STATEMENT OF WORK (FORMERLY CALLED
“REQUIREMENTS DOCUMENT™) - ANALYTICAL SUPPORTY
(RFP number 9 XS1-Q4257)

(REVISION 2 - JULY, 1885)

BACKGROUND

Ovaryiew of the problem - The University of Calfornia has operated Los Alamos National
Laboratory since 1843. The primary mission of LANL has been niuclear weapons research and
development and basic research in the areas of physics, chemistry, and engineering that supports
the weapons development. In addition, research cn peacetime use of nuclear energy has
included spaca applications, power reactor programs, radiobiology, and medicine. Other LANL
programs include elementary particle physics, applied photochemistry, astrophysics, earth
sciences, energy resources, nuclear fuel safeguards, lasers, computer sciences, solar energy,
geothermal energy, biomedical and environmental research, and nuclear waste management
research. Past and present work performed at LANL has created a need for analyses of samples,
both for the purpose of Waste Management activities related to treatment, storage, and disposal
of wastes generated as a result of ongoing operations {radioactive, hazardous, and mixed waste),
and for the purpose of Environmental Restoration, which includes remedial actions involving past
and potential releases from inactive waste sites, and decontamination and decommissioning of
surplus faciliies. Sample analyses are needed primarily in the areas of organics, inorganics,
radiochemistry, and high explosives.

LANL must comply with the Atomic Energy Act and all Federal and State environmental
requirements addressing the handling, transport, release, and disposal of hazardous materials, as
well as protection of ecological, archaeological, historic, atmospheric, and aquatic resources. The
primary Federal legislation impacting the analyses of environmental samples for LANL is the
Resource Conservation and Recovery Act (RCRA) as amended by the Hazardous and Solid
Waste Amendments (HSWA) of 1884. The Comprehensive Environmental Response,
Compensation and Liability Act (CERCLA) and Superfund Amendments and Reauthorization Act
(SARA-related actions for potential release sites are being addressed under DOE's Environmental
Restoration Program in conjunction with RCRA corrective actions. Other environmental
requirements, such as the Clean Air Act, Clean Water Act, Safe Drinking Water Act, and State
requirements may influence analytical needs. such as method detection and quantitation limits,
analytes of interest, and media of interest.

- Presently, LANL internai laboratories provide chemical analytical
services for the Laboratory, including organic, inorganic, and radiochemical analyses for trace
level contaminants in varicus matrices, such as water, waste water, soils, sludges, filters, and oils.
These matiices may contain both radioactive and hazardous materials.

LANL also uses subcontractor support for analyses of samples (through the subcontracts
awarded under RFP number 5-XS1-Q4257) because of the workload related to RCRA and other
activities in the areas of Waste Management and Environmental Restoration, at a minimum, that
exceed the capacity present within LANL internal {aboratories. The subcontracts provide LANL
with support in the areas of organics, inorganics, radiochemistry, and high explosives. Samples
may contain both hazardous and radioactive components. Radioactivity will not exceed 100
nanocuries (nCi) per gram.
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Procedures for both LANL and the subcontractors follow, as well as general and specific
subcontract requirements as revised through Revision 2.

GENERAL REQUIREMENTS

Sampie scheduling and receipt procedures - The responsibility for scheduling of samples rests
with LANL's Sample Coordinator. The Sample Coordinator will make every effort to notify the
subcontractor of sampie defivery at least 4 weeks prior to the dispatch of samples from LANL i
enable the subcontractor to effectively schedule sample analyses. When the subcontractor has
been notified at least 4 weeks in advance of sample delivery (assumed to be one business aay -
including Saturdays - after the day of dispatch), it is obligatory to accept the samples and anatyze
them according to specified requirements (i.e., perform the required analyses within holding times
and dsiiver the data by the due date). in the case that the subcontractor is notifiad of sample
delivery less than 4 weeks prior to dispatch of sampies, the subcontractor has the right of refusal.
in extenuating circumstances. when the subcontractor has had at least 4 weeks notice of sample
delivery and will be unable to meet the data tumaround tima, the Sample Coordinator will
consider negotiating (with the approval of the Contract Administrator) an exterided data delivery
date with commensurate sample analyses price reductions, providing this negotiation occurs prior
to sample delivery.

If sample delivery dates chnge by more than § days due to field problems or client sgample
scheduling changes, unless the laboratory is notified of these changes at least 4 weeks prior to
shipment of the samples, the subcontractor's right of refusal is in effect.

Scheduling of sample delivery may be by telephone and/or FAX during the initial phase of the
subcontract. However, it will be done electronically by the Sample Coordinator as soon as
possible. in addition, electronic transmission of the analysis request will be coordinated with
sample delivery, identifying, at a minimum, the Sample Defivery Group (SDG) or Request Number
{RN) { “SDG" and "RN" will be used interchangeably to mean the same thing - based on the
specific LANL program’s usage), sample numbers, analyses to perform, and required tumaround
time. The subcontractor must notify the Sample Coordinator, either by phone or FAX (may be
electronically, in the future), if the samples are not received on the day scheduled. in addition,
when samples are recelved, the subcontractor must notify the Sample Coordinator of any
problems associated with those samples (e.g., broken contziners, inadequate volume - not
problems with the analyses) by the next business day.

Whatever information can be provided about the radiocactivity of the samples being scheduled will
be communicated to the subcontractor by the Sampie Coordinator. The resuits of LANL's
radioactivily screening may preclude delivery of scheduled samples if higher radioactivity is
identified then allowed by the laboratory's Nuclear Regulatory Commision (NRC)Yagreement state
license. Any screening data provided with the samples is not guaranteed to be accurate enough
to preclude the need for the laboratory to perform whatever radioactivity screeriing it considers
necessary to protect health and safety and NRC licenses.

LANL plans to supply all sample bottles and coolers for this subcontract.  Howewver, in an
emergency, the subcontractor may be asked to supply bottles andior coolers, which will be billed
as a separate line item according to the subcontractor laboratory's standard price list for this
service, which will be submitted with your best and final offer. Specifications for the
botties/coolers will be provided by the Sample Coordinator if the need arises.
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Sample delivery will be by SDG or RN. An SDG or RN is defined as a group of samples that must
be reported together (may include QC samples), and may arrive at the subcontractor iaboratory
over a period of up to 14 days, to allow for long-term field sampling when necessary. Note that
the SDG or RN generally arrive all in the same day. The subcontractor must meet holding tmes,
regardiess of the fact that an SDG/RN may be delivered to the laboratory over up to a 14 day
period. The data due date for the entire SDG/RN will be based on the last day of delivery of
saimples for that SOG/RN. The Samnple Ccordinator will designate the samiple numbers that fall
within an SDG or RN, based on the sample matrices that are to be analyzed.

It is important to understand how LANL is defining a sample for purposes cf this subcontract and
how it relates to the SDG or RN (though not related to sample analyses prices). The Sample
Coordinator or field personnel will assign a sample number to each sample bottie delivered to the
subcontractor, with the appropriate designation of determinations to be performed on the template
accompanying the samples. The SDG or RN count is based on the number of different sample
numbers received by the subcontractor laboratory. There may be more than one "determination
category” for a sample - e.g., for organics there could be 3 determination categories for one
sample (VOA, BNA, and pesticide). There could be several bottles delivered for the single sample
for VOA, BNA, and pesticide analyses, but all would have the same sampie number on them, aind
they would count as one sample of the SDG.

LANL reserves the right to order analyses for specific analytes under these "determination
categories” (such as a single metal or a limited list of VOASs) for which the subcontractor would
report only the results requested but can be paid as if the entire determination category was
orclered. The reason for this is for ease of data review/data assessment when there are specific
contaminants of concern identified by LANL. The rationale for payment as if the entire
determination category were reported is that the subcontractors are likely set up in a mode tc
routinely prociuce data on the gamut of analytes within a determination category (calibration,
reporting forms, etc.) so that they do not save money by analyzing a limited list from the
determination category. Not withstanding any of the above paragraph, the subcontractor may
elect to charge a lesser amount when a limited list of analytes is ordered - as may be proposed
under non-routine analytical services.

All samples dispatched from LANL that may be from an area of possible radioactive contamination
will undergo radiological screening with the exception of rinsates and some water samples. (The
subcontractor will be paid the % increase in sample analysis cost for radioactive samples that is
agreed upon at subcontract award.) When available, this screening data will be provided to the
subcontractor. (Procedures for radiological screening are found in Appendix 1.) No samples will
knowingly be sent to a subcontractor that exceed the subcontractor's NRC/agreer. .nt state
license. Note that the subcontractor is required to provide LANL with a copy of any new or
revised NRC licenses upon their receipt. Note also that all laboratories receiving samples from
LANL that may be from an area of possible radioactive contamination must have an NRC facilities
license. If a laboratory conducts their own radiological screening and determines the sample to
be at background, the sample may be sent for analysis to a "sister” laboratory that is included on
the contract. In such an event LANL wili not be responsible for any damages caused by
inaccurate radiological screening by the subcontractor. Each laboratory is responsible for
ensuring that such shipments are within the applicable NRC/agreement state regulations.

Despite the fact that LANL will screen the samples for radioactivity prior to shipment, and will not
knowingly send samples to the laboratory exceeding the NRC facility license limit, it is the
subcontractor's resnonsibility to manage any potential exceeding of the license limit due to other




samples in house. The subcontractor must work with the Sample Coordinator if it appears the
Ricense limit may be exceeded; however, once the capacity is committed to LANL, the
subcontractor must not take other clients' samples if those sampies will cause the laboratory's
license limit to be exceeded once LANL samples arrive.

Deliverables requirements - Data tumaround times may be from 15-60 days for organics,
inorganics, and explosives and from 30 days to a subcontractor-proposed tumaround time for
radiochemistry, at the specific prices for various turnaround times established at subcontract
award. The schedule for delivery of data will be provided by the Sampie Coordinator at the time of
scheduling.

initially, the deliverables will consist of Microsoft Excel spreadsheets or Tab delimited ASCHi fiies
on 3% inch diskettes, a Case Narrative in Microsoft WORD or Wordperfect (as described in
Section V) as well as hardcopy for elements not transmittable in Microsoft Excel (e.g.
chromatograms, spectra). in addition The required hardcopy items are identified in each of the six
routine analyses Sections lils and must be delivared by the data dus date (with the diskette, f #t is
provided). LANL will provide the software needed for generating the LANL-specific Microsolt
Excel spreadsheets/TAB delimited ASCII files.

A hardcopy of the Case Narrative described in Se.tion V, "Reporting Requirements,” is required
with delivery of data for each SDG/RN.

A. copy of all laboratory Chain-of-Custody docuimentation must also be delivered simuttaneousty.
Note that the original Chain-of-Custody documentation will be transmitted with the samples
retumed to LANL uniless samples are completely uvsed up or, with LANL approval, the laboratory
disposes of the samples, in which case the originat is sent with the diskette/hardcopy, as
described in {L.E.

All reports and documentation must be legibie, complete, paginated, and in order according to
requirements identified in the template accompanying the samples, and paginated.

Soll results must be reported on a dry weight basis (including % moisturs) except for tritium and
omefhstaneeswhenmssmppmpﬂatetodrymsoﬂwnplapmfbmdym (hwhichaselhe

%: moisture should be reported, as for tritium) yniess It creat I : ,
; lnmesecases ltmustbunﬁedwhmecua

“sampld to calculate the percent motature.
‘naitative (essentially an SDG narrative) why the sample was ot dried and % moisture not ‘
reported.

Examples of the draft Microsoft Exce! spreadsheets o be used are located in Appendix 2.

The hardcopy and the SDG file (see Saction IX.C) must be sent together (with the diskette, if
requested) to:

John Miglio, Sample Coordinator
Los Alamos National Laboratory
PO Box 1663

MS E-509

Los Alamos, New Mexico 87545

or, if éent by overnight carrier such as Federal Express,
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John Miglio, Sampie Coordinator
L.os Alamos National Laboratory
TA-35, Building 128. MS E-509
Drop 01U

Los Alamos, New Mexico 87545

The required electronic deliverable is an IBM or IBM-compatible, 3.5 inch diskette.

The hardcopy case narrative and items spelied out in the specific routine analyses categories
must aiways be submitted. Hardcopy of the diskette deliverable will be requested when needed,
and is separately billable. CLP-like forrs may be requested by form number also. If this occurs,
thay will be billable separately.

Raw Data Dalivery - Raw data is considered part of the SDG/RN File as described in Section iX,
and is transmitted as part of the SDG/RN File by the data due date.

Sample holding times - All samples must be prepared and analyzed in accordance with relevant
hoiding times from the sampling date as spelled out in SW-848. The analysis request
documentation will clearly relate the sampling date/time so that the subcontractor is aware of the
time constraints on sample preparation or analyses. LANL plans to have samples delivered to the
laboratory with at least 72 hours remaining for sample extraction or analysis. However, it may
occur that the samples arrive in the laboratory with less than 72 hours remaining within the SW-
846-stipulated holding time and it may be critical to the user of the data that the holding time be
met. In these circumstances, the subcontractor would be paid the % sample analysis price
increase established for sample extraction or analysis on samples arriving with less than 72 hours
remaining toward the SW-846 holding time. The subcontractor will not be held responsible for
missing holding times when LANL has sent the sample(s) too late to meet SW-846 holding times
{e.g., 24 hours or less until holding time expiration).

: and extracts - All unused samples,
unless LANL has approved dcsposal by the Iaboratory, and all empty cooleers must be returned to
LANL (Sample Coordinator) in the original sample containers. Samples must be retumed to LANL
within 60 days of LANL's acceptance of data. The subcontractors will be provided with instructions
for using a LANL billing number (also for data package delivery). Unused samples must be
returmed under chain-of-custody, using the original Chain-of-Custody documentation for this
purpose and must be properly packaged to prevent breakage. This chain-of-custody
documentation for return of samples will be included, by LANL, as part of the SOG/RN File
described in Section IX.

In addition to the unused samples, LANL will accept for return samples that were analyzed "as is”
{such as samples used for gamma spectroscopy) it retumned in the original container. Radioactive
digestates and extracts can also be returned if the radioactivity is greater than the measured
background by the technique used by the laboratory. However, LANL will not take back
hazardous waste extracts and digestates uniess they are radioactive, with the radioactivity greater
than measured background. The subcontractor laboratory will be responsible for ensuring that
only those radioactive extracts and digestates that result from LANL samples are shipped back to
LANL. They must be shipped back under chain of custody and clearly labeled with sample
numbers and analysis types, since LANL will need clear definition of the constituents/radioactivity
of those extracts and digestates. If the subcontractor chooses to return these extracts and/or
digestates (note that it is pot a requirement), the Sampie Coordinator should be contacted for
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direction on howtheextmcmanddigastatesaretobescroenédformdioacﬁvity-wheﬁmbyhe
SDG/RN with the extracts or digestates composited, or by the individual extracts and digestates.

Location of performance of work - The subcontractor must perform all work associated with this
subcontract at the subcontractor's faciiity that was sudited and/or acoepted by LANL. As the
subcontractor develops other facilities to provide these services, a request can be made of LANL
for approval of those facilities.

Hardwars/software - Each of the analytical methods clted in the "specific determination
categories” sections identifies the needed equipment (hardware, and in some ceses software).
The subcontractor must maintain all of the nesded equipment in good working order for the period
of performance of the subcontract. In addition, the subcontractor must have sufficient backup
equipment to meet sampie analyses commitments in case of equipment failure.

Microsoft \Mndows Operating System is required as well as Microsoft Excel

As mentioned in I1.B., LANL will provide the file templates nesded for the Microsoft Excel
spreadsheets.

Performance Evaluation Sample reaults

The subcontractor must be aware that LANL will be obtaining information on Performance
Evaluation Sample resuits from DOE's integrated Performance Evaluation Program (IPEP). The
subcontractor must provide permission, if requested, to aliow provision of this information to LANL
by inboratory name. All subcontractors must be registerad with the Mixed Analyte Performance
Evaluation Program (MAPEP) (unless they do not have an NRC facilities licenss). Note that
MAPEP results wilt be provided to LANL through IPEP.

When the quality of the data is so poor because the subcontractor did not meet requirements
because of deficient performance, and the user cannot uge the data, there will be ng payment for

the sample analyses.

lfihe user cannot use the data for the intended purpose because the subcontractor did not meet
requirements, but the data can be used for a lesser purpose by the user (&.g., focus future
needed analyses and/or sampling points, provide screening level data), 50% of the agrsed-upon
price will be paid.

For late delivery of data, payment will be reduced by 2% per day up to 75%, unless a modified
data due date was negotiated, as described in Section I.A.

Note: LANL wii! consider that the prices proposed by the subcontractor are for data deliversd by
the due date and according o subcontract requirements.

-Invoicas will be submitted monthly. Each month's invoice will include all

Invoicing instructions
SDG/RNs/RNs analyzed during the period in question and for which data packages have been
sent to LANL. information that must be included on the subcontractor's invoices is:

. Invoice number
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. invoice date

. Subcontractor narme

. Sample Delivery Group Number{s) and/or Reques: Numbers being invoiced

. List of sample numbers with associated determination categories, along with the price of
each determination

. Total amount invoiced

Sample analyses prices for various combinations of tumaround times and monthly delivery of
samples {capacity) up to the maximum for which you would like to be considered for delivery, wiil
be established at subcontract award. This maximum, which should be based on your personnel,
equipment, and facility limitations (by turnaround time) will be the basis for billing LANL. (This
assumes that the higher the volume of analyses the lower the sample analysis price).

Note: }f LANL did not cornmit to send samples during any month and 1)g 5amples were
gerit, or no analyses were completed, from previously submitted sampias, and data
packages sent, there will be no payment for that month.

SPECIFIC REQUIREMENTS FOR ROUTINE ANALYSES

The analyses categories of organics (including volatiles, semivolatiles, and pasticides/Aroclors),
ingrganics, radio-chemistry, and high explosives are considered to be routine analyses for
purposes of this subcontract, and are referred to throughout as “routine analyses categories.”
Thare will be methods options cited for each, such as SW-846, CLP, USATHAMA, and LANL.
Any other mathods/method modifications: the subcontractor wishes to use must be
approved by LANL. The request for approval must be sent o the Sample Coordinator, who
wiil provide It to the appropriate person(s) for evaluation and approval. Note that only
methods/modifications that are compatible with the EDD will be considersd. The citations
will be for the commonly used methods, some of which are considered to be standards. When the
laboratory chooses to use cited SW-846 methods, the current (or most recent draft) version will be
considered the appropriate one and will be cited. These SW-846 methods are available through
the Methods Information Communication Exchange (MICE) at (703)821-4789. Note, Itis nota
requirement to use the promulgated version of SW-846 except in specific categories as outlined in
40 CFR Parts 260-270. The laboratorv will be notified in the unlikely situation that samples are
related to one of those categories.

In addition, a listing of the required hardcopy data is provided. The target analyte lists will be
included in each of the Section liis, and is required - regardiess of what method is used by the
laboratory unless a limited list of analytes is ordered (as described in Section . A. Each of the
Section Ills will clarify the QC requirements, regardless of the method used.

"Estimated Quantitation Limits (ECQLs)" are provided for the organics, high explosives, and
radiochemistry parameters. EQL's are defined in various SW-846 methods as "the lowest
concentration that can be reliably achieved within specified imits of precision and accuracy during
routine laboratory operating conditions. The EQL is generally 5 to 10 times the Method Detection
Limit (MDL). However, it may be nominally chosen within these guidelines to simplify data
reporting. For many analytes the EQL is selected from the lowest non-zero standard in the
calibration curve. Sample EQLs are highly matrix-dependent. The EQLs listed in SW-846
methods are provided for guidance and may not always be achievable.” The definition indicates
that EQLs listed for soil/sediment are based on wet weight and that normally data are reported on
a dry weight basis, thus causing £:QL.s higher than those cited for dry weight.




For inorganics, "Estimated Detection Limits (EDL:)" are provided instead of EQLs, to reflect the
Contract Required Detection Limits (CRDLs) of the Contract Laboratory Program methods.

Ezch of the 6 categories has a separate Section |il, 30 that each subcontractor will have to dea!
only with the relevant sections. Note that the orgainics category is divided intc separate Section
lis for volatiles, semivolatiles, and pesticides/Aruclors.

SPECIFIC REQUIREMENTS FOR NON-ROUTINE ANALYSES - Non-routine analyses which
have been intluded in your contract &t your request or may be included as a resuit of
revisions/change orders to your contract (a revised fist of LANL needs for which proposals are
wanted is included as a mvised Appendix 3), are analytical services other than the six routine
analyses categories. Routine, standard, or widely used methods are available for some of them.
Others are very specialized and may be of an emerging nature. A per-sample price for analysss
for each of the parameters identified that you are interested in (end for which you have the
capabiiity), as well as a tumaround time for data delivery, shouid be proposed, and the method
cited {if "standard”) or general technology (if not “standard™). Submission of the Subcontractor
price Jist for ali available services is approptiate, if desired. The purpose of this activity is to
provide LANL with a ready list of subcontractor analytical services to meet a diversity of LANL
needs needs in circumstances when the 6 specified routine analyses categories are insufficient.
Note: proposals on the non-routine analyses will not affect the sslection of the
iaboratories for subcontract awards, but are for use after subcontiracts are In piece. These
analyses will bs ordered/scheduled in the same manner as described in Section ILA.

REPORTING REQUIREMENTS - For the 8 routine analyses categories, reporting must be made
as described in Section I1.B., "Data delivery requirements”™ and, more specifically, as defined
within each of the routine analyses categories’ Section Iil, deliverables. Al results must be
reportad on a dry weight basis other than the exceptions noted in I1.B.

Reporting for pon-routine analyses (discussed in Section IV) will include analytical results with a¥
supporting quality control documentation in an electronic format that resembiles the routine
analyses deliverables most like the non-routine, if possible. For analyses that may not in any way
resembie the 6-routine categories (such as geo-technical or biological testing parameters), an
electronic format can ba agreed upon with the Sample Coordinator, though is not required. The
minimum requirements for deliverables for all non-routine services (with the exception of
measurements for which some or any are not applicable) are

. target analytes/measurement parameters and associated quantitation or measurement
limits

. citation of sampie preparation and analytical method used (when a "standard™ method

used or a description of the technology used when a standard method cannot be cited.

calibration data

raw analytical data (instrument outputs)

manusl calculation used for generating results (unless specified in cited method)

analytical data for use

all quakity control documentation

A narrative called the "case narrative” (WORD or WORDPERFECT file on the diskette
deliverable) will be required for every SDG/RN for both the routine and ron-rouine analyses. In

o,

e,



Vi

Vil

addition, a hardcopy of the case narrative is required with the other specified hardcopy
deliverables.

Required components of the case narrative follow:

. {aboratory name and subcontract number

. SDG/RN rumber

. Sample numbers included in the SDG/RN

. Documentation of quality control, sample, shipment and/or analytical problerns in

processing the samples, anomalies noted in the data, decision trees/corrective actions
taken to solve problems, and any cther information that might be of use to the data review
personnel or users of the data in making decisions.

In additon, the case narrative must contain the following statement: "I certify that this data
package is in compliance with the terms and conditions of the contract, Poth technically and for
completeness, except as detailed in this case narrative.” This statement must be immediately
followed by the name of the Laboratory Manager or designee, title, and date of signature. The
hardcopy of this case narrative must be signed in original and dated by the Laboratory Manager or
designee over or next to the typed name, title, and date. This statementglearly makes the
laboratory accountable fog data package verification prior to delivery to L.

REQUIRED QUALITY CONTROL PROCEDURES AND CRITERIA - Each of the routine
analyses categories Section lIl documents contains a Section IV specific to the category and
determinations within the category (e.g.. organics - pesticides) which defines quality control (QC)
»rocedures to fecliow and criteria to be met regardless of the method option used (e.g., CLP or
SW-846).

In sore cases, both SW-846 and CILP methods are cited as options. There are some differences
in these documents (e.g., QC procedures and criteria), generally the CLP methods having more
QC requirements. in a few cases, SW-846 criteria are more stringent. The Section il for each
routine anatytical category sitipulates the LANL QC requirements and criterla. There are a few
instances where procedures are different (e.g., SW-8081 requires a 5 point calibration, whereas
CLP pesticides/Aroclors methods require a minimum of a 3 point calibration). The spreadsheet
deliverable will accommodate use of either SW-846 or CLP methods.

In instances where the data acceptance criteria are not met, the subcontractor is required to
repeat the sample preparation and/or analysis. If the criteria are still not met becayse the problem
is caused by matrix effects the subcontractor should bill for both sets of analyses. if the problem
is corrected by the reanalysis, the subcontractor should bill only for the analysis that meets the
acceptance criteria and should not send the data for the non-acceptable analysis. If holding times
have expired prior to the repeat of the sample preparation or analysis, the laboratory should
contact the Sample Coordinator for a decision as to whether to perform the repeat.

QUALITY ASSURANCE (QA) PROGRAM - The subcontractor must maintain a QA Program that
ensures the quality of the data generated by the subcontractor meets the specifications of the
client. There are many elements of a QA progrars that need to be considered such as internal QC
samples to check on instrument and operater performance, use of control charts to identify
warning signals before they become problems (e.g.. for instrument performance, surrogate
recoveries, laboratory blank contamination, standards degradation, etc.), operator training -
includirg "retresher training,” internal certification of operators, internat auditing of laboratory
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operations {e.g., adherence to Standard Operating Procedures and update of them when
appropriate), audits by an outsicle party, use of NIST and EPA reference materials to provide
traceability to national standards;, insertion of blind QC sampies and other indicators to ensure thit
the iaboratory identifies and conects analytical problems as soon as possible, and verification
procedures to ensure that alf corrective action loops are closed. Good laboratory practices must
be adhered to at all times.

The subcontractor must have a Quality Management Plan (QMP), formerly referred to a Quality
Assurance Program Plan (QAPP), that meets the DOE requirements of DOE Order 5700.6¢,
where appropriate, and "EPA Requirements for Quality Management Plans - EPA QA/R-2 Inierim
Final, August 1994 (or final when available) which supersedes QAMS-005/80. The ANSI/ASQC
E4-1984 "American National Standard Specifications and Guidelines for Quality Systems for
Environmental Data Collection and Environmental Technology Programs” provides minimum
specifications and guidelinas that apply to common or routine quality management functions and
activities necessary to support environmental programs and specification and guidelines that
apply to project-specific activities involving the generation, collection, analysis, evaluation, and
reporting of environimental data. Applicable atandards and guides that can be used to osfine
criteria related specifically to analytica! laboratories include ASTM E994, Criteria for Assessing
Laboratory Competence, 1SO Guide 25, Genersl Requirements for the Competence of Calibration
and Testing Laboratories, and ANSVASQC Q2-1981, Quality Management and Quality System
Erements for Laboratories - Guidelines. The QMP must be available for review upon site visits or
upon request and delivered to the Sampie Coordinator.

LANL's QA oversight program for the subcontracts may include blind QC samples, periodic on-
site visits, and data package sudits as well as tracking and trending of ali performance
information. The subcontractor will be provided with reports on performance and on-site visit
findings and corrective action items. A comective action program wili be in place requiring
subcontractor response to observed and reported problems.

DATA MANAGEMENT REQUIREMENTS - With the ever-increasing reliance of analytical
laboratories on automation in all phases of laboratory operations, it has become more and more
critical to recognize the importance of good automated taboratory practices in order to ensure that
the benefits of these systems are not destroyed by errors introduced as a resuit of use of these
systems. In order to protect the integrity of computer-resident data, there is a series of minimum
practices and procedures that the laboratory must follow in order to assure the data are of
suﬂidentmtegrityto be used in making decisions involving human heatth and environmental

protection.

Because of concern about computer data integrity, the Environmental Prctection Agency has
published and widely distributed a document entitled "Good Automated Laboratory Practices”
which will, henceforth, be referred to as GALP. (Note: This document is still in draft form.)
Despite the draft status, this document is considered to be an appropriate guidance document.
There are 14 areas noted in the GALP for which the minimum practices ad procedures must be
adhered to by the subcontractors. Those areas are as follow: .

Personnel

Laboratory Management

Responsibie Person for the automated data collection system
A Quality Assurance Unit

Facilities
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Equipment

Security

Standard Operating Proceduraes
Software

Data Entry

Raw Data

Records and Archives

Reporting

Comprehensive Ongoing Testing
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While the GALP provides options for implementing minimum good automated laboratory practices,
each laboratory is free to choose the approach most appropriate and effective for the
organization. The subcontractors will be expected to be able 1o demonstrate their data
management practices that respond to the objectives (called “explanations™) defined within each
of the 14 cited areas.

There are 6 principles that provide the foundation for good automated laboratory practices in order
to provide control of the laboratories’ automated systems. These principles follow:

. The system must provide a method of assuring the integrity of all entered data.

. The formulas and decision algorithms employed by the system must be accurate and
appropriate.

. An audit trail that tracks data entry and modification to the responsible individual is critical
to the controf process and must be implemented.

. A consistent and appropriate change control procedure capable of tracking the system
operation and application software is also critical to the control process and must be
implemented.

. Appropriate user procedures must be followed to maintain the control process. There

must be clear directions and Standard Operating Procedures (SOPs) developed; all users
must be trained; appropriate user support documentation must be provided.

. in order to maintain consistent control of the system, akemative plans for system failure,
disaster recovery, and unauthorized access must be developed.

Each of these six principles is a specific requirement of this subcontract, and faiiure to be able to
demonstrate that each of them has been met couid result in sanctions after award, until the
provisions have been met.

- The subcontractor must have a program in place to maintain the COC
record for each sample delivered to the laboratory. This COC record tegins in the field when the
sarple is coliected and ends only when the sample is retumed to LANL (Sample Coordinator) or
it is finally disposed of. The purpose of devslioping a COC record is to create an accurate written
(or electronic) record that can be used to trace the possession and handling of the sample
throughout its history, from collection to final disposition.

-«
The samples will be delivered to the subcontractor under COC. As soon as the samples arrive at
the subcontractor laboratory, the responsibility of those samples rests with the laboratory's.
designated "Sample Custodian” who is responsible for the receipt of all samples. The

11
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subcontractor's Samgle Tustodian 15 responsible for ransrithng the required docun£ntaticr
hack to LANL {Samol: Courdinalor: acknoviedging 1eceipt of the samples ard noting any
problems/ resolutions See Sectior. ILA. for mora detalls.

Each sample must always be under custody that is documented. A sample is under cugtody f

. it is in your pessession; or

. {tis in your view, after haing in your possession; of

. it was in your possession 2nd you locked it up; or

. {tis in a designated securs arza (accessble only to authorized nersons)

The Chain-of-Custody records/documentation will become part of the SDG/RN File A copy of the
Chain-of-Custody documentation wili be transmitted back to LANL by the data due date with the
hard copy, raw data (and disketie, if required). See !l.E. concerning Chain-of-Custody for sampie
return. The original Chain-of-Custody documentation will be transmitted with the samples when
they are returned to LANL (See ILE...

Document Controf Procedures - The subcontractor must have a document control proigram in
place that assures that all documents for a specified SDG/RN of samples will be accounteo for
when the project is completed. Accountable documents include (but are not litnited to) logbocks
sample transmittal forms/COC records, semple worksheets, and any other docurents relabng to
the sample and/or the analyses.

SDG/RN Fila - The SOG/RN File {term (o be used interchangeably with "RN fil2") has tean
rentioned in several sections of this document, and for purposes of this subcantract, means the
origing! of the data package plus all records and documents related to the SDC/RN obtained or
generated by the laboratory and not spelled out - either as hard copy or electrc.nic - as
scheduled deliverable. in addition to the original data package, the SDG/RN Fiie may consist of,
but not be limited to, alt chain-of-custody records, shipping documents (e.g., airbills), sample tags,
benchsheets, logbook pages, screening records, instrument outputs, raw data, and teiephone
contact logs. This SDG/RM Fie must be transmitted to LANL with the hardcopy (and diskette, if
required) by the data due date.

Confidential informaticn - The subcontractor may (though unlikely) receive ir formation from
I.ANL identified as “confidential.” This information must be handled separately only by authorized
personnel, with ali records stored in a si2parate locked file. Permission to reprcduce any of this
confidential information must be obtained from LANL.

KEY PERSONNEL FUNCTIONS - Each of the specific requirerments for the reutine analytical
categories contains the specific key personnel functions that are unique to that analytical
category. Herein are the additional key personne! functions that are required for any and al of
these analytical categories. Note: more than one function can be performed by a single
person, except for the Quality Assurance Officer tunctions. Equivalent experience may be
substituted for specific educational requirements if it can be demonstrated.

1. Laboratory or Proiect manager - This person is responsible for the overall aspects of the
subcontract and is the primary contact with LANL. ,

2. Sampie Custodian - Responsible for receipt of LANL samples.

;W%i
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Document Control Officer - Responsible for all aspects of data deliverables - organization,
packaging, copying, and delivery.

- This person must report independently to upper management
and must not have any function directly involved in the generation of sample data for this
RFP subcontract.

Requires bachelor's degree in chemistry/science! engineering or equivalent experience +
2 years expernience including 1 year applied experience with QA principles and practices
in an analytical laboratory.

Labomatory supervisors - all routine services - Requires a Bachelor;s degree in
chemistry/science/engineering + 2 years of experience in the area supervised.

Instrument Operators for all routine services - Requires a Bachelor's degree in
chemistry/science/engineering + one year of experience on the instrument (or all in
equivalent experience).

i i : gchnicians - Requires a high schoo!
dxploma +a course in general chemistry (oollege level) + one year of relevant experience
{or all in relevant experience).

Systems Manager - Requires Bachelor's degree (or equivalent experience) with 4
courses in programming, information management, database management, or systems
requirements analysis + 1 year experience in data or systems management, including 6
months with the programs in use in the laboratory.

Programmer Analyst - Requires Bachelor’s degree (or equivalent experience) with 4
courses in programming, information management, database management, or systems
requirements analysis + 1 year experience in systems or application programming,
including € months with the programs in use by the laboratory.

j : xpert - This role is in
response toa DOE pohcy document smung that . any contmot placed with a contractor,
subcontractor, agent, analytical laboratory, or similar organization expected to receive
hazardous or radioactive materials must have on its staff an individual who is
knowiedgeable in Department of Transportation (DOT) hazardous materials regulations.”
This epplies also to shipment of samples (return to LANL) that may be hazardous or
radioactive or found to be mixed wastes. his individual(s) shal! be identifiad in writing in
any proposal submittal. A background statement of this individual's qualifications, along
with copies of training certificates or any other documented source of training or
establishment of knowledge of the DOT hazardous materials regulations, must
accompany the proposal or bid." Note: this is a function, not a position, and can be
carried out by any qualified staff member(s).

- There may be instances when a laboratory's ability to meet a

SPECIAL COMMUNICATION
specific "EQL" or "EDL" on a sample is critical because of an action threshold (usually calied a

“screening action level - SAL" at LANL). The laboratory will be informed of this situation by
Sample Management, with the request that the laboratory notify the Sample Coordinator when
matrix problems impair the ability to meet that EQL/EDL.

13
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Xii.

- The subcontractor laboratory must have a Waste Management

Waste Management Policy
policy in place mesting all relevant regulations.

14
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SECTION Hi - SPECIFIC REQUIREMENTS FOR INORGANICS ANALYSES

Qverview - Because of the history of weapons design at Los Alamos National Laboratory, dating
back to the Manhattan Project in 1843, there is reason to believe that some sites/field units
involved in DOE's Environmental Restoration Program may contain detectable concentrations of
toxic inorganic trace elements that may have been used as tracers or spun off as byproducts
during ressarch and development activities for nuciear weapons.

The analytical data generated by the subcontractor under this subcontract will be used to
determine if there are measurable concentrations of the targeted inorganics that will require
remediation.

Sample matrices that the subcontractor may receive (but not limited to) could be water, waste
water, soil, sludges, filters, and oils.

The methods cited in this section are methods of the United States Environmental Protaction
Agency (EPA). Target analytes are those required to meet New Mexico Environmental Division or
U.S. EPA regulatory requirements. The methods generally consist of either TCLP extraction or an
acid peroxide leach of the analytes from the sample matrix. In many cases, sample preparation
methods are specific for a given analyte, matrix, and instrumental detaction technique.
Quantitation of the analytes involves the relationship of the response of the analyte in a sample to
a response generated using standards.

Target analytes/methods citations -

Following are the sample preparation procedures that are appropriate for use. The most recent
version of SW-846 should be used. Alternatively, CLP sample preparation procedures (from
Statement of Work ILM03.0) may be used, if appropriate for the matrix.

SW-3005 Acid Digestion of waters for total recoverable or dissolved metals for analysis by flame
AAS or ICP.

SW-3010 Acid digestion of aqueous samples and extracts for total metals for analysis by flame
AAS or ICP.

SW-3020 Acid digestion of aqueous samples and extracts for total metals for analysis by fumace
AAS, with the exception of As and Se, which are to be prepared according to methods 7060 and
7740.

SW-3040 Dissolution procedure for oils, greases or waxes. Microwave digestion of these
samples is preferred.

SW-3050 Acid digestion of sediments, sludges, and soils.

SW-1311 Toaxicity Characteristics Leaching Procedure (Note that changes made in the Federal
Register, Volume 57, No 227, p. 55114, must be incorporated.

SW-3015 and SW-3051 Microwave Digestion procedures.

15




Target Analyte Lists and detection limits:

Estimated Detection Limits (EDL) for water samples are based on CLP "Contract Required
Detection Limits."

ICPAES (Recommended Method: SW - 6010A)

Analyte Water EDL pg/L. | Solt EDL mg/Kg
Aluminum 200 40
Antimony 60 12
Barium 200 40
Beryllium 5 1

- Cadmium® 5 1
Calcium 5000 1000
Chromium® 10 2
Cobalt 50 10
Copper 25 5

] lron 100 20
Leag* 3 0.6
‘Magnesium 5000 1000
Manganese 15 3
‘Nicked 40 8
Potassium 5000 1000

§ Silver* 10 2
Sodium 5000 1000
Vansdiutn 50 10
Zinc 20 4

AA methods or ICP-MS may also be used for these analytes. In cases where the EDL cannot be
met using ICPAES or false positives are known to be a problem historically within a laboratory, the
subcontractor must use furnace AA techniques (e.g., method 7841 for thalium and method 7421

for lead) or ICP-MS (e.g. SW846 method 6020) .

GFAA, ICP-MS

Argeanic® 10 2
Lead* 1 02
Selenium® 5 1
Thaltlium 10 2
Lold Vapor AA

16
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Anaiyte Water EDL wg/l. Sl EDL mo/kg

Mercury * 0.2 0.1
S¥Y-9010, 8010A, 9012, EPA 336.2

Anaiyta EDL ugll EDL. mo/kg
Total Cyanide 10 0.05

Soil EDLs for ICPAES, GFAA, and ICP-MS analytes are based upon a 1 gram sampie taken to a
final volume of 200 mL.

Soli EDLs for Cold Vapor AA are based upon a 0.2 gram sampie taken to a final volume of 100
mi.

Soil EDLs for CLP ILM03.0 method 335.2 (CN) are based upon a 5 gram sample taken to a final
volume of 250 ml.

The contractor may vary weights and fina! volumes for metals and cyanide analyses; however,
any allowable variance must still meet the EDL

TCLP metals are identified with an asterisk (*) and may be requested as a separate
determination. Laboratories should consider EDL3 for TCLP metals using the Toxicity
Characterization Leaching Procedure to be the regulatory fimits. Method SW-1311 (7/92) is the
method to de used for TCLP.

ReportingMeliverables - There will be a combination of hardcopy and electronic daliverables,
inchuding raw data. Section I1.B, Data delivery requirements, of the SOW describes the electronic
deliverables for both initial and later terms.

The required hardcopy deliverables must be in the following order:

Bawdata -

. All raw data used to obtain the value for each reported result, including reqtiired QC
measurements, instrument standardization, and sample analysis results. The order of the
data should be ICPAES, ICP-MS, Fumace AA, Mercury, and Cyanide.

Raw data must be labeled with LANL sample numbers.

. Digestion and distillation logs in the order of the raw data. These must include date,
sample weights/volumes, information to identify which QC samples correspond to each
batch digested, comments describing any significant sample changes or reactions which
occur during preparation, and an indication of pH <2 or >12.

Soil sampie results must be reported on a dry weight basis.

17
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Note: All data must be iegible and appropriately tabslled.

. Quallty Control (QC) reguirements - ! is important that the lsboratory persocnnel follow Good
; Laboratory Practices throughout ait operations involved in the analyses of samples for morganics
and that they maintain an internal QC program that is relevant to the analyses under consideraton

-in this case, inorganics.

Failure to meet accepiance criteria requires reanalysis of assoclated samples under
acceptable criteria.

The following guality controi reguirements must be pe-formed and criteria met for all analyses
perfromed under this subcontract.

1. Instrument Calibration

Guidelines for instrumental calibration are given in EPA 600/4-79-020. Inttrumerits 1rust
be calibrated daily, or at minimum, each lime the instrument is set up and used. The
instrument standardization date and time mus’ be included in the raw data.

For graphite fumace atomic absorption and ICP-MS systems, calibration standards
should be prepared by diluting the stock metal solutions at the time of analysis. Date and
time of preparation and analysis must be given in the raw data.

For atomic absorption systems, prepare i blank and at least three calibration standards in
graduated amounts in the approprizte rar.ge. One atomic absorption calibration standard
must be at the EDL. The calibration standards must be prepared using the same type of
acid, or combination of acids, and at the same concentration as will result in the samples

following sample preparation.

Beginning with the blank, aspirate or inject the standards and record the readings.

Resuits for the calibration standards must be within 5% of the true value. Each standard's
concentration and the calculations demonstrating that the 5% criterion has been met,
must be provided with the raw data. If the values do not fall within this range, recatibration

is necessary.

Calibration standards for AA, tnercury, and cyanide procedures must de prepared so as
to cover the expected calibration range at approximately equidistant intervals.

Baseline correction is acceptable as long as it is performed after every sample or after the
continuing calibration verification (CCV - described in 1V.2.b.) and blank check; resioping
is acceptable as long as it is immediately preceded and immediately followed bv &
compliant CCV and continuing calibraton blank (CCB - described in V.3.a). For ICP
systems, calibrate the instrument according to instrument manufacturer’s recommended
procedures. At least two standards must be used for ICP calibration. One of the
standards must be a blank.

s nitial Calibration Verification (1CV) Continuing Calibration Venfication (CCV.
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a. Initial Calibration Verification (ICV)

immediately after each of the instrurnent systems have been calibrated, the
accuracy of the calibration shall be verified and documented for every analyte by
the analysis of the contractor's certified ICV Sciution(s). When measurements
exceed the control limits of Table 1, the affected analytes must be reanalyzed
after the problem has been comected.

Where a certified solution of an analyte is not available from any source, analyses

shall be conducted on an independent standard at a concentration other than that .

used for instrument calibration, but within the calibration range. An independent
standard is defined as a standard composed of the analytes from a different
source than those used in ihe standards for the instrument calibration.

For ICPAES, the ICV Solution(s) must be run at each wavelength used for
analysis. For CN, the ICV standard must be distilied. The ICV for CN aiso
serves as a Laboratory Control Sample; thus it must be distilled with the batch of
sampies analyzed in association with that ICV.

b. Continuing Calibration Verification (CCV)

To ensure calibration accuracy during each analytical run, one of the following
standards are to be used for continuing calibration verification (CCV) and must be
analyzed and reported for every wavelength used for the determination of each
analyte, at a frequency of 10% or every 2 hours during an analytical run,
whichever is more frequent. The ICV can be considered the first CCV in the run
when calculating frequency. The standard must also be analyzed and reported
after the last analytical sample. The analyte concentrations in the continuing
calibration standard must be one of the following solutions at or near the mid-
range levels of the calibration curve: (1) EPA Solutions, (2) NIST Standards, or
{3) a Subcontractor-prepared standard solution.

ICP/AA Metals 90 110
Cold Vapor AA Mercury 80 120
Other Cyanide 85 115

The same continuing calibration standard must be used throughout the analytical run for a
Sampie Delivery Group.

Each CCV analyzed must reflect the conditions of analysis of all associated analytical
samples (the preceding 10 analytical samples or the preceding analytical sampies up to
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the previous CCV). The duration of analyses, rinses and other reiated operatons that
may affect the CCV measured result may not be applied to the CCV to a greater extent
than that applied to the associated analytical samples.

if the deviaticn of the continuing calibration verification is greater than the controf lirmuts
specified in Table 1 - "|nitial and Continuing Calibration Verification Control Limits for
inorganic Analyses”, the preceding 10 analytical samples, or ali analytical samp'es
anatyzed since the last compliant calibration verification must be reanalyzed for the
analytes affectad.

a. Initial Calibration Blank (ICB) and Continuing Calibration Blank (CCB) Analyses

A calibration blank must be analyzed at each wavelength used for analysis
immediately after every initial and continuing calibration verification at a frequency
of 10% or every 2 hours during the run, whichever is more frequent. The blank
must bee analyzed at the beginning of the run and after the last analytical sample.

If the absolute valus of the blank resuit exceeds the EDL, reanalyze the
preceding 10 analytical samples or all analytical samples analyzed since the last
comptiant calibration blank

b. Preparation Blank (PB) Analysis

At least one preparation blank (or reagent blank), consisting of deionized distilled
water processed through each sample preparation and analysis procedure must
be prepared and analyzed with every Sample Delivery Group (SDG/RN), or with
each batch of samples digested, whichever is more frequent.

Since a suitable blank matrix may not be available for soils or solid materials, the
contractor may use the same water, weighed out as though it were a soil or solid,
as that used for the preparation of the standards and samples for the PB.

if suitable blank matrix material for soil becomes available it should be used
instead of water.

The first batch of samples in an SDG/RN is to be assigned to preparation blank
number 1, the second batch of samples to preparation blank number 2, etc. Each
data package must contain the resutts of all the preparation blank analyses
associated with the samples in that SDG/RN.

This blank is to be reported for each SDG/RN and used in all analyses to
ascertain whether sample concentrations reflect contamination in the following

manner:

1) If the absolute vaiue of the concentration of the blank is less than or
equal to the EDL, no correction of sample resuits is penormed.
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2) If any analyte concentration in the blank is above the EDL, the lowest
concentiration of that analyte ir the associated samples must be 10x the
blank concentration. Otherwise, ali samples associated with the blank
with the analyte's concantration less than 10x the biank concentration
and above the EDL, must be redigested and reanalyzed for that analyte
(except for an identified field blank). The sample concentration is not to
be carrected for the blank value.

3) If the concentration of the blank is below the negative EDL, then afl
samples reported below 10x EDL associated with the blank must be
redigested and reanalyzed.

{CP Interference Check Sample (ICS) Analysis

To verify interelement and backgroi:nd correction factors, the Subcontractor must analyze
and report the resuilts for the ICP Interference Check Sample at the beginning of each
analytical run, but not before Initial Calibration Verification.

Resuits for the ICP analysis of the ICS during the analytical runs must fall within the
control fimit of $20% of the true value for the analytes inciuded in the Interference Check
sample. If not, reanalyze the analytical samples analyzed since the last acceptable ICS.

if true values for analytes contained in the ICS and analyzed by ICP are not supplied with
the ICS, the mean must be determined by initially analyzing the ICS at least five times
repetitively for the particular analytes. This mean determination must be made during an
analytical run where the results for the previously supplied ICS met all subcontract
specifications. Additionally, the result of this initial mean determination is to be used as
the true value for the lifetime of that solution {i.e., until the solution is exhausted).

Independent ICP Check Samples must be prepared with interferent and analyte
concentrations at the levels specified in Table 2-Interferent and Analyte Elemental
Concentrations Used for ICP Interference Check Sample. This is the minimum set of
interferences that must be compensated for. Due to variation in sample matrices, other
interferences may be present. Subcontractor laboratories are encouraged to correct for
as many interferences as practicable with their ICP instrument. -

The mean value and standard deviation must be established by initially analyzing the
Check Sampies at least five times repetitively for each parameter. Results must fall within
the control limit of £20% of the established mean value. The mean and standard
deviation must be reported in the raw data.
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TABLE 2. Interferent and Analyte Elemental Concentrations used for ICP -

Interference Check Sample
Analytes (mgiL) Interferents (mgL)
Ag 1.0 Al 500
Ba 0.5 Ca 500
Be 05 Fe 200
Cd 1.0 Mg 500

Co 0.5

Cr 0.5

Cu 0.5

Mn 05

Ni 1.0

Pb 1.0

v 05

Zn 1.0

Spike Sample Analysis (S) )

The spike sample analysis is designed to provide information about the effect of the
sample matrix on the digestion and measurement methodology. The spike is axdded
before the digestion (i.e., prior to the addition of other reagents) and prior to any
distiliation steps (i.e., CN). At least one spike sample analysis must be performed on
each group of samples of a similar matrix type (i.e., water, solf) for each Sample Delivery
Group

if the spike analysis is performed on the same sample that is chosen for the dupiicate
sampie analysis, spike calcutations must be performed using the results of the sample
designated as the "original sampie” (see section 6, Duplicate Sample Analysis). The
average of the duplicate results cannot be used for the purpose of determining percent
recovery. Samples identified as field blanks cannot be used for spiked sample analysis.
LANL may require that a specific sample be used for the spike sample analysis.

The analyte spike must be added in the amount given in Table 3-Spiking Levels for Spike

Sample Analysis, for each element analyzed. Note: See Table 3 footnotes for

concentration levels and applications. If two analytical methods are used to obtain the

reported values for the same element within a Sample Delivery Group (i.e., ICP, GFAA),
spike samples must be run by each method used.
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The spike recovery should be within the advisory limits of 75-125%. An exception to this
rule is granted in situgtions where the sample concentration exceeds the spike
concentration by a factor of four or more. PY

[}
Individugl componaent parcent recovaries (%R) are calculated as follows:

%Recovery=(_§sAB_-_sB)X 100

where SSR = Spiked Sample Resultt,
SR = Sample Result, and
SA = Spike Added.

When sample concentration is less than the instrument detection limit, use SR = 0 only for
purposes of calculating pgrcent recovery.

. The units for reporting spike sample results will be identical to those used for reporting
sample resutts (i.e., ug/l. for aqueous and mg/Kg dry weight basis for solid).
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TABLE 3, $3PIK!NG LEVELS FOR SPIKE SAMPLE ANALYSIS

For ICP/AA For Fumace AA
Elernent Water, Soil, (2) Water, yg/L. | Soil (2) Cther
ug/L mg/kg mg/kg (1X2)
Aluminum 2,000 o
Antimony 500 100 100 20
Arsenic 2,000 400 40 8
Barium 2,000 400
Beryllium 50 10
Cadmium 50 10 5 1
Calcium . *
Chromium 200 40
Cabalt 500 100
Copper 250 50
Iron 1,000 *
Lead 500 100 20 4
Magnesium * .
Manganese 500 100
Mercury 1
Nickel 500 100
Potassium * *
Selenium 2,000 400 10 2
Silver 50 10
Sodium . .
Thaltium 2,000 400 50 10
Vanadium 500 100
Zinc 500 100
Cyanide 100  (3)
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"No spike required. NOTE: Elements without spike levels and not designated
with an asterisk, must be spiked at appropriate levels.

'Spiking levels reported are for both water and soil/sediment matrices.

*The levels shown indicate concentrations in the final digestate of the spiked
sample (100 mL for mercury and 200 mL for all other metais) when the wet
weight of 1 gram (for ICP, Furnace, and Flame AA), or 0.2 grams (for mercury) of
sample is taken for analysis. Adjustment must be made to maintain these spiking
levels when the weight of sample taken deviates by more than 10% of these
values. Appropriate adjustment must be made for microwave digestion

procedure where 0.5 grams of sample or 50.0 mL (45.0 mL of sample plus 5.0 mL
of acid) of aqueous sample are required for analysis.

*The level shown indicates the amount of cyanide that must be added to the

original (undistilled) sample. For instance, 100 ug must be added per each liter of
aqueous sample.

For soil samples, 25 ug of cyanide must be added per each gram cf solid sample
taken for analysis. if the final distillate volume is 250 mL, then the distillate will
contain cyanide at a concentration of 100 ygit..

Assuming a sample of one gram, the manual and semi-automatic colorimetric
methods call for a cyanide concentration of 25 ug per the 500 mL mixture of the
sample, reagents, and water before distillation. The final distillate, in this case,
contains cyanide at a concentration of 100 yg/L. For the midi-distillation method,
a cyanide concentration ot 25 ug must be added into the 50 mL mixture of
sample, reagents, and water before distillation. This yields a cyanide
concentration of 500 ug/L in final distillate of 50 ml..

Duplicate Sample Analysis (D)

: One duplicate sample must be analyzed from each group of samples of a similar matrix

PP

type (i.e., water, soil) for each Sampie Delivery Group. Duplicates cannot be averaged
for reporting.

The relative percent differences (RPD) for each component are calculated as follows:

RPD =(S-D) X200
(S+D)

where RPD = relative percent difference,
S = first sample value (original), and
D = second sample value (duplicate).

The results of the duplicate sample analyses must be reported in yg/L for aqueous

samples and mg/kg dry weight basis for solid original and duplicate samples. An advisory
control limit of 20% for RPD is appropriate for original and duplicate sample values
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greater than or equal to 5x EDL. A control limit of (1) the EDL must be used if either the
sample or duplicate value is less than 5x the EDL.

If ona result is above the 5x EDL level and the other is below, use the £ EDL. criteria. 1
both sample vaiues are less than the MDL (see # 8), the RPD is not calculated. For solid
sample or duplicate restlts > 5x EDL, the absolute vaiue of the EDL is comrected for
sample weight and percent solids. The percent diffarence data will be used by LANL to
evaluate the long-term precision of the methods for each parameter.

Laboratory Control Sample (LCS) Analysis

An aqueous Laboratory Control Sample (LCS) must be analyzed for each analyte using
the same sample preparations, analytical methods and QA/QC procedures empioyed for
the LANL samples received. One aqueous LCS must be prepared and znalyzed for

every group of aqueous samples in a Sample Delivery Group, or for each batch of
aqueous samples digested, whichever is more frequent.

if a certified LCS soil or solid matrix is available from a vendor, it may be used. Otherwise,
. the contractor must use the agueous LCS for soil or solid matrices. Should the later case
prevail, the contractor must treat the aqueous LCS solution as a 30 of solid matenal, ie.,
it must be weighed out, prepared and reported as if it were a soil or solid matrix.

If the percent recovery for the aqueous LCS falls outside the control limits of 80-120%
{exception: Ag and Sb), the analyses must be terminated, the problem corrected, and the
samples associated with that LCS redigested and reanalyzed.

0 tion_Limit (MDL) D inati
Before any field samples are analyzed under this subcontract, the method detection jimits

(in pg/L) must be determined for each instrument used, within 30 days of the start of
subcontract analyses and at least annually thereafter, and must be less than the EDL.

The Methad Detection Limits (in ug/L) shall be determined by multiplying by 3, the
average of the standard deviations obtained on three nonconsecutive days from the
analysis of a preparation blank, with seven consecutive measurements per day. Each
measurement must be performed as though it were a separate analytical sample (i.e.,
each measurement must be followed by a rinse and/or any other procedure normally
performed between the analysis of separate sample). MDL's must be determined and
reported for each wavelength used in the analysis of the samples.

The annually-determined MDL for an instrument must always be used as the MDL for that
instrument during that year. If the instrument is adjusted in any way that may affect the
MDL, the MDL for that instrumeni must be redetermined and the results submitted for use
as the established MDL for that instrument for the remainder of the year.

If muitiple instruments are used for the analysis of an element within a Sampie Delivery

Group, the highest MDL must be used for reporting concentration vaiues for that Sampie
Delivery Group.
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Methods 3510, 3520, 3540, 3550 or 3580 can be used for samples submitted for organochiorine
pesticide/Aroclor analyses. An overview of these extraction methods and guidance for method
selection can be found in method 3500. Ge! permeation chromatography (method 3640 or CLP)
and/or other cleanup procedures must be performed when the nature of the sample requires it
(SW-3600 provides guidance on cleanup usage/procedures).

I

- There will be a combination of hardcopy and electronic
deliverables. Section il.B, Data delivery requirements, of the Statement of Work
describes the electronic deliverables for both initial and later tenrm. which is supplied by
the Sample Coordinator.

The hardcopy deliverables are as follow and must be in the following order, chronologically
arranged, by instrument, and for both columns:

Sample Data

Copies of pesticide chromatograms labeled with the sample number, volume injected,
data and time of analysis, GC column identification (by stationary phase and intemal
diameter), GC instrument identification, compound names of analytes identified (can be
on a printout of retention times if retention times are on the peaks.) This must be
provided for both colurnns.

GC integration reports or data system printouts

For pesticides/Aroclors that are confirmed by GC/MS, copies of chromatograms, raw,
background-subtracted, and standard reference spectra of target compounds identified
are required. For multi-component analytes the mass spectra of 3 major peaks are
required.

Extraction benchsheets including GPC standard data (benchsheet) if GPC was
performed.

Standards data

Chromatograms and data system printouts for all standards. A printout of retention times
and corresponding peak areas (or peak heights) must be included, as well as labeling
described under sample data (sample number should identify what kind of standard it is).

Pesticide GPC Calibration Data - UV detector traces showing peaks that correspond to
the compounds in the pesticide calibration mix. in addition, start, collect, and dump times
must be clearly labeled on the calibration printouts.

For an interim period wtiile LANL is completing its EDD, the following CLP forms are
required: Forms 8E, 6F, 7E, and 7FF. See Section 11.B of the General Requirements, iast
paragraph,

Raw QC data

Blank data, in chronological order, by type of blank.
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ORGANICS
SECTION Uil - SPECIFIC REQUIREMENTS FOR ORGANOCHLORINE PESTICIDES/AROCLORS

I. Qverview - Support of operations at Los Alamos National Laboratory, dating back to the
Manhattan Project in 1943, has involved the use of pesticides and polychiorinated bi-phenyis
(Arociors). There is reason to believe that some sites/field units involved in DOE's Environmental
Restoration Program may contain detectable concantrations of pesticides and/or Aroclors.

The analytical data generéted by the subcontractor under this subcontract will be used to
determine if there are measurable concentrations of the targeted organochiorine
pesticides/Arociors that will require remediation or long term monitoring.

Sample matrices that the subcontractor may receive (but not limited to) could be water, waste
water, soil, sludges, traps, filters, and olls.

The methods cited in this section are methods of the United States Environmental Protection
Agency (U.S EPA). Target compounds are those required to meet New Mexico Environment
Division or U.S. EPA regulatory requirements.

it itati
ESTIMATED QUANTITATION LIMITS (EQLs) FOR

PESTICIDES AND AROCLORS

Analyte Est. Quantitation

limit (ug/L)
Aldrin 0.05
g-BHC 0.05
g§-BHC 0.05
&BHC 0.05
Y-BHC (Lindane) 0.05
w-Chiordane 0.05
y-Chlordane 0.05
4,4-0DD 0.10
4,4-DDE 0.10
4,4-D0T 0.10
Dieldrin 0.10
Endosulfan | 0.05
Endosutfan il 0.10
Endosuifan sulfate 0.10
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+25.0

20.5

0.

1,2-Dichlorobenzene (Optional)




3.3-Dichlorotenzidine

0.010

None

None

TABLE 1 - Continue

Acceptance Citeria for initial and Continuing Calibration of Target and Surrogate Compounds

Minimum | Maximum | Maximum

Target compounds RRF %RSD * Dift
Bis(2-ethylhexyl)phthalate 0.010 None None
Benzo{a)anthracene 0.800 20.5 +25.0
Chrysene 0.700 20.5 250
Di-n-Octyiphthalate 0.010 None Mone
Benzo(b)fiuoranthene 0.710 205 225.0
Benzo(k)fluoranthene 0.700 20.5 4250
Benzo(a)pyrene 0.700 20.5 4250
Indeno(1,2,3-cd)pyrene 0.500 205 250
Dibanzo{a h)anthracene 0.400 20.5 +25.0
Benzo{g,h.i)perylene 0.500 20.5 +25.0
Aniline 0.010 None None
Azobenzene 0.010 None None
Benzy! Alcohol 0.010 None None
{sophorone 0.010 None None
N-Nitrosodimethylamine 0.010 None None
Surrogates

Nitrcbenzene-d5 0.200 205 250
2-Fluorobiphenyi 0.700 20.5 +25.0
Terphenyi-d14 0.500 20.5 +25.0
Phenol-d5 0.800 20.5 +25.0
2-Fluorophenci 0.600 20.5 +25.0
2 4 6-Tribomophenol 0.010 None None
2-Chlorophenoi-d4 (Optional) 0.800 205 +25.0
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0.800 205 250

2-Chloronaphthalene :
TABLE 1 - Continue

Acceptance Criteria for Initial and Continuing Calibration of Target and Suragate Compounds

. Minimum | Maximum | Maximum %
Target compounds RRF %R8D oin

2-Nitroanifine 0010  |[None  |None
Dimethyiphthalste 0010 |None  |None
Acenaphthylene 0800 |205 4250
3-Nitroaniline 0010  |None  |None
2,6-Dinitrotoluene 0200 |205 425.0
Acenaphthens 0800 {205 2260
2,4-Dinitrophencl 0.010 None None
J4-Nitrophenol 0010  |None  |None
Dibenzofuran 0800 |[205 425.0
2,4-Dinttratoluene 0200 |20 +25.0

Diethyiphthalste 0.010 |None  |None
4-Chlorophenyl-phenylether 0400 205  |260
Fluorene 0800 208 - |azso
4-Nitroaniline 0.010  |[None  |None
 14,8-Dinitro-2-methylphenol 0010. [None  |None
N-nitrosodiphenylamine 0010  |None  |None
- J4-Bromophenyl-phenylether 0100 205  |+250
{Hexachiorobenzene 0100 |206 - [4250
{Pentachiorophencl 0050 208  {s250
Phenanthrene 0700 |205  |+260
Anifiracene 0700 [208  |s250

Di-n-butylphthalate 0.010 None None
}Fluoranthene 0.600  |205 2250
Pyrene 0.600 205 4250
Butylbenzylphthatate 0.010 None None
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TABLE 1

Acizeptance Criteria for Initial and Contirwing Calibration of Target and Surrogate Compaunds

Mintmum { Maxtimum | Maximum %

Target Compound RRF %RSD Dit¥

Phenol 0.800 20.5 +25.0
Bis(-2-Chloroethyl)ether 0.700 205 4250
2-Chiorophenol 0.800 20.5 +25.0
1,3-Dichlorobenzene 0.600 205 4250
1,4-Dichlorobenzene 0.500 20.5 250
1,2-Dichiorobenzene 0.400 20.5 250
2-Methylphenol 0.700 20.5 +25.0
2,2'-oxybis(1-chioropropane) 0.100 None None
4-Methyiphenol 0.600 20.5 250
N-Nitroso-Di-propylamine 0.500 20.5 +250
Hexachloroethane 0.300 205 4250
Nitrobenzene 0.200 205 +250
Isophorone 0.400 205 +250
2-Nitrophenol 0.100 205 #25.0
2 .4-Dimethylphenol 0.200 205 2250
Bis(-2-Chloroethoxy)methane 0.300 205 +25.0
2,4-Dichiorophenol 0.200 20.5 +25.0
1,2,4-Trichlorobenzene 0.200 205 250
Naphthalene 0.700 20.5 250
4-Chioroaniline 0.100 None None
Hexachiorobutadiene 0.100 None None
4-Chloro-3-methylphenol 0.200 205 250
2-Methyinaphthalene 0.400 205 +25.0
Hexachlorocyclopentadiene 0.100 None None
2,4,6-Trichlorophenol 0.200 20.5 +25.0
2,4,5-Trichlorophenol 0.200 205 +25.0
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A target compound is over the instruments linear range (160 ng/mi). in this case. 8
dilution is required,

, 8 big hieved, i the initial analysis of a sample was
mmammammmmmmmmmmmeou
reanalysis at a higher concentration must occur uniess the reanalysis cannot be performed at a
ievel five imes the initial diluted analysis. For example, if the initial analysis was at diluted 20%
with no target and/TICs detected, a reanalysis without a dilution can be performed. However, if
the sample was diluted 25 or 50%, & reanalysis is not necessary and the diluted inltia! analysis is
repoited.

_ When a reanalysis occurs, both sets of data are to be included.
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If a target compound is detecied in a sample for which the continuing calibration % Diff >25% for
that compound, the sample must be reanalyzed under a continuing calibration with an acceptable
% Diff for that compound.

3.internal Standards -
The minimum required interal standards are:

1,4-dichiorobenzene-d4 naphthalene-d8 acenaphthene-d10,
phenanthrene-d10 chrysene-d12 peryiene-d12.

A retention time and response check must be performed on every internal standard for samples
analyzed. The final concentration for each internal standard will be 40 total ng/2 yl injection. The
retention time (RT) for an internal standard from a sample cannot > + 30 seconds from the pervious
daily cafibration. The response area of an internal standard from a sample cannot exceed a factor
of 2 (-50% to +100%) from the previous daily calibration.

4. Surrogate Compounds -
The minimum required surrogaie compounds are nitrobenzene-d5, 2-fluorobiphenyl, p-

terphenyl-d14, phenol-dg, 2-flucropheno!, and 2,4,6-tribromophenol. Required recovery limits
foliow.

*

Water Soft
Nitrobenzene-d5 35-114 23-120
2-Fluorobiphenyl 43-116 30-115
p-Terphenyl-d14 33-141  18-137
Phenoi-d6 10-84  24-113
2-Fluorophenol 21-100  25-121
2.4,6-Tribromophenol  0-123 19-122

§.Method Blanks -

A separate method blank rmust be extracted and analyzed for each method, matrix, and/or
extraction batch. The method blank must be extracted the same day as the field samples it is
associated with. Semivolatile organic target compounds must pot be present in the blank at a
concentration > the estimated quantitation limits (EQLs) with the exception of common phthalate
contaminants. The phthalate contamination can be present up to five times the EQL before
corrective action is required. Sample resuits must ngt be corrected by subtracting any blank
value. An instrument blank must be analyzed after any sample that has had a target compound
two times the linear range of the instrument (320 ng/mi) to check for carry-over.

6.Samples
Sample (s) must be reanalyzed when one or more of the following occur:

. Acceptance criteria are not met
. Carry over or laboratory contamination is suspected
o
3
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solution, DFTPP, must be injected at the beginning of each 12 hour period of analysis and must
meet the foliowing ion abundance criteria:

Mass Intensity Required {Refative Abundance)
51 30.0 to 80.0% of mass 198

68 <2.0% of mass 69

&8 Present

70 <2.0% of mass 69

127 25.0 t0 75.0% of mass 198

197 <1.0% of mass 198

148 Base peak, 100% relative abundance
198 5.0 to 9.0% of mass 198

275 10.0 to 30.0% of mass 198

365 >0.75% of mass 198
441 present but less than mass 443

442 40.0 - 110.0% of mass 198
443 15.0 to 24.0% of mass 442

2. Initial and Continuing Calibration -

The initial calibration of the GC/MS systern will require a minimum of five concentration leveis
(20, 50, 80, 120, and 160 total ng/2 yl. injection). Eight compounds (2,4-dinitrophenol, 2,4,5-
trichiorophenol, 2-nitroaniline, 3-nitroaniline, 4-nitroaniline, 4-nitrophenol, 4,6-dinitro-2-

methyiphenol, and pentachlorophenol) will require enly a four-point initial calibration at 50, 30,
120, and 160 tobal ng/2 ul injection. The five concentration standards will be anatyzed within

the same 12 hour period.
The continuing calibration standard will have a concentration of 50 total ng/2 ut. injectiorn.

If time remaing in the 12-hour time period after meeting the acceptance criteria for the initial
calibration, sampies may be analyzed. It is not necessary to analyze a continuing calibration
standard if the initial calibration standard that is the same concentration as the continuing
calibration standard meets the continuing calibration acceptance criteria. If time does not remain,
a new injection of DFTPP must meet the abundance criteria given in item 1 followed by a

continuing calibration standard.

The relative response factor (RRF) at each concentration level of an initial and/or continuing
callbration for each target and surrogate compound must be greater or equal to the compound's
minimum acceptable response factor listed in table 1.

The % RSD for each target and surrogate compound from the initial cafibration must be less than
or equal to the Maximum % RSD listed in Table 1.

The relative response factor percent difference (%Diff) of the initial and continuing calibration for
each target and surrogate compound must be less than or equal to the value listed in Table 1.

Up to four compounds may fail the to meet the acceptance criteria listed in Table 1. However,
the four compounds must have a minimum RRF 2 0.010, and the % RSD or % Diff < 40.0%.
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. Chromatograms and quantitation reports
. For a period of time until the LANL EDD includes complete eiectronic reporting capability ,

the following organics hardcopy deliverables are required in addition (See last paiagraph
of 1i.B of the “"General Riquirements”):

- CLP form 5 computer generated report

. Raw spactra, background-subtracted spectra, and reference standard spectra for
identified target compounds, including those for compounds noted as false positives by
the analyst.

. If TICs are requested and TICs are found in the blank, include the GC/MS library search
spectra.

Matrix spikes/matrix spike duplicates - If these are requested the subcontractor will be provided
with instructions for spiking.

Laboratory Control Samples (LCS) - for LCSis analyzed in association with LANL samples, the
chromatograms and quantitation reports are required.

Extraction benchsheets including GPC standard data if GPC was performed.
Results, including EGLs, must be reported on a dry weight basis.

Note: All hardcopy sample data must be legible and clearly labeled with the LANL sample
number, lab file ID, date and time of analysis, and GC/MS instrument ID. Compound names
must be clearly marked on all spectra. Hardcopy standards data and raw QC data must be
legible and clearly labeled with the lab file ID, date and time of analysis, and GC/MS
instrument ID.

V. Quality Control {QC) requirements - I is important that the laboratory personne! follow
Good Laboratory Practices throughout all operations involved in the analyses of samples.
Refer to SW-846 chapter one for general quality control requirements for semivolatile
organic analysis. In acdition, the QC requirements listed under "Acceptance Criteria”
must be followed and criteria met. Failure to meet criteria requires reanalysis of
associated samples under acceptable criteria.

Matrix spike and matrix spike duplicate analysis will be requested if needed. A sample will be
submitted to be used as the matrix media if matrix spikes are requested, in instructions for
compounds to spike will be provided.

: Criteri

1. instruments Performance Check -

The mass calibration and resolution are verified by the analysis of the instrument performance
check solution, decafiuorotriphenylphosphine (DFTPP). The instrument performance check
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Note: Quality control requirements are spacified in Section IV, regardiess of the method
selected.

Methods 3510, 3520, 3540 or 3550 can be usad for sample preparation for semi-volatile organic
~ compounds. An overview of these extraction methods and guidance for method selection can be
found in method 3500. Gel permeation chromatography (Method 3840 or CLP) and/or other
mwmmmmmmmwmdmmmumn(swm

provides guidance on cleanup usage/procedures).

M. - Reporting/Deliverables - There will be a combination of hardcopy and diskette

deliverables. Section 11.B, Datn delivery requirements, of the SOW, describes the
electronic deliverables for both initial and iater term.

“The hardcopy deliverables are as follow and must be in the following order, chronologically
_aranged, by instrument

- 3 Chromatogram and quantitation report for each sample

. Raw spectra, background-subiracted spectra, and reference standard spectra for target
compounds. The subcontractor may be asked to proviie these spectra for compounds
noted as false positives by the analyst.

+  HTICs are requested, copies of mass spectra of TICs identified with the associated best-
match specira (3 spectra).

. - '; Sample data (chromatograms, quantitation reports, and spectra) for ail re-analyses.

+ . Chromatograms and quantitation reparts for all stendards associated with the initial and

.+ Eora period of fime until the LANL EDD inchudes complete slectronic reporting capabily
Coe ﬂwluﬂowmgorganicshardeopyde!%vembbsmmqukedinadd&ﬁm (See last paragraph
oﬂlBefMe"GeneralRequkemenh")

- cwme7mdammmmmmﬁnmmmmmm
and !ntemalstandardqt:summary) .

| Fﬁrdewﬂuoromphenylphosphhe (DFTPP), for each 12-hour period, for each GC/MS instrument:

L .'-f'-:‘ ' Masslxsbng - % relative abundance
L mnkm mchrono:ogiwomer
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2-Methyinaphthalene 10 330

2-Methylphenol 10 330
4-Methyiphenol 10 330
Naphthalene 10 330
2-Nitroaniline 50 1600
3-Nitroaniline 50 1800
4-Nitroaniline 20 660
Nitrobenzene 10 330
2-Nitrophenol 10 330
4-Nitrophenol 50 1600
N-Nitrosodimethylamine 10 330
N-Nitrosodiphenylamine 10 330
N-Nitroso-di-n-propylamine 10 330
2,2'-oxybis(1-Chioropropane) 10 330
Pentachiorophenol 50 1600
Phenanthrene 10 330
Phenc! 10 330
Pyrene _ 10 330
1,2,4-Trichlorobenzene 10 330
2,4,5-Trichlorophenol 50 1600
2,4,8-Trichiorophenol 10 330

EQLs for soil are based on no GPC being performed. The laboratories’ GPC equipment
will determine what the EQL is, based on the volume of extract the GPC equipment uses.
_Howaver, if it is possible, in order to provide the lowest possible quantitation limits, the
laboratories should concentrate the GPC extract to a volume that makes the EQL for a
sampie that underwent GPC clean-up no more than twice the fisted EQL.

ND = not determined, according to SW-8270

Tentatively identified Compounds (TICs) may be requested. 1f requested, they should be
identified and quantitated per the CLP method for semivolatiles, OLM02.0 (or more recent).

Methods
The U.S. EPA methods that are options for use are method SW-8270 (11/90 or more recent) or

the CLP method for semivoliatiles (OLM02.0 or more recent). These methods are based on
solvent extraction, concentration and GC/MS detection and quantitation.
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Butylbenzylphthalate
4-Chioroanitine
4-Chioro-3-methylphenol
2-Chloronaphthaiens
2-Chiorophenol
4-Chloropheny! phenylether
Chrysene
Dibenz(a h)anthracene
Dibenzofuran
" 1,2-Dichiorobenzene
| 1,3-Dichiorobenzene
1,4-Dichiorobenzene
3,3-Dichlorobenzidine
2,4-Dichlorophenol
Diethyiphthaiate
Dimethyl phthalate
24—Dmﬂ1ylphenol
2.4oDiaitrophenol
' Din-butyiphthalate
V46-ointtm-2—memytpnem;
&.»s-ommsoium
Mwhexyi)phmm
 Fuorene
i Hexachlorobutadlene
e ;Hexad'bmcydopentaduene
" :
!ndeﬁo(‘.!;'z.&dd)pyrene

330
1330
630
330
330
330
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SECTION 1il - SPECIFIC REQUIREMENTS FOR SEMIVOLATILE ANALYSES

l. Qveryiew - Because of the history of weapons design at Los Alarnos National Laboratory, dating
back to the Manhattan Project in 1943, there is reason to believe that some sites/field units

involved in DOE's Environmental Restoration Program may contain detectable concentrations of

semi-volatile organics that may have been used during research and development of nuclear
weapons, conventional weapons and novel! materials.

The analytical data generated by the subcontractor under this subcontract will be used to

determine if there are measurable concentrations of the targeted semi-volatile organic compounds

that will require remediation or long term monitoring.

Sample matrices that the subcontractor may receive include, but are not limited to water, waste
water, soll, sludges, traps, filters, and oils.

The methods cited in this section are methods of the United States Environmental Protection
Agency (U.S EPA). Target compounds are those required to meet New Mexico Environment
Division or U.S. EPA regulatory requirements.

. Target Compounds/Method Citations

imateg Lluantta : \ P gaie 2nIC

SEMIVOLATILE ORGANIC COMPQUND Water Soil/Solid

ugiL ug/kg®
Acenaphthene 10 330
Acenaphthylene 10 330
Aniline 20 660
Anthracene 10 330
Azobenzene 20 660
Benzo(a)anthracene ‘ 10 330
Benzoic acid 50 3300
Benzo{b)fiouranthene 10 330
Benzo(K)fiouranthene 10 330
Benzo(g,h,i)peryiene 10 - 330
Benzo(a)pyrene 10 330
Benzyl alcohol 20 1300
Bis(2-chloroethoxy)methane ' 10 330
Bis(2-chloroethyl)ether 10 330
4-Bromophenyl phenylether 10 330
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tert-Butylbenzene 0.100 20.5 250
Table 1
Acceptance Criteria for Initial and Continuing Calibration of Target and System Monitoring
Compounds {cont.)

Minimum | Maximu Maxlmm':-
Target Compound RRF m%RSD | % Ditt
1,2,4-Trimethylbenzene 0.100 205 +25.0
sec-butylbenzene 0.100 205 4250
1,3-Dichlorobenzene 0.100 20.5 250 o
1.4-Dicholorbenzene 0.100 20.5 +25.0
p-isopropyitoluene 0.100 205 1250
1,2-Dichiorobenzene 0.100 20.5 +250
n-Butylbenzene 0.100 205 4250
1,2-Dibromo-3-chioropropane 0.010 None None
System Monitoring Compounds
Bromofiuorobenzene 0.200 20.5 $25.0
Toluene-d8 0.010 None None
Dibromofiuoromethane 0.010 None None
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Acceptance Criteria for Initial :and Continuing Calitration of Target and System Monitoring

Table 1

Compounds (cont.)
) Minimum | Maximu | Maximurn
Target Compound RRF m%RSD | %Diff
Dibromomethane 0.010 None None
Dibromochioromethane 0.100 205 #25.0
1,1,2-Trichloroethane 0.100 205 4250
Benzene 0.500 205 4250
trans-1,3-Dichloropropene 0.100 20.5 250
1,3-Dichloropropane 0.100 205 +25.0
4-Methyi-2-pentanone 0.010 None None
Bromoform 0.100 20.5 250
2-Hexanone 0.010 None None
1,2-Dibromoethane 0.100 205 +25.0
Tetrachloroethene 0.200 20.5 +25.0
1,1,2,2.-Tetrachloroethane 0.300 205 +25.0
Toluene 0.400 20.5 $25.0
Chiorobenzene 0.500 20.5 $25.0
1,1,1.2-Tetrachioroethane 0.100 20.5 +25.0
Ethylbenzene 0.100 205 4250
Styrene 0.300 205 125.0
Xylenes (Mixed) 0.300 20.5 +25.0
1,2,3-Trichloropropene 0.100 205 #25.0
isopropytbenzene 0.100 205 250
Bromobenzene 0.100 205 +25.0
n-Propylbenzene 0.100 20.5 #25.0
2-Chiorotoluene 0.100 205 +25.0
4-Chlorotoluene 0.100 205 3250
1,3,5-Trimethylbenzene 0.100 205 +250
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Acceptancs Criteria for Initial and (-:roAtht:E:;g Calibration of Target and System
Monitoring Compounds
Target Compound Minimum | Maximu Maximum
1 RRF m % RSD | % DifY
Chioromethane 0.010 None None
. Bromomethane 0.100 205 425.0
Viny! chioride 0100 {205 225.0
Chicroethane 0.010 None None
0.010 None None
0.010 None None
0.010 None None
0.010 None None
0.010 Nore None
0.010 None None
0.010 None Nona
0.100 20.5 $25.0
0.200 205 425.0
0.010 None None
0.010. None None
0.200 205 | 2260
0100 J205  ]1250
0010 | None None
0010 |None | Nome
0.010 None None
0.100 205 +25.0
0.100 205 4250
0.200 205 4250
0.010 None None
0.200 205 4250
0.300 205 425.0
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Toluene-d8 88-110 81-117
Bromofiuorobenzene 86-115 74-121
Dibromofiuoromethane 88-118 80-120

5. Method Blanks -

A separate method blank must be extracted and/or analyzed for each method, matrix and
for analytical run prior to sample analysis. The method blank must be analyzed under the
same conditions as required for the associated matrix. For example, the method blank for
a solid sample matrix must undergo a heated purge. A method blank assoclated with a
medium level solid analysis is to be injected with 100 ul of the methano! used for the
medium level extraction.

Volatile organic target compounds must not be present in the blank at a concentration >
the estimated quantitation limits (EQLs) with the exception of acetone, methylene
chioride, and 2-butanone. Acetone, methylene chioride, and 2-butanone can be present
at up to five times the EQL before corrective action is required, Sample results must not
be corrected by subtracting any muthod blank value.

An instrument blank must be analyzed after any sampie that has had a target compound
two times the linear range of the instrument (400 ng/mi) to check for carry-over.

6. Samples

Sample (s) must be reanalyzed when one or more of the following occur:

. Acceptance criteria are not met

. Csrry-over or laboratory contamination is suspected

. A target compound is over the instruments linear range (200 ng/ml). In this case.
a dilution is required.

i i achisved, If the initial analysis of a
sample was perfom:ed at a d;lutmn and lhere were no target compounds and/or TICs
detected above the EQL, a re-analysis at a higher concentration must occur uniess the
reanalysis cannot be performed at a level five times the initial diluted analysis., For
example, if the initial analysis was diluted 20% with no target and/TICs detected, a
reanalysis without a dilution can be performed. However, if the sample was diluted 25 or
50%, a reanalysis is not necessary and the diluted initial analysis is reported.

When a reanalysis occurs, both sets of data are to be included.
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1somers (0.,m, p. be it th2 caitbration standarnds at concentrations of each 1somer equai b,
thai of the ttner arget compounds. Similarly, the cis and trens 1sorners of 1,2-
dichlaroethenie must both be present in the standards at concentrations equal to the
other target anatstes.

Separate calibrations {initial and continuing) must be performed for aqueous and soid
matrices with the aqueous calibration standards undergoing an unhsated purge and the
sclid calibration standards undergoing a heated purge. Sample extracts of a meaiumn
leve! methed can be analyzed using the calibration for aqueous matrices undergomg an
unheated purge.

If ime remains in the 12-hour time period after meeting the acceptance cnteria for the
initial calibration, samples may be analyzed. Itis not necessary to analyze a continuing
calibration standard if the initial calibration standard that is the same cuncentration as the
continuing calibration standard meets the continuing calibration acceptance criteria. (1.2 &
CLP form 7A must be generated). If time does not remain, a new injection of BFB must
meet the abundance criteria given in item 1 followed by a continuing ca.ibration star dard.

The relative respanse factor (RRF) at each concentration level for each target and system:
monitoring compound must be greater or equal 1o the compound's minimum acceptable
response factor listed in table 1.

The % RSD for each target and sysiem monitoring compound from the initial caliiration
must be less than or equal to the Maximum % RSD listed in Table 1.

Tne relative response factor percent difference (%D) for each target and system
monitoring compound must be less than or aqual to the value fisted in Table 1.

Up to two compounds may fail to meel the acceptance criteria. However, these
compounds must have a minimum RRF greater than or equat to 0.010, and the % RSD or
% Diff must be iess than or equal to 40.0%.

if a target compound s detected in 2 sample for which the continuing calibration % Diff
>25% for that compound, the sampla rnust be reanalyzed under a continuing calitration
with an acceptable % Diff for that compound.

3. intemal Standards -

The minimum required internal standards are chiorobenzene-d5, 1,4- Jifiourobenzuene,
and 1,4-dichlorobenzene-g4. A retention lime and response check must de performed
on every intemmal standard for samples analyzed. The retention time (RT) for an irtematl
standard from a sample cannot > + 30 seconds from the previous daily calibration The
response area of an internal standard from a sample cannot exceed a factor of 2 (-50%
to +100%) from the previous daily calibration.

4. Suitogates or System Monitoring Compounds -

The minimum required surrogate compounds are toluene-d8, bromofiuorobenzene, and
dibromofluoromethane. Required recovery limits follow
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Laboratory Control Samples (LCS) - for LCSs analyzed in association with LANL
samples, the chromatograms and quantitation reports are required.

Data must be reported on a dry weight basis.

pH for all aqueous samples for volatiles analysis must be recorded and provided with
hardcopy unti! such time as it is incorporated into the spreadsheet.

Note: All hardcopy sample data must be legible and clearly labeled with the LANL
sample number, lab file ID, date and time of analysis, and GC/MS instrument ID.
Compound names must be clearly marked on all spectra. Hardcopy standards data
and raw QC data must be legible and clearly labeled with the lab file 1D, date and
time of analysis, and GC/MS instrument ID.

Quality Control {QC) requirements - it is important that the laboratory personnel foliow
Good Laboratory Practices throughout all operations involved in the analyses of samples.

Refer to SW-846 chapter one for general quality control requirements for volatile organic
analysis. Fallure to meet criteria requires reanalysis of assoclated samples under
acceptable criteria.

Matrix spike and matrix spike duplicate analysis will be requested if needed. A sample
will be submitted to be used as the matrix media if matrix spikes are requested, with
direction on analytes to spike.

Accaptance Criteria
1. Instruments Performance Check -

The mass calibration and resolution are verified by the analysis of the instrument
performance check solution, p-Bromofiuorobenzene (BFB). The instrument performance
check solution, BFB, must be injected at the beginning of each 12 hour period of analysis
and must meet the following ion abundance criteria:

Mass i itv Required (Relative Abund

50 8.0 to 40.0% of mass 95

75 30.0 to 66.0% of mass 95

a5 base peak, 100% relative abundance
96 5.0 to 9.0% of mass 95

173 less than 2.0% of mass 174

174 50.0 to 120.0% of mass 85

175 4.0 to 9.0% of mass 174

176 93.0 to 101.0% of mass 174

177 5.0 to 9.0% of mass 176

2. Initial and Continuing Calibration -

Prepare: 5 aqueous initial calibration standard solutions containing all of the purgeable
target compounds and /system monitoring compounds (also referred to as "surrogates”)
at 10, 20, 50, 100, and 200 ug/mL concentration. It is required that all 3 of the xylene




Sampie Data

Chromatogram and quantitation report for each sampie

Raw spectra, background-subtracted spactra, and reference spectra for target
compounds that are identified in the sample. The subcontractor may be asked to
provide these same spectra for compounds that have been noted as faise
positives, upon occasion.

If TICs are requested, copies of mass spectra of TICs identified with the
associated best-match spectra (3 spectra).

Sample data (chromatograms, quantitation reports, and spectra) for ali re-
analyses.

standards Data

Chromatogram and quantitation report for all standards associated with the initial
and continuing calibrations.
Eor a period of time unti the LANL EDD includes complete electronic reporting

capability , the foltowing organics handcopy deliverables are required in addition
(See last paragraph of I1.B of the "Genera! Requirements”):

CLP volatiles forms 6, 'J’ and 8 (initial and continuing calibration standards and
internal standard QC summary)

Raw QC data
For bromofiuorobenzene (BFB), for each 12-hour period, for each GC/MS instrument:

Mass listing - % relative abundance
For a period of time until the LANL EDD includes complete electronic reporting

capability , the following organics hardcopy deliverables are required in addition
(See last paragraph of II.B of the "General Requirements®):

CLP form 5 computer-generated report.

Blank data - in chronological order.

Chromatograms and quantitation reports

Raw spectra, background-subtracted spectra, and reference standard spectra for
target compounds identified and any compounds noted as faise positives by the
analyst.

Matrix spikes/duplicate matrix spikes - if they are requested, chromatograms and
quantitation reports are required.
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2-Chiorotoluene
4-Chlorotoluene
1,3,5-Trimethylbenzene
tert-Butylbenzene

1.2, 4-Trimethylbenzene
sec-Butylbenzene
1,3-Dichiorobenzene
1,4-Dichiorobenzene
p-Isopropyhtoluene
1,2-Dichlorobenzzens
n-Butylbenzene
1,2-Dibromo-3-Chioropropane

(3 TS T ¢ T B T R 4 N & B ¢ TR ¢ L B 7 B

Py
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Tentativety ldentified Compounds (TICs) may be requested. If requested, they should be identified
and quantitated per the CLP method for volatiles, OLM02.0 (or more recent).

Methods

The U.S. EPA methods that are options for use are method SW-8260 (11/90 or more recent) or the
CLP method for volatiles (OLMO02.0 or more recent, using capillary column). These methods are
based on purge and trap sample extracticn/concantration followed by gas chromatography/mass
spectrometry analysis.

Nate: Quality control requirerments are specified in Section IV, regaridiess of the method
selected.

Eot medium level analysis - At times, a medium level or methanol extraction method will coccur in the
field. When it does occur, the laboratory will receive the methanol sample extract as the matrix to
be analyzed. The extract is to be analyzed within 40 days from the time the extraction occurred. A
benchsheet containing the sample amount extract, solvent volume added, and the extraction date
will accompany the sample extract(s). In addition to the sample extract, the laboratory will receive a
sampling vial containing a portion of the methanol used for the extraction. ghn aliquot of the
methanol will be injected ing reagent water and analyzed as the method blank. The analysis of the
sample extract(s) and method biank will happen under the aqueou.s calibration standards and
analytical conditions. As a result of the medium level method, the EQL's will be elevated.

i, Reporting/Deliverables - There will be a combination of hardcopy and diskette
deliverables. Section I1.B, Data delivery requirements, of the Statement of Work
describes the electronic deliverables for both initial and later term.

The hardcopy deliverables are as follow and must be in the following order,
chronologically arranged, by instrument:
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1,2-Dichioroathane
1, 1-Dichloropropene
2-Butanone
2,2-Dichloropropane
1,1,1-Trichloroethane
Carpon Tetrachloride
. Benzene
1,2-Dichioropropane
. Trichioroethene
Dibromomethane
t-1,3-Dighloropropene
. ¢-1,3-Dichloropropene
. 1,1.2-Trichioroethane
7 1,3Dichioropropane
K ; Tm .

. amip-Xylene (mixed)

1,1,1,2-Tetrachioroethane

" 1,1,2,2-Tetrachioroethana

N oo

M h OO h Y Y (o

D O TR Y YO
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SECTION 1l - SPECIFIC REQUIREMENTS FOR VOLATILE ORGANIC ANALYSES

1. Overview - Because of the history of weapons design at Los Alamos National Laboratory, dating
back to the Manhattan Project in 1643, there is reason to believe that some sites/field units
involved in DOE's Environmental Restoration Program may contain detectable concentrations of
volatile organic solvents that may have been used during research and development of nuclear
weapons, conventional weapons and novel materials.

The analytical data generated by the subcontractor under this subcontract will be used to
determine if there are measurable concentrations of the targeted volatile organic compounds that
will require remediation or long term monitoring.

Sample matrices that the subcontractor may receive include, but are not limited to water, waste
water, soil, sludges, traps, filters, and oils.

The methods cited in this section are methods of the United States Environmental Protection
Agency (U.S EPA). Target compounds are those required to meet New Mexico Environment
Division or U.S. EPA regulatory requirements.
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it. Target CompoundsfMethods Citations

Water SoilSolids
Volatile Organic Compounds ug/lt ug/kg
Chioromethane 10 10
Vinyl Chioride 10 10
Bromomethane 10 10
Chioroethane 10 10
Acetone 20 20
Dichlorodiflucromethane 10 10
lodomethane 5 5
Trichlorotrifiuoroethane 5 5
Trichlorofluoromethane 5 5
Methylene Chioride 5 5
1,1-Dichloroethene 5 5
- Carbon Disulfide 5 5
1,1-Dichloroethane 5 5
1,2-Dichioroethene (total) 10 10
Bromochioromethane ] 5

Chioroform
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10.

11.

Interelement Corrections for ICP

Before any field samples are analyzed under this subcontract, the ICP interelement
cotrection factors must be determined prior to the start of subconiract analyses and at
least annually thereafter. Correction factors for spectral interfsrence due to Al, Ca, Fe,
and Mg must be datermined for all ICP insthuments at all wavelengths used for each
analyte reported by ICP. Correction fattors for spectral interference due to analytes other
than Al, Ca, Fe, and Mg must be reported if they wers applied.

I the instrument was adjusted in any way that may affect the ICP interelement correction
factors, the factors must be radetermined and the results submiited for use.

Analvtical Rang Verification (ARV)

The analyte concentrations in this standard represent the upper limit of the ICP analytical
range bayond which results cannot be reported under this subcontract without dilution of
the analytical sample. These concentrations may be higher than the highest calibration
standard. If no concentrations higher than the highest calibration standard (actual
instrument reading, before any dilution comaction) will he reported, this standard need not
be run. if, however, the useful range of the instrument extends beyond the calibration
range, an analytical range verification check standard should be analyzed and reported
for each element. The standard must be analyzed during a routine analytical un
performed under this subcontract, and the analytically cdletermined concentration of this
standard must be within §% of the true vakue.

Al fumace snalysas must fafl within the calibration range. in addition, all analyses will
require duplicate injections. The absorbance or concentration of each injection must be
reported in the raw data as well as the average absorbance or concentration values and
the relative standard deviation (RSD). Average concentration values are used for
reporting purposes. A maximum of 10 full sample analyses to a maximum 20 injections
may be performed betwren each consecutive calibration verification and biank. For
concentrations greater than the EDL, the duplicate injection readings must agree within
20% RSD, or the analytical sample must be rerun once (i.e., two additional bumns).
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- Chromatograms angd data system printouts for each GC column/instrument used.

if duplicate matrix spikes are requested, the chromatograms and data system printouts
are required.

Chromatograms and data system printouts for LCSs run in association with LANL
samples are required.

QC data must be labeied as the standards data is.

Results must be reported on a dry weight basis.

Note: Al hardcopy data must be legible and clearty labeled.

V.

Quality Control (QC) requirements - It is important that the laboratory personnel follow
Good Laboratory Practices throughout all operations involved in the analyses of samples.
Refer to SW-846 chapter one for general quality control requirements. In addition, quality
control requirements for sample extractions and clean-ups for the technique(s) used are
found in the relevant SW 846 methods.

Matrix spike and matrix spike duplicate analysis will be requested if needed. A sample
will be submitted to be used as the matrix media if matrix spikes are requested and
instruction for spiking will be provided..

The QC requirements identified under "Acceptance criteria” must be followed. Fallure to
moet the criteria on both columns requires reanalysias of associated
samples/blanks under acceptable critaria.

Acceptance criteria

\nitial calibrati

A minimum of three concentration ievels containing the target compounds and surrogates
is required. One level at a concentration equal to the estimated quantitation limit (based
on the concentration in the final volume specified in the preparation method with not
dilution) is required. The other concentration levels should correspond to the working
range of the detector.

. The % RSD over the initial calibration range for the calibration factors must be <
20% for all target and surrogate compounds.

. For multi-component analytes, a calibration factor for each of 3-5 major peaks is
required.

Surmogates
The two surrogates to be used are tetrachioro-m-xylene and decachiorobiphenyl.

Recovery should be reported as a percentage and must be within 50-160%. Recovery
outside of these limits will require re-extraction and reanalysis. f these limits are
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exceaded again the data will be accepted, however frequent fallures to meet these limits
for surrogate recovery will require investigation by the laboratory.




Retention fime wind

Retention time windows are defined as pius or minus three times the standard deviation
from the mean absolute retention times from the concentration levels of the initial
calibration. For the multi-component target compounds, choose three to five major peaks
and caiculate the mean and standard deviation of those peaks. Retention time windows
for target and surrogate compounds are to be deiermined for both the primary and
secondary columns.

The retention times will be verified by the calibration verification standard.

A daily catibration standard will be analyzed prior to sample analysis and throughout the
analytical run at a frequency of one per 20 samples. The calibration factor for each target
compound must not exceed + 15% difference when compared to the initial calibration.

Blanks

Method blanks must be analyzed along with every analytical run for each matrix and
method used. Contamination must not excead the EQL.

Braakdown criteria
The breakdown of either 4,4'-DDT or endrin cannot exceed 20%.
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SECTION {if - SPECIFIC REQUIREMENTS FOR HIGH EXPLOSIVES ANALYSES

L Qvatdew - Becauss of the history of weapons design at Los Alamos National Laboratory, dating
badk © the Manhattan Projact in 1943, there is reason & believe that some sites/ield units
involved in DOE's Environmental Restoration Program may contain detectable concentrations of
High splosives that may have been tested for use as wméuﬂngmmrchmd
claveiopment activities: for nuciear weapons.

The anaiytics! data genersied dy the subcontractor under this RFP subcontract will be used to
determine i there are measurable concentrations of the tarpeted expiosives compournis that will
require remediation.

Sampis matrices that the subcontractor may receive (but not kmitad to) couid be water, waste
waler, sof, shudges, filters, and oils.

The methodls that are being cited in this section are thase used by either the Environmental
Prolection Agency (EPA) or the United States Army Environmental Center (AEC) - formerly, the
Uniled States Amy Toxic and Hezardous Materials Agency (USATHAMA), a3 are the targeted
mumm The methods ganerally consist of either axtraction {liquid or solid
Mdummmmwmuuum«mmmmw
reversed phase HPLC and UV detection. Nitrocelksose is determined by measurement of
nilvateinitria, produced by hydrolysis with sodium hydroxide, and messured using lon
chrometography. Quantitstion of the snalytes invoives the retationship of the response of the
mmamu-mwmmm

Tha lollowing group of target analytes for high explosives will be referred to as the "8330° analyles
beceuse theyars the analytes that are coverad under method 8330 in EPA’s SW-846.

B3N ANALYTES"
Octahydro-1,3,8,7-tetranitro-1,3,5, 7-tetrazocine  (HMX)
Haxahydro-1,3 S-trinitro-1,3,5-triszine (RDX)
1,3.5-Trinitrobenzens (1,3,5-TNB)
1.3Dinkrobenzene (1,3-DNB)
Mathyt-2,4 8-trinftrophenyinitramine (Tetryl)
NErobsnzens (NB)
24.6-Trinirotoluene (2.4.6-TNT)
4-Amino-2,6-dindtrotoiuvene (4-Am-DNT)
2-Amino 4,6-dinlrotoluene (2-AM-DNT)
2,4-Dinkrowiuene (2.4-DNT)
2.8-Dinltrotolusne (2.6-DNT)
2-MRroloiuens (2-NT)
3-Nirotohsene {3-NT)
4-Nirotolusne (4-NT)

Holding times for the samples for "8330" analytes are (1) for water samples, extraction must occur
within 7 days of sample collection, (2) for soil samples, extraction must occur within 14 days of
sampie collection, and (3) analysis must occur within 40 days of extraction for both soil and water
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samples (number 3 does not, in any way, release the subcontractor from the data turnaround time

obligation.)

Methods options for these “8330 analytes™ foliow. These aternate methods - broken out by soil

and water, provide the "estimated gquantitation imits” (EQLS) that the subcontractor is required to

meet, whether using method SW-8330 and SW-8331 or the USATHAMA methods.
Anatytes in Soil Estimated Quantitation Limits(EQLs)

HMX
RDX
135TNB
13DNB
TETRYL
NB
246TNT

(mg/kg)

025

SW-8330 (11/82) or

USATHAMA AUGUST 1880 REVERSED-PHASE METHOD FOR THE DETERMINATION OF

EXPLOSIVE RESIDUES IN SOIL

Apsivtesinweter  EQLs - microgamal,
Low

RDX*#
135TNB“ #

13DNB"#

NE"#
245TNT * #
24DNT * #
26DNT *#
2ADNT *
4ADNT *
HMX #
TETRYL #
2NT

INT

ANT

0.84
0.26
0.11

0.11
0.02
0.31
0.035
0.06
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Where there are blanks atove, the EQLs have not been determined. Assume an EQL of 1.0
microgrems/l. for the low wisters and an EGL of 10 micregrams/L for the high waters where values
are missing. As more information is gvaitable, it will be provided.

| Method options that can be used:
‘ SW-8330 (11/92) or
. USATHAMA 1990 IMPROVED SALTING-QOUT SOLVENT EXTRACTION METHOD FOR
DETERMINATION OFF LOW LEVELS OF NITROAROMATICS AND NITRAMINES IN
GROUND WATER
] USATHAMA 6/3¢/38 METHOD NUMBER UW14, DETERMINATION OF EXPLOSIVES IN

WATER BY KIGH PRESSURE LIQUID CHROMATOGRAPHY
. 2 EQLs of 25 mi ]

Nitroglycerine (NG)
Pentaerythritol tetranitrate (PETN)

Method

USATHAMA AUGUST 1939 REVERSED-PHASE HPLC METHOD FOR THE DETERMINATION
OF NG AND PETN IN WATER

Analvies in sofl samples Assume EQLS of 0.50 makg

Nitroglycerine (NG)
Pantasrythritol tetranitrate (PETN)

Method

USATHAMA AUGUST 1889 REVERSED-PHASE METHOD FOR THE DETERMINATION OF NG
AND PETN IN SOIL

Nitroguaniding
Muihod

= US. THAMA AUGUST 1889 REVERSED-PHASE METHOD FOR THE DETERMINATION OF
£ NIT."OGUANIDINE IN WATER

Analyte in xoil Assume EQL of C 51 malkg

3 Nitrogusnidine
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USATHAMA AUGUST 1888 REVERSED-PHASE METHOD FOR THE DETERMINATION OF
NITROGUANIDINE IN SOIL

Analyte in waisr Assurme EQL of 6 11 microgmams/L.
Tetrazense

SW-8331 or

USATHAMA REVERSE-PHASE HPLC METHOD FOR THE DETERMINATION OF TETRAZENE
IN WATER (Holding time is stated as "sampies should be processed as s00n as possible after
receipt, preferably within a day.")

Anaiyta in soil Assurpe EQL of 1.3 roglkg
Tetrarene

Method options that can be used:

SW-8331 or

USATHAMA REVERSE-PHASE HPLC METHOD FOR THE DETERMINATION OF TETRAZENE
IN SO (Holding time is stated as "sampies shoukd be processed as soon as possibie after
receipt, preferably within a day.")

Analvia in water

Nitrocetiuose Assume EQL of 70,0 micregramsall,

Meathod

USATHAMA METHOD FOR THE DETERMINATION OF NITROCELLUOSE IN WATER

The noted assumptions, above, ars basad on the USATHAMA lower limit of the linear
concantration range.

Holkding times for the non-"8330" analytes sre the same as for the "8330" analytes. Note that
USATHAMA recommends that semples for tetrazene analyses be “processed s 800n as possible
after recaipt, preferably within a day.” The subcontractor should take this into consideration when
analyzing sampies for tetrazens.

Note: Quality control requirements are specified in Section V, regardiess of the method
selected.

. RepartingDeflyarabies - There will be a combination of hardcopy and electronic
dafivarables Section {1.8, Data delivery requirements, of the Statement of Work,
describes the electronic deliverables for both initial and later term.
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The hardcopy deiiveraides are as follow and must be in the following order. armanged
chronologicaily, by instument:

Samples data

. Copies of HPLC chromatograms for each sample (for each column), which are
labeled with:

- sample number

- volume injected

- date and time of analysis

- HPLC column identification

- HPLC instrumant identification

- names of compounds identified, with retention times, areas, peak heights,
and concentrations found (this may te on a summary sheat, if retention

times are on the peaks.
. Extraction werk/bench sheets,
Standards data
. Copies of HPLC chromatograms as described under "samples data” for afl
standards
QC data
. Chromatograms of blanks labealed 8s described under sampies data.
. Provids chromatograms of laboratory control samples and matrix spikes (if

requestad) labeled as described under samplas data.

Regults must be reportad on a dry weight basis.
Note: All data must be legibls and properly labelied.

.

Quality Contrel (QC) requirerents - it is important that the laboratory personnel follow
Good Laboratory Practices throughout all operations invoived in the analyses of samples
for high explosivas and that they maintain an intemal QC program that is nalevant to the

analyses under consideration -in this cass, high explosives. In addition, it is required to

fol:ow the relevant general QC procedures as spelfied out in Chapter 1 of SW-846.

Matrix sprke and matrix spike duplicate analysis may be requested. A sample will be
submitted to be used as the matrix media if matrix spikes are requested end spiking
directions will be provided by the Sampie Coordinator.

The QC requirements identified under "Acceptance criteria” must be followed. Fallure to
moeet tihe criteria requires reanalysis of associated samples/blanks under
acceptable criteria,

Acceptance criteria
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L \nitial caliaration -

A minimum of 3 concentrations of the target analytes and surrogate(s), with one of the
standards at a concentration egqual 1o the estimated quantitation limit is required. Other
concentrations should define the expected range of concentrations in the samples. %
RSD must be <20 % over the working calibration range. Either a calibration curve or a
single response factor may be used.

2. Retention time windows

The retention time windows for all analytes and surrogates for each HPLC column is
established from the initial calibration by the foliowing method:

a Make three injections of all standards within a 72-hour period.

b. Calcutate the mean and standard deviation (1) of the retention éimes of each
analyte and surrogate.
c. Establish the retention time window as ¢ 3 g from the mean retention time.

Mean retention times of all analytes and surrogates from three injections of the daily
standard rust fall within the retention time window established by the initial calibration or
a new Initial calibration and establishment of 8 new retention time window must be done
before running the samples.

if the daily standard retention times are acceptable, the mean of the retention times is
usedasmemidpointofmerewmonmwmdwbrmatday The width of the window is
the $3 g found in the initial calibration.

All subsequent daily standards at midpoint and end of run must fall within the daity
retention time window. If any anatyts of any daily calibration fails to fall within the daily
retention time window, 8 new initial calibration must be performed.

A dally calibration standard is prepared at a concentration midway between the
concentrations of the initial standards. This standard is run before the samples to check
the condition of the HPLC. Itis siso run after each group of ten samples, and at the end
of the run to ensure system stability throughout the analysis of the samples. Response
factors for each analyte must be obtained from the peak height or area and compared
with the mean response factors obtained in the initial calibration. The responss factor for
the daily calibrations must agree within £15% of the response factor of the initial
calibration (210% for nitroguanidine and tetrazenes). Corrective action to the analytical
system or a new initial calibration must be performed if these criteria are not met.

4. Laboratory control sample
Complete system performance will be monitored by using a laboratory control sample. A
known amount of 7 to 10 of the analytes plus surrogate equal to 10x EQL of that

established for the analy'es is added to the matrix to be analyzed. For water samples, it
is added to organic free reagent water; and for soil sampies, it is added to standard soil.
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The control samples are carried through the laboratory procedure and analyzed as
samples.

A laboratory controi sampie is run with each batch of samples and the results are
compared with the known amount. Advisory limits for recovery are 60-120 % for water
and soll samples. As information is gathered, these windows will be revised

3. Blark samole

A biank is prepared by adding a known amount of the surrogate to either reagant water or
clean send. The blank sampie is run wth each batch of sample and the racovery of the
surrogate is found. It target analytes are found at greater than EQL, contamination must
be corrected before further analyses are perfarmed.

6. Sumegate

Acceptabie surrogates are compounds simitar to the target analytes but not pnasent in the
samples. Two surfogates in use are 3 4-dinitrotoluene (required) and 2-methyl-4-
nitroaniline (MNA) (optional). The surrogate(s) is added to samples, blanks, and LCSs
and the complete laboratory procedure is camied out. Surrogate recovery is reported for
all sampies, blanks, and LCSs. Windows will he developed for acceptabie recovery as
dsts is coliected.
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SECTION il - SPECIFIC REQUIREMENTS FOR RADIOQISOTOPE ANALYSES

1. Qvearyiew - Because of the history of weaipons design at Los Alamos National Laboratory, dating
back to the Manhattan Project in 1843, some sites / fieki units involved in DOE's Environmental
Restoration Program will contain detectatile concentrations of radioactive materia! that have b?n
used during research and development activibes for nuclear weapons.

The analytical data generated by the subcontractor under this subcontract will be used to
determine if there are measurable concentrations of the targeted isotopes that will require
remediation.

Sample matrices that the subcontractor may receive, include (but are not limited t0) water, waste
water, soil, sludge, filters, and oils.

Ii. Target analytes - Tabie 1il.B.1 contains the analyte target list for radiochemical analyses.

The methods utilized by the lab for the analyses below must be submitted to LANL for
approval. If following approval of a iab's method, LANL observes performance problems with the
approved method the lab will be required t0 take the necessary actions to resolve the problems.
Revisions to previously approved methads shall be supplied, along with any performance data
generated by the lab as part of their ow. approval process, to LANL on a timely basis
{approximately 2 weeks) following their issuance.

. Beportirg/deliverables

Hardcopy

. Sampie preparation worksheets

. Software outputs for instruments on a sample-by -sample basis
. NIST traceability tor standards

. Calitbration information.

LANL may request additional hard copy data deliverables based on the subcontractor's specific
method/equiprnent

' Quality Control (QC) requirements
1. Good Laboratory Practices e

it is important that the laboratory personnel follow Good Laboratory Practices throughout
all operations involved in the analyses of samples for radioisotopes and that they maintain
an internal QC program that is relevant to the analyses under consideration.

Laboratories shouid observe the guidance of the Good Automated L.aboratory Practicas
{GALP), EPA December 28, 1990 draft, document in their handling electronic files
representing sample raw data, sample processed data, and instrument calibration and
configuration information
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Controt Chans

F- - all analytes of interest, the analytical laboratory shall maintain intemal control charts
fo. lab control standard samples of bott water and soif ratrices. The analytical jaboratory
shall initiate these control charts prior to beginning LANIL. work and update them as data
becomes available. The lab will be expected to use professional judgement in usie of
resuiting statstical control mformation.

instrument Performance Verification and Calibration

Instrument performance verification and catibration shall be perforrned at the frequencies
indicated in table 111.£.2 1. The respective control charts shall be updated as data
becomes available or daily, whichever is greater.

The data resulting from petformance verification measurements shall be charted using the
guidance of ANSI N42.2, Msasurement Qualily Assurence for Redioassay Laboratories,
{section A.5.2.2) and Manual on Presentation of Data and Control Chart Analysis (ASTM
STP 15D, Part 3, caction 33 (individuais), ASTM 1876). Th acceptance criteria for
statistical control in table 1i1.E.2 shall bs observed. In the circumstance that one or more
of these acceptance criterig are not met then corrective action up to and including re-
calibration shall be done and documented. The corrective action process to be followed
by the lab shouid be documented in an SOP.

The indicated calibration frequencies assume no change in instrument seltings (e.g. bias
voltage) or components (e.g. gas-proportional counter window or laser dye). If such
setiings or components are changed the lab wili conduct the necessary calibrations.

Acceptance Criteria

Failure o meet the tracer or camer recovery critena for a LANL sample requires re-
anatysis of that sample at least once. A subsequent faijure shall be indicated in the case
narratve, Failure to meet tracer and carmer recovery criteria for the reagent blank or lab
contro! standard requires re-aalysis of ali associated LANL samples under acceptable
criteriz. Failure to meet the lab control standard or method blank criteria requires re-
anatysis of all associated LANL sampies under acceptable criteria. If re-analysis for any
of the above reasons is prevented by exhaustion of the supplied sampie this shall be
indicated in the case narrative

3 Tracer recovenes
Tracer recovenes for alpha emitters shall be greater than or equal to 30% but
less than or equal to 110% Tracer recovenes for other than alpha emitters shall
be greater than or equal to 40% but less than or equal to 110%.

b Carrier recovenes

Carrier recovenes shall be equal to or greater than 40% but less than or equal to
110%




Method blanks

Method blanks shall be prepared along with samples in the SDG/RN. These shall
include all preparation steps and all reagents for each analysis and for the matrix
(i.e. soil, water) which matches that of the associated SDG/RN. Msthod blank
results shall not exceed the EQL in table il.B.1 LANL shali consider the aliquot
size of the associated samples in evaluating the scceptability of the reported
method blank result.

Lab Control Standard (LCS)

Standards traceabie to NIST in @ matrix comparabie to the associated samples
shali be run at a frequency of one per SOG/RN. Analyte recoveries must be
25% of the certified vaiues. The L.CS need not contain all analytes reportable for

that analysis.

The activity of the LCS shoukl be in the range of five to fifty times the respective
EQL. Where the contractual EQL is 0.01 pCi/g the activity of the LCS should be
in the range of fifty to two hundred times the respective EQL.

Matrix spikes (MS)

Those analysis whene matrix spikes are required include: strontium-80 when a
strontium-85 tracer is not used, tritium by liquid scintiliation, tots! uranium by KPA,
mass spectroscopy techniques, radium-226 by other than tracer techniques,
radium-228, thorium-234, and leed-210. The matrix spike activity shall be added
prior to the beginning of sampie digestion or other wet chemistry.

The activity of the matrix spike should be in the range of five to fifty times the
respactive EQL. Where the contractual EQL is 0.01 pCiig the activity of the
matrix spike should be in the range of fifty to two hundred times the respective
EQL. The MS need not contain all anslytes reportable for that analysis.

Matrix spikes, where required, shall be run at a rate of 1 per 20 samples or per
LANL SDG/RN, whichever is greater. Matrix spike recoveries should be within
25% of the expected value. The lab will be expectsd to nots in the case narmative
any matrix spike recovery outside of this limit and to use professional judgement
in deciding if re-analysis of associated LANL sampies is necessary.

Duplicates

At least one sample in sach SDG/RN shall be processed in duplicate and
reparted. There are no required acceptance criteria for these duplicate resulls.
Where there is insufficient sample to aliow a duplicate analysis to be done the
situation shall be noted in the case namative.

In the situation where only one sampie is available for both the duplicate and

matrix spike analysis and their is insufficient mass/volume available, the duplicate
analysis shall take precedence.
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Technicue specific requirements

1. Geaneral

a.

The total propagated uncertainty (TPU) associated with reported resutts
shall be one sigma, 68% confidence interval. TPU shall include
reasonabie snd appropriate systematic uncertainties associated with
analysis in addition to the uncertainty from counting statistics. Labs are
referred to Data Reduction and Ermror Analysis for the Physical Sciences
(P.R. Bevington; McGraw-Hill, 1968; 56-84) for the propagation of counting
and systematic uncertainties.

Subtraction of method blank results from sample results shall not be done.

In the analysis of tritium, we would consider the vial counted for purposes
of background subtraction as separate from those counted as a result of
the required method blank preparations.

Each lab shall use NIST traceable standards for calibration, tracer, and
LCS purposes. Dilutions of NIST tracesble standards shall be
documentsd in a controlied notobook o bindar. When a8 NIST traceable
standard is unavailabie for a given analysis, the use of standards that are
not NIST tracesble shali be inchuded in the report narrative with historical
background information end/or the basis for the known value.

The certificate specified expirstion date of standards or reference materials
should be observed. However, whers the vendor has provided
supplementery documentstion of g longer usetul life of the standard or
reference materigl this may be used. This supplemental documentation
shaii be retsinad with the certificats.

The following general squation for MDA (minimum detectable activity) shall
be used unless otherwise noted herein or approved by LANL:

MDA = [4.65 (BKG)*®+ 2.71/12.22 "EFF *V* T, Y]

Where BKG s the tota! background counts, Ts the sample count duration,
EFF is the fractional detector efficiency, V is the volume cor unit weight, and
Y is the fractionsl chemical recovery obtained for the tracer or carrier.
Other terms ss may be required, e.g. garnma abundance, can be used in
the denominator.

Those isbs wishing to use the decision level principal of ANSI N42.2,
Measurement Quality Assurance for Radioassay Laboratories, are
weicome to do 0. However, we would expact the inclusion of information
in the data pacikage regarding the "nominat values of a number of
parsmeters {background count rate, count time, estimated interferences,
chemical recoveries, dacey times, efc.)" used to amrive at the stated
decision level. The source of the nomina! values shall be addressed in an
applicable SOP




The detarmined MDA or ANSI N42.2 decision level shall be less than the
respective EQL indicated herein, Technical difficulties, e.g. insufficient
sampie, that pravent meeting the respective EQL requirement shalt be
documented in the case narrative.

f. Counters shall not be reserved for a particular type {e.g. method blanks or
other QC sample) of sample. Counters may be resarved for specific
nuclides.

g Where a lab’s verification of the activity of a NIST traceable standard
indicates a noticeable deviation from the certified value, the iab should
consult with the provider about the problem. However, except where
permitted hera-in the lab shall not use a value other than the decay
corrected certified value.

h. Results for soil matrices shall be reported on a dry weight basis for all
parameters excet tritium,

i Unless herein specified, the soil aliquots used in wet chemistry techniques
shall be subjectad to a total digestion or fusion prior to analysis. No other
homogenization or size exciusion steps are required.

Alpha spectroscopy

a. The presence, evaluation, and expianation of any unusual peaks, greater
than 10% of the tracer peak, beyond those of the tracer and expected
analyts peaks shouid be included in the report namrative.

b. The area counts of an analyte or tracer region should be determined by
integration of counts in defined ROI uniess the number of counts in the
regpective region exceed 25. in the situation where the area counts of a
region exceed 25 peak fitting aigorithms may be used.

c. Labs using uranium-232 as 8 tracer in sequential isotopic uranium/thorium
determinations shouid take steps to minimize the contribution of thorium-
228, from uranium-232 decay, in their reportad isotopic thorium results.

d. Each alpha spec LCS should contain sufficient activity, as required herein,
of each isotope to be quantified to yield as useful result. The excaption to
this will be uranium-235 in isotopic uranium analyses,

e in the case of analysis for isotopic uranium only the uranium-234 and
uranium-238 will be subject to the LCS and MS recovery criteria.
However, the amount of uranium-235 in the LCS and MS spike as well gs
the uranium-235 results for the LCS and MS shall still be reported. if the
uranium spike solution consists of enriched uranium with slevatea levels of
uranium-235 then the LCS and MS recovery criteria will also apply to
uranium-238. ‘
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Liquid scintillation for tritium

i,

The analytical batch LCS sampie shall be positioned ahead of all the
sampie vials in the count sequence. The final two vials of the count
sequence shall be an instrument check standard and instrument
background check visl. Thcese tailing instrument control check vials may
be separately/previously prepared vialgs. The tailing instrument :
background vial resuft needs not be usad in any resuit calculations.
Information on the known activity and reference time of the tailing
instrument check standard vial should be included in the package.

It the quench veiue of any reporied sampie lies outside the instrument
quench curve range, this shali be noted in the case namative.

The duration of the dark/temperature adaption procedure shall be
addressed in the lab’s SOP or anslytical documentation.

The same amount of sample and cocktail shall be used for all samples
within g batch. The amounts of sach should be indicated on a vial
preparation log sheet This sheet shouild aiso indicate the brand name of
the cccidail or the composition if not a name brand.

The LSC counting protocol should be set up to report the count rate
outside the tritium counting region or demonstrate through spectra the lack
of significant counts beyond the tritium region. This information shall be
provided to LANL.

For tritium in soll analyses, result shall be reported in pCi per volume of
extracted watar. Volume units of mL or L are both satisfactory, i.e. pCi/mL
or pCiL. The percant moisture of the sampie shall aiso be determined for
any soil matrix for which tritium is aiso requested.

Soil samples for tritium anatysis should be preferably frozen but shali at
least be refrigerated prior to analysis.

Labs should sttempt to use & soll sample size sufficient to, considering the
sampie 8ol moistura, aflow extraction of the necessary volume of native
s0il moisture for counting. If the available sampie size/soil moisture
requires the saddition of dead water this added aliquot shall be accounted
for in the caiculation of the native soil moisture tritium activity.

Sampie sliquots of aquecus samples shall be distilied prior to analysis.

Gamma spectroscopy

The isotopes to be quantified and their respective energies, abundances,
and hali-lifes will be supplied by LANL. These isotopes and the above
quantitation information may be updeted on a periodic basis.
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For those software: packaygas aliowing an identification only library, LANL
will supply a list of isotopes and energies that shauld be used in the
analysis of LANL samples. These isotopes and energy information may be
updated by LANL on a periodic basis.

All isotopes requested by LANL need not be inciuided in the LCS
determination.

The same calibration files (energy-efficiency curve, detector background,
peak shape characteristics, and internal absorption) for a given detector

shall be used in the software analysis of all samples within a batch. The
lab may use differing channel-energy files as long as the determinations

are documented.

Where there is sufficient sample, the samgple duplicate will be a separately
prepared container of sample, not a recount of the same sample container.
i there is not sufficient sampile, this will be indicated in the report
narrative. Where multiple detectors are used in the analysis of LANL
samples the sample duplicate will be counted on a detector different from
that used for the count of the associated sample.

The geometry of a sampie shall reflect that of the associated calibration
standard. Dilution may be used in those cases where the sample size is
less than the smaliest available calibrated geometry. Otherwise a
calibrated geometry sufficiently small to accommodate the available
sample should be used.

The report narrative shouid indicate which analysis software package and
version was used to analyze the reported spectra.

The lab SOP for the gamma analysis should indicate the software criteria
used 1o analyze the reported spectra. The lab SOP should also provide
listings of relevant software macros used in the acquisition/analysis of
spectra.

For those software packages that aliow the user to choose the manner in
which the gamma MDA is caiculated, the choice should be that of Cummie
(Lioyd A. Currie, Analytical Chemistry, 40(3), March 1968, 586-83).

For decay corrections, the reference time will be the time and date that the
sample is collected. Where time of collection is not specified 1200 hours
(noon) should be used.

The use of europium-154 and -155 sources for calibrations used in the
quantitation of LANL samples is not permitted.

The efficiency calibration source shali have emissions at the following
approximate energies prcduced by the indicated isotope: 59.5 keV
(americium-241), 88 keV (cadmium-108), 122 keV (cobalt-57), 166 keV
(cerium-139), 279 keV (rercury-203), 392 keV (tin-113), 662 keV (cesiun-
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137/barum-137my), 898 keV {yitrium-88), 1173 keV (cobalt-80), 1332 keV
{cobait-80), and 1836 keV (yttrium-88). These calibration sources shall not
ba used for efficiency, energy, or peak shape calibrations bsyond one
yaer since certification of the source. in addition, no isotops in this source
will be usad boyond five half-difes since the certification dats. Sources
beyond this one year period may be used as 8 LCS source.

k. it shall be acceptable to chart the performance parameters of only
americium-241, cesium-137, sid cobat-80 in meeting the requirements of
section {ll.E.2. The parameters that should be moniored include recovery,

peak energy, and pesak resolstion.

1 In making detector background determinations, the lab may use its own
judgement in using either an empty cave, a cave with an empty counting
geometry, or a cave with an appropriate de-ionized/distiied water filled
counting geometry.

m.  If the lab's detecior is incapabie of detecting the emissions of requested
Isotopes with energies below that of americium-241 these nesd not be
reported. For those lad's that are capable of detecting erissions of these
Isotopes the lack of compiets calibration of detection efficiency at these

energies is acknowledged.

N, Where the setting is aliowed by tha lab's software, all counts should have
an abundance limit set st 75%.

o. Vendor supplied treining in the specific sofiware being used for gamma
spectral snalysis by the respective analyst(s) is strongly encouraged.

p. The soil sampile aliquot that is counted shail have been previously dried.

Gross sipha/beta

8. A planchet residue coverage density kmitation of § mg/cm® for alpha/beta
determinations and 10 mg/cm’ for beta only determinations should be
observed when using a 2-inch planchet. However a pianchet residue
coverage density of up t 10 mgicm’ for aipha/beta determinations may be
used i an additional LCS sample with 8 planchet residue coverage density
of 7.5 to 10 mgiom’ is run with each SDG/RN.

b. Prepared planchets shouid not be flamed if they are maintained ina
desiccated environment prior to counting. If flaming is necessary then this
should be included in the case narrstive.

c The acidity of aqueous sampies should be checked before analysis and pH
< 2 confirmed. Sampies whose pH does not mest this criteria should be
scidified and snelysis heid for 16 hours. LANL SMO should be notified
which sampies requirad acidification by the ab in this manner and the
report narrative shouid also indicate this fact.
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10.

It is permissible for the laboratory to use other than the certified value in
assessing the recovery of their LCS and MS recoveries due to the gross
nature of this analysis. The approach taken by the lab to derive the
“apparent” known value of the LCS and MS spike shall be documented in
an SOP and referenced in the data package aiong with certified known
vaiue.

Uranium by KPA (Note that this is not an anatysis under the routine analyses
categories, but Is a commonly-requested now-routine analysis.)

c.

Individual measurements shafl have a minimum li{a-time of 200 gsec. and
an R? of greater than 0.97. If sample dilution does not allow this criterion to
be met the lab should note the problem in the case narrative. This criterion
is not applicable if the concentration is below the EQL indicated in table
in.s.1

LANL reserves the night to require the use of the method of standard
additions (MSA) in the analysis of sampies by KPA

Total digestion or tusion is not required for KPA aratysis of soil sampies.

Elemental uranium by ICP-MS

a.

The lab's procedure should be based on EPA method 6020 with uranium
specific quantitation guidance from EPA EMSL-CIN method 200.8,
“Determination of Trace Elements in Waters and Wastes by ICP-MS®. Any
deviations from EPA method 6020 in the lab’s procedure shall be
submitted for approval as provided for in section iil.B.

Strontium-90

Where the strontium-90 activity of a sample is expected to exceed § pCig
the sampile should be ro-counted a few days hence so as to observe an
expected increase due to additional yttrium-80 ingrowth. it is only
necessary to document this count and the results in the supplied data
package. A complete calculation of an additional final result is not
necessary.

Gross gamma

it shall be permissible for the laboratory to use other than the certified
value in assessing the recovery of their LCS and MS recoveries due to the
gross nature of this anatysis. The approach taken by the lab to derive the
“apparent” known value of the LCS and MS spike shall be documented in
an SOP and reterenced in the data package along with certified known
value.

ICP-MS/ICP-MS-FIA (Non-routine analytical service frequently requested)
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Total propagated uncertainty vaiues should not be reported for results
Minknum deteciable activitiea/concentrations for ICP-MSACP-MS-FIA
techniques shall ba determined basad on standard practices.

detarmined by IPC-MS or ICP-MS-FIA techniques.
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i Tabie I1LB.1 Target anatyte EQL' by matrix; pCi/g or pCV/L unless indicated

Analyte Sail Water Technique’

Gross alpha/beta 100 30 gas-proportional

Gross alpha/beta 10.0 NA liquid scintillation

Strontium-90° 20 5.0 gas-proportional

Americium-241 0.1 0.1 alpha spectroscopy

Plutonium-238, -239 0.1 0.1 alphs spectroscopy

Thorium-228, -230, -232 0.1 0.1 alpha spectroscopy

Thorium-230, -232 0.1 0.1 ICP-MS-FIA (commonly-
requested non-routine
analysis)

Uranium-234, -235, -238 0.1 0.1 alpha spectroscopy

Uranium-234, -235, -238 0.1 0.} ICP-MS-FIA (commonly-
requested non-routine
anatysis)

Tritium 300 pCiL 300 liquid scintillation

multiple isotopes Am-241:1 | Am-241:20 | gamma spectroscopy

(Table OL.F.4) Cs-137:1 Cs-137:20

Gross gamma 20 100 Nal(T1) or HPGE
detection

Total uranium 0.5 ug/g 1 pg/L KPA* (commonly-

: requested non-routine
analysis)

Total uranium 0.5 ug/g 1 ug/L ICP-MS (commonly-
reguested non-routine
analysis)

Radium-226 1.0 1.0 assorted

Radium-228 0.5 0.5 assorted

Thorium-234 1.0 20 assorted
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Table [I1.B.1 Target analyte EQL' by matrix; pCi/g or pCi'L. unless indicated

Analyte Soil Water 'I":t:hnique2
Lead-210 20 5.0 assorted

1) Estimated Quant:tation Limit (EQL)

2) The Los Alamos National Laboratory methods for these analytes are contained in LA-
10300-M, "Health and Environrenta) Chemistry: Analytical Techniques, Data
Management, and Quality Assurance”.

3) It may be presumed rhat strontium-89 is not present.

4) Kinetic Phosphorescence Analysis, also referred to as pulsed-laser phosphorimetry

(ASTM D 5174-91)or kinetic laser phosphorescence
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Table LE.2. Statistical Control Acceptance Criteria

Rule No.

Rule

e

1 point above 3 sigma

2 of 3 points above 2 sigma

4 of 5 points above | sigma

8 consecutive points above center line

1 point below -3 sigma

2 of 3 points below -2 sigma

4 of § points below -1 sigma

8 consecutive points below center line

Oiwilia]Ajwnl bl wWiN

15 points inside +1 sigma

—
o

8 points outside <1 sigma

from ASTM C1210-91, table 1
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Table {I1.E.3.1 initrument Verificatisn and Cslibration Frequency

Calibration Type

Instarnent and 'or Te hiigue

waton Frequency

ration Frequency

ectroscopy
energy-channe} weekly montkly
etector background waekiy monthly
detector efficiency weekly semi-annual
pectroscopy
B channel-energy weekly annual
detector tackground weekly monthly
detector efficiency weekly annual
peak shape characteristics wraekly annual
ortional Counting
mass-aftenuation annual
detector efficiency aily before use annual
detector background ly before counting B weekty
cross-talk quarterly annual
plateau voltage quarterly annual
per EPA 6020
instrument calibration aily before use weekly

instrument background

aily before use

intiliation

uench curve/detector efficiency

aily before use

semi-annual

counter background

cach count batch
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Table INI.E.3.]1 Instrument Verification and Calibration Frequency

Instrument and/or Technique ication Frequency ration Frequency
Calibration Type
ima Spectroscopy
detector efficiency &ily before use semi-annual
detector background aily before use weekly

77




Table I11.F .4 GGamma Spectroscopy Anailyte Requirements
Nuclide Nuclide aame Nuclide Nuclide Name
symbol symbol '
Ac-228 acunium-228 Pa-231 protactinium-23}
Am-241 americium-241 Pa-233 protactimum-233
Ann Rad annihilation radiation Pa-234m protactinium-234m
Bs-140 barium-140 Pb-210 lead-210
Bi-211 bismuth-211 Pb-21] lead-211
Bi-212 bismuth-212 Pb-212 lead-212
Bi-214 bismuth-214 Pb-214 lead-214
Cd-109 cadmium-109 Ra-223 radium-223
Ce-139 cerium-139 Re-224 radium-224
Ce-144 cerium- 144 Ra-226 radium-226
Co-57 cobalt-57 Ru-106 ruthenium-106
Co-60 cobait-60 R»219 radon-219
Cs-134 cesium-134 Se-75 selenium-75
Cs-137 cesium-137 Sn-113 tin-113
Eu-152 curopium- 152 &r-85 strontium-85
Hg-203 mercury-203 Th-227 thorium-227
1-129 iodine-129 Th-234 thorium-234
K-40 potassium-40 Ti-208 thallium-208
La-140 lanthanum- 140 U-235 uranium-235
Mn-34 manganese-54 Y-88 yttrium-88
Na-22 sodium-22 Zn-65 zinc-65
Np-237 neptunium-137
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