewed and approved the
met hod. PE sanples for validation of a nobile |aboratory shall
only be sent after the |laboratory is nobilized to the project
site and all instruments are calibrated. The Conmittee nay
request instrunment calibration data for review prior to shipping
PE sanples to a nobile |aboratory.

(3) Analysis of PE Sanples.

(a) In general, the PE sanples are nethod- and
mat ri x- speci fic. A commercial |aboratory may not subcontract PE
sanples to another | aboratory. A commercial |aboratory nust use
project-required analytical nethods for analyses of all
project-specific PE sanples unless otherwise instructed by the
Coordinator. The sources of analytical nethods usually required
for USACE HTRW projects, and therefore for the PE sanple
analysis, in a preferential order are as foll ows:

- Test Methods for Evaluating Solid Waste, SW846 (Third
Edition, Revision 0, Septenber 1986; Revision 1, July
1992; or the nost recently pronul gated revisions.)

- Statenents of Wrk for Organics Analysis, lnorganics
Analysis, and Dioxin Analysis, (USEPA Contract
Laboratory Program Docunent Nunber COLMD2.0, |LM3.O0,
DFLMOL. 0, and the nobst recent revisions.)

- Methods for Chemical Analysis of Water and WAstes,
EPA- 600/ 4- 79- 020 (Revi sed March 1983 or the nost
recently pronul gated revisions.)

- Mthods for the Determnation of Oganic Conpounds in
Drinking _Water., EPA-600/4-88/039 (Decenber 1988 or the
nost recently pronulgated revisions.)

- O her standard and published nmethods of the nobst recent
versions from USEPA, Anerican Society for Testing and
Materials (ASTM, Anerican Public Health Association,
American Water Wirks Association, Water Pollution
Control Federation, United States Ceol ogical Survey
(USGS), National Institute for GCccupational Safety and
Health (NI CsH), Departnent of Energy (DOCE), etc.

(b) The paraneters and commonly required nethods for PE
sanpl e anal yses are listed in Appendix F. Any changes or
nmodi fications in analytical nethods for PE sanples nust be
preapproved by the Committ ee. Use of nonstandard or nodified
standard anal ytical nethods w thout a proapproval from the
Conmittee may result in failure of PE sanple analysis.
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(c) PE sanples will be prepared and sent out from reliable
suppliers by overnight express delivery. Al PE sanples shall be
preserved and shipped according to USACE, USEPA, and DOT
regul ati ons and gui del i nes. Ful | chain-of -custody shall be
mai ntai ned for each shipnment of PE sanples. The anal ytica
| aboratory of Waterways Experinment Station (WES) in Vicksburg,

M ssissippi, and the Mssouri River Division Laboratory (MRDL) in
Omaha, Nebraska, are currently two of the major USACE PE sanple
suppl i ers. Qui dance for PE sanple suppliers including WS, MRDL,
and commercial vendors on PE sanple preparation, handling, and
validation are described in Appendix G The general ui del i nes
for PE sanple analysis and reporting by a comerci al ?aboratory
are described in Appendix D. Special sanple-specific
instructions for PE sanple analysis will be provided by PE sanple
suppliers on the chain-of-custody docunent enclosed in each PE
sanpl e shipnment. Any questions on PE sanple anal yses should be
directed to the Coordinator. A commercial |aboratory shall also
conduct all nethod-specific QC anal yses which include but are not
l[imted to nethod blank, replicate, matrix spike, matrix spike
duplicate, and surrogate spike. | f the anmount of materia
constituting the PE sanples is not enough for all QC anal yses,

the QC anal yses shall be perfornmed on spiked reagent water.

(4) Reports of PE Sanple Results.

(a) A comercial |aboratory shall report the
concentrations of all target analytes listed in the required
anal ytical nethods, including estimted values and the
guantitation limts for target analytes not detected. The
guantitation limt of each analyte nust neet or be |less than
those specified in the nethod for the particular matrix. Except
for petrol eum hydrocarbons PE sanples, all soil/sedinent PE
sanpl e anal yses shall be reported on a dry-weight basis along
with percent noisture. For petrol eum hydrocarbons PE sanples,
the results shall be reported on an “as-received” basis (i.e., no
correction should be made for noisture content). Nei t her shoul d
any data be corrected for spike recoveries nor for any
contamnation found in trip blank or |aboratory’s nethod bl ank.

(b) Al nethod-specific QC data associated with the PE
sanpl e anal ysis, including nethod blank, replicate analysis,
spi ke recovery, etc., shall be reported. Witten reports of all
PE sanple analyses are to be received by the PE sanple suppliers
within 20 working days after receipt of the sanples. For
projects requiring quick turnaround for field sanple analyses,
the turnaround tinmes for the PE sanples may be reduced. For
exanple, due to the often short lead-tine and the quick
turnaround nature of nost UST renoval projects, the turnaround
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time for PE sanple analysis needed for UST renoval projects wll
range from five to ten working days depending on the nunber of
parameters required. Failure to analyze the PE sanples correctly
and within the required time frane may result in term nation of
the validation process. An additional copy of all PE sanple
reports shall be sent to the Coordinator for review Upon
request by the Coordinator, a commercial |aboratory shall also
submt for review all raw data including sanple preparation and
run logs, calibrations, chromatograns, calculations, etc. A
conmmercial laboratory may use its standard data package to report
PE sanple results; however, the data package shall be
sequentially nunbered and contain, as a mnimm the follow ng

i nformati on:

- Tabl e of contents.

- A case narrative including problens encountered with PE
sanpl e anal ysi s.

- A chai n-of -custody report.
- Sanpl e preparation information.

- Anal ytical results for all target analytes plus nethod
citations and quantitation limts.

- Sunmmary of method-specific QC results for assessnent of
preci sion and accuracy.

- Phone conversation records on major issues related to PE
sanpl e anal ysi s.

(c) Failure to submit the requested information within a
required tinme frane will be considered as non-responsive and may
result in termination of the validation procedure. It is the
| aboratory's responsibility to keep the Coordinator inforned
early of any problens with PE sanple analyses that would affect
the return of results within a required tine frane.

(5) Evaluation of PE Sanple Results.

(a) After receipt of PE sanple data reports, the PE sanple
suppliers should imediately evaluate the analytical data quality
based on statistically established confidence limts and
general ly accepted QC indicators for accuracy and precision. The
PE sanple results will be conpared in the follow ng nanner

- with the prepared concentrations of PE sanples that are
used as the absolute recovery conparators, and
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- with the statistical nmean and standard deviations
reported by a group of referee and/or peer |aboratories.

(b) The general acceptance limts for analyte quantitation
will be established statistically at the 95 percent confidence
based on referee |aboratories and/or peer group results. The
Committee shall review the evaluation reports and determ ne the
pass/fail status for PE sanple results. The general criteria for
acceptance of PE sanple results are as follows:

- Al Chemcal Analyses:

Al nmethod-specific QC data are reported and within
nmet hod- specified criteria.

- Miltianalyte Ogganic Anal yses:

No nore than one target conmpound outside three sigma
confidence Iimts and no nore than two target conpounds
between two and three sigma limts. Fal se negatives and
fal se positives are considered as outside three signa.

- Metal Analysis:

No netal elenments outside three sigma confidence limts
and no nore than two netal elenents between two and
three sigma |imts. Fal se negatives and false positives
are considered as outside three sigma.

- Cl assical Chem cal Analyses:

Al data are within two signa.

(¢) Wthin ten working days after receipt of PE sanple
results, the PE sanple suppliers shall send the Coordinator a
witten evaluation report. At a mninum the report shall
contain the: | aboratory nane; location (city and state); dates
that PE sanples were delivered; |aboratory's PE sanple results;
dates results were received; true values and/or acceptable limts
for each target analyte; narratives for special problens or
issues; followups on failed paranmeter; and recomrendations for
pass/fail. If requested by the Coordinator, the PE sanple
suppliers shall provide the Conmttee with verbal reports on PE
sanple results within five working days after receipt of PE
sanpl e results. In addition to a witten evaluation report, the
PE sanple suppliers shall also send a cover nenorandum in
[ine-item summary format with the: names of PE sanples wthin
acceptable limts; nanmes of target analytes correctly identified,
but quantitated outside acceptable limts; and nunber of false
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positives and/or negatives reported for each PE sanple. The
identities of false positives and/or negatives shall not be
di sclosed in the cover letter or nenorandum

(d) The majority of PE sanples available from the USACE
are in water and/or soil/sedinment matrices. If only water PE
sanples are available for certain analytical paranmeters from the
USACE, a commercial |aboratory that passes the water PE sanples
will be considered for a nmultinmedia validation of these
par aneters. However, if both water and soil/sedinment PE sanples
are available for any paranmeters from USACE, a commercia
| aboratory nust pass both matrices prior to consideration for a
mul timedia validation for these paranmeters. A commercia
| aboratory that passes water PE sanples but fails the
correspondi ng soil/sediment PE sanples for any paranmeters wll be
considered for a validation of these paranmeters in water sanples
only. However, a |aboratory that passes soil/sedinent PE sanples
but fails the corresponding water PE sanples will not be
considered for validation of the failed paraneters in any matrix
type of sanples, including soil/sediment sanples.

(e) For volatile and semvolatile organic anal yses, sone
compounds in the water or soil/sedinent PE sanples may not be the
nmet hod- specific target conpounds. A |l aboratory is required to
use the N ST/EPA/ MSDC or any other USEPA approved nass spectra
library to tentatively identify and quantify up to ten non-target
vol atile organic conpounds and twenty non-target semvolatile
organi ¢ conpounds that exhibit the strongest ion current signals.
These conpounds nust not be system nonitoring conpounds.
Identification of these conpounds, based on spectra

interpretation procedures, is evaluated and integrated into the
eval uation process for volatile and semvolatile organic PE
sanpl e results. For netal analysis, the validation will be

granted for one of the follow ng four categories based on the
nunber of netal elenents in the PE sanples passed:

- Category |I: Ei ght RCRA netal elenents (arsenic, barium
cadmum chromum |ead, nercury, selenium and silver.)

- Category |I1: Fourteen RCRA and Priority Pollutant (PP)
nmetal elements (antinony, arsenic, barium beryllium
cadm um chromum copper, lead, nercury, nickel
selenium silver, thallium and zinc.)

- Category I11: Twenty-three USEPA CLP Target Analyte
List (TAL) netal elenents (alum num antinony, arsenic,
barium beryllium cadmum calcium chromum cobalt,
copper, iron, |ead, nmgnesium nmanganese, nercury,
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ni ckel, potassium selenium silver, sodium thallium
vanadi um and zinc.)

- Category IV: Any other netal element(s) including the
four netal elenents (arsenic, cadmum chromum and
| ead) wusually required for UST renoval projects.

(f% Based on project requirenents on netal analysis, one
of the above four specific categories of netal PE sanples wll be
selected for laboratory validation. A commercial |aboratory may
vol unteer for any one of the four categories of netal PE sanples
as long as nore netal elenents than the project-required are

anal yzed. Normal |y, a commercial |aboratory nust satisfactorily
pass all netal elenments in a specific category prior to
consideration for validation of the specific category of netal

el enents.

(9 If PE sanples for a particular paraneter such as
dioxin, ‘radioactivity, air toxics, etc. are not available from
the USACE, the analysis of PE sanples will be exenpted until the
appropriate PE sanples for these particular paraneters becone
avail abl e. The validation of a commercial |aboratory for
paraneters w thout PE sanples available will be based solely on
the |aboratory's qualification docunments submtted to the
Coordinator for review. The qualification docunments shall

i ncl ude: copies of the laboratory’s LQW |aboratory
certificates or licenses; and the nobst recent two rounds of PE
sanple results from other governnent and/or private agencies. |f
the paraneter is the only project-required chem cal analysis, an
on-site inspection may be waived.

(h) For the analysis of chemcal warfare agents, their
degradation products, and other scheduled conpounds in the
conplex matrices, the primary contracts shall select chenical
surety | aboratories that have already been approved by the U S.
Arny Edgewood Research, Devel opnent and Engi neering Center
(ERDEC) at Aberdeen Proving Gound, Miryland. The USACE w |l not
send PE sanples to or inspect the approved chem cal surety
| aboratori es. The USACE will contact the ERDEC for technical
assi stance and provide a |list of approved chem cal surety
| aboratories if requested.

(i) The acceptance of PE sanple results also depends on
whet her the results are returned in a tinely manner and no
procedural problens are found during a followup |aboratory
I nspection. The Coordinator will send a copy of the cover letter
or menorandum from the PE sanple suppliers evaluation reports to
the laboratory for information and/or necessary action(s) by the
| aboratory. Due to confidentiality requirements, the true val ues
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and/or two sigma confidence |imts for any batch of volatile
organi ¢ PE sanples and soil/sedinent PE sanples shall not be
rel eased to comercial |aboratories until the batch is

di scont i nued. A commercial |aboratory will be allowed to provide
revised data for failed paraneters if problens such as
calculation or transcription errors can be identified. If a

commercial |aboratory is requested by the Coordinator to check
its analytical data, the laboratory shall return revised data
within five working days to the Coordinator

After data revisions, a comercial |aboratory nust
pass, as a mninum nore than 50 percent of all PE sanples,
including project-specific and non-project-specific PE sanples,
within 40 working days from receipt of the first set of PE
sanples, or the validation process wll be term nated. The
Coordinator will notify all affected USACE TM CORs i medi ately
and suggest selection of another |aboratory by the prine
contractor for evaluation. After a commercial |aboratory passes
50 percent of all PE sanples within 40 working days, the
Coordinator wll contact the laboratory to schedule an on-site
i nspection within ten working days. Prior to an on-site
i nspection, the laboratory shall submt to the Coordinator a
concise witten statenent describing the problens, solutions, and
corrective actions taken or to be taken for the analytica
paraneters failed in its first attenpt.

C. Step 3: On-Site Laboratory | nspection

(1) Two Conmttee representatives will normally serve as
the inspectors to inspect a commercial |aboratory after Steps 1
and 2 have been satisfactorily conpleted. The inspectors shal
contact and invite the USACE TM COR(s) who initiated the
eval uation request(s) and the USACE division |aboratory(s) that
serves as the QA l|laboratory(s) for the project(s) to send
representatives to the inspection. The PE sanple suppliers may
al so be requested to send technical experts if assistance is
needed for the inspection. During an on-site |aboratory
i nspection, the inspectors shall verify that:

- the organization and personnel are qualified to perform
assi gned tasks,

adequate facilities and equi prent are avail abl e,

conpl ete docunmentation, including chain-of-custody of
sanples, is being inplenented,

- proper analytical nethodology is being used wthout
devi ati ons,
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- adequate analytical quality control (including reference
sanpl es, control charts, docunented corrective actions,
etc.) is being provided,

- acceptable data handling and docunentation techniques
are being used,

- adequate facilities and operations are installed to
ensure | aboratory health and safety, and

- proper waste disposal procedures are inplenented

(2) The on-site | aboratory inspection helps to ensure that
the laboratory is technically conpetent and that all the
necessary quality control is being applied by the laboratory in
order to deliver a quality product. The on-site inspection also
serves as a nechanism for discussing weaknesses identified
t hrough PE sanple analysis or other review of data deliverables.
Lastly, the on-site inspection allows the inspector to nonitor
whet her the |aboratory has continuously and successfully
i npl emrented the recommended and/or required corrective actions
that were nmade during previous on-site inspections by the USACE
Failure to have inplenented past action itens nmay be grounds for
termnation of the current validation process.

(3) Prior to the inspection, the inspectors shall review
all appropriate project- and | aboratory-specific docunents
i ncl udi ng:

- scope of services, specifications, work plans, and/or
chem cal data acquisition plan, if avail able,

- LQW and qualification docunents,

- prelimnary questionnaire,

- PE sanple results and evaluation reports,

- previous inspection reports, if applicable, and

- previous performance on USACE HTRW projects based on the

chem cal quality assurance reports (CQARS) for projects
that the laboratory has previously worked on.

(4 The on-site inspection generally takes eight hours and
normally consists of three parts: entrance interview, |aboratory
tour, and exit interview The entrance interview will be held
with the upper |aboratory managenent personnel (including
| aboratory director/managers, QA officer, and project personnel)
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to discuss the upcom ng USACE projects, the USACE QA program the
USACE review coments on the |aboratory's LQW the PE sanple
results, and the l|aboratory's previous performance on USACE

projects, if applicable. A copy of witten comments on the LQW
shall be presented to the l|aboratory during the entrance
interview. The inspectors will also present an overview of the

| aboratory's performance on PE sanple analysis.

(5) A tour of the comercial |aboratory will follow to
exam ne the l|aboratory facilities, instrumentation, operation
mai nt enance, docunentation, safety, waste conpliance, etc. The
audit tour is generally conducted in a manner that allows the
following of a sanple through the |aboratory, and |ooking at all
operations that a sanple is exposed to during its transfer of
custody, digestion/extraction, and analysis. This includes
sanpl e/ di gest ate/ extract storage, instrunment calibration, SOPS,
docurent ation, data review and reporting, etc. During the tour
the inspectors shall also examne the raw data of the PE sanples
and talk with the analysts who perfornmed the anal yses of any
failed PE sanples to determ ne the cause of failure and to decide
if additional PE sanples are needed for the failed paraneters.
The inspectors should adhere to the inspection guidelines and
criteria in Appendix H and use the appropriate |aboratory
i nspection checklists in Appendices | or J.

(6) At the conclusion of the |aboratory tour, the
i nspectors shall request a 30-mnute close door session to
organi ze, review, and docunent the findings. After the close
door session, an open exit interview will be held wth |aboratory
personnel in which a summary of any deficiencies and
recomrendations is discussed. The format in Figure 2-2 can be
used to docunent the neeting sunmary on defi ciencies,
recomendations, and/or any other findings, if applicable. The
aut hori zed representative of the |aboratory shall be asked to
sign the neeting summary to attest that the |aboratory
representative has reviewed the neeting summary with the
i nspectors. The | aboratory has ten working days to submt
witten responses with supporting docunentation to the
deficiencies and/or recommendations to prevent possible
val idation term nation. The responses shall address the
corrective actions that have been taken or wll be taken wth
proposed inplenentation and conpletion schedules. Al
deficiencies shall be corrected by the |aboratory prior to
perform ng USACE HTRW proj ect work. Recommendat i ons based on
good | aboratory practice for operations and managenent are for
the | aboratory's consideration

2-4. Approval Procedures. Normal ly, wthin five working days
after the inspection, the inspectors shall organize, docunent,
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U S. ARMY CORPS OF ENG NEERS
ON-SI TE LABORATORY | NSPECTI ON SUMVARY

LAB NAME/ LOCATI ON:

DATE/ Tl ME:

PURPCSE: This format docunents any deficiencies and
recomendati ons noted during the on-site l|aboratory inspection.
The | aboratory has ten working days to submt witten responses
w th supporting docunentation, including an inplenentation
schedul e for any corrective actions, to the deficiencies and
recommendati ons to prevent possible validation termnation.

MEETI NG ATTENDEES:

NAVE ORGANI ZATI OV TI TLE PHONE

(Page 1 of 3)
Figure 2-2 On-Site Laboratory Inspection Sunmary
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ON-SI TE | NSPECTI ON' SUMVARY:
DEFI CI ENCI ES :

(Page 2 of 3)
Figure 2-2 On-Site Laboratory Inspection Summary (continued)
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ON-SI TE | NSPECTI ON SUMVARY:

RECOMVENDATI ONS:

OTHER FI NDI NGS:

ACKNOW EDGVENT:

LABORATORY:

USACE | NSPECTI ON TEAM

(Page 3 of 3)

Figure 2-2 On-Site Laboratory Inspection Summary (continued)
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and verbally present the findings and the recomended validation
status for the |aboratory to the Commttee for approval and/or
concurrence. In the event that supportive docunents from a

| aboratory are needed before a final decision by the Commttee,
the inspectors shall present a second presentation within five
wor ki ng days after receipt of the requested materials from the

| aboratory. A mnimm of three nenbers of the Commttee nust be
present in the review neeting to determne the validation status
of a commrercial |aboratory. The decisions of the Conmttee can
be documented in the format shown in Figure 2-3. Normal ly, a
paranmeter- and matrix-specific full validation for 18 nonths wl|
be granted to a commercial |aboratory after the |aboratory has
satisfactorily net all USACE HTRW | aboratory validation criteria
The 18 nonths start fromthe date that the Commttee first met
after the inspection and agreed upon the |aboratory’ s validation
st at us. The guidelines for determnation of validation status
for a comercial |aboratory are as foll ows:

a. For a commrercial |aboratory that passes all PE sanples
and has no deficiencies noted during the on-site inspection, a
full validation status of 18 nonths will be granted for al
anal ytical paraneters that the |aboratory has passed the
associ ated PE sanpl es.

b. For a commrercial |aboratory that passes all PE sanples
but has deficiencies noted during the on-site inspection, a ful

validation status of 18 nonths will be granted for all analytica
paraneters that the |aboratory has passed the associated PE
sanpl es. However, validation will only be granted after the

Commttee reviews and accepts the witten responses from the
| aboratory and the |aboratory conpletes the inplenentation of
corrective actions for the deficiencies.

C. For a commercial |aboratory that does not pass all PE
sanpl es but has no other deficiencies noted during the on-site
inspection, a full validation status of 18 nonths will be granted
for all analytical paraneters that the |aboratory has passed the
associ ated PE sanpl es. Val idation may al so be granted for
anal ytical paraneters if it is determined during the on-site
i nspection that the failure was due to mnor errors, such as
errors in data calculation, transcription, etc. For any failed
paranmeters caused by nmajor errors (such as errors in analytica
procedure, spectra interpretation, etc.) or unknown/unsure
reasons, the |aboratory nmust pass additional PE sanples prior to
consideration for validation of the additional paraneters. In
this case, one set of additional PE sanples will be sent to the
commercial laboratory that failed the first set of PE sanples.
Results of the additional set of PE sanple analyses shall be
returned to the PE sanple suppliers and the Coordinator within
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U S. ARMY CORPS OF ENG NEERS

LABORATORY EVALUATI ON COW TTEE
VALI DATI ON REVI EW MEETI NG SUMVARY

LAB  NAME/ LOCATI ON:

REVI EW MEETI NG DATE TI ME:

PURPCSE: This format docunents the final commttee decisions on
the validation status of a contract |aboratory inspected by the
staffs of the Arny Corps of Engineers.

VEETI NG ATTENDEES:

ORGANI ZATI ON/ TI TLE
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12.

| NSPECTOR S RECOVMENDATI ONS TO COVM TTEE:

(Page 1 of 2)
Figure 2-3 Validation Review Meeting Summary
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VALI DATI ON REVI EW MEETI NG SUMVARY:
MAJOR FACTORS SUPPORTI NG COWM TTEE DECI Sl ONS:

FI NAL COW TTEE DEC S| ONS:

SI GNATURES OF COVM TTEE MEMBERS:

1. 2
3. 4
5. 6
7. 8.
9. 10.
11. 12,

(Page 2 of 2)
Figure 2-3 Validation Review Meeting Sumrmary (conti nued)
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five or ten working days, depending on the number of additiona
PE sanpl es required. The Conmmittee will make the final decision
on the pass/fail status of PE sanple analysis or any additiona
wor k needed to pass PE sanpl es. If a coomercial |aboratory fails
to pass the additional set of PE sanples, no validation status
will be granted for the additional paraneters.

d. For a commercial |aboratory that does not pass all PE
sanples and also has other deficiencies noted during the on-site
inspection, simlar procedures and criteria as described in
paragraph 2-4.c. wll be used to deternine the laboratory’'s
val i dation status. However, validation will only be granted
after the Commttee reviews and accepts the witten responses
fromthe |aboratory and the |aboratory conpletes the
i npl enentation of corrective actions for the deficiencies.

e. For a commercial |aboratory that has deficiencies noted
during the on-site inspection, but failed to subnit acceptable
responses or to satisfactorily conplete corrective actions within
the required tinme frame, no validation status will be granted. A
comercial |aboratory that is considered to have failed on
attenpted validation shall wait for six nonths prior to repeating
the validation process, and then the process is only initiated by
a witten request froma USACE TM COR. If a commerci al
| aboratory fails the laboratory validation process during any of
the three mmjor steps nentioned previously, another conmercial
| aboratory or a prevalidated comercial |aboratory nust be
selected by the prime contractor for evaluation. | f anot her
non-val idated |aboratory is selected, the prine contractor wll
be responsible for the expense of this additional |aboratory
val i dati on

f. A comercial |aboratory, that is exenpted from PE
sanpl e analysis due to lack of suitable PE sanples from USACE
will be granted a six nonth conditional validation. The
performance of a commrercial |aboratory granted a conditiona
val idation status will be closely nonitored by the USACE TM CORs,
the USACE division |aboratories that serve as the governnent QA
| aboratories, and the Commttee during the conditional period.
Prior to the end of the conditional validation, the Commttee
wll review the case and determne the appropriate actions
required for a full validation for an additional 12 nonths.
Normally, if no performance problens are noted during the
probation period, a full validation will be granted. The
Coordi nator shall keep all affected USACE TM CORs infornmed of any
changes of validation status of commrercial |aboratories.

. For a commercial |aboratory inspected by a
“non-comm ttee representative” inspector for UST renova
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projects, the same guidelines addressed above apply. The

i nspector(s) shall send a witten inspection report and all
appropriate docunents to the Commttee for technical review and
approval . The Committee will make the final decision on a

| aboratory validation status based on all infornmation avail able
including the inspectors’ witten inspection reports.

h. For a nobile | aboratory, the above nentioned guidelines
in paragraphs 2-4.a. through 2-4.f. apply. However, the
val idation status of a nobile |laboratory will be term nated when
the laboratory is denobilized.

2-5. | nspecti on/ Eval uati on Report.

a. If no deficiencies were noted, a |aboratory inspection
and eval uation report shall be prepared by the inspectors and
submtted to the HTRW MCX nanagenent for approval within ten
wor ki ng days after the inspection date. If deficiencies were
noted and the |aboratory provided satisfactory responses, the
report shall be submtted within five working days after receipt
of the satisfactory responses.

b. The inspection and evaluation report shall contain, but
not be limted to, the information listed in Table 2-1. Upon
approval by the HTRW MCX managenent, a cover letter and the
i nspection report including review comments on LQW PE sanple
eval uation reports, and |aboratory’s witten responses to
deficiencies shall be immediately sent to the USACE TM CORs and
the commercial |aboratory. The cover letter shall specify the
met hods, matrices, time period, and limtations for which the
validation is granted, and the corrective actions that have to be
taken by the l|aboratory if applicable. A conmmercial |aboratory
must rectify all deficiencies prior to the initiation of field
studi es and sanpl e anal yses. During the 18-nonth period, the
Commttee reserves the right to send additional PE sanples or to
conduct additional inspections as necessary. The | aboratory
val i dati on does not guarantee the award of any contracts from a
USACE TM COR or a prinme contractor. For UST renoval projects,
al t hough the inspections may not be conducted by the Conmttee
representatives, all reports generated by the inspectors shall
follow the format given in this nmanual. Al cover letters shall
originate fromthe HTRW MCX.
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1.

Table 2-1. Sample Format for |nspection Report

Gener al

a. Date of Inspection.

b. Nanme, office synbol, and phone nunber of inspector

c. Contract(s) for which the |aboratory wll be used.

d. Description of contract.

e. Ceneral information of the |aboratory (Business nane,

street address, phone, how long in business, nunber
enpl oyed, type of services offered, and other
pertinent information.)

Summary of Inspection Results

a.
b.

C.

Overall comments on the |aboratory’ s technica
capabilities in neeting the project requirenents.
The validation status and expiration date of the
| aboratory.

Maj or deficiencies or concerns to be corrected or
be aware of for USACE HTRW projects.

I ntervi ews

a.

Ent r ance

Introduction to the USACE QA program

- Overview of USACE HTRW | aboratory validation
procedur es.

- Discussion of the upcom ng USACE project(s).

- Presentation and discussion of the USACE comments
on the laboratory’s LQW

- Overview and di scussion of PE sanple results.

- Discussion of the laboratory’'s past performance on

USACE HTRW projects, if applicable.

Exit
- Discussion of deficiencies to be corrected.

- Recommendati ons based on good |aboratory practice.
- Action itens for the laboratory's response.
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Tabl e 2-1. Sanple Format for Inspection Report (continued)

4. CGeneral On-Site QA Eval uation

a.

-0 «a —

Adequacy of organizational structure to maintain its
stated capabilities in operation and managenent.
Adequacy and naintenance of facilities and equi pnent.
Quality, age, availability, scheduled maintenance,
and performance of instrunentation.
Staff qualifications, experience, and training
progr ans.
é\(/)gi lability, appropriateness, and utilization of

S .
Reagents, standards, and sanple storage facility.
Bench sheets and anal ytical |ogbooks naintenance
and review
Dat a package and data managenent.
Avai l ability and use of control charts.
Wast e di sposal conpliance.

5. Concl usi ons

Po0T @

—h

Deficiencies that mnmust be corrected by the |aboratory
prior to approval for validation.

Recommendations for |aboratory's consideration.

O her findings of interesting or inportant nature.
Concerns from the |aboratory on USACE HTRW proj ects.
Laboratory's responses to deficiencies and
recomrendations, if avail able.

Action itens for the |aboratory’ s response.
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Section I1I. Reval i dation, Term nation, and Appeal

2- 6. Reval i dati on.

a. A comercial |aboratory whose 18-nmonth validation
status has expired will be considered for revalidation upon
receipt of a witten request froma TM COR based on the
analytical requirenents in the upcom ng contract(s). The
Committee will determne which of the three steps are required
for the revalidation process based on the |aboratory’s previous
per f or mance. Normal ly, Steps 1 (review of qualifications) and 2
(analysis of PE sanples) are always required. Step 3 (inspection
of laboratory) could be waived if the following criteria are net.

(1) The laboratory’s perfornmance on PE sanples has been
sati sfactory,

(2) the laboratory has had no performance problens wth
previ ous USACE HTRW proj ects,

(3) the laboratory has not noved to a new |ocation or had
major facility changes at the current |ocation since the |ast
USACE HTRW i nspection, and

(4) the laboratory has been inspected by the Conmttee
during a validation/revalidation process within the last three
years.

b. During the 18-nonth validation period, a conmmercial
| aboratory shall inform the Coordinator inmediately of any nmajor
changes in its personnel, equipnent, or facilities that could
i mpact the |aboratory’s performance on any USACE projects.
Dependi ng on the scope of changes, a revalidation nay be
required. The Conmittee will determne which of the three steps
woul d be needed for the revalidation. The validation status of a
comrercial |aboratory that fails to inform the Coordinator of any
maj or changes may be suspended.

c. A revalidation may also be required when a fully
val idated | aboratory obtains another contract(s) within its
18-nont h validati on period. Based on the contract requirenents,
the laboratory’s validation status, and its previous perfornance
on USACE projects, the Committee will determ ne which of the
three steps are required for a revalidation. Odinarily, if
different analytes or nmatrices are involved in another
contract(s), analysis of additional PE sanples is required. If
its previous performance has been satisfactory and/or additional
PE sanple results are acceptable, no further actions are
required.
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d. A revalidation is also required for |aboratories
wor king on ongoing projects that will extend nore than six nonths
beyond the validation expiration date of the |aboratory. The
Coordinator will alert the affected USACE TM CORs of the pending
expiration three nonths prior to expiration date. A revalidation
process should not interfere with the ongoing project unless
performance problens are noted during the revalidation process.

2-7. Ter mi nati on.

a. As a neans of neasuring a conmercial |aboratory’s
performance after validation, the Conmttee may send additional
PE sanples on a quarterly or as-needed basis. Thi s depends on
the | aboratory’ s past performance on PE sanple and/or field
sanpl e anal yses and on whether the l|aboratory is currently
wor ki ng on an ongoi ng USACE HTRW proj ect . The quarterly PE
sanpl es could be either single blind or double blind sent by the
Conmittee directly or through a prine contractor. As a m ni mum
the results are evaluated for conpound identification,
quantitation, and sanple contam nation. Results from the
anal ysis of the PE sanples will be used by the Committee to
verify the laboratory’'s continuing ability to produce acceptable
analytical data. A commercial |aboratory’s results on these
quarterly PE sanples will determine its performance as foll ows:

(1) Acceptable, No Response Required:

Data meets nost or all of evaluation criteria as
previ ously descri bed. No response is required.

(2) Acceptable, Response Explaining Deficiencies Required:

Deficiencies exist in the |aboratory's performance.
Wthin five working days of receipt of notification
from the Coordinator, the |aboratory shall send
witten response to describe the deficiencies and the
action(s) taken to correct the deficiencies to the
Coor di nat or.

(3) Unacceptable Performance., Response Expl aining
Deficiencies Required:

Deficiencies exist in the l|laboratory's perfornmance to
the extent that the Commttee has determ ned that the
conmercial laboratory has lost its capability to meet
the USACE project requirenents. Wthin five days of
receipt of notification from the Coordinator, the
| aboratory shall describe the deficiencies and the
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action(s) taken to correct the deficiencies in a
letter to the Coordinator.

b. Renedi al PE sanples may be sent for the failed

par anet ers. It is the sole decision of the Commttee to approve
or disapprove the quarterly PE sanple results and to send
remedi al PE sanpl es. If a comercial |aboratory fails to pass

quarterly PE sanples, the |aboratory may expect, but the
Committee is not limted to the follow ng actions: suspensi on of
the | aboratory validation status, an additional on-site

| aboratory inspection, data package audit, a renedial PE sanple,
and/ or contract sanctions.

c. During the 18-nonth validation period, the perfornmance
of the |aboratory will be nonitored by the USACE TM CORs, the
USACE division |laboratories, and the Committee through review of
appropriate CQARs prepared by the USACE division |aboratories
that serve as the project QA | aboratories. If a commerci al
| aboratory has performance problens with field sanple analysis or
data reporting, the USACE TM CORs and the USACE D vision
Laboratories should contact the Coordinator imediately to work
out necessary corrective and renedial actions. Figure 2-4 can be
used to report performance problenms with conmercial | aboratories.
Dependi ng on the scope of problens, a conmercial |aboratory’s
val idation status nmay be suspended such that the |aboratory wll
not be allowed to analyze any nore project sanples until the
corrective actions are accepted by the Commttee and the problens
are corrected.

d. Wile a commercial |aboratory is in the process of
perform ng corrective actions, another validated |aboratory shal
be used until the problens are sol ved. Should a conmerci al
| aboratory fail to solve the problens satisfactorily in a tinely
manner, the validation status of the |aboratory nmay be revoked
for default. The validation status of any |aboratory suspended
or debarred by other governnment regulatory agencies nmay also be
termnated by the Commttee.

2- 8. Appeal . The Coordinator shall advise a conmercia

| aboratory of its right to appeal adverse validation decisions

i ncl udi ng suspension or termnation of validation status. If a
commercial |aboratory decides to appeal, it should submt a
witten appeal to the Coordinator within 20 working days from
recei pt of the |aboratory validation report. The Commttee w |
review its decision and send a witten response to the |aboratory
wi thin 20 working days. Al review decisions by the Commttee
are final.
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DATE: / i

SUBJECT: PERFORMANCE PROBLEMS WTH COMVERCI AL LABORATORY
Proj ect Name:
Locati on: State:
Contract No: TYPE: PCL TANK REMOVAL:  HTRW
Program SF:.___ FUDS: __ IRP.__ AF(ACO):__ OTHER
Phase: PA/SI:  RI/FS RD: RA: RFA: RFI : CMVS:
USACE Technical Manager:
Phone: Addr ess:
Government QA Lab: PCC.
Phone: Addr ess:
A-E/ Contractor: State:
Lab Nane:
Addr ess:
Phone:
PQC.

PROBLENMS ENCOUNTERED:

(Page 1 of 2)

Figure 2-4 Laboratory Performance Problem Report
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PERFORVANCE PROBLEMS W TH COMMVERCI AL LABORATCRY:
CORRECTI VE ACTI ONS TAKEN:

TECHNI CAL ASS| STANCE NEEDED FROM THE HTRW MCX:

(Page 2 of 2)
Figure 2-4 Laboratory Performance Problem Report (continued)
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Section 111. I nformati on Managenent

2-9. Record Files:

a. Centralized validation records for comercia
| aboratories are kept at the HTRW MCX. The record files include

(1) Oiginal |aboratory evaluation requests (Figure 2-1),

(2) laboratory qualification docunents including LQW and
prelimnary questionnaire,

(3) PE sanple evaluation reports,

(4) | aboratory's responses to PE sanple reports,
(5) i nspection report and cover |letters,
(6) | aboratory inspection checklist,

(7) on-site laboratory inspection summary (Figure 2-2),

(8) laboratory's responses to inspection report,

(99 the Commttee's validation review neeting summary
(Figure 2-3),

(10) | aboratory performance problem reports (Figure 2-4),
and

(11) m scell aneous docunents (e.g., raw data,
chromat ograns, correspondences, etc.) that the
i nspectors deens inportant for the current and/or
future |aboratory validation

b. Wwen there is a potential of litigation against the
USACE on a particular l|aboratory validation; all docunents
pertaining to the particular |aboratory validation shall be
retained in the file until a final settlenent or a revalidation
request is received.

2- 10. Dat abase. A laboratory validation database is nmaintained
at the MCX for program managenent. An exanple of a |aboratory
record in the database is shown in Appendi x K Updated lists of
val idated commercial |aboratories in al phabetical order by

| aboratory name and state will be distributed to each

Engi neering, Construction, and Contracting office within the
USACE on a nonthly basis. Custom zed reports are also available
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if requested by USACE TM CORs. These reports are for governnent
use only and will not be distributed to private sector.
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CHAPTER 3
PROCEDURES FOR USACE DI VI SI ON LABORATORI ES
3-1. USACE Division Laboratories. M nor nodifications to the
val idation procedures as described in Chapters 1 and 2 wll be

made for validation/revalidation of USACE division |aboratories
to ensure that all USACE division |aboratories are able to

provi de anal ytical data of the highest accuracy and precision for
val i dated paraneters. The nodifications include:

a. The Committee shall invite the HQUSACE to send a
representative(s) to participate in the inspection of each USACE
di vision |aboratory and shall keep the HQUSACE infornmed of the
current validation status of each USACE division |aboratory on a
regul ar basis. A copy of the inspection report for each USACE
division laboratory shall be sent to the HQUSACE. The HTRW MCX
w Il recommend the corrective actions for each USACE division
| aboratory. The HQUSACE wi Il coordinate with the HTRW MCX to
ensure that corrective actions for each USACE division |aboratory
are planned and inplenented appropriately.

b. Al USACE division |aboratories will be revalidated
every 18-nonths. The revalidation shall always include a two—day
on-site inspection. During the 18-nonth period, at |east one
addi ti onal announced and/or unannounced site visit wll be
performed by the Conmttee whenever needed.

c. During the 18-nonth validation period, additional PE
sanpl es shall be provided to USACE division |aboratories on a
periodic basis to nonitor the |aboratory’s continuing ability to
provi de superior analytical performance. Results from these PE
sanples would be used primarily for the division |laboratories to
check and inprove their nethod specific perfornmance.

d. Al division |aboratories' technical SOPS that would
affect data quality shall be received, reviewed, and approved by
the Conmttee prior to inplenentation.

e. Appendix L, Supplenmental Questionnaire for USACE
Di vision Laboratories, shall be included as an appendix to the
prelimnary questionnaire and sent to USACE division |aboratories
for conpletion.

f. Upon request by USACE division |aboratories, the

Commttee will provide technical support to assist USACE division
| aboratories to obtain a full validation on a continual basis.
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g Al expenses for validation of USACE division
| aboratories will be covered by USACE HTRW program nanagenent
funds.

3-2. Contract QA Laboratories: Designated conmercia

| aboratories with contracts to provide technical support to the
QA function of USACE division |laboratories shall also be

eval uated under higher standards and nore stringent criteria.
However, Appendix L is not needed for commercial |aboratories.

3-2



EM 200-1-1
1 Jul 94

APPENDI X A

REFERENCE



EM 200-1-1
1 Jul 94

DEPARTMENT OF THE ARW

U S Arny Corps of Engineers
WASHI NGTON.  D. C.  20314- 1000

REPLY TO
ATTENTION OF;

CEMP-RT (200-1a) 14 SEP 1993

MEMORANDUM FOR SEE DI STRI BUTI ON

Subj ect: Hazardous, Toxic & Radioactive Waste (HTRW - Policy
Gui dance on Validation of Commercial Analytical Chemstry
Laboratories

1. Reference ER 1110-1-263, Chenical Data S?ality Managenent for
Hazardous Waste Remedial Activities, 1 Cct 9

2. The referenced ER requires that all comercial analytica
chem stry l|aboratories which analyze sanples in support of all
HTRW proj ects be validated by CEMRD-ED-EC for project specific
parameters prior to the analysis of those sanples. This nenp
suppl enents the reference by providing policy guidance on:

3 ad The use of lists of validated |aboratories (paragraph
;o an

b. Alternative validation procedures for |aboratories
supporting underground storage tank (UST) projects (paragraph 4).

3. Alist of validated |aboratories, which now includes about
160 laboratories, is distributed nonthly by the HTRW MCX ( CENMRD-
ED-EC) to all Divisions and Districts. ~The follow ng
information, regarding |aboratory validations and the use of
these lists, must be provided to potential contractors in CBD
announcenents or subsequent solicitation packages:

Laboratories nust be validated for project specific
paraneters prior to analyzing any sanples under contract as part
of USACE HTRW Program execution. = Laboratories must be ,
reval idated every eighteen nmonths if they are actively supporting
USACE projects

b. Initial laboratory validations require eight to twelve
weeks, depending on the responsiveness of the |aboratory.
Reval idation usually requires less tine.

. ~The list of currently validated |aboratories and/or
information (encl 2) on the validation process can be obtained
fromthe contracting office of the procuring district.

d. Potential contractors may use |aboratories on the |ist

or propose to use |aboratories not on the list. Proposed
| aboratories not on the [ist will be validated.
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CEMP-RT (200-1 a) , _ _ _
SUBJECT: =~ Hazardous, Toxic & Radioactive Waste (HTRW - Policy
|_wadance on Validation of Conmercial Analytical Chemistry
aboratories

A "Request for Evaluation of Commercial Laboratory” form (encl 1)
must be subnmitted to the HTRW MCX (CEMRD-ED-EC) by a contractin
Oficer Representative for all projects/contracts, regardless o
whet her the l|aboratory is on the Iist. The form nust be
submtted as soon as a contract has been awarded to the prine
%ggéractor and nmay be faxed to Ms. Paulette Lew s at 402221-

4. For projects consisting of the renoval of Underground storage
tanks (UST) Wich have contained only petroleum oils, or
|ubricants, there are two alternatives to the validation process
described in ER 1110-1-263. The following alternatives apply
only to predesign sanpling of UST or?amc phase contents and soil
sanpling during renoval . ~They do not apply to investigations
required by groundwater contamnation or extensive soil

cont am nat i on.

~a. State certified |aboratories may be used w thout USACE
validation, if the state considers jts certification to be
applicable to UST renoval. Wen this alternative is selected, a
document in the project file nust identify the individual
responsi bl e for coordination with the state.

~b. The HTRWMCX will follow an abbreviated |aboratory
validation process if requested on the “Request for Evaluation of
Commercial Laboratory” form (encl 1) and the analyses identified

are applicable to UST removal. The laboratory’s Standard
operating procedure for the required analyses nust be subnmtted
to the MCX for review. Based on the SOPs and ot her

available information, the HTRWMX will determne the remainder
of the validation process. The HTRW MCX may del egate certain
validation responsibilities to Division Chemstry Laboratories by
mutual consent. Note that the SOPs are not copies of printed
standard nethods, but rather step-by-step procedures which are
followed by the laboratories for sanple analysis, qua||t¥ _
control, and data reportlng. Laboratories validated by this
abbrevi ated procedure may be used only for the UST projects
defined above.

5. The CEMP-RT PCC is Dr. Bruce Heitke, 272-8882.

2 Encls

Chiefl, Environmental Restoration
~Division _
Directorate of Mlitary prograns
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CEMP-RT (200-1a)
SUBJECT: Hazar dous,

Gui dance on Validation of Commercial

Laboratories

COWANDER:
HUNTSVI LLE DI VI SION, ATTN:
HUNTSVI LLE DI VI SION, ATTN:
HUNTSVI LLE DI'VI'SION, ATTN.
HUNTSVI LLE DI VI SION, ATTN:
LOAER M SSI SSI PP
LOAER M SSI SSI PP
LOAER M SSI SSI PP

Toxi ¢ & Radioactive Waste
Anal yti cal
CEHND- CT
CEHND- ED- CS
CEHND- TD
CEHND- TD-TO
VALLEY DIVISION, ATTN.  CELW-ED- W
VALLEY DIVISION, ATTN. CELM/-CO-C
VALLEY DIVISION, ATTN.  CELMW-CT

M SSOURI RIVER DIVISION, ATTN.  CEMRD- ED

M SSOURI RIVER DIVISION, ATTN. CEMRD-ED-L
M SSOURI RIVER DIVISION, ATTN.  CEMRD- CT
NEW ENGLAND DI VI SION, ATTN.  CENED- CT

NEW ENGLAND DI VI SION, ATTN.  CENED- ED

NEW ENGLAND DI VISION, ATTN.  CENED ED- GL
NEW ENGLAND DI VI SION, ATTN.  CENED- PD- L
NORTH ATLANTIC DIVISION, ATTN.  CENAD- CT
NORTH ATLANTIC DIVISION, ATTN. CENAD-EN-TS
NORTH ATLANTIC DIVISION, ATTN.  CENAD- CO-CE
NORTH ATLANTIC DIVISION, ATTN.  CENAD- PP- PM
NORTH CENTRAL DI VI SION, ATTN.  CENCD-CT
NORTH CENTRAL DI VISION, ATTN.  CENCD- ED
NORTH CENTRAL DI VISION, ATTN.  CENCD-CO-C
NORTH CENTRAL DI VISION, ATTL: CENCD TE-ED-W
NORTH PACIFIC DIVISION, ATTN.  CENPD-CT
NORTH PACIFIC DIVISION, ATTN.  CENPD- PE- GT
NORTH PACIFIC DIVISION, ATTN.  CENPD- PE- GT- L
NORTH PACIFIC DIVISION, ATTN.  CENPD- PM MP
CH O RIVER DIVISION, ATTN. CEORD- CT

OH O RIVER DIVISION, ATTN. CEORD-ED

CH O RIVER DIVISION, ATTN.  CEORD- PE-GL

CH O RIVER DIVISION, ATTN. CEORD-DL- MBS

PACI FI C OCEAN DIVISION, ATTN.  CEPOD-CT

PACI FI C OCEAN DI VISION, ATTN.  CEPOD- ED- ME
SOUTH ATLANTIC DIVISION, ATTN.  CESAD- CT
SOUTH ATLANTIC DI VISION, ATTN. CESAD EN
SOUTH ATLANTIC DIVISION, ATTN.  CESAD EN- FL
SOUTH ATLANTIC DIVISION, ATTN.  CESAD PMH
SOUTH PACIFIC DIVISION, ATTN.  CESPD- CT
SOUTH PACIFIC DIVISION, ATTN.  CESPD-ED
SOUTH PACIFIC DIVISION, ATTN.  CESPD-ED GL
SOUTH PACIFIC DIVISION, ATTN.  CESPD- CO- CM
SQUTHWAESTERN DI VISION, ATIN: CESWD-CT
SQUTHWESTERN DIVISION, ATTN:  CESWD- ED
SQUTHVWESTERN DI VISION, ATTN:  CESWD-ED-GL
SQUTHVWESTERN DI VI SION, ATIN:  CESWD- PP-M
SQUTHVWESTERN DIVISION, ATIN:  CESWD- PP- MM

3
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CEMP-RT (200-1a) _ . _ _
SUBJECT:  Hazardous, Toxic & Radioactive Waste (HTRW - Policy
Qui dance on Validation of Commercial Analytical Chemstry
Laboratories

CE:

CENPA- CT
CENPA- EN- G- M
CESWA- CT
CESWA- ED
CENAB- CT
CENAB- EN- HT
CENCB- CT
CENCB- PE- HQ
CESAC- CT
CESAC- EN- DF
CENCC- ED
CENCE- CT
CENCE- ED- D
CESWF- CT
CESWF- ED
CESWG CT
CESWG- ED- DC
CEORH- CT
CECRH- ED- AE
CESAJ-CT
CESAJ- EN
CESAJ- CO- CQ
CEMRK- CT
CEMRK- ED
CESW.- CT
CESW.- ED- CH
CESPL- CT
CESPL- ED- GG
CECRL-CT
CECRL- ED- G
CEORL-CD-FB
CELMM CT
CELMV+ ED- HW
CENAN- CL- ME- E
CESAM: CT
CESAM EN
CESAM PD- ES
CEORN- CT
CECORN- ED
CELXN- CD
CELMN- CD- QW
CELMN- CT
CELWN- ED- EE
CENAN- CT
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CEMP-RT (200-1a)
SUBJECT:  Hazardous, Toxic & Radiopactive Waste (HTRW - Policy
Qui dance on Validation of Conmercial Analytical Chemstry

Laboratories

CENAN- EN
CENAO- CT
CENAG EN- NP
CEMRO- CT
CEMRO- ED- EG
CENAP- CT
CENAP- EN- C
CECRP- CT
CEORP- ED
CENPP- CT
CENPP- ED- DC
CENCR- CT
CENCR- ED- DG
CESPK- CT
CESPK- ED- M
CESPK- ED- G
CELMS- CT
CELMS- ED- HQ
CENCS- CT
CENCS- EN
CESPN- CT
CESPN- EN
CESAS- CT
CESAS- EN
CENPS- CT
CENPS- ED
CENPS- EN- GT- HW
CESWT- CT
CESWI- ED
CESWT- OW AR
CELMK- CD
CELMK- CT
CELMX- ED- DR
CEl MK- CD- QM
CELMK- 0D M
CEVES- EE- A
CENPW CT
CENPW EN- EE
CESAW CT
CESAW EN
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APPENDI X B

| NTRODUCTI ON
TO
THE U S. ARW CORPS OF ENG NEERS
VALI DATI ON PROGRAM
FOR
COMMVERCI AL ANALYTI CAL CHEM STRY LABORATCRI ES
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(SAMPLE LETTER)

Dear Laboratory Director:

Thank you for your interest in the U S. Arny Corps of
Engi neers (USACE) Hazardous, Toxic, and Radi oactive Waste (HTRW

| aboratory validation program | hope that the information
enclosed will be helpful to you and answer any questions you nay
have.

If you have any further questions regarding this information
or the USACE HTRW | aboratory validation program in general,
pl ease contact the USACE Laboratory Validation Coordinator at
(402) 221-7494.

Sincerely,

Chief, Environnental, HITRW D vi sion
HTRW and Engi neering Directorate

Encl osure

B-2
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I NTRODUCTION TO THE U. S. ARWY CORPS OF ENG NEERS
VALI DATI ON PROGRAM FOR COWMERCI AL ANALYTI CAL
CHEM STRY LABORATCRI ES

VHO NEEDS VALI DATI ON?

According to USACE Engi neer Regulation 1110-1-263, CHEM CAL
DATA QUALI TY MANAGEMENT FOR HAZARDOUS WASTE REMEDI AL ACTI VI Tl ES:

Laboratory validation shall apply to all comercial

| aboratories directly or indirectly providing chem cal
anal ysis support to USACE HTRW investigative and renedi al
activities.

Al commercial |aboratories that support USACE HTRW response
activities nust obtain a USACE | aboratory validation prior to
field studies or sanple analyses and nust nmintain the validated
status throughout the contract/project/task order(s) (hereafter
referred to as the contract or project) for the HTRW response
activities.

HOW TO APPLY FOR A VALI DATI ON

After a prime architect-engineering firm or a construction
contractor (hereafter referred to as the prine contractor) is
awarded wth a contract to support USACE HTRW renedi al
activities, the prinme contractor wll select a subcontract
commercial |aboratory for this contract and notify the USACE
Techni cal Manager or Contracting Oficer Representative (TM COR
of its selection. The USACE TM COR will then submt a witten
request for evaluation of the subcontract commercial |aboratory
to the USACE Laboratory Validation Commttee (hereafter referred
to as the Commttee) to initiate the |laboratory validation
process. After receipt of the request, the Conmttee wll
contact the laboratory shortly. A commercial |aboratory, itself,
does not apply for a USACE HTRW | aboratory validation. The
Commttee will only respond to a validation request from a USACE
TM COR.

WHAT | S THE VALI DATI ON PROCESS?

The laboratory validation process consists of three major
sequential steps: (1) the Conmttee reviews the |aboratory’s
qualification docunents, (2) the |laboratory analyzes a set of
performance evaluation (PE) sanples, and (3) the Commttee
conducts an on-site |aboratory inspection. The Conmittee is
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responsi ble for execution and nanagenent of the |aboratory
val i dation program

VHAT KIND OF QUALI FI CATI ON DOCUNVENTS?

Typical qualification docunents nmay be in the form of an

of f-the-shelf laboratory quality managenent manual (LQVWM or in
sonme other format which includes a |aboratory floor plan,

organi zation chart, instrunmentation list, staff resunes,
certificates, in-house standard operating procedures, etc. The
docunents should provide proper information for the Conmittee to
assess the laboratory’s technical capabilities. Upon request, a
| aboratory should pronptly submt its qualification statements to

the Commttee for review If it appears that the |aboratory has
the adequate capabilities to meet project requirenents, the
Conmittee will initiate the next step, PE sanple analysis.

VHAT KIND OF PE SAMPLES?

The Conmittee will provide the |aboratory with project-
specific PE sanples for performance eval uation. The PE sanpl es
may be in water and/or soil/sedinment matrices. Arrangenents wll
be nade with the laboratory for analysis and reporting of these
sanpl es. The results are considered passing if the results of a
particular nmethod are within statistically established acceptance
limts as determned by the USACE and no procedural problens are
found during a followup |aboratory inspection. A |l aboratory nay
vol unteer for additional non-project-specific PE sanples at its

own cost. A laboratory nust pass nore than 50 percent of all PE
sanples within 40 working days from receipt of the PE sanples or
the validation process will be term nated.

VWHAT ARE | NSPECTI ON PROCEDURES?

Two Committee representatives wll inspect the |aboratory
only after Steps 1 and 2 have been satisfactorily conpleted. The
on-site inspection which generally takes eight hours includes:
(1) an entrance interview with the |aboratory managenent to
di scuss USACE QA program review comments on |aboratory
gualification submttals including LQW PE sanple results,
upcom ng projects, etc., (2) a followup |aboratory tour to
exam ne |aboratory facility, instrunmentation, operation,
mai nt enance, docunentation, etc., and (3) an exit interview to
summari ze any deficiencies found and corrective actions required.
A laboratory nust rectify any deficiencies noted during the
inspection prior to an approval for a full validation status.
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After inspection, the Conmttee will neet to review and determ ne
the validation status of a |aboratory.

VWHAT ARE VALI DATI ON CRI TERI A?

The USACE basically follows Federal and/or State |aws,
regul ati ons, and guidelines and good |aboratory practices to
eval uate | aboratory performance. The validation status of a
| aboratory depends on whether the laboratory’s PE sanple results
are within USACE established acceptance criteria and no
procedural problens are found during a followup |aboratory
i nspecti on. The | aboratory’s PE sanple results will be conpared
in the foll ow ng manner: (1) with the prepared concentrations of
PE sanples that are used as the absolute recovery conparators,
and (2) with the statistical nmean and standard devi ations
reported by a group of peer laboratories. The acceptable limts
for analyte quantitation will be established statistically at 95
percent confidence based on referee |aboratories’ and/or peer
group results.

HOW MUCH TI ME DOES VALI DATI ON TAKE?

The entire process of |aboratory validation generally takes
up to 12 weeks depending on a |aboratory’s performance and
r esponsi veness. The prime contractors should plan the project
schedule to allow adequate tine for |aboratory validation
process.

WILL A CERTIFI CATE BE | SSUED?

USACE will not issue a certificate for validated
| aborat ori es. However, a letter and a copy of inspection report
will be sent to each validated |aboratory. The letter will

specify the nethods and matrices, the project(s), and the tine
period (usually 18 nonths) for which the validation is granted.

IS THE VALI DATI ON UNI VERSAL?

The validation is a paraneter, nmethod, and matrix-specific
approval and only applies for USACE HTRW program However, for
each new contract awarded during the 18-nonth validation period,
a project-specific evaluation is still required. The Committee
wi Il check the laboratory’s validation status and previous
performance to determne if any additional actions are needed.
If different paraneters, methods, and/or nmatrices are involved,
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only those PE sanples will be sent. If work done for the USACE
by the | aboratory has been satisfactory, no further actions wll
be necessary.

HOW ABOUT SUBCONTRACTI NG?

A validated |aboratory nmay not subcontract any USACE sanpl es
to a second | aboratory w thout the know edge and approval of the
USACE TM COR and the concurrence of the Committee. The second
| aboratory nust also be validated for nmethods, paraneters, and
matrices corresponding to the subcontract. Subcontract of PE
sanple analysis is totally prohibited.

VHAT ARE THE FEES REQUI RED FOR VALI DATI ON?

There are no direct fees for the |aboratory besides the cost
for additional PE sanples required for failed paraneters or
non- proj ect -specific paraneters. The current cost for any
additional or any non-project-specific PE sanples ranges from
$100 to $300 per nethod, per matrix, and per shipnent. The cost
shall be reviewed annually and adjusted as necessary w thout
notice to reflect currency value fluctuations or changes in
program adm ni stration costs. The USACE will not pay the costs
for analysis of PE sanples and preparation of any qualification
docunent s.

WHERE TO GET MORE | NFORVATI ON

The Laboratory Validation Commttee at the USACE HTRW
Mandat ory Center of Expertise (MCX) of the USACE is responsible
for all aspects of the USACE HTRW | aboratory validation program
The Committee neets as needed to propose policy on USACE HTRW
| aboratory validation program and to make ultinmate decisions on
| aboratory-specific validation status. Any questions concerning
the validation program can be directed to the Laboratory
Val i dati on Coordi nator.

US. Arny Corps of Engineers

HTRW Mandat ory Center of Expertise

ATTN: CEVMRD- ED- EC (Laboratory Validation Coordinator)
12565 West Center Road

Oraha, NE 68144-3869

Voi ce: (402) 221-7494
FAX : (402) 221-7403

B- 6
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APPENDI X C

| NFORMATI ON
FOR
COMVERCI AL ANALYTI CAL CHEM STRY LABORATORI ES
UNDERGO NG VALI DATI ON
BY
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(SAMPLE LETTER)

Dear Laboratory Director:

Your | aboratory has been submitted as a candidate for
validation/revalidation in support of the US. Arny Corps of
Engi neers (USACE) hazardous, toxic, and radioactive waste (HTRW
response activities. Prior to the field studies or sanple
anal yses, your |aboratory nust be validated by the USACE
Encl osed for your information and action are:

(1) I nformati on about the USACE Project(s) that leads to
this validation/revalidation process,

(2) Information for Commercial Analytical Chem stry
Laboratories Undergoing Validation by the USACE,

(3) Quidelines for Analyzing and Reporting Performance
Eval uati on Sanpl es (Appendix D), and

(4) Prelimnary Questionnaire (Appendix E).

If you decide to obtain a USACE HTRW | aboratory validati on,
pl ease be sure that:

(1) Al instructions, including all time deadlines, are read
and followed carefully.

(2) The prelimnary questionnaire is conpleted and returned
with original verification signature(s) within ten
wor ki ng days from receiving date.

I hope that the information provided in this packet wll be
hel pful to you and answer any questions you may have. If you
have any questions regarding this information or the USACE HTRW
| aboratory validation program in general, please contact the
Laboratory Validation Coordinator at (402) 221-7494.

Si ncerely,

Chief, Environnental, HIRW D vision
HTRW and Engi neering D rectorate

4 Encl osures
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TO Laboratory Director/Manager
FROM USACE HTRW MCX
DATE: 01/21/92
SUBJECT: USACE HTRW Projects and Laboratory Validation

Listed below is sone basic informati on about the USACE HTRW

project(s) that your |aboratory wll provide analytical

chem stry services. For the details, please contact the primary
contractor and/or refer to the approved final Wrk Plan.
Laboratory Name: ABC Anal ytical Laboratory State: M
1. Project Name: El mmod County Landfill State: NJ

Contract No: DACWOL-91-C 2345
Sanmpling Date: 09/01/91 (approxi mate)

AE/ Contractor: DEF, Inc. State: PA

USACE ™ John Dow
Phone No: (222) 333-4444

HTRW Anal yses: VOA, BNA, PCB, PEST, TAL METALS, TRPH, CN.

2. Project Name: Any AFB; Fire Fighting Training 2A State: AZ
Contract No: DACAQOL-91-B-1234
Sanmpling Date: 04/15/92 (approxi mate)
AE/ Contractor: Any Environnental Services, Inc. State: CA

USACE TM Paula Smth
Phone No: (333) 444-5555

HTRW Anal yses: RCRA METALS, TRPH, AVO, TPH (Mdd. 8015)

Remarks: The HTRW anal yses may involve sanples of various
matri ces.

Figure CG1 Sanple Laboratory Evaluation Request
C3
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| NFORMATI ON  FOR COMMVERCI AL ANALYTI CAL CHEM STRY LABORATCRI ES
UNDERGO NG VALI DATION BY THE U.S. ARWY CORPS OF ENG NEERS

Please retain this information and a copy of your conpleted
prelimnary questionnaire in your file for future reference.

VWHO NEEDS VALI DATI ON?

According to USACE Engi neer Regulation 1110-1-263, CHEM CAL
DATA QUALI TY MANAGEMENT FOR HAZARDOUS WASTE REMEDI AL ACTI VI Tl ES:

Laboratory validation shall apply to all commerci al

| aboratories directly or indirectly providing chem cal
anal yses to support USACE HTRW i nvestigative and renedial
activities.

All commercial |aboratories that support USACE HTRW response
activities nmust obtain a USACE |aboratory validation prior to
field studies or sanple analyses and nmust maintain the validated
status throughout the contract/project/task order(s) (hereafter
referred to as the contract or project) for the HTRW response
activities.

WHAT 1S THE VALI DATI ON PROCESS?

The | aboratory validation process consists of three ngjor
sequential steps: (1) review of the laboratory’'s qualification
docunents, (2) analysis of performance evaluation (PE) sanples,
and (3) on-site inspection of |aboratory's facility,

i nstrunmentation, operation, and nanagenent.

(1) Step 1. Upon request, a commercial |aboratory should
submt its qualification docunents within five working days to
the USACE Laboratory Validation Commttee (hereafter referred to
as the Commttee) for review This submttal may be in the form
of an off-the-shelf quality assurance manual or in sone other
format that provides proper |aboratory-specific information for
the Conmttee to assess the l|aborator's technical capabilities.

The information includes, but is not limted to, |aboratory floor
pl an, organi zation chart, list of major instrunmentation, copy of
staff resumes, laboratory certificates, standard operating

procedures for nonstandard/ nodified standard chem cal testing,
qual ity assurance/quality control (QAV QC policy and practice,
etc. If it appears that a |aboratory has the adequate
capabilities to nmeet project requirenents, the Commttee wll
initiate Step 2.
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(2) Step 2. The Committee will provide a laboratory with
project-specific PE sanples for performance evaluation. A
| aboratory may volunteer for additional non-project-specific PE
sanples at its own cost. Arrangenents will be nade with the
| aboratory for the analysis and reporting of these sanples.
Enclosure 3 is a general guidance for PE sanple analysis and
reporting. Sanpl e-specific instructions will be sent along with
the PE sanples and should be foll owed wherever applicable.
Failure to analyze these sanples correctly or within the required
time frame may result in termnation of the validation. The
results are considered passing if the results of a particular
method are within statistically established acceptance limts as
determ ned by the USACE and no procedural problens are found
during the Step 3 followup |aboratory inspection. Nor mal | vy,
only one set of PE sanples will be sent to each |aboratory. A
| aboratory nust pass nore than 50 percent of all PE sanples
within 40 working days from receipt of the PE sanples or the
val i dation process wll be term nated. Prior to an on-site
i nspection, a laboratory shall submt to the Cormittee a concise
witten statenment describing the problens, solutions, and
corrective actions taken or to be taken for the analytica
paraneters failed in the first attenpt.

(3) Step 3. Two Conmttee representatives will inspect a
| aboratory only after Steps 1 and 2 have been successfully
conpl et ed. The on-site inspection which generally takes eight
hours invol ves:

(a) An entrance interview wth the upper |aboratory
managenent staff (including |aboratory director
managers, QA officer, and project personnel) to discuss
upcom ng USACE project(s), the USACE QA program the
USACE review comments on the |aboratory’s qualification
docunents, the PE sanple results, and the |aboratory’s
previ ous performance on USACE projects, if applicable.

(b) A laboratory tour to determ ne the adequacy of
| aboratory organi zation, personnel, facility, and
equi pnrent and the inplenentation of adequate analytica
guality and docunent control, including use of proper
anal yti cal nethodol ogy, control charts, data and sanple
handl i ng, documented corrective action neasures,
chai n- of - cust ody, etc.

(¢) An exit interview to discuss any deficiencies noted
during the inspection and recommended corrective
actions wth the |aboratory nanagenent staff. The
corrective actions may include the analysis of a second
set of PE sanples for failed paraneters.
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During the exit interview, a laboratory will be requested to
submt witten responses with supporting docunentation to the
deficiencies wwthin ten working days from the inspection date.
The Commttee will evaluate and determ ne the validation status.
A laboratory nust rectify any deficiencies noted during the
i nspection prior to approval for a full validation status.

VWHAT ARE VALI DATI ON CRI TERI A?

The USACE basically follows Federal and/or State |aws,
regul ati ons, and guidelines and good |aboratory practices to
eval uate | aboratory perfornmance. The validation status of a
| aboratory depends on whether the laboratory's PE sanple results
are wthin USACE established acceptance criteria and no
procedural problens are found during a followup |aboratory
i nspecti on. The | aboratory's PE sanple results will be conpared
in the follow ng manner: (1) with the prepared concentrations of
PE sanples that are used as the absolute recovery conparators,
and (2) with the statistical nean and standard devi ations
reported by a group of referee and/or peer |aboratories. The
acceptance limts for analyte quantitation will be established
statistically at 95 percent confidence based on peer group
results.

WHAT DOES A LAB NEED TO PREPARE FOR THE | NSPECTI ON?

Prior to the USACE on-site inspection, a laboratory should be
famliar with all the materials that have been provided by the
USACE. Laboratory key personnel including |aboratory director/
manager, QA officer, group supervisors, etc., should be residing
and available for answering questions during the inspection.

Results of any USACE PE sanples should be reviewed prior to
t he inspection. Special attention should be placed on
unacceptable results. Docunented corrective actions for
unacceptable results should be made available to the USACE
i nspector(s) during the inspection. Any data or information
requested in advance by the USACE inspector(s) should be nade
readily avail abl e.

The prelimnary questionnaire should have been filled out and
returned within ten working days from receipt or at |east one
week before the inspection. A map and/or directions for getting
to the |laboratory should also be submtted along with the
prelimnary questionnaire.



EM 200-1-1
1 Jul 94

HOW MJCH Tl ME DCOES VALI DATI ON TAKE?

The entire process of |aboratory validation generally takes
up to 12 weeks depending on a l|aboratory's perfornmance and
responsi veness. A sinmplified flow diagram for the entire
val idation process is shown in Figure G2 (Pages CG9 thru C10).

WILL A CERTIFI CATE BE | SSUED?

USACE will not issue a certificate for validated
| aborat ori es. However, a letter and a copy of inspection report
will be sent to each validated |aboratory. The letter wll

specify the nethods and matrices, the project(s), and the tine
period (usually 18 nonths) for which the validation is granted.

IS THE VALI DATI ON UN VERSAL?

The validation is a paraneter, nethod, and nmatrix-specific
approval and only applies for USACE HTRW program However, for
each new contract awarded during the 18-nonth validation period,
a project-specific evaluation is still required. The Commttee
wi Il check the laboratory’s validation status and previous
performance to determne if any additional actions are needed.
If different paraneters, nmethods and/or matrices are involved,
only those PE sanples will be sent. I f work done for the USACE
by the | aboratory has been satisfactory, no further actions wll
be necessary.

HOW ABOUT _SUBCONTRACTI NG?

A validated |aboratory may not subcontract any USACE sanpl es
to a second | aboratory w thout the know edge and approval of the
USACE TM COR and the concurrence of the Commttee. The second
| aboratory nust also be validated for nethods, paraneters, and
matrices corresponding to the subcontract. Subcontract of PE
sanple analysis is totally prohibited.

WHAT ARE THE FEES REQUI RED FOR VALI DATI ON?

There are no direct fees for the |aboratory besides the cost
for additional PE sanples required for failed paraneters or
non- proj ect-specific paraneters. The cost for any additional or
non- proj ect-specific PE sanples range from $100 to $300 per
anal ytical paraneter, per matrix, and per shipnent. The cost
shall be reviewed annually and adjusted as necessary w thout
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notice to reflect currency value fluctuations or changes in
program adm ni stration costs. The USACE will not pay the cost
for analysis of PE sanples and preparation of any qualification
docunents.

HOW TO RENEW VALI DATI ON

On a nonthly basis, the Commttee will notify USACE TM CORs
of laboratories with expiring validation (i.e., within three

nont hs) . If the USACE TM CORs intend to use those |aboratories
beyond the expiration dates, the USACE TM CORs will request

reval i dati ons. For a commercial |aboratory with an expired

val idation status, its validation will be renewed when next
contract is awarded. After considering use of the |aboratory and
its previous performance, the Commttee will determ ne which of
the three steps wll apply to the revalidation process.

WHAT TO DO WTH THE PRELI M NARY QUESTI ONNAI RE

The enclosed prelimnary questionnaire shall be conpleted and
returned to the Commttee within ten working days from the date
of receipt. Any supporting docunents should be attached if
avai | abl e.

VWHERE TO GET MORE | NFORMATI ON

The Laboratory Validation Conmttee at the HTRW Mandatory
Center of Expertise (MCX) of the USACE is responsible for all
aspects of the USACE HTRW | aboratory validation program Any
gquestions concerning the validation program can be directed to
the Laboratory Validation Coordinator.

U S Arny Corps of Engineers

HTRW Mandat ory Center of Expertise

ATTN: CEMRD- ED- EC (Laboratory Validation Coordinator)
12565 West Center Road

Omha, NE 68144-3869

Voice:  (402) 221-7494
FAX.  (402) 221-7403
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APPENDI X D

GUI DELI NES
FOR
ANALYZI NG AND REPCRTI NG
PERFORVANCE EVALUATI ON SAMPLES
FROM
THE U. S. ARWY CORPS OF ENG NEERS
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QU DELI NES FOR ANALYZI NG AND REPORTI NG PERFORMANCE
EVALUATI ON SAMPLES FROM THE U.S. CORPS OF ENG NEERS

Pl ease read and follow these guidelines for analyzing and
reporting performance evaluation sanples and retain these
guidelines in your file for future reference.

GENERAL | NFORNMATI ON

The gui delines addressed below are the general requirenents
for performance evaluation (PE) sanples analysis and reporting.
Pl ease follow them explicitly. Sanmpl e-specific guidelines wll
be provided with each shipnment of PE sanples and shall be
foll owed wherever applicable. The sanpl e-specific guidelines
supersede these general guidelines.

PO NTS OF CONTACT

A Laboratory Validation Commttee (hereafter referred to as
the Commttee) at the HTRW Mandatory Center of Expertise (MCX) of
the U S. Arny Corps of Engineers (USACE) is responsible for all
aspect of the USACE HTRW | aboratory validation program A
Laboratory Validation Coordinator (hereafter referred to as the
Coordinator) is the point of contact of the Commttee. Any
guestions concerning the USACE HTRW | aboratory validation program
should be directed to the Coordinator at the follow ng nailing
address and phone nunber:

U.S. Arny Corps of Engineers

HTRW Mandat ory Center of Expertise

ATTN: CEMRD- ED- EC (Laboratory Validation Coordinator)
12565 West Center Road

Oraha, NE 68144-3869

Voi ce: (402) 221-7494
FAX: (402) 221-7403

PE SAMPLES

Most PE sanples will be sent out from the anal ytical
| aboratory of USACE Waterways Experinent Station (WES) in
Vi cksburg, M ssissippi, except for petroleum hydrocarbons, oil
and grease, and explosives which will be sent out from the USACE
M ssouri River Division Laboratory (MRDL) in Omaha, Nebraska. PE
sanples are nethod- and nmatri x-specific. A laboratory has to
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pass all PE sanples of different matrices available from the
USACE to be considered for multinmedia approval .

ANALYTI CAL  METHODS

A comercial |aboratory shall use contract-required
anal ytical nmethods for all PE sanple anal yses unless otherw se
instructed by the Coordinator. The contract-required analytical
nmet hods are usually specified in a project-specific Scope of
Services or Chem cal Data Acquisition Plan. The follow ng
anal ytical nmethods from SW846 (1986 or the nost recently
promul gated version) and EPA-600/4-79-020 (revised 3/1983) are
the nost commonly specified nethods for the respective anal yses.
Any changes in analytical nmethods from the contract-required
anal ytical nethods nust be pre-approved by the Commttee.

PARAMETERS METHODS

Vol atile Organic Conpounds (VQA) 8240A

Hal ogenated Vol atile O ganic Conmpounds (HVO 8010A

Aromatic Volatile Oganic Conpounds (AVO 8020

Sem vol atil e Organic Conpounds (BNA) 8250/ 8270A

Organochl orine Pesticides (PEST) 8080

Pol ychl ori nated Bi phenyls (PCB) 8080

Phenol s ( PHENO 8040A

Chl ori nated Herbi ci des (HERB) 8150A

Pol ynucl ear Aronmatic Hydrocarbons (PAH) 8100/ 8310

Ni troaromatics and N tram nes (EXPLO 8330 (draft)

Total Recoverable Petrol eum Hydrocarbons (TRPH) 418.1

Total Recoverable G| and Gease (O&G 413.1/413. 2

Total Petrol eum Hydrocarbons (TPH) 8015 (nod.)

Trace Metals (METAL) 6010A
Arsenic 7060/ 7061
Mercury 7470/ 7471
Sel eni um 7740/ 7741

Cyanide (CN) 9010A/ 9012

Total Organic Carbon (TOC) 9060

Common Ani ons (AN QN) 300. 0/ 300s

Phenol i cs ( PHENL) 9065/ 9066/

9067
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PARAMETERS METHODS
Total Hardness (HARD) 130s
Al kalinity (ALKAL) 310s
Chem cal Oxygen Demand (CQOD) 410s
Total D ssolved Solids (TDS) 160. 1
Total Suspended Solids (TSS) 160. 2

ANALYSI S OF PE SAMPLES

A | aboratory nust use project-required analytical nethods for
anal yses of all project-specific PE sanples unless otherw se
instructed by the Coordinator. A laboratory’'s practi cal
guantitation limts for each analytical nethod nust neet or be
| oner than those specified in the nethod. The soil/sedi ment PE
sanples could be real world environnental sanples which contain
certain analytes of high concentrations. Special attention is
needed to reduce or correct the interference caused by the
anal ytes of high concentrations. Subcontract of PE sanple
anal ysis is prohibited.

| NTERNAL QC ANAL YSES

A | aboratory shall conduct and report all nethod-required
internal QC anal yses. The mninmum internal QC anal yses required
for PE sanples include:

nmet hod bl anks for all PE sanpl e anal yses,

- surrogate spikes for all organic PE sanple anal yses,

- laboratory control sanples (LCSs), second columm
confirmation, etc., whenever applicable,

- replicates, matrix spikes, and matrix spike duplicates for
all soil/sedinment PE sanple anal yses, and

- replicates, matrix spikes, and matrix spike duplicates on
spi ked reagent water for all water PE sanpl es.

DATA REPORTI NG PACKAGE

A laboratory may use its standard data package to report PE
sanple results, however, the data package should be sequentially
nunbered and contain as a mninmum the follow ng information
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a. Table of contents

b. A case narrative including a list of PE sanples
anal yzed/ reported and problens encountered with PE sanple
anal ysi s.

c. A Chain-of-Custody report.

d. Sanple preparation information including sanple
preparation date, nethod citations for sanple digestion
extraction, solvent exchange, concentration, cleanup, etc.

e. Analytical results for all target analytes plus nethod
citations and |aboratory practical quantitation limts.

f. Summary of nethod-specific QC results and assessnents of
preci sion and accuracy.

g. Phone conversation records on major issues related to PE
sanpl e anal ysi s.

The analysis results shall identify and quantify all target
analytes listed in the required analytical nethod, including
estimted values and the quantitation limts for target analytes
not det ect ed. Except for petroleum hydrocarbons PE sanples, all
soi |l /sedi nrent PE sanple anal yses shall be reported on a
dry-wei ght basis along with percent noisture. For petrol eum
hydrocarbons PE sanples, the results shall be reported on an
“as-received’” basis, i.e., no correction should be nade for
noi sture content. Nei t her should any data be corrected for spike
recoveries nor for any contamnation found in trip blank or
| aboratory's nethod bl ank. Raw data including sanple preparation
and run log, calibration, chromatograns, calculation, etc., are
normally not required for PE sanple data package unless requested
by the Coordi nator.

VWHEN TO REPORT

Normally, witten reports for all PE sanple analyses are to
be received by the sanple originators at WES and/or MRDL within
20 working days after receipt of the sanples. For fast
turnaround projects or reanalysis of additional PE sanples, a
| aboratory shall return the results within five or ten working
days, depending on the nunber of PE sanples to be anal yzed.
Failure to analyze these sanples successfully or within the
required tine frame may result in termnation of the validation
process. It is a |laboratory's responsibility to keep the
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Commttee informed of any problens wth PE sanple anal yses that
woul d affect return of the results in a required tine frane.

VHERE TO REPORT

All PE sanple results except for total recoverable petroleum
hydr ocar bons, total petroleum hydrocarbons, total recoverable oil
and grease, and explosives shall be returned to WES:

U S. Arny Corps of Engineers

Wat erways Experinent Station
ATTN: CEVES- EE-C (Ann B. Strong)
3909 Halls Ferry Road

Vi cksburg, M5 39180-6199

The PE sanple results for total recoverable petrol eum
hydr ocarbons, total petroleum hydrocarbons, total recoverable oil
and grease, and explosives shall be returned to MRDL:

U S. Arny Corps of Engineers

M ssouri R ver D vision Laboratory
ATTN: CEMRD- ED- L (Doug Taggart)
420 S. 18th Street

Omha, NE 68102-2586

A conplete copy of all PE sanple results shall be sent to the
Committee:

U S. Arny Corps of Engineers

HTRW Mandat ory Center of Expertise

ATTN: CEMRD- ED- EC (Laboratory Validation Coordinator)
12565 West Center Road

Omha, NE 68144-3869

CRITERIA FOR EVALUATION OF PE SAMPLE RESULTS

The | aboratory PE sanple results will be conpared in the
fol |l owi ng manner: (1) with the prepared concentrations of PE
sanples that are used as the absolute recovery conparators, and
(2) with the statistical nean and standard deviations reported by
a group of referee and/or peer |aboratories. The acceptabl e
limts for analyte quantitation will be established statistically
at 95 percent confidence based on peer group results. If only
mnor errors which are attributable to data cal cul ati on,
transcription, etc. appear in PE sanples analysis, a l|laboratory
wi Il have an opportunity to provide revised data. If a
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| aboratory is asked to check its analytical data, the |aboratory
should return revised data within five working days.

WHAT IS NEXT AFTER PE SANMPLE ANALYSI S?

Possibly an on-site |aboratory inspection. After data
revisions, a comercial |aboratory nust pass, as a mninmm nore
than 50 percent of all PE sanples, including project-specific and
non- proj ect-specific PE sanples, wthin 40 working days from
receipt of the first set of PE sanples to trigger the on-site
| aboratory inspection process. Prior to an inspection, a
| aboratory shall pronptly submt to the Coordinator a concise
report about the problens, solutions, and corrective actions on
the PE sanple paraneters failed on its first attenpt. After
receipt of this report, the Coordinator will contact the
| aboratory to schedule an on-site inspection within two weeks.

During an on-site |aboratory inspection, the USACE inspectors
will investigate the problens and solutions for the failed PE
sanpl es. Addi tional PE sanples nmay be required, as reconmended
by the inspectors and concurred by the Commttee, for a
| aboratory to denonstrate that all problens associated with the
failed paranmeters have been satisfactorily corrected. |If
additional PE sanples are analyzed, a |aboratory shall return
anal ytical results of the additional PE sanples within five or
ten working days after receipt of the PE sanples depending on the
nunber and type of the additional PE sanples. The cost of
additional PE sanples will be borne by the |aboratory (currently
about $100 to $300 per nmethod, per matrix, and per shipnent.)

D-7
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PRELI M NARY QUESTI ONNAI RE

This questionnaire is designed to elicit all the information
required prior to an on-site survey. Pl ease nmake a concerted
effort to furnish the information as accurately and concisely as
possi bl e. For conveni ence, the questionnaire has been divided
into seven sections:

Section 1: General Laboratory Information

Section 2: Organi zati on and Personnel

Section 3: Laboratory Facilities and Equi prent

Section 4: Analytical Instrunentation

Section 5: Techni cal Services

Section 6: Chem cal Anal yses

Section 7: Federal RCRA Conpli ance

In each section, the questions are styled for the ease of the
| aboratory’s response. In many cases only a check (v) is
required. O her questions call for a short answer; clarity and
brevity should hall mark your response. If you need nore space,

pl ease continue on blank sheets and attach them to the
guesti onnaire.

Each section is independent, so that the different sections
may be distributed to the nost know edgeable persons in the
| aboratory who can conplete their parts independently. Finally,
managenent shoul d assenble and check all responses before
returning the conpleted forns. The conpleted prelimnary
guestionnaire shall be returned to the USACE within ten working
days from the date of receipt or prior to the on-site |aboratory
I nspection.

The conpleted questionnaire will be used by the USACE
| aboratory inspectors to prepare the upcomng on-site |aboratory

I nspecti on. The tinme involved in the on-site inspection can be
mnimzed by a thorough presentation of the information sought in
t he questionnaire. Therefore, it is advantageous to both your

| aboratory and the inspection team if these questions are
answered precisely and conpletely.

Thank you for your cooperation.

E-2



EM 200-1-1
1 Jul 94

SECTI ON 1. GENERAL LABCRATCRY | NFORVATI ON

Laborat ory Nane:

Street Address:

Mai | i ng Address:

Tel ephone No. : FAX No. :

Nane of Laboratory Director:

Nanme of Laboratory Manager:

Name of QA O ficer:

Does your |aboratory routinely participate in any of the
followng QA progranms? |f yes, please check the brackets,
conplete the attached CHART E-1 (Page E-6), and submt copies
of the laboratory certificates, a |list of approved analytical
paraneters and the two nost recent results of any performance
eval uati on sanpl e anal yses. [ ] Check if attached.

a. Departnment of Defense QA Prograns:

[ ] US Arny Corps of Engineers (USACE)

[ 1] US Arny Environnental Center (USAEC)

[ ] US Ar Force Cccupational and Environnental Health
Laboratory QA QC Audit (USAFCEHL)

[ 1] US Navy Energy and Environnental Support Activity
( NEESA)

[ ] Naval Assessnment and Control of Installation
Pol l utants (NACI P)

b. USEPA QA Prograns:

EVMBL/ G nci nnati Water Supply QA Program

EVMBL/ G ncinnati Water Pollution QA Program

Ofice of Solid Waste Quarterly Audit Program

Renedi al Engi neering Managenent (REM or Alternative
Renedi al Contracts Strategy (ARCS) Subcontract
Laborat ory

[ ] Radiochem stry Laboratory Interconparison Study

——r—r—
[ |
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[ ] D scharge Mnitoring Program for NPDES Pernitted
Cients

c. Oher Federal Agencies:

DCE Hazardous Waste Renedi al Action Program ( HAZWRAP)

USDA Plant Protection and Quarantine Program

NI ST National Voluntary Laboratory Accreditation
Program (NVLAP) for Asbestos

U.S. Ceol ogical Survey Performance Eval uation Program

Nl OSH Proficiency Analytical Testing Program (PAT)

Nl OSH Asbestos Anal yst Registry

Nucl ear Regul atory Conm ssion (NRC) Broadscope
Materials License

— — 1 — 1 —— ——
[y S S S [y S Sy S

6. Does your |aboratory currently participate in any state
certification/accreditation prograns? [ ] Check if yes and
conplete the attached CHART E-2 (Page E-7).

7. List major USEPA or USACE contracts held in the last two
years that included soil/sedinent/sludge analyses for
hazardous, toxic, and radioactive wastes.

Appr ox. No.
Agency Proj ect Nane of Sanpl es Anal yt es
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Is your |aboratory currently approved by the Snmall Business
Section 8(a) progran? [ ] Check if

Adm nistration (SBA) for
| etter/docunents.

yes and submt copies of
is conpl eted/ assenbl ed by:

the SBA approva
This questionnaire

Dat e [

NAVE TI TLE

and revi ewed/ approved by:

Date / /

NAME TI TLE
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CHART E-1

Please check the brackets to indicate your laboratory's participation in
the QA programs listed below. Indicate your laboratory's period of
participation, identification number, and expiration date for each of these
programs, in the space provided.

nc 1

¥6
T-T-00C N3

Lab Name:
Period of Laboratory Expiration
Participation ID Number Date

A. Department of Defense

[ ] USACE [/
[ ] USAEC /]
[ ] USAFOEHL /]
[ ] NEESA /.
[ ] NACIP L/

B. USEPA
[ ] USEPA WS [/
[ ] USEPA WP [/
[ ] USEPA OSW [/
[ ] REM/ARCS [/
[ ] RADCHEM [/
[ ] NPDES /.

C. Other Federal Agencies

HAZWRAP

USDA

NVLAP

USGS

NIOSH PAT

NIOSH AAR

\\\\\'\L\

Lo B s BY v BN 2 B mune Y amemen B sy |
) et ) e bd e
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NRC




CHART E-2
Please indicate the State, type of certification, certifying organization,
certification number, and the expiration date for each of certification programs
in which your laboratory currently participates in.

Lab Name:

Type of Certification Expiration
State Certification Certifying Organization Number Date

12345678

123456738

Type of Certifications:
(1) General/Environmental, (2) Drinking Water, (3) Waste Water, (4) Hazardous

Waste, (5) State Contract Laboratory, (6) Air Analyses, (7) Asbestos Analysis,
(8) Radiochemical Analysis.

Inc T
T-T-00C N3
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SECTI ON 2. CRGANI ZATI ON AND PERSONNEL

1. Provi de an organi zation chart of the |aboratory, including
any field operations or other internal affiliations to show
how the | aboratory fits into the general organizationa
structure. If attached, please check. [ ]

2.  How many years in operation?

3. Wiat is the total nunber of |aboratory enployees?
Has this nunber increased over the past five years?
Check if yes [ ]

4,  What portion of the |aboratory enployees are technical staff?
Nurnber Per cent age

5. What portion of your technical staff participated in a fornma
training program related to inproving work performance during
the past year? Nunber Per cent age

6. What was your turnover rate during the last 12 nonths?
(A Admnistrative Staff:

Nurnber Per cent age

(B) Technical Staff:
Nunber Per cent age
1. Conpl ete CHART E-3 (Pages E-9 thru E-16) for all technica

staff. Use a separate block for each enployee and nake
additional copies if needed.



CHART E-3

1. QUALIFICATIONS OF MANAGEMENT STAFF: Page 1 of 1

Degree Yea:rsl Analyses performed and

Position Title

Name of Employee

& Major

of Exp

Appropriate Training

Lab Director
(Exp: 10 yrs min.

)3

Lab Manager
(Exp: 7 yrs min.)

3

Org. Lab Manager
(Exp: 5 yrs min.)

Inorg. Lab Manage
(Exp: 5 yrs min.)

System Manager
(Exp: 3 yrs min.)

Project Manager
(Exp: 1 yr min.)

Other (specify)

1. Related to chemical analysis of hazardous, toxic, and radioactive wastes.

minimal.

2. Manufacturer sponsored class, ACS short course, or EPA symposiums, etc.
3. Minimum of Bachelor's clegree in chemistry or any scientific/engineering discipline.
4. Minimum of Bachelor's clegree with four or more intermediate courses in programming, information, and system management.

Requirements for experience as listed are

v6 InC T
T-T-00C N3
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2. QUALIFICATIONS

CHART E-3

OF QA/QC AND TECHNICAL STAFF:

1

Position Title

Name of Employee

Page 1 of
Degree Years?! Analyses performed a
& Major |of Exp|Appropriate Training

Bd

Technical Directo
(Exp: 7 yrs min.)

QA Officer

(Exp: 5 yrs min.)3

QC Specialists
(Exp: 3 yrs min.)

Sample Custodians
(Exp: 6 mos min.)

Data Reporting and
Delivery Officers4
(Exp: 6 mos min.)

1. Related to chemical analysis of hazardous, toxic, and radioactive wastes.

minimal.

2. Manufacturer sponsored class, ACS short course, EPA symposiums, etc.
3. Minimum of Bachelor's degree in chemistry or any scientific/engineering discipline.
4. Minimum of Bachelor's degree in chemistry or any scientific/engineering discipline, or in lieu of the Bachelor's

Requirements for experience as listed are

degree, three years of experience in sample receiving or data reporting, respectively.

nc 1

¥6
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3. QUALIFICATIONS

CHART E-3

OF SAMPLE PREPARATION STAFF:

Page 1 of 1

Position Title

Name of Employee

Degree
& Major

Years™
of Exp

Analyses performed apd

Appropriate Training

Sample Prep Lab
Supervisors

(Exp: 3 yrs min.)3

Org. Extraction and
Concentration
Experzs (Exp: 1 yr
min.)

Metal Digestion
Exper&s (Exp: 6 mos
min.)

1. Related to chemical analysis of hazardous, toxic, and radioactive wastes.

minimal .

2. Manufacturer sponsored class, ACS short course, EPA symposiums, etc.
3. Minimum of Bachelor's degree in chemistry or any scientific/engineering discipline.

Requirements for experience as listed are

4. Minimum of Bachelor's degree in chemistry or any scientific/engineering discipline, or in lieu of the Bachelor's

degree, three years of experience in organic or metal sample preparation, respectively.

Inc T
T-T-00C N3
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4. QUALIFICATIONS

CHART E-3

OF GC STAFF:

Page 1 of 1

Position Title

Name of Employee

Degree
& Major

Years1 Analyses performed apd
of Exp|Appropriate Training

GC Lab Supervisor
(Exp: 3 yrs min.)

GC Operators
(Exp: 1 yr min.)

Pesticide Residue
Analysis Experts
(Exp: 2 yrs min.)

1. Related to chemical analysis of hazardous, toxic, and radioactive wastes.

minimal.

2. Manufacturer sponsored class, ACS short course, EPA symposiums, etc.

Requirements for experience as listed are

3. Minimum of Bachelor's degree in chemistry or any scientific/engineering discipline.

4. Minimum of Bachelor's degree in chemistry or any scientific/engineering discipline, or in lieu of the Bachelor's

degree, three years of experience in operating and maintaining GC instruments.

nc 1
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CHART E-3

5. QUALIFICATIONS OF GC/MS STAFF:

Page 1 of 1

Position Title

Name of Employee

Degree
& Major

Years
of Exp

Analyses performed and

Appropriate Training

GC/MS Lab Supervi§r
(Exp: 3 yrs min.)

GC/MS Operators
(Exp: 1 yr min.)

GC/MS Spectral
Interpretation
Experts 3
(Exp: 2 yrs min.)

1. Related to chemical analysis of hazardous, toxic, and radioactive wastes.

minimal.

2. Manufacturer sponsored class, ACS short course, EPA symposiums, etc.
3. Minimum of Bachelor's degree in chemistry or any scientific/engineering discipline.
4. Minimum of Bachelor's degree in chemistry or any scientific/engineering discipline, or in lieu of the Bachelor's

degree, three years of experience in operating and maintaining GC/MS instruments.

Requirements for experience as listed are

Inc T
T-T-00C N3
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CHART E-3

6. QUALIFICATIONS OF AA/ICP STAFF:

Page 1 of 1

Position Title

Name of Employee

Degree
& Major

Year:s1
of Exp

Analyses performed apnd

Appropriate Training

Metal Lab Supervi§r
(Exp: 3 yrs min.)

AA Operators
(Exp: 1 yr min.)

ICP Operators
(Exp: 1 yr min.)

ICP Spectroscopisgs
(Exp: 2 yrs min.)

1. Related to chemical analysis of hazardous, toxic, and radiocactive wastes.

minimal.

2. Manufacturer sponsored class, ACS short course, EPA symposiums, etc.
3. Minimum of Bachelor's degree in chemistry or any scientific/engineering discipline.

Recuirements for experience as listed are

4. Minimum of Bachelor's degree in chemistry or any scientific/engineering discipline, or in lieu of the Bachelor's

degree, three years of experience in operating and maintaining AA or ICP instruments, respectively.

nc 1

v6
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CHART E--3

7. QUALIFICATIONS OF CLASSICAL AND OTHER ANALYSES:

Page 1 of 2

Position Title

Name of Employee

Degree
& Major

Yearsl

of Exp

Analyses performed apd
Appropriate Training

Wet Lab Superviso
(Exp: 3 yrs min.)

Uv/Vis Specialisgs
(Exp: 1 yr min.)

Cyanide Analyst3

IR Specialists
(Exp: 1 yr min.)

TRPH Analyst>

HPLC Specialists
(Exp: 1 yr min.)

Explosive Analyst3

Inc T
T-T-00C N3
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CHART E~-3

7. QUALIFICATIONS OF CLASSICAL AND OTHER ANALYSES: (continued) Page 2 of 2
Degree Years1 Analysies performed and
Position Title Name of Employee & Major |of Exp|Appropriate Training

Ion Chromatography
Specialists
(Exp: 1 yr min.)

1
Common Ion AnalystJ

Radiochemical
Analysis Experts
(Exp: 2 yrs min.)

Characteristics
Testing Experts
(Exp: 1 yr min.)

1. Related to chemical analysis of hazardous, toxic, and radioactive wastes.

minimal .

2. Manufacturer sponsored class, ACS short course, EPA symposiums, etc.
3. Minimum of Bachelorts degree in chemistry or any scientific/engineering discipline.

Requirements for experience as listed are

nc T

6
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SECTION 3. LABORATORY FACILITIES AND EQUI PVENT
1. Please provide a l|laboratory floor plan and conpl ete CHART

E- 4. (* Note: The adequacy of |aboratory facilities will be
checked by USACE inspectors.)

CHART E-4
Lab Nane: Page 1 of 2
Ade- * Addi ti onal
[tem Descri ption |quate I nformation

Building in Use Total (Sq Ft)

O fice Space Total (Sq Ft)

Lab Space Total (Sq Ft)

Bench-top Space Total (Sqg Ft)

Bench Hoods No. _ (Ft/mn)

Avai - |Ade-* Addi ti onal
Item able |quate I nformation

Storage Space - Chemcals

Sanmple Storage - Ceneral

Secured Space

Refrigerated Space

H gh Hazardous Sanples

Controlled Area - Tenperature

Hum dity

Shi el ded

Cl ean Roons

Conpressed Air

E-17
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CHART E-4
Page 2 of 2
Avai Ade- Addi ti onal
[tem able |quate I nformation
Vacuum

Water Supply - Distilled
Dei oni zed

Ammonia - free

CO0, - free

Bacteriologically Suitable

Fire Extinquishing Equipnent
Enmer gency Showers

Eye Fountains

Safety d asses & d oves
Hazardous Area Escape

Fl ammabl e Material Storage

CSHA Si gns

Safety Equipnent - Fire Alarm

d assware Washing Equi pnent

D sposal Equi pnent - Broken
G ass, Contam nated Sol vent,
Material, etc.

Laboratory |Information
Managenent System (LI M5)

Bui l ding Security System

Mobi | e Laboratories

Facilities as a Wole

E-18
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2. FIELD SAMPLI NG ANALYSIS. Pl ease conplete CHART E-5 if the
| aboratory conducts field sanpling/analysis. (* Note: The

adequacy of laboratory facilities and equi pnent shall be checked
by USACE i nspectors.)

CHART E-5
Lab Nane: Page 1 of 1
Avai - |Ade-* Addi ti onal
Item able |quate I nf or mati on

Dedi cated Lab Space & Hoods

Bottle Preparation Area

Sampl e Cool ers

Chai n- of - Cust ody Record

Sanpl e Labels and Tags

Sanmpling Tools - Soil

Sedi ment

Sl udge

Sur face Water

Ground Water

Ambient Ar

Em ssi on Source

O her (specify)

Field Testing/ Mnitoring
Equi prent - Sniffers

Portabl e GCS

Gei ger Counters

O her (specify)

Mobi |l e Laboratories

E- 19
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SECTION 4.  ANALYTI CAL | NSTRUVENTATI ON
CHART E-6
1. SUMVARY OF GC | NSTRUVENTS: Page 1 of 1

Model Age| Use fo Ade—*
No. |Manufacturer| Number |Yrs| Method quate Comments(I>

p

10

11

12

18

4+ 8000 series GC methods in SW846 (3rd Edition, 1986)
* The adequacy of analytical instrument will be checked by USACE inspectors
& Detectors, condition, autosanplers, nodifications, etc
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CHART E-6

SUMVARY OF GC/ M5 | NSTRUMENTS: +

EM 200-1-1
1 Jul 94

Page 1 of 1

Manuf act ur er

Mbdel
Nunber

Age
Yrs

Use for
Vet hod T

Ade- *
guat e

Coment s ®

10

11

12

13

14

15

16

17

o o 4

Iclude M5, LOMS, GPC etc., if available.
8000 series GC methods in SW846 (3rd Edition, 1986).

The adequacy of analytical instrument will be checked by USACE inspectors.

Detectors, condition,

aut osanpl ers,

nodi fications, etc.
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CHART E-6
3. SUMVARY OF AA/I CP INSTRUI\/ENTS:+ Page 1 of 1

Model Age| Use for_ |Ade-*

No. |Manufacturer | Nunber |Yrs| MethodT guat e Ccomment s ®

Ol oo | N|]O| 0| | w

10

11

12

13

14

15

16

17

18

+ Include ICPIMS, microwave digester, etc., if available.

4+ 8000 series GC nethods in SW846 (3rd Edition, 1986).

* The adequacy of analytical instrument will be checked by USACE inspectors.
@ Detectors, condition, autosanplers, nodifications, etc.
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CHART E-6

SUMVARY OF OTHER | NSTRUMENTS: :+

EM 200-1-1

1 Jul

94

Page 1 of 1

Manuf act ur er

Mbdel
Nunmber

Age
Yrs

Use for
Met hod T

Ade-*
quat e

Conment s

o

10

11

12

13

14

15

16

17

18

+ Include autoanalyzer, WIVIS, IR HPLC, IC, SEM X-ray instrument, radioactivity
counter/system analytical balance, etc.

+ 8000 series GC methods in SW846 (3rd Edition, 1986).

* The adequacy of analytical instrument will( be checked by USACE inspectors.

& Detectors, condition, autosanplers, nodifications, etc.
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1. Laboratory Nane:

SECTION 5. TECHNI CAL SERVI CES

2. Pl ease check the types of technical services routinely
provided at this |aboratory.

[ ] Environnental [ ] Phar maceuti cal [ ] Metallurgica
[ ] Ecol ogi cal I d i ni cal [ 1] R&D
[ ] Radiochem ca [ 1 Agricultural Ot her (specif
[ | Geotechnical [ ] Food Quality L] (P V)
3. Pl ease check the types of sanples routinely analyzed at this
| aboratory.
Drinking Water [ 1T Ar [ ] Hazardous Waste
Waste VMt er [ ] Asbestos [ ] Mxed Waste
] Soil/ Sl udge [ ] Fuel Ol [ 1] OQher (specify)
[ ] Wpe Sanmpl e

E ] Sedi nent
P
t

| ease check the types of analyses routinely conducted at
his | aboratory.

A Oganics:

[
[
[
[

]
]
]
]

—

]

Vol atile Organic Conpounds

Sem vol atil e O gani c Conpounds

Organi ¢ conmpounds using |Isotope Dilution Techni ques
Organochl orine Pesticides

O ganophosphorus Pesti ci des

Pol ychl ori nat ed Bi phenyl s

Congener Specific Polychlorinated Biphenyls
Pol ynucl ear Aronmatic Hydrocarbons

Chl ori nated Her bi ci des

Di oxi ns and Fur ans

Ni t roaromati cs/ Nitram nes/ Expl osi ves
Q her (specify)

Perform any of the above analyses on an oily matriXx.
Perform any of the above anal yses on a plant/ani na
tissue matri x.

Perform any of the above anal yses on dioxin
cont am nat ed sanpl es.

Perform any of the above anal yses on m xed waste

sanpl es.
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Met al s:

[ ]

[ ]

[ ]
]
]

General Metals Analysis

M crowave Digestion

Hexaval ent Chrom um

Organo-Lead, Tin and Mercury

Metal s anal yses using neutron activation
O her  (specify)

Perform any of the above analyses on an oily matrix.
Perform any of the above analyses on a plant/ani nal
tissue matrix.

Perform any of the above anal yses on dioxin

contam nated sanpl es.

Perform any of the above anal yses on m xed waste
sanpl es.

Chem stry:

Anions (Cl1, F, NQ, NQ,6 SO*, PO™, etc.)
Physical (TDS, TSS, Conductivity, pH etc.)
Oxygen Denmands

Nutrients

Phenol s

Gl and Gease

Pet r ol eum Hydrocar bons
Total Organic Carbon

Total Organic Halides
Radi oactivity
QO her  (specify)

RCRA Characteristics:

[ ]
[ ]
[ ]
[ ]

Ignitability
Reactivity
Corrosivity
Toxicity

Leachi ng Procedures:

[ ]
[ ]
[ ]
[ ]

Toxicity Characteristic Leaching Procedure
Extraction Procedure Toxicity

California Leach

ASTM Leach
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F. Radi ochem cal :

G oss Al pha/ Bet a

Radi um 226/ 228

Tritium

Gamma- Em tting Radi onucl i des

[ Total /1 sotopic Uranium
Total /1 sotopic Thorium
Transuranic Al pha-Emtters
Strontium 89/90

| sotopic Pl utonium
Radon

] O her (specify)
G Physi cal :

[ ] Viscosity
[ | Bulk Density
[ ] Proximate/Utimate Analysis (percent noisture,

percent ash, volatile matter, C, H S, N O
[ ] Chlorine

Total Sul fur

Fornms of Sul fur

Fuel G| Fingerprinting
Specific Gavity

Percent Water (Karl Fisher Test)
Heat Contents
[ ] Cher (specify)

[ ] Perform any of the above analyses on dioxin

cont am nat ed sanpl es.
[ ] Performany of the above analyses on nixed waste

sanpl es.

Summa Cani sters
Tenax Tubes
Carbon Mol ecul ar Si eves/ Charcoal Tubes

] Tedlar Bags

Pol yur et hane Foam Filters
XAD Resi ns

] other (specify)
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[ ] Perfornms netals anal yses on cellul ose nenbrane
filters.

[ ] Perforns netals anal yses on air sanples using an
annul ar denuder.

Asbest os:

[ ] Polarized Light or Phase Contrast M croscopy
[ ] Scanning Electron M croscopy

[ ] Transm ssion Electron M croscopy

[ ] XXRay Diffraction

J. Bi ol ogi cal :

AMES Mut agenicity Testing

Bi ol ogi cal Oxygen Denand

Chl orophyl | A

Bacteriol ogical (fecal coliformstreptococcus, etc.)

[ | T —

] Acute Toxicity Bioassay
Chronic Toxicity Bioassay
[ ] Oher (specify)

K. Geot echni cal :

Atterberg Limts
Perneability

Cation Exchange Capacity
Porosity

—r——r—r—
] e | | P

Shear Strength
G ain Size
O her (specify)

—r—r—
[ S T

[ ] Performany of the above anal yses on dioxin
contam nat ed sanpl es.

[ ] Perform any of the above anal yses on m xed waste
sanpl es.
Do you perform field sanpling activities? Yes [ ] No[]
Do you performfield testing activities? Yes [ ] NoJ]

Do you perform field nonitoring activities? Yes [ ] No [ ]
If yes, please check nature of field nonitoring activity:

[ ] Water Quality [ 1 Ar-Anbient [ ] Radiation
[ ] Estuaries [ ] Ar-Source [ ] Oher (specify)
[ ] Cceans [ ] NPDES
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8. Do you participate in enforcenent actions, emergency
epi sodes, or special studies? Please specify.

9. Are/were you an USEPA CLP RAS contract |aboratory? |f yes,
pl ease provide the follow ng information.

[ ] Volatile Organics Expirati on Date: [ [
[ ] Oganics Expi ration Date: [ [
[ ] Inorganic Expiration Date: / /
[ ] Doxin Expiration Date:

10. Are you an USEPA SAS contract |aboratory? If yes, please
provide the follow ng information.

_ Approx. No.
Proj ect Nane of sanpl es Anal yt es

E-28
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Is your |aboratory an AIHA accredited |aboratory and/or have
your | aboratory successfully participated in N OSH
Proficiency Analytical Testing (PAT) Program for air sanple
analysis? Yes [ ] No [ ] If yes, please check the
proficiency testing that your |aboratory participated in and
attach copies of the two nbost recent rounds of PAT results.

[ ] METALS [ ] SILICA [ ] ASBESTOS [ ] ORGANI C SOLVENTS

Does your |aboratory conduct USEPA Conpendium Air Sanpling/
Analysis? |If yes, please list below which nmethods (TO 1 thru

TO 14).
Total No.
Met hod Proj ect Nane of Sanpl es

E- 29



EM 200-1-1
1 Jul 94

SECTI ON 6. CHEM CAL ANALYSES

Al sanple analyses of water, soil, sedinment, sludge, or
waste shall be perfornmed with standard USEPA nethods, if

avai | abl e and appropriate. Al nethod specified procedures must
be followed exactly with no deviations unless nodifications are

specifically authorized by the USACE TM COR  \Wen a standard

USEPA nethod is not available, the USACE TM COR may approve the
use of other nethods (USEPA CLP, ASTM USGS, N CSH, D% and

APHA/ AWW WPCF et hods).  The standard USEPA nethods refer to
nmethods in the follow ng publications, including the |atest
approved or pronul gated revisions from USEPA

1. Test Methods for Evaluating Solid Wastes, SW846, Third
Edition, Revision 0, Septenber 1986 and Revision 1,
July 1992.

2. Methods for Chem cal Analysis of Water and Wastes,
EPA- 600/ 4- 79- 020, WNarch 1983.

3. @iidelines Establishing Testing Procedures for the
Analysis of Pollutants, 40 CFR Part 136, October 26,
1984.

4, Prescribed Procedures for Measurenent of Radioactivity in
Drinking Water, EPA-600/4-80-032, August 1980.

5. Radi ochem cal Analvtical Procedures for Analysis of
Envi ronnental Sanpl es. EMSL-LV-0539-17, March 1979.

6. Conmpendi um of Methods for the Determ nation of Toxic
O ganic Conpounds in Anbient Air, EPA/ 600/4-89/017,
June 1988.

The USEPA CLP nethods refer to analytical paranmeters included
in the appropriate USEPA Contract Laboratory Program Statenent of
Work and/or the nobst current revision:

1. Statement of Wirk for Organic Analysis, Milti-Mdia,
Mul ti-Concentration. Docunment Nunber OLM2.0 i ncluding
Revi si on OLMZ2. 1.

2. Statement of Wrk for Organic Analysis, Milti-Mdia,
H gh- Concentration. SOW Nunber Revision 9/88 including
Revi si on 4/ 89.

3. Sunerfund_ Anal vtica! Met hods for Low Concentration Water
for Organics Analysis, SOW Nunmber Revision 10/92.
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4, Statenent of Work for Inorganics Analysis, Milti-Mdia,
Mul ti - Concentration, Document Nunber |LM3.O0.

5. Statenent _of Work for Inorganics Analysis, Milti-Mdia,
H gh- Concentrati on, Docunent Number | HCOL. 3.

6. Superfund Analytical Methods for Low Concentration Water
for Inorganics Analysis, SON Nunber Revision 10/91.

7. Statenent _of Wirk for Analysis of Polychlorinated
D benzo-P-Di oxins (PCDD) and Pol ychl orinated
D benzof urans (PCDF), Milti-Media, Milti-Concentration,
Docunent Nunber DFLMD1.0 including Revision DFLM1.1,
Sept enber 1991.

The ASTM nmethods refer to the Annual Book of ASTM St andards,
Section 11, Water and Environnental Technol ogy. 1993 or the nost
current revision, published by the Anerican Society for Testing
and Materi al s.

The USGS nethods refer to the Techni gues of \Water-Resources
Investigations of the United States Geoloqgical Survey, Book 5,
Third Edition, 1989 or the latest revised edition, published by
the United States Geological Survey, US. Departnent of Interior.

The NIOSH nethods refer to the Manual of Analytical Methods,
Third Edition, 1984 and all supplenents and revisions, published
by the National Institute for QOccupational Safety and Health,
U.S. Departnent of Health and Human Servi ces.

The DOE nethods refer to the DOE_ Mt hods for Eval uating
Envi ronnental and WAste Managenent Sanples. DCE/ EM 0089T,
Revision 1, March 1993 and the |atest update or addendum
publi shed by the U S. Departnent of Energy.

The APHA/ AWM WPCF nethods refer to Standard Methods for the
Exam nation of Water and Wastewater, 18th Edition, 1992 or the
| at est published edition, published jointly by the American
Public Health Association, the Anerican Water W rks Associ ation,
and the Water Pollution Control Federation.

If your laboratory routinely uses an alternate nethod or a
nodi fication of a referenced nethod above, please provide the

requested information for each such case in CHART E-7 (Page
E-32), "ALTERNATE OR MODI FI ED ANALYTI CAL METHODS'.

In CHART E-8 (Page E-33), "OTHER ANALYTI CAL METHODS', please
provide information on inportant tests perfornmed by your
| aboratory that are not included in the reference nethods above.
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CHART E-7
ALTERNATE OR MODI FI ED ANALYTI CAL METHODS

Laboratory Name:

1. Test:

2. If this is a nodification of a referenced nethod,
A. Wiich reference nethod (give manual nanme and pages)?

B. Purpose of nodification:

C. Brief description of nodification:

3. If this an alternate nethod,
A. Purpose of use of alternate nethod:

B. Brief description of nethod:

4. Have you applied to USEPA for approval of this procedure?
(c.f., FR Vol. 38, No. 199, Cctober 16, 1973, Page 28760)

5. If alternate or nodified nmethods will be used for USACE
projects, please attach all validation docunentation to prove
t he nethod works.
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OTHER ANALYTICAL METHODS
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SECTI ON 7. FEDERAL RCRA COVPLI ANCE

1. Lab Nane:

Hazar dous \Waste Coordi nator

2. Was a RCRA inspection ever done at the |ab? I f yes, who
perforned the inspection?
Wien was the inspection perforned?

(Attach a copy of the nobst recent inspection report.)

3. Cenerally, what were the results of the inspection?

4. Describe the way hazardous waste is stored at the lab

5. How does the |lab dispose of their waste?

6. Describe the way hazardous waste is managed at the |ab:
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G tation: 40 CFR 261 USEPA Regul ations for Identifying

Hazar dous Waste

Subpart A - GCeneral

1.
2.

Does the | ab generate any hazardous waste?

Does the |ab generate any hazardous wastes that are excluded
fromregul ati ons under 40 CFR 261. 47 Provide citation
for  exclusion:

Has the sanple exclusion in 40 CFR 261.4(d) been invoked for
the | ab? If yes, have all the requirenments associated
with this exenption been nmet? |If not, explain:

Are treatability studies conducted by the |ab? Has the

State adopted the Treatability Exclusion in 40 CFR 261.4(f)?
If yes, has the lab net the requirenents of 40 CFR

261.4(e) and (f)? If the State has not adopted the

exclusion, does the lab have a RCRA Part B Permt for

treat nent ?

Is the lab a conditionally exenpted small quantity generator

(sQ9?___ Does the | ab generate less than 100 kg/ no of

hazardous waste and less than 1 kg/no of acute hazardous

wast e? How nuch waste does the |ab produce each nonth?
Are there records available to substantiate the anount

of waste generated each nonth? Are there records

avai l abl e that substantiate how nmuch waste is being stored

on-site at any one tine? If the lab generates |ess than

100 kg/no of hazardous waste and less than 1 kg/no of acute
hazardous waste, the lab is a conditionally exenpted SQG To
qualify for this exenption, the lab nust neet the follow ng
(40 CFR 261.5):

a. Hazardous waste is characterized | AW 40 CFR 262.

b. There is never nore than 1,000 kg stored on site.

c Waste is sent to a TSDF or a facility that beneficially
reuses the waste, or a state permtted facility.

Are there records to substantiate the above clains?
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6.

Does the facility do any of the following (40 CFR 261.6):

Recycle materials in a manner constituting disposal?
Burn or send to be burned hazardous wastes in a boiler or
i ndustrial furnace for energy recovery?

Recycle waste containing precious netals?

Recl aim spent |lead-acid batteries?

CGenerate used oil?

oo

® Qo0

If the lab does any of the above, they are regulated by the
requi rements of 40 CFR 266 (Standards for the Managenent of
Speci fic Hazardous Wastes).

Contai ners previously holding a hazardous wastes may be
reused for other purposes or discarded as a solid waste (40
CFR 261.7) if they are enptied by pouring, punping,
aspirating, etc. Cont ai ners that once contained an acute
hazardous wastes mnust be tripled rinsed prior to reuse. VWhat
happens to enpty hazardous waste containers?

Are there enpty hazardous waste containers on site?

Have all residues been renoved from the containers?

Have all |abels been renoved from the containers?

What happens to enpty containers that once contained an acute
hazar dous waste?

Subpart B - Criteria for Identifying the Characteristic of

1.

Hazardous Waste and for Listing Hazardous Wstes

Does the |ab have a Hazardous Waste Managenent Plan or an
equi val ent ?

Subpart C - Characteristics of Hazardous Wastes

1.

Does the facility generate any of the follow ng types of
characteristic wastes:

a. lIlgnitable?_ c. Reactive?
b. Corrosive?_ d. TCLP?
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Subpart D - Lists of Hazardous Wstes

1.

Does the facility lab generate any of the following |isted
hazar dous wastes:

a. F-listed? c. P-listed?
bh. K-listed? d. Ulisted?
Does the facility understand how to characterize their waste?
Is there a plan that describes the procedure?
Li st exanples of the types of waste generated by the |ab:

G tation: 40 CFR 262 USEPA Regul ations for Hazardous Waste

Cenerators

Subpart A - GCeneral

1.

Does the facility generate |less than 100 kg/no of hazardous
waste and 1 kg/no of acute hazardous waste? If yes, the
facility is a conditionally exenpted SQG. Does the facility
store nore than 1,000 kg of waste or 1 kg of acute waste at
any one tine? If yes, the facility is NOTI a

conditionally exenpted SQG

Does the facility generates between 100 - 1,000 kg/no of
hazardous waste or store nore than 1,000 kg of waste on
site? If yes, the facility is a SQG

Does the facility generate nore than 1,000 kg/no? | f
yes, the facility is a generator.

Does the generator or SQG have a USEPA identification nunber
(40 CFR 262.12)7? What is that nunber?

Has the facility filed USEPA Form 8700-12, “Notification of
Hazardous Waste Activity”? Does the USEPA nunber on
this form match the USEPA nunber on the manifests?

E- 37



EM 200-1-1
1 Jul 94

Subpart B - Manifest

1.

Does the SQG or generator use a manifest when shipping
hazardous waste (40 CFR 262.20)7?

Are efforts nmade to use the consignnent states’s manifest?
If the consignnent state does not have a state

mani fest, are efforts nade to secure a nmanifest from the

generator's state (40 CFR 262.21)?

Does the facility sign the manifests certifying that a waste
mnimzation programis in place at the facility? -
Is there a waste mnimzation program in place (40 CFR
262.20)?

Do the following |land ban records acconpany the manifests:

USEPA Hazar dous Waste Number?

Correspondi ng Treatnment Standard?

Waste Analysis?_

Certification if waste nmeets |land ban standards or if
the lab is shipping |ab packs for disposal (40 CFR

a0 op

Subpart C - Pre-Transportation Requirenents

1.

Does the facility label, mark, and placard waste prior to
transportation to disposal? __ What training has been
provided to those persons?

Wo is responsible for |abelling, marking, and placarding the
waste leaving your facility?

SQG Requirenments (40 CFR 262.34(d)):

A SQG may generate between 100 - 1,000 kg/no of hazardous
waste and store up to 6,000 kg of hazardous waste on site

wi thout a permt. If the quantity stored exceeds 6,000 kg or
180 days (270 days if waste nust be transported over 200
mles to disposal), the SQG will need a TSDF permt for

st or age.
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Does the facility dispose of its waste over 200 mles
away from the facility?

Does the facility store hazardous waste nore than 180
days?_

Is nore than 6,000 kg of waste stored on site at any one
tine?

Is the waste stored in containers (40 CFR 265.170)7?

Are containers in good condition?

Is the waste conpatible with the containers?

Is the container always kept closed except when adding or
renovi ng waste?

Are the containers inspected at |east weekly?

Is the date of which accumnul ation began clearly nmarked on
each container?

Is the hazardous waste stored in tanks (40 CFR 265.201)7?

Are only conpatible wastes stored in the tank?

I's there sufficient freeboard or containnent around the

If the tank is a continuous feed tank, is there a neans
to stop inflow?__

I's the tank, discharge control equipnent, and nonitoring
equi pnment inspected each operating day?

Preparedness and Prevention (40 CFR 265 Subpart C)

(]

Does the facility have an internal comrunications or
alarm systenf

Does the facility have neans to sunmmobns energency

assi stance?

Does the facility have a portable fire extinguisher?
Is an adequate volunme of water available to fire
fighters?

I s adequate aisle space provided in container storage
area?

Have arrangenents been nmade with the local authorities to
famliarize themwith wastes stored at the site?

Has an energency coordi nator been designated?

Name:

Is the following information posted next to the phone?

- Nane and tel ephone nunber of the energency coordi nator?

- Location of spill control equipnent, fire alarm fire
extingui shers, etc.?

- Are all enployees famliar with the proper waste
handl i ng and energency procedures relevant to their
responsibilities?
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3. Cenerator Requirenents (20 CFR 262. 34):

A generator is a person who generates nore than 1,000 kg/no

of waste. A generator may accunul ate hazardous waste on site
90 days or less without a permt.

a. Does the facility store waste over 90 days?_

b. I's the waste stored in containers (40 CFR 265.170)?

c. Are the containers in good condition?

d. Is the waste conpatible with the container?

e. Are the containers always kept closed except when adding
or renoving waste?

f. Are the containers inspected at |east weekly?

g. |Is accunmulation start date marked on each container?

h. Is the container |abeled “Hazardous Waste”?

.

I's the hazardous waste stored in tanks (40 CFR 265

Subpart J)?

j. Is the tank integrity good?_

k. Has the tank been adequately designed to hold the waste
both structurally and with respect to conpatibility?

l. Has secondary contai nment been provided around the tank

(40 CFR 265.192)?

m Are only conpatible wastes stored in the tank?
n. |Is there sufficient freeboard or contai nment around the
t ank?
o. |If the tank is a continuous feed tank, is there a neans
p. to stop inflow?
Is tank, discharge control equipment and nonitoring
equi pnment i nspected each operating day?
g. Is tank closure anticipated?
r. During tank closure how was the disposal of contam nated

soil, structures, and debris handled (40 CFR 265.114)?

Preparedness and Prevention (40 CFR 265 Subpart Q)
Does the facility have an internal communications or
al arm syst enf?
b. Does the facility have neans to summobns energency
assi stance?
Does the facility have a portable fire extinguisher?
c. Is an adequate volune of water available to fire
fighters?
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e. | s adequate aisle space provided in container storage
area?
f. Have arrangenments been nade with the local authorities to

famliarize them wth wastes stored at the site?
g. Has an energency coordi nator been desi gnat ed?
Nane:

Conti ngency Plan and Energency Procedures (40 CFR 265

Subpart D)

a. Does the facility have a Contingency Pl an?

b. Does the plan include a |list of energency equipment?

C. Does the plan include a description of arrangenents wth
| ocal energency authorities? _

d. Does the plan include an evacuation plan?

e. Have copies of the plan been submtted to the |oca
authorities?

f. Has an energency coordi nator been designated?
Nane:

Training (40 CFR 265. 16)

a. Has training been provided to each enployee who handl es
hazar dous waste?

b. Has an annual update been provided?

c. Are the following records maintained at the facility:

- Job title of each position involving hazardous

- Name of person filling that job?

- Witten job description describing hazardous waste
related activities?

- Witten description of the type of training that wll
be provi ded?

- Docunentation that the enployees had received
training?

Satellite Accunulation (40 CFR 262. 34(c))

a. Does the facility use satellite accunul ations
points?

b. Are the containers in good condition?

c. Are the containers conpatible with the waste stored in
t henf

d.  Are the containers kept closed except when adding of
renovi ng waste?

e. Are the containers marked "Hazardous Waste" or others
words that identify the contents?
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Subpart D - Recordkeeping and reporting requirements

1.
2.

Are manifests kept on file for at least three years?

Are Biennial (applicable to generators only) and Exception
Reports kept on file for at least three years?

Are waste analysis, waste records, etc. kept on file for at
| east three years?

If the lab is a generator, has a Biennial Report been filed
by 1 March of each even nunbered year? If yes, does the
report include the follow ng:

- Nane, address, USEPA |ID nunber for the generator?

- Cal endar year covered by the report? _

- Nane, address and USEPA |ID nunber of each TSDF facility
you shi pped waste to?

- Nanme, address and USEPA |ID nunber of each transporter
used?

- Description of the waste? -

- Description of the effort for waste mnimzation?

- Waste mnimzation conparison with previous years?

- Generator’s certification?___

Has the facility filed any exception reports (40 CFR 262.42)7?

Recor dkeeping and reporting requirenents for SQG (40 CFR
262. 44) :

a. Are manifests kept on file for at |east three years?

b. Are waste analysis, waste records, etc. kept on file for
at |east three years?

c. Has the lab filed any exception reports (40 CFR 262.42)7?

Subpart E - Exports of Hazardous Waste

1.

Does the | ab export hazardous waste? If yes, see 40 CFR
262 Subparts E for requirenents.

Subpart F - Inports of Hazardous Wste

1.

Does the lab inport Hazardous waste? If yes, see 40 CFR
262 Subpart F for requirenents.
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Citation: 40 CFR 266 USEPA Standards for Managenent of Specific

Hazar dous Wastes and Facilities

Subpart E - Used G| Burned for Energy Recovery

1.
2.

Does the | ab generate used or waste oil?

Is the used oil sent to disposal? If yes, the used oil
nmust be sanpled and if characteristic or mxed wth a listed
hazardous waste the used oil nust be nanaged and di sposed of
as a hazardous waste.

If the used oil exceeds the paraneters listed in the table

bel ow, the used oil is considered to be off-specification:
Arseni c 5 ppm maxi mum
Cadm um 2 ppm maxi mum
Chr om um 10 ppm maxi mum
Lead 100 ppm maxi mum
Total Hal ogens 4,000 ppm maxi mum
Fl ash Poi nt 100 °F minimum
Does anal ysis of the used oil indicate all |evels |ess than
those presented in the table? If yes, the used oil is

specification used oil and hence is not regul ated under RCRA
If the used oil exceeds the levels presented in the table, it
is considered to be off-specification used oil and the oi
must be burned in an industrial furnace (40 CFR 260.10) or a
boil er (40 CFR 260.10).

Does the used oil typically contain over 1,000 ppm tota

hal ogens?__ If yes, the used oil is presuned to be a
hazardous waste unless the generator can prove otherw se.
Thus, this used oil becones a hazardous waste fuel and nust
be burned in boilers and furnaces that are permtted under 40
CFR 264. If the hazardous waste fuel oil is stored on site,
all generator regulations apply to this waste.

Is the oil properly disposed of?

a. Specification used oil is not regulated under RCRA
however, the state may have special handling and disposa
requi renents.

b. O f-specification used oil must be burned in an
i ndustrial furnace or boiler.

c. Hazar dous waste fuel nust be burned in permtted furnaces
and boil ers.
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Is the disposal nethod docunented? Are there records to
substantiate the characterization of the used oil? Are

there records identifying the energy recovery facility used

or the disposal facility used?

6. Does the lab sell/distribute their used oil directly to a
burner? Does the lab sell/distribute their used oil to

anot her rmarketer? If yes to either question, the lab is
considered a marketer of used oil

7. If the lab is a marketer of off-specification used oil, are
the followng requirenents fulfilled:

a. Analysis of used oil kept on file for both on-spec and
of f-spec used oil?

b. Notification to USEPA of off-spec used oil nanagenent
activities?

C. I nvoi ce system used?
included in the invoice system

The following itens nust be

- An invoi ce nunber.

- The lab's USEPA ID nunber and the receiving facility's
nunber .

- The nanes and address of the generator's facility and
the receiving facility.

- The quantity of off-spec used oil to be delivered.

- The dates of shipnent or delivery.

- The follow ng statenent: “This used oil is subject to
USEPA regul ation under 40 CFR Part 266."

d. Has the |ab secured a signed notice from the burner or
mar ket er certifying: that the facility has notified
USEPA of their location and managenent activities; and
that the burner will only burn the off-spec oil in an
i ndustrial furnace or boiler?

8. Recordkeeping requirenments for generators of used oil that
neets specifications:

a. Are copies of the analyses kept for three years?

b. Does the record include the nanme and address of the
facilities receiving the used oil?_

c. Does the record include the dates of shipnment or
delivery?

9. Recordkeeping requirenents for generators of
of f-specification used oil:
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a. Are copies of the invoices kept for three years?

b. Are copies of the required notices kept on file for three
years?

Does the lab burn used oil for energy recovery? I f yes,

the requirenents of 40 CFR 266. 44 nust al so be net. Check

the regulations to ensure conpliance.

Subpart F - Recyclable Mterials Uilized for Precious Mta

Recovery

Does the lab accunul ate precious netals for reclamation?
If yes, has the lab notified USEPA of the reclamation
activities? Does the |ab use a manifest when

transporting precious netals for reclamation?
Does the lab store recyclable material s?

a. Does the lab maintain records showi ng the vol une of
materials stored at the beginning of the cal endar
year ?

b. Does the lab maintain records show ng the vol unme of
materials generated during the cal endar year?

c. Does the lab maintain records showi ng the vol une of
materials remaining at the end of the cal endar year?

Are these materials being speculatively accunul ated?

If yes, all generator standards apply to these nmaterials.
Basically the material is being speculatively accunulated if
the material is being stored and there is no real plans or
mar ket for reclanmation. See 40 CFR 261.1 (c) for exact
definition.

Subpart G - Spent Lead-Acid Batteries Being Reclained

1.

Does the lab store spent batteries? If yes, are these

batteries destined for disposal? If yes, these
batteries are to be nmanaged and disposed of as hazardous
wast e. If no, are these batteries destined for reclamtion?

If yes, has the lab notified USEPA of this activity?
If the lab is storing spent batteries for reclamation,
40 CFR Part 264 applies.
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SECTI ON 7. FEDERAL RCRA COVPLI ANCE (conti nued)
Review the State regulations and |ist below any differences

between the Federal RCRA requirenents and the State's
requi renents:
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SECTI ON 7. FEDARAL RCRA COWPLI ANCE (conti nued)
The lab shall prepare to have the follow ng docunents, if
applicable, ready for review during the inspection.

1. USEPA Notification Form 8700-12

2. USEPA Il dentification Nunber

3. SQG Permt

4. RCRA Part A Permt

5. RCRA Part B Permt

6. NPDES Permt

7. Manifests

8. Waste Analysis Records

9. Land Ban Records
10. Excepti on Reports
11. Bi enni al Reports
12. Annual Reports
13. Training and Personnel Files

14. Contingency Plan/Spill Prevention Control and
Count erneasure (SPCC) Pl an

15. Agreenents with Local Energency Authorities
16. Used G| Records

17. Hazar dous Waste Managenent Pl an
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ANALYTI CAL PARAMETERS, METHODS, AND FEE SCHEDULE FOR
THE PERFORMANCE EVALUATI ON SAMPLES FROM
THE U. S. ARW CORPS OF ENG NEERS

The USACE PE sanples are paraneter, mtrix, and mnethod
specific. Li sted bel ow are: the conmon anal ytical paraneters and
matrices for PE sanples that are currently available from the
USACE, the analytical nethods that are normally required for the
PE sanpl e anal yses, and the fee schedule that are currently
charged for additional or non-project-required PE sanples. The
fee schedule of the PE sanples is on a per nethod, per matrix,
and per shipnent basis.

ANAL YTI CAL PARAMETERS MATRI X METHODS COST
Vol atile O ganics wat er 8240A $100
Hal ogenated Vol atile Organics wat er 8010A $100
Aromatic Volatile Organics wat er 8020 $100
Sem vol atile O ganics wat er 8250/ 8270A $150
Sem vol atile O ganics soi | 8250/ 8270A $150
Organochl ori ne Pesticides wat er 8080 $100
Pol ychl ori nated Bi phenyls wat er 8080 $100
Pol ychl ori nated Bi phenyls soi | 8080 $100
Chl ori nated Herbicides wat er 8150A $100
Phenol s wat er 8040A $100
Pol ynucl ear Aronmatic Hydrocarbons water 8100/ 8310 $100
Nitroaromatics and N tram nes wat er 8330 (draft) $150
Nitroaromati cs and Nitram nes Soi | 8330 (draft) $150
Pet rol eum Hydr ocar bons wat er 418.1 $100
Pet r ol eum Hydrocar bons soi | 9071/ 418. 1 $100
Pet r ol eum Hydrocar bons wat er 8015 (nod.) $150
Pet r ol eum Hydrocar bons soi | 8015 (nod.) $150
Q1 and Gease wat er 413.1/413.2 $100
Trace Metals wat er 6010A/ 7000s $100
Trace Metals soi | 6010A/ 7000s $100
Cyani de wat er 9010A/ 9012 $100
Total Organic Carbon wat er 9060 $100
Phenol i cs wat er 9065/ 9066/ 9067  $100
Common Ani ons wat er 300. 0/ 300s $100
Total Hardness wat er 130s $100
Al kalinity wat er 310s $100
Chemi cal Oxygen Denand wat er 410s $100
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GUI DANCE FOR PREPARATI ON, HANDLI NG, AND VALI DATI ON OF
PERFORVANCE EVALUATI ON SAMPLES

G1l. Introduction. PE sanples are an integral part of a
conprehensi ve | aboratory validation program and are used to
eval uate the performance of the entire |aboratory system for a
specific paraneter and matri Xx. This includes sanple tracking,
preparation, analysis, nethod selection (i.e., selection of
particular options within specified standard operating
procedures), record keeping, and data reduction and reporting.
The USACE' s HTRW Quality Assurance (QA) Program routinely enploys
PE sanples to validate the performance of a contract |aboratory
and to evaluate the quality of data produced by a validated

| aboratory. The USACE has devel oped a nunber of PE sanples in

water, soil, and sedinment matrices for various environnental
anal yses. QG her new PE sanples in the above matrices and air
matrix are under developnent to fulfill the USACE s environnenta

m Ssi on needs.

a. PE sanples used for performance evaluation could be
either single blind or double blind. A single blind PE sanple is
known to be an audit sanple, but its conposition is not known to
the analyst. A double blind PE sanple is intended to be
I ndi stinguishable from a routine field sanple such that a
| aboratory will not devote nore attention to produce non-routine
anal ytical performance. Use of double blind PE sanples is
perhaps the nost ideal approach to the assessnment of |aboratory
per f or mance. However, stability considerations for aqueous
sanpl es and honogeneity concerns for soil sanples present
substantive obstacles to the effective use of double blind PE
sanpl es. G ven these concerns, use of single blind PE sanples is
currently the nost effective and econom cal mechanism for
nonitoring |aboratory perfornmance.

b. The preparation process for PE sanples should be
carefully planned to ensure the precision, accuracy, and
reproduci bility of each batch of PE sanples. Det ai | ed
preparation procedures should be docunented and maintained
I n-house per proper USEPA and USACE gui dance for |ega
defensibility. Al chemcals, reagents, and solvents used should
be pre-analyzed to ensure that they nmeet high purity
requi renents. Each gravinetric and volunetric neasurenent
devices such as titrant, balance, and calibrant should be
certified against the National Institute of Standards and
Technol ogy (N ST) standards whenever avail abl e. Only ASTM cl ass
A volunetric glassware should be used for PE sanple preparation
Each batch of resulting PE sanples should be checked to confirm
concentrati ons. Al PE sanples should be refrigerated and stored
in the dark to ensure maxi num storage |ife.
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c. ldeally, all PE sanples should have the follow ng
characteristics:

- Physical simlarity to field sanples.
- Analyte and interference content simlar to field sanples.

- Analyte concentrations near the levels expected in field
sanples, or, in absence of this information, concentrations that
span the range of the anal ytical nethod.

- Behavior simlar to actual field sanples throughout
| aboratory handling and nethod mani pul ati ons.

- Ability to provide useful information on |aboratory
performance as well as docunentation of associated data quality.

d.  During the design and devel opnment of PE sanples, the
USACE nust ensure that the follow ng goals are considered and
net.

- Suitability of the materials to mmc real world
environnmental sanples for performance evaluation of sanple
processing and anal ysis.

- Honogeneity of the materials in terns of the target
analyte profile.

- Stability of the materials in ternms of the target analyte
profile over an extended tine no less than specified holding
tine

- Long-term availability of a sufficient and reliable supply
of PE sanpl es.

- Legal defensibility of the data associated with PE
sanpl es.

- Mnimzation of the cost and tine required to produce
these materi al s.

G 2. Determinig PE Sanple Requirenments and Specifications. As
af orenentioned, ideal PE sanples should be site-specific. The
constituents (analytes and nmatrices), concentrations, and

associ ated acceptance limts for PE sanples should be selected
based on certain key aspects of the specific project: project
goal s and objectives, data quality objectives (DQ3s), and

anal ytical methods to be enployed. However, due to the great
nunber and broad variety types of environnental projects and
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prograns that the USACE is involved in, site-specific PE sanples
are not cost effective and may not be available in a tinely

manner . Furthernore, the USACE PE sanples are mainly used for
val idation of contract |aboratories prior to field sanple
anal ysi s. The continuous nonitoring of contract |aboratory's

performance during the tinme period of active field sanple
analysis is mainly achieved through analysis of split field QA
sanpl es by governnent QA |aboratories, with supplenental PE
sanples if needed. Therefore, the USACE PE sanples are basically
desi gned and prepared on a non-site-specific basis.

a. Matrix. Ideally, the matrix for the PE sanples should be
relevant to the problem at hand and nust be accurately
characteri zed. The matrix can generally be categorized into
water, soil, sedinent, sludge, ash, oil, waste, etc. However ,
significant matrix differences can be found, for exanple, between
two soil or even two water sanples. The design of PE sanples
shoul d include consideration of the origin, mneralogy, and
pretreatnment of the field sanples. Because total site-specific
PE sanples are not cost effective and/or available in a tinely
manner, the USACE nornmally uses reagent water and real world soi
and sedinment as matrix materials for preparation of PE sanples.
By special requests, the USACE can also prepare PE sanples with
site-specific sanple matrices, such as spiked field sanples or
spi ked well-defined field matrices.

b. Met hods. The anal ytical nmethod or instrunentation to be
used for analysis nust be considered when selecting or preparing
PE sanpl es. PE sanples prepared for a highly sensitive
instrunent, such as graphite furnace atom c absorption (GFAA)
spectrophotoneter, may not be appropriate for a |less sensitive
instrument, such as flanme atom c absorption (FLAA)
spectrophotonmeter or inductively coupled plasma (I1CP) atomc
em ssi on spectroneter. Because nost USACE environnental projects
request USEPA SW 846 nethods for sanple analysis, the majority of
USACE PE sanples are designed and prepared for evaluation of a
| aboratory's capability in SW846 nethods. PE sanples for the
USEPA CLP or drinking water nethods are al so avail abl e.

c. Quality Assurance/ Quality Control. The | aboratory
val i dation process is usually focused on certain specific
problenms with a laboratory’s quality assurance/quality contro

vV Q). Wth proper use of different types of PE sanples,
specific QA QC problens can be detected and corrected. For
exanpl e, analytical precision could be verified by duplicate PE
sanples that are extrenely honogeneous (such as water) and
contains many anal ytes at m drange concentrations. Matri x spike
recovery problens can be verified by sending a spiked field
sanpl e and a spiked extract or digest of the sane field sanple.
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Differences in recoveries between pre- and post-extraction/
di gestion spikes wll denonstrate whether the |aboratory’s
extraction/digestion process is at fault. Precision data based

on PE sanples of clean matrices and on PE sanples of real world
matrices provide information about the true |aboratory precision
agai nst the precision difficulty associated with the nethod on
conpl ex matri ces.

d. Anal ytes. A PE sanple nmust contain target analytes, but
it also should contain conponents that cause known interferences
when the target analytes are neasured. This approach will
uncover whether or not the laboratory is performng interference
correction and the extent to which the correction is effective.
Sonmetines the difficulties encountered by a laboratory in the
anal ysis of PE sanples may be due to limtations of a nethod or
an instrunent. When considering candi date PE sanples, one should
obtain as nuch information as possible about the anal ytes of
interest, all possible interfering species, and the limtations
of the nmethod or instrunent.

(1) It is comon to include problematic and non-problematic
analytes and to evaluate a |aboratory’s perfornmance proficiency
on an anal yte-by-anal ayte basis. PE sanples that contain
probl emati ¢ anal ytes that are unstable, reactive, or interfering
under optional preparation/analysis conditions can be used to
check whether a |aboratory takes proper precautions and
corrective actions. Exanpl es of these include: breakdown of DDT
and endrin in a dirty gas chromatography (GC) injection port; |oss
of dichl orobenzene (the nost volatile of the semvolatile
conpounds) by a poor nitrogen bl owdown technique; |oss of
phenol s caused by inconplete acidification of the sanple, a less
than required extraction tine, excess drying out of the extract,
etc.

(2) False-positive problens can be identified by |ooking for
detection of analytes that are purposely left absent.
Fal se-negative problens can be identified by adding |ow |eve
anal ytes and watching for non-detects. O, the PE sanples my
contain isonmers of analytes that elute close together and share a
comon GO/ MS ion (for exanple, 2,4,5 & 2,4,6-trichlorophenol,
4-ni trophenol & dibenzofuran, benzo(a)anthracene & chrysene
benzo(b) & benzo(k) fluoranthene, anthracene & phenanthrene), high
level of transition netals (especially iron) that exhibit

potentially interfering spectral |ines, or excess phthalate
esters or elenmental sulfur that interferes with pesticide or PCB
anal ysi s. These conditions are designed to mmc problens that

woul d occur in analyzing routine field sanples.
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(3) PE sanples should be designed to evaluate the entire
anal ytical process. Specific nodifications of the conposition of
PE sanpl es provide additional checks of specific procedures. For

exanpl e, semvolatile PE sanples should contain acid, base, and
neutral extractable over the full retention tinme range.
However, the addition of isoneric pairs to organic PE sanples

will check GC resolution; the addition of phthalates to pesticide
PE sanples will test extract cleanup nethods; the addition of oil
to soil PE samples will verify whether gel perneation

chr omat ographic cleanup was perfornmed as contract required; and
the use of potassium ferricyanide, instead of potassium cyanide,
to prepare aqueous cyanide PE sanples wll check whether
distillation was conducted. Various other analytes nmay be added
to gauge instrunment performance, such as addition of

chl oronethane to volatile PE sanples to check for correct purge
flow, addition of di-n-octyl phthalate to semvolatile PE sanples
to determne if the GOM transfer line tenperature was set too
| ow, use of specific xylene isoners to indicate if proper
standards and response factors were used to set up instrunent
Criteria, etc.

(4) Certain groups of conpounds should not be conbined since
they will react together. For exanple, semvolatile acids
(phenol s) should not be conbined wth bases (anilines), because
t hese conpounds will react with each other causing subsequent
| oss of anal ytes. Silver and low to nmedium |levels of chloride
are inconpatible and should not be m xed. Certai n conpounds nmay
not even be conpatible with sone instrunents and should not be
used. For exanple, it is difficult to use GFAA to analyze a PE
sanple with a high concentration of chloride because of analyte
signal suppression.

G 3. Preparation of PE Sanples. PE sanpl es can be prepared
either by spiking known anounts of analytes into a well defined
honogeneous matrix or by defining well honogenized real world
sanpl es. The USACE PE sanples can generally be categorized into
two groups based on preparation nethods: fortified PE sanples and
"real world” PE sanpl es. The fortified PE sanples are prepared
by spiking high purity reagent water or control solid materials
with solvated target analytes of high purity. Fortified PE
sanples cost less to prepare and allow qualitative and
guantitative variations in the conpositions of final PE sanples.
Real world PE sanples are usually soil or sedinment collected from
contam nated sites, which are dried, ground, mxed, and analyzed
prior to use. Real world PE sanples are used for validation of

| aboratory performance in soil analysis for two reasons: (a) it
is very difficult to prepare an absolutely honobgeneous sanple
that can then be subsanpled for PE sanples and (b) a spiked
sanple can never truly represent the weathering and conplexities
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of a naturally contam nated matri x. Because the constituents are
integrated into the matrices as naturally as possible, the rea
worl d PE sanples present special analytical challenges of matrix
i nterferences. The USACE 1s continually seeking suitable rea
worl d sanples that represent typical environnmental sanples and
contain a broad spectrum of target analytes at adequate
concentrations.

a. GCeneral Preparation Procedure. Regardl ess of the type of
PE sanples, the general USACE procedure for preparing PE sanples
is outlined bel ow

(1) Determne matrix type, analytical nethod, and
i nstrumnent ati on.

(2) Calculate the amount of PE sanpl es needed by volune or
wei ght .

(3) Select analytes, interferences, solvents, and
preservati ves.

(4) Decide on the concentration of each conponent.

(5) Select stock materials and cal cul ate appropriate anounts
to add.

(6) Wite step-by-step instructions (i.e., standard
operating procedures).

(7) Perform an error analysis and determ ne performance
requi renents.

(8) @ontain materials.
(9) Prepare the PE sanple.

(10) Verify the concentration of each conponent in the PE
sanpl es.

(11) Verify PE sanples by nulti-laboratory referee anal yses

(12) Establish the performance acceptance limts of PE
sanpl es.

Wen real world materials are used for preparation of
fortified or non-fortified PE sanples, additional intra- and
interl aboratory analyses are needed to verify the conpositions of
the real world materials. Any indigenous |evels of analytes and
interferents that are present in the real world materials mnmust be
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accurately determ ned. Depending on the levels and types of
anal ytes and interferents, the real world materials may be used
for preparation of fortified or non-fortified PE sanples.

b. Starting Miterials and Stock Solutions. Starting
materials and stock solutions nust fulfill several criteria in
order to be suitable for preparation of PE sanples. Al critica
information about starting materials and stock solutions should
be recorded in |ogbooks such that the PE sanples are traceable to
NI ST or other reliable reference nmaterials.

(1) Purity is the first requirenent, especially if the fina
sanple’s true values are going to be based on the material added
to the sanple. Only chem cal sources of known high quality wll
be used for PE sanple preparation. The purity of all reagents,
acids, and solvents should be checked prior to use. Purity is
not as nmuch of a factor if the PE sanple is going to be
characterized wth consensus values from reputable |aboratories.

(a) For inorganic PE sanples, contam nant |evels should be
in the low ppmrange if the PE sanple is to contain only one
anal yte. H gher purity (low ppb range) starting materials should
be used if nultianalyte PE sanples are prepared (to avoid
contamnation) or if sensitive instrunmentation is used. The
anount of target analytes in the starting material should be
certified to within £0.5 percent for nost cases. Material s that
are sold without certified purity information should not be used.
I ndividual netal solutions are either purchased from NIST or from
vendors whose materials are traceable to N ST.

(b) For organic PE sanples, only the highest purity solvent

shoul d be used. Purge-and-trap grade nethanol is necessary for
preparation of volatile spiking solution because |ower grades
frequently contain toluene and xylene as inpurities. St andar ds

for use in preparing organic PE sanples may be purchased neat, as
singl e conponent solutions, or as nultiple standard m xes from
reliable vendors.

(2) Stability and chemcal conpatibility are other inportant
criteria for starting materials and stock solutions. Specific
reagents for each analyte are selected on the basis of
availability and chem cal characteristics, such as stability and
reactivity. An expiration date nust be specified for all
prepared materials.

(3) For solid PE sanples, unless the entire sanple is to be
anal yzed, honogeneity is one of the nost inportant factors to be
consi der ed. Natural solid matrices, such as soil or sedinent,
shoul d al ways be dried, ground, sieved, and m xed thoroughly
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prior to spiKking. For solid PE sanples, the snallest sanple
aliquot that will provide reproducible analysis results could be

estimated with Pierre Gy s sanpling theory and confirned by
replicate anal yses. (See F. F. Pitard, Pierre G’ s Sanpling
Theory and Sanpling Practice, 2 volunes, 1989, CRC press, Inc.
Boca Raton, Florida.) For liquid PE sanples, honbgeneity is

i nherent unl ess adhesion of analytes to the container wall or
mul ti pl e phases are present. Normal |y, nultiple phase PE sanples
shoul d be avoi ded because sanpling errors may overwhelm all other
errors, thus limting a study's useful ness.

(4) Starting materials and stock solutions should al so be
obtai ned at appropriate concentration levels to mnimze the
amounts required and remain in the realm of accurate |aboratory
war e mneasurenents. For exanple, weights of solid materials
should be between 0.1 and 500g and volunes of |iquids should be
between 50 pL and 500 nL. Avoid dilutions that would require odd
sizes of volunetric ware. If several levels for a given analyte
are available, the nore concentrated solution should be chosen to
mnimze potential contam nation from stock material s.

(5 Wien comercially available reference materials are
utilized, only certified reference materials (CRVM5) should be
used for PE sanple preparation. The term “certified” means that
docunentation supports the reference material. Using a CRM may
assure the capability of the neasurenent system to determne the
analyte in the sanple. NIST is the nost wdely used supplier of
CRMs. However, wusing N ST values for solid nmaterials can lead to
conparison errors on data obtained using USEPA inorganic and

organi ¢ extraction nethods. NI ST expresses CRM values as “total”
concentrations but many USEPA nethods use val ues based upon
“extractabl e” concentrations. Because of this, certified N ST

values for solid CRMs usually cannot be used. Using N ST val ues
do not pose a problem in performance evaluation of |aboratories
for water analysis, where “total” extractables approximte true
val ues. The acceptance criteria of the USACE PE sanples should
be established based on extractable concentrations.

(6) Each lot of standards used for preparation or
verification of PE sanples should be analyzed by the PE sanple
suppliers to verify its concentration prior to use. Reanal ysi s
of the standards is required periodically to verify stability,
according to a schedule optimzed for each standard. The
probable error of each step in the preparation of PE sanples
shoul d be evaluated and used to assess the overall probable error
and inplications on confidence levels. Details analysis and
val i dation procedures should be docunented and maintained
i n-house per appropriate USEPA and USACE gui dance for |ega
defensibility.
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(7) Al PE sanple suppliers nmust actively participate in
State and/or Federal proficiency testing prograns and provide the
USACE Laboratory Validation Conmttee wth their nost recent
results for review on a quarterly basis.

(8) Safety nmust al so be considered. Material Safety Data
Sheets (MSDS) should be obtained with each material and should be
read and followed carefully. As good |aboratory practice, handle
and weigh out all toxic materials in a well ventilated funme hood.

c. Calculations. The cal cul ations involved in preparing
fortified PE sanples are relatively sinple. It is best to start
with the final volunme or weight of PE sanples to be prepared and
wor k backward to determ ne the anounts of individual analyte
st ocks needed. Care should be taken in calculations with reagent
purity values, gravinetric factors, dilution and concentration
factors, significant figures, and unit manipul ations. The nost
common types of concentration units are weight/weight for solid
PE sanples and weight/volune for liquid PE sanples. Reagent
bottles should be |abeled with specific units, such as pg/nL or

g/ kg. Ambi guous units such as ppb or ppm should not be used
ecause these units do not differentiate between weight/weight or

wei ght/ vol une. Dependi ng on when they are noticed, calculation
errors can have serious ramfications when PE sanples are
i nvol ved. Therefore, it is best to double check all calculations

| eading up to the final concentrations of PE sanples before the
sanpl es are prepared. Good | aboratory practice should include a
second person’s review of the calculation

d. Standard Operating Procedures. In order to prepare
reliable PE sanples, adherence to prescribed preparation
procedures is inperative. In any operation that is perforned on
a repetitive basis, reproducibility is best acconplished through
the use of standard operating procedures (SOPs). This is
especially true for preparing PE sanples that will be used to
determ ne |aboratory performance. An SOP is defined as a
witten, narrative, and stepw se description of |aboratory
operating procedures including exanples of |aboratory
docunent ati on. An SOP should accurately describe the actua
procedures used in the laboratory to ensure that reproducible
results can be achieved by follow ng the SOP. The SOP for PE
sanpl e preparation should be prepared as part of the planning
process and should be at or near conpletion before PE sanple
preparation work begins. The SOP should be reviewed before
preparing actual PE sanpl es. Anmbi guous statenents or term nol ogy
like “air dried at anbient tenperature” or “1:10 dilution” should
not be used when “18 to 22°C or “ten-fold dilution” is neant.

The “1:10” may be confused with one part concentrate diluted with
ten parts of diluent, which is really an 11-fold dilution. As a
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PE sanple is prepared, changes and observations are docunented so
that significant information will be available if needed |ater

e. Fortified PE sanples. Fortified PE sanples are usually
prepared with spiking techniques. Either large volunmes or small
units of fortified PE sanples of any matrix can be prepared by
spi king anal ytes of choice at selected concentrations. Normally,
it is preferable to spike a large volune and create individua
units fromit, unless there is a major concern of analyte loss to
contai ner wall. PE sanpl es should be prepared by designated,
experi enced senior chemsts to inprove batch-to-batch
reproducibility and reliability.

(1) Fortified agqueous PE sanples. Aqueous PE sanples should
be prepared on the day of shipnment, usually early in the week to
all ow adequate preparation tinme for the contract |aboratory to
perform di gestions, extractions, cleanups, etc. before the
weekend.

(a) Reagent water which is free of contamnants at the
met hod detection limts is normally used for PE sanples
preparation. Reagent water can be prepared by passing tap water
through a reverse osnosis water system and then through an
ultraviolet and activated carbon cartridge or equivalent system
to produce analyte-free reagent water. The quality of reagent
wat er should be nonitored and docunented on a routine basis.

(b) ASTM class A pipets and calibrated mcrosyringes should
be used for delivering and spiking during PE sanple preparation
Variabl e pipetters can be used if they are verified to be in
cal i bration; however, glass pipets are preferred. Sanpl e
containers (high density polyethylene for inorganic and anber
glass for organics) are purchased as “certified pre—cleaned”
accordi ng to USEPA standards.

(c) Gavinetric measurenments can be used on less volatile
l'i quids, such as water. If weights are used for calcul ations,
density of the liquid also nust be determ ned so that
wei ght-to-volune units can be calculated. Volatile |iquids have
to be prepared by volune, using mniml headspace and m ni nmal
exposure to the atnosphere. Di luents should already contain any
required preservatives so that final volunmes are not altered by
preservation.

(d) Full-volume PE sanples of one liter are normally used
for aqueous organic PE sanples except volatiles which are 40 nL.
A trip blank should always acconpany volatile sanples for each
different analytical nethod. Volumes for the inorganic analyses
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vary from 200 to 1,000 nmL, depending on the target analytes and
anal yti cal nethods.

(e) Miultiple sets of spiking solutions are maintained wth
varying constituents and concentrations to avoid sending the sane
PE sanples to the sane | aboratory twice or to affiliated
| aboratories of the sane parent organization.

(f) Organic spiking solutions (except volatiles) are
prepared by dilution of reference stocks. Records and
certificates of all stock solutions and dilutions are naintained
in standard | ogbooks. Aqueous PE sanples for organics (except
vol atiles) are spiked individually into the sanple bottles since
the entire sanple is used for analysis.

. (g) Volatile spikes are purchased as m xed sol utions
designed for |aboratory evaluations and certificates are

mai ntained in |aboratory files. Aqueous volatile PE sanples are
prepared in a volunetric flask with sufficient volune to prepare
the day's shipnent and then transferred to 40-nL VOA vials for
subm ssion to contract |aboratories.

(h) Aqueous PE sanples for inorganic are prepared in
volunetric flasks and aliquots are then transferred to individual

sanpl e bottles for shipnent.

(i) Al PE sanples should be properly preserved per nethod
requi renents. PE sanples with critical holding tines should be
shi pped imediately after preparation to allow adequate tinme for
the contract |aboratory to prepare and analyze the PE sanples.

Only one aliquot of each aqueous PE sanple will be sent
to each contract |aboratory. Because the aqueous PE sanple is
prepared with reagent water, the |aboratory will be instructed to

perform met hod-specific QC analyses with its own reagent water.

(2) Fortified solid PE sanples. Various types of soil
sanples are collected and prepared to serve as a solid matri Xx.
The soil could be clayey, silty, or sandy with different
al kalinity, organic, and netal contents. However, care nust be
taken to avoid using soils that are very reactive to acids or

ot her reagents used for sanple preparation. Except for volatile
organics, solid PE sanples can be prepared by solid or liquid
addi ti on. Due to the high volatility of volatile organics, soil

PE sanples for volatile organics can be prepared by a vapor
fortification technique. (See A D. Hewitt, P. H Myares, D C
Leggett, and T. F. Jenkins, Conparison of Analytical Methods for
Determ nation of Volatile Organic Conpounds in Soils, Environ.
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Sci. Technol., 1992, 26. 1932.) The USACE is looking into this
t echni que.

(a) After renoval of extraneous materials such as rocks
sticks, etc., the soil will be air dried, ground, and mixed wth
mlls or grinders. Mxing mlls or grinders capable of grinding
and mxing |arge volunes of soil (up to 1 gallon) per batch are
preferred. Separate batches can be conbi ned, sieved to pass 150
mesh (<100 pm, and blended in a larger container. A 1 g sanple
al i quot should have a relative sanpling error of about two
percent at this particle size if the total batch is 100 g. The
grinding and mxing tinmes are established by short interval runs
and examning the particle size and physical consistency of the
soil. The honogeni zed soils should be stored in a cool, dark,
and dry pl ace. If needed, the potential influence of |aboratory
relative humdity can be renpbved by conditioning an air dried,
si eved, and thoroughly mxed soil wth casq desi ccati on.

(b) The concentrations of any target analytes and
interferents in the honogeni zed soil should be thoroughly and
accurately determ ned. It is preferred that the concentrations
of natural contamnants in the soil are below nethod detection
l[imts or relatively |low conpared wth the concentrations of
spi ked anal yt es.

(c) The spiking can be done by solid addition. The two
solids that are to be mxed should be reduced to approximately
the sane small particle size (at |east <150 nesh) before m xing.
This reduction leads to easier blending and conponents wll be
| ess prone to segregate during storage and transit. Relative
anounts of each conponent should not be extrene because it is
very difficult to evenly distribute small anobunts of one materia
wi thin |large anounts of another. If extrenes in relative anounts
cannot be avoided, the blending can be done in stages. That is
a small quantity of the main conponent can be spi ked and bl ended,
then m xed and blended with the rest of the main conponent.

(d) The spiking can also be done by liquid addition.
Anal yte solutions (except volatiles) are sprayed over the
honogeni zed soil in small increments. After vaporization of the
solvent, mx the soil thoroughly and spray again. The above
process is repeated until all analyte solutions are used up.
Rinse the spray bottles with nore solvent and spray over the soi
again to ensure all target analytes are quantitatively
transferred to the honogeni zed soil. \Wen |liquid spikes are used
to nodify solid matrix, the solvent nust be renoved by drying.
Since local deposits of analyte can be left after drying,
thorough mxing after drying is crucial. Mxing can be inproved
by using enough solvent to forma runny paste or nud. The paste
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is occasionally stirred while drying and, when conpletely dry,
nmust be re-ground and bl ended.

(e) Prior to packing the honbgenized bulk PE sanples into
small units for use, the honbgeneity of the PE sanples should be
reassessed to determ ne the mninum subsanple size for each
target analyte. A general approach is first selecting aliquots
from the honogeni zed bul k PE sanples and neasuring the
concentrations of target analytes. A two-way analysis of
variance is then carried out by conparing results from aliquots
within subsanmples with those between subsanpl es. | f the means do
not differ significantly at 95 percent confident |evel, the bulk
PE sanples is considered honpbgeneous. Honogeneity could further
be assessed by analyzing aliquots from certain percentage of the
i ndi vidual subsanples at a variability of, say, five percent
relative standard devi ation. Not all target analytes need to be
tested, and a single nmeasurenent technique may be used, However ,
the selected anal ytes and techni que should include be
representative and concl usive.

f. Real world PE sanples. Real world soil and sedinent PE
sanples are collected from locations that have significant |evels
of numerous contam nants of concern. Nurerous | ow | evel s of

anal ytes that nmay cause problens in assessing |aboratory
performance should be avoi ded. Large volunes of materials are
coll ected and shipped to USACE PE sanple suppliers for

pr ocessi ng. The nmaterials are mxed thoroughly and extraneous
materials are renoved. Approximately five to ten gallons of
materials are air dried to three to four percent noisture. The
materials are then ground in a large volunme grinder to pass

t hrough a 0.5-mm si eve. Materials are mxed and passed through
the grinder a second tinme to desired particle size (i.e., 45-75
pum and stored at 4°C in the dark.

(1) Extraneous materials such as rocks, sticks, etc. should
first be renoved fromthe solid materials. The materials are
then air dried, ground, and mxed with mlls or grinders. M xi ng
mlls or grinders capable of grinding and m xing |arge vol unes of
soil (up to one gallon) per batch are preferred. Separ at e
bat ches can be conbi ned, sieved to pass 150 nmesh (<100 um, and
blended in a larger container. A |-g sanple aliquot should have
a relative sanpling error of about two percent at this particle
size if the total batch is 100 g. The grinding and mxing tines
are established by short interval runs and examining the particle
si ze and physical consistency of the soil. The honogeni zed soils
should be stored in a cool, dark, and dry place.

(2) The content of natural PE sanples can be altered by
spiking to fulfill special needs. The sane spiking technique as
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previ ously descri bed can be used. After spiking and drying, an
additional blending step is necessary.

(3) Most real world PE sanples used by the USACE are very
st abl e. The stability of PE sanples should be studied and
nmoni tored by anal yzing random PE sanples of each production batch
according to a proper kinetics-based schedul e. Sonme real world
solid PE sanples have been used as long as five years with no
significant changes in concentrations in nmetals and semvol atile
or gani cs.

(4) Miltiple sets of real world PE sanples with different
constituents and/or concentrations should be avail able and ready
for use to avoid sending the sanme PE sanples to the sane
| aboratory twice or to affiliated |aboratories belonging to the
same parent organization

G4 . Handling. Al PE sanples should be handled and stored with
extreme care to ensure the sanple stability, integrity, purity,
and authenticity.

a. Generally, containers are selected for their inertness to
their contents and their ability to prevent sanple |oss. Sanpl es
for organic analyses are stored in anber glass to avoid the
pl asticizers and organics found in plastic containers. Amber
glass is recommended since sonme analytes are ultraviolet (W)

I ight sensitive. Plastic bottles are suggested for netals to
avoid leaching of trace inpurities from glass containers. Bottle
caps should be tightly closed to avoid |eakage during shipnent.

b. A PE sanple nmust maintain its stability. I f val ues
change significantly before the sanple can be anal yzed, the PE
sanple is worthl ess. Short holding tinmes are common practice for

unst abl e species such as nercury, cyanide, and volatile organics.
In addition to observance of holding tines, preservatives and
refrigeration are used to retard sanple degradation. In

addition, PE sanples for cyanides and organic analysis should be
kept in the dark to avoid degradation by WV |ight. PE sanpl es
must be preserved according to the required analysis. For
exanmpl e, aqueous PE sanples for volatile organics should only be
acid preserved depending on the analytical nethod to be used.
Normally, all PE sanples should be preserved and stored at 4°C in
the dark to retard degradati on processes. Anal ytes requiring
different preservatives cannot be grouped together in the sane
sanpl e cont ai ner. Bottles for volatile organic sanples should be
conpletely filled to retard |loss of volatiles.

c. Al PE sanples should be appropriately preserved, packed,
and shi pped by overnight express delivery service to conmercia
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| aboratories according to USEPA, USACE, and DOT regul ations and
gui del i nes. Chai n-of-custody form should be used for all PE
sanpl es.

d. PE sanples are usually provided as single blind, although
double blind are occasionally provided. \Wen double blind PE
sanpl es are shipped, special precautions on |abeling and packing
shoul d be taken to nake the PE sanples indistinguishable from
regular field sanples. The packaging and container mnust be
identical with that used by field personnel sending the sane
sanple type to the contract |aboratory. Special arrangenents,
such as arranging for a “consulting firnf to contract with the
| aboratory to be evaluated or using the sane bottles, |abels,
chai n-of -custody fornms, sanple coolers, shipping |ocation, etc.
as used in the field, will be made to simulate actua
envi ronnment al sanpl es.

G5. Validation. Because PE sanples may be used to disqualify a
| aboratory's performance or to challenge a laboratory's results,
the analyte concentrations in PE sanples nust be validated wth

| egal defensibility prior to use. Al PE sanples should be
nmeticulously tested internally and externally to determne the
true values and statistically establish the acceptance limts
prior to use.

a. Two approaches, the consensus interlaboratory approach
and the multiple techniques/definitive techniques approach, are
usually used for validation of PE sanples. In the multiple
techni ques/definitive techni ques approach, the PE sanples are
tested by independent techniques with different neasurenent
principles and by definitive techni ques whose neasurenent
principles are based on or are directly traceable to physica
nmeasurenments such as weight and radioactive decay to reduce
random or systematic variabilities of chem cal neasurenent
t echni ques. Nearly all of N ST's environnmental standard
reference materials are certified by this approach. However,
there are few definitive techniques and none for organics. The
majority of USACE PE sanples are validated by interlaboratory
consensus in performng a single nethodol ogy where the nean val ue
approximates the true value. Wen there is no definitive
techni que available to check, the nean val ue obtained by
i nterl aboratory consensus could be nothing nore than a
statistical average. Therefore, only reliable |aboratories of
hi gh performance should be used for validation of PE sanples.

b. Fortified PE sanples. Depending on the type of fortified

PE sanples, the true concentrations and acceptance limts of each
target analyte can be determned by three different nethods:
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referee laboratory analysis, error propagation analysis, or
performance data estinmation

(1) Fortified aqueous PE sanples. The true values and
acceptance limts of fortified aqueous sanples can be determ ned
by all three nethods. Normal |y, consensus values by referee
| aboratory anal ysis should be used. If the other two nethods are
used, a triplicate for each batch of PE sanples should be
anal yzed by the USACE PE sanple supplier to check the accuracy
and preci sion.

(a) Referee |aboratory analysis. For analytes wth
critical holding tines, PE sanples should be sent to the contract
| aboratory being tested at the sane tine they are sent to a
m ni num of four referee |aboratories. The uncertainty of the
mean val ue based on referee |aboratory’s results decreases wth
i ncreasi ng nunber of |aboratories. Therefore, it is preferred to
have nore |aboratories (e.g., 12 referee |aboratories) to inprove
the confidence level of the nean val ue. The determ ned
concentration from each independent referee |aboratory should be
within ten percent of prepared concentrations or the causes of
excess high/low recovery should be investigated. Consensus
values within 95 percent confidence level from the referee
| aboratories can then be used for evaluation of the contract
| abor at ori es. Stabl e analytes can be characterized before
shipnment to contract |aboratory.

(b) Error propagation analysis. If a material is not
characterized (i.e., round-robin data not available), acceptance
limts can be cal cul at ed. Sonetimes calculation is the only way

to determne the true values and acceptance limts. The
calculation for the expected or true concentration for each
analyte in fortified aqueous PE sanples is very accurate and
strai ghtforward. The acceptance limts of fortified aqueous PE
sanpl es can be determ ned through an error analysis of the steps
caused by analytical sanple preparation and by sanple analysis.
Error propagation rules are used as guidelines to estimate
determ nate and indetermnate errors that should be experienced
by the laboratory being evaluated. The indetermnate errors are
al ways judgenent calls and should be based on experience. The
Factor-2 criterion (i.e., indetermnate errors = 2 x determnate
errors) can be used as a good approximation for inclusion of

i ndeterm nate errors. The result is a relative error that can be
multiplied by the expected target values for each analyte to get
acceptance limts. If biases are known to exist but cannot be
reliably accounted for, the PE sanple may have to be
characterized by several reputable |aboratories and consensus
val ues used for acceptance w ndows.
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(c) Performance data estination. The performance data for a
nunber of USEPA nethods, based on nultiple l|aboratories testing
results, are published in the nmethods. The acceptance linmits for
each analyte can therefore be estimated by the cal cul ated target
val ues and the precision fornula. The estimated acceptance
l[imts usually are very reliable.

(2) Fortified solid PE sanples. A difficulty with fortified
solid PE sanples is matrix interaction with the anal ytes.
Anal yte accuracy of the spiking solution may be very well known,
but that accuracy is lost after spiking, when the analytes react
wth the solid matrix. For exanple, adsorption of netal ions in
solution by the clay matrix of a soil is a well known phenonenon
Since nost USEPA extractions are designed to renove | eachable
rather than true totals, all the analyte that was introduced by
spiking may or may not be renovable by the sanple preparation
nmet hod. The result is a reduced recovery for affected anal ytes.
Anal ytes |ike antinony, silver, and selenium are especially
suscepti bl e. To conplicate matters further, if indigenous |evels
of analytes are present in the solid matrix, their |eachable
| evel s must be known before total levels or percent recovery can
be cal cul ated accurately. Gven these difficulties, a fortified
solid PE sanple is best characterized by consensus rather than by
cal culation or estimation of analyte levels from individua

conmponents.

C. Real world PE sanpl es. For real world PE sanples, the
true values of target analytes are usually unknown. The nean of
reported values from a round-robin testing is usually considered
a "consensus" value and would be used as the true analytica
value. Confidence intervals for the consensus values of target
anal ytes are based on reported values using standard popul ation
statistics. The initial acceptance limts for PE sanples are
statistically determned by consensus values of the participating
| aboratories which include reputable governnment and contract
| aboratori es. The acceptance limts for each target analyte wll
be established statistically at 95 percent confidence |evel. The
acceptance limts for each target analyte are matrix- and
nmet hod- speci fi c.

(1) Any method of evaluating real world PE sanples may
present problens of accuracy that depend upon the anount of data
used to set acceptance limts. Thus, it would be best to send
split PE sanples to a mninum of four round-robin testing
| aboratori es. Al though a consensus value resulting from a snal
nunber of determ nations nmay have significant uncertainties, the
consensus value from the round-robin testing |aboratories should
be a better estimate of true value than any single neasurenent.

G 18



EM 200-1-1
1 Jul 94

(2) A round-robin analysis is used to certify analytes of
I nterest. In order to ensure the integrity of PE sanples, one or
two PE sanples should periodically be resubmtted to the referee
| aboratories to evaluate any possible degradation or trends in
the anal yte concentrati ons. This information is also used to
eval uate possible extension of the useful life of real world PE
sanpl es.

d. The pool of PE sanple results produced by all contract
| aboratories should be carefully analyzed on a regular basis.
The nmean val ues and the associated uncertainties of target
anal ytes should al ways be docunented. The program w de
statistical results for PE sanple anal yses by contract
| aboratories should also be used to adjust the acceptance |limts
in order to observe the relative performance of each |aboratory
using a given protocol against its peers. The USACE may adj ust
the acceptance limts on any given PE sanple to conpensate for
unanticipated difficulties with a particular sanple or analysis.

e. Al PE samples nust be analyzed with the sane nethodol ogy
(i.e., USEPA SW846 of the nost recently promnul gated revisions)
by both the contract |aboratories and the referee |aboratories.
Deviations from the standard nmethods will nake the data
nonconpar abl e. The results of all PE sanple anal yses should be
used to develop control charts displaying the true concentration
and ranges of recovery and bias for each target analyte.
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GUI DELI NES AND CRI TERIA FOR ON-SI TE | NSPECTI ON OF
COMMVERCI AL ANALYTI CAL CHEM STRY LABORATORI ES

H1. On-Site Laboratory Inspection Procedures. This docunent
outlines the procedures to be used by the USACE inspectors to
conduct an on-site inspection and evaluation of a comerci al

| abor at ory. On-site laboratory inspections are carried out to
nmonitor a commercial |aboratory's ability to neet selected terns
and conditions specified in a USACE HTRW contract and to identify
| aboratory problens that adversely inpact performance. The
frequency of on-site inspection is dictated by a comerci al

| aboratory's performance. An on-site inspection generally takes
ei ght hours and normally consists of three parts: entrance
interview, |aboratory tour, and exit interview Prior to the

i nspection, the inspectors shall thoroughly review all project-
and | aboratory-specific docunents. The Pre-1nspection Checkli st
shown in Figure H1l can be used as a guidance for preparation of
on-site inspection.

a. Entrance Interview The entrance interview will be
held with the |aboratory nanagenent personnel, including
| aboratory director/managers, QA officer, and project personnel,
to discuss the upcom ng USACE projects, USACE Chem cal Data
Quality Managenent (CDQV) requirements, PE sanple results, USACE
review conments on |aboratory quality managenent manual (LQW),
and | aboratory's previous performance on USACE projects, if
appl i cabl e. A copy of witten comments on the LQW should be
presented to the |aboratory during the entrance interview The
Entrance Interview Checklist shown in Figure H2 can be used a
gui dance.

b. Laboratory Tour. A tour of the commercial |aboratory
will follow to examne the l|laboratory facilities,
i nstrunentation, operation, maintenance, docunentation, safety,
waste conpliance, etc. The | aboratory tour w il enphasize on two
separ ate aspects: Quality Assurance Evaluation and Evidentiary
Audi t . The questionnaire and checklist presented in Appendices E

and | should be used during the |aboratory tour.

(1) Quality Assurance Evaluation: The inspectors shall
inspect a commercial |aboratory's facilities to verify the
adequacy and nmai ntenance of instrunentation, the continuity of
personnel neeting experience or education requirenments, and the
acceptabl e performance of analytical and QC procedures. The
items to be nonitored will include, but not be Iimted to, the
followi ng itens:
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PRE- | NSPECTI ON CHECKLI ST

Gather all appropriate laboratory information from files.
a. Prelimnary questionnaire.

b. Laboratory's LQW

c. PE sanple results and evaluation reports.

d. Chemcal quality assurance reports (CQARs) on past
proj ects.

Gat her and review project information.

a. Project summary based on specifications, scope of work,
work plans, chem cal data acquisition plan, etc.

b. Analytical paraneters and nunber of sanples.

c. Project data quality objectives (DQ0s).

Contact |aboratory to set up audit date.

a. Cet directions to |aboratory by FAX

b. Suggest tentative on-site inspection date.

c. Briefly review inspection procedures.

Contact USACE TM CORs and district chem sts.

a. Get nost current project information.

b. Extend an invitation for them to attend the inspection.

Contact |aboratory to confirm inspection date and nake
travel arrangenents.

Review |aboratory’s LQW questionnaire, and any other
gualification docunents. (Generate witten comments.

Revi ew | aboratory's PE sanple results.

a. Review and confirm all PE sanple results.

Figure H1 Pre-Inspection Checkli st
H 3



EM 200-1-1
1 Jul 94

10.

b. Gather any m ssing information.
c. Update database with current information

d. Prepare a summary of PE sanple status for review at the
| aboratory.

Revi ew the CQARs on past USACE projects that |aboratory
previously worked on.

a. Check with QA laboratory(s) for any detail or mssing
i nf ormati on.

b. Extend an invitation for QA laboratory(s) to attend the
I nspecti on.

Prepare a list of problem areas in |aboratory.
a. Based on PE sanple results.
b. Based on past performance on USACE projects.

Gat her general information and forms for distribution at the
| aboratory.

a. ER 1110-1-263.
b. Copy of laboratory evaluation request(s).
c. "On-site Inspection Summary" format.
d. Entrance interview checkli st.
e. Laboratory inspection checklist.
f. Exit interview checklist.
g. Cooler receipt checklist.
USACE m ni mum data reporting requirenents.
I. Sanple CQAR and data conparison table.

j. Your business card.

Figure H1 Pre-lnspection Checklist (continued)
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ENTRANCE | NTERVI EW CHECKL| ST

Personnel introductions.

a. G ve background of inspectors and USACE HTRW MCX.

b. Pass out/gather business cards.

c. Pass out and have everyone sign "On-site |nspection

Sunmmary" format.

Val i dation process.

Descri be USACE | aboratory validation process.

- Step 1: Prelimnary review and screening based on
gqualification submttals.

- Step 2: Performance evaluation based on PE sanple
anal ysi s.

- Step 3: On-site inspection.
Expl ain the approval process after on-site inspection

Enphasi ze that |aboratory validation is a paraneter,
matrix, and nethod-specific approval.

A project-specific evaluation is needed for each new
proj ect.

Project information.

a.

b

Is laboratory aware of the project?

- |s CDAP avail abl e? Laboratory should get copies of
CDAPs for upcom ng projects.

- Are DQOCs avail abl e?

- Make available to laboratory a copy of evaluation
request(s).

Descri be projects.

Figure H2 Entrance Interview Checkli st
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4. USACE QA Program

a.

Pass out a copy of ER 1110-1-263.
- Describe USACE QA program and special features.

- It is consistent and conplies wth Federal and State
regul ati ons.

Describe field split QA sanple program
Descri be governnent QA Laboratory and its role:

- Examnes incomng field sanples agai nst CDAP. Pass out
copy of "Cool er Receipt Checklist". Notify TM CORs
imedi ately if errors noted.

- Analyzes QA sanples. QA Laboratory can be used as a
resource to answer questions.

- Reviews project |aboratory's data. Pass out a copy of
"USACE M ninum Data Reporting Requirenments.”

- Generates CQAR  Describe this report. Pass out a copy
of sanple "Data Conparison Table" and descri be the key
el ements that are focused on.)

5. Review comments on |aboratory's LQW

a.

b.

Pass out and review comrents.

D scuss corrective actions, if needed.

6. Status of PE sanple results.

a.

b.

Summari ze current status of all PE sanples.

D scuss deficiencies and corrective actions, if needed.

7. Laboratory's performance on past USACE projects.

a.

b.

D scuss data quality based on precision, accuracy,
representativeness, conparability, conpleteness, and
sensitivity (PARCCS).

D scuss corrective actions, if needed.

Figure H2 Entrance Interview Checklist (continued)
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(a) Size and appearance of the facility.

(b) Quantity, age, availability, scheduled naintenance,
and performance of instrunentation.

(c) Availability, appropriateness, and utilization of
SOPs.

(d) Staff qualifications, experience, and personnel
trai ni ng prograns.

(e) Reagents, standards, and sanple storage facilities.
(f) Standard preparation |ogbooks and traceability.

(g) Sanple analysis, raw data, bench sheets, and
anal ytical | ogbooks maintenance and review

(h) Data package review and data nanagenent procedures.

(2) Evidentiary Audit: The inspectors conducts an
evidentiary audit to determne if the laboratory's Q¥ QC policies
and SOPS are inplenented to warrant required data quality and
| egal defensibility. The evidentiary audit is conprised of the
followng three activities:

(a) Procedural Audit: The procedural audit consists of
review and exam nation of actual operating procedures and
acconpanyi ng docunentation for the follow ng |aboratory
operations: sanple receiving, storage, identification, security,
tracking (from receipt to conpletion of analysis), and anal ytical
project file organization and assenbly.

(b) Witten SOPs Audit: The witten SOPs audit consists
of review and examnation of the witten SOPs to determne if
they are accurate and conplete for the follow ng |aboratory
operations: sanple receiving, storage, identification, security,
tracking (from receipt to conpletion of analysis), and analytical
project file organization and assenbly.

(c) Analytical Project File Audit: The analytical project
file audit consists of review and exam nation of the analytical
project file docunentation. The inspectors shall review the
files to determ ne:

- the accuracy of the docunent inventory,

- the conpleteness of the file,
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the traceability of sanple activity,

the identification of activity recorded on the
docunents, and

the error correction nethods.

c. Exit Interview. At the conclusion of the |aboratory
tour, the inspectors discuss their findings and reconmendations
for any corrective actions with the |aboratory managenent staff
during an exit interview. A commercial l|aboratory shall prepare
a witten report regarding the corrective actions inplenmented or
to be inplenmented with schedule for conpletion to the Commttee
for review and approval. The witten report nust provide detail
on corrective actions for all deficiencies discussed during the
exit interview and nust be sent within ten working days from the
on-site inspection. The Exit Interview Checklist shown in Figure
H 3 can be used as gui dance.

H2 . Q@idance and Criteria for Sanple Managenent, Data
Managenent ., Docunent Control, and Standard Operating Procedure

~a. Sanple Managenent.  Sanpl e nanagenent procedures are
defined as procedures specifying the sanple receiving, |og-in,
storage, and disposal. A sanple is a physical evidence collected

froma facility or from the environment. Controlling evidence is
an essential part of the hazardous waste investigation effort. A
conmmercial |aboratory shall establish SOPs to maintain the
integrity, authenticity, and Iigal defensibility of sanples from
initial receiving to proper i sposal. To acconplish this,

| aboratories are required to develop and inplenent the follow ng
sanple identification, chain-of-custody, sanple receiving, and
sanpl e tracki ng procedures:

(1) Sanple ldentification: To assure traceability of the
sanples while in possession of a l|laboratory, the |aboratory shal
have a specified nmethod for maintaining identification of sanples
t hroughout the | aboratory. Each sanple and sanple preparation
contai ner shall be labeled with a USACE field sanple ID nunber or
a unique laboratory identifier. If a wunique |aboratory
identifier is used, it shall be cross-referenced to the USACE
field sanple |ID nunber.

(2) Chain-of-Custody Procedures: The custody of USACE
sanpl es nmust be traceable fromthe tinme the sanples are collected
until they are introduced as evidence in |legal proceedings. A
commercial |aboratory shall have procedures ensuring that USACE
sanpl e custody is naintained and docunented. A sanple is under

custody if:
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EXIT | NTERVI EW CHECKLI ST

Express gratitude for |aboratory's efforts, cooperation and
time

Present inspection findings

a. Strong and weak areas.

b. Deficiencies and corrective actions.
c. Recommendations for inprovenents.
Conpl ete the "lInspection Summary" sheets

a. Ask |aboratory director/manager to review and sign
summary sheet.

b. Pass out a copy of signed summary sheet.
b. Request written responses within ten working days.
Invite questions and comments

Meeting adjourned

Figure H3 Exit Interview Checkli st
H 9
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- it is in your possession,
- it is in your view after being in your possession,

- it was in your possession and you |locked it up, or

it is in a designated secure area that is accessible
only to authorized personnel

(3) Sanple Receiving Procedures:

(a) A commercial |aboratory nust designate a sanple
custodi an responsible for receiving all sanples. A
representative should also be designated to receive sanples in
the event that the sanple custodian is not available. The sanple
custodi an nmust inspect the condition of the shipping containers,
sanpl e bottles, and the custody seals (intact/not intact) upon
receipt. The sanple custodian shall also check for the presence
or absence of the follow ng docunents acconpanyi ng each sanple
shi prment :

- Arbills or airbill stickers

- Chain-of-Custody forns

- Sanple |abels

- Sanple tags (if required for a project)

(b) The sanple custodian nust sign and date all forns

(e.g., custody records, packing lists, and airbills) acconpanying
the sanples at the tine of sanple receipt. A commercia

| aboratory nust imrediately contact the prinme contractor and/or
USACE TM COR to resolve any discrepancies and problens such as
absent docunents, conflicting information, broken custody seals,
and unsatisfactory sanple condition (e.g., |eaking sanple bottle,

i nproper preservation, etc.) A conmercial |aboratory shall
record the resolution of discrepancies and problens on a phone

conversation log. Al records and |ogs shall becone part of the
project file records.

(c) The following information shall be recorded in sanple
| ogbook by the sanple custodian or his/her representative as
sanpl es are received and inspected:

- Condition of the shipping container

- Presence or absence and condition of custody seals on
shi ppi ng and/ or sanple containers
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- Custody seal nunbers, when present
- Condition of the sanple bottles
- Presence or absence of airbills or airbill stickers
- Arbill or airbill sticker nunmbers, when present

- Presence or absence of packing lists
- Presence or absence of sanple tags
- Sanple tag identification nunbers, when present

- Verification of agreenment or non-agreenent of
i nformation recorded on shipping docunents and sanple
cont ai ners

- Problens or discrepancies
- Resolutions for problens or discrepancies

(d) The Cooler Receipt Checklist as shown in Figure H4 or
a simlar one is strongly reconmended.

(4) Sanple Tracking Procedures: A commercial |aboratory
shall maintain records docunenting all phases of sanple handling
fromreceipt, analysis, and final sanple disposal.

(5) Sanple D sposal Procedures: A conmmercial |aboratory
shall treat all USACE sanples, including residual sanples,
di gested or extracted sanples, sanples with anal yses cancell ed,
sanpl e containers, waste generated during sanple preparation or
anal ysis, etc., as potential hazardous and toxic material or
substance until proven otherw se. SOPs for disposal USACE
sanples shall conmply with all Federal and State regul ati ons such
that the USACE will not be legally liable for inproper sanple or
wast e disposal by the | aboratory.

b. Data Mnagenent. Dat a nmanagenent procedures are
defined as procedures specifying the acquisition or entry,
update, correction, deletion, storage, and security of conputer
readabl e data and files. These procedures should be in witten
form and contain a clear definition for all databases and files
used to generate or submit deliverables. Key areas of concern
i nclude: system organization (including personnel and securi toe/),
docunent ati on operations, and traceability. The system shoul
prevent entry of incorrect or out-of-range data and alert data
entry personnel of errors through a multilevel review process.
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LIMS #: Chain-of-Custody No: Date received:
Project:
USE OTHER SIDE OF THIS FORMAT TO NOTE DETAILS CONCERNING CHECK-IN PROBLEMS.
A. PRELIMINARY EXAMINATION PHASE: Date cooler was opened:

P® N > o Ew

10.

11.
12.
13.

14.

15.

16.

17.

18.

19.

20.

21.

by (print): (sign):

Did cooler come with a shipping slip (airbill, etc.)? ... ... .. i i YES NO
If YES, enter carrier name & airbill nunber here:

Here custody seals on outside of cooler? ... .. e YES NO
How many & where: , seal date: , seal name:

Were custody seals unbroken and intact at the date and time of arrival? ... .. .. .. ... ... ... YES NO
Did you screen samples for radioactivity using a Geiger Counter ..... ... ... ..o.oocao.. YES NO
Were custody papers sealed in a plastic bag & taped inside to the lid? ... .. .......... YES NO
Were custody papers filled out properly (ink, signed, etc.)? ... ... iiiioiiiaaaon. YES NO
Did you sign custody papers in the appropriate place? .. ... .. .. i iiii--. YES NO
Was project identifiable from custody papers? . ... ... i YES NO
If YES, enter project name at the top of this form.

IT required, was enough ice used? ............. Type of ice: _ il YES NO
Have designated person initial here to acknowledge receipt of cooler: (date):

LOG-IN PHASE: Date samples were logged-in:

by (print): (sign):

Describe type of packing in cooler:

Were all bottles sealed in separate plastic bags? ... ... . i iin ot i e aaaaan- YES NO
Did all bottles arrive unbroken and were labels in good condition? ...... .. ... ............ YES NO
Were all bottle labels complete (ID, date, time, signature, preservative, etc.)? ............ YES NO
Did all bottle labels agree with custody papers? . ... ... iiiimmmeaaanaaaaaanann YES NO
Were correct containers used for the tests indicated? ... ... ... .. ................ YES NO
Were correct preservatives added to samples? ... ... ... ...ttt aaaaaaan YES NO
Was a sufficient amount of sample sent for tests indicated? ..... ... ... ... ... ... .... YES NO
Were bubbles absent in VOA samples? If No, list by sample #:. ... .. ... ... . iiiiio... YES NO
Was the USACE Technical Manager called and status discussed? . ... ......ioioiioiommoeaaaaaaaann YES NO

IT YES, give details on the back of this form.

Who was called? By whom? date:

Figure H-4 Cooler Receipt Checklist
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The record of changes in the form of corrections and updates to

data originally generated, submitted, and/or resubmtted nust be
docunented to allow traceability of updates. Docunent ati on nust
i nclude the following for each change:

- Justification or rationale for the change.

- Initials of the person maeking the change or changes.
Dat a changes mnust be inplenmented and reviewed by a

person or group independent of the source generating the
del i ver abl e.

- The | aboratory manager nust approve changes to
originally submtted deliverables.

c. Docunment Control. The goal of a |aboratory docunent
control programis to assure that all docunents for a specified
project will be accounted for when the project is conpleted

Account abl e docunents used by commercial |aboratories shal

i nclude, but not be |limted to, |ogbooks, chain-of-custody
records, sanple work sheets, bench sheets, and other docunents
relating to the sanple or sanple anal yses. The follow ng
docunent control procedures should be established to assure that
all laboratory records are assenbled, stored, and ready for
delivery to USACE when requested by USACE

(1) Preprinted Laboratory Forms and Logbooks:

(a) Al observations and results recorded by a commercia
| aboratory but not on preprinted |aboratory forns shall be
entered into permanent |aboratory | ogbooks. The | aboratory shal
identify the activity recorded on all |aboratory docunents that
are directly related to the preparation and analysis of USACE
sanpl es.

(b) Preprinted |aboratory fornms shall contain the nanme of
the commercial |aboratory and be dated (nonth/day/year) and
signed by the person responsible for performng the activity at
the time an activity is perforned. Logbook entries shall also be
dat ed, signed, and entered in chronol ogi cal order. Pages in both
bound and unbound | ogbooks shall be sequentially nunbered.
Instrument run logs shall be maintained so as to enable a
reconstruction of the run sequence of individual instrunents.

(c) Corrections to raw data and supporting docunents shall
be made by drawing a single line through the error and entering
the correct information. Corrections and additions to raw data
and supporting docunents shall be dated and initialed. No
information shall be obliterated or rendered unreadable. All
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notations shall be recorded in ink. Unused portions of docunents
shal | be crossed out.

(2) Consistency of Docunentation: A commercial |aboratory
shoul d assign a docunent control officer responsible for the
organi zation and assenbly of all project related files. Al
copies of |aboratory docunents shall be conplete and | egible.
Before releasing analytical results, the docunment control officer
shall assenble and cross-check the information on sanple tags,
custody records, |aboratory bench sheets, personal and instrunent
| ogs, and other relevant deliverables to ensure that data
pertaining to each particular sanple is consistent throughout the
speci fic USACE project.

(3) Storage of USACE Files: A commercial |aboratory shall
mai ntai n USACE | aboratory docunents in a secure location that has
a limted access. Al'l docunents that are directly related to the
preparation and analysis of USACE sanples shall be stored and
made avail able to USACE upon request within a contract specified
time limt.

d. Specifications for SOPs. In order to obtain reliable
results, adherence to prescribed analytical nethodology is
| nperative. In any operation that is perfornmed on a repetitive
basi s, reproducibility is best acconplished through the use of
SOPs . An SCOP shall be functional: i.e., clear, conprehensive,
up-to-date , and sufficiently detailed to permt duplication of
results by qualified analysts. Al SOPs nust accurately reflect
actual procedures used in the |aboratory, and copies of the
witten SOPs shall be available to the appropriate |aboratory
per sonnel . In addition, all SOPs must be consistent with
appropriate, current Federal and/or State regul ations and
guidelines and with manufacturer's specific instruction nanuals.

(1) SOP Format: An SOP is defined as a witten docunent
that provides step-by-step description of a |aboratory operation,
anal ysis, or actions. The format of an SOP may vary dependi ng
upon the kind of activity for which they are prepared; however,
at a mnimum the follow ng sections nust be included:

(a) Title page

(b) Scope and Application

(c) Definitions

(d) Procedures

(e) QC Citeria
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Corrective Action Procedures, including secondary
review of information being generated

Docunent ati on description and exanple forns
M scel | aneous notes and precautions
Ref er ences

SOPs Required: The followings are the m ni mum nunber

of SOPs required:

(a)
(b)
(c)
(d)
(e)
()
(9)
(h)
(i)
(i)
(k)
(1)

Sanmpl e recei pt and | oggi ng

Chai n- of - cust ody procedures

Sanpl e storage

Preventi on of sanple contam nation

Security for |aboratory and sanples

Standard purity and preparation

I nstrunment rmai ntenance records and | ogbooks
Sanpl e analysis and data control system

@ assware cl eani ng

Internal review of QA QC data for each data package
Data reduction and reporting

Laboratory data validation

- Data flow and chain-of-command for data review
- Procedures for neasuring precision and accuracy.
- Control chart generation and utilization.

- Evaluation paraneters for identifying systenmatic
errors.

- Internal QA inspection procedures.

- Docunentation of problem identification, corrective
actions, and resunption of analytical processing.
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(m Data nmanagenent and handling

e. Handling of Confidential Information. A conmer ci al
| aboratory conducting work under the USACE HTRW contract may
recei ve USACE-designated confidential information. Confi denti al
information nust be handl ed separately from other docunentation.
To acconplish this, a comercial |aboratory should establish the
followi ng procedures for the handling of confidentia
i nformati on:

(1) Al confidential docunents shall be under the
supervi sion of a designated docunent control officer. | n order
to provide docunent accountability of the confidential docunents,
each itemin a specific USACE project file should be inventoried
and assigned a serialized nunber. Al'l docunents relevant to each
sanpl e delivery group should be inventoried. Thi s incl udes:
| ogbook pages, bench sheets, nmass spectra, chromatograns,
screening records, re-preparation records, re-analysis records,
records of failed or attenpted analysis, custody records, library
research results, etc. The designated document control officer
shall be responsible for ensuring that all docunents generated
are placed in the specified project file for inventory.

(2) Any sanples or information received wth a request of
confidentiality shall be handled as "confidential." A separate
| ocked file shall be maintained to store this information and
shal |l be segregated from other nonconfidential information. Dat a
generated from confidential sanples shall be treated as
confidenti al . Upon receipt of confidential information, the
docunent control officer will |log these docunents into a
Confidential Inventory Log. The information will then be
avail able to authorized personnel but only after it has been
signed out to that person by the docunment control officer. The
docunents shall be returned to the locked file at the end of each
wor ki ng day.

(3) Confidential information may not be reproduced except
upon approval by the USACE TM COR The document control officer
shall enter all copies into the docunent control system described
above. In addition, this information may not be di sposed of
except upon approval by the USACE TM COR The docunent contro
of ficer shall renove and retain the cover page of any
confidential information disposed of for one year and shall keep
a record on the disposition in a Confidential Inventory Log.
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CHECKLI STS FOR ON-SI TE LABORATORY | NSPECTI ON

CHARTS | -1 through 1-36 contain checklists on which the
adequacy of |aboratory organization, facility, equipment,
operation, and QA QC policy and practl ce shall be checked by the
|nspector(s) during an on-site inspection. The titles of these
checklists are:

CHART 1-1 Organi zation and Personnel
CHART 1-2 Facilities
CHART | -3 Equi pnment

CHART | -4 General QA/QC

CHART I-5 Report Generation

CHART | -6 Field Sanpling

CHART | -7 Sanpl e Recei pt and Storage _
CHART | -8 Sanpl e Preparation for Organic Analysis
CHART [ -9 CGeneral QAN QC for Organic Analysis by GC
CHART 1-10 Organic Analysis by GC.  HVO (8010A)

CHART I-11  Oganic Analysis by
CHART 1-12  Oganic Analysis by
CHART 1-13  Oganic Analysis by
CHART |-14 Oganic Analysis by
CHART |-15 Oganic Analysis by PAH (8100

CHART 1-16 Organic Analysis by HERB ( 8150A)

CHART 1-17  General QA QC for Organlc Anal ysis by GC/ M5
CHART 1-18 Organic Analysis by GOMS:  VOA (8240A)
CHART 1-19 Organic Analysis by GOMS:  BNA (8270A)
CHART 1-20 Organic Analysis by GO M  DIOXINS (8280)

CHART |-21  Oganic Analysis by HPLC: PAH (8310)

CHART |-22 Organic Analysis by HPLC. EXPLOSIVES (8330)
CHART 1-23  Sanple Preparation for Metal Analysis

CHART |-24  General QN QC for Metal Analysis

CHART 1-25 Metal Analysis by ICP. NMETALS (6010A)
CHART |-26 Metal Analysis by AA: METALS (7000s)

CHART 1-27 General QN QC for O assical Analysis

CHART 1-28 (assical Analysis: COVWON ANI ONS (300s)
CHART 1-29 (dassical Analysis: OL AND GREASE (413.1)
CHART 1-30 (Cassical Analysis: TRPH (418.1)

CHART 1-31 Cassical Analysis: CYANIDE (9010A)

CHART |1-32 Cassical Analysis: TOC (9060)

CHART 1-33 Waste Characteristics: Ignitability (1010/1020)
CHART 1-34 \Waste Characteristics: Corrosivity (1110)

CHART 1-35 Waste Characteristics: Reactivity (Section 7.3)
CHART 1-36 Waste Characteristics: Toxicity (1311)

TPH (Modified 8015)
AVO (8020)

PHENOLS (8040A)
PEST/ PCB (8080)

888388 |
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An inspector(s) should use those checklists that are
applicable to the [aboratory to be inspected. Depending on the
projects and/or the |aboratory, an inspector(s) shall determne
whi ch sections of each checklist should be used. The
I nspector (s) should check those itens, under the “YES" colum,
whi ch he/she believes to be adequately practiced and docunented
in the |laboratory. Additional information should be entered in
the “COMMENT” colums with an “NNA” for itens not applicable to
the work for the USACE. The detail of any observations,
coments, or problens should be recorded in the blank space
provided at the end of each checklist. Any deficiences noted on
t he checklist shall be discussed with and acknow edged by the
| aboratory management staff during an Exit Interview

The checklists will be revised or augmented when revised or
new anal ytical nethods are officially approved by the USEPA or
other regulatory agencies. Al revisions of the checklists shal
be approved by the HQUSACE
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CHART I-1
ORGANI ZATI ON' AND PERSONNEL:

Page 1 of 3

| TEM

YES

COMVENT

Is the lab legally identifiable?

Has the | ab provided supervision by persons
famliar with the test nethods, the
objective of the test, and the assessnent
of the results?

Has the |ab specified and docunented the
responsibility, authority, and relationship
of all personnel who nanage, perform or
verify work affecting the quality of tests?

Does the |ab have a QA Officer who has
responsibility for the quality system and
its inplenentation?

Is the QA Officer famliar with all test
procedures and QC requirenents?

Does the QA O ficer have direct access to
t he highest |evel of managenment at which
decisions are taken on lab policy or
resources?

Does the |ab nom nate deputies in case of
absence of the QA Oficer?

| ees the [ab have documented protocol for
training in QC nethods?

Do personnel assigned to this project have
the appropriate background to successfully
acconplish the objectives of tests?

I's each analyst accountable for perform ng
tasks in any of the follow ng areas neet
t he specified m nimum experience:

a. Inorganic sanple preparation — 6
nont hs?

b. Oganic sanple preparation — 1 year?
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CHART 1-1
ORGANI ZATI ON  AND PERSONNEL: Page 2 of 3
| TEM YES COMVENT

Cl assical analysis — 1 year?

o o

Trace nmetal analysis — 1 year?

e. Gas chronatography — 1 year?

—h

Pesticide residue analysis — 2 years?
g. Mass spectronmetry — 1 year?
h. Spectrum interpretation — 2 years?

i . Radiochem cal analysis — 2 years?

| s each anal yst’s perfornmance audited and
approved prior to work wthout close
supervision by a senior chem st?

I's there docunmented evidence of analyst
proficiency for each test method pertornmed?

Does the |ab have an in-house training
program or send staff to training schools?

Are staff’s qualification, training, and
experience recorded?

I's backup provided for technical staff?

Does the | ab have docunented policy and
procedures to ensure the protection of
clients’ confidential infornmation and
proprietary right?
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CHART 1-1
ORGANI ZATI ON' AND PERSONNEL: Page 3 of 3

| TEM

Addi tional observations, coments, or problens:
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CHART -2
FACI LI TI ES: Page 1 of 3
| TEM YES COMVENT

Does the | ab building have a security
syst enf?

| s access to the test and sanple storage
area controlled?

I's a guest |ogbook available and used?

I's equipnment protected and environnent
monitored as needed?

Does the [ab have adequate work space,
ventilation, light, and access to stable
power sources at workstations?

Is the lab clean and organi zed?

Is the lab free of dust, drifts, and
tenperature extrenmes?

s reagent water free of contam nation
used for preparation of standards and
bl anks?

I's the conductivity of water routinely
checked and recorded on a daily basis?

I's a separate conductivity neter (capable
of being calibrated) used to neasure the
conductivity of the reagent water? (Meters
built into the water purification system
are not acceptable.)

I's a corrective action taken when the
conductivity of the reagent water is two
m cronho or greater at 25°C?

Are exhaust hoods provided to allow
contam nation-free work with volatile
and hazardous materials?
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CHART 1| -2
FACI LI TI ES:

Page 2 of 3

| TEM

YES

COMMENT

Is the air flow of the hoods periodically
checked and recorded?

Are adequate facilities, including cold
storage, provided for separate storage of
sanpl es, extracts, reagents, solvents,
reference materials and standards to
preserve their identity, concentration
purity, and stability?

|'s adequate chem cal storage space
avai l able and are chemcals properly
segregated according to class?

Are solvent storage cabinets properly
vented as apPropr|ate for the prevention
of possible |ab contam nation?

Does the |ab have adequate safety devices
such as eye wash stations, spill control
statgons, showers, first-aid stations,
etc.”

Are these safety devices checked routinely
to ensure they are still working properly?

Are special facilities (e.g., glove box,
controlled air) provided for handling
extremely toxic materials such as dioxin?

Are adequate filing space available for
storage of manuals, SOPs, raw data, and
reports?

Are chem cal waste disposal policies and
procedures well-defined and tollowed by
the |ab?
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I's appropriate equipment available for use
in accordance with required methodol ogy?

|'s equi pment adequately maintained with
sufficient spare parts and are maintenance
instructions avail able?

| s out-of-service equipnent clearly
| abel | ed?

Are equi pment maintenance |ogs maintained?

Are standard curves prepared to cover the
expected concentration ranges of sanples?

Are calibration |ogs nuintained?

s a new curve prepared annually (or nore
frequently if specified by the method) or
whenever new reagents are prepared,

whi chever is nore frequent?

Are calibration |abels used as applicable?

I's proper backup equi pnent avail abl e?

Bal ances:
a. Anal ytical Balances:

(1) Are analytical balances capable of
weighing 0.1 nmg in use?

(2) Is there a record of bal ance
calibration in tw ranges wth
Class S weights? (Please specifiy
the ranges.)

(3) Do records show daily functiona
and calibration checks (<+0.19% for
anal ytical bal ances?
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(4)

(5)

Have the bal ances been cali brated
at |east annually?

Loadi ng and/or Pan Bal ances:

Is a top |oading and/or pan

bal ances capabl e of accurately
detecting a 100 ng weight at a |oad
of 150 g avail abl e?

|s there a record of the bal ance
havi ng been serviced within the
previous 12 nonths?

Is there a record of bal ance
calibration in tw ranges wth
Cass S weights? (Please specify
the ranges.)

Do records show weekly functiona
and calibration checks (<+0.1% for
pan bal ances?

Have the bal ances been cali brated
at |east annually?

Ther noneters:

a. Certified Thernoneter:

(1)

(2)

Does the |ab have, or have access
to, an NI ST-traceable factory
certified thernoneter?

s a copy of factory certificate
for the thernometer available for
I nspection?

s there a record of the annual
check of the certified thernoneter
at the ice point?
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b. Working Thernometers:

(1) Are sufficient working thernoneters
avai | abl e so that each has a
dedi cated use?

(2) Does each working thernoneter have
a unique identifying nunber?

(3) Is the calibration of each working
nercury t her monet er checked
annual [y against an N ST-traceabl e
t her nronet er ?

(4) Is the calibration of each dia
type thernometer checked at |east
quarterly against an N ST-traceable
t her monet er ?

(5) Are digital thermoneters calibrated
quarterly at their tenperature of
use against an NI ST-traceabl e
t her nonet er ?

(6) Is a record of thernometer
cal i bration maintained?

a.

d.

pH Meters:

Is a clean pH neter with appropriate
electrode with scale graduations at
least 0.1 pH units in use?

|s a thernoneter or tenperature sensor
for automatic conpensation in use?

Do records show daily, or before each
use, calibration, whichever is less
frequent ?

Are three standard buffers used for the
cali bration?
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e. Are aliquots of standards of pH 4,

pH 7, and pH 10 used only once?

Are acceptance limts in place?

Is the neter recalibrated if not within

the limts of 0.05 for two point
calibration and within 0.2 for one
point calibration?

If the |limts cannot be achieved, is
the problem determ ned and resol ved?

Conductivity Meters:

a.

Are a conductivity meter and probe of
sufficient sensitivity in use?

Do records show a daily, or before
each use, calibration check, whichever
is less frequent?

Do records show cell constant is
determ ned annually?

|f the cell constant has a large
deviation fromthe expected value, is
the cause determ ned and corrected?

Refrigerators/Wal k-in Cool ers:

a.

s a thernmometer in each refrigerator
with bulb imersed in liquid?

Are thernoneters graduated in
increnents no larger than 1°C?

Are temperatures for each refrigerator
recorded daily?
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d. Do records show that refrigerator
tenperatures are maintained in the
range of 2 to 6°C?

Ovens:

a. Are thernometers graduated in
increments no larger than 1°C?

b. If the oven tenperature cannot be read
wi t hout opening the door, is the bulb
of the thernoneter in a sand bath?

c. I's oven tenperature adequately
monitored (e.g., beginning and end of
each use cycle)?

d. Is a record docunenting date, tine of
use, nature of use, and tenperature
mai nt ai ned?

e. Do the records indicate the oven holds
tenperature at the appropriate drying
t enper at ure?

d asswar e;:

a. Is the lab stocked with sufficient
volunmetric glassware for the analyses
performed?

b. Is Gass A volunetric glassware
available for standard preparation?

c. Is glassware cleaned in a manner
appropriate for the analytical
procedures for which it is to be used?

d. I's glassware cleaning procedure posted
next to the cleaning station?

| -14
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e.

For organics, are the follow ng basic
cl eaning steps used?

(1)
(2)
(3)

(3)
(4)

(5)

(6)

(7)

(8)

Removal of surface residuals
i mredi ately after use?

Flush with nethanol before it is
placed in hot detergent soak?

Hot soak (>50°C) in a synthetic
detergent bath to |oosen and
float most particulate nmaterial?

Hot-water rinse to flush away
floated particul ates?

Soak with oxidizing agent such as
chrom c acid solution nade up of
sul furic acid and potassium or
sodi um bi chromate at 40-50°C to
destroy traces of organic
conmpounds?

Hot-water rinse to flush away
materials | oosened by the deep
penetrant soak?

Distilled-water rinse to renove
metallic deposits fromthe tap
wat er ?

Met hanol or isopropanol rinse to
flush off any final traces of
organic materials and renove the
wat er ?

Fl ushing the iteminmediately
before use with sone of the sanme
solvent that will be used in the
anal ysi s?
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f.

|s glassware for organics dried at
100°C?

As an alternative to solvent rinsing,
Is glassware for organics heated to a
m ni mum of 300°C to vaporize any
organi cs?

I's volumetric glassware, glassware with
ground glass joints, or sintered

gl assware not heated to high
tenperature to avoid defornation?

For trace nmetals, is the Plastic or

gl assware cleaned with detergent, tap
water, 1:1 nitric acid, tap water, 1:1
hydrochloric acid, tap water, and
reagent water?

I's chromic acid not used to clean
gl assware and Blastlc bottles for trace
metal anal ysi s”

I's clean gl assware properly covered and
stored to prevent recontam nation by
dust ?
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Does the lab maintain a QA Mnual ?

t he

a
b.

o o

= (o B

Does the manual address the inportant
el enents of a QA QC program including

fol | ow ng:

QA Policy and Qbjectives?

or gani zati on?

Per sonnel ?

Facilities and Equi pment?

Docunent Control ?

Sanpl e Receiving and Storage?

Anal ytical Methodol ogy?

I nstrument QOperation?

| nstrument Calibration?

Preventive Mintenance?
Certification of Regents/Standards?
Data Generation/Reduction/Validation?
Data Reliability?

Feedback and Corrective Action?
Recor dkeepi ng and Archives?
Internal QC Audits?

Performance and External Audits?

Training/Certification of Personnel?
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| s the manual available to all |aboratory

per sonnel ?

I's the manual updated regularly?

I's line authority for all referenced
organi zati ons expl ai ned by including an
organi zation chart?

I's the organizational structure appropriate
to acconplish the project QA objectives?

Are Q¥ QC responsibilities and reporting
relationships clearly defined?

Are all staff aware of QMW QC and its
application?

Is the QA Oficer a full-time enployee?

Does the QA O ficer operate independently
of the anal yses?

Does the QA O ficer report directly to a
senior officer?

Are internal QA reviews conducted at |east
annual 'y and recorded including any
corrective action taken?

QA bjectives and Criteria:

a. Are the terns and definitions for
precision, accuracy, conparability,
representativeness, and conpl eteness
properly used?

b. Have the follow ng been defined for
each paraneter and matrix:

1) Level of effort (frequency and
(1) type of Cé?\etc.)? ( | d
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(2) Accuracy (matrix spikes, surrogate
spi kes, reference sanples, etc.)?

(3) Precision (replicate sanples)?
(4) Sensitivity or ML?
(5) Statistical reporting units?

c. Are quantitative |limts established for
each parameter and nmatrix?

d. Are field and | ab both covered?

e. |f appropriate, are conpleteness
objectives quantitatively stated?

—

Are representativeness and
conparability appropriately addressed?

Is a sanple batch clearly defined and
deternmned as a group of sanples of < 20,
with simlar matrix, prepared and analyzed
W th same technique and reagents at sane
time or within same time sequence?

Is at least the follow ng mninmm QC
practiced in the |ab?

a. For Inorganic/C assical Analysis:

(1) Mninum three concentrations of
standards plus blank, and one check
standard in ten; the lab shal
repeat all sanples if check
standard is outside £10%

(2) One nethod bl ank per batch.

(3) One matrix spike per batch.

(4) One lab duplicate per batch.

| -20
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(5) One control éconsists of a contro
matrix spiked with anal ytes
representative of the target
anal ytes) per batch.

b. For Organic Analysis:

(1) Mninum five concentrations of
standards plus blank and one check
standard in ten; if any are outside
control limts repeat all sanples.

(2) One nethod bl ank per batch.
(3) One matrix spike per batch

(4) One lab duplicate/ matrix spike
duplicate per batch.

(5) One control éconsists of a contro
matrix spiked with anal ytes
representative of the target
anal ytes) per batch.

(6) Surrogates for all sanples.

Are there any exceptions to the above
m ni mum QC practice in the |ab?

Has the |ab established control limts for
all the above types of QC sanFIes? _
(Control limts should be at |east as tight

as those stated in the methods.)

Are quality control data (e.g., standard
curve, results of duplicates and spikes)
accessible for all analytical results?

Are nethod detection limts enpirically
determ ned and docunent ed?
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Are control charts maintained for each
routine anal ysis?

Do lab records indicate what corrective
action has been taken when results fail to
meet QC criteria?

Are document ed net hods/ procedures avail abl e
for assurance of field and |ab equipnment
functioning optionally?

I's a program of initial and periodic
calibration established for each method?

Does the QA Manual include calibration
document ati on requirements:

a. Date of calibration?
b. ldentification of standards used?

Personnel performng calibration?

o

d. Results of calibration (raw data and
summary statistics)?

e. Corrective actions taken?

Are prinmary reference standards used for
calibration only?

Are all morkin?_standards versus prinary
standards verified and documented?

Are reference materials traceable to NI ST
st andar ds?

Are reagent grade or higher purity
chem cals used to prepare standards?
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Are fresh anal ytical standards prepared at
a frequency consistent with good QC?

Are reference material s/reagents proPerIy
| abel ed with concentrations, dates o
preparation and expiration, and identity
of the person preparing the reagent?

Are updated equi pment operating
instructions avall able?

Are anal ytical procedures witten as SOPs
avai | able for review?

Are all procedural steps and options
descri bed?

Are the criteria of method selection
included (e.g., in order to obtain a
specific data quality objective?)

If nethod choice is governed by regul atory
requirenent (e.g., NPDES, SDWA, RCRA), have
the appropriate nethods been chosen?

Are approved net hods being used as
speci fied?

Are procedures docunented for data
handl i ng, reporting, and recordkeepi ng?

Are docunmented validation procedures
applied at appropriate levels for all
measur enent procedures?

Are docunented procedures available for
checking the validity of reported anal ysis
val ues?
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Are predetermned limts available for data

acceptability beyond which corrective
action is required?

Are docunented procedures avail able for
correcting erroneously reported results?

Are the follow ng SOPs avail able for

a.

n.

revi ew?

Sampl e col | ection, preservation
st orage, and handl i ng.

b. Sanple preparation and anal ysis.
c. Purity and preparation of standards.
d. Instrunment operation and calibration.
e. Preventive naintenance and corrective
actions.
f. Quality control for each type of test.
g. Quality control chart.
Data reduction and reporting.
I . Recordkeeping and archives.
j. Personnel training/certification.
k. Procurement and inventory procedures.
| . G assware cleaning.
m Waste disposal

Techni cal and managerial review of |ab
operati on.
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Are procedures in place for making and
controlling revisions to in-house SOPs?

Are there internal audits for both field
and |lab activities?

Are there designated persons who wl |
conduct the audits?
Auditor’s Name:

|'s there a docunented protocol which wll
be used for audit?

Are acceptance criteria defined?

Are audit reports prepared and distributed?

To whon?

Are the type and frequency of audit reports

speci fied?
Type/ frequency:

Do the reports address:
a. status of project (time table)?

b. results of performance and system
audi ts?

c. data quality assessment?

d. significant QA problems and proposed
corrective action?

| -25
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Does the lab participate in any externa

proficiency testing prograns such as EPA
performance eval uati on studies for water
supply and water pollution?

Are there corrective actions taken and
docunent ed?

Does the | ab have a | aboratory information
management system (LIMS) currently in use?

I f yes, manufacturer:

Model No.

Brief description of hardware & software:

Does the LIMS have an audit trail feature?
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Are there docunmented procedures for
internal field and |ab checks of:

a. precision and accuracy?

b. routine duplicates, spikes, and
standard sanpl es?

c. statistical methods, including contro
chart and conputer methods?

Is there a witten description of the lab
record system including data managenent,
review, validation, and audit?

I's there witten description of the lab
reporting systenf

Is there a systemin place that provides
for retrievability and traceability of the
sanmpl e source, analytical methods, results,
person performng analysis, and date?

Are records and reports adequately secured
for the required amount of time to ensure
the integrity per regulatory requirenents?

Are permanent|y bound notebooks with
consecutively numbered pages being used?

s a unique serial nunber clearly displayed
on each notebook cover or spine?

Are | ogbook entries nmade in pernmanent
fashion with indelible ink?

Are | ogbook entries |egible?

Are all raw data signed and dated by the
chem st who perforned the analysis?
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Are there evidence of entries being
tanpered with?

Has data been altered?

If yes, was a single line drawn through the
entry and corrections made w thout
obliterating original entries?

Was the new entry initialed and dated?

Wre technical reviews conducted on al
| ogbook entries and deliverables?

Was a minimum of three-levels of technical
reviews conducted by chem st, supervisor
QA Oficer?

Have QC neasures been utilized to ensure
the quality of the work performed?

Can all signatures be clearly identified?

Is a central file being maintained for all
project documents?

I's a system of docunment control nunbers in
pl ace?

Are all conpleted |ab notebooks, raw data,
anal ytical reports, electronic tapes and
di sks, and other pertinent documentation
filed in a secure, controlled archives
area?

Has the supervisor personally exam ned and
revi ewed each notebook periodically and
signed and dated the review?

Do the lab's reports accurately, clearly,
and unanbi guously present results and all
other relevant information?
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Does each test report include the follow ng
i nformation:

a. Nanes and addresses of |aboratory and
client?

b. Unique identification and page number?
c. Case narrative?
d. Sanple identification and description?

e. Dates of sanple receipt and test
performed, as appropriate?

f. Ildentification of sanple greparation
and anal ysi s met hods used®

g. Description of any deviations from
test method?

h. Disclosure of any subcontractor used?

iI. Results including all method required
QC dat a?

j. Description of any problens or failures
i dentified?

k. Measurenment uncertainty, if relevant?

Is the lab's report format acceptable?

Does the length of storage tine for al
sanple related information conply wth
re?ulatory requirenents, organizationa
policy, or project requirenents, whichever
Is nore stringent? (It is recomrended that
docunentation be stored for a mninum of
three years from subm ssion of the project
final report.)
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Is a site specific Chemcal Data
Acqui sition Plan (CDAP) available to |ab
per sonnel ?

Are lab personnel famliar with the QC
requi rements of the CDAP?

Do sanpling procedures follow contract
specifications?

Do field docunentation procedures:

a. document the sources and |ot nunbers of
reagents and supplies?

b. include procedures/forms for recording
the exact location and specific
consi derations associated wth sanple
acqui sition?

c. docunent specific preservative methods?

d. include |abels containing all necessary
i nformation?

e. include forms for tracking custody?

Is there a unique identification on each
sanpl e?

I's sanpling information properly recorded
such as sanple ID nunbers, type (grab
versus conposite), preservatives, analytes,
| ocation, date and tinme of collection,

and nane of sanple collector?

Are witten chain-of-custody procedures
available for review? Are they in
accordance w th USACE/ EPA guidelines?

| - 32
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Are there witten sanpling SOPs covering

sanpling plan, sanpling equipnent, sanple
coll'ection, preservation, identification,

storage, and |ab handling?

Are there witten descriptions of chain-
of -custody of sanples? (Attach a copy of
chai n-of -custody form)

Are there witten procedures for field
measurenment of flow, dissolved oxygen
residual chlorine, etc.?

Are there witten procedures for nonitoring
wat er supply, effluent, anbient air,
stacks, radiation, etc.?

Are proper preservation techni ques being
used for the analytical nethods and sanple
types concerned?

Are provisions made for the collection of
Q¥ QC split sanples?

Are provisions made for field blanks and
dupl i cate sanples at an appropriate rate
(normal 'y 10% or m ninum of one per matrix
type, whichever is greater, or as specified
In contract?)

Are adequate facilities available to do
conpatibility testing?
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Are there adequate witten procedures for
recei pt and storage of sanples to ensure
sanple integrity?

Do the witten procedures address sanple
handl i ng, storage, and dispersenent for
anal ysis and disposal ?

Do the witten procedures accurately
reflect procedures in use?

|'s separate area and facility including
hoods available for sanple receipt?

|s a dedicated sanple custodian avail abl e?
Custodian’s nane:

Are appropriate chain-of-custody procedures
docunented and followed in the |ab?

Does the lab naintain internal custody
procedur es?

Does a permanent record exist for sanple
| og-in?

Are sanpl es assi gned unanbi guous sanple ID
nunbers when | ogged in?

s a checklist used to docunent problens or
deficiencies noted during sanple |og-in?

I's sanpl e tenperature properly measured
and recorded during |og-in?

Are pH val ues of aqueous sanples for the
foll owi ng anal yses checked and adjusted in
a hood during log-in? (Metals, phenols, oi
and grease, TRPH TOC, TOX, COD, hardness,
ammonia, nitrate-nitrite, total phosphorus,
Kj el dahl and organi c nitrogen, radiologica
testing, cyanide, and sulfide.)
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Is the pH value properly neasured to avoid
sanpl e contam nation and to mnimze waste
gener at i on?

Are corrective actions properly docunented?

Are clients notified if problenms are noted?

Are there adequate facilities for sanple
st orage?

Are sanples stored in such a way as to
maintain their identity, integrity,
stability, and concentration?

Are volatile organic sanples stored in
separate refrigerators from other sanples?

Are tenperature |[ogs of storage coolers and
refrigerators properly maintained?

Are acceptable tenperature ranges used and
posted? (4 = 2°Q)

Are coolers and refrigerators |ocked when
unatt ended?

Is final disposition of sanples docunented?
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Gener al :
a. Are witten SOPs avail abl e and adequate

for sanple preparation?

Do these SOPs accurately reflect
procedures in use?

Are all sanple preparations conducted
in a hood?

Are a group of sanples (up to a maxinmum
of 20) which behave simlarly wth
respect to the procedures belng

enpl oyed and which are processed as a
unit with the same method sequence and
the same lots of reagents and with the
reagents and with the manipul ations
mani pul ati ons common to each sanples
within the same time period or in
continuous sequential time periods
considered as a batch?

Are the following lab interna
sanpl es prepared for each batch of
sanpl es?

(1) Method bl anks?

(2) Matrix spikes?

(3) Matrix spike duplicates?

(4) Matrix duplicates?

(5) Laboratory control sanples?

If the quantity of field sanples is not
sufficient for internal QC analyses,

are blank spike/blank spike duplicate
or duplicate |aboratory control sanples

anal yzed?
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g Is a purified solid matrix used for
preparation of method blanks for soil
and sedi nent volatile organics?

h. I's a purified sodium sulfate used for
preparation of method blanks for soil
and sedinment semvolatile organics
I ncl udi ng pesticides, herbicides, and
PCBs?

iI. If sanple extracts are cleaned up wth
Met hods 3600s, are the associated QC
sanpl es al so processed through the
correspondi ng cl eanup nethods?

j. Is the water neniscus of aqueous
sanpl es marked on the side of sanple
container for later determnation of
sanpl e vol une?

k. Are the rates of internal QC sanples
consistent with nethod requirenments or,
at a mninmum 5% per batch of no nore
than 20 sanples with simlar matrix,
whi chever is greater?

. Is the apprqPriateness.of a particul ar
preparation for a specific sanple type
determ ned by the conpl et eness of
extraction and by spike recoveries?

m Are | ogbooks for sanple preparation
used and well maintained?

n. Are permanent|y bound notebooks w th
consecutively nunbered pages used?

0. Is a unique serial number clearly
di spl ayed on each not ebook?

p. Are critical times entered in |ogbooks?
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Are spiking solutions traceable to NI ST
or other reliable standards?

Are spiking solutions | abel ed properly
wth date of preparation, conposition,
concentration and identity of
preparer?

Have entries been nade in permanent
fashion and corrections made w thout
obliterating original entries?

Are corrections reviewed and initialed
by a supervisor?

Does the | ogbook of sanple preparation
contain the follow ng informtion?

(1) Date/tine?

(2) Sanple ID nunber?
(3) Sanmpl e preparer?
(4) Matrix noted?

(5) Spiking standards?
(6) Pretreatnent?

(7) Vol une/ wei ght of sanple?
(8) Final volume?

(9) Preparation nethods?

a.

Separatory Funnel Liquid-Liquid Extraction
Met hod 3510A):

Is the follow ng equi pment avail abl e?
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b.

C.

(1) Separator funnel (2-L with Teflon
st opcock) ?

(2) Drying tube with Pyrex glass wool
at “bottom and a TE¥Ion gtopcock?

(3) Sets of Kuderna-Danish glassware
(i ncluding concentration tubes,
evaporation flasks, and nacro and
mcro Snyder colums)?

(4) Water bath capable of tenperature
control within 5°C?

Are enough sets of separator funnels

2,000 nL with Teflon stopcock) and

uder na- Dani sh appar atuses aval |l abl e
for sinultaneous extraction of all
batch sanpl es?

Are the follow ng reagents avail able?

(1) Sodi um hydroxide solution (10 N)?
2) Sulfuric acid solution (1:1)?

3) Anhydrous sodium sul fate?

) Methyl ene chloride?

Hexane?

2- Propanol ?

) Cycl ohexane?

7
(8) Acetonitrile?

Are surrogate standards and spiking

sol utions added to the sanples in the
separator funnel prior to the addition
of methylene chloride?
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e. |Is the Kuderna-Danish concentration
process conducted with a hot water bath
at 80-90°C?

f. If concentrated extracts are to be
stored nore than two days are they
transferred to Teflon-1lined screwcap
or crinp-top vials, |abeled
appropriately, and refrigerated?

Continuous Liquid-Liquid Extraction
(Met hod 3520A):

a. Is the follow ng equipnent avail abl e?

(1) Continuous quFid-quuid extractor
equi pped with Teflon or glass
connecting joints and stopcocks
requiring no lubrication?

2) Drying colum with Pyrex glass wool
(2) atybo?tom and a Tefrzn stgpcock?

(3) Sets of Kuderna-Danish gl assware
(i ncluding concentration tubes,
evaporation flasks, and nacro and
mcro Snyder colums)?

(4) Water bath capable of tenperature
control within 5°C?

(5) Fbatin? mant | e ( Rheost at
controlled)?

b. Are enough sets of continuous |iquid-
liquid extractors and Kuderna-Dani sh
apparatuses available for sinultaneous
extraction of all batch sanples?

c. Are the follow ng reagents avail abl e?

(1) Sodium hydroxide solution (10 N)?

| -42
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(2) Sulfuric acid solution (1:1)?

(3) Anhydrous sodium sul fate?

(4) Methylene chloride?

(5) Hexane?

(6) 2-Propanol ?

(7) Cycl ohexane?

(8) Acetonitrile?

Are surrogate standards and spiking
solutions added to the sanmples prior to
extraction?

I's twice the volume of spiking solution
added when GPC cleanup w !l be used?

Are sanples extracted for 18-24 hours
at a specific pH val ue?

I's the Kuderna-Danish concentration
process conducted with a hot water bath
at 80-90°C?

| f concentrated extracts are to be
stored nore than two days are they
transferred to Teflon-l1ned screw cap
or crinp-top vials, |abeled
appropriately and refrigerated?

Soxhl et Extraction (Method 3540A):

Is the follow ng equi pnent avail abl e?

(1) Soxhlet extractor with 500-nL round
bottom flask?
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C.

2) Drying colum with Pyrex glass wool
(2) atybo?tom and a Teflon stopcock?

(3) Sets of Kuderna-Danish gl assware
(including concentration tubes,
evaporation flasks, and macro and
m cro Snyder colums)?

(4) Heating mantle (Rheostat
control |l ed)?

(5) Ginding apparatus?
Are enough sets of Soxhlet extractors
and Kuder na- Dani sh appar at uses _
avail able for simultaneous extraction
of all batch sanples?
Are the follow ng reagents avail able?
1) Anhydrous sodium sul fate?
2) Tol uene/ Met hanol (10:1) solvent?

3) Acetone/ Hexane (1:1) solvent?

5) Hexane?
6) 2-Propanol ?

(

(

(

(4) Methylene chloride?
(

(

(7) Cycl ohexane?

(

8) Acetonitrile?

If a dry waste sanple will not pass
through a | -nm standard sieve or cannot
be extruded through a |-nm opening, is
it processed into a honogeneous sanple
that neet these requirenments?
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Are surrogate standards and spiking
sol utions added to the samples prior to
extraction?

s twice the volume of spiking solution
added when GPC cleanup will be used?

Are sanples extracted for 16-24 hours?

|'s the Kuderna-Dani sh concentration
process conducted with a hot water bath
at 80-90°C?

If concentrated extracts are to be
stored nore than two days are they
transferred to Teflon-l1ned screw cap
or crinp-top vials, |abeled
appropriately and refrigerated?

Soni

cation Extraction (Method 3550):
Is the follow ng equi pnent avail abl e?
(1) Ginding apparatus?

2) Horn-type sonicator equipped wth a
(2 titaniL}/rgtip (475 V\)?q PP

(3) Sets of Kuderna-Danish glassware
(including concentration tubes,
evaporation flasks, and nacro and
mcro Snyder colums)?

4) Drying colum with Pyrex glass wool
(4) at ybotgt om and a Teflpgn stgpcock?

(5) Water bath capable of tenperature
control within 5°C?

Are the follow ng reagents avail able?

(1) Anhydrous sodium sul fate?

| -45
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(2) Methylene chloride/Acetone (1:1)?
(3) Methylene chloride?

(4) Hexane?

(5) 2-Propanol ?

(6) Cycl ohexane?

(7) Acetonitrile?

|f the sanple will not pass through a
| -mm standard sieve or cannot be
extruded through a |-nmm opening, is it
processed into a honogeneous sanple
that meet these requirenents?

Are sanples mxed with anhydrous

sodium sulfate to forma free flow ng
powder ?

Are surrogate standards and spiking
solutions added to the sanples prior to
the addition of the extraction solvent?

I's twice the volune of spiking solution
added when GPC cleanup will be used?

Are sanples that are expected to
contain |ow concentrations of organics
sonicated three tines for three mnutes
with fresh solvent each tine?

Are sanples that are expected to _
contain high concentrations of organics
soni cated once for two mnutes?

I's the Kuderna-Danish concentration
process conducted with a hot water bath
at 80-90°C?
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i

| f concentrated extracts are to be
stored nore than two days are they
transferred to Teflon-lined screwcap
or crinp-top vials, |abeled
appropriately and refrigerated?

Purge-and-Trap (Method 5030A):

a.

b.

|s a purge-and-trap device avail abl e?

Are purge-and-trap systens subjected to
a periodic bake-out and cl eaning
process and are these actions
docunent ed?

I's a purge chanber designed to accept
5-nL sanples avail abl e?

s a 25-nmL allcg}ass urge chanber
avail able for M5 Met hods 524.1,
524.2, and 8260 (optional)?

|'s the gaseous headspace | ess than
15 nL?

I's the trap a mninum of 25-cm | ong?

For Method 8010A, is the trap packed
wth 1.0-cm 3% OV-1 on Chronosorb-W
60/ 80 nesh, 7.7-cm Tenax GC, 7.7-cm
silica gel, and 7.7-cm charcoal or
equi val ent ?

For Method 8015A, is the trap packed
with [.0-cm 3% OV-1, 15-cm Tenax CC,
and 7.7-cmsilica gel or equivalent?

For Methods 8020 and 8030A, is the trap
packed with |.0-cm 3% OV-1 on
Chronmosor b-W and 23-cm Tenax GC or
equi val ent ?
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I's methanolic extraction of purge-and-
traF only used for mediumconcentration
soils or sedinents?

I's the nmethanol purge-and-trap quality
or equivalent?

Are surrogate standards and spiking
sol utions added to the purging chanber
along with the sanple?

I's a method blank carried through al
of sanple preparation and neasurenent
before any sanple are processed?

a.

Headspace (Method 3810):

Is this method only used as a screening
procedure?

|s a hot bath capable of naintaining a
90°C tenperature avail abl e?

Are 125-nL hype-vials with seals and
septa used for the equilibration?

Are both a 1-ppm spike and a 1-ppm
standard anal yzed along with sanples?

Are the vials with the sanples (the
1-ppm spi ke and the 1-ppm standard)
equilibrated in a 90°C water bath for
one hour?

Are the vials maintained at 90°C while
2-mL of headspace gas is w thdrawn for
direct injection into a GC?

I's the GC operated using the sane GC
conditions listed in the nethod being
screened (8010A, 8015A, 8020, 8030A, or
8040A) ?

| -48
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Are the follow ng detectors available and
are they used appropriately?

a. Flame lonization (603, 604, 609, 610,
8015A, 8030A, 8040A, 8060, 8090, 8100)?

b. Photoionization (602, 8020)?

c. Electron Capture (604, 606, 608, 609,
612, 8040A, 8060, 8080, 8090, 8120,
8150A) ?

d. Electrolytic Conductivity (601, 611,
8010A, 8080, 8140)?

e. Mcrocoulonetric (601, 611, 8140)?
f. Thermal Energy Analyzer (607)?
Ni t rogen/ Phosphorus (607, 8140)?
Fl ame Photonetric (8140)7?

Are the colum ovens, at a mninum capable
of tenperature control within £0.2°C at
220°C?

Are the injection ports glass |ined?

Are manufacturer's operating nanual s
readily available to bench chem sts?

I's a permanent |ogbook kept for each
instrument that summarizes instrument
probl ens and servicing records?

Have any instrunents been nodified in any
way ?

Are the instrunents properly vented?
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|s glassware for organics solvent rinsed or
heated to a m ninum of 300°C to vaporize
any organics in a nuffle furnace arter
careful cleaning?

s this high tenPerature treatnent avoi ded
for volunmetric glassware, glassware wth
ground joints, or sintered glassware?

there a calibration protocol available
bench chem sts?

o w

|
t

there a calibration protocol available
bench chem sts?

o w

|
t

Is a 5-point calibration used?

I's the calibration curve or calibration
factor verified each working day?

Are calibration results kept in a permanent
| ogbook?

Is the MDL for each analyte and matrix type
determ ned every six nmonths or whenever
there is a significant change in background
or instrument response?

Is the linear calibration range determ ned
for each analyte when there is significant
change in instrument response and every SiXx
nonths for those anal ytes that periodically
approach their linear limts?

I's a method blank included with each sanple
batch and carried through the entire
preparation and anal ysis?

Is a matrix spike and a matrix spike
duplicate run with each batch at a rate of
5% or one per batch, whichever is greater?

| -51
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I's corrective action taken if matrix spike
recoveries exceed QC limts?

Is a matrix duglicate run with each batch
at a rate of 5% or one per batch, whichever
IS greater?

s corrective action taken if percent
di fferences based on duplicated analyses
exceed QC limts?

Are surrogate recoveries run on each
sanpl e?

I's corrective action taken if surrogate
recoveries exceed QC limts?

Is an LCS prePared.mﬁth.standards
i ndependent of calibration standards
anal yzed for each batch of sanples?

I's corrective action taken if the LCS
recovery exceeds QC limts?

Are QC data statistically analyzed and
charted for quality control?

Are control charts maintained and readily
avai l able to bench chem sts?
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Gener al :

a. Are witten SOPs avail able and adequate
for HVO sanple preparation/analysis?

b. Do these SOPs accurately reflect
procedures in use?

c. Are all target analytes, at a mninmm
that have retention times published in
Table 1 of Method 8010A, routinely
anal yzed at the |ab?

d. Are manufacturer's operating nanuals
readi |y available to bench chem sts?

e. Are prenunbered, bound notebooks used
for data entry?

—h

Are all records witten in indelible
I nk?

g. Are all errors corrected by drawing a
single line through the error wth
corrections witten adjacent to the
error, so that it remains |egible?

h. Are corrections initialed and dated by
the responsible individual?

i. Are notebooks reviewed, initialed, and
dated by supervisors on a regular
basi s?

Techni cal Staff:

a. Do bench chem sts appear know edgeabl e
and experienced in operation of a
purge-and-trap and GC system and in
Interpretation of chromatograns?

b. Are backup bench chem sts avail abl e?

| - 54
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C.

Are bench chem sts’ performance audited
and approved prior to work wthout
cl ose supervision by a senior chem st?

Apparatus and Facilities:

a
b.

s working space adequate and clean?

Does the | ab have adequate air handling
system to avoid cross contam nation of
sanpl es?

|'s a tenperature-progranmmabl e gas

chr omat ogr aphy equi pped with an
purge-and-trap device and electrolytic
conductivity detector available?

| s oven tenperature stable to +0.5°C or
better at desired setting?

I's one of the follow ng GC colum
avai | abl e?

(1) 8-ft x 0.1-in ID SS or glass colum
packed with 1% SP-1000 on
Car bopack-B 60/ 80 mesh or
equi val ent ?

(2) 6-ft x 0.1-in ID SS or glass colum
packed with chem cally bonded
n-octane on Porasil-C 100/ 200 nmesh
or equivalent?

If an “equivalent” colum is in use,
has its ability to generate data of
acceptabl e accuracy and precision been
denonstrat ed?

|'s a permanent | ogbook kept for each
instrument that sunmarizes instrunment
probl ens and servicing records?

| -55
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h. Is heliumused as carrier gas?

i. Is a hood available for sanple
preparation?

j. Are analytical balance (0.0001 g) and
top |oading balance (0.01 g) available?

k. Are backup instruments avail able?

Reagent s:

a. |s reagent water used free from
interferents at the MDL of target
anal ytes?

b. Do reagent grade chem cals used conform
to the specifications of the Commttee
on Analytical Reagents of the American
Chem cal Society, where such
specifications are avail able?

c. For standard preparation, is a waiting
period of ten mnutes allowed for
dr%u ng the alcohol-wetted surface
betore measuring the weight of
met hanol ?

d. Are stock standards stored in bottles
wi th mnimal headspace and Tefl on-1ined
screwcap at -10 to -20°C and protected
fromlight?

e. Are stock standards replaced after six
mont hs, or sooner if conparison with
check standards indicates a problenf

f. Are stock standards for target analytes
of low boiling points (<30°C) and
high reactivity prepared fresh every
two nonths or sooner?
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g.

Are secondary standards stored with
m ni mal headspace and check frequently
for degradation or evaporation?

For the initial calibration, are
agueous calibration standards, at a
m nimum of five concentrations,
repared fresh and di scarded after one
our, unless properly sealed in a via
and stored at 4°C with no headspace
(up to 24 hours)?

Is a 25-pL HamIton 702N m crosyringe
or equival ent used for standard
preparation? (Pipets should never be
used to dilute or transfer volatile
sanpl es or aqueous standards.)

Are volatile organic standards stored
in a separated freezer/refrigerator
from sanpl es or other standards?

s “purge-and trap”, “pesticide
qual 1ty” or equival ent nethanol stored
away from other solvents?

Are all reagents and standards |abeled,
dated, initial ed, and documented such
t hat conposition and expiration date
can be verified?

Sanpl e Handling and Storage:

a.

b.

Are volatile organic sanples stored at
4°C in separate refrigerators from
ot her sanpl es?

Are | ow concentration volatile organic
sampl es stored separately from high
concentration volatile organic sanples?
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a.

Instrunment Calibration and M ntenance;:

Is there a calibration protocol
readily available to bench chem sts?

Are calibration results kept in
per manent | ogbooks?

I's an initial calibration perforned
with a mninmumof five concentration
| evel s for each target analyte?

Is one of the calibration standards at
a concentration near, but above, the
VDL ?

Do concentrations of other standards
cover the expected concentration ranges
of real sanples or define the working
range of the detector?

Is a linear calibration curve with a
correlation coefficient > 0.995 prepared
for each anal yte?

s an average calibration factor used
only when the percent relative standard
deviation of the calibration factor is
| ess than 20% over the working ranges?

Is the calibration curve or factor
verified at the beginning and end of
each anal ysis sequence wth a

m d-concentration standard?

I's a new calibration curve prepared for
any target analyte when the response
for the target analyte varies fromthe
predi cted response by nore than +15% or
exceeds the acceptance criteria listed
in the Table 3 of Method 8010A?
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j.

Is the retention tinme w ndow
established with three injections of
all target anal ytes throughout the
course of a 72-hour period?

I's the retention tine w ndow checked on
a quarterly basis or whenever a new GC
colum is installed?

Sanpl e Preparation:

a.

I's a conbination of bronochl oronet hane,
2- brono- | - chl or opr opane, and

1, 4-di chl orobutane used as surrogate
st andar ds?

Are sanples routinely introduced into
the GC using purge-and-trap (Method
5030) ?

I's methanolic extraction of purge-and-
trap only used for medi um concentration
soils or sedinments?

I's direct injection used only for water
sol ubl e conpounds that do not purge or
when concentrations are expected to
exceed 10,000 pg/L?

|s the percent solid of solid sanples
determ ned by drying overnight at 105°C
in a vented drying oven?

Sanmpl e Anal ysi s:

a.

Is daily calibration checked with a
m d-concentration standard at the
begi nning and the end of an anal ysis
sequence?
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b.

If the calibration factor cal cul ated
fromdaily calibration check at the end
of an anal ysis sequence exceeds *15%
when conpared with the initial standard
of the analrsis sequence, is the GC
system recalibrated and reanal ysis
performed for all sanples, in the
sequence, that contain target analytes
that exceed the criteria?

. Are daily retention tinme w ndows

established for each analyte prior to
sanpl e anal ysis?

Is the retention time for each anal yte

in the daily md-concentration standard
used as the m dpoint of the w ndow for

t hat day?

I's the same sanple introduction nethod
used for calibration standards and
sampl es? (i.e., either purge-and-trap
or direct injection, but not m xed

net hods. )

If a peak response exceeds the |inear
ran?e of the system is a dilution
performed on a second aliquot of the
sanpl e that has been properly seal ed
and stored prior to use?

Are peak height neasurenments used for
quantitation when overlapping peaks
caused errors in area integration?

s a second GC colum used to resol ve
t he anal ytes from co-el uti ng non-target
conpounds?

Are positive hits routinely confirmed
by a second GC col um?
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Quality Control:

a. Are all QC data maintained and

avai | abl e for easy reference and
i nspection?

Is a three-level data review carried
out within the lab prior to data
rel ease?

s a lab specific MDL enpirically
established and updated on a
sem annual |y basis?

I's the |ab specific MOL equal to or
| ower than the method specified ML?

I's a md-concentration standard
anal yzed for each group of ten sanples
in the analysis sequence?

s a method blank run at a mninmumrate
of 5% or one per batch, whichever is
greater?

To denonstrate that the |ab can
generate data of acceﬁtable accurac¥
and precision, does the analyst perform
the follow ng operations?

(1) Is an LCS, prepared with standards
I ndependent of calibration
st andards, analyzed for each batch?

(2) Are replicate aliquots (at |east
four) of LCS analyzed, and average
recovery and standard deviation of
t he recovery cal cul ated for each
target anal yte using the four
results to check the system

per f or mance?
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(3)

or
of

(1)

I f any individual standard
deviation of recovery exceeds the
met hod specified precision limts
or any individual average recovery
falls outside the nethod specified
range for accuracy, is the analysis
of actual sanples halted until the
system performance is back in
control ?

h. Does the lab routinely performmatrix
spi ke and either one matrix duplicate

one matrix spike duplicate per batch
no nore than 20 sanpl es?

If, as in conpliance nonitoring,
the concentration of a specific
anaIKte in the sanple is being
checked against a regulatory limt,
is the spike at that regulatory
limts or one to five times higher
than the background concentration,
whi chever is higher?

If the concentration of a specific
analyte in a water sanple is not
checked against a linmt, is the
5ﬁ|ke at the same concentration as
the LCS or one to five tines higher
than the background concentration,
whi chever is higher?

If it is not possible to determne
the background concentration, is
the spike concentration

- the regulatory limt, if any; or
- the larger of either five times

the expected background or LCS
concentrati ons?

| -62
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(4) For other matrices, is the spike
concentration at 20 tines the
estimated quantitation limt?

(5) Is the percent recovery for each
anal yte in water sanples checked
with the method specified QC
acceptance criteria?

(6) If the spike to background ratio is

| ess than 5:1, does the |ab use
opt i onal SC acceptance criteria
calcul ated f

concentration?

i. I's the performance of purge-and-trap,
anal ytical system and the

effectiveness of the nethod in dealing
with sanple matrix nonitored by spiking
each sanple, standard, and blank with

surrogates that enconpass the nethod
specified tenperature range?

j. Are the average percent recovery and
standard deviation of the percent

recovery for each surrogate cal cul ated,

when surrogate data from25 to 30

sanples for each matrix is avail abl e?

k. Are control limts for each surrogate
in a given matrix calculated based on

t he above data?

|. Do the control |limts fall within the

control limts of Method 8240 if
appl i cabl e?

m At a mninum are surrogate recovery

limts updated annually on a natrix-by-

matri x basi s?

or the specific spike
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n. Are corrective actions of reanalysis
or reextraction/reanalysis taken if
any surrogates for a sanple are out of
control lIrmts?

0. Are control charts for internal QC data
plotted and avail able to bench
chem sts?

p. Are control limts for internal quality
control enpirically established and
updated on a regul ar basis?

Dat a Package:

a. Does the length of storage tine for all
sample related information, including
chail n-of - cust ody, instrunent
cal i bration, sanple Freparation and
anal ysis, etc., conply with regulatory
requi renments, organi zational policy, or
proj ect requirenents, whichever is nore
stringent? (It is recomrended that
docunentation be stored for a m ni mum
of three years from subm ssion of the
project final report.)

b. Does the data package contain all
met hod required QC data and neet the
USACE contract requirenents?

c. Are all raw data si?ned and dated by
the persons who performed the sanple
anal ysis and data review?

Wast e Di sposal :

a. Does the lab use a contractor to
di spose of residual and prepared
sanpl es, and sanples with analysis
cancel | ed?
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b.

Are | ab wastes di sposed of properly
such that no secondary pollution is
generated from sanple anal ysis and the
USACE will not be liable for any

pol lution problems in the future?

Overall Eval uation

a.

Does the |ab have sound technical
capability for HVO anal ysis?

Does the | ab have appropriate capacity
to handle the contract |oad?

Aver age nunber of sanples analyzed and
reported per nmonth:
Coul d the lab handl e quick turnaround
sanpl es?

Overall, is the |ab acceptable for
HVO anal ysi s?
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CGener al :

a. Are witten SOPs avail abl e and adequate
for TPH sanple preparation and analysis
as gasoline range organics gGFK» and
di esel range organics (DRO

b. Do these SOPs accurately reflect
procedures in use?

c. Are manufacturer’s operating manual s
readily available to bench chem sts?

d. Are prenunbered, bound notebooks used
for data entry?

e. Are all records witten in indelible
I nk?

f. Are all errors corrected by drawming a
single line through the error with
corrections witten adjacent to the
error, so that it remains |egible, and
initialed and dated by the responsible
i ndi vi dual ?

g. Are notebooks reviewed, initialed, and
dated by supervisors on a regular
basi s?

Techni cal Staff:

a. Do bench chem sts appear know edgeabl e
and experienced in operation of a
purge-and-trap and GC systemand in
I nterpretation of chromatograns?

b. Are backup bench chem sts avail abl e?
c. Are bench chem sts’ performance audited

and approved prior to work wthout
cl ose supervision by a senior chemst?
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a
b.

Apparatus and Facilities:

I's working space adequate and cl ean?

Does the [ ab have adequate air handling
system to avoid cross contanination of
sanpl es?

s a tenperature-progranmbl e gas
chronmat ography equipped with a
purge-and-trap device and flane

I oni zation detector available for GRO?

s oven tenperature stable to *0.5°C or
better at desired setting?

Is a data system available for
determnation of peak area sums using
forced baseline and baseline

proj ection?

Are the follow ng GC colums avail abl e?

GRO Anal ysi s:
(1) 105-m x 0.53-mm | D Restek RTX 502.2
0.3-micron film thickness?

(2) O her cagillary col ums whi ch can
resol ve 2-nmethyl pentane from the
met hanol solvent front in a 25 ug/L
LCS and to resolve ethyl benzene
from m p-xylene (<25% valley)?

DRO Anal ysi s:

(1) 25-m x 0.25-nm Quadrex 007 5%
nethil phenyl 0.5-mcron film
t hi ckness?

(2) 30-mx 0.53-mm I D Quadrex RTX-5,
1.5-mcron film thickness?




EM 200-1-1

1 Jul 94
CHART [-11
ORGANI C ANALYSIS BY GC: TPH (MODI FI ED 8015) Page 3 of 15
| TEM YES COVVENT

(3) O her capillary colums which can
resolve C,/pristane and C /

phytane (>50% resol ution)?

[f an “equivalent” colum is in use,

¢ has its ability to generate data of
accept abl e accuracy and precision been
denonstr at ed?

h. I's a permanent | ogbook kept for each
instrument that sunmarizes instrument
probl ens and servicing records?

i. Has any instrument been nodified in any
way ?

j. I's a hood available for sanple
preparation?

k. Are anal ytical balance (0.0001 g) and
top |oading balance (0.01 g) avallable?

. Is a horn-type sonicator equipped wth
a titaniumtip and 475 Watt avail able
in the |ab?

m Are backup apparatus avail able?

Reagent s:

a. Is reagent water used free from
interferents at the MDL of target
anal ytes?

b. Do reagent grade chem cals used conform

to the specifications of the Committee
on Anal ytical Reagents of the Anmerican
Chem cal Society, where such
specifications are avail abl e?

Are "pesticide quality" or equival ent

solvents used for TPH anal ysis?
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d.

I's granular, anhydrous sodium sulfate
purified by heating at 400°C for four
hours prior to use?

Does the lab use a calibration standard
conposed of a blend of the follown

typical ten gasoline conpounds for
2- met hyl pent ane 15% wt .
2,2,4-trinethyl pentane 15%
hept ane 2%
benzene 5%
t ol uene 15%
et hyl benzene 5%
m xyl ene 10%
p- xyl ene 10%
0- Xyl ene 10%
|, 2,4-trimethyl benzene 10%

Does the lab use a calibration standard
conposed of a blend of the follow ng
typical 14 C,-C, even nornmal al kane
standards, plus n-C,, pristane, and

phytane for
decane »7% W .
dodecane » 1%
t et radecane » 1%
hexadecane »7%
hept adecane » 1%
pristane » 7%
oct adecane » 7%
phyt ane » 7%
ei cosane » 1%
decosane » 1%
t et racosane » 7%
hexacosane » 7%
oct acosane » (%
5 -a-androstane (I.S.) » 1%
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g. Are the materials of interest, if
avail abl e, or the sane type of
petroleumfraction, if it is known and
original sanple is unavailable, used
for preparation of calibration
st andar ds?

h. Is an internal standard used for DRO
sanples to correct for injection
variances and matrix interferences?

I. Does the lab have, at a mninum the
followng Pattern Recognition Standards
for identification of petroleum
hydrocar bons? Gasoline, aviation fuel,
(JP-4), kerosene, and diesel fuel (#2).

j. Does the |ab use a well characterized
gasoline (e.g., APl PS-6 or equivalent)
and a conmerci al diesel #2 as LCSs for
CGRO and DRO, respectively?

k. Are stock standards for GRO prepared in
met hanol and replaced after six nonths,
or sooner, if conparison with check
standards indicates a problenf

|. Are stock standards for DRO prepared in
acetone and replaced after six nonths,
or sooner, if conparison wth check
standards indicates a problenf

m Are secondary dilution standards in
met hanol stored with m ni num headspace
for volatiles and frequently checked
for signs of degradation/evaporation?

n. Are working standards at a mininmum of
five concentration levels prepared in
reagent water?
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0.

Are all reagents and standards | abel ed,
dated, initialed, and docunented such
that conposition and expiration date
can be verified?

a.

Sanmpl e Handling and Storage:

Are triplicate water sanples in 40 nL
VOA vials received for anal ysi s?

Are water GRO sanples inverted and
checked for existence of air bubbles?

Are soil GRO sanples in wde nouth
glass jars with Teflon-lined septa
checked (wi thout opening the container)
for existence of excess headspace?

Are duplicate sanples collected for the
al ternate nethanol extraction nethod?

Are low [ evel GRO sanples stored at 4°C
in a separate refrigerators from high
| evel GRO sanpl es?

Are CGRO sanpl es anal yzed within 14 days
from col |l ecti on?

Are water DRO sanples stored at 4°C,
and extracted within seven days from
collection and analyzed within 40 days
from extraction?

Are soil DRO sanples stored at 4°C, and
extracted within 14 days from
collection and analyzed within 40 days
from extraction?
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Instrunent Calibration and M ntenance:

a.

Is there a calibration protocol
readily available to bench chem sts?

Are calibration results kept in
per manent | ogbooks?

Is the GC system calibrated with a
m ni num of five concentration |evels
of calibration standard bl enders?

Is one of the calibration standards at
a concentration near, but above, the
MDL?

Do concentrations of other standards
cover the expected concentration ranges
of real sanples or define the working
range of the detector?

Are the calibration standards for GRO
injected using a purge-and-trap?

For DRO, is a nethylene chloride blank
run in every batch to determne the
area generated on nornal baseline bleed
between C, and C, and subtracted from
the total areas of DRO standards and
sanpl es?

Is a linear calibration curve with a
correlation coefficient > 0.995 prepared
for each anal yte?

Is an average calibration factor used
only when the percent relative standard
deviation of the calibration factor is
| ess than 20% over the working ranges?
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Is the calibration curve or factor
verified with, at a mninmm a mdpoint
calibration standard at the beginning
and end of each anal ysis sequence?

Is a new calibration curve prepared for
any target analyte when the response
factors for the daily calibrations

vary fromthe initial response factors
by nore than 15%

Is the retention tinme w ndow
established with three injections of
each calibration standard over the
course of a 72-hour period?

Are the retention tinme w ndows,
specially for surrogates, interna
standards, and the first and the [ ast
conponents in calibration standards,
checked on a quarterly basis or
whenever a new GC colum is installed?

Are the retention tines for surrogates,
internal standards, and the first and
the last conponents in the daily

m d- concentrati on standard used as the
m dpoi nts of the w ndows for that day?

a.

Sanpl e Preparati on:

Is a purge-and-trap device used to
inject water GRO sanples to a GC?

Are soil and solid GRO sanples
extracted by nethanol extraction
diluted in water and injected with
purge-and-trap to a GC?

Are all supernatant |iquids retained
in nethanol extraction process for GRO
sanpl es?
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Are water DRO sanples extracted by EPA
Met hods 3510/ 3520 and soil DRO sanpl es
by EPA Met hods 3540/ 35507

Is the water neniscus on the side of
bottle narked for |later determ nation
of the sanple vol une?

Is the pH of water DRO sanpl es checked
and adjusted with 10 N NaOH or 1:1
H, SO to 5-9?

Is the water DRO sanple containers
rinsed with nethylene chloride? (Do
not cap and shake the bottle.)

I's continuous extraction nethod used if
emul sion fornms and cannot be broken
during separatory funnel nethod such
that the recovery of nethylene chloride
is less than 80% after correction for
water volubility of nmethylene chloride?

For soil DRO sanples, are |arge rocks
or foreign materials renmoved and any
vegetation chopped into small pieces?

Are soil DRO sanples sonicated for
1.5 mnutes at 475 watts, one second
pul se node with a 50% duty cycle?

Isthe percent solid of solid sanples
determ ned by drying overnight at 105°C
in a vented drying oven?

Sanpl e Anal ysi s:

a.

Are the concentrations of all analytes
within the initial calibration ranges?
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Is a nethod/instrunent blank analyzed
after a sanple that produces a
saturated response from a conpound?

If the nethod/instrunment blank is not
free frominterferences, is the system
decont am nated before sanple anal ysis?

Is the quantitation of GRO based on the
area summation of all peaks that are
above instrunment blank baseline and

el ute between 2-nethyl pentane and
l,2,4-trinmethyl benzene?

Are non-petrol eum hydrocarbons, such as
chlorinated solvents, ketones, and
esters, excluded from the GRO
guantitation?

Is the total peak area for C,-C,from
basel i ne-to-baseline used for DRO
guantitation?

Are non-petrol eum hydrocarbons, such as
chl orinated solvents, phenols, and

pht hal ates, excluded from the DRO
guantitation?

Are retention tinmes and patterns of the
peaks used in identification of the
type of petroleum hydrocarbons?

Are comments provided for contam nants
that appear in the GRO and DRO wi ndows
but do not match the reference fuel s?

Is internal standard, 5 -a- androstane
used as a retention tine nmarker for
DRO sanpl es?
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Quality Control:

a.

Are all QC data naintai ned and
avai l able for easy reference and
i nspection?

Is a three-level data review carried
out within the lab before data rel ease?

Are lab specific MDL or PQ enpirically
est abl i shed and updated on a
sem annual |y basi s?

Is the lab specific PQL equal to or
| ower than the nethod specified PQ?

GRO  water 100 pg/L
soi | 5 ng/ kg

DRO. wat er 100 pg/L (diesel #2)
soi | 4 nmg/ kg (diesel #2)

Is a method blank run at a mninmumrate
of 5% or one per batch, whichever is
nore frequent?

For GRO GRO sanples, are duplicate LCSs
analyzed at a mninmum rate of 5% or one
per batch, whichever is nore frequent?

Is the percent recovery of LCS |arger
than 50% and the percent difference
| ess than 20%

Is a colum bleed profile run for each
batch of DRO sanples to determ ne the
area from normal baseline bleeding and
subtracted from the area of DRO

sanpl es?
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Is a nmethylene chloride blank run after
sanples of highly concentrated to
prevent carryover?

Does the lab routinely perform matrix
spi ke and either one matrix duplicate
or one matrix spi ke duplicate per batch
of no nore than 20 sanpl es?

(1) If, as in conpliance nonitoring,
the concentration of a specific
analyte in the sanple is being
checked against a regulatory limt,
is the spike at that regulatory
limts or one to five tines higher
than the background concentration
whi chever concentration would be
hi gher ?

(2) If the concentration of a specific
analyte in a water sanple is not
checked against a limt, is the
spi ke at the sanme concentration as
the LCS or one to five tines higher
than the background concentration
whi chever concentration would be
hi gher ?

(3) If it is not possible to determ ne
the background concentration, is
the spike concentration

- the regulatory limt, if any; or

- the larger of either five tines
the expected background or LCS
concentrations?

(4) For other matrices, is the spike
concentration at 20 tinmes the
estimated quantitation limt?
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(5) Isthe percent recovery for each
analyte in water sanples checked
with the nmethod specified QC
acceptance criteria?

(6) If the spike to background ratio is
| ess than 5:1, does the |ab use
optional QC acceptance criteria
calculated for the specific spike
concentration?

k. Does the lab use one or two surrogate
conmpounds, p-chl orof | uorobenzene,
br onof | uor obenzene, or trifluoro-
toluene, to nonitor the system
performance and effectiveness of the
of the GRO nethod in dealing wth each
matri x?

|. Does the lab use one or two surrogate
conmpounds, n-pentacosane (n-C,) or
ortho-terphenyl, to nonitor the system
performance and effectiveness of the
of the DRO nethod in dealing wth each
matri x?

m Has the lab established control limts
for surrogate recoveries?

n. Are corrective actions of reanalysis
or reextraction/reanalysis taken if
surrogate(s) for a sanple are out of
control limts?

0. Are control charts for internal QC data

plotted and available to bench
chem st s?

p. Are control limts for internal quality
control enpirically established and
updated on a regul ar basis?
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a.

Dat a Package:

Does the length of storage tine for all
sanple related information, including
chai n- of - cust ody, i nstrunent

cal i bration, sanple preparation and
anal ysis, etc., conply with regulatory
requi renents, organizational policy, or
proj ect requirenents, whichever is nore
stringent? (It is reconmended that
docunentation be stored for a m ninmum
of three years from subm ssion of the
project final report.)

Does the data package contain al
nmet hod required QC data and neet the
USACE contract requirenents?

Are all raw data signed and dated by
the persons who perforned the sanple
anal ysis and data review?

a.

Waste D sposal:

Does the lab use a contractor to
di spose of residual and prepared
sanpl es, and sanples with anal ysis
cancel | ed?

Are |ab wastes disposed of properly
such that no secondary pollution is
produced by sanple analysis and the
USACE will not be liable for any
pollution problens in the future?

a.

Overal |l Eval uati on:

Does the | ab have sound technica
capability for TPH anal ysis?
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b.

Does the |ab have appropriate capacity
to handle the contract |oad?

Aver age nunber of sanples anal yzed and
reported per nonth:

Could the lab handl e quick turnaround
sanpl es?

Overall, is the lab acceptable for
TPH anal ysi s?

Addi ti onal observations, coments, or problens:
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CGeneral :
a. Are witten SOPs avail abl e and adequate

for AVO sanple preparation/anal ysis?

Do these SOPs accurately reflect
procedures in use?

Are manufacturer's operating nanuals
readily available to bench chem sts?

Are prenunbered, bound not ebooks used
for data entry?

Are all records witten in indelible
i nk?

Are all errors corrected by drawing a
single line through the error with
corrections witten adjacent to the
error, so that it remains |egible?

Are corrections initialed and dated by
the responsible individual?

Are notebooks reviewed, initialed, and
dated by supervisors on a regular
basi s?

a.

Technical Staff:

Do bench chem sts appear know edgeabl e
and experienced in operation of a
purge-and-trap and GC system and in
interpretation of chromatograns?

Are backup bench chem sts avail abl e?
Are bench chem sts' performance audited

and approved prior to work wthout
cl ose supervision by a senior chem st?
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Apparatus and Facilities:

a.

b

Is working space adequate and cl ean?

Does the |ab have adequate air handling
system to avoid cross contam nation of
sanpl es?

Is a tenperature-progranmabl e gas
chr omat ogr aphy equi pped with an
purge-and-trap device and photo-
ioni zati on detector avail able?

s oven tenperature stable to +0.5°C or
better at desired setting?

Is one of the followi ng GC colum
avai | abl e?

(1) 6-ft x 0.082-in ID SS or glass
colum packed with 5% SP-1000 and
1. 75% Bent one-34 on 100/ 120 nesh
Supel coport or equival ent?

(2) 8-ft x 0.1-in ID SS or glass colum
packed with 5% |, 2, 3-Tris(2-cyano-
et hoxy) propane on 60/80 nesh
Chronosorb W AW or equival ent?

(3) 1scolum one used as the prinary
anal ytical colum and colum two as
a confirmation colum?

If an “equivalent” colum is in use,
has its ability to generate data of
acceptabl e accuracy and precision been
denonst r at ed?

Is a permanent | ogbook kept for each
i nstrument that summarizes instrunent
probl ens and servicing records?
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k

Has any instrunent been nodified in any
way ?

Is a hood available for sanple
preparation?

Are anal ytical balance (0.0001 g) and
top loading balance (0.01 g) avail abl e?

Are backup instrunents avail abl e?

a.

Reagent s:

Is reagent water used free from
interferents at the MDL of target
anal yt es?

Do reagent grade chem cals used conform
to the specifications of the Commttee
on Anal ytical Reagents of the Anerican
Chem cal Society, where such
specifications are avail able?

For standard preparation, is a waiting
period of ten mnutes allowed for
drying the alcohol-wetted surface

bef ore neasuring the weight of

nmet hanol ?

Are stock standards stored in bottles
with mniml headspace and Teflon-1ined
screwcap at -4°C and protected from
l'ight?

Are stock standards replaced after six
nonths, or sooner if conparison wth
check standards indicates a problenf

Are secondary standards stored wth
m ni mal headspace and check frequently
for degradation or evaporation?

-84




EM 200-1-1

1 Jul 94
CHART |-12
ORGANI C ANALYSIS BY GC. AVO (8020) Page 4 of 13
| TEM YES COMVENT

For the initial calibration, are
aqueous calibration standards, at a

m ni mum of five concentrations,
prepared fresh and discarded after one
hour, unless properly sealed in a vial
and stored at 4°C with no headspace
(up to 24 hours)?

Is a 25 pL Ham lton 702N m crosyringe
or equivalent used for standard
preparation? (Pipets should never be
used to dilute or transfer volatile
sanpl es or aqueous standards.)

Are volatile organic standards stored
in a separated freezer/refrigerator
from sanpl es or other standards?

Is “purge-and-trap”, “pesticide
quality”, or equivalent methanol stored
away from ot her solvents?

Are all reagents and standards | abel ed,
dated, initialed, and documented such
that conposition and expiration date
can be verified?

Sanpl e Handling and Storage:

a.

Are volatile organic sanples stored at
4°C in separate refrigerators from
ot her sanpl es?

Are |ow concentration volatile organic
sanpl es stored separately from high
concentration volatile organic sanples?

Instrunent Calibration and Mi ntenance:

a.

Is there a calibration protocol
readily available to bench chem sts?
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Are calibration results kept in
per manent | ogbooks?

Is an initial calibration perforned
with a mninmum of five concentration
| evel s for each target analyte?

Is one of the calibration standards at
a concentration near, but above, the
MDL?

Do concentrations of other standards
cover the expected concentration ranges
of real sanples or define the working
range of the detector?

Is a linear calibration curve with a
correlation coefficient > 0.995 prepared
for each anal yte?

Is an average calibration factor used
only when the percent relative standard
deviation of the calibration factor is
| ess than 20% over the working range?

Is the calibration curve or factor
verified at the beginning and end of
each analysis sequence with a

m d- concentration standard?

Is a new calibration curve prepared for
any target analyte when the response
for the target analyte varies fromthe
predi cted response by nore than +15% or
exceeds the acceptance criteria listed
in the Table 3 of Method 80207

Is the retention tine w ndow
established with three injections of
all target analytes throughout the
course of a 72-hour period?
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K.

Is the retention tine w ndow checked on
a quarterly basis or whenever a new GC
colum is installed?

Sanpl e Preparation

a.

Are surrogate conpounds, bronochl oro-
benzene, bronofl uorobenzene, 1,1, 1-
trifluorotoluene, fluorobenzene, and
di fl uor obenzene, which enconpass the
tenperature range of this nethod used
for all sanples?

Are sanples routinely introduced into
the GC using purge-and-trap (Method
5030) ?

Is methanolic extraction of purge-and-
trap only used for nediumconcentration
soils or sedinents?

Is direct injection used only for water
sol ubl e conpounds that do not purge or
when concentrations are expected to
exceed 10,000 pg/L?

Is the percent solid of solid sanples
determ ned by drying overnight at 105°C
in a vented drying oven?

Sanpl e Anal ysi s:

a.

Is daily calibration perforned with a
m d- concentration standard at the
begi nning and the end of an analysis
sequence?
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b

If the calibration factor calcul ated
fromdaily calibration check at the end
of an anal ysis sequence exceeds *15%
when conpared wth the initial standard
of the analysis sequence, is the GC
system recal i brated and reanal ysis
performed for all sanples, in the
sequence, which contain target analytes
that exceed the criteria?

Are daily retention tinme w ndows
established for each analyte prior to
sanpl e anal ysi s?

Is the retention tine for each analyte

in the daily md-concentration standard
used as the mdpoint of the w ndow for

t hat day?

Is the sane sanple introduction nethod
used for calibration standards and
sanples? (i.e., either purge-and-trap
or direct injection, but not m xed

nmet hods. )

| f a peak response exceeds the |inear
range of the system is a dilution
perfornmed on a second aliquot of the
sanpl e that has been properly seal ed
and stored prior to use?

Are peak height neasurenments used for
guantitation when overlappi ng peaks
caused errors in area integration?

I's a second GC colum used to resolve
the analytes from co-eluting non-target
conmpounds?

Are positive hits routinely confirned
by a second GC col um?
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Quality Control

a.

Are all QC data maintained and
avai l able for easy reference and
i nspection?

Is a three-level data review carried
out within the lab prior to data
rel ease?

Is a lab specific MDL enpirically
established and updated on a
sem annual |y basis?

Is the |ab specific MOL equal to or
| ower than the nethod specified NMDL?

Is a md-concentration standard
anal yzed for each group of 10 sanples
in the anal ysis sequence?

Is a nethod blank run at a mninmum rate
of 5% or one per batch, whichever is
greater?

To denonstrate that the |lab can

generate data of acceptable accuracy
and precision, does the analyst perform
the follow ng operations?

(1) I's an LCS prepared with standards
i ndependent of calibration
standards anal yzed for each batch?

(2) Are replicate aliquots (at |east
four) of LCS analyzed, and average
recovery and standard deviation of
the recovery calculated for each
target analyte using the four
results to check the system

per f or mance?
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(3)

I f any individual standard

devi ation of recovery exceeds the
nmet hod specified precision limts
or any individual average recovery
falls outside the nmethod specified
range for accuracy, is the analysis
of actual sanples halted until the
system performance is back in
control ?

Does the lab routinely perform matrix
spi ke and either one matrix duplicate

or
of

(1)

(2)

(3)

one matrix spike duplicate per batch
no nore than 20 sanpl es?

If, as in conpliance nonitoring,
the concentration of a specific
analyte in the sanple is being
checked against a regulatory limt,
is the spike at that regulatory
limts or one to five tinmes higher
than the background concentration,
whi chever concentration would be
hi gher ?

If the concentration of a specific
analyte in a water sanple is not
checked against a |limt, is the
spi ke at the sane concentration as
the LCS or one to five tinmes higher
than the background concentration,
whi chever concentration would be

hi gher ?

If it is not possible to determ ne
t he background concentration, is
the spi ke concentration

- the regulatory Iimt, if any; or
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- the larger of either five tines
t he expected background or LCS
concentrations?

(4) For other matrices, is the spike
concentration at 20 tines the
estimated quantitation [imt?

(5) Isthe percent recovery for each
analyte in water sanples checked
with the nethod specified QC
acceptance criteria?

(6) If the spike to background ratio is
| ess than 5:1, does the |ab use
optional QC acceptance criteria
cal culated for the specific spike
concentration?

Is the performance of purge-and-trap
anal ytical system and the

ef fectiveness of the nethod in dealing
with sanple matrix nonitored by spiking
each sanple, standard, and blank with
surrogates which enconpass the nethod
specified tenperature range?

j. Are the average percent recovery and
standard deviation of the percent
recovery for each surrogate cal cul ated,
once a mnimm of 30 sanples of the
same matrix have been anal yzed?

k. Are control limts for each surrogate

in a given matri x cal cul ated based on
t he above data?

|. Do the control limts fall within the
control limts of Method 8240 if
appl i cabl e?
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m

At a mninmum are surrogate recovery
l[imts updated annually on a matri x- by-
matri x basis?

Are corrective actions of reanalysis
or reextraction/reanalysis taken if
any surrogates for a sanple are out of
control limts?

Are control charts for internal QC data
plotted and available to bench
chem st s?

Are control limts for internal quality
control enpirically established and
updated on a regul ar basis?

a.

Dat a Package:

Does the length of storage tine for al
sanple related information, including
chai n- of - cust ody, i nstrunent
calibration, sanple preparation and
anal ysis, etc., conply with regulatory
requi renments, organizational policy, or
proj ect requirenents, whichever is nore
stringent? (It is recomended that
docunentation be stored for a m ninmum
of three years from subm ssion of the
project final report.)

Does the data package contain al
nmet hod required QC data and neet the
USACE contract requirenents?

Are all raw data signed and dated by
the persons who perfornmed the sanple
anal ysis and data review?

-92




CHART 1-12

ORGANI C ANALYSI S BY GC: AVO (8020)

EM 200-1-1
1 Jul 94

Page 12 of 13

| TEM

YES

COMVENT

Wast e Di sposal:

a. Does the lab use a contractor to
di spose of residual and prepared
sanpl es, and sanples with analysis
cancel | ed?

b. Are lab wastes disposed of properly
such that no secondary pollution is
produced by sanple analysis and the
USACE will not be liable for any
pollution problens in the future?

Overall Evaluation

a. Does the |ab have sound technical
capability for AVO anal ysis?

b. Does the |ab have appropriate capacity
to handle the contract |oad?
Average nunber of sanples anal yzed and
reported per nonth:

c. Could the Iab handle quick turnaround
sanpl es?

d. Overall, is the lab acceptable for
AVO anal ysi s?
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a. Are witten SOPs avail abl e and adequate

for phenols sanple preparation and
anal ysi s?

Do these SOPs accurately reflect
procedures in use?

Are manufacturers operating manuals
readily available to bench chem sts?

Are prenunbered, bound notebooks used
for data entry?

Are all records witten in indelible
i nk?

Are all errors corrected by draw ng a
single line through the error with
corrections witten adjacent to the
error, so that it remains |egible, and
initialed and dated by the responsible
i ndi vi dual ?

Are notebooks reviewed, initialed, and
dated by supervisors on a regular
basi s?

Techni cal Staff:

a.

Do bench chem sts appear know edgeabl e
and experienced in operation of a GC
system and interpretation of

chr omat ogr ans?

Are backup bench chem sts avail abl e?
Are bench chem sts’ performance audited

and approved prior to work wthout
cl ose supervision by a senior chemst?
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a.

b.

Apparatus and Facilities:

Is working space adequate and cl ean?

Are enough sets of separator funnels,
continuous liquid-liquid extractors,
Soxhl et extractors, and Kuderna-Dani sh
apparatuses available for simultaneous
extraction of all batch sanples?

Is oven tenperature stable to x0.5°C or
better at desired setting?

Is a 1.8-mx 2-mm I D glass col um
packed with 1% SP-1240 DA on
Supercoport (80/100 nesh) or an

equi val ent columm in use for the
determ nation of wunderivatized phenol s?

Is a flane ionization detector
avail able for the determ nation of
underivatized phenols?

Is nitrogen carrier gas available for
use with the FID?

Is a 1.8-mx 2-mm | D glass colum
packed with 5% OV-17 on Chronosorb W
AW DMCS (80/100 nesh) or an equival ent
colum in use for the determ nation of
derivatized phenol s?

Is an electron capture detector (ECD)
avail able for the determnation of
derivatized phenol s?

Is 5% net hane/ 95% argon carrier gas
avai lable for use with the ECD?
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If an “equivalent” colum is in use,
has its ability to generate data of
acceptabl e accuracy and precision been
denonst rat ed?

k. Is a permanent |ogbook kept for each
instrument that summarizes instrunent
probl ens and servicing records?

. Is a permanent | ogbook kept for each
instrument that sunmarizes instrunent
probl ens and servicing records?

m Has any instrument been nodified in any
way ?

n. Is a hood available for sanple
preparation?

o. Are analytical balance (0.0001 g) and
top |oading balance (0.01 g) avail able?

p. Are backup apparatus available?

Reagent s:

a. |s reagent water used free from

interferents at the MDL of target
anal ytes?

Do reagent grade chemcals used conform
to the specifications of the Commttee
on Anal ytical Reagents of the Anmerican
Chem cal Society, where such
specifications are available?

Are the follow ng reagents avail able
for use in derivatization:

(1) Pentafl uorobenzene brom de
(a - Bronopent af | uor ot ol uene) ?
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(2) 18-crown-6-ether (1,4,7,10,13,16-
Hexaoxacycl ooct adecane) ?

Are derivatization reagents prepared
{reﬁh weekly and stored at 4°C from
i ght ?

Are “pesticide quality” or equivalent
solvents used for sanple analysis?

Does the |ab have calibration standards
for all nethod specified target
anal ytes?

Are calibration standards prepared with
2-propanol as a solvent?

Are stock standard solutions stored at
4°C and protected from light?

Are stock standard solutions replaced
after one year, or sooner if conparison
Wi th check standards indicates a

probl ens?

Are working standards replaced after
six nonths, or sooner if conparison
wth calibration standards indicates a
probl ens?

Are all reagents and standards | abel ed,
dated, initialed, and docunmented such
that conposition and expiration date
can be verified?

a.

Sanpl e Handling and Storage:

Are aqueous sanples stored at 4°C, and
extracted within seven days from
collection and analyzed wthin 40 days
from extraction?
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b.

Are soil sanples stored at 4°C, and
extracted within 14 days from
collection and analyzed within 40 days
from extraction?

Instrument Calibration and Mi ntenance

a.

I's there a calibration protocol
readily available to bench chem sts?

Are calibration results kept in
per manent | ogbooks?

I's an initial calibration perforned
with a mninumof five concentration
| evel s for each target analyte?

Is one of the calibration standards at
a concentration near, but above, the
MDL?

Do concentrations of other standards
cover the expected concentration ranges
of real sanples or define the working
range of the detector?

|'s an average calibration factor used
only when the percent relative standard
deviation of the calibration factor is
| ess than 20% over the working range?

Is the calibration curve or factor
verified at the beginning and end of
each analysis sequence wth a

m d-concentration standard?

I's a new calibration curve prepared for
any target anal yte when the response
for the target analyte varies from the
predi cted response by nore than +15%
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Is the retention time w ndow
established with three injections of
all target anaIKtes t hr oughout the
course of a 72-hour period?

I's the retention tine w ndow checked on
a quarterly basis or whenever a new GC
colum is installed?

a.

Sanmpl e Preparation:

Are aqueous sanples extracted at a pH
£2w th nethylene chloride, using

Met hod 3510A or 3520A?

Are solid sanples extracted using
ei ther Method 3540A or 35507

Are extracts fromeither Method 3520A
or 3550 undergone acid-base partition
cl eanup, using Method 3650A?

s the extraction solvent exchanged to
2-propanol prior to GC anal ysis?

s the percent solid of solid sanples
determned by drying overnight at 105°C
in a vented drying oven?

a.

Sanmpl e Anal ysi s:

I's daily calibration perforned with a
m d-concentration standard prior to
sanpl e anal ysis?

|s daily calibration checked at the end
of an analysis sequence?
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C.

If the calibration factor calculated
from daily calibration check at the end
of an analysis sequence exceeds 115%
when conpared with the initial standard
of the anaIYsis sequence, is the CC
system recalibrated and reanal ysis
perforned for all sanples, in the
sequence, which contain target analytes
that exceed the criteria?

Are daily retention tinme w ndows
established for each analyte prior to
sanpl e anal ysi s?

Is the retention tinme for each analyte

in the daily md-concentration standard
used as the mdpoint of the w ndow for

t hat day?

| s solvent flush technique used to
inject sanples to GC?

If interferences prevent neasurenment of
peak area during analysis by an FID, is
t he phenol extract derivatized by

pent af | uor obenzyl brom de (PFB) and the
derivatized extract cleaned up using
Met hod 3630A (silica gel cleanup) and
anal yzed by an ECD?

| f the peak areas exceed the |inear
range of the system is the extract
diluted and reanal yzed?

Are peak height measurements used for
quantitation when overl appi ng peaks
caused errors in area integration?

Are any positive hits confirmed by a
second GC colum (or by GO/Ms if the
concentration of each positive hit
exceeds 10 ng/uL in the final extract)?
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k. If sanple extracts are cleaned up with
Met hods 3630A/ 3650A, are the associ at ed
QC sanpl es processed through the same
met hods?
Quality Control
a. Are all QC data maintained and
avai | able for easy reference and
I nspection?
b. I's a three-level data review carried
out within the lab prior to data
rel ease?
c. Is a lab specific ML enpirically
established and updated on a
sem annual Iy basis?
d. the |ab specific MDL equal to or

|'s
| ower than the nmethod specified ML?

I's a nmethod blank run at a minimmrate
of 5% or one ger bat ch, whichever is
more frequent”

To dermonstrate that the |ab can

generate data of acceﬁtable accurac¥
and precision, does the analyst perform
the follow ng operations?

(1) Isan LCS Prepared_mﬁth_standards
I ndependent of calibration
standards anal yzed for each batch?

(2) Are replicate aliquots (at |east
four) of LCS analyzed, and average
recovery and standard deviation of
the recovery calculated for each
target analyte using the four
results to check the system

perf or mance?
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(3)

[f any individual standard

devi ati on of recovery exceeds the
met hod specified precision limts
or any individual average recovery
falls outside the method specified
range for accuracy, is the sanple
analysis halted until the system
performance is back in control?

g. Does the lab routinely performmtrix
spi ke and either one matrix duplicate

or one matrix spike duplicate per batch

of no nore than 20 sanpl es?

(1)

(3)

[f, as in conpliance nonitoring,
the concentration of a specific
anaIKte in the sanple is being
checked against a regulatory limt,
Is the spike at that regulatory
limts or one to five times higher
than the background concentration,
whi chever concentration woul d be

hi gher ?

If the concentration of a specific
analyte in a water sanple is not
checked against a limt, is the
spi ke at the sane concentration as
the LCS or one to five times higher
than the background concentration,
whi chever concentration woul d be

hi gher ?

If it is not possible to determne
the background concentration, is
the spike concentration

— the regulatory limt, if any; or
- the larger of either five tines

the expected background or LCS
concentrations?
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(4) For other matrices, is the spike
concentration at 20 times the
estimated quantitation limt?

(5) Is the percent recovery for each
analyte in water sanples checked

with the method specified QC
acceptance criteria?

less than 5:1, does the |ab use
optional QC acceptance criteria
concentration?

h. Is the performance of extraction,

sFiking.each sanpl e, standard, and
bl ank wi th phenolic surrogates using
used in this nethod?

i. Are the average percent recovery and
standard deviation of the percent

when surrogate data from 25 to 30

t he above data?
control limts of Method 8270 if
appl i cabl e?

|. At a mninum are surrogate recovery

matri x basi s?

(6) If the spike to background ratio is

calculated for the specific spike

cl eanup (when used), analytical system
and the effectiveness of the nethod in
dealing with sanple matrix nonitored by

2-fl uorophenol and 2,4, 6-tribronophenol

to enconpass the range of tenperature

recovery for each surrogate cal cul ated,
sanples for each nmatrix is available?

j. Are control limts for each surrogate
in a given matrix calculated based on

k. Do the control limts fall within the

limts updated annually on a matrix-by-
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m Are corrective actions of reanalysis

n.

0.

or reextraction/reanalysis taken if
surrogates for a sanple are out of
control limts?

Are control charts for internal QC data
plotted and available to bench
chem sts?

Are control limts for internal quality
control enpirically established and
updated on a regular basis?

Dat a Package:

a.

C.

Does the length of storage tine for all
sanpl e related information, including
chal n- of - cust ody, instrunent
calibration, sanple preparation and
anal ysis, etc., conply with regulatory
requirenents, organizational policy, or
proj ect requirenments, whichever is nore
stringent? (It is recomended that
docunentation be stored for a m ninum
of three years from subnm ssion of the
project final report.)

Does the data package contain al
met hod required QC data and neet the
USACE contract requirenments?

Are all raw data si?ned and dated by
t he persons who perforned the sanple
anal ysis and data review?

Wast e Disposal:

a. Does the |l ab use a contractor to

di spose of residual and ﬁrepared_
sanples, and sanples with analysis
cancel | ed?
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b. Are lab wastes disposed of properly
such that no secondary pollution is
roduced by sanple analysis and the
ACE wi || not be liable for any
pol lution problens in the future?

Overal | Eval uation

a. Does the lab have sound techni cal
capability for phenols analysis?
to handle the contract [oad?

reported per nonth:

sanpl es?

d. Overall, is the lab acceptable for
phenol s anal ysis?

h. Does the |ab have appropriate capacity

Aver age nunber of sanples anal yzed and

c. Could the lab handle quick turnaround

Addi tional observations, coments, or problens:
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Gener al

a. Are witten SOPS avail able and adequate
for PEST/PCB sanple preparation an
anal ysi s?

b. Do these SOPS accurately reflect
procedures in use?

c. Are manufacturer's operating manual s
readily available to bench chem sts?

d. Are prenunbered, bound notebooks used
for data entry?

e. A«EOaII records witten in indelible
i nk?

f. Are all errors corrected by drawing a
single line through the error with
corrections witten adjacent to the
error, so that it remains legible, and
initialed and dated by the responsible
i ndi vi dual ?

g. Are notebooks reviewed, initialed, and
dated by supervisors on a regul ar
basi s?

Techni cal Staff:

a. Do bench chem sts appear know edgeabl e
and experienced in operation of a GC
sxstem and interpretation of
chromat ogr ans?

b. Are backup bench chem sts avail abl e?
c. Are bench chem sts’ performance audited

and approved prior to work w thout
cl ose supervision by a senior chemst?
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d.

Does the |ab have experienced residue
anal ysis experts on staff?

a.
b

Apparatus and Facilities:

I's working space adequate and clean?

Are enough sets of separatory funnels
éZ,OOO m. with Teflon stopcock), _
oxhl et extractors, and Kuderna-Dani sh
appar atuses avail able for sinultaneous
extraction of all batch sanples?

I's gas chronat ography equi pped with an
gl ass-lined injection port, and an

el ectron capture or electrolytic
conductivity detector available?

s oven tenperature stable to #0.5°C or
better at desired setting?

s carrier-gas line equipped with a
nol ecul ar sieve drying cartridge and a
trap for removal of oxygen from the
carrier gas?

s one of the follow ng glass GC col um
avai |l abl e?

(1) 1.8-mx 4-mm I D gl ass, packed wth
1.5% SP-2250/1.95% SP-2401 on
Supel coport (100/120 mesh) or
equi val ent ?

(2) 1.8-mx 4-mm ID glass, packed with
3% OV-1 on Supel coport (100/120
mesh) or equivalent?

[f an “equivalent” colum is in use,
has its ability to generate data of
acceptabl e accuracy and precision been
dermonstrat ed?
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h. I's a permanent |ogbook kept for each
instrument that summarizes instrunment
problems and servicing records?

i. Has any instrument been nodified in any
way ?

j. Is a hood available for sanple
preparation?

k. Are anal ytical balance (0.0001 g) and
top |oading balance (0.01 g) available?

|. Are backup apparatus avail abl e?

m |s glassware properly cleaned and
finally rinsed with pesiticide-quality
hexane?

n. Is volumetric glassware cleaned wth
“No Chrom x” or equivalent?

0. |Is heavily contam nated gl assware
heated in a nuffle furnace at 400°C for
15 to 30 m nutes?

p. Is glassware contaminated wth high-
boi |1 ng-point materials, such as PCBS,
heated at 500°C overnight?
(Borosilicate glassware shall not be
heated above this tenperature.)

g. |s high tenperature treatment on
volunetric glassware, glassware with
ground joints, or sintered glassware
avoi d?

Reagent s:

a. |s reagent water used free from
interferents at the MDL of target
anal ytes?
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b.

Do reagent grade chem cal s used conform
to the specifications of the Committee
on Anal ytical Reagents of the Anerican
Chem cal Society, where such
specifications are avail abl e?

Are all chem cal reagents for pesticide
and PCB anal yses stored in glass
cont ai ners?

Are “pesticide quality” or equivalent
solvents used for pesticide analysis?

Are all solvents stored in glass
containers and transferred with al
gl ass systenf

I's 5% net hane/ 95% argon carrier gas
avai |l abl e?

Are solvent extracted silicon carbide
or equivalent used as boiling chips?

Does the |ab have calibration standards
for all nethod specified target PCBs?

Are all reagents and standards | abel ed,
dated, initialed, and docunmented such
that conposition and expiration date
can be verified?

a.

Sanpl e Handling and Storage:

Are aqueous sanples stored at 4°C, and
extracted within seven days from
collection and analyzed within 40 days
from extraction?

Are soil sanples stored at 4°C, and
extracted within 14 days from
collection and analyzed within 40 days
from extraction?
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Instrunment Calibration and Mi ntenance

a.

Is there a calibration protocol
readily available to bench chem sts?

Are calibration results kept in
per manent | ogbooks?

If the GCis not used for a day or
nore, is the GC colum prined or
deactivated by injecting a PCB or
pesticide standard m xture about 20
times nore concentrated than the

m d-|evel standard, prior to instrunent
calibration?

s a calibration blank run follow ng
the systemprime to ensure no carryover
cont am nation?

Is a md-level standard contain only
4,4 -DDT and endrin injected to check
t he degradation problemat injection
port or front of the colum prior to
calibration?

If the degradation of either DDT or
endrin exceeds 20% (or 15%for
capillary colum) based on peak areas,
Is corrective action taken before
proceeding with calibration?

Is an initial calibration perforned
with a mninumof five concentration
| evel s for each target analyte?

I's one of the external standards at a
concentration near, but above, the ML?
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Do concentrations of other standards
cover the expected concentration ranges
of real sanples or define the working
range of the detector?

Is a linear calibration curve with a
correlation coefficient 30.995 prepared
for each anal yte?

s an average calibration factor used
only when the percent relative standard
deviation of the calibration factor is
| ess than 20% over the working range?

|s the total area of all peaks measured
from the comon baseline under all

peaks used for quantitation of

mul tiresponse anal ytes?

Is the calibration curve or factor
verified at the beginning and end of
each anal ysis sequence wth a

m d-concentration standard?

I's a new calibration curve prepared for
any target analyte when the response
or the target analyte varies fromthe
predi cted response by nore than +5%

Is the retention time w ndow
established with three injections of
all single component standard m xtures
and nultiple response products

t hroughout the course of a 72-hour
period?

I's the retention tine w ndow checked on
a quarterly basis or whenever a new GC
colum is installed?
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Sampl e Preparation:

a.

Are aqueous sanples extracted at a
neutral, or as Is, pHwth nethyl ene
chloride, using Method 3510 or 35207?

Are solid sanples extracted using
ei ther Method 3540 or 35507?

s entire agueous sanpl e consuned for
anal ysis and no anal ysis performed on
aliquots of sanples?

I's sanple bottle rinsed with extraction

solvent and the rinsate conmbined with
extract?

I's the percent solid of solid sanples

determ ned by drying overnight at 105°C
in a vented drying oven?

Sampl e Anal ysi s:

a.

d.

I's daily calibration performed with a
m d-concentration standard prior to
sanpl e anal ysi s?

I's daily calibration checked at the end
of an anal ysis sequence?

|f the calibration factor based on
daily calibration check at the end of
an anal ysi s sequence exceeds *15% when
conpared with the initial standard of
the anal ysis sequence, is the GC system
recal i brated and reanal ysi s perfornmnmed
for all sanples which contain target
anal ytes that exceed the criteria?

Are dailﬁ retention tinme w ndows
establ i shed for each analyte prior to

sanmpl e anal ysi s?
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e.

Is the retention time for each analyte
in the daily md-concentration standard
used as the mdpoint of the w ndow for
t hat day?

Is the volume of sanple injected
recorded to the nearest 0.05 pL?

If the peak areas exceed the |inear
range of the system is the extract
diluted and reanal yzed?

Are peak height neasurenents used for
quantitation when overlapping peaks
caused errors in area integration?

If peak detection and identification
are prevented due to interference, does
the extract routinely undergo a
Florisil colum cleanup (Method 3620A)
and/or sulfur cleanup (Method 3660A)

to elimnate interferences?

I's nercury, activated copper powder, or
tetrabutyl anmoni um (TBA)-sulfite
reagent used for sulfur cleanup?

I's mcrocoul onetric or hal ogen specific
§|.e., el ectrolytic conductivity)
etector used to elimnate interference
caused by phthal ate esters?

Are any positive hits confirmed by
a second GC colum (or by GCOM it the
concentration of each positive hit

exceeds 10 ng/uL in the final extract)?

If the early portion of toxaphene
chromatogram is interfered with bY

ot her substances, is area of the [ast
four peaks in both sanple and standard
used for quantitation?
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n.

[f chlordane residue does not resenble
t echni cal chl ordane, but instead
consists primarily of individual
identifiable peaks, is each peak
quantitated separately against
appropriate reference materials and
reported as individual residues?

|s the total area of all peaks neasured
from the common basel i ne under al
peaks used for PCB quantitation?

Are only those peaks that can be
attributed to chl orobi phenyl s used for
PCB quantitation?

|f there are interference peaks within
the Aroclor pattern, is the PCB
quantitation determined with three to
five major peaks that are 3 25% of the
hei ght of the largest Aroclor peak in
the Aroclor standards?

I's the amount of Aroclor calcul ated

wi th the individual response factor for
each of the major peaks and are the
results of the three to five

determ nations averaged?

ity Control

Are all QC data nmaintained and
avai l abl e for easy reference and
I nspection?

Is a three-level data review carried
out within the lab prior to data
rel ease?

Is a lab ifecific MOL enpirically
established and updated on a
sem annual 'y basis?
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s the lab specific MDL equal to or
| ower than the method specified ML?

|s a separate set of internal

sanmpl es including nethod blanks, LCS
matrix spikes, matrix spike duplicates
and matrix duplicates run for each

anal ytical batch of pesticides or PCB?

s a method blank run at a mninumrate
of 5% or one ger bat ch, whichever is
nmore frequent”

To denonstrate that the |ab can
generate data of acceﬁtable accuracy
and precision, does the analyst perform
the follow ng operations?

(1) I's an LCS pripared W th standards
I ndependent of calibration
standards anal yzed for each batch?

(2) Are replicate aliquots (at |east
four) of LCS analyzed, and average
recovery and standard deviation of
the recovery calculated for each
target analyte using the four
results to check the system
per f or mance?

(3) If any individual standard
deviation of recovery exceeds the
met hod specified precision limts
or any individual average recovery
falls outside the nethod specified
range for accuracy, is the analysis
of actual sanples halted until the
system performance is back in
control ?
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h. Does the |ab routinely performmatrix
spi ke and either one nmatrix duplicate

or one matrix spi ke duplicate per batch

of no nore than 20 sanpl es?

(1)

If, as in conpliance nonitoring,
the concentration of a specific
analzte in the sanple is being
checked against a regulatory limt,
Is the sprke at that regulatory
limts or one to five times higher
than the background concentration
whi chever concentration woul d be

hi gher ?

If the concentration of a specific
analzte in a water sanple is not
checked against a limt, is the
5ﬁ|ke at the same concentration as
the LCS or one to five tines higher
than the background concentration
whi chever concentration would be

hi gher ?

If it is not possible to determne
the background concentration, is
t he spi ke concentration

- the regulatory limt, if any; or

- the larger of either five tines
the expected background or LCS
concentrations?

For other matrices, is the spike
concentration at 20 tines the
estimated quantitation limt?

I's the percent recovery for each
anal yte in water sanples checked
with the method specified QC
acceptance criteria?
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(6) If the spike to background ratio is
less than 5:1, does the |lab use
optional QC acceptance criteria
calculated for the specific spike
concentration?

I's the performance of extraction,

cl eanup (when used), analytical system
and the effectiveness of the nethod in
dealing with sanmple matrix nonitored by
spi king each sanple, standard, and

bl ank with pesticide surrogates usin
2,4,5,6-tetrachloro-neta-xylene (T

and decachl or obi phenyl gDCBP) as
specified by the nethod"

Are the average percent recovery and
standard deviation of the percent
recovery for each surrogate cal cul ated,
when surrogate data from 25 to 30
sanples for each matrix is avail able?

Are control limts for each surrogate
in a given nmatrix calculated based on
the above data?

Do the control limts fall within the
control limts of Method 8270 if
appl i cabl e?

At a mininum are surrogate recovery
limts updated annually on a matrix-by-
matri x basis?

Are corrective actions of reanalysis

or reextraction/reanalysis taken if
both surrogates for a sanple are out of
control limts?

Are control charts for internal QC data
plotted and avail able to bench
chem sts?
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Are control limt
control enpirical

F for internal quality
a
updated on a regul

y established and
ar basis?

Data Package:

a.

Does the length of storage tine for all
sanple related information, including
chai n-of - cust ody, instrunent
calibration, sanple preparation and
anal ysis, etc., conmply with regulatory
requi rements, organizational policy, or
project requirenents, whichever is nore
stringent? (It is recomended that
docunentation be stored for a m ni num
of three years from subm ssion of the
project final report.)

Does the data package contain al
met hod required QC data and nmeet the
USACE contract requirenents?

Are all raw data si?ned and dated by
t he persons who pertorned the sanple
anal ysis and data review?

Wast e Disposal:

a.

b.

Does the | ab use a contractor to
di spose of residual and ﬁrepared
samples, and sanples with analysis
cancel | ed?

Are | ab wastes disposed of properly

such that no secondary pollution is
roduced by sanple anal ysis and the
ACE wi || not be liable for any

pol lution problems in the future?
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a.

Overall Eval uati on:

Does the |ab have sound techni cal
capability for PEST/PCB anal yses?

Does the | ab have appropriate capacity
to handle the contract |oad?

Aver age nunber of sanples analyzed and
reported per nonth:

Could the lab handle quick turnaround
sanpl es?

Qverall, is the |ab acceptable for
PEST/ PCB anal yses?
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CGener al

a. Are witten SOPS avail abl e and adequate
for PAH sanple preparation/analysis?

b. Do these SOPS accurately reflect
procedures in use?

c. Are manufacturer’'s operating manuals

readily available to bench chem sts?
d. Are prenunbered, bound notebooks used
for data entry?

e. Are all records witten in indelible
i nk?
f. Are all errors corrected by drawing a

single line through the error wth
corrections witten adjacent to the
error, so that it remains legible, and
initialed and dated by the responsible
i ndi vi dual ?

g. Are notebooks reviewed, initialed, and
dated by supervisors on a regular
basi s?

Technical Staff:

a. Do bench chem sts appear know edgeabl e
and experienced in operation of a GC
sKstem and interpretation of
chronmat ogr ans?

b. Are backup bench chemi sts avail abl e?
c. Are bench chem sts' performance audited

and approved prior to work wthout
cl ose supervision by a senior chemst?
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Apparatus and Facilities:

a.
b.

I's working space adequate and clean?

Are enough sets of separatory funnels,
continuous liquid-liquid extractors,
Soxhl et extractors, and Kuderna- Dani sh
apparatuses available for sinultaneous
extraction of all batch sanples?

I's oven tenperature stable to #0.5°C or
better at desired setting?

I's one of the follow ng glass GC col um
avai |l abl e?

(1) 1.8-mx 2-mm I D glass colum packed
W th 3% Ov-17 on Chronosorb WAW
DCVS (100/ 120 nesh) or equival ent?

(2) 30-mx 0.25-mm I D SE-54 fused
silica capillary colum?

(3) 30-mx 0.32-mm | D SE-54 fused
silica capillary colum?

|f capillary colum is in use, is
hel ium used as the carrier gas?

| f packed colum is in use, is nitrogen
used as the carrier gas?

Is a flame ionization detector
avai | abl e?

[f an “equivalent” colum is in use,
has its ability to generate data of
acceptabl e accuracy and precision been
dermonstrat ed?
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i. I's a permanent |ogbook kept for each
instrument that summarizes instrunment
problens and servicing records?

j. |s a permanent |ogbook kept for each
instrument that sunmarizes instrunment
problens and servicing records?

k. Has any instrunment been nodified in any
way ?

. Is a hood available for sanple
preparation?

m Are anal ytical balance (0.0001 g) and
top |oading balance (0.01 g) avallable?

n. Are backup apparatus avail able?

Reagent s:

a. |s reagent water used free from
interferents at the MDL of target
anal yt es?

b. Are reagent grade chenmcals used
conformto the specifications of the
Committee on Analytical Reagents of the
Anerican Chem cal Society, where such
specifications are avail able?

c. Are "pesticide quality" or equival ent
solvents used for sanple analysis?

d. Does the lab have calibration standards
for all nethod specified target
anal yt es?

e. Are calibration standards prepared with
I sooctane as a solvent?
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Are stock standard solutions stored at
4°C and protected from |ight?

Are stock standard sol utions replaced
after one year, or sooner if conparison
wi th check standards indicates a

probl enf

Are working standards replaced after
six months, or sooner if conparison
with check standards indicates a
probl enf

Are all reagents and standards | abel ed,
dated, initialed, and documented such
that conposition and expiration date
can be verified?

Sanpl e Handling and Storage:

a.

b.

Are aqueous sanples stored at 4°C, and
extracted within seven days from
collection and analyzed wthin 40 days
from extraction?

Are soil sanples stored at 4°C, and
extracted within 14 days from
collection and analyzed within 40 days
from extraction?

Instrunent Calibration and M ntenance;

a.

I's there a calibration protocol
readily available to bench chem sts?

Are calibration results kept in
per manent | ogbooks?

Is an initial calibration performned
with a mninmumof five concentration
| evel s for each target anal yte?
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I's one of the external standards at a
concentration near, but above, the ML?

Do concentrations of other standards
cover the expected concentration ranges
of real sanples or define the working
range of the detector?

I's a linear calibration curve with a
correlation coefficient 30 995 prepared
for each anal yte?

I's an average calibration factor used
only when the percent relative standard
deviation of the calibration factor is
| ess than 20% over the working range?

Is the calibration curve or factor
verified at the beginning and end of
each anal ysis sequence wth a

m d-concentration standard?

I's a new calibration curve prepared for
any target analyte when the response
for the target analyte varies fromthe
predi cted response by nore than 15%

Is retention time w ndow established
with three injections of all single
conponent standard m xtures and

nmul tiple resPonse products throughout
the course of a 72-hour period?

I's retention time w ndow checked on a
quarterly basis or whenever a new GC
colum is installed?

a.

Sanpl e Preparation:

Are aqueous sanples extracted at a
neutral pH with nethylene chloride,
usi ng Method 3510 or 35207?

l-126




EM 200-1-1

1 Jul 94
CHART | -15
ORGANI C ANALYSIS BY GC.  PAH (8100) Page 6 of 12
| TEM YES COMMENT

b. Are solid sanples extracted using

ei ther Method 3540 or 35507

|s the percent solid of solid sanples
determ ned by drying overnight at 105°C
in a vented drying oven?

Sampl e Anal ysi s:

a.

I's daily calibration performed with a
m d-concentration standard prior to
sanmpl e anal ysi s?

I's daily calibration checked at the end
of an anal ysis sequence?

If the calibration factor calculated
from daily calibration check at the end
of an analysis sequence exceeds *15%
when conpared with the initial standard
of the anal ?/si s sequence, is the GC
system recalibrated and reanal ysis
performed for all sanples, in the
sequence, which contain target analytes
that exceed the criteria?

Are dailﬁ retention tinme w ndows
established for each analyte prior to
sanmpl e anal ysi s?

Is the retention time for each analyte

in the daily md-concentration standard
used as the mdpoint of the w ndow for

that day?

If peak detection and identification
are prevented due to interferences, is
the extract undergone Method 3630
(Silica Gel deanup)?
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If the peak areas exceed the |inear
range of the system is the extract
diluted and reanal yzed?

|'s peak height measurenent used for
quantitation when overlapping peaks
caused errors in area integration?

Are any positive hits confirmed by a
second GC colum (or by GOMS if the
concentration of each positive hit
exceeds 10 ng/uL in the final extract)?

ity Control

Are all QC data maintained and
avail able for easy reference and
I nspection?

Is a three-level data review carried
out within the lab prior to data
rel ease?

Is a lab specific MOL enpirically
established and updated on a
sem annual |y basis?

I's a nethod blank run at a mninumrate
of 5% or one per batch, whichever is
more frequent?

To dermonstrate that the |ab can
generate data of acceﬁtable accurac¥
and precision, does the analyst perform
the follow ng operations?

(1) Isan LCS prepared with standards
I ndependent of calibration
standards anal yzed for each batch?
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(2) Are replicate aliquots (at |east
four) of LCS analyzed, and average
recovery and standard deviati on of
t he recovery cal cul ated for each
target anal yte using the four
results to check the system
perf or mance?

(3) If any individual standard
devi ati on of recovery exceeds the
nmet hod specified precision limts
or any individual average recovery
falls outside the method specified
range for accuracy, is the analysis
of actual sanples halted until the
systen1$erfornance I's back in
control “

f. Does the lab routinely performmtrix
spi ke and either one matrix duplicate
or one matrix spike duplicate per batch
of no nore than 20 sanpl es?

(1) If, as in conpliance nonitoring,
the concentration of a specific
analzte in the sanple is being
checked against a regulatory limt,
s the spike at that regulatory
limts or one to five tines higher
than the background concentration,
whi chever concentration woul d be
hi gher ?

(2) If the concentration of a specific
analyte in a water sanple is not
checked against a limt, is the
5ﬁ|ke at the same concentration as
the LCS or one to five times higher
than the background concentration,
whi chever woul d be higher?
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(3) If it is not possible to determne
the background concentration, is
the spike concentration

- the regulatory limt, if any; or

- the larger of either five tines
the expected background or LCS
concentrations?

(4) For other matrices, is the spike
concentration at 20 times the
estimated quantitation limt?

(5) Isthe percent recovery for each
analyte in water sanples checked
with the method specified QC
acceptance criteria?

(6) If the spike to background ratio is
| ess than 5:1, does the lab use
optional QC acceptance criteria
calculated for the specific spike
concentration?

g. |s the performance of extraction
cl eanup (when used), analytical system
and the effectiveness of the nethod in
dealing with sanple matrix nonitored by
sF|k|ng.each sampl e, standard, and
blank with one or two surrogates, e.g.
2-f1 uorobi phenyl & |-fluoronaphthal ene,
to enconpass the range of tenperature
used in this method?

h. Are the average percent recovery and
standard deviation of the percent
recovery for each surrogate cal cul ated
to establish control limts, when
surrogate data from 25 to 30 sanples
for each matrix is available?
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i. Do the control limts fall within those

of Method 8270 if applicable?

j. At a mninum are surrogate recovery
limts updated annually on a matrix-by-
matrix basis?

k. Are corrective actions of reanal ysis
or reextraction/reanalysis taken if
surrogates for a sanple are out of
control limts?

|. Are control charts for internal QC data
plotted and available to bench
chem sts?

m Are control limts for internal quality
control enpirically established and
updated on a regular basis?

n. Because of coelution problens, is the
use of this nmethod avoided and the
sanpl e analyzed by either HPLC or GC/ MS
when the four pairs of conpounds |isted
bel ow are encountered?

(1) Anthracene and phenant hrene
(2) Chrysene and benzo(a)anthracene

(3) Benzo(b) fluoroanthene and
benzo(k) fluoranthene

(4) Dibenzo(a,h) anthracene and
i ndeno( |, 2, 3-cd) pyrene
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a.

Dat a Package:

Does the length of storage time for all
sanple related information, including
chal n-of -custody, instrument
calibration, sanple preparation and
anal ysis, etc., conply with regulatory
requi rements, organizational policy, or
project requirements, whichever is nore
stringent? (It is reconmended that
docunent ation be stored for a m ni num
of three years from subm ssion of the
project final report.)

Does the datacfackage contain al
method required QC data and neet the
USACE contract requirenents?

Are all raw data si?ned and dated by
the persons who perforned the sanple
anal ysis and data review?

a.

Wast e Disposal:

Does the |lab use a contractor to
di spose of residual and ﬁrepared
sanpl es, and sanples with analysis
cancel | ed?

Are |ab wastes disposed of properly
such that no secondary pollution is

roduced by sanple analysis and the
ACE wi Il not be liable for any
pollution problems in the future?

a.

Overall Eval uation:

Does the |ab have sound technica
capability for PAH anal ysis?
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b. Does the | ab have appropriate capacity
to handle the contract |oad?
Aver age nunber of sanples anal yzed and

reported per nonth:

c. Could the Iab handl e quick turnaround

sanpl es?

d. OQverall, is the lab acceptable for

PAH anal ysi s?

Addi ti onal observations,

conmments, or problens:
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Ceneral :
a. Are witten SOPS avail abl e and adequate

for HERB sanple preparation/analysis?

Do these SOPS accurately reflect
procedures in use?

Are manufacturer’s operating nmanual s
readily available to bench chem sts?

Are prenunbered, bound notebooks used
for data entry?

Are all records witten in indelible
i nk?

Are all errors corrected by drawing a
single line through the error with
correction witten adjacent to the
error, so that it remains legible, and
initialed and dated by the responsible
i ndi vi dual ?

Are not ebooks reviewed, initialed, and
dated by supervisors on a regul ar
basi s?

a.

Technical Staff:

Do bench chem sts appear know edgeabl e
and experienced in operation of a GC
sKstem and interpretation of

chromat ogr ans?

Are backup bench chem sts avail abl e?
Are bench chemi sts’ performance audited

and approved prior to work w thout
cl ose supervision by a senior chem st?
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d. Do bench chem sts have proper
experience in working wth di azonmethane
whi ch is explosive and carcinogenic?

Apparatus and Facilities:
a. |Is working space adequate and clean?

b. Is a tenperature-programmabl e gas
chromat ogr aphy equi pped with an
el ectron capture detector, mcrocoulo-
metric detector, or electrolytic
conductivity detectors?

c. Is oven tenperature stable to +0.5°C or
better at desired setting?

d. Is one of the follow ng glass GC col um
avai | abl e?

(1) 1.8-mx 4-mm ID glass, packed wth
1. 5% SP-2250/1.95% SP-2401 on
Supel coport (100/120 nesh) or
equi val ent ?

(2) 1.8-mx 4-mm ID glass, packed with
5% OV-210 on Gas Chrom Q (100/120
mesh) or equivalent?

(3) 1.98-mx 2-mm I D glass, packed wth
0. 1% SP- 1000 on Carbopack C (80/
100 mesh) or equival ent?

(4) Is colum one used as the primry
anal ytical colum and colums two
or three as a confirmation colum?

e. If an “equivalent” colum is in use,
has its ability to generate data of
accept abl e accuracy and precision been
denonst rat ed?
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f.

I's a diazomethane generator avail able
at the |ab?

I's a permanent |ogbook kept for each
instrument that summarizes instrunent
probl ens and servicing records?

Has any instrunment been nodified in any
way ?

Are glassware and gl ass wool acid
rinsed prior to use?

Are Dboiling chips solvent extracted?

Are anal ytical balance (0.0001 g) and
top |oading balance (0.01 g) available?

Are backup instrunments avail abl e?

a.

Reagent s:

I's reagent water used free from
interferents at the MDL of target
anal ytes?

Do reagent grade chem cals used conform
to the specifications of the Commttee
on Analytical Reagents of the Anmerican
Chem cal Society, where such
specifications are avail abl e?

Are pesticide-quality or equival ent
solvents (i.e., acetone, nmethanol, and
hexane) used?

| s diethyl ether of pesticide quality
or §9U|valent and free of peroxides
used?
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e. Is 20 nmL of ethyl alcohol preservative
adﬂedoto each liter of cleaned diethyl
et her ?

f. Is sodium sulfate purified by heating
at 400°C for four hours or by
precleaning with nethylene chloride?

g. Is sodium sulfate acidified with
sulfuric acid prior to use to avoid
reaction wth herbicides?

h. Are stock standards stored in bottles
with Teflon-lined screw caps or crinp
tops at 4°C and protected from |ight?

i. Are stock standards replaced after one
year, or sooner if conparison with
check standards indicates a problen?

j. Are working standards replaced after
si X nmonths or sooner, if conparison
wi th check standards indicates a
probl enf

k. Does the lab use one or two herbicides,
that are not expected to be presented
in the sanple and that elute over the
tenperature range of this nethod, as
surrogate(s)?

|. Are all reagents and standards | abel ed,
dated, initialed, and documented such
t hat conposition and expiration date
can be verified?

Sanmpl e Handling and Storage:

a. Are herbicide sanples stored at 4°C and
extracted within seven days (water) or
14 days (soil) from collection?
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b.

Are extracts stored under refrigeration
and anal yzed within 40 days from
extraction?

a.

I nstrunent Calibration and Mi ntenance

Is there a calibration protocol
readily available to bench chem sts?

Are calibration results kept in
per manent | ogbooks?

I's an initial calibration perforned
with a mninmumof five concentration
| evel s for each target anal yte?

I's one of the calibration standards at
a concentration near, but above, the
MDL?

Do concentrations of other standards
cover the expected concentration ranges
of real sanples or define the working
range of the detector?

Is a linear calibration curve with a
correlation coefficient 30.995 prepared
for each anal yte?

I's an average calibration factor used
only when the percent relative standard
deviation of the calibration factor is
| ess than 20% over the working range?

|s the calibration curve or factor
verified at the beginning and end of
each analysis sequence wth a

m d-concentration standard?
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I's a new calibration curve prepared for
any target analyte when the response
for the target analyte varies fromthe
predicted response by nore than 15%

Is the retention time w ndow
established with three injections of
all target anaIKtes t hr oughout the
course of a 72-hour period?

I's the retention time w ndow checked on
a quarterly basis or whenever a new GC
colum is installed?

Sanmpl e Preparation:

a.

I's the pH of aqueous sanples adjusted
to <2 wth sulfuric acid prior to
extraction?

I's diethyl ether of pesticide-quality
or equivalent and free of peroxides
used for extraction of aqueous sanples?

For soil/sedinent sanples, is the pH
of sanple adjusted to two with HC1 and
nmoni tored and adjusted, if needed, for
15 mnutes prior to extraction?

Are multiple extractions with acetone
and diethyl ether used for soil and
sedi ment sanpl es?

I's cold (4°C) sulfuric acid used to
adjust the pH to two prior to solvent
cl eanup?

|s acidified sodium sulfate used to dry
the diethyl ether for a mninmmof two
hours prior to esterification?
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h.

I's a bubble method or a Diazald kit
nmet hod used at the |ab to generate
di azonet hane?

Are the follow ng precautions taken
during esterification with
di azonet hane?

(1) Use a safety screen?

(2) Use nechanical pipetting aides?
(3) Do not heat above 90°C?
(4) Avoid grinding surfaces, ground

glass joint, sleeve bearing, glass
stirrers?

(5) Store away from al kali netal s?

(6) Avoid contact with copge( powder,
cal cium chloride, and boiling
chi ps?

I's nethylated extracts analyzed _
i mediately to mnimze trans-esteri-
fication and other potential reactions?

a.

Sanmpl e Anal ysi s:

Is GC colum 1 selected for najority of
herbi ci de anal ysis, except for Dal apon
which is analyzed with GC colum 3?

|s daily calibration perfornmed with a
m d- concentration standard at the
beginning and the end of an analysis
sequence?
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c. If the calibration factor calcul ated
from injection of a md-concentration
standard at the end of an analysis
sequence exceeds *15% when conpared
with the initial standard of the
anal ysi s sequence, is the GC system
recal i brated and reanal ysis perfornmed
for all sanples, in the sequence,
whi ch contaln target anal ytes exceed
the criteria?

d. Are daily retention time w ndows
established for each analyte prior to
sanmpl e anal ysi s?

e. Is the retention time for each analyte
in the daily md-concentration standard
used as the m dpoint of the w ndow for
t hat day?

f. Have calibration standards undergone
t he same hydrol ysis and esterification
processes as the sanpl es?

g. |f calibration is done with standards
made from nethyl ester conpounds, is
the final concentration corrected for
mol ecul ar wei ght of nethyl ester versus
the acid herbicides?

h. If a peak response exceeds the |inear
range of the system is a dilution
pertormed on a second aliquot of the
sanpl e which has been properly seal ed
and stored prior to use?

i. |Is peak height neasurenent used for
quantitation when overlapping peaks
caused errors in area integration?
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I's further extract cleanup routinely
conducted if interferences prevent
peak detection and identification?

ity Control

Are all QC data maintained and
avai l abl e for easy reference and
I nspection?

Is a three-level data review carried
out within the lab prior to data
rel ease?

Is a lab ifecific MOL enpirically
established and updated on a
sem annual 'y basis?

Is the lab sgecific MDL equal to or
| ower than the method specified ML?

Are GC/M5 techniques routinely used to
confirm positive hits?

If GC/MS fails, are additional steps
including alternative packed or
capillary GC colums or additiona
cleanup routinely taken for qualitative
confirmation?

I's a method blank run at a minimmrate
of 5% or one per batch, whichever is
more frequent?

To denonstrate that the |ab can
generate data of acceﬁtable accuracy
and precision, does the analyst perform
the follow ng operations?

(1) I's an LCS prePared_mﬂth_standards
I ndependent of calibration
standards anal yzed for each batch?
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(2)

Are replicate aliquots (at |east
four) of LCS analyzed, and average
recovery and standard deviation of
t he recovery cal cul ated for each
target analyte using the four
results to check the system

per f or mance?

[f any individual standard
deviation of recovery exceeds the
met hod specified precision limts
or any individual average recovery
falls outside the nethod specified
range for accuracy, is the analysis
of actual sanples halted until the
system performance is back in
control ?

Does the [ab routinely performmtrix
spi ke and either one matrix duplicate

or
of

(1)

one matrix spike duplicate per batch
no nore than 20 sanpl es?

[f, as in conpliance nonitoring,
the concentration of a specific
analyte in the sanple is checked
against a regulatory limt, is the
spike at that regulatory limt or
one to five times higher than the
background concentration, whichever
concentration would be higher?

If the concentration of a specific
analyte in a water sanple is not
checked against a limt, is the
5ﬁ|ke at the same concentration as
the LCS or one to five tinmes higher
than the background concentration,
whi chever concentrati on woul d be

hi gher ?
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(3) If it is not possible to determne
the background concentration, is
t he spi ke concentration

- the regulatory limt, if any; or

- the larger of either five tines
the expected background or LCS
concentrations?

(4) For other matrices, is the spike
concentration at 20 tines the
estimated quantitation limt?

(5) I's the percent recovery for each
analyte in water sanples checked
with the method specified QC
acceptance criteria?

(6) If the spike to background ratio is
| ess than 5:1, does the |ab use
optional QC acceptance criteria
calculated for the specific spike
concentration?

j. I's the performance of extraction,
cl eanup, analytical system and the
effectiveness of the nethod in dealing
with sanple matrix nmonitored by spiking
each sanple, standard, and blank wth
surrp?ates whi ch enconpass the nethod
specified tenperature range?

k. Are the average percent recovery and
standard deviation of the percent
recovery for each surrogate cal cul ated,
when surrogate data from25 to 30
sanples for each nmatrix is available?

|. Are control limts for each surrogate
in a given matrix calcul ated based on
the above data?
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Do the control limts fall within the
control limts of Method 8270 if
appl i cabl e?

At a minimum are surrogate recovery
limts updated annually on a matrix-by-
matrix basis?

Are corrective actions of reanal ysis
or reextraction/reanalysis taken if
any surrogates for a sanple are out of
control limts?

Are control charts for internal QC data
plotted and avail able to bench
chem sts?

Are control limts for internal quality
control enpirically established and
updated on a regular basis?

Dat a Package:

a.

Does the length of storage time for all
sanple related information, including
chal n-of - cust ody, instrunent
calibration, sanple preparation and
anal ysis, etc., conply wth regulatory
requi renents, organizational poilicy, or
project requirements, whichever is nore
stringent? (It is recommended that
docunent ation be stored for a m ni num
of three years from subm ssion of the
project final report.)

Does the data package contain al
met hod required QC data and neet the
USACE contract requirenents?

Are all raw data si?ned and dated by
t he persons who performed the sanple
anal ysis and data review?
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Waste Disposal:

a. Does the | ab use a contractor to
di spose of residual and ﬁrepared
sampl es, and sanples wth analysis
cancel | ed?

b. Are |ab wastes disposed of properly

such that no secondary pollution is

roduced by sanple analysis and the
ACE will "not be liable for any
pollution problems in the future?

Overal | Evaluation
a. Does the lab have sound technica
capability for HERB anal ysis?

to handle the contract |oad?

reported per nonth:

sanpl es?

d. Overall, is the lab acceptable for
HERB anal ysi s?

b. Does the | ab have approFriate capacity

Aver age nunber of sanples analyzed and

c. Could the lab handl e quick turnaround
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Is the M5 capable of scanning from 35 to
450 anmu every seven seconds or | ess?

I's tuning conpound, FC-43, used to verify
mass calibration?

Do the nmass spectra of BFP and DFTPP neet
all criteria before each batch of volatile
and semvolatile sanples is run?

Are standards containing all of the
anal ytes of interest analyzed to verify
response factors and update retention tine?

Is glassware for organics solvent rinsed or
heated to a m ninum of 300°C to vaporize
any organics in a nuffle furnace after
careful cleaning?

Is this high tenperature treatnent avoi ded
for volunetric glassware, glassware with
ground joints, or sintered glassware?

Is glassware sealed and stored in a clean
envi ronnment ?

Are magnetic tapes stored in a secure area?

Are extensive in-house replacenent parts
avai | abl e?

Are manufacturer’s operating nanuals
readily available to bench chem sts?

Is there a calibration protocol avail able
to the bench chem sts?

Are calibration results kept in a pernmanent
| ogbook?
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s a permanent |ogbook kept for each
instrument that sunmarizes instrunent
probl ens and servicing records?

Has the instrunent been nodified in any
way ?

Are the instruments properly vented?

Is a 5-point calibration used?

Are continuing calibration checks done on
a 12-hour basis?

Are system perfornmance response factors
checked on a 12-hour basis?

Are BFB and DFTPP tuning checks done on a
12-hour basis?

I's lowlevel method routinely used for
environnental soil/sediment sanples?

For tentatively identified conpounds, are

library searches done for the ten volatile
organics and the 20 semvolatile organics

of highest concentration?

Are surrogate recoveries run on each
sanpl e?

I's a corrective action taken if surrogate
recoveries exceed QC limts?

I's a nethod blank included with each batch
of sanmples and carried through the entire
preparation and analysis?

Is a lab duplicate run at a rate of 5% or
one per batch, whichever is greater?
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s a corrective action taken if matrix
spi ke recoveries exceed QC limts?

Is a spiked sanmple run at a rate of 5% or
one per batch, whichever is greater?

I's an LCS analyzed with every tenth sanple
or each batch?

Addi tional observations, comrents, or problens:
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Gener al

a.

Are witten SOPS avail abl e and adequate
for VOA sanple preparation/analysis?

Do these SOPS accurately reflect
procedures in use?

Are all target analytes, at a m ninmm
listed in Table 2 of Method 8240A
routinely analyzed at the |ab?

Are manufacturer's operating nanual s
readily available to bench chem sts?

Are prenunbered, bound notebooks used
for data entry?

Are all records witten in indelible
i nk?

Are all errors corrected by drawing a
single line through the error wth
corrections witten adjacent to the
error, so that it remains legible, and
initialed and dated by the responsible
i ndi vi dual ?

Are not ebooks reviewed, initialed, and
dated by supervisors on a regular
basi s?

Technical Staff:

a.

Do bench chenists appear know edgeabl e
and experienced in operation of a
purge-and-trap and GC/ M5 system and in
Interpretation of chromatogranms and
mass spectra?

b. Are backup bench chem sts avail abl e?
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C.

Are bench chem sts' performance audited
and approved prior to work w thout
cl ose supervision by a senior chemst?

Apparatus and Facilities:

I's working space adequate and cl ean?

Does the [ ab have adequate air handling
system to avoid cross contanination of
sanpl es?

s a tenperature-progranmbl e gas
chromat ography equipped with a
purge-and-trap device avail able?

| s oven tenperature stable to +0.5°C or
better at desired setting?

Is a G colum of 6-ft x O1l-in ID

| ass, packed with 1% SP-1000 on
rbopack-B (60/80 mesh) or equivalent,

avai | abl e?

If an "equivalent" colum is in use,
has its ability to generate data of
accept abl e accuracy and precision been
dermonst rat ed?

Are enough sets of purge-and-trap
devices available for all sanples in an
anal ytical batch?

| s the nass spectronmeter capabl e of
scanning from 35 - 260 anu every three
seconds or less, wusing 70-volt electron
energy in the electron inpact node?

I's a conputer data system that allows
cont i nuous acquisitlon and storage on
machi ne-readabl e nmedia of all nass
spectra avail abl e?
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m

n.

s the nmost recent version of the EPA
Nl ST Mass Spectral Library avail able?

| s a permanent | ogbook kept for each
instrument that summarizes instrument
problens and servicing records?

I's sanple preparation conducted in a
hood?

Are anal ytical bal ance (0.0001 g) and
top |oading balance (0.01 g) avallable?

Are backup instruments avail abl e?

Reagent s:

a.

s reagent water used free from
interferents at the MDL of target
anal yt es?

Do reagent grade chem cals used conform
to the specifications of the Committee
on Anal ytical Reagents of the Anerican
Chem cal Society, where such
specifications are available?

For standard preparation, is a waiting
period of ten mnutes allowed for
dr¥|ng the al cohol -wetted surface
before neasuring the weight of methano
to the nearest 0.1 ng?

Are stock standards stored in bottles
with mninal headspace and Teflon-1ined
screw paﬁ at -10 to -20°C and protected
fromlight?

Are stock standards replaced after six
months, or sooner if conparison wth
check standards indicates a progranf
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Are stock standards for target analytes
of low boiling points (<30°C) and high
reactivity prepared fresh every two
mont hs or sooner?

Are secondary standards stored with
m ni mal headspace and check frequently
for degradation or evaporation?

Is 2 nL of GC/ M5 system tuning

standard, containing 25 ng/pL of

4- br omof | uor obenzene (BFB) 1n methano
injected or purged for hardware tuning?

Are method recomended surrogates,
t ol uene-d, 4- bronnfluorobenzene and
1, 2- dlchlgroethane . Spi ked into each
sanple under goi ng G/ VB anal ysi s?

Are net hod reconmended i nternal
standards, bronochl or onet hane,

1, 4-di chl orobenzene, and chl orobenzene-
d.or other conmpounds with retention
times simlar to the conpounds being
detected by GO Ms?

For the initial calibration, are
aqueous calibration standards, at a
m ni mum of five concentrations,

repared fresh and di scarded after one
our, unless properly sealed in a via
and stored at 4°C with no headspace
(up to one week)?

Are method recomrended nmatrix spike
standards (1, 1-dichloroethene, tri-
chl oroet hene, chl orobenzene, tol uene,
and benzene in methanol at 25 pg/nil)
avai | abl e?
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m Are all non-aqueous standard sol utions

stored at -10 to -20°C in screwcap
amber bottles wth Teflon |iners?

Are vol atile organic standards stored
in a separated freezer/refrigerator
from sanpl es or other standards?

|'s “purge-and-trap”, “pesticide
quality”, or equivalent methanol stored
away from other solvents?

Are all reagents and standards | abel ed,
dated, initialed, and docunented such
t hat conposition and expiration date
can be verified?

Sanmpl e Handling and Storage:

a.

Are vol atile organic sanples stored at
4°C in separate refrigerators from
ot her sanpl es?

Are | ow concentration volatile organic
sampl es stored separately from high
concentration volatile organic sanples?

Instrunment Calibration and M ntenance:

a.

Is there a calibration protocol
readily available to bench chem sts?

Are calibration results kept in
per manent | ogbooks?

Is the trap of a purge-and-trap device
condi tioned overnight at 180°C in the
purge node with an inert gas flow of
at Teast 20 nl/mn?
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d. Prior to use, is the trap conditioned
daily for 10 m nutes while backfl ushing
at 180°C with the colum at 220°C?

e. |Is manufacturer’s reconmendations used
for conditioning of the purge-and trap
devi ce?

f. Initial Calibration:

(1) I's each GO MS system hardware-tuned
to meet the criteria for 50-ng
injection or purging of BFB prior
to sanple analysis?

Mass | on Abundance Criteria

50 15% to 45% of mmss 95

75 30% to 60% of nass 95

95 base peak, 100% relative
abundance

96 5% to 9% of mass 95

173 Ohto <2% of mass 174

174 >50% of nass 95

175 5% to 9% of nass 174

176 >95% but <101% of mass 174

177 5% to 9% of nmmss 176

(2) Is the initial calibration
performed with a mninumof five
concentration levels for each
target anal yte?

(3) Is one of the calibration standards
at a concentration near, but above,
t he MDL?

(4) Do concentrations of other
standards cover the expected
concentration ranges of real
sanmpl es or define the working range
of the detector?

| -156




EM 200-1-1

1 Jul 94
CHART 1-18
ORGANI C ANALYSI S BY GC/Ms:  VOA (8240A) Page 7 of 18
| TEM YES COMVENT

(5) Isa system performance check made

(6)

W th

f1ve System Performance Check

Conpounds (SPCCs) for a mnimal
average response factor (RF) of
0.300 for each SPPC (0.250 for
br onof orm ?

The

SPCCs are:

Chl or onet hane,

1, 1- Di chl or oet hane,

Br onof orm

1,1,2, 2-Tetrachl oroethane, and
Chl or obenzene.

Chl oromethane will be lost if
the purge flowis too fast.

Bromoform will be purged very
poorly if purge flow is too

sl ow.” Cold spots and/or active
sites may adversely affect
response.

Tet rachl or oet hane and

1, 1-di chl oroet hane are degraded
by contam nated transfer [ines
and/or active sites.

|'s percent relative standard
deviation for each Calibration
Check Compound (CCC), |ess than

30%

based on the RFs from the
initial calibration?
The CCCs are:
1, 1- Di chl or oet hene,
Chl orof orm
1, 2-Di chl or opr opane,
Tol uene,

Et hyl benzene, and
Vinyl chloride.
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g.

Daily Calibration:

(1)

(2)

I's each GO M5 system hardware-tuned
to neet BFB tuning criteria for
each 12-hour shift prior to sanple
anal ysi s?

Is the initial calibration curve
for each target analyte checked and
verified by checking SPCC and CCC
of a mdpoint calibration standard
every 12-hour shift?

Do the RFs of SPCCs neet the
initial SPCC criteria for each
12-hour shift?

I's the percent difference on RFs
| ess than 25% for any one CCC?

If the criteria in (3) and (4) are
not net, is corrective action taken
to solve possible problens such as
standard m xture degradation,
injection port inlet contamnation
contam nation at the front end of
the anal ytical colum, and active
sites in the colum or GC systenf

If no source of problem can be
determ ned after corrective action
has been taken, is a new 5-point
calibration generated?

Are the retention tinmes of the
internal standards in the check
calibration standard within 30
seconds fromthe last daily
calibration check (12 hour)?
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(8) Is the response of the interna
standards in the check calibration
standard within a factor of two
(-50% to +100% fromthe last daily
calibration standard check (12
hour) ?

(9) If the criteria in (7) and (8) are
not net, is the mass spectroneter
I nspected and corrected?

(10) If corrections are nade, is
reanal ysis conducted for sanples
anal yzed while the system was
mal f uncti oni ng?

Sanpl e Preparation:

a.

Are purge-and-trap (Method 5030) used
for the extraction and injection of
standards and sanpl es?

Before initial use, is the trap
conditioned overnight at 180°C by back
flushing with an inert gas flow of at

| east 20 nmL per mnute?

Prior to daily use, is the trap
conditioned for 10 mnutes at 180°C
w th back flushing?

Sanpl e Anal ysis:

a.

Are all sanples and standard sol utions
allowed to warm to anbient tenperature
bef ore anal ysis?

Is the flow rate of helium purge
for best response for chloronethane and
bromof orn?  (»30-40 nlL per mnute)
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C.

I f a second analysis is needed from
sanple stored in a syringe, is the
anal ysis conpleted wthin 24 hours?

| s the purging chanber washed with two
5-mL flushes of reagent water or

met hanol followed by reagent water to
avoid carryover?

If the concentration of analytes in a
sanpl e exceeds the calibration ranges,
is the sanple diluted and reanal yzed?
(Diluted to upper half of curve.)

If sample dilution is needed, is an
al iquot of sanmple which is not |ess
than 1 nmL used for dilution and the
m xture only inverted and shake three
times to mnimze |o0ss?

s proper dilution conducted to keep
the response of the mmjor constituents
(previously saturated peaks) in the
upper half of the linear range of
calibration curve?

| s secondary ion quantitation used only
when there are sanple interferences
with primary ion quantitation?

Is there a nmethod blank analyzed after
a sanple that has saturated ions from a
compound?

If the blank is not free of
interferences, is the system cleaned
prior to resumng sanple analysis?
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Are sedinent/soil and waste sanpl es
screened by headspace (Method 3810) or
hexadecane extraction (Method 3820) to
det erm ne whet her the high-1evel nethod
shoul d be used?

|s the lowlevel nethod used for
sanpl es containing individual conpounds
of <1 ng/kg and the high-level nethod
used only for sanples wth an expected
concentration of >1 ng/kg?

Is a 5-g sanple used if the expected
concentration is <0.1 ng/kg or a |l-g
sanpl e for expected concentration
between 0.1 and 1 ng/kg?

I's a heated purge calibration curve
(40°C) prepared and used for the
quantitation of all lowlevel sedinent/
soi | sanpl es?

Do the standards and nethod bl ank for
hi gh-l evel nethod contain 100 pL of
met hanol to sinulate the sanple

condi tions?

Data Interpretations:

a.

Is the relative retention w ndow (RRT)
for each conmpound set at 0 06 RRT
units of the RRT of the standard
conpound anal yzed within the sane

12 hours as the sanple?

Are major ions in the standard nass
spectra at a relative intensity >10%
present in the sanple spectra?
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Do the relative intensities of the
maj or ions agree Wi thin 20% between the
standard and sanple spectra?

Are nol ecul ar ions present in the
reference spectrum al so present in
the sanple spectrunf

s the lab capable to conduct a
conputer library search to identify and
quantify tentatively identified
conpounds (TICs)?

Is the identification of TICS

determ ned only after visual conparison
of a sanple with the closest library
search?

I's the internal standard of nearest
retention tine of that of a given
conpound used for quantification?

d.

ity Control

Are all QC data maintained and
avai | abl e for easy reference and
I nspection?

Is a three-level data review carried
out within the lab prior to data
rel ease?

Are lab specific MOL and PQL
enpirically established and updated on
a sem annual |y basis?

Is the |ab sgecific PQL equal to or
| ower than the method specified PQ?

l-162




EM 200-1-1

1 Jul 94
CHART |-18
ORGANI C ANALYSIS BY GO/ Ms:  VOA (8240A) Page 13 of 18
| TEM YES COMVENT

e. Is a method blank run at a mninumrate
of 5% or one ger bat ch, whichever is
more frequent?”

f. To denonstrate that the |ab can
generate data of accegtable accurac¥
and precision, does the analyst perform
the follow ng operations?

(1) I's an LCS prepared wth standards
I ndependent from calibration
standards anal yzed for each batch?

(2) Are replicate aliquots (at |east
four) of LCS analyzed, and average
recovery and standard deviation of
the recovery calculated for each
target analyte using the four
results to check the system
per f or mance?

(3) If any individual standard
deviation of recovery exceeds the
met hod specified precision limts
or any individual average recovery
falls outside the nethod specified
range for accuracy, is the analysis
of actual sanples halted until the
systen1gerfornance iIs back in
control “

g. Does the lab routinely performmatrix
spi ke and either one nmatrix duplicate
or one matrix spike duplicate per batch
of no nore than 20 sanples? (If a lab
anal yzes one to ten sanples per nonth,
at |east one spiked sanple per nonth is
required.)
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(1)

(3)

(4)

[f, as in conpliance nonitoring,
the concentration of a specific
anaIKte in the sanple is being
checked against a regulatory limt,
Is the spike at that regulator
limt or one to five tines higher
than the background concentration
whi chever concentration would be

hi gher ?

If the concentration of a specific
analyte in a water sanple is not
checked against a limt, is the
5ﬁ|ke at the same concentration as
the LCS or one to five tines higher
than the background concentration
whi chever concentration woul d be

hi gher ?

If it is not possible to determne
the background concentration, is
t he spi ke concentration

- the regulatory limt, if any; or

- the larger of either five tines
the expected background or LCS
concentrations?

For other matrices, is the spike
concentration at ten times the
estimated quantitation limt?

s the percent recovery for each
analyte in water sanples checked
with the method specified QC
acceptance criteria?
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(6) If the spike to background ratio is
l ess than 5:1, does the |ab use
optional QC acceptance criteria
calculated for the specific spike
concentration?

h. Is the performance of purge-and-trap
anal ytical system and the
effectiveness of the method in dealing
wth sanple nmatrix nonitored by spiking
each sanple, standard, and blank wth
suer?ates whi ch enconpass the nethod
specified temperature range?

i. Are control limts for internal quality
control enpirically established and
updated on a regular basis?

j. Are lab's control limts for surrogates
within the method specified limts®

k. At a mininmum are surrogate recovery

limts updated annually on a matrix-by-
matrix basis?

|. Are the average percent recovery and
standard deviation of percent recovery
for each surrogate standard cal cul ated
once a mninum of 30 sanples of sane
matrix have been anal yzed?

m |s the method accuracy for each nmatrix
studi ed assessed and recorded after
the analysis of five spiked sanples?

n. Is the accuracy assessnent for each
anal yte updated after each five to ten
new accuracy neasurenents?

0. Are control charts for internal QC date

plotted and avail able to bench
chem sts?
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Are corrective actions of reanal ysis
or reextraction/reanalysis taken if
any surrogates for a sanple are out of
control limts?

a.

Dat a Package:

Does the length of storage tinme for all
sanple related information, including
chal n-of - cust ody, instrunent
calibration, sanple preparation and
analysis, etc., conply with regulatory
requi renents, organizational policy, or
project requirenents, whichever is nore
stringent? (It is recommended that
docunent ati on be stored for a m ni mum
of three years from subm ssion of the
project final report.)

Does the data package contain al
met hod required QC data and neet the
USACE contract requirenments?

Are all raw data signed and dated by
the persons who performed the sanple
anal ysis and data review?

a.

Wast e Disposal :

Does the |ab use a contractor to
di spose of residual and ﬁrepared
sanpl es, and sanples with analysis
cancel | ed?

Are | ab wastes di sposed of properly

such that no secondary pollution is
roduced by sanple analysis and the
ACE will not be liable for any

pollution problems in the future?
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Overall Eval uation:

a.

Does the |lab have sound technica
capability for VOA anal ysis?

Does the | ab have appropriate capacity
to handle the contract |oad?

Aver age nunber of sanples anal yzed and
reported per month:
Coul d the Iab handl e quick turnaround
sanpl es?

Overall, is the |ab acceptable for
VOA anal ysis?
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General :

a.

Are witten SOPs avail abl e and adequate
for BNA sanple preparation/analysis?

Do these SOPs accurately reflect
procedures in use?

Are all target analytes, at a m ninmum
[isted in Table 2 of Method 8270A
routinely analyzed at the |ab?

Are manufacturer's operating nanual s
readily available to bench chem sts?

Are prenunbered, bound notebooks used
for data entry?

Arﬁ?all records witten in indelible
I nk?

Are all errors corrected by drawing a
single line through the error wth
correction witten adjacent to the
error, so that it remains |egible, and
initialed and dated by the responsible
I ndi vi dual ?

Are notebooks reviewed, initialed, and
dated by supervisors on a regular
basi s?

Technical Staff:

a.

Do bench chem sts appear know edgeabl e
and experienced in operation of a GJ M
sKstem and in interpretation of

chronmat ograms and mass spectra?

Are backup bench chem sts avail abl e?
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C.

Are bench chem sts' perfornmance audited

and approved prior to work wthout
cl ose supervision by a senior chemst?

a.
b.

Apparatus and Facilities:

I's working space adequate and clean?

Are enough sets of separator funnels,
continuous liquid-liquid extractors,
Soxhl et extractors, and Kuderna-Danish
appar atuses avail able for sinultaneous
extraction of all batch sanples?

s a tenperature-programmbl e gas
chromat ography equi pped avail abl e?

|'s oven tenperature stable to +0.5°C or
better at desired setting?

Is the following GC colum avail abl e?

30-m x 0.25-mm ID (or 0.32-mm ID) |-pum
film thickness silicone-coated fused
silica capillary colum or equivalent.

If an “equivalent” colum is in use,
has its ability to generate data of
accept abl e accuracy and precision been
dermonstrat ed?

I's the mass spectrometer capabl e of
scanning from 35 - 500 amu every one
second or |ess, using 70-volt electron
energy in the electron inpact node?

I's a conputer data systemthat allows
continuous acquisition and storage on
machi ne-readabl e nedia of all nass
spectra avail abl e?
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s the nost recent version of the EPA
Nl ST Mass Spectral Library avail able?

|s a permanent |ogbook kept for each
instrument that summarizes instrument
problens and servicing records?

k. Has any instrument been nodified in any
way ?

. Is sanple preparation conducted in a
hood?

m Are anal ytical balance (0.0001 g) and
top |oading balance (0.01 g) avallable?

n. Are backup instruments avail able?

Reagents:

a. |s reagent water used free from
interferents at the MDL of target
anal ytes?

b. Do reagent grade chem cals used conform
to the specifications of the Conmttee
on Analytical Reagents of the American
Chem cal Society, where such
specifications are avail abl e?

c. Are stock standards stored in bottles
wi th mni mal headspace and Teflon |ine
screw-cap at 4°C and protected from
light?

d. Are stock standards replaced after one

year, or sooner if conparison wth
check standards indicates a progranf
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s a GO/ M5 system tuning standard,
containing 50 ng/uL of decafluorotri-
phenyl phhosphi ne (DFTPP) in methyl ene
chloride, prepared?

Are method recommended surrogates,
henol-d ,, 2-fluorophenol, 2,4,6-tri-
ronophenol, nitrobenzene-d,, 2-fluoro-

bi phenyl, and d-terphenyl ,-d

into each sanple undergoing GO MS

anal ysi s?

Are nethod recommended internal
standards, 1, 4-dichl orobenzene-d,,
napht hal ene-d,, acenaphthene-d,,
phenant hrene-d,, chrysene-d,,, and
peryl ene-d,,or other conmpounds with
retentiontines simlar to the
conpounds (within £20% of interna
standards’) being detected by GO MS?

Are daily calibration standards, at
a mninmum of five concentrations,
stored at 4°C and freshly prepared
weekly or sooner if conparison with
check standards indicates a problen?

Are method recomended matri x spi ke
standards (pentachl orophenol, phenol,
2-chl orophenol, 4-nitrophenaol,

4-chl or o- 3- net hyl phenol, |,2,4-tri-
chl or obenzene, acenaphthene, pyrene,
2,4-dinitrotoluene, N-nitroso-di-n-
propyl am ne, and 1, 4-dichl orobenzene)
I n methanol avail abl e?

Are all non-aqueous standard sol utions
stored at -1CC to -20°C in screwcap
anber bottles with Teflon liners?
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k. Are “pesticide quality” or equival ent
nmet hanol stored away from ot her
sol vent s?

|. Are all reagents and standards | abel ed,
dated, initialed, and documented such
t hat conposition and expiration date
can be verified?

Sampl e Handling and Storage:

a. Are aqueous sanples stored at 4°C, and
extracted within seven days from
collection and analyzed wthin 40 days
from extraction?

b. Are soil sanples stored at 4°C, and
extracted within 14 days from
collection and analyzed within 40 days
from extraction?

c. Are all sanples and sanple extracts
stored in the dark at 4°C?

Instrunment Calibration and M ntenance:

a. |Is there a calibration protocol
readily available to bench chem sts?

b. Are calibration results kept in
per manent | ogbooks?

c. Initial Calibration:

(1) Iseach GO/ M5 system hardware-tuned
to meet the criteria for 50-ng
injection or purging of DFTPP prior
to sanple analysis?
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Mass | on _Abundance Criteria
51 30% to 60% of nass 198
68 <2% of mass 69
70 <2% of mass 69
127 40% to 60% of mmss 198
197 <1% of mass 198
198 Base peak, 100% rel ative
abundance
195 5% to 9% of mass 198
275 10% to 30% of mass 198
365 >1% of mass 198
441 Present but |ess than mass 443
442 >40% of nass 198
443 17% to 23% of nmss 442

(2)

Does the DFTPP tuning standard al so
contain 50 n%/uL each of 4,4'-DDT,
pent achl orophenol, and benzidine to
verify injection port inertness and
GC columm perfornmance?

(<20% of DDT degradation and no
visible peak tailing for benzidine
and pentachl orophenol .)

s the initial calibration
performed with a mninumof five
concentration levels for each
target analyte?

Is one of the calibration standards
at a concentration near, but above,
t he MDL?

Do concentrations of other
standards cover the expected
concentration ranges of real

sanmpl es or define the working range
of the detector?
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(6)

(7)

Is a system performance check nade
with four System Performance Check
Conpounds (SPPCs) for a mnimal
average response factor (RF) of
0.050 for each conpound?

The SPCCS are: _
N-ni troso-di - n-propyl am ne
hexachl or ocycl opent adi ene,
2, 4-di ni trophenol, and
4-ni trophenol .

(a) Degradation of DDT to DDE and
shoul d not exceed 20%

(b) Benzidine and pentachl or ophenol
shoul d be present at their
nornmal responses, and no peak
tailing should be visible.

|'s percent relative standard
deviation for each Calibration
Check Compound (CCC), |ess than
30% based on the RFs fromthe
initial calibration?

The CCCs are:
4-ch|oro—3-nEthyIPhenoI,
2, 4-di chl or ophenol ,
2-ni trophenol ,
phenol ,
pent achl or ophenol ,
2,4, 6-trichlorophenol,

acenapht hene,

1, 4-di chl or obenzene,
hexachl or obut adi ene,

N-ni troso-di - n- phenyl am ne
di - n-oct yl pht hal at e,

f | uor ant hene,
benzo(a) pyr ene.
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d.

Daily Calibration:

(1)

(2)

(3)

(4)
(5)

(6)

(7)

|s each GO M5 system hardware-tuned
to meet DFTPP tuning criteria for
each 12-hour shift prior to sanple
anal ysi s?

Is the initial calibration curve
for each target analyte checked and
verified by checking SPCC and CCC
of a mdpoint calibration standard
every 12-hour shift?

Do the RFs of SPCCs neet the
initial SPCC criteria for each
12-hour shift?

Is the percent difference on RFs
| ess than 30% for any one CCC?

If the criteria in (3) and (4) are
not nmet, is corrective action taken
to solve possible problems such as
standard m xture degradati on,
injection port inlet contam nation
contam nation at the front end of
the anal ytical columm, and active
sites in the colum or GC systenf

If no source of problem can be
determ ned after corrective action
has been taken, is a new five-point
cal i bration generated?

Are the retention times of the

internal standards in the check
calibration standard within 30

seconds from the last daily

cal i bration check (12 hours)?
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(8)

(9)

(10)

|'s the response of the internal
standards in the check calibration
standard within a factor of two
(-50% to +100% fromthe last daily
cal i bration standard check (12
hours) ?

If the criteria in (7) and (8) are
not net, is the mass spectroneter
i nspected and corrected?

If corrections are nade, is
reanal ysis conducted for sanples
anal yzed while the system was
mal functi oni ng?

I's the retention tine w ndow
established with three injections of

al |

target anal ytes throughout the

course of a 72-hour period?

I's the retention tinme w ndow checked on
a quarterly basis or whenever a new GC
colum is installed?

Sanmpl e Preparation

a.

Are

sanpl es extracted by Methods 3510,

3520, 3540, 3550, or 3580 prior to
anal ysi s?

Are

proper extract cleanup nethods

routinely used prior to analysis?

I's direct injection used only for
sanples with concentrations In excess
of 10,000 pg/L?
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a.

Sanpl e Anal ysis:

I's the extract screened on a GC/FID or
GC/ PID using the same type of capillary
colum to mnimze contam nation of

GC/ M5 system from unexpect ed hi gh
concentrations of organic conmpounds?

I'f the concentration of analytes in a
sanmpl e exceeds the calibration ranges,
Is the sanple diluted and reanal yzed?

Is additional internal standard added
to the diluted extract to maintain the
required 40 ng/uL of each interna
standard in the extract volune?

|'s secondary ion quantitation used only
when there are sanple interferences
wth primary ion quantitation?

I's there a nethod blank analyzed after
a sanple that has saturated 1ons froma
conpound?

|f the blank is not free of
interferences, is the system cl eaned
prior to resumng sanple analysis?

a.

b.

Data Interpretations:

Is the relative retention w ndow (RRT)
for each conpound set at 0.06 RRT
units of the RRT of the standard
conpound anal yzed within the same

12 hours as the sanple?

Are major ions in the standard nass
spectra at a relative intensity >10%
present in the sanple spectra?
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C.

Do the relative intensities of the
maj or ions agree W thin 20% between the
standard and sanple spectra?

Are nol ecul ar ions present in the
reference spectrumal so present in the
sanpl e spectrun?

Is the lab capable to conduct a
conputer library search to identify and
quantify tentatively identified
conpounds (TICs)?

|s the identification of TICs

determ ned only after visual conparison
of a sanple with the closest library
search?

I's the internal standard of nearest
retention tine of that of a given
conpound used for quantification?

ity Control

Are all QC data maintained and
avai | able for easy reference and
I nspection?

Is a three-level data review carried
out within the lab prior to data
rel ease?

Are | ab specific MDL and PQL
enpirically established and updated on
a sem annual |y basis?

I's the |ab s%ecific PQL equal to or
| ower than the method specified PQ?

I's a nmethod blank run at a minimmrate
of 5% or one per batch, whichever is
more frequent?
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and
t he

(1)

(2)

(3)

(1)

f. To denonstrate that the lab can
generate data of acceﬂtable accuracy

precision, does the analyst perform
foll owi ng operations?

Is an LCS prepared with standards
i ndependent from calibration
standards anal yzed for each batch?

Are replicate aliquots (at |east
four) of LCS analyzed, and average
recovery and standard deviation of
the recovery cal cul ated for each
target analyte using the four
results to check the system

per for mance?

| f any individual standard
deviation of recovery exceeds the
met hod specified precision limts
or any individual average recovery
falls outside the method specified
range for accuracy, is the sanple
analysis halted until the system
performance is back in control?

g. Does the lab routinely performmatrix
spi ke and either one matrix duplicate
or one matrix spike duplicate per batch
of no nore than 20 sanples? (If a lab
anal yzes one to ten sanples per nonth,
at | east one spi ked sanple per nonth
IS required.)

If the concentration of a specific
anaIKte in the sanple is being
checked against a regulatory limt,
Is the spike at that regulator
limt or one to five tines higher
than the background concentration
whi chever concentration would be

hi gher ?
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(2) If the concentration of a specific
analyte in a water sanple is not
checked against a limt, is the
spi ke at the sane concentration as
the LCS or one to five times higher
than the background concentration,
whi chever concentration woul d be
hi gher ?

(3) If it is not possible to determ ne
t he background concentration, is
the spike concentration

- the regulatory limt, if any; or

- the larger of either five tines
the expected background or LCS
concentrations?

(4) For other nmatrices, is the spike
concentration at 10 times the
estimted quantitation [imt?

(5) Is the percent recovery for each
analyte in water sanples checked
with the method specified QC
acceptance criteria?

(6) If the spike to background ratio is
less than 5:1, does the |ab use
optional QC acceptance criteria
calculated for the specific spike
concentration?

h. Is the performance of sanple
extraction, analytical system and the
effectiveness of the nethod in dealing
with sanple matrix nonitored by spiking
each sanple, standard, and blank with
surrogates which enconpass the nethod
specified tenperature range?
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Are control limts for internal quality
control enpirically established and
updated on a regular basis?

Are lab's control limts for surrogates
within the nethod specified limts®

At a mninmum are surrogate recovery
limts updated annually on a matrix-by-
matrix basis?

Are the average percent recovery and
standard devi ati on of percent recovery
for each surrogate standard cal cul ated
once a mninum of 30 sanples of sane
matrix have been anal yzed?

| s the nethod accuracy for each matrix
studi ed assessed and recorded after
the analysis of five spiked sanples?

|'s the accuracy assessnent for each
anal yte updated after each five to ten
new accuracy measurenents?

Are control charts for internal QC data
plotted and avail able to bench
chem sts?

Are corrective actions of reanalysis
or reextraction/reanalysis taken if
any surrogates for a sanple are out of
control limts?
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Dat a Package:

a.

Does the length of storage time for al
sanple related information, including
chal n-of -custody, instrument

cal i bration, sanple preparation and
anal ysis, etc., conmply with regulatory
requi rements, organizational policy, or
proj ect requirenents, whichever is nore
stringent (It is recommended that
docunment ation be stored for a m nimum
of three years from subm ssion of the
project final report.)

Does the data package contain al
met hod required QC data and nmeet the
USACE contract requirenents?

Are all raw data si?ned and dated by
t he persons who performed the sanple
anal ysis and data review?

Wast

e Disposal:

Does the [ab use a contractor to
di spose of residual and ﬁrepared
sanpl es, and sanples with analysis
cancel | ed?

Are | ab wastes di sposed of properly
such that no secondary pollution is
produced by sanple analysis and the
USACE wi I | not be liable for any
pollution problems in the future?

Overall Eval uation:

a.

Does the lab have sound technica
capability for BNA anal ysis?
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b. Does the |ab have appropriate capacity
to handle the contract |oad?
Aver age nunmber of sanples anal yzed and
reported per nmonth

c. Could the Iab handl e quick turnaround
sanpl es?

d. Overall, is the |ab acceptable for
BNA anal ysi s?

Addi tional observations, comrents, or problens:
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Is a HRGC LRVS system avail able for Method
82807

Does the lab have a HRGC/ HRVS systenf

I's the colum oven tenperature
progr anmabl e?

Is the GC colum 60-mlong x 0.025-cm ID
glass or fused silica, coated with a 0.2
mcron film of SP-23307?

I's the M5 low or high resolution with an
ion source of 70 volts (normnal)?

Is a data systeminterfaced with the mass
spectroneter?

s the nmass spectrometer capable of
selected ion nonitoring (SIM?

| f operating conditions such as GC col um
have changed, has the acceptance criteria
for the start up QC been net?

Awgoall sanpl es preserved by cooling at
4° C:

Are all sanples extracted within seven days
of collection and anal yzed within 40 days?

Is the standard 2,3,7,8-TCDD avail abl e?

Is |abeled 2,3,7,8-TCDD avail abl e (either
*Cl,or 'C,) ?

Is a record of standard preparation
avai | abl e?

Are stock standard solutions stored in
Tefl on seal ed screw cap bottles, at 4°C
protected from light?
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Are stock standard solutions prepared fresh
every six nonths?

Is a standard curve avail abl e?

I's a method blank included with each sanple
batch and carried through the entire
preparation and anal ysis?

Is a lab duplicate run at a rate of 5% or
one per batch, whichever is greater?

Is a spiked sample run at a rate of 5% or
one per batch, whichever is greater?

I's an LCS analyzed with every tenth sanple?

Are results for LCSs charted?

Are control |imts for LCSs established?

Are charts for LCSs current?

Are results for spiked sanple charted?

Are control limts established for spiked
sanpl es?

Are charts for spiked sanples current?

Is a tenperature controlled (£2°C) hot
wat er bath avail abl e?
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Ceneral :
a. Are witten SOPs available and adequate

for PAH sanple preparation/analysis?

Do these SOPs accurately reflect
procedures in use?

Are manufacturer's operating manual s
readily available to bench chem sts?

Are prenunbered, bound notebooks used
for data entry?

Are all records witten in indelible
i nk?

Are all errors corrected by drawing a
single line through the error with
corrections witten adjacent to the
error, so that it remains legible, and
initialed and dated by the responsible
i ndi vi dual ?

Are not ebooks reviewed, initialed, and
dated by supervisors on a regular
basi s?

a.

Technical Staff:

Do bench chem sts appear know edgeabl e
and experienced in operation of an HPLC
and interpretation of chromatograns?

Are backup bench chem sts avail abl e?
Are bench chem sts’ performance audited

and approved prior to work w thout
cl ose supervision by a senior chemst?
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Apparatus and Facilities:

a.
b.

I's working space adequate and clean?

Are enough sets of separator funnels,
continuous liquid-liquid extractors,
Soxhl et extractors, and Kuderna-Danish
appar atuses avail able for sinultaneous
extraction of all batch sanples?

I's an HPLC equi pped with a punp capable
of achieving 4,880 psi avaiPagPe?

Can the punp produce a gradient?

Is a fluorescence detector for
excitation at 280 nm and emi ssion
greater than 389 nm cutoff avail abl e?

I's a W detector at 254 nm coupled to
the fluorescence detector avail able?

I's a reverse phase colum, HC ODS Si-X,
5-micron particle size dianeter, in

a 250-mm x 2.6-mm ID SS col um or

equi val ent avail abl e?

|f an “equivalent” colum is in use,
has its ability to generate data of
accept abl e accuracy and precision been
denonstr at ed?

|s a permanent |ogbook kept for each
instrument that summarizes instrument
problens and servicing records?

Has any instrunent been nodified in any
way ?
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k. Are analytical balance (0.0001 g) and
top |oading balance (0.01 g) avallable?
|. Are backup apparatus avail able?
Reagent s:
a. |s reagent water used free from
interferents at the MDL of target
anal ytes?
b. Do reagent grade chem cals used conform
to the specifications of the Conmttee
on Anal ytical Reagents of the American
Chenmi cal Society, where such
specifications are available?
c. Is “HPLC grade” or equivalent solvent,
acetonitrile, used for PAH anal ysis?
d. Are all reagents and standards | abel ed,

dated, initialed, and docunented such
t hat conposition and expiration date
can be verified?

a.

Sanpl e Handling and Storage:

Are aqueous sanples stored at 4°C, and
extracted within seven days from
collection and anal yzed wthin 40 days
from extraction?

Are soil sanples stored at 4°C, and
extracted within 14 days from
collection and analyzed within 40 days
from extraction?

Are all sanples and sanple extracts
stored in the dark at 4°C?
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Instrunment Calibration and M ntenance:

a.

Is there a calibration protocol
readily available to bench chem sts?

Are calibration results kept in
per manent | ogbooks?

Are stock standards stored in bottles
with Teflon-lined screw caps or crinp
tops at 4°C and protected from light?

Are stock solutions replaced after one
year, or sooner if conparison with
check standards indicates a problenf

Are working standards replaced after
six nmonths or sooner, if conparison
wi th check standards indicates a

pr obl enf

Is an initial calibration perforned
with a mninumof five concentration
| evel s for each target analyte?

I's one of the calibration standards at
a concentration near, but above, the
VDL ?

Do concentrations of other standards
cover the expected concentration ranges
of real sanples or define the working
range of the detector?

Is a linear calibration curve with a
correlation coefficient > 0.995 prepared
for each anal yte?
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j. Is an average calibration factor used
only when the percent relative standard
deviation of the calibration factor is
| ess than 20% over the working range?

k. Is the calibration curve or factor
verified at the beginning and end of
each anal ysis sequence wth a
m d-concentration standard?

|. I's a new calibration curve prepared for
any target analyte when the response
for the target analyte varies fromthe
predicted response by nore than 15%

m |s the retention time w ndow
established with three injections of
all target anaIKtes t hroughout the
course of a 72-hour period?

n. Is the retention time w ndow checked on
a quarterly basis or whenever a new CC
colum is installed?

Sanpl e Preparation:

a. Are aqueous sanples extracted at a
neutral, or as i1s, pH wth methylene
chloride, using Method 3510 or 35207

b. Are solid sanples extracted using
ei ther Method 3540 or 35507?

c. Is the entire aqueous sanple consuned
for analysis and no analysis perforned
on aliquots of sanples?

d. I's the sanple bottle rinsed with
extraction solvent and the rinsate
conbined with extract?
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Is the extraction solvent exchanged to
acetonitrile and concentrated to 1 nL
w t h Kuder na- Dani sh appar at uses and

m cr o- Snyder colum prior to HPLC

anal ysi s?

Is the percent solid of solid sanples
determ ned by drying overnight at 105°C
in a vented drying oven?

Sampl e Anal ysi s:

a.

Is the HPLC elution isocratic with
acetonitrile/water (4:6 by volune) for
five mnutes, then linear gradient to
100% acetonitrile for 25 m nutes?

Is a daily calibration performed wth
a md-concentration standard prior to
anal ysi s?

Are daily retention w ndows established
for each analyte prior to sanple
anal ysi s?

If the peak areas/heights exceed the
linear range of the system is the
extract diluted and reanal yzed?

I s peak hei ght neasurenent used for
guantitation when overl appi ng peaks
caused errors in area integration?

©
o

ity Control:

Are all QC data maintained and
avai l able for easy reference and
i nspection?

Is a three-level data review carried
out within the lab prior to data
rel ease?
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c. Is alab specific MOL enpirically
established and updated on a
sem annual 'y basis?

d. Is the lab sgecific MDL equal to or
| ower than the nmethod specified ML?

e. Is a method blank run at a minimumrate
of 5% or one per batch, whichever is
nmore frequent?

f. To denonstrate that the lab can
generate data of acceﬁtable accuracy
and precision, does the analyst perform
the follow ng operations?

(1) I's an LCS prepared with standards
I ndependent from calibration
standards anal yzed for each batch?

(2) Are replicate aliquots (at |east
four) of LCS analyzed, and average
recovery and standard deviation of
the recovery cal cul ated for each
target analyte using the four
results to check the system
per f or mance?

(3) If any individual standard
devi ation of recovery exceeds the
met hod specified precision limts
or any individual average recovery
falls outside the method specified
range for accuracy, is the analysis
of actual sanples halted until the
system performance is back in
control ?

g. Does the matrix spike solution contain
all target analytes?
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h. Does the lab routinely performmatrix
spi ke and either one matrix duplicate

or
of

(1)

one matrix spike duplicate per batch
no nore than 20 sanpl es?

[f, as in conpliance nonitoring,
the concentration of a specific
anaIKte in the sanple is being
checked against a regulatory limt,
Is the spike at that regulatory
limts or one to five tinmes higher
than the background concentration,
whi chever concentrati on woul d be
hi gher ?

If the concentration of a specific
analyte in a water sanple is not
checked against a limt, is the
5ﬁ|ke at the same concentration as
the LCS or one to five times higher
than the background concentration
whi chever concentration woul d be

hi gher ?

If it is not possible to determne
the background concentration, is
the spike concentration

- the regulatory limt, if any; or

- the larger of either five tines
the expected background or LCS
concentrations?

For other matrices, is the spike
concentration at 20 times the
estimted quantitation limt?

I's the percent recovery for each
analyte in water sanples checked
with the method specified QC
acceptance criteria?
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(6) If the spike to background ratio is
l ess than 5:1, does the lab use
optional QC acceptance criteria
calculated for the specific spike
concentration?

Does the |lab use one or two anal ytes
whi ch are not expected to be presented
in the sanple as surrogates? Ag.g”
decaf | uor obi phenyl or ot her PAHs which
enconpass the retention tine ranges.)

Are the average percent recovery and
standard deviation of percent recovery
for each surrogate standard cal cul at ed
when surrogate data from 25 to 30
sanples for each matrix is available?

Are control limts for each surrogate
in a given matrix calculated based on
the above data?

At a mninum are surrogate recovery
limts updated annually on a matrix-by-
matrix basis?

Are corrective actions of reanal ysis
or reextraction/reanalysis taken if
surrogate(s) for a sanple are out of
control limts?

Are control charts for internal QC data
plotted and available to operators?

Are control limts for internal guality
control enpirically established and
updated on a regular basis?
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Data Package:

a.

Does the length of storage tine for al
sanple related information, including
chal n-of - cust ody, instrunent
calibration, sanple preparation and
anal ysis, etc., conply with regulatory
requi renments, organizational policy, or
project requirenents, whichever is nore
stringent? (It is recommended that
docunent ation be stored for a m ni num
of three years from subm ssion of the
project final report.)

Does the data package contain al
met hod required QC data and nmeet the
USACE contract requirenents?

Are all raw data si?ned and dated by
t he persons who performed the sanple
anal ysis and data review?

Waste Disposal:

a.

b.

Does the |ab use a contractor to
di spose of residual and ﬁrepared
sanpl es, and sanples with analysis
cancel | ed?

Are | ab wastes disposed of properly

such that no secondary pollution is
roduced by sanple anal ysis and the
ACE wi Il not be liable for any

pollution problems in the future?

Overall Eval uation:

a.

Does the |lab have sound technica
capability for PAH anal ysis?
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b.

Does the | ab have appropriate capacity
to handle the contract |oad?

Aver age nunber of sanples analyzed and
reported per month:
Coul d the lab handl e quick turnaround
sanpl es?

Overall, is the lab acceptable for
PAH anal ysi s?

Addi tional observations, comments, or problens:
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Cener al :
a. Are witten SOPs avail abl e and adequate

for explosives sanple preparation and
anal ysi s?

Are the SOPs consistent with the EPA s
draft SW846 Method 8330, Revision O,
November 19927

Do these SOPs accurately reflect
procedures in use?

Are manufacturer's operating nmanual s
readily available to bench chem sts?

Are prenunbered, bound notebooks used
for data entry?

Are all records witten in indelible
i nk?

Are all errors corrected by drawing a
single line through the error with
corrections witten adjacent to the
error so that it remains legible, and
initialed and dated by the responsible
i ndi vi dual ?

Are not ebooks reviewed, initialed, and
dated by supervisors on a regul ar
basi s?

Technical Staff:

a.

Do bench chenists appear know edgeabl e
and experienced in oPerat|on of an HPLC
and interpretation of chromatograns?

Are backup bench chem sts avail abl e?
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C.

Are bench chem sts? performance audited
and approved prior to work w thout
cl ose supervision by a senior chemst?

a.
b.

Apparatus and Facilities:

I's working space adequate and clean?

I's an HPLC equi pped with a punp capable
of achieving 4,000 psi, a 100 pL | oop
injector, and 254-nm W detector
avail abl e?

s the detector capable to achieve a
stabl e baseline at 0.001 absorbance
units full scale?

Are the follow ng HPLC col ums
avai | abl e?

(1) C- 18 reverse phase HPLC col umn,
25-cm x 4.6-mm (5-pm), Supelco
LC-18 or equivalent?

(2) CN reverse phase HPLC colum, 25-cm
X 4.6-cm (5-pm), Supelco LCCN or
equi val ent ?

If an “equivalent” colum is in use,
has its ability to generate data of
acceptabl e accuracy and precision been
denonst r at ed?

I's the HPLC col um tenperature
controlled? If not, is special care
taken to ensure that tenperature shifts
do not cause peak msidentification?

s a permanent |ogbook kept for each
instrument that sunmarizes instrument

problems and servicing records?
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j

k.

Has any instrunent been nodified in any
way ?

Are anal ytical balance (0.0001 g) and
top | oading balance (0.01 g) available?

Is a tenperature controlled ultrasonic
bath avail abl e?

Are backup apparatus avail abl e?

Reagent s:

a.

I's reagent water used free from
interferents at the MDL of target
anal yt es?

Do reagent grade chem cals used conform
to the specifications of the Committee
on Anal ytical Reagents of the Anerican
Chem cal Society, where such
specifications are avail able?

Are “HPLC grade” or equivalent solvents
used for explosives analysis?

I's sodium chloride stored in glass
cont ai ner ?

Are all solvents stored in glass
containers and transferred with all
gl ass systenf?

Does the |ab have calibration standards
for all nmethod specified target
anal yt es?

Are all reagents and standards | abel ed,
dated, initialed, and docunented such
t hat conposition and expiration date
can be verified?
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a.

Sampl e Handling and Storage:

Are aqueous sanples stored at 4°C, and
extracted within seven days from
collection and analyzed wthin 40 days
from extraction?

Are soil sanples stored at 4°C, and
extracted within 14 days from
collection and analyzed within 40 days
from extraction?

Are all sanples and sanple extracts
stored in the dark at 4°C?

a.

Instrunment Calibration and M ntenance:

I's there a calibration protocol
readily available to bench chem sts?

Are calibration results kept in
per manent | ogbooks?

Are solid anal yte standards dried to
constant wei ght in a vacuum desi ccat or
in the dark prior to use?

Are stock standard solutions stored in
refrigerator at 4°Cin the dark and
repl aced after one year or sooner, if
conparison wth check standards

i ndi cates a problen?

Are intermediate standard sol utions
prepared in acetonitrile for both
water and soil sanples?

Are internediate standard sol utions
stored in refrigerator at 4°C in the
dark and replaced after six nonths or
sooner, if conparison wth check
standards indicates a problenf
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g. Are standards for |ow |evel nethods and
wor ki ng standards prepared fresh on the
gaylgg calibration and stored in the

ar k~

h. Is a5 g/L calciumchloride solution
added to each working standard?

i. Is one of the calibration standards at
a concentration near, but above, the
VDL?

j. Do concentrations of other standards
cover the expected concentration ranges
of real sanples or define the working
range of the detector?

k. Is an initial calibration performed
with a mninmmof five concentration
| evel s for each target analyte?

| . Does the initial calibration contain
triplicate injections of each
cal 1 bration standard?

m Is the response factor for each analyte
taken as the slope of the best-fit
linear regression line with correlation
coefficient > 0.995?

n. Is the calibration curve or factor
verified with, at a mninmm a mdpoint
calibration standard in triplicate at
the beginning of the day, singly at the
m dpoi nt of the run and after the |ast
sanple of the day, assuming a sanple
group of ten or |ess?

0. Is an additional md-level standard
checked after each ten sanples in the
anal ytical batch?
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Is a new calibration curve prepared for
any target analyte when the response
factors for the daily calibrations
vary fromthe initial response factors
by nmore than 15%

Is the retention time w ndow
established with three injections of
two standard m xtures, (1) HW, RDX
135-TNB, 13-DNB, NB, 246-TNT, and
24-DNT, and (2) Tetryl, 26-DNT, 2-NT,
3-NT, and 4-NT, through the course of a
72-hour period?

I's the retention tinme w ndow checked on
a quarterly basis or whenever a new
HPLC colum is installed?

s the retention tine for each analyte
n the daily md-concentration standard
sed as the m dpoint of the w ndow for

I
[
u
that day?

a.

Sanmpl e Preparation:

Are ﬁrocess wast e sanples screened with
the high-level nethod to determne if
the [owlevel nethod (1-50 pg/L) is
required?

|s lowlevel nethod routinely used for
most groundwat er sanpl es?

Are soil sanples dried in air at room
tenperature or colder to a constant
wei ght wi t hout exposure to direct
sunlight?

Are dried soil sanples ground and
honogeni zed to pass a 30 mesh sieve?
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Are soil sanples extracted in a cool ed
ultrasonic bath (<30°C) for 18 hours?

s a salting-out procedure used for
extraction and concentration of water
sanpl es?

Is the percent solid of solid sanples
determ ned by drying overnight at 105°C
in a vented drying oven?

Sanpl e Anal ysi s:

a.

Does the nobile phase consist of 50/50

(v/v) nmethanol/organic-free reagent
wat er ?

Are peak heights used for quantitation
of target analytes? (Peak height is
recommended to inprove the
reproducibility of low |level sanples.)

Are all positive neasurements observed
on the G 18 colum confirnmed with the
CN col um?

d.

ity Control

Are all QC data maintained and
avai | abl e for easy reference and
| nspection?

|s a three-level data review carried
out within the lab prior to data
rel ease?

Is a lab specific ML enpirically
established and updated on a
sem annual 'y basis?

s the |ab s%ecific MDL equal to or
| ower than the method specified ML?
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Is a method blank run at a mninmmrate
of 5% or one per batch, whichever is
more frequent?

To denonstrate that the |ab can
generate data of acceptable accuracy
and precision, does the analyst perform
the follow ng operations?

(1) Is an LCS prepared with standards
I ndependent from calibration
standards anal yzed for each batch?

(2) Are replicate aliquots (at |east
four) of LCS analyzed, and average
recovery and standard deviation of
the recovery cal cul ated for each
target analyte using the four
results to check the system
per f or mance?

(3) If any individual standard
devi ati on of recovery exceeds the
met hod specified precision limts
or any individual average recovery
falls outside the nethod specified
range for accuracy, is the analysis
of actual sanples halted until the
system performance is back in
control ?

Does the matrix spike solution contain
at |least one isonmer of all target
anal yt es?

Does the lab routinely performmnatrix
spi ke and either one matrix duplicate
or one matrix spi ke duplicate per batch
of no nore than 20 sanpl es?
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(1) If, as in conpliance nonitoring,

the concentration of a specific
anaIKte in the sanple is being
checked against a regulatory limt,
Is the spike at that regulatory
limts or one to five times higher
than the background concentration
whi chever concentrati on woul d be
hi gher ?

If the concentration of a specific
analyte in a water sanple is not
checked against a limt, is the
5ﬁ|ke at the same concentration as
the LCS or one to five tinmes higher
than the background concentration
whi chever concentrati on woul d be

hi gher ?

If it is not possible to determne
the background concentration, is
the spike concentration

- the regulatory limt, if any; or

- the larger of either five times
the expected background or LCS
concentrations?

For other matrices, is the spike
concentration at 20 tines the
estimated quantitation limt?

|'s the percent recovery for each
analyte in water sanples checked
with the method specified QC

acceptance criteria?
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(6) If the spike to background ratio is
l ess than 5:1, does the |ab use
optional QC acceptance criteria
calculated for the specific spike
concentration?

Does the [ab use one or two anal ytes
whi ch are not expected to be presented
in the sanple as surrogates?

Are the average percent recovery and
standard deviation of percent recovery
for each surrogate standard cal cul ated
when surrogate data from25 to 30
sanples for each matrix is available?

Are control limts for each surrogate
in a given matrix calculated based on
the above data?

At a mnimum are surrogate recovery
limts updated annually on a matrix-by-
matrix basis?

Are corrective actions of reanal ysis
or reextraction/reanalysis taken if
surrogate(s) for a sanple are out of
control limts?

Are control charts for internal QC data
plotted and available to operators?

Are control limts for internal quality
control enpirically established and
updated on a regular basis?
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Data Package:

a.

Does the length of storage time for all
sanple related information, including
chal n-of - cust ody, instrument
calibration, sanple preparation and
anal ysis, etc., conply with regulatory
requi renments, organizational policy, or
project requirements, whichever is nore
stringent? (It is reconmended that
docunent ati on be stored for a m ni num
of three years from subm ssion of the
project final report.)

Does the data package contain al
met hod required QC data and neet the
USACE contract requirenents?

Are all raw data si?ned and dated by
t he persons who performed the sanple
anal ysis and data review?

Wast

e Disposal:

Does the |ab use a contractor to
di spose of residual and ﬁrepared
sanpl es, and sanples with analysis
cancel | ed?

Are | ab wastes disposed of properly

such that no secondary pollution is
roduced by sanple analysis and the
ACE wi Il not be liable for any

pollution problems in the future?

Overall Eval uation:

a.

Does the |ab have sound technica
capability for explosives analysis?
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Does the | ab have appropriate capacity
to handle the contract |oad?

Aver age nunber of sanples anal yzed and
reported per nonth:

Coul d the Iab handl e quick turnaround
sanpl es?

Overall, is the lab acceptable for
expl osi ves anal ysi s?

Addi

tional observations, comments, or problens:
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Ceneral :
a. Are witten SOPs avail able and adequate
for sanple preparation?
h. Do these SOPs accurately reflect
procedures in use?
c. Are all sanple preparations conducted
in a hood?
d. Are a group of sanples (up to a maxi mum

of 20) which behave simlarly with
resFect to the procedures being

enpl oyed and which are processed as a
unit with the sane nethod sequence and
the same |ots of reagents and with the
reagents and with the manipulations
mani pul ati ons conmon to each sanpl es
within the same time period or in
continuous sequential tine periods
considered as a batch?

Are the following lab interna
sanpl es prepared for each batch of
sanpl es?

(1) Method bl anks?

(2) Matrix spikes?

(3) Matrix spike duplicates?

(4) Matrix duplicates?

(5) Laboratory control sanples?

If the quantity of field sanples is not
sufficient for internal QC analyses,
are bl ank spi ke/ bl ank spi ke duplicate

or duplicate |aboratory control sanple:
anal yzed?
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Are the rates of internal QC sanples
consistent with nethod requirenents or,
at a mninmum 5% per batch of no nore
than 20 samples with simlar matrix,
whi chever is greater?

I's the appropriateness of a particular
preparation for a specific sanmple type
determ ned by the conpleteness of
extraction and by spike recoveries?

Are | ogbooks for sample preparation
used and well naintained?

Are pernanent|y bound notebooks with
consecutively nunbered pages used?

s a unique serial nunber clearly
di spl ayed on each notebook?

Are critical times entered in |ogbooks?

Are spiking solutions traceable to
NI ST or other reliable standards?

Are spi king solutions |abeled properly
with date of preparation, conposition,
concentration, and identity of
preparer?

Have entries been nade in pernmanent
fashion and corrections made w thout
obliterating original entries?

Are corrections reviewed and initialed
by a supervisor?

Does the | ogbook of sanple preparation
contain the follow ng information?

(1) Date/time?
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2) Sanple ID nunber?

3) Sanple preparer?

4) Matrix noted?

5) Spiking standards?

(6) Pretreatnent?

(7) Vol une/ wei ght of sanple?
(8) Final vol une?

(9) Preparation nethods?

Acid Digestion of Mercury Sanples for CVAA

a.

Are mercury in liquid sanples prepared
according to Method 74707

Are mercury in solid or semsolid
sanpl es prepared according to Method
74717

Are all blanks, spiked sanples, and
Iaborator% control sanples carried
through the sane digestion process?

Aci d Digestion of Aqueous Sanples for FLAA
and | CP (Method 3005A):

a.

s this digestion used to prepare
surface and ground water sanples for
analysis of total recoverable netals
and dissolved nmetals by FLAA and | CP?

For dissolved nmetals, is the sanples
filtered through a 0.5-um filter at the
time of collection, prior to
acidification with nitric acid?
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Are sanples digested with a m xture of
concentrated nitric acid and
hydrochl oric acid?

I's the sanple heated at 90 to 95°C to
avoid boiling and loss of antinony?

Is filtration of digestate done only
there is concern of insoluble materials
may clog the nebulizer?

Are the reagent water, nitric acid,
and hydrochloric acid nonitored to
determne levels of inpurities?

Are all nethod bl anks, spiked sanples,
and | aboratory control sanples carried
t hrough the sanme digestion process?

a.

Acid Digestion of Agqueous and Extract
Sampl es for FLAA and | CP (Method 3010A):

I's this digestion used to prepare
aqueous sanples, TCLP extracts, and
wastes that contain suspended solid for
?E%Lysis of total netals by FLAA and

Are sanpl es digested with concentrated
nitric acid?

After the digestion Is conplete, is the
sanple warmed with 1:1 hydrochloric
acid to dissolve any precipitate or
resi due?

Is filtration of digestate done only
there is concern of insoluble materials
may clog the nebulizer?
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e. Are the reagent water, nitric acid,
and hydrochloric acid nonitored to
determne levels of inpurities?

f. Are all nethod bl anks, spiked sanples,
and | aboratory control sanples carried
t hrough the sanme digestion process?

g. |s the use of this digestion method
avoi ded when sanples are to be anal yzed
by the GFAA technique?

Acid Digestion of Agqueous and Extract
Sampl es by GFAA (Method 3020A)

a. Is this digestion used to prepare
aqueous sanples, TCLP extracts, and
wast es that contain suspended solid for
analysis of total metals by GFAA?

b. Is the digestion based on the use of
nitric acid al one?

c. Are the reagent water and nitric acid
monitored to determne |evels of
I mpurities?

d. Are all nethod bl anks, spiked sanples
and |aboratory control sanples carried
t hrough the same digestion process?

e. Are aqueous sanples of arsenic and
sel enium prepared according to Methods
7060 and 7740, respectively?

Acid Digestion of Ols, Geases, or \Waxes
| CP (Method 3040):

a. |Is the use of this preparation nethod
limted to sanples being analyzed only
for Sb, Be, Cd, Cr, Cu, Fe,
and V?
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I's xylene or nmethyl isobutyl ketone
used as the solvent in this nethod?

Are organic netallic standards used?

Are met hod bl anks (e.g., Conostan base
oil or mneral oil plus reagents)

spi ke sanmples, and |aboratory control
sanples carried through the sane
preparation and anal ytical processes?

Are sanpl es and standards diluted as
closely as possible to the time of
anal ysi s?

s the nmethod of standard additions
enpl oyed for all sanples?

| s background correction enployed to
account for additive interferences?

b.

Acid Digestion of Sedinments, Sludges, and
Soils (Method 3050A):

a. Are nonaqueous sanples refrigerated

upon recei pt and anal yzed as soon as
possi bl e?

Are the sanples mxed thoroughly to
achi eve honogeneity prior to digestion?

Is the initial phase of the digestion
acconplished with nitric acid and
hydrogen peroxi de?

s hydrochloric acid used as the final
reflux acid for (1) the ICP analysis

of As and Se, and (2) the FLAA and ICP
anal yses of Al, Ba, Be, Ca, Cd, Cr, Co,

Cu, Fe, Mb, Pb, N, K Na, T, V, and
Zn®?
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e.

Is the use of hydrochloric acid avoided
and nitric acid enployed as the final
dilution acid for GFAA analysis of As,
Be, Cd, C, Co, Pb, Mo, Se, Tl, and V?

Are the reagent water, nitric acid,
hydrochl oric acid, and hydrogen
peroxi de monitored to determne |evels
of inpurities?

Are all nethod blanks, spiked sanples,
and | aboratory control sanples carried
through the sane digestion process?

s the nmethod of standard additions
enpl oyed whenever a new sanple matrix
I s anal yzed?

Al kaline Digestion for Hexaval ent Chrom um
(Met hod 3060):

a.

Are sanples digested with 3% sodi um
carbonate and 2% sodi um hydr oxi de
sol ution?

I's the digestion solution stored in a
tightly capped pol yethyl ene bottle and
prepared fresh nonthly?

Are the sanple and digestate stored at
4°C until anal yzed?

Are all positive samples spiked with
G (VI) to double the concentration
found 1n the original aliquot, but wth
the increase no less than 0.10 nmg/g?

| f spike recovery is not wthin 85% and
115% is an interference regarded to be
presented and the results invalid?

| -217




EM 200-1-1
1 Jul 94

CHART | -23
SAMPLE PREPARATI ON FOR METAL ANALYSI S: Page 8 of 8

| TEM

Addi tional observations, commrents, or problens:
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Atom ¢ Absorption Spectrophotoneter

a.

@

—

Are fuels and oxi dants commerci al
grade?

Is there a filter noisture trap between
the air source and the spectroneter?

I's nitrous oxide reagent grade?

Are flash-back arrestors and heaters in
use where needed?

Are all lanps dated when first put into
use?

Are | anps available for all elenents
anal yzed?

Does the | ab have a Zeeman background
correction systen?

Does the | ab have a deuterium
background correction systenf

Does the |ab have a Smith-H eftje
background correction systenf

| CP- Atomi ¢ Emi ssion Spectroneter:

a.

b.

C.

s a background correction technique
in use and docunent ed accordlnP to
sanple matrix at |east quarterly?

Has the instrunment detection limt and
nmet hod detection limt for each el enent
been established and docunented at

| east sem annual | y?

Wiere required, has the effect of high
di ssol ved solids and/or acid
concentration been controlled?
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d. Has salt buildup on the nebulizer been
control |l ed?

f. Wen a new matrix is encountered, is a
serial dilution, spike addition, or an
alternate method technique in use to
elimnate potential interference?

g. |s the spectroneter equipped with an
argon gas supply?

h. Are ultra high purity grade nitric
acid, hydrochloric acid, and deionized
or distilled water used for sanple
processing and preparation?

Are manufacturer's operating nanuals
readily available to bench chem sts?

Is there a calibration protocol available
to bench chem sts?

Are calibration results kept in permanent
| ogbooks?

I's a permanent |ogbook kept for each
instrument that summarizes instrument
problens and servicing records?

I's ICP calibration checked using a blank
and the highest mxed calibration standard
prior to sanple analysis?

Is ICP calibration verified every ten
sanples and at the end of the analytica
run, using a calibration blank and a check
st andar d?

Does the result of check standard agree
within +£10% of expected val ue?
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Are interelenent and background correction
factors at the beginning and end of an
anal ytical run or twice during every 8-hour
work shift, whichever is nore frequent?

Does the result of interelenment check
sanpl e agree within +20% of expected val ue?

Has the instrunent been nodified in any
way ?

Are the instruments properly vented?

Is an initial 5-point calibration run to
check instrument linearity?

Is the MDL for each elenent and natrix type
determ ned every six nonths or whenever
there is a significant change in background
or instrument response?

Is the linear calibration range determ ned
for each element when there is significant
change in instrument response and every siXx
months for those elements that periodically
approach their linear limts?

Is a matrix spike run at a rate of 5% w th
each batch of sanples?

Is a corrective action taken if matrix
spi ke recoveries exceed QC limts?

I's an internal QC duplicate run at a rate
of 5% with each batch of sanples?

s a corrective action taken if the
internal QC duplicate exceed QC limts?

Is the nmethod of standard addition in use
where needed?
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coments, or

probl ens:
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Gener al
a. Are witten SOPs available and adequate
for ICP sanple preparation/analysis?
b. Do these SOPs accurately reflect
procedures in use?
c. Are manufacturer’s operating manual s
readi |y avail able to bench chem sts?
d. Are prenunbered, bound notebooks used
for data entry?
e. Are all records witten in indelible
i nk?
f. Are all errors corrected by drawing a
single line through the error with
corrections witten adjacent to the
error, so that it remains |legible, and
initialed and dated by the responsible
i ndi vi dual ?
g. Are notebooks reviewed, initialed, and

dated by supervisors on a regular
basi s?

Technical Staff:

a.

Do bench chem sts appear experienced
with operation of an I CP system and
know edgeabl e in the correction of
spectral, chemcal, and physica

I nterferences?

Are backup bench chem sts avail abl e?

Are bench chem sts’ performance audited

and approved prior to work w thout
cl ose supervision by a senior chemst?
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a.
b

Apparatus and Facilities:

I's working space adequate and clean?

Does the lab have a sinultaneous
mul tiel ement |CP?

Does the |ab have a sequential nulti-
el ement | CP?

|'s a permanent | ogbook kept for each
instrument that summarizes instrunent
problems and servicing records?

Has any instrument been nodified in any
way ?

Are anal ytical balance (0.0001 g) and
top loading balance (0.01 g) available?

Are backup instrunents avail abl e?

Are hoods used in sanple preparation
areas free of rust?

a.

Reagent s:

I's reagent water used free from
interferents at the MDLs of target
anal yt es?

I's reagent grade water of at |east 16
mega-ohm qual ity used for neta
anal ysi s?

Do reagent grade chem cals used conform
to the specifications of the Commttee
on Anal ytical Reagents of the American
Chem cal Society, where such

specifications are avail able?
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d Are uItra-high purity chemcals or
metals (99.99 to 99.999% pure) used for
i n-house preparation of standard stock
sol uti ons?

e. Are all salts used for preparation of
standard stock solutions dried for one
hour at 105°C, unless otherw se
speci fied?

f. If standard stock solutions are
purchased, are the concentrations of
the analytes verified in-house?

g. Are stock standards replaced after one
year, or sooner if conparison wth
check standards indicates a problenf

h. Are calibration standards initially
verified using check standards and
monitored weekly for stability?

i. Are silver standards limted to 2 ng/L
and prevented from exposure to |ight?

j. Are all reagents and standards | abel ed,
dated, initialed, and documented such
that conposition and expiration date
can be verified?

Sanmpl e Handling and Storage:

a. Are aqueous sanples preserved at pH < 2
with nitric acid?

b. Are solid sanples stored at 4°C?

I nstrunment Calibration and Mi ntenance

a. Is there a calibration protocol
readily available to bench chem sts?
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Are calibration results kept in
per manent | ogbooks?

Is the linearity of ICP calibration
range established with a m ni num of
five levels of calibration standards?

s an initial calibration perforned
with a mnimmof three concentration
| evel s for each target analyte?

Does the lab enpirically establish the
detection limts, sensitivity, and
optinmumranges of the metals for each
model of spectrometer and type of
matrices?

Are nultiple exposures conducted to
secure a reliable average reading for
each sol ution?

s one of the calibration standards at
a cgncentratlon near, but above, the

Do concentrations of other standards
cover the expected concentration ranges
of real sanples or define the working
range of the detector?

Are all mxed calibration standard
solutions scanned with a sequentia
spectronmeter to verify the absence of
interel ement spectral interference?

a.

Sanpl e Preparation:

|'s an appropriate sanple preparation
met hod, Met hods 3005A, 3010A, 3020A,
3040, or 3050A, used for sanple

di gesti on?
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b.

|s the percent solid of solid sanples
determ ned by drying overnight at 105°C
in a vented drying oven?

Sanpl e Anal ysi s:

a.

Is an ICP all owed to becone thermally
stable before beginning calibration
or analysis (usually requiring at

| east 30 m nutes)?

Are the average intensity of multiple

exposures for both standardi zation and
sanpl e anal ysis used to reduce random

error?

Before beginning the sanple run, is

t he highest m xed calibration standard
reanal yzed to check if the deviation is
within 5% from actual value?

|'s daily calibration checked wth a
m d- concentration standard at the
begi nning and the end of an analysis
sequence?

Is sufficient quantity of calibration

bl ank solution used to flush the system
for at least one mnute before the

anal ysis of each standard or sanple?

|f a peak response exceeds the |inear
range of the system is a dilution
performed with calibration blank
solution on a second aliquot of the
sanpl e that has been properly sealed
and stored prior to use?

s an alternate |less sensitive spectral
line used only when all QC data are
al ready established?
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a.

Quality Control

Are all QC data nmintained and
avai l abl e for easy reference and
I nspection?

s a three-level data review carried
out within the lab prior to data
rel ease?

Are lab specific IDL and MDL
enpirically established and updated on
a sem annual |y basis?

s the lab specific IDL or ML equa
to or |lower than the nethod specified
DL or MDL, respectively?

Is a calibration blank used in
establishing the calibration curve?

(A calibration blank is prepared by
acidifying reagent water to the sane
concentrations of the acids found in
the standards and sanples.)

Is a mninmm of one nethod blank per
sanpl e batch used to determne any
menory effects or possible

contam nations resulting fromvarying
anounts of the acids used in the sanple
processi ng?

(A method blank nmust contain al
reagents in the sanme vol unes as used
in the processing of the sanples and
nmust be carried through the conplete
procedure and contain the sane acid
In the final solution as the sanple
sol ution used for analysis.)
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g. Wen a new or unusual sanple matrix is
encountered, are the follow ng series
of tests conducted to check
interferences?

(1) Serial Dilution: If the analyte
concentration is mnimlly 50 tines
hi gher than the IDL, is a fivefold
di lution anal yzed and conpared with
%Egyoriginal determ nations within

(2) Post Digestion Spike Addition: Is
an anal yte spike added to a
prepared sanple, or its dilution to
produce a mninmum/|level of ten
tinmes and a maxi mum of 100 tinmes
of the IDL recovered to wthin 25%
of the known val ue?

h. If the above tests fail and
interferences are suspected, are
corrective actions such as use of
a standard-addition analysis,
conput erized conpensation, an
al ternate wavel ength, or conparison
with an alternative nmethod used?

i. Is the ICP calibration checked using a
calibration blank and two appropriate
st andar ds?

j. Is 1CP calibration verified every ten
sanples and at the end of the
anal ytical run, using a calibration
bl ank and a check standard?

k. I's the check standard prepared with
reference materials independent of
galiﬁgation standards anal yzed for each

at ch?
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Does the result of the calibration

bl ank agree within 30 of mean bl ank
value? If not, are the blank analysis
repeated twi ce and the results averaged
and checked against the 30 of the
background nean?

|f the check standard is not wthin 10%
of the expected value or the average
background is not within 30, is the

anal ysis termnated, the problem
corrected, the instrunent recalibrated,
and the analysis of previous ten

sanpl es repeated?

Are the interel enent and background
correction factors verified at the
begi nning and end of an anal ytical run
or twice during every 8-hour work
shift, whichever is nore frequent?
(The results should be within 20% of
true val ues.)

To denonstrate that a | ab can generate
data of acceptable accuracy and
precision, does the lab routinely
performmatrix spike, matrix spike
duplicate, and matrix duplicate per
batch of no nore than 20 sanpl es?

Is a control limt of *20% RPD used for
sanpl e values greater than ten tines
the 1DL?

Is the control Ii
duplicate sanple

actual val ue?

mt for spike
within 20% of the

Are control charts for internal QC data
plotted and avail able to bench
chem sts?
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S. Are control Iimts for internal quality

control enpirically established and
updated on a regular basis?

Are all results reported with up to
three significant figures?

Data Package:

a.

Does the length of storage tine for al
sanple related information, including
chal n-of - cust ody, instrunent
calibration, sanple preparation and
anal ysis, etc., conply with regulatory
requi renents, organizational policy, or
project requirenents, whichever is nore
stringent? (It is recomended that
docunentation be stored for a m ninum
of three years from subm ssion of the
project final report.)

Does the data package contain al
nmet hod required QC data and neet the
USACE contract requirenments?

Are all raw data si?ned and dat ed by
t he persons who perforned the sanple
anal ysis and data review?

Waste Disposal:

a.

b.

Does the |lab use a contractor to
di spose of residual and ﬁrepared
samples, and sanples wth analysis
cancel | ed?

Are | ab wastes disposed of properly

such that no secondary pollution is
roduced by sanple analysis and the
ACE wi || not be liable for any

pol lution problems in the future?

l-231




EM 200-1-1

1 Jul

94
CHART 1-25

METAL ANALYSIS BY ICP.  METALS (6010A)

Page 10 of 11

| TEM

YES

COMVENT

a.

Overall Eval uati on:

Does the l|ab have sound technica
capability for ICP analysis?

Does the | ab have appropriate capacity
to handle the contract |oad?

Aver age nunber of sanples analyzed and
reported per nonth:
Could the lab handle quick turnaround
sanpl es?

Overall, is the lab acceptable for
| CP anal ysis?
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Ceneral :
a. Are witten SOPS avail abl e and adequate

for AA sanple preparation and anal ysis?

Do these SOPS accurately reflect
procedures in use?

Are manufacturer's operating nmanual s
readily available to bench chem sts?

Are prenunbered, bound notebooks used
for data entry?

Are all records witten in indelible
I nk?

Are all errors corrected by drawing a
single line through the error wth
corrections witten adjacent to the
error, so that it remains legible, and
initialed and dated by the responsible
i ndi vi dual ?

Are notebooks reviewed, initialed, and
dated by supervisors on a regul ar
basi s?

a.

Technical Staff:

Do bench chem sts appear experienced
W th operation of an AA system and
know edgeabl e in the correction of
spectral, chemcal, and physica
interferences?

Are backup bench chem sts avail abl e?
Are bench chem sts’ performance audited

and approved prior to work wthout
cl ose supervision by a senior chemst?
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Apparatus and Facilities:

a.
b.

I's working space adequate and clean?

Does the |ab have in-house capability

for metal analysis by FLAA, GFAA, CVAA
and HGAA?

Does the | ab have a Zeenan background
correction systen1for GFAA?

Does the | ab have other background
correction systems for GFAA ? 9.,
deuterium and/or Smith-Heftje)?

I's a pernanent |ogbook kept for each
instrument that summarizes instrument
probl ens and servicing records?

Has any instrunent been nodified in any
way ?

Are anal ytical balance (0.0001 g) and
top |oading balance (0.01 g) avallable?

Are backup instrunments avail able?

Are all glassware, poIYproperne/ or
Tefl on contai ners, 1ncludin l e
bottles and flasks, washed |n the
fol | owing sequence: detergent, tap
water, 1:1 nitric acid, tap water, 1:1
hydrochlor|c acid, tap water, and
reagent water?

Are pipet tips acid soaked with 1:5
HNO,and rinsed thoroughly with tap and
dei oni zed water (Type Il ASTM D1193)?
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a.

Reagent s:

|'s reagent water used free from
interferents at the MDLs of target
anal yt es?

s reagent grade water of at |east 16
mega-ohm qual ity used for neta
anal ysi s?

Do reagent grade chemicals used conforn
to the-specifications of the Committee
on Anal ytical Reagents of the Anerican
Chem cal Society, where such
specifications are avail able?

Are all reagents analﬁzed to prove that
all constituents are below the MLs?

Are spectrograde hydrochloric and
nitric acids certified for AA analysis
used for metal analysis?

. Are redistilled nitric or hydrochloric

acids used for preparation of stock
standard netal solutions?

Are sul furic or phosphoric acids
avoi ded for standard preparation?

If standard stock solutions are
prepared in-house, are all salts dried
for one hour at 105°C, unless otherw se
speci fied?

| f standard stock solutions are
purchased, are the concentrations of
the analytes verified in-house?
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m

Are stock standards replaced after one
year, or sooner if conparison with
check standards indicates a problen?

Are calibration standards initially
verified using check standards and
monitored weekly for stability?

I's the check standard prepared with
reference materials independent of
calibration standards anal yzed for each
bat ch?

Are silver standards limted to 2 ng/L
and prevented from exposure to |ight?

Are all reagents and standards | abel ed,
dated, initialed, and docunmented such
t hat conposition and expiration date
can be verified?

Is the acetylene tank grounded, safely
strapped, and >100 psi?

Sanpl e Handling and Storage:

a.

b

Are aqueous sanpl es preserved at pH < 2
with nitric acid?

Are solid sanples stored at 4°C?

Instrunent Calibration and M ntenance:

a.

Is there a calibration protocol
readily available to bench chem sts?

Are calibration results kept in
per manent | ogbooks?
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I's a calibration curve ﬁrepared each
day with a mninmumof three (except
five for nercury) concentration |evels
for each anal yte?

Are equal anmounts of permanganate
reagents added to mercury calibration
standards and bl anks?

|s a calibration curve made for every
hour of continuous sanple analysis o
mercury, arsenic, or selenium by CVAA
or GFAA, respectively?

Are freshly prepared calibration
standards used each tine a batch of
samples is anal yzed?

Are the absorbance readings of
8a%%brat|on standards within 0.0 and

Are multiple exposures conducted to
secure a reliable average reading for
each solution?

Is one of the calibration standards at
a concentration near, but above, the
MDL?

Do concentrations of other standards
cover the expected concentration ranges
of real sanples or define the working
range of the detector?

a.

Sanpl e Preparation

I's an appropriate sanple preparation
met hod, Met hods 3005A, 3010A, 3020A,
3040, or 3050A, used for sanple

di gestion?
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b. Are the di%estion procedures in Section

7.1 of Methods 7060 and 7740 used for
preparati on of aqueous arsenic _and
sel enium sanples, respectively?

c. Are the digestion procedures in Section

7.0 of Methods 7470 and 7471 used for
preparation of aqueous and solid
mercury sanples, respectively?

d. For seawater, brines, and industria
effluents high in chlorides, are
addi tional hydroxylamne sulfate and
per manganat e reagents ?
prevent chlorine interference?

e. Are soil sanples dried at anbient

t enperature, ground, and sieved, prior

to subsanpling?

f. Is the percent solid of solid sanples

determ ned by drying overnight at 105°C

in a vented drying oven?

25 m.) used to

Sanmpl e Anal ysi s:

a. Are the instructions provided by the
manuf acturer followed for each AA?

b. After choosing the proper lanmp for

analysis, is the lanp allowed to warm
up for a mninmumof 15 mnutes, unless

operated in a doubl e-beam node?

c. Is an instrument blank run and the
i nstrunment zeroed?

d. Is a |anthanum sol ution added to
sanples that are to be analyze for
cal cium and magnesi unf
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€.

s a calcium solution added to sanples
that are to be analyzed for iron and
magnesi unf

Is a potassium chloride solution added
to sanples before atom zation in the
determ nation of alum num barium and
titani un?

Is an alumnum nitrate solution added
to sanples before atom zation in the
determ nation of nol ybdenum and
vanadi unf

I's a cyanogen iodide solution added to
sanples that are to be analyzed for
silver?

| s an unused cyanogen iodide solution
di scarded after two weeks and fresh
sol ution prepared?

|'s a cyanogen iodide solution kept away
from any acid solution?

If a nitrous oxide/acetylene flane is
used, is the nitrous oxide cylinder
fitted with a non-freezable regqulator
or is a heating coil wapped around an
ordi nary regul ator?

After a nitrous oxide/acetylene flane
has been ignited, is the burner allowed
to come to thermal equilibriumbefore
the analysis is begun?

Are the average intensity of nultiple
exposures for both standardization and
sanpls anal ysi s used to reduce random
error?’
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If the concentration found is greater
t han the highest standard, is the
sanple diluted in the same acid nmatrix
and reanal yzed?

I's same injection volunes used for
sanpl es and standards?

I's a magnesium perchlorate drying tube
or a small 60-Wlight bulb used to
prevent condensation of noisture inside
a nercury absorption cell?

Qua

ity Control

Are all QC data maintained and
avai l able for easy reference and
I nspection?

Is a three-level data review carried
out within the lab prior to data
rel ease?

Are |ab specific IDL and MDL
empirically established and updated on
a sem annual ly basis?

Is the lab specific IDL or MDL equa
to or lower than the nethod specified
IDL or MDL, respectively?

Is a calibration curve prepared each
day with a minimumof a calibration
bl ank and three standards?

I's the calibration curve verified with
at least a calibration blank and a

m d-range check standard made from
reference material or other independent
standard material? (The check standard
must be within 10% of its value for the
curve to be considered valid.)
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If nmore than ten sanples per day are
anal yzed, is the calibration curve
verified wwth a md-range calibration
standard or check standard after every
ten sanmples? (This sanple value nust
be within 20% of the true value, or the
previous ten sanples need to be

reanal yzed.)

For mercury, arsenic, or selenium
analgsis by CVAA or GFAA, is the
calibration curve verified with a

m d-range, independently prepared check
check standard every 15 sanples?

For nercury, arsenic, or selenium

anal ysi s bY CVAA or GFAA, are the
sanples diluted if the% are nore
concentrated than the hi ghest standard
or if they fall on the plateau of a
calibration curve?

Are the followi ng interference tests
conducted for each analytical batch?

(1) Dilution Test: Select one typical
sanple with concentration of
analytes at > 25 tines of the ML.
Dilute the sanple by a m ninmum of
fivefold and analyze. |If the
concentrations between the diluted
and the undiluted are within 10%
t he absence of interferences can
be assuned and sanples may be
anal yzed w thout using nethod of
standard additi ons.
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(2) Recovery Test: If all sanples in
the batch are below ten times the
MDL or the Dilution Test fails, a
spi ked sanple should be anal yzed.
Add a known anount of analyte to
bring the concentration to two to
five tines the origina
concentration or to 20 tines of
the MDL if all analytes in the
batch are below MDL. The spike
recovery should be within 15%
otherwi se the method of standard
additions shall be used for al
sanples in the batch

To denonstrate that a |lab can generate
data of acceptable accuracy an

preci sion, does the lab routinel
perform matrix spike, matrix spike
duplicate, and matrix duplicate at a
mnimmrate of 5% or one per batch,
whi chever is greater?

s a control linit of +20% RPD used for
sanpl e values greater than ten times
the IDL?

Is the control |i
duplicate sanple

actual val ue?

mt for syike
within 20% of the

. Are control charts for internal QC data

pl otted and avail able to bench
chem sts?

Are control limts for internal quality
control enpirically established and
updated on a regular basis?

Are all results reported with up to
three significant figures?
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Dat a Package:

a. Does the length of storage tine for all
sanple related information, including
chal n-of - cust ody, instrunment
calibration, sanple preparation and
anal ysis, etc., conply with regulatory
requi rements, organizational policy, or
project requirenents, whichever is nore
stringent? (It is recomrended that
docunentation be stored for a m ni num
of three years from subm ssion of the
project final report.)

b. Does the data package contain all
met hod required QC data and neet the
USACE contract requirements?

c. Are all raw data signed and dated by
t he persons who perforned the sanple
anal ysis and data review?

Waste Disposal:

a. Does the lab use a contractor to
di spose of residual and ﬁrepared
sanpl es, and sanples with analysis
cancel | ed?

b. Are |ab wastes disposed of properly
such that no secondary pollution is
produced by sanple analysis and the
USACE wi Il not be |iable for any
pollution problems in the future?

Overal |l Eval uation

a. Does the |ab have sound technical
capability for AA analysis?
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reported per nonth:
sanpl es?

AA anal ysi s?

b. Does the | ab have appropriate capacity
to handle the contract |oad?
Aver age nunber of sanples analyzed and

c. Could the Iab handl e quick turnaround

d. Overall, is the lab acceptable for

Addi ti onal observations,

comrents, or problens:
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I's the wavel ength accuracy and
repeatability of all spectrophotoneters
checked at several wavel engths for each
batch of sanples?

|'s photonetric accuracy and repeatabilitr
checked and docunented with N ST-traceabl e
st andar ds?

I's acid washed glassware retained for
phosphorus anal yses only?

s ammonia free water used in preparation
of standards and sanples for nitrogen
anal yses?

Are manufacturer's operating nanuals
avai | able to bench chem sts”

I's there a calibration protocol available
to bench chem sts?

Are calibration results kept in permanent
| ogbooks?

s a permanent |ogbook kept for each
instrument that sunmmarizes instrument
probl ems and servicing records?

Has any instrunent been nodified in any
way ?

Is a mninum of 4-point calibration used?

Are continuing calibration checks done on a
regul ar basis?

Is the MDL for each analyte and matrix type
determ ned every six nonths or whenever
there is a significant change in background
or instrument response?
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Is the linear calibration range determ ned
for each analyte when there is significant
change in instrument response and every Six
mont hs for those analytes that periodically
approach their linear limts?

Are internal QC sanples run per nethod
requi rements?

s a nmethod blank run for each batch?

Addi tional observations, commrents, or problens:
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Does the lab use an ion chromatography (1C)
to analyze chloride, fluoride, nitrate,
nitrite, ortho-phosphate, and sulfate?

Does the | C system have appropriate anion
guard colum, separator columm, suppressor
colum, and conductivity detector?

I's the maxinum |loading to a separator
col um kept below 400 pg/L to avoid colum
overl oading and nonlinear response?

Are nitrate, nitrite, ortho-phosphate, and
sulfate sanples stored at 4°C?

Are the lab's holding times for nitrate,
nitrite, and ortho-phosphate by I|C nethod
48 hours from sanpling to analysis? (28
days for chloride, fluoride, and sulfate.)

s the eluent solution made of sodi um
bi carbonate (0.003 M and sodi um carbonate
(0.0024 M?

I's the regeneration solution nmade of
sulfuric acid (0.025 N)?

Is a filtration conducted on sanples that
contain particles larger than 0.45 mcrons
and reagent solutions that contain
particles larger than 0.20 mcrons?

|s a reagent water analyzed before
processi ng anK standards or sanples to
denonstrate that all glassware and reagent
interferences are under control?

|s a reagent blank processed each tine
there is a change in reagents?
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Are calibration standards prepared from
sodi um chl ori de, sodiumfluoride, sodium
nitrate, sodiumnitrite, potassium sulfate,
and potassium di hydrogen phosphate dried at
105°C for 30 m nutes?

Are stock standards stored at 4°C?

Are working standards prepared at a

m ni mum on a weekly basis, except those
for nitrite and phosphate which should be
prepared fresh daily?

Is a mninmm of three concentration |evels
and a bl ank used for calibration of each
anal yte of interest?

Is one of the calibration standards near,
but above, the MDL?

Is the injection loop flush thoroughly
using each new standard or sanple?

I's the same size of injection |oop used for
standards and sanpl es?

Unl ess the attenuator range settings are
proven to be linear, is each setting
calibrated individually?

[f the working range exceeds the |inear
range of the system is a sufficient nunber
of standards analyzed to allow an accurate
calibration curve to be established?

Is the water dip or negative peak that
elutes near and interferes with fluoride
peak elimnated by the addition of
concentrated eluent to each standard and
sanpl e?
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Are the retention tines of each anal yte
documented during the calibration?
(Retention time Is inversely proportiona
concentration.)

| s the working calibration curve verified
on each working day, or when the anion
eluent is changed, and after every 20
sanpl es?

If the response or retention tine for ang
anal yte varies fromthe expected val ues by
more than £/ 0% is the test repeated with
fresh calibration standards?

If the results are still nmore than x10% is
an entirely new calibration curve prepared
for that anal yte?

|s the wwdth of retention tine w ndow

det erm ned based upon three tinmes of
standard deviation of neasurenments of
actual retention tine variations over the
course of a day?

If the response of a peak exceeds the
wor ki ng range of the system is the sanple
diluted wth reagent water and reanal yzed?

I's an initial denonstration of [aboratory
cgggblllty conducted with a mninum of four
LCS?

s a continuing check on |aboratory
performance conducted with spiked sanples
at a mninumrate of 10% of all sanples?

Are LCS, |ab duplicates, and other QC check
gaangs routinely analyzed for each sanple
atch”
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Are nethod performance criteria enpirically
determ ned for each spike concentration of
anal yte being measured?

Does the |ab develop and maintain separate
accuracy statenents, % + o, for water and
wast ewat er sanples? (The average percent
recovery, %R, and the standard deviation of
of the percent recovery, o, are devel oped
by anal yses of four aliquots of water and
wast ewat er . )

s a ponfirnatorﬁltechnigue such as sanple
di lution and spiking used to confirm anion
i dentification?

Fl uori de:
a. Distillation:

(1) Before a sanple is run, is the
distillation apparatus flushed by
distilling the sulfuric acid-
distilled water mxture until the
tenperature reaches 180°C?

(2) Is the sanple and acid-water
mxture distilled until the flask
tenperature reaches 180°C?

(3) Is the heating the contents of the
distilling flask above 180°C
avoi ded?

(4) Are all water and wastewater sanple
distilled?

b. Calorimetric-SPADNS
(1) If residual chlorine is present, is

it removed with sodium arsenite
sol ution?
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(2)

(1)

(2)

Are all sanples (including potable
wat er) subjected to prelimnary
distillation?

Are standards pregared in the range
of 0 to 1.40 ng/L"

Are sanples and standards at the
same tenperature for color
devel opnent ?

s col or devel opnent carried out
wi t h SPADNS sol ution and zirconyl -
acid reagent (or, alternatively
aci d-zi rconyl - SPADNS reagent)?

|s the absorbance of sanples and
standards read at 570 nnmi

Is a standard curve drawn based on
t he absorbance of the standards?

Are the fluoride concentrations of
the sanples read directly from the
curve w thout extrapolation?

Are standard curves retai ned as
part of the record?

c. Potentionmetric lon Selective Electrode

Is a series of fluoride standards
covering the range of 0 to 2.0 ng/L
fluoride prepared?

I'san equal volume of total ionic
strength adjustment buffer m xed

with the sanple or standard to be
measur ed?

Are sanples and standards neasured
at room tenperature?
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(4)

Wien a nmeasurenent is nmade, are the
el ectrodes allowed to remain in the
solution for three mnutes (or

| onger if necessary) before a
reading is made?

Wien an electroneter is used, is a
standard curve prepared on semi -

| ogarithm c graph paper with the
fluoride concentration in ng/L on
the log axis and the el ectrode
potential developed in the standard
on the linear axis?

Are the sanples diluted and
reneasured if they fall outside

t he working range of the standard
curve?

s a 1.00 ng/L fluoride standard
read after each known sanpl e and
each standard?

If a selective-ion neter is used,
is it calibrated in accordance wth
the manufacturer’s instruction?

Are all standard curves and
calibration data retained as part
of the record?
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Addi tional observations, comments, or problens:
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Are sanples collected in glass containers?

Are sanples preserved at the tine of
collection by adjusting the pH to tw or
less with hydrochloric acid or sulfuric
acid and cooling to 4°C?

Are sanples analyzed within 28 days of
col |l ection?

Are the sanples at a EH of two or |ess when
the analysis is begun®

I's the sanple |evel marked on the sanple
container tor later determnation of sanple
vol une?

Is the entire saqgle transferred to a
separator funnel -

Is the sanple bottle carefully rinsed with
fluorocarbon 113 for two mnutes and the
| ayers allow to separate?

Is the solvent layer drained through a

funnel containing solvent noistened filter
paper and (if necessary) anhydrous sodi um
sulfate into clean tared distilling flask?

Is the extraction repeated tw ce nore and
the extracts conmbined in the distilling
flask?

Is the solvent distilled from the
distilling flask using a 70°C water bath
as a source of heat?

After the distillation is conpleted, is the
distilling flask smeBt out with air by
inserting a glass tube connected to a
vacuum source?
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Is the flask wi ped clean and dry on the
outside, cooled in a desiccator for 30
m nutes, and then wei ghted?

sanpl es?

Is a solvent blank run with each set of

Quality Contro

or wwth each

20t h sanpl e?

Requi renment s:

a. |Is a laboratory blank analyzed daily
bat ch of

sanple run?

b. Is a reference standard anal yzed with
every tenth sanple?

c. Is a spiked sample analyzed with every

d. Are duplicate analyses perfornmed on a
m ni num of 10% of all

positive sanpl es?

Addi tional observations,

comments, or problens:
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General :

a. Are witten SOPs avail able and adequate
for TRPH sanple preparation/analysis?

b. Do these SOPs accurately reflect
procedures in use?

c. Are manufacturer’s operating nanual s
readily available to bench chem sts?

d. Are prenunbered, bound notebooks used
for data entry?

e. Are notebooks reviewed and initialed by
supervisors on a regular basis?

d. Is an error crossed out with a |ine and
correction entered, dated, and
initialed?

Technical Staff:

a. Do bench chem sts appear know edgeabl e
and experienced in TRPH anal ysis?

b. Are backup bench chem sts avail abl e?
c. Are bench chem sts’ perfornmance audited

and approved prior to work wthout
cl ose supervision by a senior chemst?

Apparatus and Facilities:
a. |'s working space adequate and clean?

b. Are enough sets of separator funnels
§2,000 mL with Teflon stopcock) and
oxhl et extractors available for
si mul taneous extraction of all batch
sanpl es?
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f.

I's a hood available for sanple
preparation?

Are IR spectrophotoneters suitable for
measurenents around 2930 cm?t?

Does | ab have sodium chloride or IR
grade optical cells of 1-cm 5-cm and
10-cm pat hl engt h?

Are backup apparatuses avail abl e?

a.

Reagent s:

|'s reagent water used free from
interferents at the method detection
limts of target analytes?

Do reagent grade chem cals used conform
to the specifications of the Commttee
on Anal ytical Reagents of the Anmerican
Chem cal Society, where such
specifications are avail abl e?

I's magnesium sul fate nonohydrate
prepared by drying the heptahydrate
salt in an oven at 150°C overnight?

I's granular, anhydrous sodium sulfate
urified by heating at 400°C for four
ours, or by precleaning with Freon-113
(1,1,2-trichloro-1,2,2-trifluoro-

et hane) ?

|s silica gel, 60-200 nesh, containing
1-2% water as defined by residue test
at 130°C available? (Dried at 110°C
for 24 hours and stored in a tightly
seal ed container.)
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f. Are all reagents and standards | abel ed,
dated, initialed, and docunented such
that conposition and expiration date
can be verified?

Sampl e Handling and Storage:

a. |Is the pH of aqueous and sl udge sanples
checked and adjusted to <2 during
sampl e log-in?

b. Are agyeous and sl udge sanpl es stored
at 4°C and anal yzed within 28 days?

c. Are soil sanples stored at 4°C and
anal yzed wi th m ni mum del ay upon
receipt in the |ab?

Instrument Calibration and M ntenance;:

a. Is there a calibration protoco
avai l able to the bench chem sts?

b. Are calibration results kept in
per manent | ogbooks?

c. Are IR spectrophotonetric accuracy and
repeatabi | ity checked and document ed
with N ST-traceabl e standards?

d. Are the materials of interest, if
avai l able, or the same type of
petroleumfraction, if it is known and
original sanple is unavailable, used
for preparation of calibration
st andar ds?
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Does the lab nornally attenpt to
determ ne the petroleumfraction type
for unknowns prior to instrument
calibration? (Reference oil is to be
used as a last resort for unknowns, as
It generates |ow values for diesel
kerosene, and other known petrol eum
hydr ocar bon types.)

Does reference oil contain a m xture of
n- hexadecane, isooctane, and chloro-
benzene in the ap r%§r|ate rgyort|ons?
(i.e., 15.0 mL + 15.0 m. + 10.0 n)

I's Freon-113, b.p. 48°C  used for
standard and sanple preparation?

I's a mnimumof a four-point
calibration curve éa bl ank plus three
standards) prepared for calibration?

Do working ranges and cel | pathlengths
conply with method requirenents?

Is a calibration plot prepared for
absorbance versus ng petrol eum
hydrocarbons in 100 nmL sol ution?

Are standards scanned from 3200 cm*® to
2700 cm?! with solvent in the reference
and results recorded on absorbance
paper ?

Are absorbance of standards measured
by constructing a base |line over the
scan range and neasuring absorbance of
the peak maxi mum at 2930 cm?! and
subtracting absorbance at that point?

Are continuin% cali bration checks done
on a regular basis for each batch of
sanpl es?
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n.

s a permanent |ogbook kept for each
instrument that summarizes instrunent
problems and servicing records?

Sanpl e Preparation

a.

For aqueous sanples, are the sanple
bottles marked at the water neniscus
for later determnation of sanple
vol une?

|s the entire agueous sanpl e consuned
for analysis and no analysis perforned
on aliquots of sanples?

I's the pH value of aqueous sanples
checked and adjusted to < 2 prior to
extraction?

Are sanple bottle, tip of separator
funnel, filter paper, and funnel rinsed
with solvent and the rinsate conbined
wth extract?

I's the aqueous sanple sequentially
extracted with three 30 nmL portion of
fresh Freon-113?

I's sodium sul fate, anhydrous crystal,
used when enul sion occurs?

s the percent solid of solid sanples
determ ned by drying overnight at 105°C
in a vented drying oven?

Are sludge sanples acidified to a pH of
two and dried w th magnesi um sul fate
monohydr at e?

Are sediment/soil sanples decanted and
dried with anhydrous sodium sulfate?
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j. For solid sanples, is Soxhlet_nethod
(Method 9071, steps 7.1 thru 7.11),
i nstead of sonication nethod, used for
sanpl e extraction?

k. I's Soxhl et extraction conducted at a
rate of 20 cycles per hour for four
hour s?

|. I's the water bath kept at 70°C?

m |s extract filtered with grease-free
cotton or glass wool that is cleaned
with solvent?

n. Is 3-g silica gel used to renove polar
fatty matter by stirring the solution
with a Teflon coated magnetic stirrer
for a mnimmof five mnutes?

0. Is the absorptive capacity of silica
gel checked by repeating the silica gel
treatment procedure?

Sanpl e Anal ysis:

a. Are sanples scanned from 3200 cm?! to
2700 cm?! with solvent in the reference
beam and results recorded on absorbance
paper ?

b. Is a straight baseline constructed over
the scan range and subtracted from the
peak maxinum at 2930 cm1t?

c. If the absorbance exceeds 0.8, is a
shorter pathlength cell or a diluted
extract used?

d. Does the |ab strictby adhere to the
met hod w thout any deviations?

| -262



EM 200-1-1

1 Jul 94
CHART 1-30
CLASSI CAL ANALYSIS: TRPH (418.1) Page 7 of 9
| TEM YES COMMENT

Quality Control

a.

Are all QC data maintained and
avai | able for easy reference and
I nspection?

Is a three-level data review conducted
within the lab prior to data rel ease?

Is a lab specific ML enpirically
establ i shed and updated on a
sem annual |y basis?

Does the |ab specific MDL nmeet or
exceed the nethod specified MDL?

I's a method blank run at a mninumrate
of 5% or one per batch, whichever is
more frequent?

|s calibration curve verified within
+10% of an independent, m d-range check

standard for each batch?

Are duplicate anal yses performed at a
mnimmrate of 5% or one per batch
whi chever is nmore frequent?

I's one pair of matrix spike and nmatrix
spi ke duplicate sanples run at a
mnimum rate of 5% or one per batch

whi chever is nmore frequent?

Are control charts for internal QC data
plotted and avail able to bench
chem sts?

Are control limts for internal quality
control enpirically established and
updated on a regular basis?
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a.

Data Package:

Does the length of storage time for all
sanple related information, including
chai n-of - cust ody, instrunent
calibration, sanple preparation and
anal ysis, etc., conply with regul atory
requi renents, organizational policy, or
proj ect requirenents, whichever is nore
stringent? (It is recomended that
docunentation be stored for a m ni mum
of three years from subm ssion of the
project final report.)

Does the data package contain al
met hod required QC data and nmeet the
USACE contract requirenments?

Are all raw data si?ned and dat ed by
t he persons who perforned the sanple
anal ysis and data review?

a.

b.

C.

Waste Disposal:

Does the |ab use a contractor to
di spose of residual and ﬁrepared
sanpl es, and sanples with analysis
cancel | ed?

Are | ab wastes di sposed of properly

such that no secondary pollution is
roduced by sanpl e anal ysis and the
ACE wi || not be liable for any

pol lution problems in the future?

Does the lab recycle Freon-113?

a.

Overall Eval uation:

Does the |ab have sound technical
capability for TRPH anal ysis?
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b. Does the | ab have appropriate capacity
to handle the contract |oad?
Aver age nunber of sanples analyzed and
reported per nonth:

c. Could the Iab handl e quick turnaround
sanpl es?

d. Overall, is the lab acceptable for
TRPH anal ysis?

Addi tional observations, coments, or problens:
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Ceneral :
a. Are witten SOPs avail abl e and adequate

for cyanide sanple preparation and
anal ysi s?

Do these SOPs accurately reflect
procedures in use?

Are manufacturer’s operating manual s
readily available to bench chem sts?

Are prenunbered, bound notebooks used
for data entry?

Are all records witten in indelible
i nk?

Are all errors corrected by drawing a
single line through the error with
corrections witten adjacent to the
error, so that it remains |egible, and
initialed and dated by the responsible
i ndi vi dual ?

Are notebooks reviewed, initialed, and
dated by supervisors on a regul ar
basi s?

a.

Technical Staff:

Do bench chenists appear know edgeabl e
and experienced in cyanide anal ysis?

Are backup bench chem sts avail abl e?
Are bench chem sts’ performance audited

and approved prior to work w thout
cl ose supervision by a senior chemst?
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Apparatus and Facilities:

a.
b.

€.

| s working space adequate and cl ean?

Are enough sets of reflux distillation
appar atuses available for sinultaneous
distillation for all batch sanples?

I's a hood available for sanple
preparation?

Are spectrophotoneters suit
measurenments at 578 nmw th
cell or larger?

0]

abl e for
a l.0-cm

Are backup apparatus avail abl e?

Reagent s:

a.

Is ASTM Type Il water (ASTM D1193)
moni tored and used for analysis?

Do reagent grade chem cal s used conform
to the specifications of the Commttee
on Analytical Reagents of the Anerican
Chem cal Society, where such
specifications are avail able?

I's KCN used for standard preparation
in good physical condition?

| s chloram ne-T solution prepared fresh
da|Ly and refrigerated until ready to
use”

s pyridine-barbituric acid reagent
stored in a cool, dark place an

di scarded after six nmonths (one nonth
If stored at room tenperature in the
light) or upon formation of a
precipitate?
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Are all reagents and standards | abel ed,
dated, initialed, and documented such
that conposition and expiration date
can be verified?

a.

Sanpl e Handling and Storage:

Are the pH val ues of aqueous sanples
checked and adjusted to > 12 in a hood
during log-in?

| f aqueous sanples are not run

i mredi ately, are oxidizing agents, such
as chlorine, in the sanples checked
with acidified Kl-starch paper and
preserved with ascorbic acid during
sanple log-in?

Are sanples stored at 4°C and prepared
within 14 days?

a.

Instrunment Calibration and Mi ntenance

I's there a calibration protocol
avai l able to the bench chem sts?

Are calibration results kept in
per manent | ogbooks?

Are photonetric accuracy and
repeatability checked and docunented
with N ST-traceable standards?

Are calibration standards traceabl e
to NIST or other reliable standards?

I's a mnimumof one 7-point calibration
curve (a blank plus six standards)
prepared for calibration?
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f. Is method blank, consisting of sodium
hydroxi de dilution solution (1.25 N)
and all reagents, used to adjust the
phot oneter zero?

g. Is a calibration curve ranging from 20
to 400 pg/L prepared?

h. Are the cyani de standards prepared
fresh daily and kept in glass-stoppered
bottl es?

i. Are all calibration standards prepared
wi th sodi um hydroxide dilution solution
for all dilution?

j. Is a calibration curve prepared
covering the range of the nmethod by
pl otting absorbance of standards
agai nst cyani de concentrations (0-1.0

mg/ L?)

k. For sanples w thout sulfide, is a
m ni mrum of two standards (a hi gh and
low) distilled and conmpared with
simlar values on the curve to test the
distillation technique?

|. Do the distilled standards agree within
+10% of the undistilled standards?

m For samples with sulfide, are all
standards distilled in the same manner
as the sanpl es?

n. Are continuin% cal i bration checks done
on a regul ar basis?

0. Is a permanent |ogbook kept for each
instrument that summarizes instrunent
probl ems and servicing records?
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p.

Has any instrument been nodified in any
way ?

a.

Sanmpl e Preparation

|s pretreatnent for cyanides anenable
to chlorination perfornmed in a hood

to avoid the very toxic gas cyanogen
chl oride and under anber |ight to avoid
false positive fromK,[ Fe( o)
deconposed by UV light?

During the chlorination procedure, is
the pH maintained between 11 and 12,
and residual chlorine checked and

mai ntai ned for one hour while the
sanples are agitated by magnetic
stirring bars”

After chlorination, is excess reducing
agent, ascorbic acid or sodium
arsenite, added to renove chlorine?

Are all sanples distilled before
cyani de determ nation?

Is a 500 nmL aliquot (or snall aliquot
diluted to 500 nmL if necessary)
containing not nore than 100 ng/L of
cyani de taken for distillation”

I's sodi um hydroxide used as the
absorbing solution?

Is a fritted glass disc used to
di sperse HCN 1n absorbing solution?

| s the vacuum adj usted so that about
two air bubbles per second enter the
boiling flask?
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i. I's lead acetate paper used to check the
sanple for the presence of sulfide?

j. If the test is positive, is bisnuth
nitrate solution used to renove
sul fide?

k. If sanples are known or suspected to
contain nitrate/nitrite, is adequate
amount of sulfamc acid solution added,
after the air rate is set, to renove
nitrate/nitrite?

|. Are sulfuric acid and nagnesium
chl ori de added, w th washing, through
the air inlet tube?

m |s the sanple heated to boiling and
then refluxed for one hour?

n. After the reflux period is conpleted,
is heat turned off and the airflow
continued for at l|east 15 m nutes?

0. Are the contents of the gas absorber
drained into a 250 nL volumetric flask?

p. Are the gas absorber and the tube
connecting the reflux condenser with
t he gas absorber rinsed with distilled
wat er and conbined with the drained
liquid in the volunetric flask and the
contents diluted to 250 m.?

g. If inconplete recovery is suspected,
is a fresh charge of sodium hydroxide
placed in the gas washer and the sanple
refluxed for one nore hour?
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r.

If sanples contain appreciable anmount
of solid, oil, or grease to interfere
wi t h honpbgeni zation and agitation of
the sanple mxture in the distillation
flask, 1s Method 9013 used to extract
cyani de?

I's Method 9013 used for the extraction
of soluble cyanides fromoil, solid,
and mul ti phase sanpl es?

a.

Sanpl e Anal ysi s:

I's the anount of sodium hydroxide in
t he standards and the sanpl es anal yzed
the same?

|'s the chlorine demand of any conpounds
in the distillate tested with Kl-starch
paper ?

Do standards bracket the concentration
of the sanples?

[f dilutionis required, is distillate
diluted with nmethod blank sol ution?

If pyridine-bartituric acid is used,
are the reagents mxed and the color
allowed to develop for 8 mnutes before
readi ng being taken within 15 m nutes?

Qual

a.

ity Control

Are all QC data maintained and
avail able for easy reference and
i nspection?

Is a three-level data review carried
out within the lab prior to data
rel ease?
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c. Is alab specific MOL enpirically
establ i shed and updated on a
sem annual |y basis?

d. Does the lab specific ML neet or
exceed the method specified ML?

e. Is a method blank run at a mininumrate
of 5% or one ger bat ch, whichever is
more frequent”

f. Is calibration curve verified within
+15% of an independent, md-range check

standard for each batch?

g. Is a matrix spike sanple at a leve
of 40 Fg/L anal yzed per batch to check
the eftficiency of distillation?

h. Are duplicate analyses perforned at a
mnimmrate of 5% or one per batch
whi chever is nmore frequent?

i. Is one pair of matrix spike and matrix
spi ke duplicate sanples run at a
mnimum rate of 5% or one per batch
whi chever is nmore frequent?

j. |s method of standard additions used
for the analysis of all sanples that
suffer from matrix interferences?

k. Are control charts for internal QC data
plotted and available to bench
chem sts?

|. Are control |imts for internal quality
control enpirically established and
updated on a regular basis?
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a.

Dat a Package:

Does the length of storage time for all
sanpl e related information, including
chal n-of - cust ody, instrument

cal i bration, sanple preparation and
anal ysis, etc., conply with regulatory
requi rements, organizational policy, or
proj ect requirenents, whichever is nore
stringent? (It is recommended t hat
docunentation be stored for a m ninum
of three years from subnm ssion of the
project final report.)

Does the data package contain al
met hod required QC data and nmeet the
USACE contract requirenments?

Are all raw data si?ned and dat ed by
t he persons who perfornmed the sanple
anal ysis and data review?

a.

Waste Disposal:

Does the lab use a contractor to
di spose of residual and ﬁrepared
sanpl es, and sanples with analysis
cancel | ed?

Are | ab wastes disposed of properly
such that no secondary pollution is
produced by sanple analysis and the
USACE wi |l not Dbe liable for any
pol lution problems in the future?

a.

Overall Eval uati on:

Does the |ab have sound technical
capability for cyanide analysis?
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b. Does the | ab have appropriate capacity
to handle the contract |oad?

Aver age nunber of sanples analyzed and
reported per nonth:

c. Could the Iab handl e quick turnaround
sanpl es?

d. Overall, is the lab acceptable for
cyani de anal ysis?

Addi tional observations, comrents, or problens:
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Are sanples preserved on collection by
adjusting the pHto two or less wth
sul furic acid or hydrochloric acid and
cooling to 4°C?

Are sanples analyzed within 28 days of
col l ection?

Based on the prelimnary treatnent of the
sanples prior to analysis, is a notation
made defining the type of carbon to

anal ysi s?

|'s carbon dioxide-free double distilled
water used on the preparation of standards
and dilution of sanples?

Is the use of ion exchanged water avoi ded?

I's the potassium hydrogen phthal ate stock
solution prepared using primary standard
grade reagent?

s the hypodernmic needl e size selected so
as to obtain the nobst reproducible results?

Are injections repeated until three
consecutive peaks are obtained that are
reproducible to within 3%

Does the series of standards run enconpass
t he expected concentration range of the
sanples to be run?

Is a dilution water blank run?

Quality Control Requirenents:

a. aboratory bl ank anal yzed daily

ls a |
or with each sanple run?
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b. I's a reference standard anal yzed w th

every tenth sanple?

c. Is a spiked sanple analyzed with every

20th sanpl e?

d. Are duplicate analyses perfornmed on a

m ni nrum of 10% of all

positive sanples?

Addi ti onal observations,

conmments, or problens:
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a.

Pensky-Martins Cl osed Method (1010):

I's the Pensky-Martins closed-cup nethod
used to determne the flash point of
liquids that tend to form surface filns
under test conditions or contain
non-filterable suspended solids?

Are two standard thernoneters
avai | abl e?

I's a baronmeter capable of neasuring
anbi ent pressure available (baroneters
precorrected to give sea-level reading
are not acceptable)?

Are results docunented with the
follow ng information?

(1) Qoserved flash point?
(2) Anbient baronmetric pressure?
(3) Corrected flash point?

I's a duplicate sanple included with
every tenth sanple?

Is a p-xylene reference standard
determned in duplicate with every
sanpl e batch?

I's the average of the duplicate _
p-xyl ene reference standard flash point
determnation 27 £ 0.8°C (81 £ 1.5°F)?
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Setaflash O osed-Cup Method (1020):

a.

|s the Setaflash cl osed-cup nethod used
to determne the flash point of |iquids
t hat have flash points between 0° and
1 C (32° and 230°F) and viscosities
| oner than 150 stokes at 25°C (77°F)?

Are ASTM grade thernonmeters avail abl e?
I's heat transfer paste available?

s a baroneter capable of measuring
anbi ent pressure available (baroneters
precorrected to Plve sea-| evel reading
are not acceptable)?

Are results docunented with the
follow ng information?

(1) Qbserved flash point?
(2) Anbient baronetric pressure?
(3) Corrected flash point?

Is a duplicate sanple included with
every tenth sanple?

Is a p-xylene reference standard
determned in duplicate with every
sanpl e batch?

s the average of the duplicate _
p- xyl ene reference standard flash point
determnation 27 = 0.8°C (81 = 1.5°F)?
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Addi tional observations, comments, or problens:
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Are the steel coupons of SAE Type 1020
steel ?

Are the steel coupons suspended and
supported with a non-conducting materia
such as glass, fluorocarbon, or coated
met al ?

Are the areas of coupons known to I %

Is a blank run with each test sanple?

Are duplicates run with every tenth sanple?

I's cleaning done by either nechani cal
chemcal, or electrolytic neans?

Addi tional observations, coments, or problens:
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I's reactivity determned by the witten
criteria and an inpact apparatus based on
an 8-1b weight?

Total Reactive Cyanide:

a. |s the approved test nethod (Method
9010A) in place?

b. Are the sanples collected with m ni num
aeration and headspace, kept in a cool
dark place, and analyzed as soon as

possi bl e?

c. Equipnment: Are the follow ng pieces of
equi pnent avail abl e?

(1) Three neck round bottom flask of
500-nL capacity?

(2) Separator funnel with pressure
equal i zing tube and 24/80 ground
glass joint and Teflon sleeve?

(3) Water punped or oil punped nitrogen
gas?

(4) Rotoneter?
d. Method Verification:
(1) Has the system been checked with
a reference solution yielding a
recovery greater than 50%

(2) Has this been docunented?

Total Reactive Sulfides:

a. |Is the approved test nethod (Method
9030) in place?
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b. Are the sanples collected with m ninum
aeration and headspace, kept in a cool

dark pl ace, and anal yzed as soon as
possi bl e?

c. Equi pment:

(1) Is the apparatus required for
Met hod 9030 avail abl e?

(2) Has the absorber been replaced with
an “Industrial Hygiene” type
detection tube for sulfide (100 to
2,000 ppm?

d. Method Verification:

(1) Has the system been checked with a
reference solution yielding a
recovery greater than 50%

(2) Has this been docunented?

Addi tional observations, coments, or problens:
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Are approved nethods in place for analysis
of toxicity characteristic |eaching
procedure (TCLP) extracts for volatiles,
BNAs , RCRA netal s, pesticides, and

her bi ci des?

Are zero-headspace extraction (ZHE) vessels
avai | abl e?

Is the piston within the ZHE able to nove
with approxinmately 15 Psi or |ess?

Are enough sets of ZHE and bottle
extractors available for sinultaneous
extraction of all sanples in one batch?

Are borosilicate glass bottles used for
TCLP extraction bottles?

I's borosilicate glass filter containing no
bi nder materials used for TCLP extraction?

Are enough aliquots of sanples collected
for prelimnary evaluation of which
extraction flurd to be used, actual
extraction of nonvolatiles, ZHE of
volatiles, and QC neasures?

|s a separation procedure used for the
solid and liquid phase?

For liquid wastes containing |less than 0.5%
dry solid naterials, are the liquid wastes,
after filtration through a 0.6 to 0.8-pum
glass fiber filter defined as the TCLP
extract ?

I's an agitation apparatus capable of
rotating the extraction vessels in an end-
over-end fashion at 30 + 2 rpm avail abl e?
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CHART |-36
WASTE CHARACTERI STICS: TOXICITY (1311) Page 2 of 5
| TEM YES COVVENT

s vacuum filtration used for wastes with
| ow solid content (<10% and for highly
granular, liquid-containing wastes?
(Positive pressure filtration should be
used for all other types of wastes.)

Are filters for determnation of nmobility
of metals acid washed prior to use with 1 N
nitric acid followed by consecutive rinses
with deionized distilled water? (A m ni num
of 1 L per rinse is recommended.)

Are preservatives not added to sanples
before TCLP extraction?

Are TCLP extracts analyzed as soon as
possi ble follow ng extraction?

Are TCLP extracts for netal analysis
acidified with nitric acid to pH<2, unless
precipitation occurs?

Are TCLP extracts for organic analyses
preserved at 4°C w thout headspace to
prevent | o0ss?

Are solid sanples passed through a 9.5 mm
standard sieve?

If not, are solid sanples crushed, cut, or
ground to nmeet the size criteria?

Is the method specified procedure followed
to determ ne the appropriate extraction
fluid for nonvolatile TCLP target analytes?

I's extraction fluid Nunmber 1 always used
for TCLP volatiles?

I's a mninum of 100 g sanples extracted for
nonvol atil e?
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CHART [ -36
WASTE CHARACTERISTICS: TOXICITY (1311)

Page 3 of 5

| TEM

YES

COMVENT

I's a maxi mum of 25 g sanples used for a 500
nL ZHE vessel ?

Is the pH neter used accurate t, +0O 05
units at 25°C?

I's the balance used accurate to within
+0 0 ? (Al weight nmeasurenents are to
be vv|th|n 01 g.)

I's TCLP extraction procedure carried out
for 18 £ 2 hours at 22 = 3°C?

Are TCLP extractor bottles for nonvolatiles
periodically opened to relieve excess
pressure?

Is TCLP extract filtered and combined with
any liquid fromthe original separation, if
compatible (i.e., no nultiple phases form?

If the initial liquid phase is not or may
not be conFatlbIe with the filtered liquid,
are these Iiquids analyzed separately and
results combined mathematically?

Is TCLP toxicity determ ned by conparison
with the levels identified in the
appropriate regulations?

Is a method blank run with each batch of
extractions?

Is a matrix spike performed for each waste
type?

Are matrix spikes added after filtration of
the TCLP extract and before preservation?
(Matrix pikes should not be added prior to
TCLP extraction of sanples.)
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WASTE CHARACTERI STICS: TOXICI TY (1311) Page 4 of 5
| TEM YES COMMENT

Are matrix spikes at the a concentration
equi val ent to the corresponding regul atory
| evel but not less than five tines the ML?

When t he recoverY of matrix spike is bel ow
the expected analytical method perfornance,
Is the use of internal calibration nethods,
modi fication of the analytical methods, or
use of alternative analytical methods

enpl oyed to accurately neasure the
concentration of the TCLP extract?

s the nethod of standard additions
enpl oyed as the internal calibration
quantitation nmethods for each netallic
contam nant if:

(1) Matrix spike recovery fromthe TCLP
extract is less than 50% and the
concentration does not exceed the
regul atory level, and

(2) The contam nant concentration in the
TCLP extract is within 20% of the
appropriate regulatory |evel?

|s the method of standard additions used
for analysis of all EP extracts, on all
anal yses submtted as part of a delisting
petition, and whenever a new sanple matrix
IS being anal yzed?

Are four identical aliquots of TCLP
solution used for the nethod of standard
addi ti ons?

I's the holding time from TCLP extraction to
preparative extraction for semvolatiles
| ess than or equal to seven days?
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CHART | -36
WASTE CHARACTERI STICS: TOXICITY (1311) Page 5 of 5

| TEM

Addi tional observations, conmments, or problens:
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SHORT CHECKLI STS FOR ON-SI TE LABORATORY | NSPECTI ONS

CHARTS J-1 through J-10 contains a short version of

| aboratory inspection checklists. The short checklists are
devel oped to reduce the anount of paper work to be brought to an
on-site laboratory inspection. Only the major areas to be
exam ned are listed in the short checklists. They serve as a
rem nder for an experienced inspector to check the adequacy of

| aboratory facility, equipnent, operation, and QA QC policy and
Practlce during an on-site inspection. Depending on a

aboratory's perfornmance and an inspector's preference, the

i nspector nmay choose the |ong checklists (Appendix 1), the short
checklists, or a hybrid of both to performan on-site |aboratory
i nspection.
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Short Laboratory Inspection Checklists

Lab Organization, Personnel, and Management

1. Organization
a. Organization chart
b. Managenment structure
C. Paincipal of ficers

2
3
4
5

d.

2. Personnel

Lab Director - ten years

Lab Nhnager - seven years

Organi ¢ Lab Manager - five years

| norgani ¢ Lab Manager - five years
QA Oficer - five years

Reporting rel ationships

a. Resunes
b. Job descriptions
c. Training program

d M

1
2
3

ONOOITP~WN -

ni

Inrtial training and evaluation
Continuing training and auditing
Docunent ati on

mum Experience w thout supervision

GC supervisor - three years

GC anal ysis - one year

Pesticide residue analysis - tw years
GC/ M5 supervisor - three years

GC/ M5 anal ysis - one year

GO/ MS spectral interpretation - two years
HPLC anal ysis (expl osives) - one year
Organic sanple preparation - one year

AA/I CP supervisor - three years

AA/'l CP anal ysis - one year

Metal sanple preparation - six nonths

Wet chem stry supervisor - three years
UV/ VIS anal ysis (cyanide) - one year

| R analysis (TRPH) - one year

| C anal ysis (commpn ani ons) - one year

Cl assical analysis - one year

Radi ochem stry supervisor - five years

Radi onucl i des anal yst - two years
G oss al pha/beta analysis - six nonths
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CHART J-2 Lab Facility, Equipment, and |Instrunentation

1. Facility

a
b
C.
d.
e
f
g9

Security

Sanpl e storage
Chem cal storage
Bench space
Nunber of hoods
Ventil ation
Document archives

2. Equi prent

a.
b.

C.

=

w ST

Reagent water system (Free from interferents at ML;
resistivity 316M W.

Conductivity meters (Daily or before-use calibration
check; cell constant determ ned annually.

pH neters (Scaled to £0.1 pH unit; standardized daily at
two pH units that bracket the expected pH range and are
no nore than three to four pH units apart; tenperature
conpensat ed. )

Anal ytical balance (Capable of weighing to 0.1 ng; daily
or before-use check with a mnimm of one Class S
wei ght in the range to be used and nonthly with a
series of Class S weights; £0.1%

Cass S weights (50 ng to 4 kg; calibrated within five
years and traceable to N ST.

Drying %vens (Tenperature checked before and after each
usage.

Miffle furnace (Tenperature verified annually.)

Hot pl ates (Capable of tenperature control within £5°C)

Water bath (Capable of tenperature control within +5°C)

Refrigerators (Tenperature checked tw ce daily.)

Thernmoneters (Mercury type: scaled to £1°C, checked
annual | y agai nst NI ST traceable thernoneter at two
separate tenperatures; Dial-type: calibrated quarterly
agai nst NI ST traceable thernoneter.)

Aut opi petors (Daily or before-use check of delivery
volune gravimetrically.)

Vol urmetric glassware (Cass A se?regated from ot hers.)

d assware cleaning station (Metals, ammonia, phosphorus,
volatiles, and semvolatiles.) _ _

Soni cator (Titanium horn; 475 watts with pulsing
capability.)

TCLP (ZHE

LIMS (Audit trail and security.)

Saf ety equi pment

Wast e di sposal

J-4



EM 200-1-1

1 Jul 94
CHART J-2 Lab Facility, Equipment, and instrumentation
(conti nued)
3. Instr nentation
a. Metal s (7000s) _
1 GFAA with Zeeman correction (As, Pb, Sb, Se, Tl)
2) CVAA (Hg)
3) FLAA
b. ICP. Metals (6010A)

ELCD (8010A, 8140)

GC;

% ECD (8080, 8150A)

3) FID é 015A, 8040A 8100)
4

PID (8020)
d. NB
1 8240A, 8260
2 8250, 8270A
e. HPLC
1) PAH (8310)
2 Exp|05|ves (draft 8330)

f. IC  Common Anions (300s)

g. IR TRPH (418.1)

h. W/ WS Cyanide (9010A, 9012)
i. Autoanal yzers

4. Backup Instrunentation and Preventive Maintenance

J-5



EM 200-1-1
1 Jul 94

CHART J-3 Sanple Receipt, Storage, and Preservation

1. SOPs

2. Sanple Recei pt

Cool er recei pt checkli st

Ventilation hood

Ext ernal chai n-of - cust ody

I nternal chai n-of - cust ody

Unanbi guous sanpl e nunber

Docunentation of problenms and resolutions

Coordination wth the primary contractor and the USACE

anpl e Storage

Tenperature controlled (4x2°C, thernoneter in liquid.)
Security (Locked storage.)

Segregation for volatiles and standards

anpl e Preservation

Col d storage

pH preservations (Check and adjust.)

(1) pH<2: Amonia, COD, hardness, Kjedahl and organic
ni trogen, metals, nitrate-nitrite, oil & grease,
organi c carbon, total phosphorus, TOX, radiol ogical
tests, gross alpha and beta, and total radium

2) pH< 4: Phenolics.
3) pH> 9: Sulfide.
(4) pH =312 Cyanide.

w
TP OTpY Q Cee0TD

5. Scheduling and Tracking (Sanple holding tinmes and client
requested suspense dates.)
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CHART J-4 Sanple Preparation

1. SOPs

2. Chem cals and Reagents:

a. Reagent-grade chemcals shall nmeet the current Commttee
on Anal ytical Reagents of the ACS specifications or
better and with mnimm purity >90%

b. Al chem cals and reagents shall be |abelled and signed
with the date of recelpt or preparation.

c. Al reference materials and nmeasurenents shall be
traceable to N ST.

d. Al acids shall be reagent grade or better, except

I gh-purity grade or equivalent for |ICP work.
Al'l solvent shall be chromatographic grade or better
EII reagent docunentation shall indicate:

; Sol vent
Concentration
Dat e
; Preparer’s nane

3. Definition of Batch: Sanples of £20 with simlar matrix

prepared and anal yzed with sane techni que and reagents at
same time or time sequence. Each batch should have a
conplete set of nethod required |aboratory QC sanples.

— oD

OO

Expiration date

4, Matrix Types:

a. Surface water bh. G oundwat er c. Wastewater
d.  Soil e.  Sedi nent f.  Sludge
g. I nci neration ash h. TCLP extract i. Leachate
;. Ol k. Product m \Waste
n. Oher (Plant, biological, etc.)
5 Field QC Sanples (Blind to analysts.)
a. Trip blanks
h. Rinsate blanks
c. Field duplicates
6.

Laboratory QC Sanples (5% per batch.)

a. Method bl anks

b. Matrix duplicates

c. Matrix spikes

d. Matrix spike duplicates

e. Lab control sanples

f. Any other nmethod specific QC sanples
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CHART J-5 Sanple Anal ysis

1. SOPs

2, Met hod Val i dation
a. New met hod or i nstrunent
1) Accuracy
2) Precision
3) Detection limts
4) Linear calibration ranges
b. Modified nethod or instrunent
1) Accuracy
2) Precision
3) Detection limts
4) Linear calibration ranges

3. Instrunment Calibration

4,  General QN QC

a. System performance audit

b. Analyst’s performance audit
c. Blind QA sanples

d. Docunmentation

5. Method Specific Laboratory QC Sanpl es

Met hod bl anks

Matrix duplicates

Matri x spi kes

Matri x spi ke duplicates

Laboratory control sanples (LCS)

QG her nethod specific QC sanples (ICS, CCS, etc.)

—~D O o

6. Method References:  (Promulgated.)
a. USEPA SW 846, Revision 0, September 1986:
7000s, 7040/7041, 8020, 8080, 9060.
USEPA SW 846, Revision 1, July 1992:
6010A, 8010A, 8150A, 8240A, 8270A, 9010A.
USET@-?OO/44-79-020, March 1983:

o

(ep]
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CHART J-5.1 Hal ogenated Volatile O ganic Conpounds by GC (8010A)

Number of Analytes: 34

Preservation/Storage Conditions: NaS_0,if chlorine present (aqueous); stored at 4°C.

Holding Time: 14 days.

Amount for Extraction: 5 mL (aqueous) and 5 grams (solid) by 5030A.

Method of Validation:
(1) Extract and analyze four replicates of QC check standard. Compare results with Table 3.
(2) MDL (Table 1) shall be empirically established and verified semiannually for each matrix.
(3) Linear calibration range shall be established and verified semiannually.

6. Standards:

(1) Standard Solution Expiration: Stock standards (except gases): six months; stock gas standards:
two months; calibration standards: 24 hours if no headspace

(2) Internal Standards: Optional; no internal standards specified.

(3) Surrogate Standards: Add surrogates (bromochloromethane, 2-bromo-l-chloropropane, and
1,4-dichlorobutane) to encompass range of temperature program. Results within lab established
control limits.

(4) QC Check Standards: 1fMS/MSD results fall outside control limits, a QC check standard must be
analyzed and fall within those ranges designated in Table 3.

7. Calibration:
(1) Initial Calibration: Minimum of five levels with the lowest near but above MDL; linear

U‘Ibwl\):—‘

correlation coefficient 3 0.995. If %RSD<20, linearity is assumed and average RF may be used.
(2) Continuing Calibration: Mid-level calibration standard run every ten samples and at the end of
the analytical run. If not within +15% of predicted response, recalibrate.

8. Analysis: An example of run log is listed below.
(1) Initial Batch: (£20 samples of similar matrix.)
- CCV (£ +15%)
- MB (<MDL, <5% of regulatory limits, or <5% of measured sample concentration.)
- LCS (Table 3 or manufacturer/lab established limits.)
- Samples (£10)
- CCV (£ +15%)
- Samples (£7)
- MD (Compare results with lab established limits.)
- MS (Compare results with lab established limits.)
- MSD (Compare results with lab established limits.)
(2) Middle Batch: (£20 samples of similar matrix.)
- CCV (£ +15%)
- MB (<MDL, <5% of regulatory limits, or <5% of measured sample concentration.)
- LCS (Table 3 or manufacturer/lab established limits.)
- Samples (£10)
- CCV (E+ 15%)
- Samples (£7)
- MD (Compare results with lab established limits.)
- MS (Compare results with lab established limits.)
- MSD (Compare results with lab established limits.)
(3) Final Batch: (£20 samples of similar matrix.)
- BFB
CCV (£ +15%)
- MB (<MDL, <5% of regulatory limits, or <5% of measured sample concentration.)
LCS (Table 3 or manufacturer/lab established limits.)
- Samples (£10)
- CCV (E+ 15%)
- Samples (E7)
- MD (Compare results with lab established limits.)
- MS (Compare results with lab established limits.)
MSD (Compare results with lab established limits.)
- CCV (E+ 15%)
9. Other Criteria:
(1) When doubt exists in compound identification, second column or GC/MS confirmation should be used.
(2) Establish retention time windows at +3swith three injections throughout 72 hours.
(3) Establish %R for surrogates, LCS, BS, and MS, and RPD for BD, MD, and MSD.
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CHART J-5.2 Aromatic Volatile Organic Conpounds by GC (8020)

1. Number of Analytes: 8

2. Preservation/Storage Conditions: pH<2 with HCI, H,S0,, or NaHSO, (aqueous). NasS,,if chlorine
present (aqueous); stored at 4°C.

. Holding Time: 14 days.

. Amount for Extraction: 5 mL (aqueous) and 5 grams (solid) by 5030A.

. Method of Validation:
(1) Extract and analyze four replicates of QC check standard. Compare results with Table 3.
(2) MDL (Table 1) shall be empirically established and verified semiannually for each matrix.
(3) Linear calibration range shall be established and verified semiannually.

6. Standards:

(1) Standard Solution Expiration: Stock standards: six months; calibration standards: 24 hours if no
headspace

(2) Internal Standards: Optional. If used, a,a,a-trifluorotoluene is recommended.

(3) Surrogate Standards: Add surrogates (bromochlorobenzene, bromofluorobenzene, fluorobenzene,
difluorobenzene, and a,a,a-trifluorotoluene are recommended) to encompass range of temperature
program.  Results within lab established control limits.

(4) QC Check Standards: If MS/MSD results fall outside control limits, a QC check standard must be
analyzed and fall within those ranges designated in Table 3.

7. Calibration:
(1) Initial Calibration: Minimum of five levels with the lowest near but above MDL; linear

g s~ W

correlation coefficient 30.995. IT %RSD<20, linearity is assumed and average RF may be used.
(2) Continuing Calibration: Mid-level calibration standard run every ten samples and at the end of
the analytical run. If not within +15% of predicted response, recalibrate.

8. Analysis: An example of run log is listed below.
(1) Initial Batch: (£20 samples of similar matrix.)
- CCV (Ex15%)
- MB (<MDL, <5% of regulatory limits, or <5% of measured sample concentration.)
- LCS (Table 3 or manufacturer/lab established limits.)
- Samples (£10)
- CCV (E+15%)
- Samples (£7)
- MD (Compare results with lab established limits.)
- MS (Compare results with lab established limits.)
- MSD (Compare results with lab established limits.)
(2) Middle Batch: (£20 samples of similar matrix.)
- CCV (E+15%)
- MB (<MDL, <5% of regulatory limits, or <5% of measured sample concentration.)
- LCS (Table 3 or manufacturer/lab established limits.)
- Samples (£10)
- CCV (E+15%)
- Samples (£7)
- MD (Compare results with lab established limits.)
- MS (Compare results with lab established limits.)
- MSD (Compare results with lab established limits.)
(3) Final Batch: (£20 samples of similar matrix.)
- CCV (E+15%)
- MB (<MDL, <5% of regulatory limits, or <5% of measured sample concentration.)
- LCS (Table 3 or manufacturer/lab established limits.)
- Samples (£10)
- CCV (E+15%)
- Samples (£7)
- MD (Compare results with lab established limits.)
- MS (Compare results with lab established limits.)
- MSD (Compare results with lab established limits.)
- CCV (E+15%)
9. Other Criteria:
(1) When doubt exists in compound identification, second column or GC/MS confirmation should be used.
(2) Establish retention time windows at 3s with three injections throughout 72 hours.
(3) Establish %R for surrogates, LCS, BS, and MS, and RPD for BD, MD, and MSD.
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CHART J-5.3 Oganochlorine Pesticides and PCBS by GC (8080)

W N

9.

Number of Analytes: 26
Preservation/Storage Conditions: NaS_0,if chlorine present (aqueous); stored at 4°C.
Holding Time: Extraction: seven days (aqueous) and 14 days (solid). Analysis: 40 days after extraction.
Amount for Extraction: One liter (aqueous) by 3510A or 3520A. 30 grams (low level solid) or two grams
(medium level solid) by 3540A or 3550.
Method of Validation:

(1) Extract and analyze four replicates of QC check standard. Compare results with Table 3.

(2) MDL (Table 1) shall be empirically established and verified semiannually for each matrix.

(3) Linear calibration range shall be established and verified semiannually.

. Standards:

(1) Standard Solution Expiration: Stock standards: one year; calibration standards: six months.

(2) Internal Standards: Optional; no internal standards specified.

(3) Surrogate Standards: Two surrogates, decachlorobiphenyl (DCBP) and 2,4,5,6-tetrachloro-m-xylene
(TCMX).  Results must fall within laboratory established limits.

(4) QC Check Standards: If MS/MSD results fall outside control limits, a QC check standard must be
analyzed and fall within those ranges designated in Table 3.

Calibration:
(1) Initial Calibration: Minimum of five levels with the lowest near but above MDL; linear

correlation coefficient 30.995. If %RSD<20, linearity is assumed and average RF may be used.
(2) Continuing Calibration: Mid-level calibration standard run every ten samples and at the end of
the analytical run. If not within +15% of predicted response, recalibrate.

Analysis: An example of run log is listed below.
(1) Initial Batch: (£20 samples of similar matrix.)
GC Column deactivation (GC not used for one day or more; primed at 20x mid-level standard.)
Instrument blank
DDT and Endrin degradation check standard (Breakdown <20%.)
CCV (£ £15%)
MB (<MDL, <5% of regulatory limits, or <5% of measured sample concentration.)
- LCS (Table 3 or manufacturer/lab established limits.)
- Samples (£10)
- CCV (Ex15%)
- Samples (E7)
- MD (Compare results with lab established limits.)
- MS (Compare results with Tables ONE-39, 40 of SW-846, Rev. O or lab established limits.)
- MSD (Compare results with Tables ONE-39, 40 of SW-846, Rev. O or lab established limits.)
@) Muddle Batch: (£20 samples of similar matrix.)
- CCV (E+15%)
- MB (<MDL, <5% of regulatory limits, or <5% of measured sample concentration.)
- LCS (Table 3 or manufacturer/lab established limits.)
- Samples (£10)
- CCV (E+15%)
- Samples (£7)
- MD (Compare results with lab established limits.)
- MS (Compare results with Tables ONE-39, 40 of SW-846, Rev. O or lab established limits.)
MSD (Compare results with Tables ONE-39, 40 of SW-846, Rev. O or lab established limits.)
(©)) Flnal Batch: (£20 samples of similar matrix.)
- CCV (E+15%)
- MB (<MDL, <5% of regulatory limits, or <5% of measured sample concentration.)
- LCS (Table 3 or manufacturer/lab established limits.)
- Samples (£10)
- CCV (E+15%)
- Samples (E7)
- MD (Compare results with lab established limits.)
- MS (Compare results with Tables ONE-39, 40 of SW-846, Rev. O or lab established limits.)
- MSD (Compare results with Tables ONE-39, 40 of SW-846, Rev. O or lab established limits.)
- CCV (E£15 %)
Other Criteria:
(1) Check for DDT and Endrin degradation. Breakdown must be <20% for packed column GC or <15% for
capillary GC.
(2) Second column confirmation is required for all hits. If compound concentration in the extract
>10 ng/mL, GC/MS confirmation could be used.
(3) Establish retention time windows at +3swith three injections throughout 72 hours.
(4) Establish %R for surrogates, LCS, BS, and MS, and RPD for BD, MD, and MSD.
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CHART J-5.4

1
2.
3.
4
5

9.

Number of Analytes: 10

Chl ori nated Herbicides by GC (8150A)

Preservation/Storage Conditions: NaS,0, if chlorine present (aqueous); stored at 4°C.
Holding Time: Extraction: seven days (aqueous) and 14 days (solid). Analysis: 40 days after extraction.
Amount for Extraction: One liter (aqueous) and 50 grams (solid) by 8150A.

Method of Validation:

(1) Extract and analyze four replicates of QC check standard. Compare results with Table 3.

(2) MDL (Table 1) shall be empirically established and verified semiannually for each matrix.
(3) Linear calibration range shall be established and verified semiannually.

Standards:

(1) Standard Solution Expiration: Stock standards: one year; calibration standards: six months.

(2) Internal Standards: Optional; no internal standards specified.

(3) Surrogate Standards: One/two surrogates added to each sample (avoid use of deuterated analogs.)
Results must fall within laboratory established limits.

(4) QC Check Standards: If MS/MSD results fall outside control limits, a QC check standard must be
analyzed and fall within those ranges designated in Table 3.

Calibration:

(1) Initial Calibration: Minimum of five levels with the lowest near but above MDL; linear

correlation coefficient 30.995. If %RSD<20, linearity is assumed and average RF may be used.
(2) Continuing Calibration: Mid-level calibration standard run every ten samples and at the end of
the analytical run. If not within +15% of predicted response, recalibrate.

Analysis: An example of run log is listed below.
(1) Initial Batch: (£20 samples of similar matrix.)

- CCV (E+15%)

- MB (<MDL, <5% of regulatory limits, or <5% of measured sample concentration.)
- LCS (Table 3 or manufacturer/lab established limits.)

- Samples (£10)
- CCV (E+15%)
- Samples (E7)

- MD (Compare results with lab established limits.)
- MS (Compare results with lab established limits.)
- MSD (Compare results with lab established limits.)
(2) Middle Batch: (£20 samples of similar matrix.)

- CCV (££15 %)

- MB (<MDL, <5% of regulatory limits, or <5% of measured sample concentration.)
- LCS (Table 3 or manufacturer/lab established limits.)

- Samples (£10)
- CCV (E+15%)
- Samples (£7)

- MD (Compare results with lab established limits.)
- MS (Compare results with lab established limits.)
- MSD (Compare results with lab established limits.)
(3) Final Batch: (£20 samples of similar matrix.)

coV (E+15%)

- MB (<MDL, <5% of regulatory limits, or <5% of measured sample concentration.)
- LCS (Table 3 or manufacturer/lab established limits.)

- Samples (£10)
- CCV (E+15%)
- Samples (E7)

- MD (Compare results with lab established limits.)
- MS (Compare results with lab established limits.)
- MSD (Compare results with lab established limits.)

- CCV (Ex15%)
Other Criteria:

(1) When doubt exists in compound identification, GC/MS or second column confirmation should be used.
(2) Establish retention time windows at *3s with three injections throughout 72 hours.

(3) Establish %R for surrogates,

LCS, BS, and MS, and RPD for BD, MD, and MSD.
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CHART J-5.5 Volatile Organic Conmpounds by GC/ M5 (8240A)

oW

9

. Number of Analytes: 74 (Minimum: 35 in Table 2 of 8240, Rev. 0, 1986
. Preservation/Storage Conditions: pH<2 with HC1, HS0,, or NaHSO, (aqueous). NaS,0,if chlorine

present (aqueous); stored at 4°C.

Holding Time: 14 days.
Amount for Extraction: 5 mL (aqueous) and 5 grams (solid) by 5030A.

. Method of Validation:

(1) Extract and analyze four replicates of QC check standard. Compare results with Table 6.
(2) EQLs (Table 2) shall be empirically established and verified semiannually for each matrix.
(3) Linear calibration range shall be established and verified semiannually.

. Standards:

(1) Standard Solution Expiration: Stock standards (except gases): six months; stock gas standards:
two months; calibration standards: daily.

(2) Internal Standards: Bromochloromethane, I,4-difluorobenzene, and chlorobenzene-d,. RT must be
within *30 seconds from last calibration; area must be -50 to +100%.

(3) Surrogate Standards: 4-Bromofluorobenzene, 1,2-dichloroethane-d,, and toluene-d,. Recover limits
in Table 8.

(4) QC Check Standards: If MS/MSD results fall outside control limits, a QC check standard must be
analyzed and fall within those ranges designated in Table 6.

Calibration:

(1) GC/MS Tuning: 50 ng of 4-bromofluorobenzene (BFB) which meets the criteria given in Table 3.

(2) Initial Calibration: Minimum of five levels with the lowest near but above MDL. %RSD should be
<30% for each CCC (1,1-dichloroethene, chloroform, 1,2-dichloropropane, toluene, ethylbenzene,
and vinyl chloride). RF>0.30 for SPCCs (chloromethane, 1,l-dichloroethane, chlorobenzene, and
1,1,2,2-tetrachloro-ethane) except 0.25 for bromoform.

(3) Continuing Calibration: Mid-level calibration standard run every 12 hours. RF>0.30 for SPCCs
except 0.25 for bromoform. RF for each CCC must be <25% difference from initial calibration.

. Analysis: An example of run log is listed below.

(1) Initial Batch: (£20 samples of similar matrix.)
- BFB tuning to meet criteria in Table 3
- CCV (Mid-concentration calibration standard every 12 hours.)
- MB (<MDL, <5% of regulatory limits, or <5% of measured sample concentration.)
- LCS (Table 6 or manufacturer/lab established limits.)
- Samples
- BFB (Table 3; every 12 hours.)
- CCV (Mid-concentration calibration standard every 12 hours.)
- MD (Compare results with lab established limits.)
- MS (Compare results with Tables ONE-39, 40 of SW-846, Rev. O or lab established limits.)
- MSD (Compare results with Tables ONE-39, 40 of SW-846, Rev. O or lab established limits.)
(2) Middle or Final Batch: (£20 samples of similar matrix.)
- BFB (Table 3; every 12 hours.)
- CCV (Mid-concentration calibration standard every 12 hours.)
- MB (<MDL, <5% of regulatory limits, or <5% of measured sample concentration.)
- LCS (Table 6 or manufacturer/lab established limits.)
- Samples
- BFB (Table 3; every 12 hours.)
- CCV (Mid-concentration calibration standard every 12 hours.)
- MD (Compare results with lab established limits.)
- MS (Compare results with Tables ONE-39, 40 of SW-846, Rev. O or lab established limits.)
- MSD (Compare results with Tables ONE-39, 40 of SW-846, Rev. 0 or lab established limits.)
Other Criteria:
(1) Compound ID: All ions >10% intensity must be #20% of standard; +0.06 RRT units of standard RRT.
(2) Establish %R for surrogates, LCS, BS, and MS, and RPD for BD, MD, and MSD.
(3) The most recent version of the EPA/NIST Mass Spectral Library or equivalent should be available.
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CHART J-5.6 Semvolatile Oganic Conpounds by GO M5 (8270A)

INGYAN RN

9.

Nunber of Analytes: 233 (Minimun: 65 in Table 2, 8270, Rev. 0, 1986.)

Preservation/Storage Conditions: Na,S,0,if chlorine present (aqueous); stored at 4°C.

Holding Time: Extraction: seven days (aqueous) and 14 days (solid). Analysis: 40 days after extraction.
Amount for Extraction: One liter (aqueous) by 3510A or 3520A at pH>11 and pH<2. 30 grams (low level
solid) or two grams (medium level solid) by 3540A or 3550.

Method of Validation:

(1) Extract and analyze four replicates of QC check standard. Compare results with Table 6.

(2) EQLs (Table 2) shall be empirically established and verified semiannually for each matrix.

(3) Linear calibration range shall be established and verified semiannually.

Standards:

(1) Standard Solution Expiration: Stock standards: one year; calibration standards: one year;
daily continuing calibration standards: one week.

(2) Internal Standards: 1,4-Dichlorobenzene-d,, naphthalene-d,, acenaphthene-d,, crysene-d,, and
perylene-d,,. RT must be within +30 seconds from last cal Bbration; area must be -50 to

(3) Surrogate Standards: Nitrobenzene-d,, 2-fluorobiphenyl, p-terphenyl-d,, phenol-d,,
2-fluorophenol, and 2,4,6-tribromophenol. Recover limits in Table 8.

(4) QC Check Standards: If MS/MSD results fall outside control limits, a QC check standard must be
analyzed and fall within those ranges designated in Table 6.

Calibration:

(1) GC/MS Tuning: 50 ng of decafluorotriphenylphosphine (DFTPP) which meets the criteria given in
Table 3. The standard should also contain 4,4”-DDT, pentachlorophenol, and benzidine to verify
injection port inertness and GC column performance. (Degradation of DDT <20%. No peak tailing.)

(2) Initial Calibration: Minimum of five levels with the lowest near but above MDL. %RSD should be
<30% for each compound and must be <30% for each CCC (Table 4). Retention time for each compound
agrees within 0.06 relative retention time unit. RF>0.05 for SPCCs (N-nitroso-di-n-propylamine,
hexachlorocyclopentadiene, 2,4-dinitro-phenol, and 4-nitrophenol.)

(3) Continuing Calibration: Mid-level calibration standard run every 12 hours. RF>0.05 for SPCCs.
RF for each CCC must be <30% difference from initial calibration.

. Analysis: An example of run log is listed below.

(1) Initial Batch: ( £ 20 samples of similar matrix.)
- DFTPP tuning to meet-criteria in Table 3
- CCV (Mid-concentration calibration standard.)
- MB (<MDL, <5% of regulatory limits, or <5% of measured sample concentration.)
- LCS (Table 6 or manufacturer/lab established limits.)
- Samples
- DFTPP (Table 3; every 12 hours.)
- CCV (Mid-concentration calibration standard every 12 hours.)
- MD (Compare results with lab established limits.)
- MS (Compare results with Tables ONE-39, 40 of SW-846, Rev. O or lab established limits.)
- MSD (Compare results with Tables ONE-39, 40 of SW-846, Rev. O or lab established limits.)
(2) Middle or Final Batch: ( < 20 samples of similar matrix.)
- DFTPP (Table 3; every 12 hours.)
- CCV (Mid-concentration calibration standard every 12 hours.)
- MB (<MDL, <5% of regulatory limits, or <5% of measured sample concentration.)
- LCS (Table 6 or manufacturer/lab established limits.)
- Samples
- DFTPP (Table 3; every 12 hours.)
- CCV (Mid-concentration calibration standard every 12 hours.)
- MD (Compare results with lab established limits.)
- MS (Compare results with Tables ONE-39, 40 of SW-846, Rev. O or lab established limits.)
- MSD (Compare results with Tables ONE-39, 40 of SW-846, Rev. O or lab established limits.)
Other Criteria:
(1) Compound ID: All ions >10% intensity must be +20% of standard; +0.06 RRT units of standard RRT.
(2) Establish %R for surrogates, LCS, BS, and MS, and RPD for BD, MD, and MSD.
(3) The most recent Version of the EPA/NIST Mass Spectral Library or equivalent should be available.



EM 200-1-1
1 Jul 94

CHART J-5.7 Metals by 1CP (6010A)

B W -

8.

Number of Analytes: 26 metals

Preservation/Storage Conditions: pH<2 with HNO,; stored at 4°C (solid).

Holding Time: Six months.

Amount for Digestion: 100 mL (aqueous) by 3005A (aqueous total recoverable or dissolved metals), 3010A
(aqueous total metals), 3040 (dissolution procedures); and 1.00-2.00 grams (solid) by 3050A (solid total
metals).

Method of Validation: IDL (listed in Table 1 of Method 6010A) shall be empirically established and
verified for each matrix.

Standards:

(1) Standard Solution Expiration: Stock standards: specified by manufacturer; must be monitored
weekly; calibration standards: prepare fresh at time of use.

Calibration:

(1) Initial Calibration: Per instrument manufacturer’s specifications (should consist of a daily
minimum of three levels plus a calibration blank.) Before beginning the sample run, reanalyze
the highest mixed calibration standard. Concentration values should be £15% of the true values
or the established control limits, whichever is lower.

(2) Continuing Calibration: A mid-level, second source CCV run every ten samples and at the end of
the analytical run; %R=90-110.

(3) Interference check solution (ICS): Used to spike sample with the element of interest at
concentrations of 10x IDL. Run at the beginning and the end of an analytical run or twice during
every 8-hour work shift, whichever is more frequent.

Analysis: An example of run log is listed below.
(1) Initial Batch: (£20 samples of similar matrix.)
- Minimum of three level calibration plus a calibration blank
- Highest mixed standard (<+5% of true value)
- ICS (<+20% of true value)
- LCS (Based on control chart or <+20% prior to establishment of control chart.)
- Samples (£10)
- Calibration blank ( <3s of the mean blank value.)
- CCV (<x10%)
- Samples (£6)
- MB (<MDL, <5% of regulatory limits, or <5% of measured sample concentration.)
- MD (RPD<20)
- MS (%R=80-120)
MSD (RPD<20, %R=80-120.)
) Mlddle Batch: (£20 samples of similar matrix.)
- Calibration blank (<3s of the mean blank value.)
- CCV (<+10%)
- LCS (Based on control chart or <+20% prior to establishment of control chart.)
- Samples (£10)
- Calibration blank (<3sof the mean blank value.)
- CCV (<x10%)
- Samples (£6)
- MB (<MDL, <5% of regulatory limits, or <5% of measured sample concentration.)
- MD (RPD<20)
- MS (%R=80-120)
MSD (RPD<20, %R=80-120.)
(©)) F|nal Batch: (20 samples of similar matrix.)
- Calibration blank (<3s of the mean blank value.)
- CCV (<+10%)
- LCS (Based on control chart or <+20% prior to establishment of control chart.)
- Samples (£10)
- Calibration blank (<3s of the mean blank value.)
- CCV (<+10%)
- ICS (Additional ICS, if more than eight hours.)
- Samples (£6)
- MB (<MDL, <5% of regulatory limits, or <5% of measured sample concentration.)
- MD (RPD<20)
- MS (%R=80-120)
- MSD (RPD<20, %R=80-120)
- Calibration blank (<3s of the mean blank value.)
- ICS (<+20%)
- CCV (<+10%)

J-15



EM 200-1-1
1 Jul 94

CHART J-5.7 Metals by I1CP (6010A) (continued)

9. Other Criteria:
(1) Test for matrix interference with each matrix using a 5-fold serial dilution test (if >50x IDL),
Percent difference <z10%; or a (10-100x IDL) post-digestion spike test, %R=75-125.
(2) Use MSA to compensate for matrix interferences.
(3) Use multiple exposures for both calibration and sample analysis.
(4) Establish %R for LCS, BS, and MS, and RPD for BD, MD, and MSD.
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CHART J-5.8 Metals by Flane and G aphite Furnace AA (7000s)

A WN P

9.

Number of Analytes: 27 metals

Preservation/Storage Conditions: pH<2 with HNO,; stored at 4°C (solid).

Holding Time: Six months.

Amount for Digestion: 100 mL (aqueous) by 3005A (aqueous total recoverable metals or dissolved metals
by FLAA), 3010A (aqueous total metals by FLAA), 3020 (aqueous total metals by GFAA, except As by 7060
and Se by 7740), 3040 (dissolution procedures for AA); and 1.00-2.00 grams (solid) by 3050A (solid total
metals by FLAA and GFAA).

Method of Validation: MDL (listed in Table 1 of Method 7000A) shall be empirically established and
verified semiannually for each matrix.

Standards:

(1) Standard Solution Expiration: Stock standards: specified by manufacturer; must be monitored
weekly; calibration standards: prepare fresh at time of use.

Calibration:

(1) Initial Calibration: Minimum of a daily three level calibration plus a calibration blank. Verify
with a calibration blank and a mid-level ICV from a second source; %R=90-110.

(2) Continuing Calibration: A mid-level, second source CCV or QC check standard run every ten samples
and at the end of the analytical run; %R=80-120.

Analysis: An example of run log is listed below.
(1) Initial Batch: (£20 samples of similar matrix.)
- Minimun of a three level calibration plus a calibration blank
- Calibration blank (<IDL)
- ICV (<+10%)
- MB (<MDL, <5% of regulatory limits, or <5% of measured sample concentration.)
- LCS (Based on control chart or <+20% prior to establishment of control chart.)
- Samples  (£10)
- CCV (<+20%)
- Samples (E7)
- MD (RPD<20)
- MS (%R=75-125)
MSD (RPD<20, %R=75-125.)
(&) Mlddle Batch: (£20 samples of similar matrix.)
- CCV (<+20%)
- MB (<MDL, <5% of regulatory limits, or <5% of measured sample concentration.)
- LCS (Based on control chart or <+20% prior to establishment of control chart.)
- Samples (£10)
- CCV (<+20%)
- Samples (E7)
- MD (RPD<20)
- MS (%R=75-125)
MSD (RPD<20, %R=75-125.)
(©)) Flnal Batch: (£20 samples of similar matrix.)
CCV (<+20%)
- MB (<MDL, <5% of regulatory limits, or <5% of measured sample concentration.)
- LCS (Based on control chart or <+20% prior to establishment of control chart.)
- Samples (£10)
- CCV (<£20%)
- Samples (£7)
- MD (RPD<20)
- MS (%R=75-125)
- MSD (RPD<20, %R=75-125.)
- MB (<MDL, <5% of regulatory limits, or <5% of measured sample concentration.)
= CCV (<x20%)
Other Criteria:

(1) Test for matrix interference with each batch using a 5-fold (1+4) dilution test (if sample >25x
MDL); percent difference <10%. If dilution test fails or all samples in the batch <10x MDL,
perform a (2-5x sample or 20x MDL) spike recovery test; %R=85-115.

(2) Use MSA to compensate for multiplicative interferences, i.e., matrix or physical interferences.

(3) Use Zeeman background correction for additive interferences, i.e., nonspecific absorption and
scattering.

(4) Establish %R for LCS, BS, and MS, and RPD for BD, MD, and MSD.
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CHART J-5.9 Mercury by Cold Vapor AA (7470/7471)

OB WN

9.

Number of Analytes: Mercury (Hg)
Preservation/Storage Conditions: pH<2 with HNO,; stored at 4°C (solid).
Holding Time: 28 days.
Amount for Digestion: 100 mL (aqueous) and 0.2 grams (solid) by 7470 (aqueous) and 7471 (solid).
Method of Validation: MDL (0.0002 mg/L listed in Section 1.0) shall be empirically established and
verified semiannually for each matrix.
Standards:
(1) Standard Solution Expiration: Stock standards: specified by manufacturer; must be monitored
weekly; calibration standards: prepare fresh at time of use.
Calibration:
(1) Initial Calibration: Minimum of a daily five level calibration plus a calibration blank.
Verify with a calibration blank and a mid-level ICV from a second source; %R=90-110.
(2) Continuing Calibration: A mid-level, second source CCV or QC check standard run every ten samples
and at the end of the analytical run; %R=80-120.

. Analysis: An example of run log is listed below.

(1) Initial Batch: ( £20 samples of similar matrix.)
- Minimum of a five level calibration plus a calibration blank
- Calibration blank (<IDL)
- ICV (<£10%)
- MB (<MDL, <5% of regulatory limits, or <5% of measured sample concentration.)
- LCS (Based on control chart or <+20% prior to establishment of control chart.)
- Samples ( £10)
- CCV (<20%)
- Samples ( £7)
- MD (RPD<20)
- MS (%R=75-125)
- MSD (RPD<20, %R=75-125.)
(2) Middle Batch: ( £20 samples of similar matrix.)
- CCV (<+20%)
MB (<MDL, <5% of regulatory limits, or <5% of measured sample concentration.)
- LCS (Based on control chart or <x20% prior to establishment of control chart.)
Samples ( £10)
CCV (<+20%)
SampLes ( £7)
MD (RPD<20)
MS (%R=75-125)
- MSD (RPD<20, %R=75-125.)
(3) Final Batch: ( £20 samples of similar matrix.)
CCV (<+20%)
MB (<MDL, <5% of regulatory limits, or <5% of measured sample concentration.)
LCS (Based on control chart or <x20% prior to establishment of control chart.)
Samples ( £10)
CCV (<+20%)
Samples ( £7)
MD (RPD<20)
MS  (%R=75-125)
MSD (RPDx20, %R=75-125.)
MB (<MDL, <5% of regulatory limits, or <5% of measured sample concentration.)
CCV (<+20%)
Other Criteria:
(1) Test for matrix interference with each batch using a 5-fold (1+4) dilution test (if >25x MDL);
percent difference <10%. If dilution test fails or all samples in the batch <10X MDL, perform a
(2-5x sample or 20x MDL) spike recovery test; %R=85-115.
(2) Use MSA to compensate for matrix interferences.
(3) Establish %R for LCS, BS, and MS, and RPD for BD, MD, and MSD.
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CHART J-5.10 Total and Anenable Cyanide by Calorinetry (9010A)

1.
2.

stored at 4°C.
3. Holding Time:

Number of Analytes: Total CN and CN amenable to chlorination
Preservation/Storage Conditions: pH 312 with NaOH. NaAsQ,or ascorbic acid if oxidizing agents present;

14 days.

4. Amount for Preparation: 500 mL (1,000 mL if both total and amenable CN) (agqueous) and 1-5 grams (2-10

grams if both total and amenable CN) (solid) by distillation procedures in 9010.
5. Method of Validation: MDL (0.02 mg/L listed in Section 1.0) shall be empirically established and
verified semiannually for each matrix.

~N o

Calibration:

Standards: Stock standards expiration: not specified; calibration standards expiration: daily.

(1) Samples contain no sulfides:

(a) Initial Calibration: Daily minimum of six levels and a calibration blank, plus a minimum of
two of the above standards (high and low) distilled. The distilled ones should be <+l10% of
undistilled ones.

(b) Continuing Calibration: Mid-level calibration standard run every batch and should be <*15%
of expected value.

(2) Samples contain sulfides:

(a) Initial calibration: Daily six standards and calibration blank. All standards are distilled
as the samples using the method of standard additions.

(b) Continuing Calibration: Mid-level calibration standard run every batch and should be <+15%
of expected value.

8. Analysis: An example of run log is listed below.
(1) Samples contain no sulfides:
(a) Initial Batch: ( £20 samples of similar matrix.)

Minimum of six level plus blank calibration

Check standards (Second source, middle level, no distillation, <#15%.)

MB (Distilled; <MDL, <5% of regulatory limits, or <5% of measured sample concentration.)
LCS (Distilled; compare results with manufacturer/lab established limits.)

Samples (Distilled.)

MS (Distilled; compare results with lab established limits.)

MD (Distilled, <+20%)

(b) Mlddle Batch: ( £20 samples of similar matrix.)

(c) Final
- Check standards (Second source, middle level, no distillation, <+15%.)

(2) Samples

Check standards (Second source, middle level, no distillation, <#15%.)

MB (Distilled; <MDL, <5% of regulatory limits, or <5% of measured sample concentration.)
LCS (distilled; compare results with manufacturer/lab established limits.)

Samples (Distilled.)

MS (Distilled; compare results with lab established limits.)

MD (Distilled, <*20%)

Batch: ( £20 samples of similar matrix.)

MB (Distilled; <MDL, <5% of regulatory limits, or <5% of measured sample concentration.)
LCS (Distilled; compare results with manufacturer/lab established limits.)

Samples (Distilled.)

MS (Distilled; compare results with lab established limits.)

MD (Distilled, <+20%)

Check standards (Second source, middle level, no distillation, <x15%.)

contain sulfides:

(a) Initial Batch: ( £20 samples of similar matrix.)

Minimum of six level plus blank calibration using MSD

Check standards (Second source, middle level, no distillation, <%15%.)

MB (Distilled; <MDL, <5% of regulatory limits, or <5% of measured sample concentration.)
LCS (Distilled; compare results with manufacturer/lab established limits.)

Samples (Distilled.)

MS (Distilled; compare results with lab established limits.)

MD (Distilled, <+20%)

(b) Mlddle Batch: ( £20 samples of similar matrix.)

Check standards (Second source, middle level, no distillation, <t15%.)

MB (Distilled; <MDL, <5% of regulatory limits, or <5% of measured sample concentration.)
LCS (Distilled; compare results with manufacturer/lab established limits.)

Samples (Distilled.)

MS (Distilled; compare results with lab established limits.)

MD (Distilled, <*20%)
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CHART J-5.10 Total and Anenable Cyanide by Calorinmetry (9010A)
(conti nued)

(c) Final Batch: ( £20 samples of similar matrix.)
- Check standards (Second source, middle level, no distillation, <#15%.)
- MB (Distilled; <MDL, <5% of regulatory limits, or <5% of measured sample concentration.)
- LCS (Distilled; compare results with manufacturer/lab established limits.)
- Samples (Distilled.)
- MS (Distilled; compare results with lab established limits.)
- MD (Distilled, <+20%)
- Check standards (Second source, middle level, no distillation, <#15%.)
9. Other Criteria:
(1) Use MSA to compensate for matrix interferences.
(2) Establish %R for check standards, LCS, BS, and MS, and RPD for BD and MD.
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CHART J-5.11 Total Organic Carbon by a Carbonaceous Analyzer

9.

(9060)

Number of Analytes: No specific compounds.

. Preservation/Storage Conditions: pH<2 with HCL or H,SO,. Protect from light and atmospheric 0,; stored

at 4°C.

Holding Time: 28 days.
Amount for Extraction: 50 mL.

. Method of Validation: MDL (1 mg/L listed in Section 1.0) shall be empirically established and verified

semiannually for each matrix.
Standards: Standard Solution Expiration: Not specified.

. Calibration:

(€D) Inoitig%l Calibration: Per instrument manufacturer’s specifications, correlation coefficient
30 .995.

(2) Continuing calibration: Percent difference <10% of initial calibration.

. Analysis: An example of run log is listed below.

(1) Initial Batch: ( £20 samples of similar matrix.)
- Initial calibration
- CCV (Mid-level; independently prepared; percent difference <10% of initial calibration.)
- MB (<MDL, <5% of regulatory limits, or <5% of measured sample concentration.)
- LCS (Based on lab established control limits and should be <10% difference.)
- Samples
- MS (Based on lab established control limits.)
MD (Based on lab established control limits.)
) Mlddle Batch: ( £20 samples of similar matrix.)
CCV (Mid-level; independently prepared; percent difference <10% of initial calibration.)
- MB (<MDL, <5% of regulatory limits, or <5% of measured sample concentration.)
- LCS (Based on lab established control limits and should be <10% difference.)
- Samples
- MS (Based on lab established control limits.)
MD (Based on lab established control limits.)
3) Flnal Batch: ( £20 samples of similar matrix.)
- CCV (Mid-level; independently prepared; percent difference <10% of initial calibration.)
- MB (<MDL, <5% of regulatory limits, or <5% of measured sample concentration.)
- LCS (Based on lab established control limits and should be <10% difference.)
- Samples
- MS (Based on lab established control limits.)
- MD (Based on lab established control limits.)
- MB (<MDL, <5% of regulatory limits, or <5% of measured sample concentration.)
CCV (Mid-level; independently prepared; percent difference <10% of initial calibration.)

Other Crlterla Establish %R for LCS, BS, and MS, and RPD for BD and MD.
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CHART J-5.12 Total Recoverable Petrol eum Hydrocarbons by IR

B WM -

9.

(418. 1)

Nunber of Analytes: Non-polar petroleum hydrocarbons. No specific compounds.
Preservation/Storage Conditions: pH<2 with HCL (aqueous); stored at 4@C.
Holding Time: 28 days.
Amount for Extraction: 1,000 mL (aqueous) by 418.1 and 20 grams (solid) by 9071 steps 7.1 thru 7.11
(Soxhlet extraction, 3540A.)
Method of Validation: MDL (1 mg/L listed in Section 1.0) shall be empirically established and verified
annually for each matrix.
Standards:
(1) Reference oil: Mixture of 15.0 mL n-hexadecane, 15.0 mL isooctane, and 10.0 mL chlorobenzene.
(2) Standard Solution Expiration: Stock Standards: six months; working standards: one week.

. Calibration:

(1) Initial Calibration: Daily minimum of four levels plus a calibration blank; correlation
coefficient >0.995.

(2) Continuing calibration: Percent difference <10% of initial calibration.

. Analysis: An example of run log is listed below.

(1) Initial Batch: ( £20 samples of similar matrix.)
- Initial calibration
CCV (Mid-level; independently prepared; percent difference <10% of initial calibration.)
- MB (<MDL, <5% of regulatory limits, or <5% of measured sample concentration.)
- LCS (Based on lab established control limits and should be <10% difference.)
- Samples
- MS (Based on lab established limits.)
- MD (Based on lab established its.)
(2) Middle Batch: ( £20 samples of similar matrix.)
- CCV (Mid-level; independently prepared; percent difference <10% of initial calibration.)
- MB (<MDL, <5% of regulatory limits, or <5% of measured sample concentration.)
- LCS (Based on lab established control limits and should be <10% difference.)
- Samples
- MS (Based on lab established limits.)
- MD (Based on lab established limits.)
(3) Final Batch: ( £20 samples of similar matrix.)
- CCV (Mid-level; independently prepared; percent difference <10% of initial calibration.)
- MB (<MDL, <5% of regulatory limits, or <5% of measured sample concentration.)
- LCS (Based on lab established control limits and should be <10% difference.)
- Samples
- MS (Based on lab established limits.)
- MD (Based on lab established limits.)
- MB (<MDL, <5% of regulatory limits, or <5% of measured sample concentration.)
- CCV (Mid-level; independently prepared; percent difference <10% of initial calibration.)
Other Criteria:
(1) Acidify solid samples to pH=2 with HCL.
(2) Use MgSO,=H,0 for solid samples.
(3) Establish %R for LCS, BS, and MS, and RPD for BD and MD.
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CHART J-6 Data Reduction, Validation, and Reporting

1.  SOPs
2.  Conputerized Data Reduction (Mnually checked.)

3. Miltiple Levels of Data Review
a. Analyst or peer (100%
b.  Supervisor (3109
c. QAOficer (3109
d. Lab Manager/Director (3 10%

4, Data Qualifier Flags

5. Report Generation and Archives

a. Prenunbered, permanently bound notebooks.

h. Corrections do not obliterate original data.

c. Revised entry is signed or initialed and dated.

d. Records are traceable, retrievable, |egible, and
conpl et e.

e. Al data and reports stored in a secured area for a
m ni mum of three years after final reports.

6. Corrective Actions and Docunentati on
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CHART J-7 Performance and System Audits

1.  SOPs
2. Designated Internal Auditor

3. Performance Audit

a. External QA

bh. Internal
1) Initial evaluation of new analysts
2) Periodical audit of experienced analysts
3) Single blind PE sanples
4) Double blind PE sanples

c. Round robin testing

d. Corrective actions

e. Docunentation

a

System Audi t
. Met hodol ogi es
(1)  New net hod
2 Modi fied nethod
3) New instrunent
b. Docunentation

5. Control Charts: Established for each type of QC paraneters,
met hodol ogi es, and matrices; updated quarterly or when 20 new
data points are obtained.

VB

LCS

VD

WS

VSD

Surrogate

G hers

@ ~oooow
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CHART

J-8 Laboratory Safety

1. Safety and Chem cal Hygiene Plan

a.
b.
C.

Safety neeting
Saf ety inspection
Fire drill

2. Safety Equi pnent

TSR 2o oco

: yewash fountain

Emer gency shower

Safety glasses and gl oves
Fire alarm

Fire Extinguisher
Energency |ight

Fl ammabl e naterial storage
Hazar dous area escape

OSHA si gns

First aird kit

J-25
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CHART J-9 Waste Managenent

1. SOPs
a. \Waste stream anal ysis
b. Wste segrePatlon progr am
c. Waste recycle program

2. Are residual USACE sanples properly disposed of ?

3. Does the |ab have a Hazardous \Waste Coordi nator? (Federa
RCRA Conpliance Checklist, Appendix E, Section 7.)

4. 1Is the lab a conditionally exenpted small quantity

generat or?

a. The lab generates |ess than 100 kg per nonth of
hazardous waste or less than 1 kg per nonth of acute
hazar dous wast e.

b. There is never nore than 1,000 kg stored on site.

c. Wste is sent to a TSDF, a facility that beneficially
reuse the waste, or a state permtted facility.

5. Are there records to substantiate the above clains?

6. Does the |lab use a manifest when shipping hazardous waste?

7. |Is aqueous waste di sposed of into a sanitary sewer only if
it is neutralized and approved in witing by the sewer
aut hority?

8. Does the |ab have the foll ow ng docunents for review?
USEPA Notification Form 8700-12

USEPA | dentification Nunber

Small Quantity Generator Permt

RCRA Part A Permt

RCRA Part B permt

NPDES Per m t

Mani f est s

Wast e Anal ysis Records

Land Ban Records

Exception Reports

Bi enni al Reports

Annual Reports

Training and Personnel Files

Conti ngency Pl an/ SPCC Pl an

Agreenents with Local Emergency Authorities
Used Q| Records

Hazar dous Waste Managenent Pl an

LT o377 TR 0o
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CHART J-10 Governnent QA Functions (Applicable to government

QA labs only.)

1. Project Coordination

a.
b.
C.

Desi gnat ed coordi nat or
Revi ew CDAPS

DQO clarification

2. QA Activities

SQ +~p 0 T

a.

(=3

o O

Do T

Revi ew comrent on project docunents
Attend project neeting

Perform site visits

Recei ve/ review governnent QA sanples
Anal yze governnent QA sanples

Eval uate contractor QC data

Prepare CQARS

Qther activities

CQAR Preparation

Eval uation Paraneters _

(1) Precision (RPD based on MD, MSD, and BSD/LCSD i f
not enough sanpl es.)

(2) Accuracy (Spike recovery based on LCS, M/ MSD,
surrogates, and BS/BSD if not enough sanples.)

3) Representativeness (Holding time, MB, and MY MSD.)

54 Conparabi lity (Analytical nethod, ML, precision,
accuracy, and reporting unit.)

(5) Conpl eteness (COC, holding times, ML, M, LCS, M,
MO MSD, and surrogates.)

(6) Qthers

Evaluation Criteria

Agreenent between contractor and governnent data

Timely release (Wthin 20 working days after receipt of

contractor’s final QC data, but before the conpletion of

contractor’s final engineering report.)

Contract Management (Appendix L)

Prepare SOW for new contract
Eval uate and sel ect contractor
Assess contractor’s data quality
Request corrective actions
Suspend/term nate contract

J-27
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APPENDI X K

SAMPLE RECORD
OF
THE LABORATORY VALI DATI ON DATABASE
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= \W ndow 1
LABORATORY FI LE
VI EW SCREEN. 1/10
GENERAL UPDATI NG DATE: 02/ 25/92
Record No: 222 _
Lab Name: ABC alytical Laboratory
PCC Name: Joe Frank, Mary George
Address: 123 Miin Street
] Suite 4
Cty: Anytown
State: M
Zip: 56789
Phone: (111) 222-3333
FAX: (111) 222-4444
= \W ndow 1
[ABC A M) LABORATORY FI LE
VI EW SCREEN: 2/ 10
Project 1 FUNDS 1
Request Date: 06/04/91 _
Proj ect Name: El mwod County Landfill State: NJ
Type: SF _ Phase: Contract No: DACW1-91-C 2345
A-E/ Contractor: DEF, Inc. State: PA
USACE TM John Dow ~ Oficee CEROED-EZ _
Phone: (222) 333-4444  Sanpling Date: 09/01/91
HTW Anal yses: VOA, BNA, PCB, PEST, TAL METALS, TRPH, CN.
PE Sanple Cost: $1100.00 Travel Cost: $275.00_  Labor Cost: $420.00_
Funds Billed: $300.00_ Date: 06/10/91
Funds Received: $300.00_ Date: 07/01/91

Funds Remarks:

Billed ABC Lab $300 for non-project PEs._

Figure K-1

Sanpl e Record of
Dat abase

the Laboratory Validation
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=W ndow 1
[ ABC A M) LABORATORY FI LE
VI EW SCREEN: 3/ 10
Project 2 FUNDS 2
Request Date: 01/20/92 _ _ o
Project Nane: Ano% AFB; Fire Fighting Training 2A_ State: AZ
Type: ACC _ Phase: PA/SI__~  Contract No: DACACL-91-B-1234
A-E/ Contractor: Any Environmental Services, Inc.__ State: CA

USACE TM Paula Smith O fice: CEMRK-ED EZ

Phone: (333) 444-5555  Sampling Date: 04/15/92  —
HTW Anal yses: RCRA METALS, TRPH, AVO, TPH (Mbd. 8015).

PE Sanple Cost: $400.00_ Travel Cost: $0.00 Labor Cost: $0.00___
Funds Billed: $0.00  Date: 00/00/00

Funds Received: $0.00__ Date: 00/00/00

Funds Remarks:

- W ndow 1
[ABC A M| LABORATORY FI LE
- VI EW SCREEN. 4/10
Request Date: 06/05/91 Receiving Date: 06/07/91
Title: Laboratory Quality Mnagement Manual Date: 05/01/91
Reviewer: S. Smth__ Date: 07/16/91
EPA- CLP VOA: _ Exp.Date: 00/00/00 Oganics: x Exp.Date: 05/01/92
I norganics: x Exp.Date: 03/01/91 oxin: _ Exp.Date: 00/00/00
Di oxi n: Radi ochemical : x TCLP: x

EPA Compendium Air: x AIHA/NIOSH Air: x

# of Chemist: 35, GC 10, GOMs: 4, ICP. 2, AAA 2, IR 2,
W/ VIS: 2, "HPLC: 2, lon Chromatography: 2.
Remarks: TCLP w ZHE; AIHA accredited for analysis of organic solvents and m
etals; EPA Conpendium nethod TO1 only.

Figure K-1 Sanmple Record of the Laboratory Validation
Dat abase (conti nued)
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W ndow 1
[ABC A M) LABORATORY FILE
VI EW SCREEN. 5/ 10
PE SAMPLE 1
DATE DATE
PARAVETER MATRI X METHOD SUPPLI ED RECEI VED PASS
1 VOA H20 8240__ 06/ 10/ 91 07/03/91 GooD 1
2 BNA H20 8270 06/ 10/ 91 07/03/91 €0 0D) 2
3 BNA SED_ 8270__ 07/ 15/ 91 07/27/91 PASS 3
4 PEST_ H2O 8080__ 06/ 10/ 91 07/ 15/ 91 PASS 4
5 PCB_— H2O 8080__ 06/ 10/ 91 07/03/91 €0 0D) 5
6 PCB SED_ 8080__ 06/ 10/ 91 07/03/91 G0 6
7 META3 H2O" SWB46_ 06/ 10/ 91 07/03/91 GooD 7
8 META3 SED_ SWB46_ 06/ 10/ 91 07/ 15/ 91 PASS 8
9 TRPH_ H2O0_ 418.1 06/ 10/ 91 07/03/91 Go0D 9
10 TRPH_ SO L 418.1_ 06/ 10/ 91 07/ 03/ 91 GOCD 10
— Wndow 1
[ABC A M) LABORATORY FI LE
VI EW SCREEN. 6/ 10
PE SAMPLE 2
DATE DATE
PARAMVETER MATRI X METHOD SUPPLI ED RECEI VED PASS
11 HVO H20 8010__ 00/ 00/ 00 00/ 00/ 00 11
12 AVO H20_ 8020__ 01/ 26/ 92 02/ 19/ 92 GOOD 12
13 HERB H2O_ 8150 07/ 15/ 91 07/ 27/ 91 FAI L 13
14 TOC _ H2O_ 9060__ 06/ 10/ 91 07/03/91 €0 0D) 14
15 CN_ H2O_ 9010__ 06/ 10/ 91 07/03/91 €0 0D) 15
16 ANTON H2O~ 300s 06/ 10/ 91 07/03/91 €0 0D) 16
17 TPH H2O_ 8015M 01/ 26/ 92 02/ 19/ 92 GOCD 17
18 TPH SOL 8015M 01/ 26/ 92 02/ 25/ 92 PASS 18
19 — - o 00/ 00/ 00 00/ 00/ 00 19
20 _ 00/ 00/ 00 00/ 00/ 00 20
Figure K-1 Sample Record of the Laboratory Validation
Dat abase (conti nued)
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VI EW SCREEN: 7/ 10

PE SAMPLE 3

PE Sanple Remarks:

07/11/91: BNA/s: Several conpunds were diluted out and not detected, PES
T. Degradation products were too high and regorted as false positives, M
ETAL/s: Due to interelement interferences, Sb and Cd were high outside 3
s, Se was not detected. Failed to identify and quantify HERB. 07/15/91
: Revised data for PEST and METAL/s acceptable; BNA/s and HERB notaccept
able. Oder 2nd BNA/s and HERB. 07/27/92: Pass 2nd BNA/s but fail 2nd
HERB. 02/25/92: TPH s |ow outside 26. Revised results acceptable.

[ ABC A. MD) LABCRATCRY FI LE

VI EW SCREEN. 8/10

I NSPECTI ON

I nspector: S. Smith I nspection Date: 07/25/91
Date |nspection Report To TM 1: 08/02/91 TM 2: 00/00/00 Lab: 08/02/91

I nspection Renarks: . o .

An excellent lab. No major deficiency except for failed HERB PE. Two
i nor deficiencies: Needs segregated storage area for volatile standards
and inproved documentation for standard preparation in netal section.

Lab Responses: Response Date: 07/30/91
Satisfactory. WII have segregated storage for volatile stadards and in
proved | ogbook for metal standard.

Figure K-1 Sanple Record of the Laboratory Validation
Dat abase (conti nued)
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=W ndow 1
[ABC A M LABORATORY FILE
VI EW SCREEN: 9/ 10
STATUS REVIEW
Reviewers: S. Smith, R Anderson, C. Jones _ Date: 08/01/91
Approval : x Not Approval:__ Condi t1onal Approval:
Revi ew RemarKks: .
Ful | approval for all paranmeters except for HERB. The lab has to wait
for six nonths before another try for HERB PE sanple again.
Val idation Expiration Date: 02/06/93
= W ndow 1
[ABC A M| LABORATCORY FI LE
VI EW SCREEN. 10/ 10

Project A Nane:

PERFORVANCE EVALUATI ON

Elm County Landfill

RI/FS

Phase:

Comments: M ssed the holding tine for 10 VOA sanpl es due to workl oad,
Date: 12/02/91
Responses: Resarrgle and reanalysis of all 10 sanples at lab’s cost. T
he | ab nmakes sure not happen again. Date: 12/12/91
Project B Name: ase:
Comment s:
Date: 00/ 00/ 00
Responses:
Date: 00700700
Project C Nane: Phase:
Comment s:
Date: 00700700
Responses:
Date: 00/ 00/ 00
Figure K-1 Sanple Record of the Laboratory Validation
Dat abase (continued)
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SUPPLEMENTAL QUESTI ONNAI RE  FOR
VALI DATION OF USACE DI VISION LABORATORIES

This supplenmental questionnaire is designed to elicit
additional information from USACE division |aboratories that
serve as government Quality Assurance (QA) laboratories for the
USACE HTRW prograrns. Pl ease meke a concerted effort to furnish
the information as accurately and concisely as possible.

The prelimnary questionnaire (Appendix E) is divided into
seven sections. This supplenental questionnaire adds the eighth
section to address the QA role of the governnment QA | aboratories.
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SECTION 8.  QUALITY ASSURANCE CONTRCLS

Are procedures docunented for performng all of the required
QA activities per ER 1110-2-263? Yes ? ] No [ ] If yes,

pl ease attach copies of any available SOPs to this
questionnaire.

What kinds of QA activities does your |aboratory engage in?

Revi ew and Comrent on Project Docunents
Attend Project Meetings

Perform Site Visits

Recei ve/ Review Incomng QA Sanples

Anal yze QA Sanpl es | n-House
Eval uate Contractor’s Data
Wite Chem cal QA Reports
Qther Activities (specify)

Sunmary of QA Staff. The primary duties of the QA staff
shoul d” be the performance of QA duties as described in Item 2

above.
Yrs QA & Ot her
Nange Title Education Exp Duties Perforned

For the conplete last fiscal year, how nmuch chem stry work
(in dollars) has your lab conpleted?

[ n- House Contracted Qut
HTRW Test i ng HTRW Testi ng
Ot her Testing QO her Testing

L-3
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5. For the HTRWwork described above, please check the chem cal
anal yses that are routinely conducted in-house at your
Iaboratordy at the present time and those that will be

a

conducted at your |aboratory wthin the next couple years:
Run Run

Met hod Par aneters Now Lat er

8240 Vol atile O ganics

8010 Hal ogenated Vol atile Organics

8020 Aronmatic Volatile Organics

8250/ 8270  Semvolatile Organics

8080 Organochl orine Pesticides

8080 Pol'ychl orinated Bi phenyls

8150 Chlorinated Herbicides

6010 Trace Metals (ICP)

7000s Trace Metals (Flame AA)

7000s Trace Metals (GFAA)

7470/ 7471 Trace Metals (Hg by CVAA)

418.1 Petrol eum Hydrocarbons

8015M Pet rol eum Hydrocarbons

8100/ 8310 Pol ynucl ear Aromatic Hydrocarbons

8330 Ni troaromatics and Nitram nes

9010/ 9012 Cyani de

9060 Total Organic Carbon

300s Common  Ani ons

1311 TCLP

O her anal yses (Please list.)

6. For the above HTRWwork, how much work (in dollars) is
conventional analytical work (or QC work) and how much work
(in dollars) is used to performthe QA duties?

| n- House Contracted Qut
QC Work QC Work
QA Work QA Work

L-4
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Does your |aboratory wite Chem cal Quality Assurance
Reports? Yes [ ] NOJ ] | f yes, how many reports has your
| aboratory conpleted during last fiscal year?

Pl ease attach copies of sonme representative reports to this
questionnaire.

Pl ease conplete CHART L-1 (Page L-6) for all HTRWprojects
performed by your |aboratory during last fiscal year. Mke
additional copies of CHART L-1 if needed.

Pl ease conplete the follow ng chart for all conmercial

anal ytical chem stry |aboratories that are under current
contracts to support your |aboratory. For each |aboratory,
pl ease Iist the size and duration of the contract and the
type of work each |aboratory is performng for you.

Contract
Lab Nane/ St at e Si ze/Duration Type of Wbrk

L-5
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_Please circle all , !
project performed by your |aboratory during last fiscal

Proj ect Nane and Phase

CHART L-1

applicable QA functions for each HTRW

Type of QA Functions:

1) Docunent Review,

ite Visits,

QA Sanpl es | n-House,

Chemi cal
(9) Al

QA Reports,
of the above.

(2) Attend Project
(4) Receivel/Review Incomng QA

E

6
8

|

Eval uate Contractor’s Data,

year.

QA Activities

123456738
12345678
12345678
12345678
123456178
12345678
123456738
12345678
12345678
12345678
12345678
12345678
12345678
12345678
123456738
12345678
Meetings, (3) Perform
Sanmpl es, (5) Analyze
7) Wite

QO her Activities as |listed on Page L-3,

L-6

©O© O O O o o

© o o o o

© o o o
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LI ST OF ABBREVI ATI ONS, ACRONYMS
FORMULAS, SYMBOLS, NUMBERS, AND TERMS

The followng list defines the abbreviations, acronyms,
formul as, synbols, nunbers, and terns used in this manual. Sone
of these entries are common throughout the environnental industr
and governnent offices; many are unique to the U S. Arny Corps o
Engi nleers. They are li1sted here as an aid to the reader of this
manual .

Term Definition
AA Atom ¢ absorf)ti on spectrophot onet er
AAR Asbest os Anal yst Registry
ACC Ai r Combat Conmand
ACS Anmerican Chem cal Society
AF Air Force
A Silver
A Al um num
ALKAL Al kalinity (Methods 310s)
ANI ON Common anions (Methods 300. 0/ 300s)
APHA Anmerican Public Health Association
API Anerican PetroleumlInstitute
ARCS Al ternative Renedial Contracts Strategy
As Arsenic
AST Aboveground storage tank
ASTM Anmeri can Soci et or Testing and Materials
AVO Aromatic volatile organic conpounds
(Met hod 8020)
AWM Anmerican Water Works Associ ation
Ba Bari um
BD Bl ank duplicate
BFB 4- Br onof | uor obenzene
Be Beryl lium
BNA Base neutral, and acid extractable organic
conpound
BRAC Base Realignnent and Cl osure
BS Bl ank spi ke
BSD Bl ank spi ke duplicate
Ca Cal ci um
CCC Cal i bration check conpound
CCS Continual calibration standard
Cccv Continual calibration verification
Cd Cadmi um
CDAP Chemi cal Data Acquisition Plan
CEMRD Corps of Engineers, Mssouri River Division

M 2
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Term Definition
CFR Code of Federal Regulations
CLP Contract Laboratory Program
CVS Corrective neasures study
CN Total and anenabl e cyanide (Methods 9010A/ 9012)
Co Cobal t
CcoC Chai n- of - cust ody
coD Chemi cal oxygen demand (Methods 410s)
COR Contracting officer representative
CQAR Chem cal Quality Assurance Report
Cr Chrom um
a (M) Hexaval ent chrom um
Cu Copper
CVAA Col d vapor atom c absorption
Dal apon A trade nanme for a herbicide
DCBP Decachl or obi phenyl
DDD Di chl or odi phenyl - di chl or oet hane
DDT Di chl or odi phenyl -trichl oroet hane
DERP Def ense Environmental Restoration Program
DFTPP Decaf | uorotri phenyl phosphi ne
DOE Department of Energy
DOT Department of Transportation
DQO Data quality objective
DRO Di esel range organics
ECD El ectron capture detector
ELCD El ectrolytic conductivity detector
EM Engi neeri ng nanual
EMSL Environnental Mnitoring Systems Laboratory
Endrin A trade nanme for an insecticide
ENG Engi neeri ng
EP Extraction procedure o
EQL Estimated quantitation limt
ER Engi neering regulation _ _
ERDEC (E:%gemmd Research, Devel opnent and Engi neering
nt er
EXPLO Ni troaromatics and nitram nes expl osives
(draft Method 8330)
FAX Facsimle
Fe | ron
FID Fl anme ionization detector
FLAA Fl ame atom c absorption
FOA Field operating activities
FPD Fl ame photonetric detector
FR Federal Register
FUDS For ner | ?/ Used Defense Site
FS Feasibility st ud%
cC Gas chromat ogr aphy

M3
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Term Definition

GO/ M5 Gas chromat ograph/ mass spectroneter

GFAA G aphite furnace atom c absorption

GHAA Gaseous hydride atom c absorption

GPC Cel perneation chromatography

GRO Gasol i ne range organics

HARD Total hardness (Methods 130s)

HAZWRAP Hazar dous waste renedial action program

HC Hydrochloric acid

HERB Chlorinated herbicides (Mthod 8150A)

Hg Mer cury

HNQ, Nitric acid

HPLC H gh performance |iquid chromatography

H.P O ort ho- Phosphoric acid

HRGC/ LRVS Hi gh resol ution gas chromat ograph/| ow
resol ution mass spectroneter

HRGC/ HRVS Hi gh resol ution gas chromatograph/ hi gh
resol ution mass spectroneter

HQUSACE/ OCE Headquarters, U S. Arny Corps of Engineers/
Ofice of the Chief of Engineers

H,SO Sul furic acid

HTRW Hazar dous, toxic, and radioactive waste

HTRW MCX HTRW Mandatory Center of Expertise

HVO Hal ogenat ed vol atil e organic conpound

| C l on chronat ogr aphy

| CP I nductively coupled plasma-atomc em ssion
spectronet er

| CP/ M5 I nductively coupled plasma/mass spectroneter

I CS Interference check standard

| CV Initial calibration verification

| D I nside diameter; or identification

| DL I nstrument detection limt

IR | nfrared

| RP Installation Restoration Program

JP-4 An engine fuel for jet-propelled aircraft

K Pot assi um

KCN Pot assi um cyani de

LC/ M5 Li qui d chromat ograph/ mass spectroneter

LCS Laboratory control sanples

LCSD Laboratory control sanple duplicate

LI MS Laboratory information management system

LVC Laboratory validation coordi nator

LQW Laboratory quality nanagenent nanual

MB Met hod bl ank

MCX Mandat or(?/ Center of Expertise

VD Matrix duplicate

VDL Met hod detection limt

M4



Na, S, Q
NACI P

NEESA

Ni
NI OSH

NI ST
NPDES

NVLAP

&G
OSHA
OSW
PA
PAH

PARCCS

PAT
Pb
PCB
PCDD
PCDF
PE
PES
PEST
PFB

PHENO
PHENL
PI D
POC
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Definition

Trace metals (Methods 6010A/ 7000s)

Magnesi um

Manganese

Mol ybdenum

M ssouri River Division

M ssouri R ver Division Laboratory

Matrix spike; or mass spectroneter

Met hod of standard additions

Matri x spi ke duplicate

Sodi um

Sodi um hydr oxi de

Sodi um thiosul fate

Naval Assessnent and Control of Installation
Pol | ut ant s

U S. Navy Energy and Environnental Support
Activity

Ni ckel

National Institute for occupational Safety and
Heal t h

National Institute of Standards and Technol ogy
National Pollution Discharge Elimnation System
Nucl ear Regul atory Comm ssion _ _
Nat i onal Voluntary Laboratory Accreditation
Pr ogram

Ol and grease

Qccupational Safety and Health Adm nistration
Ofice of Solid Waste

Prelimnpary assessnent

Pol ynucl ear aromatic hydrocarbons

(Met hods 8100/ 8310)

Precision, accuracy, representativeness,
conPar ability, conpleteness, and sensitivity
Pro O|I ciency Analytical Testing Program

Lea

Pol ychl ori nated bi phenyls (Method 8080)

Pol ychl ori nated di benzo- p-di oxi ns

Pol ychl ori nated di benzof urans

Performance eval uation

PE sanpl e supplier

Organochl orine pesticides (Method 8080)

Pent af | uor obenzyl br om de

Potential of hydrogen

Phenol s (Met hod 8040A

Phenol ics (Methods 9065/ 9066/ 9067)

Phot oi oni zati on detector

Poi nt of contact

M5
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Term

Definition

SEM

SIM
SOP
SOW
SPCC

SQG
SW 846

TAL
TBA
TCL
TCD
TCDD
TCLP
TCWX
TDS

Pet rol eum
Priority B
Part per
Part per
Practi cal
Quality as
Quality co
Percent re

Resour ce Conservation and Recovery Act

oils, or

ol | ut ant

illion

million

| ubri cant

quantitation limt

sur ance
nt r ol
covery

RCRA facility assessment
RCRA facility investigation

Service

Engi neering Managenent

di fference

Remedi al action

Radi ochem stry

Routine Anal yti cal
Renmedi al design
Renedi al

Response factor
Remedi al investigation
Rel ative percent

Rel ative retention tine

Society
Speci a

Ant i non
Snal |

An

al yti cal

Servi ce

Safe Drinking Water Act

Sel eni um

of Autonotive Engineers

usi ness Adm ni stration

Scanning electron mcroscope

Super f und
Site

I nvestigation

Sel ected ion nonitoring
Standard operating procedure
Scope of work
System performance check conpound; or

prevention control
quality generator

Smal |
St ai nl ess

The USEPA docunent,

st eel

Solid Waste" _
Target Analyte List
Tet rabut yl ammoni um

Tar get
Ther mal

and count er neasur e

"Test

Compound Li st
conductivity detector

Met hod for

Tetrachl or odi benzo- p- di oxi ns

Toxicity characteristic

2,4,5 6-Tetrachl oro-m xyl ene

Tot al

M 6

di ssol ved solids (Method 160.1)

spill

Eval uati ng

| eachi ng procedure



Term

TIC

T

T0
TOC
TOX
™

™ COR

TPH
TRPH

TSS
USACE
USAEC
USAFCEHL

USDA
USEPA
USGS
UST
W/ VI S
\Y
VOA
VOC
vl v
V\ES
WP
WPCF
W6
ZHE
Zn
130s
300s
300.0

310s
410s
413.1

413. 2
418. 1

601
602
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Definition

Tentatively identified conpound

Thal ['i um

Toxi ¢ organics

Total organic carbon (Method 9060)

Total organic halides (Mthods 9020A/ 9022)
Techni cal nmanager

Techni cal manager/contracting officer
representative

Total petrol eum hydrocarbons (nodified

Met hod 8015)

Total recoverabl e petrol eum hydrocarbons
(Met hod 418.1) .

Total suspended solids (Method 160. 2)

U.S. Arny Corps of Engineers

U S. Arny Environnental Center

U.S. Arny Force Cccupational and Environnent al
Heal th Laboratory

U S. Department of Agriculture

U S. Environnental Protection Agency
United States CGeol ogi cal Survey

Under ground storage tank
Utraviolet/Visible

Vanadi um

Vol atile organic analyte (Method 8240A)

Vol atil e organi ¢ conpound

Vol une to vol une _

Wat er ways Experinent Station

Wat er pol | ution

Water Pollution Control Federation

Wat er supply

Zer 0- headspace extractor

Zi nc

USEPA net hods for total hardness

USEPA net hods for common ani ons

USEPA met hod for common ani ons by ion

chr omat ogr aphy o

USEPA methods for alkalinity

USEPA net hods for chem cal oxygen denmand
USEPA nethod for oil and grease by gravinetric
met hod

USEPA nethod for oil and grease by IR
USEPA nethod for total recoverable petrol eum
hydr ocarbons by IR

USEPA net hod for purgeabl e hal ocarbons by GC
USEPA net hod for purgeable aromatics by GC
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603 ggEPA method for acrolein and acrylonitrile by

604 USEPA met hod for phenols by GC

606 USEPA net hod for phthalate esters by CGC

607 USEPA net hod for nitrosam nes by GC

608 USEPA nethod for organochlorine pesticides and
PCBS by GC

609 gSEEé met hod for nitroaromatics and isophorone
Yy

610 USEPA nethod for polynuclear aromatic
hydrocarbons by GC

611 USEPA nethod for hal oethers by GC

612 USEPA nethod for chlorinated hydrocarbons by GC

624 USEPA net hod for Burgeables by GO M5

625 ggfsé met hod for base/neutrals and acids by

1010 USEPA nethod for ignitability by Pensky-Martens
cl osed-cup net hod

1020A USEPA nethod for ignitability by Setaflash
cl osed-cup net hod

1110 USEPA nethod for corrosivity toward steel

1310A USEPA nethod for extraction procedure toxicity
test method and structural integrity test

1311 USEPA nethod for toxicity characteristic
| eachi ng procedure

3005A USEPA net hod for acid digestion of water for

total recoverable or dissolved netals for
anal ysis by FLAA or ICP

3010A USEPA nethod for acid digestion of aqueous
sanpl es and extracts for total netals for
anal ysis by FLAA or ICP

3020A USEPA nethod for acid digestion of aqueous
sanpl es and extracts for total netals for
anal ysis by GFAA

3040 USEPA net hod of dissolution products for oils,
greases, or waxes

3050A USEPA nethod for acid digestion of sedinents,
sl udges, and soils

3060 USEPA net hod for al kaline digestion of
hexaval ent chromum in solid waste

3510A USEPA net hod for separator funne
liquid-liquid extraction

3520A USEPA net hod for continuous |iquid-Iliquid
extraction

3540A USEPA net hod for Soxhl et extraction

3550 USEPA net hod for sonication extraction
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Term

3580A
3610A
3620A
3630A
3640
3650A
3660A
3810
5030A
6010A
7000s
7060
7061A
7470
7471
7740
7741
8010A
8015A
8015M
8020

8040A
8080

8100
8140
8150A
8240A
8250

8270A

Definition
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USEPA net hod for waste dilution
USEPA net hod for al um na col um cl eanup
col um cl eanup
USEPA nmethod for silica gel
USEPA met hod for gel - perneation cIeanuF

USEPA met hod for acid-base partition cleanup
USEPA net hod for sul fur cleanup
USEPA net hod for headspace extraction and
screening of purgeable organics

USEPA net hod for Flori si

USEPA net hod for purge-an

-t

USEPA net hod for netal anal

or CVAA
USEPA nethod for anal ysi s
mpl es b%
USEPA met hod for anal ysi s
sanpl es b% GHAA
USEPA met hod for anal ysis
wast e by CVAA
USEPA net hod for anaIyS|s
or semsolid waste bY
USEPﬁ ne%hod for analysis
es
US A net%od for analysis
sanples b

USEPA net%od for hal ogenat ed

of
of
of
of
of

of

SIS b
USEPA net hods for netal analysis

cl eanup

rap

agqueous
agqueous
nercury
nercury
aqueous

aqueous

%ly FLAA, GFAA,

arsenic
arsenic
in liquid
in solid
sel eni um

sel eni um

vol atil e organics

e -
EPA net hod for nonhal ogenated vol atile

organics by GC

Mbdi fi ed USEPA Met hod 8015 for total

hydr ocar bons by GC

petrol eum

USEPA net hod for aromatic volatile organics by

GC

USEPA net hod for phenols by
USEPA net hod for organochl orine pesticides and

PCBs by GC

USEPA met hod for pol ynucl ear

hydrocarbons by GC

GC

aromatic

USEPA net hod for organophosphorus pestici des by

GC

USEPA net hod for chlorinated herbicides by GC
USEPA nmet hod for volatile organics by GO
USEPA met hod for semivolatile organics by

acked colum GC/ M5

EPA nmethod for semvolatile organics by

capillary GC/ M5
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8280 USEPA nethod for PCDD and PCDF by GC/ M5

8310 USEPA net hod for pol ynucl ear aromatic
hydr ocar bons by HPLC

8330 Draft USEPA nethod for nitroaromatics and
nitramnes by HPLC

9010A USEPA nmet hod for total and anenabl e cyani de by
manual calorinetric method

9012 USEPA nmet hod for total and anmenabl e cyani de by
automated calorinetric method

9060 USEPA nethod for total organic carbon

9065 USEPA met hod for phenolics by nanual
spectrophotonetric method

9066 USEPA net hod for phenolics by autonated
calorimetric nmethod

9067 USEPA met hod for phenolics by
spectrophotonetric method

9071 USEPA nmethod for oil and grease extraction of

sl udge sanpl es
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