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2TATEMENT OF WORK (FORMERLY CALLED
“REQUIREMENTS DOCUMENT™) - ANALYTICAL SUPPORT

(RFP number 9 XS1-Q4257)
(REVISION 2 - JULY, 1995)

BACKGROUND

Overylew of the problem - The University of California has operated Los Alamos National
Laboratory since 1843. The primary mission of LANL has been ruclear 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 space 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 facilities. 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 cormective 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

Purpose of subcontracts - Presently, LANL intemai laboratories provide chemical analytical
services for the Laboratory, including organic, inorganic, and radiochemical analyses for trace
level contaminants in vanous matrices, such as water, waste water, soils, sludges, filters, and oils.
These matices may contain both radicactive and hazardous matenals.

LANL also uses subcontractor support for analyses of samples (through the subcontracts
awarded under RFP number 8-XS1-Q4257) because of the workload related to RCRA and other
aclivities in the areas of Waste Management and Environmental Restoration, at a minimum, that
exceed the capacity present within LANL intemal laboratories. 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

naneocuries (nCi) per gram.
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Procedures for both LANL and the subcontractors follow, as well as gereral and specific
subcontract requirements as revised through Revision 2.

Sample scheduling and recelpt procedures - The responsibiity for scheduling of samples re sts
with LANL's Sample Coordinator. The Sample Coordinator will make every effort to notify the
subcontractor of sample defivery at least 4 weeks prior to the dispatch of samples from LANL to
enable the subcontractor to effectively schedule sample anelyses. VWhen the subcontractor has
been notified &t least 4 weeks in advance of sample delivery (sssumed to be one business day -
including Saturdays - after the day of dispatch), ft is obligatory to accept the samples and anatyze
them according to specified requirements (i.e., perform the required analyses within holding times
and deliver the data by the due date). In the case thet the subcontractor is notified of sample
delivery less than 4 weeks prior to dispatch of samples, the subcontractor has the nght of refusal.
In extenuating circumstances, when the subcontractor has had at least £ weeks notice of sampie
delivery and will be unable to meet the data tumeround tims, the Sample Coordinator will
consider negotiating (with the approvs! of the Contract Administrator) an extended data delivery
date with commensurste sample analyses price reduchons providing this negotiation occurs prior

to sample delivery.

if sample delivery dates chnge by more than § days due to field problems or client sample
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 eample delivery may be by tetephone 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
sampie delivery, identifying, at 8 minimum, the Ssmple Delivery Group (SDG) or Request Number
{RN) ( "SDG" and "RN" will be used interchangeably to meen the same thing - based on the
specific LANL program's usage), sample numbers, enalyses 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 associsted with those samples (e.g., broken contziners, madaquate volume - not
problems with the analyses) by the next business day.

Whatever information can be provided sbout the radicactivity of the samples being scheduled will
be communicated to the subcontractor by the Sample Coordinator. The results of LANL's
radioactivity screening may preclude delivery of scheduled samples if higher radioactivity is
identified then allowed by the laboratory's Nuclear Regulatory Commision (NRC)agreement state
license. Any screening data provided with the samples is not guaranteed to be accurate enough

to preciude the need for the laboratory to perform whatever radioactivity screening it considers
necessary 1o protect health and safety and NRC licenses.

LANL plens to supply all sampie botties and coolers for this subcontract. Howewver, in an
emergency, the subcontractor may be asked to supply botties and/or 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

bottles/coolers will be provided by the Sample Coordinator if the need arises.




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 armive at the subcontractor aboratory
over a period of up to 14 days, to allow for long-term field sampling when necessary. Note tha!
the SDG or RN generally amrive all in the seme day. The subcontractor must meet holding times,
recardless 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 SDG/RN. The Sarnple Ccordinator will designate the saniple numbers that tall
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 of 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 tempiate
accompanying the samples. The SDG or RN count is based on the number of different sample
numbers received by the subccntractor laboratory. There may be more than one "determination
category” for @ 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 sample number on them, and
they would count as one sample of the SDG.

LANL reserves the right to order analyses for specific anzalytes under these "determination
categories” (such as a single metal or a limited list of VOAs) for which the subcontractor would
report only the results requested but can be paid as if the entire determinalion category was
ordered. The reason for this is for ease of data review/data assessment when there are specific
contaminants of concem 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 produce 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 m2y be proposed
under non-foutine analytical services.

All samples dispatched from LANL that may be from an area of possible radicactive 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 availsble, 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/agreerm. _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 iaboratories 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 will 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
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_% moisture should be reported, as for tﬂtnum) mlg

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

Dellverables requirements - Data tumaround times may be from 15-60 days for organics,
inorgsnics, and explosives and from 30 days to a subcontrector-proposed turmnaround time for
radiochemistry, at the specific prices for various turmnaround times established at subcontract
award. The schedule for delivery of dats will be provided by the Sample Coordinator at the time of
scheduling.

Initiglty, the deliverables will consist of Microsoft Excel spreadsheets or Tab delimited ASCII files
on 3% inch diskettes, 8 Case Narrative in Microsott WORD or Wordperfect (as described in
Section V) as weil as hardcopy for elements not transmittable in Microsoft Excel (e.g.
chromatograms, spectra). In eddition The required hardcopy iteme are identified in each of the six
routine analyses Sections llls and must be delivered by the dets due dste (with the diskette, if it is
provided). LANL will provide the software needed for genersting the LANL -specific Microsoft
Excel spreadsheets/TAB delimited ASCI files.

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

A copy of ell laboratory Chain-of-Custody documentation must siso be delivered simuttaneousty.
Note that the original Chain-of-Custody documentition will be transmitted with the samples
returned to LANL unless samples are compietely vsed up or, with LANL aepproval, the laboratory
disposes of the samples, in which case the original is sent with the diskette/hardcopy, as

described In HLE.

All reports and documentation must be legible, complete, paginsted, and in order sccording to
requirements identified in the template accompanying the samples, and peginatad.

Soll results must be reported on a dry weight basis (including % moisture) except for tritium and
oﬁvermstanceswhenﬂlsmappmpﬂatetodryhesoﬂaamplepﬂoﬂoanﬂysb (hwhichmome

Innmustbemadedearhmewa

'narraﬁve (essentially en SDG nanaﬁve)whymesamplewasnotddedand%mhnnot

reported.
Examples of the draft Microsoft Exce! spreadsheets to bé used are located in Appendix 2.

The hardcopy and the SDG file (see Section 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 sént by overnight carrier such as Federal Express,
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John Miglio, Sample Coordinator
Los Alamos National Laboratery
TA-35, Building 128. MS E-508
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 spelled out in the specific routine analyses categories
must always be submitted. Hardcopy of the diskette deliverable will be requested when needed,
and is separately billable. CLP-like forms may be requested by form number also. If this occurs,
they will be billable separately.

Raw Data Delivery - 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
holding times from the sampling date as spelied out in SW-846. The analysis request
documentation will clearty relate the sampling datetime so that the subcontractor is aware of the
time constraints on sample preperation 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 amive 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 aralysis on samples armiving with less than 72 hours
remaining toward the SW-846 holding time. The subcontractor will not be heild responsible for
missing holding times when LANL has sent the sample(s) too late io meet SW-846 holding times
(e.g., 24 hours or less until holding time expiration).

; 2 pxtracts - All unused samples,
unless LANL has approved dnsposal by the Iabomtory, and all empty cooliers 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 pirovided with instructions
for using a LANL billing number (also for dats package delivery). Unused samples must be
retumed 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 retum of samples will be included, by LANL, as part of the SDG/RN File
described in Section IX.

In addition to the unused samples, LANL will accept for return samples that were analyzed "as 1s"
(such as samples used for gamma spectroscopy) if returned in the original container. Radioactive
digestates and extracts can also be retumed 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 unless they are radioactive, with the radiozctivity greater
than measured background. The subcontractor laboratory will be responsible for ensuring that
only those redioactive 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 tvpes, 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 not a requirement), the Sampie Coordinator should be contacted for

v
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direction on how the extracts and digestates are to be screened for radioactivity - whether by the
SDG/RN with the extracts or digestaies composited, or by the individual extracts and digestates.

Location of performence of work - The subcontractor must perform all work associated with this

subcontract 8! the subcontrector’s faciiity that was sudited and/or accepted by LANL. As the
subcontractor develops other facilities to provide these sarvices, & request can be made of LANL

for approval of those facilities.

Hardware/softvrare - Each of the analytica! methods cited in the "specific determination
categories” sections identifies the needed eguipment (herdware, and in some czses software).
The subcontractor must mgintein 2!l of the needed equipment in good working order for the period
of performance of the subcontract. In addition, the subcontractor must have sufficient backup
equipment to meet sample analyses commitments in case of equipment failure.

Microsoft Windows Operating System Is required ss well as Microsoft Excel

As mentioned in 11.B., LANL will provide the file templates necded lor the Microsoft Excel
spreadsheets.

Performence Evaluation Sample reaults

The subcontractor must be aware that LANL will be obtaining information on Performance :
Evalugtion Sample results from DOE's Integrated Performance Evalustion Program (IPEP). The
subcontractor must provide permission, if requestsd, to sliow provision of this information to LANL
by laboratory neme. All subcontractors must be registered with the Mixed Anslyte Performance

Evaluation Program (MAPEP) (unless they do not heve an NRC facilities licensa). Note that
MAPEP results will 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 use the dsta, there will be o piayment for
the sample analyses.

If the 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 (e.g., focus future
needed enslyses and/or sampling points, provide screening level data), 50% of the agreed-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 ILLA.

Note: LANL wiﬂ conslder that the prices proposed by the subcontractor are for data delivered by
the due dste and according to subcontract requirements.

Invoicing instructions -Invoices wﬁl be submitied monthly. Each month's invoice will inciude all
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 ts:

. - Invoice number
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. Invoice date

. Subcontractor narne

. 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 wouid 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 tumaround time) will be the basis for billing LANL. (This
assumes that the higher the volume of analyses the lov/er the sample analysis price).

Note: H LANL did not commmit to send samples during any month and [y samples were
sent, or no analyees were completed, from previously submitted sampins, and data

packages sent, there will be no payment for that month.
SPECIFIC REQUIREMENTS FOR ROUTINE ANALYSES

The analyses categonies of organics {inciuding volatiles, semivolatiles, and pesticides/Aroclors),
inorganics, radio-chemistry, and high explosives are considered to be routine analyses for
purposes of this subcontract, and are referred to thrcughout as "routine analyses categories.”
Thare will be methods options cited for each, such as SW-846, CLP, USATHAMA, and LANL.
Any other methods/method modifications: the subcontractor wishes to use must be
approved by LANL. The request for epproval must be sent o the Sample Coordinator, who
wiil provide it to the appropriste person(s) for eveluation and epproval. Note that only
methods/modifications that are compatible with the EDD will be considered, 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, It is not a
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 wnlikely situation that samples are
related to one of those categories.

In addition, 2 listing of the required hardcopy data is provided. The target analyte lists will be
included in each of the Section llIs, and is required - regardless of what method is used by the
laboratory unless a limited list of analytes is ordered (as described in Section Il.A. Each of the
Section lits will clarify the QC requirements, regardless of the method used.

"Estimated Quantitation Limits (EQLs)" 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 mits 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
metheds are provided for guidance and may not atways 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 E:QLs higher than those cited for dry weight.




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

Ezch of the 6 categories has & separate Section |ll, so that esch subcontractor will have to dea!
only with the relevant sections. Nnte that the org:inics category is divided into separate Section
Iis for volatiles, semivolatiles, and pesticides/Aroclors.

SPECIFIC REQUIREMENTS FOR NON-ROUTINE ANALYISES - Non-routine analyses which
have been included in your contract st your requast or may be included as a result of
revisions/change orderz to your contract (a reviend list of LANL needs for which proposals are
wanted is included as a revised Appendix 3), are analytica! services other than the six routine
anslyses cstegories. 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 analyses
for each of the paramaters identified that you are interested in (and for which you have the
capabiiity), as well as a tumaround time for dete delivery, shouid be proposed, and the method
clted (if "standard™) or general technology {if not “standard”). Submission of the Subcontractor
price Jist for all available services is appropriate, # desired. The purpose of this activity is to
provide LANL with 2 ready list of subcontractor analytical services to meet a diversity of LANL
needs needs in circumstances when the 6 specified routine snalyses categories are insufficient
Nots: propossls on the non-routine analyses will not sffect the selection of the
laboretories for subcontract swards, but are for use after subcontracts are In pizce. These

anslyses will be ordered/scheduled in the same manner as described in Section LA

REPORTING REQUIREMENTS - For the € routine snalyses categories, reporting must be made
&5 described in Section I1.B., "Data delivery requirements™ and, more specifically, as defined
within each of the routine analyses categories’ Section Ill, deliverables. Al results must be
reported on a dry weight basis other than the exceptions noted in I1.B.

Reporting for pon-roitine anglyses (discussed in Section IV) will include anslytical resutts with all
supporting quality control documentation in an etectronic format thet resembiss the routine
anslyses deliverebles most like the non-routine, if possible. For analyses that may not in any way
resemble the 6 routine categories (such as geo-technica! or biclogical testing parameters), an
electronic format can be 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 whieh some or any are not applicable) are

target anslytes/measurement parameters and associated quantitation or measurement

limits
. citation of sample preparation and analytical method used (when a “standard™ method
used or 8 description of the technology used when a standard method cannot be cited.
calibration data
raw analytical data (instrument outputs) '
manuel calculation used for generating results (unless specifiad in cited method)
analytical data for use
all quality control documentstion

A narrative called the "case namrative™ (WORD or WORDPERFECT file on the diskette
deliverabie) will be required for every SDG/RN for both the routine and ron-rouine analyses. In
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addition, a hardcopy of the case narrative is required with the other specified hardcopy
deliverables.

Required components ot the case narrative follow:

. Laboratory name and subcontract number

. SDG/RN riumber

. Sample numbers included in the SDG/RN

. Documentation of quality control, sample, shipment and/or analytical problems 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 namrative must contain the following statement: ™l 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
tollowed 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 statementglearty makes the
laboratory accountable for data package verification prior to delivery to L.

REQUIRED QUALITY CONTROL PROCEDURES £ND CRITERIA - Each of the routine

analyses categories Section |l 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 fcllow and criteria to be met regardiess of the method option used (e.g., CLP or
SW-846).

In sorne cases, both SW-846 and CI.P methods are cited as options. There are some differences
in these documents (e.g., QC procedures and criteria), 3enerally the CLP methods having more
QC requirements. In a few cases, SW-846 criteria are more stringent. The Section Il for each
routine analytical category stipulates the LANL QC requirements and criteria. There are a few
instances where procedures are different (e.g., SW-8081 requires a 5 point calibration, whereas
CLP pesticides/Aroclors methods require @ 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
repeal the sample preparation and/or analysis. If the criteria are still not met because the problem
is caused by matrix effects the subcontractor should bili for both sets of analyses. If the problem
is corrected by the reanalysis, the subcontractor should bill only for the analysis that meets the
acceplance 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 progra=- that need to be considered such as internal QC
samples to check on instrument and operator peformance, use of control charts to identify
waming signals before they become problems (e.g., for instrument performance, surrogate
recoveries, laboratory blank contamination, standards degradation, etc.), operator training -
includirg “refresher training,” internal certification of operators, intemal auditing of l1aboratory
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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 samplas and other indicators to ensure thit
the iaboratory identifies end conects analytical problems as. soon es possible, and verification
procedures to ensure that all corrective action loops ere closed. Good laboratory practices must

be adhered to at all times.

The subcontractor must have a Quelity Management Plan (QMP), formerty referred to a Quality
Assurence Program Plan (QAPP), that meets the DOE requirements of DOE Order 5700 .6¢,
where appropriate, and "EPA Requirements for Quality Menagement Plans - EPA QA/R-2 Interim
Final, August 1984 (or final when availsbie) which supersedes QAMS-005/80. The ANSIVASQC
E4-19884 "American Nationa! Standard Specifications and Guidelines for Quality Systems for
Environmental Data Collection and Environmental Technology Programs”™ provides minimum
specifications and guidelinas that epply 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 generstion, coliection, anslysis, evaluation, and
reporting of environmental data. Appliceble standards and guides that can be used to osfine
criteria refated specifically to enzlytical lsborstories include ASTM ES984, Criteria for Assessing
Leboratory Competence, ISO Guide 25, General Requirements for the Competence of Calbration
end Testing Leboratones, and ANSVASQC Q2-1981, Quality Menagement and Quality System
Elements for Laboretories - Guidelines. The QMP must be avsilable for review upon site visits or

upon request and delwered to the Sampie Coordinator.

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

DATA MANAGEMENT REQUIREMENTS - With the ever-increasing reliance of analytical
lsboratories on eutomation in all phases of leboratory operetions, it hes become more and more
critical to recognize the importance of good automated laboratory practices in order to ensure that
the benefits of these systems are not destroyed by errors introduced as & result 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
sufficient integrity to be used in making decisions involving hurman health and environmental
protection. '

Because of concern about computer data integrity, the Environmental Prctection Agency has
published and widely distributed a8 document entitied "Good Automated Laboratory Practices”
which will, henzeforth, be referred to 8s GALP. (Note: This document is still in draft form.)
Despite the draft ststus, this document is considered to be an appropriate guidance document.
There are 14 areas noted in the GALP for which the minimum practices a"d procedures must be
adhered to by the subcontractors. Those areas are as foliow:

. Personnel
. Laboratory Management
. Responsibie Person for the automated data collection system

A Quality Assurance Unit
Facilities
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. Equipment

. Security

. Standard Operating Procedures
Software

Data Entry

Raw Data

Records and Archives

Reporting

Comprehensive Ongoing Testing

While the GALP provides options for implementing minimum good automated laboratory practices,
each laboretory is free to choose the approach most appropricite and effective for the
organization. The subcontractors will be expected to be able to 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. Thase 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 eudit trail that tracks data entry and modification to the responsible individual is critical
to the control 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 controf 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 meintain 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 failure to be able to
demonstrate that each of them has been met could result in sanctions after award, until the
provisions have been met. _
PROCEDURES FOR CHAIN-OF-CUSTODY RECORDS, DOCUMENT CONTROL, SDG/RN
FILE PREPARATION, AND CONFIDENTIAL INFORMATION
Q_bmnﬁi:fdmm - The subcontractor must have a program in place to maintain the COC
record for each sampie delivered to the laboratory. This COC record tegins in the field when the
sarnple is collected and ends only when the sample is retummed to LANL (Sample Coordinator) or
it is finalty disposed of. The purpose of developing a COC record is to create an accurate written
(or electronic) record that can be used to trace the possession and handling of the sampie
throughout its history, from collection to final disposition.

e
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




iX.B.

Ix.C.

IX.D.

subcontracter's Samele Tustocizn is respensible for transrithng the required docun £ ntasticr
hack to LANL {Samol2 Coordinglor: acknoevileaging 1eceipt of the samples ard noting any
problems/ resolutions  See Sectior. IL.A. for inora details.

Each sample must alvrays be under custody that is documented. A sample is under custcdy if

- Itis in your pessession; of
. ftis in your view, after 2ing in your possession; of
. It was in your possession and you locked it up; or

ltis in a designatec secure arza (sccessble only to authorized nersons)

The Chain-of-Custody records/ilocumentstion will become part of the SDG/RN File A copy of the
Chain-of-Custody documentation wil; be transmitted back to LANL by the data cue date with the

hard copy, raw data (and disketie, if required). See I|.E. concerning Chain-of-Custody for sarmpie
returr.. The original Chain-of-Custody documentation will be transmitted with tre samples when

they are returned to LANL (See ILE..

Document Control Procedures - The subcontractor must have a document control proijrarm n
place that assures that ali documents for & specified SDG/RN of samoles will te accounteo for

when the project is completed. Accountable documents include (bul are not lirnited to) logbocks
sample transmittal forms/COC records, semple worksheets, 2nd any other docuirents relating to

the sample and/or the analyses.

SDG/RN File - The SDG/RN File (term to be used interchangeably with "RN fii2") has tean
mentioned in several sections of this document, and for purposes of this subcontract, rneans the
original of the data package plus all records and documents related to the SDC/RN obtained or
generated by the laboratory and not spelled out - elther as hard copy or eiectre.nic - as @
scheduled deliverable.- In addition to the original deta package, the SDG/RN Fil may consist of,
but not be limited to, all chain-of-custody records, shipping documents (e.g., airbills), sampie tags,
benchsheets, logbook pages, screening records, instrument outputs, raw data, and telephone
contact logs. This SDG/RM File must be transmitted to LANL with the hardcopy (and dizketts, if

required) by the data due date.

Confidentlal 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 all records stored in a s2parate locked file. Permission to reprcduce any of this

confidential information must be obtained from LANL.

KEY PERSONNEL FUNCTIONS - Each of the specific requirernents for the reutine analytical
categories conlains the specific key personnel functions that are unique to that analytical

category. Herein are the additional key personnel functions that are required for any and all of
these analytica! categories. Note: more than one function can be performod by a single
person, except for the Quallly Assurance Officer functions. Equivalent experience may be
substituted for specific educational requirements it it can be demonstrated.

1. Laboratory or Proiect manager - This percon is responsible for the ove:rall aspects of the

subcontract and is the primary contact with LANL.

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




10.

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

Quglity Assurance Officer - This person must report independently to upper management
and must not have any function directly involved in the generation of semple 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.

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

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 experiencs).

Sample preparation speciglists and other iaboratory technicians - Requires a high schoo!
diploma + a course in general chemistry (college level) + one year of relevant experience
(or all in relevant experience).

Systems Maneger - Requires Bachelor's degree (or equivalent experience) with 4
courses in programming, information management, database management, or systems
requirements anelysis + 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 6 months with the programs in use by the laboratory.

j xpert - This role is in
response to e DOE pohcy document stating that " any oontmct placed with a contractor,
subcontractor, agent, analytical laboratory, or similar organization expected to receive
hazardous or radioactive materials must heve on its staff an individual who i
knowledgeable in Department of Transportation (DOT) hazardous materials regulations.”
This epplies els0 to shipment of semples (return to LANL) that may be hazardous or
radiosctive or found to be mixed wastes. his Individual(s) shall be identified 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 & 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 semple is critical because of an action threshold (usually called 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 thet EQL/EDL.
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Wazte Mansgement Policy - The subcontractor laboratory must have 8 Waste Management
policy in place meeting all relevant regulations.
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SECTION Ml - SPECIFIC REQUIREMENTS FOR INORGANICS ANALYSES

Overview - Because of the history of weapons design at Los Alamos National Laboratory, dating
back to the Manhattan Project in 1843, there is reeson 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 resesrch and development activities for nuclear weapons.

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

Sample matrices that the subcontractor meyy 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 Protection
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
acld peroxide leach of the analytes from the sample matrix. In many cases, sample preparation
methods are specific for a given &nalyte, matrix, snd instrumental detection technique.
Quantitation of the analytes involves the relationship of the response of the analyte in a sample to

a response generated using standards.

JTarget analvtes/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 samptes 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 digestinn of these
samples is preferred.

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

SW-1311 Toxicity Charactenstics Leaching Procedure (Note that changes made in the Federal
Register, Volume 57, No 227, p. 565114, must be incorporated.

SW-3015 and SW-3051 Microwave Digestion procedures.

15




Tarped Analyte Lists and dotection limba:

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

ICPAES (Recommended Method: SW - 6010A)

Anzlyte Water EDL pg/L | Soll EDL mg/Kg
Aluminum 200 40
Antimony 60 12
Batium 200 40
Beryllium 5 1
- Cadmium® 5 1
Calcium 5000 1000
Chromium® - 10 2
Cobalt 50 10
Copper 25 $
Iron 100 20
Lead® 3 0.6

‘Magnesium 5000 1000
Manganese 15 3
‘Nicked 40 8
Potassium 5000 1000
{ Siiver* - 10 2
Sodium 5000 1000
‘Vansdium 50 10
Zinc 20 4

AA methods or ICP-MS may also be used for these anelytes. 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 thallium and method 7421
for lead) or ICP-MS (e.g. SWB46 method 6020) .

GEAA, ICP-MS

Analyte Water EDL, ug/l Sail EDL. mg/kg
Arsenic® 10 2

Lead*® 1 0.2
Selenium® 5 1
Thallium 10 2
Coid Yapor AA
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Anshyte Water EDL yigl. S0l EDL mo/kg

Mercury © 0.2 0.1
SW-2010, 8010A, 9015, EPA 338.2

Analyta EDL ugh EDL._ma/kg
Total Cyanide 10 0.05

Soil EDLs for ICPAES, GFAA, and ICP-MS enalytes are based upon a 1 gram sample taken 1o a
final volurne of 200 mL.

Soll EDLs for Cold Vapor AA are based upon & 0.2 gram sample taken to a final volume of 100
mi.

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

The contractor may vary weights and final 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 requestsd as a separate
Jetermination. Laboratories should consider EDL3 for TCLP metals using the Toxiciy
Characterization Leaching Procedure to be the regulatory limits. Method SW-1311 (7/92) is the
method to be used for TCLP.

- There will be &8 combination of hardcopy and electronic daliverables,
inchiding rew data. Section 11.B, Data defivery requirements, of the SOW describes the electronic
deliverables for both initial and later terms.

The required hardcopy deliverables must be in the following order:

Raw data -

. Al rew data used to obtain the value for each reported result, including required QC
measurements, instrument standardizstion, 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 sampie numbers.

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

Soil sample results must be reported on & dry weight basls.

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

Quality Controf (QC) recujrements - .¢ is important that the Liboratory perscnne! follow Good
Laboratory Practices throughout 2!l operations involved in the analyses of samples for inorganics
and that they maintain an internal OC program that is relevant to the analyses under consideraton

-in this case, inorganics.

Fallurs to meet accepiancs criteria requires reanzlysis of assoclated samplos under
acceptable criteria.

The following quality control requirements must be pe-formed and criteria met for all anatyses
perfromed under this subcontract

1.

Instrument Calibration

Guidelines for instrumental 2alibration are givan in EPA 600/4-79-020. Instrumernits inust
be calibrated daily, or at minimum, each time 1the 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 dikiting the stock metal solutions at the time of analysis. Date and
time of preparation and aralysis must be given in the rew data.

For atomic absorption sysitems, prepare # blank and at least three calibration standards in
graduated amounts in the appropriate rarge. One stomic absorption calib-ation standard
must be at the EDL. The calibration standards must be prepared using the: same type of
acid, or combingetion 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
concentation and the calculations demonstrating that the 5% criterion has heen nset,
must be provided with the raw data. If the values do not fall within this range, recalibration

i3 necessary.

Calibration standards for AA, rnercury, and cyanide procedures must de prepared s0 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 verfication (CCV - described in IV.2.b.) and blank check; resloping
is acceptable as long as it is immediately preceded and immediately followed bv &
compiiant CCV and continuing calibration blank {(CCB - described in V.3.8). For ICP
systeins, czlibrate the instrument according to instrument manufacturer's recommended
procedures. At least two standards must be used for ICF' celibration. One of the

standards must be a blank.
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a. Initial Calibration Verification (ICV)

Immediately efter each of the instrument systems have been calibrated, the
accurecy of the calibration ehall be verified and documented for every analyte by
the analysis of the contractor's certified ICV Sclution(s). When measurements
exceed the controf limits of Teble 1, the effected analytes must be reanatyzed
after the problem has been cormected.

Where a certified solution of &n analyte is not avellable from any source, analyses
shall be conducted on an independent standard at 8 concentration other than that
used for instrument celibration, but within the calibration renge. An independent
stendard is defined as & standard composed of the englytes from a different
source than those used in the 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 distilled. The ICV for CN also
serves &8s a Laboratory Control Sampie; thus it must be distilied with the batch of
samples anslyzed in associstion with that ICV.

b. Continuing Calibration Verification (CCV)

To ensure calibration accuracy during each enalytical run, one of the following
standards are tc be used for continuing calibration vertfication (CCV) end 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 ir. 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) @ Subcontractor-prepared standard solution.

ICP/AA Metals 80 110
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 anslytical samples up to
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the previous CCV). The duration of analyses, rinses and other reizted operauons that
may effect the CCV measured result may not be epplied to the CCV 1o a grezter extent
than that applied to the associated analytical samples.

If the deviaticn of the continuing calibration verification is greater than the controf limits

specified in Table 1 - "|nitial and Continuing Calibration Verification Control Limits for
Inorganic, Analyses”, the preceding 10 analytical samples, or all enalytical sarnples
analyzed since the last compliant calibration verification must be reanalyzed for the

analyles affectad.

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 be anatyzed at the beginning of the run and after the last analytical sampie.
if the ebsolute valure of the blank result 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 preparstion 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 semples digested, whichever is more frequent.

Since & 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 soll becomes avallable it should be used
instead of water.

The first batch of samples in an SDG/RN is to be assigned to preparation blank 7
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
associsted 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 value of the concentration of the blank is less than or
equal to the EDL, no comection of simple results is penormed.
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2) If any analyte concentration in the blank is above the EDL, the lowest
concentration of that analyte i the associated samples must be 10x the
blank concentration. Ctherwise, ali samples associated with the blank
with the: analyte's concentration less than 10x the blank concentration
and above the EDL, must be redigested and reanalyzed for that analyte
(excep! for an identified field blank). The sample concentration is not to
be corrected for the blank value.

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

ICP Interference Check Sample (ICS) Analysis

To verify interelement and background correction factors, the Subcontractor must analyze
and report the results for the ICP interference Check Sample at the beginning of each
analytical run, but not before Initial Calibration Verification.

Results for the ICP analysis of the ICS during the analytical runs must fall within the
control limit of 120% of the true value for the analytes included 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 Samples at least five times repetitively for each parameter. Results must fall within
the control timit of 120% of the established mean value. The mean and standard
deviation must be reported in the raw data.
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TABLE 2. Interferent end Analyte Elemental Concentrations used for ICP

Interference Check Sample

Analytes (mgiL) Interferents (mg/L)
Ag 1.0 Al 500
Ba 0.5 Ca 500
Be 0.5 " Fe 200
Cd 1.0 Mg 500
Co 0.5
Cr 0.5
Cu 0.5
Mn 0.5
Ni 1.0
Pb 1.0
\% 0.5
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 added
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 anelysis must be performed on
each group of samples of & similar matrix type (i.e., water, soff) for each Sample Delivery
Group’

If the spike analysis is performed on the same sample that is chosen for the duplicats
sample anglysis, spike calculations must be performed using the results of the sample
designated as the “original sample” (see section 6, Duplicate Sample Analysis). The
average of the duplicate resuits cannot be used for the purpose of determining percent
recovery. Semples identified as field blanks cannot be used for spiked sample analysis.
LANL may require that a specific sempie be used for the spike sample analysis.

The enalyte spike must be added in the amount given in Table 3-Spiking Levels for Spike
Sample Analysls, for each element analyzed. Note: See Tabie 3 footnotes for
concentration levels and applications. If two analytical methods are used to obtain the
reported values for the same element within 8 Sample Delivery Group (i.e., ICP, GFAA),
spike samples must be run by each method used.
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i
The splke recovery should be within the advisory fimits of 75-125%. An exception to this :4
rule i grented in situztions where the sample concentration exceeds the spike -
concentreton by a factor of four or more. - s K
4 ::l
Individus! componant percent recoveries (%R) ere caiculated as follows: ta
% Recovery = { SR - SR) X 100 |
SA b
Fa
where SSR = Spiked Sample Result,
SR = Sample Result, and
SA = Splke Added.

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

" The units for reporting -splke sample results will be identical to those used for reporting
sample results (i.e., ug/L for squeous and mg/Kg dry welght basis for solid).
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TABLE 3. SPIKING LEVELS FOR SPIKE SAMPLE ANALYSI

—— o
For ICP/AA For Furnace AA
Elernent Water, Soil, (2) Water, ygit. | Soil.(2) Other
uglt mg/kg mg/kg (1%2)
Aluminum 2,000 * 1
Antimony 500 100 100 20
Arsenic 2,000 400 40 8
Barium 2,000 400
Beryllium 50 10
" Cadmium 50 10 5 1
Caicium * .
Chromium 200 40
Cobalt 500 100
Copper 250 50
Iron 1,000 *
Lead 500 100 20 4
Magnesium ¢ .
Manganese 500 100
Mercurv 1
Nickel 500 100
Potassium * *
Selenium 2,000 400 10 2
Sitver 50 10
Sedium * .
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 2ll other metals) when the wet
weight of 1 grem (for ICP, Fumace, and Flame AA), or 0.2 grams (for mercury) of
sample is taken for enalysis. 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 plug 5.0 mL
of acid) of aqueous sample are required for analysis.

: *The level shown indicates the amount of cyanide that must be edded to the
original (undistilled) sampie. For instance, 100 ug must be added per each liter of
agqueous sample.

For soil samples, 25 ug of cyanide must be added per each gram cf solid sample
taken for analysis. If the fiaal distillate volume is 250 mL, then the distillate will
contain cyanide at & concentration of 100 yglt. -

Assuming a sample of one gram, the manus! and semi-automatic colorimetric
methods call for a cyanide concentration of 25 pg 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 of 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.

Dupficate Sample Analysis (D)

: One duplicate sample must be analyzed from each group of samples of a similar matrix
type (i.e., water, soil) for each Sample 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 ssmple analyses must be reported in ug/L for aqueous
samples and mg/kg dry weight basis for solid original and duplicate samples. An advisory
control {imit of 20% for RPD is appropriate for original and duplicate sample values

25

e

S
LR T vl it *

sl e

-



greater than or equal to Sx EDL. A control limit of (1) the EDL mus! be used if eth.er the
sampie or dup'icate value is less than 5x the EDL. ‘

If one result is above the: 5x EDL level and the other is below, use the £ EDL criteria. If
both sample values are less than the MDL (see # 8), the RPD is not calculated. For soliti
sample or duplicate resuits > 5x EDL, the absolute value of the EDL is corrected for
sample weight and percent solids. The percent difference data will be used by LANL to

evaluate the long-term precision of the methods for each parameter.
Laboratory Control Symple (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 aqueous LCS for soil or solid matrices. Should the later case

prevail, the contractor must treat the aqueous LCS solution as 3 £0fl or solid matenial, i.e.,
it must be weighed out, prepared and reported as if it were a soil of solid matrix.

If the percent recovery for the aqueous LCS falls outside the control limits cf 80-120%
{exception: Ag and Sb), the anah/ses must be terminated, the problem corrected, and the

samples associated with that LCS redigested and reanalyzod.
Metiiod Datection Limit (MDL) D N
Before any field saniples are analyzed under this subcontrzct, the method detection limits

{in up/L) must be determined for each instrument used, within 30 days cf 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 obtzined 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 enalytical sample (i.e.,
each measurement must be foliowed 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 slways 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 instrument must be redetermined and the results submitted for use
as the established MDL for that instrument for the remainder of the year.

It muttiple instruments are used for the analysis of an element within a Sample Delivery
Group, the highest MDL must be used for reporting concentration values for that Sampie

Delivery Group.
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10.

1.

Interelement Corrections for ICP

Before any field sempies are analyzed undar this subcontract, the ICP interelement
correction factors must be determined prior to the start of subcontract analyses and st
lesst annuelly thereafier. Comection fectons for spectral interference due to Al, Ca, Fe,
and Mg must be determined for ali ICP instuments at all wevelengths used for each
analyte reported by ICP. Cormrection fectors for spectral interference due to analytes other
than Al, Ce, Fe, and Mg must be reported if they were applied.

if the instrument was adjusted in any way thet may affect the ICP interelement correction
factors, the factors must be redetermined and the results submitted for use.

Anaivtical Range Verification (ARV)

The analyte concentrations in this stendard represent the upper limit of the ICP analytical
range beyond which results cannot be reported under this subcontract without ditution of
the analytical sample. These concentrations meay be higher than the highest cafibration
stendard. If no concentrations higher than the highest cafibration standard (actual
instrument reeding, before any dilution correction) will be reported, this standard need not
be run. i, however, the useful range of the instrument extends beyond the calibration
range, en analytical range verification check standard should be analyzed and reported
for each element. The standard must be analyzed during a routine analytical run
performed under this subcontract, and the analytically determined concentration of this
standard must be within 5% of the true value.

All furnace enalyses must fall within the calibration renge. In addition, all analyses will
require duplicete injections. The absorbance or concentration of each injection must be
reported in the raw date as well as the sverage absorbance or concentration values and
the relative stendard deviation (RSD). Average concentration values are used for
reporting purposes. A maximum of 10 full sample analyses to @ maximum 20 injections
may be performed between each consecutive calibration verificetion end blank. For
concentrations greater than the EDL, the duplicate injection readings must agree within
20% RSD, or the snglytical semple must be rerun once (i.e., two additional burns).
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1. Overview - Because of the history of weapons design at Los Alemos National Laboratory, dating
back to the Manhattsn 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
volatile organic solvents that may have been used during research and development of nudear
weapons, conventional weapons and novel materials.

The anelytical deta genereted by the subcontractor under this subcontract will be used to
determine if there sre measurable concentrations of the targeted volatile organic compounds that
will require remedietion or long term monitoring.

Sample matrices that the subcontractor may receive include, but are not iimited 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.

I1. Terget Compounds/Methods Citations
Fstimated Quantitation Limits (EQLS)

Water Soil/Solids
Volatile Organic Compounds ugh uo/kg
Chloromethane 10 10
Vinyl Chioride 10 10
Bromomethane 10 10
Chloroethane 10 10
Acetone 20 20
Dichlorodifiuoromethane 10 10
‘lodomethane 5 5
Trichlorotrifluoroethane 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-Dichloroethene (total) 10 10
Bromochloromethane 6

Chloroform
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1,2-Dichlorosthane
1,1-Dichloropropene 5
2-Butanone
2,2-Dichioropropane
1,1,1-Trichloroethane
Carbon Tetrachioride

N
o
N
o - o«

5
]
5
- Benzene 5
1,2-Dichloropropane ]
Trichioroethene 5
Dibromomethane i
Bromodichloromethane 5
t-1,3-Dichloropropene 5
. c1,3-Dichioropropene 5
~1,1.2-Trichioroethane 5
© 1,3-Dichloropropane 5
" Chiorodibromomethane 5
= wmytz-Pentamrw 20
. Tolusne
 2{exanone
. 1,2:Dibromoethane
B Téﬁégihlomemene
. " Chlorobenzene
1,1,1,2-Tetrachioroethane
Eth"y’!benzene
"~ ompxyins (mied
" Bromoform
1,1,2,2,-Tetrachloroethana
" 12,3 Trichloropropane
' "'_vlsopiép;memem
Bromobenzene
- n-Propylbenzene

(4}
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2-Chlorotoluene
4-Chiorotoluene
1,3,5-Trimethylbenzene
tert-Butylbenzene
1.2.4-Trimethylbenzene
sec-Butylbenzene
1,3-Dichiorobenzene
1,4-Dichlorobenzene
p-Isopropyltoluene
1,2-Dichlorobenzens
n-Butylbenzene
1,2-Dibromo-3-Chloropropane

(4 TN S T 4 I 4 T 4 B S N S (T ¢ I 4 B & T 4}
a O 0O Y 0Oy

-
o
-
o

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

Yiethods

The U.S. EPA methods that are options for use are method SW-8260 (11/80 or more recent) or the
CLP method for volatiles (OLM02.0 or mere recent, using capillary column). These methods are
based on purge and trap sample extracticn/concentration followed by gas chromatography/mass

spectrometry enalysis.

Naove: Quellty control requirements are specified In Section IV, regarilless of the method
selected.

For medium level anslysis - At times, a medium level or methanol extraction method will cccur 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. gAn 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 blenk 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 11.B, Data delivery requirements, of the Statement of Work
describes the electronic deliverabies for both initial and later term.

The hardcopy deliverables are as follow and must be in the folbowing order,
chronologically arranged, by instrument:
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s:ample Data
. Chromatogram and quantitation report for each sample

. Raw spectra, background-subtracted spactra, and reference spectra for target
compounds thiat are identified in the sampie. The subcontractor may be asked to
provide these same spectra for compounds that have been noted as false

positives, upon occasion.

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

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

analyses.

standards Data

. Chromatogram and quantitation report for all standsrds associated with the initial
and continuing calibrations. '

. Eor g 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 I1.B of the "General Requirements”):

CLP volstiles forms 6, 7, 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-subtractled spectra, end reference standard spectra for
target compounds identified and any compounds noted as faise positives by the
analyst.

Matrix splkes/duplicate matrix spikes - if they are requested, chromatograms and

quantitation reports are required.
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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 until such time as it is incorporated into the spreadsheet.

Note: All hardcopy sample data must be leglble and clearly labeled with the LANL
ssmple number, Iab 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.

Qualty Control (QC) reguirements - 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 for volatile organic
analysis. Fallure to meet criteria requires reenatysis 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.

Acceptance 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:

M I ity Required (Relative Abund )
50 8.0 to 40.0% of mass 95

75 30.0 to 66.0% of mass 85

85 base peak, 100% relative abundance
26 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



isomess (0.m, p. be it tha caitbralion standands al conc:rtrabons of cach 1sumer equz! L
that of the lner rges coTmponnds. Swnitarly, the cis and trans 1sormers of 1,2-

dicHoroethenie miust both te present in the standards at concentralions eoual (¢ the
other target analstes.

Separate calibrations {initial and continuing) must be performed for aqueous and sohd
matrices with the aqueous calibration standards undergoing an unhsated purge and the
sclid calibration standards undergoing a heated purge. Sample extracts of a meoium
leve! methed can be analvzed using the calibration for aqueous niatnces undergoing an

unheated purge.

If ime remains in the 12-hour time period afier meeting the acceptance cntena for e
initial calibration, samples may be analyzed. Itis not necessary to analyze a centinuing
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 injeclion of BFB must
meet the abundance criteria given in item 1 followed by 8 continuing ca.ibration sta:.dard.

The relstive respanse factor (RRF) at each concentration level foi each target and system:
monitoring compound must be greater or equal to the cornpound’s minimum acceptable

response factor listed in table 1.

The % RSD for each target 2nd system monitoring compound from the infiial calibration
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 compiound must be less than or equal fo the value listed in Table 1.

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

If a target compound i detected in a sample for which the continuing calibration % Diff
>25% for that compound, the sample raust be reanalyzed under a continuing calit-ration

with an acceptable % Diff for that compound.

3. Intemmal Standards -

The minimum required internal standards are chlorobenzene-d5, 1,4- Jiflourobenzene,
and 1,4-dichlorobenzene-d4. A retention lime and response check must be performed
on every internal standard for samples analyzed. The retention time (RT) for an ir temal
stzndard from a sample cannot > + 30 seconds from the previous daily calibration The
response atea of an internal standard from a sample cannot exceed a factor of 2 (-50%

to +100%) from the previous daily calibration.
4. Surrogates or System Monitoring Compounds -

The minimum required surrogate compounds are toluene-d8, bromofivorobenzene. and
dibromofiuoromethane. Required recovery limits follow
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Water s30il

Toluene-d8 88-110 81-117
Bromofiuorobenzene 86-115 74-121
Dibromofiuoromethane 86-118 80-120
5. Method Blanks -

A separete method blank must be extracted and/or analyzed for each method, matrix and
Jor analytical run prior to sample enslysis. 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 metrix must undergo a hested purge. A method blank assoclated with @
medium leve! 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 quantitstion limits (EQLs) with the exception of acetone, methylene
chioride, and 2-butanone. Acetone, methylene chioride, and 2-butanone can be present
st 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 sfter any sample 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

. Csmy-over or laborstory contamingtion is suspected

. A terget compound is over the instruments linear renge (200 ng/mi). in this case.
a dilution is required.

i - isved, If the initial analysis of a
sample was pe:rfom\ed at a dllubon and there wefe no target compounds and/or TICs
detected above the EQL, a re-analysis at a higher concentration must occur unless the
reanalysis cannot be performed st & level five times the initial diluted analysis. For
example, if the initial analysis was diluted 20% with no target end/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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Acceptance Criteriz for Initial and Continuing Calibration of Target and System

TABLE 1

Monitoring Compounds

Target Compound Minimum | Maximu Maximum
1 RRF m % RSD | % Dift
Chioromethane 0010 | None None
_Bromomethane 0.100 20.6 425.0
Vinyl chioride 0.100 205 225.0
Chioroethane 0.010 None None
‘Méttiylene chioride 0010  |Nons | None
.. T acetone 0010  |None [ None
| Dichiorodifuoromethane 0010  [None [ None
"] lodomethane 0010 | None None
. | Trichiarotrituoroethane 0010 | None None
| Trichiorofuoromethane 0.010 None None
¢ Fcarbon disutide 0.010 [ None None
[ '1.1Dichioroethane 0100 {205 4250
. | 1,3-Diéhioroethene 0200 |208 226.0
| 1:2:Dichioroethene (total) 0.010 None None
Bromochloromethane 0.010. | None None
lorofe 0.200 205 425.0
0.100 | 205 425.0
0.010 None None
0.010 None None
roprope 0.010 None None
Trichloroisthane 0.100 20.6 4250
achior 0.100 20.5 426.0
ne 0200 |205 426.0
0.010 None None
A -.'c_i's..'-_.‘ll‘;-‘.’.-ipbthompmpene 0.200 20.5 425.0
[ rrcnioroetnene 0300 | 205 +25.0
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Acceptance Criteria for Initial and Continuing Calibration of Target and System Monitoring

Tabie 1

Compounds (cont.)
. Minimum | Maximu Maxlmur;—
Target Compound RRF m %RSD | ADiff
Dibromomethsne 0.010 None None
Dibromochioromethane 0.100 20.5 +25.0
1,1,2-Trichloroethane 0.100 20.5 250
Benzene 0.500 20.5 +25.0
trans-1,3-Dichloropropene 0.100 20.5 +25.0
1,3-Dichloropropene 0.100 20.5 +25.0
4-Methyl-2-pentanone 0.010 None None
Bromoform 0.100 205 +25.0
2-Hexanone 0.070 None None
1,2-Dibromoethane 0.100 20.5 2250
Tetrachloroethene 0.200 20.5 +25.0
1,1,2,2,-Tetrachlorosthane 0.300 20.5 +25.0
Toluene 0.400 20.5 +25.0
Chlorobenzene 0.500 20.5 +25.0
1,1.1,2-Tetrachloroethane 0.100 205 +25.0
Ethylbenzene 0.100 205 +25.0
Styrene 0.300 20.5 425.0
Xylenes (Mixed) 0.300 20.5 +25.0
1,2,3-Trichloropropene 0.100 20.5 +25.0
isopropylbenzene 0.100 20.5 225.0
Bromobenzene 0.100 20.5 +25.0
n-Propylbenzene 0.100 20.5 +25.0
2-Chlorotoluene 0.100 205 4250
4-Chlorotoluene 0.100 205 +25.0
1,3,5-Trimethylbenzene 0.100 20.5 425.0
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ter-Butylbenzene 0.100 20.5 +250
Table 1

Acceptance Criteria for Initial and Continuing Calibration of Target and System Monitoring
Compounds (cont)

. Minimum | Maximu Max}mur-:n_-
Target Compound RRF ni %RSD | % DHY
1,2,4-Trimethylbenzene 0.100 20.5 225.0
sec-butylbenzene 0.100 20.5 +25.0
1,3-Dichlorobenzene 0.100 20.5 250 o
1,4-Dicholorbenzene 0.100 20.5 +25.0 B
p-iscpropyltoluene 0.100 205 4250
1.2-Dichlorobenzene 0.100 20.5 $25.0
n-Butyibenzene . 10.100 20.5 4250
1,2-Dibromo-3-chioropropane 0.010 None None
System Monitoring Compounds
Bromofiuorobernzene 0.200 20.5 425.0
Totuene-d8 0.010 None None
Dibromofiuoromethane 0.010 None None




SECTION Il - SPECIFIC REQUIREMENTS FOR SEMIVOLATILE ANALYSES

I. Overview - 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 Environmenta! 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-vilatile 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.

Il. Target Compounds/Method Citations

SEMIVOLATILE ORGANIC COMPOUND Water Soil/Solid

ugi 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)flouranthene 10 330
Benzo{K)fiouranthene 10 : 330
Benzo(g,h,i)perylene 10 - 330
Benzo{a)pyrene 10 330
Benzyl alcohol 20 1300
Bis(2-chloroethoxy)methane . 10 330
Bis(2-chloroethyl)ether 10 330
4-Bromopheny! phenylether 10 330
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Butylbenzyliphthalate
4-Chioroaniline
4-Chloro-3-methylphenol
2-Chloronaphthaiene
2-Chlorophenol
4-Chlorophenyl phenylether
Chrysene
Dibenz(a, h)anthracene
Dibenzofuran
1.2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichiorobenzene
3,3-Dichlorobenzidine
2,4-Dichlorophenol
Diethylphthalate
~ Dimethyl phthalate
2,4-Dimethyiphenol
2,4-Dinitrophenol
Di-n-butytphthalate
. 4,8-Dintro-2-methyiphencl

Haxachlombemene

" Hexachiorobutadiene

5t .-Hex:a'&\bmcydopentadiene
 tndeno(1,2,3-cd)pyrene

v l -:. r r:nvE

330
1320
630
330
330
330

330
330

§g8eeegges
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2-Methylnaphthalene 10 330

2-Methyiphenol 10 330
4-Methylphenol 10 330
Naphthalene 10 330
2-Nitroaniline 50 1600
3-Nitroaniline 50 1600
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-Chiloropropane) 10 330
Pentachiorophenol : 50 1600
Phenanthrene 10 330
Phencl 10 330
Pyrene 10 330
1,2.4-Trichlorobenzene . 10 © 330
2,4,5-Trichlorophenol - 50 1600
2,4,6-Trichlorophenol 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.
_However, if it is possible, in order to provide the lowest possible quantitation limits, the
laboratories should concentrste the GPC extract to a volume that makes the EQL for 8
sample that underwent GPC clean-up no more than twice the listed EQL.

ND = not determined, according to SW-8270

Tentatively Identified Compounds (TICs) may be requested. If requested, they should be
identified and quantitsted 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 mor: recent) or
the CLP method for semivolatiles (OLM02.0 or more recent). These methods ere based on
sotvent extraction, concentration and GC/MS detection and quantitation.
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Note: Quslity control requirements are specified in Section 1V, regardiess of the method
seiected.

Methods 3510, 3520, 3540 or 3550 can be ussd for sample preparation for semi-volstile organic
compounds. An overview of these extrection methods and guidance for method selection can be

found in method 3500. Gel permeation chromatography (Method 36840 or CLP) and/or other
cleanup procedures must be performec! when the nature of the sample requires i (SW-3800

provides guidance on cleanup usage/procedures).

m.

- There will be @ combinstion of hardcopy and diskette

Reporting/Deliverables
defiverables. Section I1.B, Datn delivery requirements, of the SOW, describes the

electronic deliverables for both inltial and later term.

. The hardcopy deliverables are as follow and must be In the following order, chronologically
ammged by instrument:

Chromatogram and quantitation report for each sample

Rew spectra, background-subiracted spectra, and reference standard spectra for target

compounds. The subcontractor may be asked to provide these spectra for compounds
noted as false positives by the analyst

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

Sample dats (chromatograms, quantitation reports, and spectra) for all re-analyses.

Chromatograms and quentitstion reports for all stendards associated with the initial and

EQLa_periodofﬁrr\e until the LANL EDD includes complete electronic reporting capability ,
the following crpanics hardcopy deliverables are requbed in addition (See last paragraph

of IL.B of the "General Requirements"):

CLP forms 6,7,snd 8 for semivolatiles (initial and continuing calibration standards
and internal standand qC summary)

) For H&&ﬂuorobiphenylphosphhe (DFTPP), for each 12-hour period, for each GC/MS instrument:

' mank.dma hchmnologtcalorder

Mass lxshng - % relative sbundance
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. Chromatograms and quintitation reports
. For a period of time until the LANL EDD includes complete eiectronic reporting capatility ,

the following organics hirdcopy deliverebles are required in addition (See iast paragraph
of I1.B of the "General Rixquirements™):

- CLP form § coraputer generated report

. Raw spectra, 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 splkes/matrix spike duplicates - If these are requested the subcontractor will be provided
with instructions for spiking.

Laboretory Control Samples (LCS) - for LCSis analyzed in association with LANL samples, the
chromatograms and guantitation 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 1D, date and time of analysis, and GC/MS Instrument ID. Compound names
must be clearly marked on all spectra. Hardcopy stendards data and raw QC data must be
leglble and clearly labeled with the lab file ID, date and time of analysis, and GC/MS

instrument ID.

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 for semivolatile
organic analysis. In addition, the QC requirements listed under "Acceptance Criteria”
must be followed and criterie met Faliure to meet criteria requires reanalysis of
associated samples under acceptable criteris.

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

Acceptance Criteria
1. Instruments Performance Check -

The mass calibration and resolution are verified by the analysis of the instrument performance
check solution, decafluorotriphenylphosphine (DFTPP). The instrument performance check
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solution, DFTPP, must be injzcted at the beginning of each 12 hour period of anelysis and must
meet the following ion abundznce criteria:

Mass Intensity Required (Relative Abundance)
51 30.0 to 80.0% of mass 198

68 <2.0% of mass 69

89 Present

70 <2.0% of mass 69

127 25.0 10 75.0% of mass 188

197 <1.0% of mass 198

198 Base peak, 100% relative abundance
188 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 t0 24.0% of mass 442

2. Initial and Continuing Calibration -

The initial calibration of the GC/MS systemn will require a minimum of five concentration levels
(20, 50, 80, 120, and 160 total ng/2 ut injection). Eight compounds (2,4-dinitrophenol, 2,4,5-
trichiorophenol, 2-nitroaniline, 3-nitroaniline, 4-nitroaniline, 4-nitrophenol, 4,6-dinitro-2-
methylphenol, and pentachlorophenol) will require only a four-point Initial calibration at 50, 30,
120, and 160 totsl ng/2 yl injection. The five concentration standards will be anatyzed within
the same 12 hour period.

The continuing calibration standard will have a concentration of 5(_) total ng/2 ul injection.

if time remains in the 12-hour time period after meeting the acceptance criteria for the initial
calibration, samples may be analyzed. It is not necessary to analyze a continuing calibrztion
standard if the initial calibration standard that is the same concantration 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 calibration must be ess than
or equal to the Maximum % RSD listed in Tabie 1.

The relstive response factor percent differerice (%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 > 0.010, and the % RSD or % Diff < 40.0%.
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If a target compound is detected in 8 sample for which the continuing calibration % Diff >25% for

that compound, the semple must be reanatyzed under & continuing calibration with an acceptable

% Diff for that compound.
3.intema! Standards -
The minimum required intemal standards are:

1,4-dichlorobenzene-d4 naphthalene-d8 acenaphthene-d10,
phenanthrene-d10 chrysene-d12 perylene-d12.

A retention time and response check must be performed on every intemal standard for samples
anatyzed. The final concentration for each internal standard will be 40 total ng/2 yL injection. The

retention time (RT) for an intemal standard from 8 sample cannot > + 30 seconds from the pervious

dally cafibration. The response ares of an interna! standard from a sample cannot exceed a factor
of 2 (-50% to +100%) from the previous daily calibration.
&

4. Surrogate Compounds -

The minimum required surrogete compounds &re nitrobenzene-d5, 2-fluorobiphenyt, p-
terphenyl-d14, phenol-d6, 2-fiuorophenol, and 2,4,6-tribromophenol. Required recovery limits
foliow.

Water  Sofl

Nitrobenzene-d5 35-114 23-120
2-Fluorobiphenyl 43-118 30-115
p-Terphenyld14 33-141 18-137
Phenoi<d8 10-84 ° ° 24-113
2-Fluorophenol 21-100 25-121
2.4,6-Tribromophenol 0-123 19-122

5_Method Blanks -

A separate method blank must be extracted and anstyzed 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. Semivolstile orgenic target compounds must pot be present in the blank at a

concentration > the estimsted quantitation limits (EQLs) with the exception of common phthalate

contaminents. The phthalate contamination can be present up to five times the EQL before
corrective action is required. Sample results must pot be comected by subtracting any blank

velue. An instrument blank must be analyzed after eny semple 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
&
]
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. A target compound is over the instruments linear range (160 ng/mi). In this case. 8
dilutron is required.

v : ieyed, If the initial analysis of a sample was
perfomvedmadnluﬂonandmerewerenotarpetandforTICsdetectedabovemEOL a
reenzlysis at @ higher concentration must occur unless the reanalysis cannot be psrformed at a

 level five imes the inftisl diluted snalysis. For example, i the initia! analysis was at diluted 20%
with no target and/TICs detected, 8 reanalysis without s diution cen be performed. However, if
the sample was diluted 25 or 50%, & reanalysls is not necessary and the diluted initia! anslysis is -

reported.
~When a reanalysis occurs, both sets of data are to be included.
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TABLE 1

Ac:ceptance Criteria for Initial and Contiring Catibration of Target and Surrogate Compaunds

Minimum | Maximum | Maximum %
Target Compound RRF %RSD DY
Phenal 0.800 20.5 +25.0
Bis(-2-Chloroethy!)ether 0.700 205 425.0
2-Chiorophenol 0.800 20.5 4250
1,3-Dichlorobenzene 0.600 205 425.0
1,4-Dichlorobenzene 0.500 20.5 4250
1,2-Dichlorobenzene 0.400 205 2250
2-Methylphenol 0.700 20.5 2250
2,2'-oxybis(1-chioropropane) 0.100 None None
4-Methylphenol 0.600 20.5 +25.0
N-Nitroso-Di-propylamine 0.500 20.5 425.0
Hexachioroethane 0.300 205 4250
Nitrobenzene 0.200 20.5 +25.0
Isophorone 0.400 20.5 4250
2-Nitrophenol 0.100 205 225.0
2.4-Dimethylphenal 0200 |20 4260
Bis(-2-Chioroethoxy)methane 0.300 20.5 4250
2,4-Dichlorophenol 0.200 20.5 425.0
1,2,4-Trichlorobenzene 0.200 20:5 225.0
Naphthalene 0.700 205 425.0
4-Chioroaniline 0.100 None None
Hexachiorobutadiene 0.100 None None
4-Chlcro-3-methylphenol 0.200 205 +25.0
2-Methyinaphthalene 0.400 20.5 225.0
Hexachlorocyclopentadiene 0.100 None None
2.4,6-Trichlorophenol 0.200 20.5 +25.0
2.4,5-Trichiorophenol 0.200 20.5 425.0
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2-Chloronaphthalene

0.800

20.5

+25.0

TABLE 1 - Continue

Acceptance Criteria for Initial end Continuing Calibration of Target end Surrogate Compounds

Minlmum | Maximum | Maximum %

Target compounds RRF %RED Dift
2-Nttroaniline 0.010 None None
Dimsthylphthalate 0.010 None None
Acenaphthylene 0.800 20.6 4250
3-Nitroaniline 0.010 None None
|2:6-Dinitrotoluene 0.200 20.5 425.0
Acsnaphthens 0800 205 2260

| 2,4-Dinitrophenol 0.010 None None
| 4-Nitrophenol 0.010 None None
Dibenzofuran 0.800  |20.5 425.0
2,4-Dinitrotoluens 0.200 205 425.0
Diethyiphthalate - 0.010 None None
4-Chiorophenyi-phenylether 0.400 205  |2250
-~ |Fuocrene 0800 {208 ~ [s250
- |4-Nitroaniline 0.010  |None HNone
| 4.6-Dinitro-2-methyiphenol 0.010. |[None . |None
N-nitrosodiphenylarrine 0010 |None  |None
4-Bromaphenyl-phenylether 0.100 205 425.0
| Hexachiorobenzene 0.100 205 425.0
| Pentachioropheno 0.050 20.5 1225.0
Phensnthrene 0.700 20.5 +26.0
Anthracene 0.700 20.5 425.0
Di-n-butylphthalate 0.010 None None
| Fiuorenthene 0.600 205 425.0
Pyrene 0.600 205 4250
Butylbenzyiphthalate 0.010 None None
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3,3'-Dichlorobenzdine

0.010

None

None

TABLE 1 - Continue

Acceptance Criteria for Initial nd Continuing Calibration of Target and Surrogate Compounds

Minimum | Maximum | Maximum

Target compounds RRF %RSD % Dift
Bis(2-ethyhexyl)phthalate 0.010  (None None
Benzo{a)anthracene 0.800 20.5 +25.0
Chrysene 0.700 20.5 $25.0
Di-n-Octyiphthalate 0.010 None Mone
Benzo{b)fluoranthene 0.710 20.5 +25.0
Benzo(k)fluoranthene 0.700 20.5 4250
Benzo(a)pyrene 0.700 20.5 425.0
indeno{1,2,3cd)pyrene 0.500 20.5 +25.0
Dibenzo{a h)anthracene 0.400 20.5 +$25.0
Benzo{(g,h,i)perylene 0.500 20.5 +25.0
Anlline 0.0%0 None None
Azobenzene 0.010 None None
Benzy! Alcohol 0.010 None None
Isophorone 0.010 None None
N-Nitrosodirnethylamine 0.010 None None
Surrogates

Nitrobenzene-d5 0.200 20.5 1425.0
2-Fluorobipheny! 0.700 20.5 +25.0
Terphenyl-d14 0.500 205 425.0
Phenol-d5 0.800 20.5 *25.0
2-Fluorophenci 0.600 205 3250
2,4 6-Tribomophenol 0.010  |Nome  |None
2-Chlorophenol-g4 (Optional) 0.800 20.5 2250
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0.050

20.5

+25.0

1,2-Dichiorobenzene (Optional)
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ORGANICS
SECTON it - SPECIFIC REQUIREMENTS FOR ORGANOCHLORINE PESTICIDES/ARQCLORS

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

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

" Ssmple matrices that the subcontractor may receive (but not limited to) could be water, waste
water, soll, sludges, traps, filters, and olis.

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

n i
ESTIMATED QUANTITATION LIMITS (EQLs) FOR

PESTICIDES AND AROCLORS

Analyte Est Quantitation

limit (ug/L)
Aldrin 0.05
g-BHC : 0.05
Bg-BHC 0.05
§BHC 0.05
Y-BHC (Lindane) ' : 0.05
a-Chlordane . 0.05
yChlordane 0.05
4,4-DDD - | 0.10
4,4-DDE 0.10
4,4'-DDT 0.10
Dieldrin 0.10
Endosulfan | ' , 0.05
Endosulfan Il 0.10
Endosuilfan sulfate 0.10
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Endrin
Endrin Ketons

Endrin Aldehyde

* ‘Heptachior epoxide
" Methoxychior
. Toxaphene

Arocior-1036

- Arodlor-1232
Arocso or-1242
Aroclor-1248

0.10
0.10

0.01
0.05
0.05
0.50
5.00
1.00
2.00
1.00
1.00
1.00
1.00
1.00
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Methods 3510, 3520, 3540, 3550 or 3580 can be used for samples submitted for organochlorine
pesticide/Aroclor anatyses. An overview ol these extraction methods and guidance for method
selection can be found in method 3500. Ge! permeation chromatography (mathod 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 I1.B, Data delivery requirements, of the Statement of Work
describes the electronic deliverables for both initial and later term. which is suppliec by
the Sample Coordinator.

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

Sample Data

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

GC integration reports or data system printouts

For pesticides/Aroclors that are confirmed by GC/MS, copies of chromatograms, raw,
background-subtracted, end 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 standzrd 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, starnt, collect, and dump times
must be cleariy labeled on the calibration printouts. :

For an interim period while LANL is completing its EDD, the following CLP forms are
required: Forms 6E, 6F, 7E, and 7F. See Section I1.B of the General Requirements, last

paragraph.

Raw QC data

Blank data, in chronological order, by type of blank.
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- Chromatograms and data system printouts jor each GC column/instrument used.

If duplicete matrix spikes are requested, the chromatograms and data system printouts
are required.

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

QC data must be labeled as the standards data is.

Results must be reported on a dry weight basls.

Note: AH hardcopy data must be legible and clearly labeled.

L}

V.

Quelity Control (QC) requirements - It is impertant that the laboratory personnel follow
Good Leboratory 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 criteriy™ must be followed. Fallure to
moet the criteria on both columns requires reanalysis of associated
samples/blanks under acceptsble criteria.

Acceptance criteria

tial calibrati

A minimum of three concentration levels 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.

Surregates

The two surrogates to be used are tetrachloro-m-xylene and decachlorobiphenyl.
Recovery should be reported as a percentage and must be within 50-160%. Recovery
outside of these limits will require re-extraction and reanalysis. If these limits are
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e exceeded again the data will be sccepted, however frequent fallures to meet these limits
Wy ore, for surogate recovery will require investigation by the laboratory.
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Retention time windows are defined as plus or minus three times the staridard deviation
from the mean absolute retention times from the concentration levels of the initial
calibration. For the multi-component terget compounds, choose three to fise major peaks
and caiculete the meen and standsrd devistion of those peaks. Retention time windows
for target and surmogste compounds are to be determined for both the primary and
secondary columns.

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

Dally calibration (cabrat fication)

A daily calibration standsrd will be anslyzed prior to sample analysis and throughout the
analytical run st a frequency of cne per 20 samples. The cafibration factor for each target
compound must not exceed + 15% difference when compared to the initiat calibration.

Blanks

Method blanks must be enatyzed along with every enalytical run for each matrix and
method used. Contamination must not exceed the EQL.

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

L Overview - Because of tha history of waapons design a! Los Alamos National Laboratory, dating
badk © the Manhstian Project in 1843, there is reason to bedieve that some sites/ield units
involved in DOE™s Envionments! Restoration Program may contain detectable concentrations of
high explosives thet may heve been tested for use as morhpdovwdudngmmrd\and
deveiopment activitie:: Tor NUCIear wHAPONS.

The snatytical dsta genersted dy the subcontractor under this RFP subcontract will be used to
determing ¥ thers are measurable concentrations of the tarpeted expilosives compouirkis that will

require remediation,

wmmmmmmcmmmw)wmumr.mm
weaiter, soil, sludges, filtters, and oils.

The methods that sre being cited in this section are thosa used by elther the Environmental
Protection Agency (EFA) or the United Statee Amy Environmenta! Center (AEC) - formerly, the
Unded Sttes Army Toxdc snd Hazardous Materisls Agency (USATHAMA), as are the targetad
snalytes for thess analyses. The methods penerally consist of elther extraction (liquid or sokd
phasa) of the analyies from the sample metrix or fitering of the sample (water) followed by
wmnﬂcmwm Nitrocsiuiose ls determined by messurement of
nitrete/nkrite, produced by hydrolysis with sodium hydroxide, and messured using lon
chiomstography. Quantitstion of the ana’ytes invoives the relstionship of the response of the
Mhawnphbummmmm

The foliowing group of tarpet analytes for high explosives will be referred to &s the “8330" analyles
because theyars the analytss that sre coversd under method 8330 in EPA's SW-846.

B3N ANALYTES™
Octehydro-1,3,6,7-tetranitro-1,3,6,7-tetrazocine  (HMX)
Haxahydro-1,3,5-trinitro-1,3,5-triazine (RDX)
1,3.5-Trinltrobenzens (1,3,5-TNB)
13-Dihitrobenzene (1,3-DNB)
Methyt-2,4,8-trinftrophenyinitramine (Tetryl)
N&robenzene {NB)
2.4 68-Trinirotoluene (2.4,6-TNT)
4-Amino-2,6-dindtrotoluene (4-Am-DNT)
2-Amino 4,8-dinltrotoluene (2-AM-DNT)
2,4-Dinttrotoluene (2.4-DNT)
2,8-Dinktrotolusne {2,86-DNT)
2-Nxrotolusne (2-NT)
3-Nitrololuene (3-NT)
4-Nitrotolusne (4-NT)

Hoiding times for the sampiles for "8330" analytes are (1) for water samples, extraction must occur
within 7 deys of sample collection, (2) for soil semples, extraction must occur within 14 days of
ssmple 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 turmeround bme

obfigation.)

Methods options for these "8330 anslytes” follow. These atemate methods - broken out by soil
and water, provide the "estimated quantitetion limits™ (EQLs) that the subcontractor is required to
meet, whether using method SW-8330 and SW-£331 or the USATHAMA methods.

(mg/kg :
HMX 22
RDX 1.0
135TNB 0.25
13DNB 0.25
TETRYL 0.65
NB 0.26
246TNT 0.25
2ADNT -
4ADNT —
26DNT 0.28
24DNT 0.25
2NT 025
4NT 0.25
3NT 0.25
Method Options that can be ysed:
SW-8330 (11/82) or

USATHAMA AUGUST 1988 REVERSED-PHASE METHOD FOR THE DETERMINATION OF

EXPLOSIVE RESIDUES IN SOIL

Angiytes in weler

RDX *#
135TNB * #
13DNB"#
NB°*#
245TNT ° #
24DNT * #
26DNT ° #
2ADNT
4ADNT *
HMX #
TETRYL #
ZNT

ANT

4ANT *

Lm;ﬁ'nh

0.84 14.0
0.26 7.3
0.1 40
- 6.4
0.14 6.9
0.02 57
0.31 5.4
0035 ___
0.06 _
130
200
120
- 79
_ 8.5
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Where there are blanks atove, the EQLs have not been determined. Assume an EQL of 1.0
micrograms/L for the low wiaters ana an EGL of 10 micrcgrams/L for the high waters where values

are missing. As more informatian is svailable, it will be provided.

SW-8330 (11/82) or

» USATHAMA 1980 IMPROVED SALTING-OUT SOL\VENT EXTRACTION METHOD FOR
DETERMINATION OF LOW LEVELS OF NITROAROMATICS AND NITRAMINES IN
GROUND WATER

9 USATHAMA 6/3¢/38 METHOD NUMBER UW14, DETERMINATION OF EXPLOSIVES IN

WATER BY KIGH PRESSURE LIQUID CHROMATOGRAPHY

Nitroglycerine (NG)
Pentaerythritol tetanitrate (PETN)

Methad

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

Anatyies in sofl samples Assume EQLSs of 0 50 mykg

Nitroglycerine (NG)
Pentaerythritol tetranitrate (PETN)

Methed

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

Anatyte in weter Assume EQL of $.0 micr:gmms/l,
Nitroguaniding

Method

US. THAMA AUGUST 1989 REVERSED-PHASE METHOD FOR THE DETERMINATION OF
NIT. 'OGUANIDINE IN WATER

Anaivte in £Qil Assume EQI of (.51 mg/kg

Nitroguanidine
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USATHAMA AUGUST 1988 REVERSED-PHASE METHOD FOR THE DETERMINATION OF
NITROGUANIDINE IN SOIL

Analyte in waler Assume EQL of 6.11 micrograms/L
Tetrazene

Method options that can be used:

SW-8331 or

USATHAMA REVERSE-PHASE HPLC METHOD FOR THE DETERMINATION OF TETRAZENE
IN WATER (Holding time is stated 85 "sampiles should be processed 8s soon as possibie after
receipt, prefersbly within s day.”)

Analyte in sofl Assume EQL of 1.3 mg/kg
Tetrazene

Method options that can be used:

SW-8331 or

USATHAMA REVERSE-PHASE HPLC METHOD FOR THE DETERMINATION OF TETRAZENE
IN SOIL (Holding time is steted as “sampies should be processed 8s soon as possible sfter
recelpt, preferably within a day.”)

Analyte in water

Nitrocetiuose Assume EQL of 70 0 microgramafl

Method

USATHAMA METHOD FOR THE DETERMINATION OF NITROCELLUOSE IN WATER

The notad essumptions, above, are based on the USATHAMA lower limit of the linear
concentration range. ¢

Hotding times for the non-"8330" enalytes s7e the same as for the “"8330" snalytes. Nots that
USATHAMA recommends that sempies for tetrazene analyses be “processed as soon as possible
sfer receipt, preferably within & day.” The subcontractor should teke this into consideration when

analyzing samples for tetrazena.

Note: Quality contro! requirements are specified in Section V, regerdiess of the method
selscted. ‘

IH. Reporting/Deilverabiea - There will be a combination of hardcopy and edectronic

defiverables Section [1.B, Data delivery requirements, of the Statement of Work,
describes the ‘electronic deliverables for both initial and tater term.
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The hardcopy deliveralies are as follow and must be in the following order. arranged
chronologicaity, by nstument

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 timas, areas, peak heights,
and concentrations found (this may te on a summary shest, if retention

times are on the peaks.
. " Extraction wori/bench sheets.

Standards data

. Copies of HPLC chromatograms as described under "samples data” for all
standards

QC data
. Chromstograms of blanks labeled as described under sampies data.

. Provide chromatograms of laboratory control samples and matrix spikes (if
requested) labeled as described under samples dsta.

Regults must be reported on 2 dry weight basis.
Note: Al dsta must be legible and properly labelied.

Quallty Contro! (QC) recuirsments - t is important that the laboratory personne! follow

Good Laboratory Practices throughout all operations involved in the analyses of samples
for high explosives and that they maintain an intern.al QC program that is relevant to the
analyses under consideration -in this cass, high explosives. In addition, it is required to
tol.ow the relevant peneral QC procedures as spefhad out in Chapter 1 of SW-846.

Matrix spke and matrix spike duplicete anslysis may be requested. A sample will be
submittec to be used as the matrix media i matrix spikes &re requested and spiking
directions wiil be provided by the Sampie Coordinstor.

The QC requirements identified under "Acceptance criteria™ must be followed. Faliure to
mest the crituris requires resanalysis of assoclated samples/dbianks under
scceptable criteria.

Acceptance criteria
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i tial calisration -

A minimum of 3 concentrations of the target anstytes and surrogate(s), with one of the i
standards at a concentration equa! to the estmated quantitation imit is required. Other
concentrations should define the expected range of concentrations in the samples. %
RSD must be <20 % over the working cafibretion range. Either a calibration curve or a
single response factor may be used.

2 R ——

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

—

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

b. Calculste the mean and standard deviation (g) of the retention times 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 surrogetes from three injections of the daily
standard must fall within the retention time window estsblished by the initial calibretion or
a new initial celibration and establishment of 8 new retention time window must be done
before running the sampies.

If the dally standard retention times are acceptable, the mean of the retention times is
usedasthemdpointofmmanbonhmwmdowbrmmday The width of the window is
the 23 g found in the initia!l calibration.

All subsequent daily standards at midpoint and end of run must fall within the daily
retention time window. If any analyte of any dslity calibration fails to fall within the daily
retention time window, 2 new inttia! calibration must be performed.

3. Daily calibrati l

A dally calibration standard is prepared st a concentration midway between the _
concentrstions of the initis! stendards. This standard is run before the samples to check
the condition of the HPLC. It Is atso run after each group of ten samples, and at the end
of the run to ensure system stebility throughout the analysis of the samples. Response
factors for each analyte must be obtained from the peak height or ares and compared
with the mean response factors obtained in the initial calibration. The response factor for
the deily calibrations must agree within 215% of the response factor of the initial
calibration (210% for nitroguanidine and letrazene). Corrective action to the analytical
system of 8 new initial calibration must be performed if these criteria are not met.

4. Laboratory control sampie

Compiete 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 samples, it is added to standard soil.
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The control sample's are camed throuch the laboratory procedure and analyzed as
samples. .

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

5. Blark samole

A biank is prepared by adding & known amount of the surrogate to either reagent water or
clean send. The blank sampie is run with each batch of sample and the recovery of the
surogate is found. N target anslytes are found st gresater than EQL, contamination must

be comrected before further analyses are periormed.

6. Surrogate

Acceptabie surrogates sre compounds similar to the target analytes but not present in the
samples. Two surmogates in use are 3,4-dinitrotoluene (required) and 2-methyi-4-
nitroaniiine (MNA) (optional). The surrogate(s) is added to sampies, blanks, and LCSs
and the complete laborstory procedure is camed out  Surrogate recovery is reponed for
all samples, blanks, and LCSs. Wincows will be developed for acceptable recovery as

dsts is collectad.
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1. Overvlew - Because of the history of weapons design at Los Alamos National Laboratory, dating
back to the Manhattan Project in 1843, some sites / field units involved m DOE's Environmental
Restoration Program will contain detectable concentrations of radioactive material that have b?n
used during research and development activities for nuclear weapons.

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

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

Il.Target anatytes - Tabie |11.B.1 contains the analyte target list for radiochemical analyses.

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

n. Reportirg/dellverabies

Hardcopy

. Sample preparation worksheets

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

. Caslilbration information.

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

v. Quaslity Control (QC) requirements
1, Good Laboratory Practices

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

Laboratories should observe the guidance of the Good Automated Laboratory Practicas
(GALP), EPA December 28, 1990 draft. Gocument in their handling electronic files
representing sample rew data, sample processed data, and instrument calibration and
configuration information
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Control Chans

F- . al analytes of interest, the analybcal laboratory shall maintain intemal control charts
fo. lab control stancard samples of bott water and soil rnatrices. The analytical laboratory
shall initiate these control charts prior tc beginning LANI. work and update them s data
becomes available. The Izt will be expected to use professional judgement in utie of
resulting stabstical control mformation.

Instrument Performance Verification and Calibration

instrument performance verification and calibration shall be performed at the frequencies
indicated in table lII.E.2. 1. The respective control charts shall be updated as data

becomes available or daily, whichever is graater.

The dsta resulting from performance verification measurements shall be charted using the
guicance of ANSI N42.2, Msasurement Quality Assurence for Redioasssy Laboratories,
(section A 5.2.2) and'Manual on Pressntation of Data and Control Chart Anelysis (ASTM
STP 15D, Part 3, caction 33 (individuale), ASTM 1876). Th acceptance criteria for
statistical control in table 1lI.LE.2 shall bs observed. In the circumstance that one or more
of these acceptance critens are not met then corrective action up to and including re-
celibration shall be done snd documerted. The corrective action process {0 be foliowed

by the lab shouid be documented in an SOP.

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

Acceptance Critena

Failure to moet the tracer or camer recovery critena for 3 LANL sample requires re-
analysis of that sample at least once. A subsequent failure shall be indicated in the case
narrative. Failure to meet tracer and camer reccvery criterig for the reagent blank or lab
control standard requires re-a 'alysis of ail associated LANL samples under acceptable
criteriz. Failure 1o meet the lab control standard or method blank criteria requires re-
analysis 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 cese namrative

F Trace’ recovenes

Tracer recovenes for alpha emitiers shall be grester than or equal to 30% but
less than or equal to 110% Tracer recoveries for other than alpha emitters shall

be greater than or equal 10 40% but less than or equal to 110%.

b Carrier recovenes

Camer recovenes stiall be equal to or greater than 40% but less than or equal to
110%
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Method blanks

Method blanks shall be prepared along with samples in the SDG/RN. These shall
include all preparetion steps end all reagents for esch anatysis and for the matrix
(i.e. soil, water) which matches that of the associated SDG/RN.  Method blank
results shall not exceed the EQL in table 111.B.1 LANL shall consider the aliquot
size of the associated samples in evaluating the cceptability of the reported
method blank result.

Lab Control Standard (LCS)

Standards traceable to NIST in @ matrix comparable to the associated samples
shsll be run at & frequency of one per SOG/RN. Analyte recoveries must be &
25% of the certified values. The LCS need not contain afl anslytes reportable for
that snalysis.

The activity of the LCS should 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 where matrix spikes ars required include: strontium-80 when a
strontium-85 tracer is not used, trittum by liquid scintiliztion, total uranium by KPA,
mass spectroscopy techniques, radium-226 by other than tracer techniques,
radium-228, thorium-234, and lead-210. The matrix spike activity shall be added
priof to the beginning of sample digestion or other wet chemistry.

The activity of the matrix spike should be in the range of five to filty imes the
respactive EQL. Where the contractua! EQL is 0.01 pCl/g the activity of the
mastrix spike should be in the range of fifty to two hundred times the respective
EQL. The MS need not contein all analytes 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 preater. Matrix sptke recoveries should be within
25% of the expected value. The lab will be expected to note in the case namative
eny matrix spike recovery outside of this limit and to use professional judgement
in deciding if re-analysis of associated LANL samples is necessary.

Duplicstes

Al least one sample in sach SDG/RN shall be processed in duplicate and
reported. There sre no required acceptance criteria for these duplicate results.
Where there is insufficient sample to aliow a duplicate analysis to be done the
sttustion shall be noted in the case narrative. '

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

matrix spike snalysis and their is insufficient mass/volume available, the duplicate
anglysis shall take precedence.
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Yechnicue specHic requirnments
General

1.

a.

The tota! propagated uncertainty (TPU) associated with reported results
shall be one sigma, 68% confidence interval. TPU shall include
reasonable 3nd approprigte systemeiic uncertainties associated with
snalysis in addition to the uncertainty from counting statistics. Labs aire
referred to Dste Reduction and Emror Analysis for the Physical Sciences
(P.R. Bevington; McGraw-Hill. 1968; 56-84) for the proj:agation of counting
and systematic uncertainties.

Subtraction of method blank rasults from sampie results shall not be done.

in the anatysis of tritium, we would consider the vial counted for purposes
of background subtraction as separste 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 trecesble standards shall be
documented in 8 controked notosbook or bindar. When 8 NIST traceable
standsrd 8 unavailable for 8 given snalysis, the use of standards that are
not NIST tracesbie shall be inctided in the report namrative with historical
background information and/or the basis for the known value.

The certificate specified expiration date of standsrds or reference materials
shouid be observed. However, where the vendor has provided

supplementery documentation of 8 longer usetul life of the standerd or
reference material this mey be used. This supplemental documentation

shall be retsined with the certificate.

The following general equation for MDA (minimum deteciable activity) shali
be used unless otherwise noted herein or approved by LANL:

MDA = [4.65 (EKG)°? + 2.71)[2.22 *EFF *V* T, Y]

Where BKG is the tots! background counts, Ts the sample count duration,

EFF is the fractional detector efficiency, V is the volume cr unit weight, and
Y is the fractions! chemical recovery obtained for the tracer or carrier.
Other terms a3 may be required, e.g. gamma abundance, can be used in
the denominstor. '

Those labs wishing to use the decision level principal of ANSI N42.2,
Measurement Quaiity Assurance for Radicassay Laboretories, are
weicome to do s0. However, we would expect the inclusion of information
in the data package regerding the “nominal values of a number of
parameters (background count rate, count time, estimated interferences,
chemical recoveries, decay times, efc.)” used to amive st the stated
decision level. The source of the nomine! velues shall be addressed in an
applicable SOP



http:2.71V[2.22

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

Counters shall not be reserved for g particular type (e.g. method blanks or
other QC sample) of sampie. Counters may be reserved for specific
nuclides.

Where g 1ab's verification of the activity of a NIST traceable standard
indicates @ noticeable deviation from the certified value, the lab should
consult with the provider about the problem. However, except where
permitted here-in the 1ab shall not use a value other than the decay
corrected certified value.

Results for scil matrices shall be reported on a dry weight basis for all
parameters except tritium,

Unless herein specified, the soil sliquots used in wet chemistry techniques
shall be subjected to a total digestion or fusion prior to anatysis. No other
homogenizetion or size exclusion steps are required.

Alpha spectroscopy

The presence, evaluation, and explanation of any unusual peaks, greater
Lian 10% of the tracer peak, beyond those of the tracer and expected
analyts peaks shouid be included in the report narrstive.

The srea counts of an snslyte or tracer region should be determined by
integration of counts in defined ROI unless the humber of counts in the
respective region exceed 25. In the situation where the area counts of a
region exceed 25 peak fitting slgorithms may be used.

Labs using uranium-232 as a brecer in sequential isotopic uranium/thorium
determinstions should take steps to minimize the contribution of thorium-
228, from uranium-232 decay, in their reported isotopic thorium rerults.

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

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 as
the urenium-235 results for the LCS and MS shall still be reported. If the
uranium spike solution consists of enriched uranium with elevatea levels of
uranium-235 then the LCS and MS recovery criteria will also apply to
uranium-235. '
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Liquid scintillation for tritium

The analytical batch LCS sample shall be positioned ghead of all the
sampie vials in the count saquence. The final two vials of the count
sequence shall be an instrument check standard and instrument
beckground check vial. Thise tailing instrument control check vials may
be separately/previously prepared vials. The tailing instrument '
background vial resull needs not be used in any result calculations.
Information on the known activity 8nd reference time of the tailing
instrument check standard vial should be included in the package.

if the quench value of any reported sample bes outside the instrument
quench curve range, this shall be noted in the case namrative.

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 cocktsll shall be used for all samples
within 8 batch. The amounts of each should be indicated on a vial
preparstion log shest This sheet should also indicate the brand name of

the cccidail or the composibon if not a name brand.

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

provided to LANL.

For tritium in soll anatyses, result shall be reported in pCi per volume of
extracted watar. Volume units of mL or L are both satistactory, i.e. pCi/mL
or pCliL. The percent moisture of the sampie shall also be determined for
any solt matrix for which tritium is aiso requested.

Soll gsampies for tritium anatysis should be preferably frozen but shall at
least be refrigersted prior to analysis.

Labs should sttempt t0 use a soil sample size sufficient to, considering the
sampie soil moisture, afiow extraction of the necessary volume of native
soll moisture for counting. If the available sampile size/soil moisture
requiree the addition of dead water this added aliquot shall be accounted
for in the caiculation of the native sofl moisture tritium activity.

Sampie aliquots of aqueous samples shall be distilied prior to analysis.

Gamma spectroscopy

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

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

- The same calibration files (enerpy-efficiency curve, detector background,
peak shape characteristics, and intemal absorption) for 8 given detector

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

are documented.

Where there is sufficient sample, the sample duplicate will be a separately
prepared contsiner of sample, not a recount of the same sample container.
If there is not sufficient sampie, this will be indicated in the report
nammative. 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 2 sempie shall refiect that of the associated calibration
standard. Dilution may be used in those cases where the sample size is
less than the smallest available calibrated geometry. Otherwise 8
calibreted geometry sufficiently smail to accommodate the available
sample should be used.

The report narrative should 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 critenia
used to analyze the reported spectra. The lab SOP should also provide
listings of relevant software macros used in the acquisition/anslysis of

spectra.

For those softwere packsges that allow the user to choose the manner in
which the gamma MDA is calculated, the choice should be that of Currie
(Loyd A. Currie, Analytical Chemistry, 40(3), March 1968, 588-83).

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
quentitation of LANL samples is not permitted.

The efficiency calibration source shall have emigsions at the following
approximate energies prcduced by the indicated 1sotope: 59.5 keV
(americium-241), 88 keV (cadmium-109), 122 keV (cobalt-57), 166 keV
(cerium-138), 279 keV (rmercury-203). 392 keV (tin-113), 662 keV (cesium-
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137/barium-137m), 898 keV (yitrium-88), 1173 keV (cobali-60), 1332 keV
(cobe!t-60), and 1836 keV (yttrium-88). These calibration sources shall not
be used for efficiency, energy. or paak shape calibrations beyond one
year since certification of the source. In sddition, no isotope in this source
will be usad boyond five hati-ifes since the certification dats. Sources

beyond this one year period may be used as & LCS source.

k. it shell be acceptable to chart the performance parameters of only
smericium-241, cesium-137, and cobal-80 in meeting the requirements of
section |II.E.2. The perameters that should be monitored include recovery,

peak energy, and peak resokstion.

L In making detector background determinations, the lab may use its own
judgement in using either an emply cave, a cave with an empty counting
geometry, of a cave with an appropriate de-lonized/distiled water filled
counting geometry.

m. i the lab's detector is incapable of detecting the emissions of requested

isotopes with energies below that of amencium-241 these need not ba
reported. For those lab's that sre capable of detecting ernissions of these
lsotopes the lack of cornpiets calibration of detection efficiency at these
energies is acknowiedged. ‘

a. Where the ssiting is aliowsd by the lab's software, all counts should have
an abundance limit set &t 76%.

0. Vendor supphed training in the speific software being used for gamma
spectral analysis by the respective analyst(s) is strongly encouraged.

p. The soil semple aliquot that is counted shall have been previously dried.

Gross aipha/beta

8. A planchet residue coversge density kmitation of 5§ mg/cm? for alpha/beta
determinstions and 10 mg/cm’ for bets only determinations should be
observed when using 8 2<nch planchet However a planchet residue
coversge density of up to 10 mg/em’ for alpha/beta determinations may be
used If sn sdditional LCS sample with a planchet residue coverage density
of 7.5 to 10 mgfom’ Is run with each SDG/RN.

b. Prepared plsnchets should not be flamed if they are maintasined in a
desiccated environment prior to counting. If flaming is necessary then this
should be included in the cate namstive.

c. The acidity of equeous samples should be checked before analysis and pH
< 2 confimed. Samples whose pH does not meet this criteria should be
scidifed and anelysis held for 16 hours. LANL SMO should be notified
which sempiles required acidification by the iab in this manner and the
report nametive should also indicate this fact
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10.

d. It 1s 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 anafysis. The approach taken by the lab to derve the
*apparent” known value of the LCS and MS spike shall be documented in
an SOP and referenced in the data package along with certified known
value.

Uranium by KPA (Note that this is not an anatysis under the routine analyses
categories, but is 8 commonly-requestsd non-toutine analysis.)

a Individual measurements shall have a minimum lifa-time of 200 ysec. 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 namrative. This criterion
is not applicabile if the concentration is below the EQL indicated in table
n.B.1.

b. LANL reserves the nghi to require the use of the method of standard
additions (MSA) in the analysis of samples by KPA.

(o Total digestion or fusion is not required for KPA aralysis of soil samples.
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 Elerments in Weters and YWastes by ICP-MS®. Any
deviations from EPA method 6020 in the lab‘s procedure shall be
submitted for approval as provided for in section Ii1.B.

Strontiumn-90

a. Where the strontium-90 activity of a sample is expected to exceed 5 pCi/g
the sample should be re-counted a few days hence 80 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 calcuiation of an addibonal final result is not
necessary.

Gross gamma

a. 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 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 along with certified known
value.

ICP-MSNCP-MS-FIA (Non-routine analytical service frequently requested)

71



http:an.ty.1s

8. Totsi propagsated uncertainty values should not be reported for resuits
datsrmined by IPC-MS or ICP-MS-FIA tachniques.

b. Minimum detectable sctivibes/concentrations for ICP-MSACP-MS-FIA
techniques shall be dstermined based on standard practices.
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[ Table INB.1 Target anatyte QL' by matrix; pCi/g or pCV/L unless indicated

Analyte Soil Water Technique’

Gross alpha/beta 10.0 30 gas-proportional

Gross alpha/beta 10.0 NA liquid scintillation

Strontium-90° 2.0 5.0 gas-proportional

Americium-241 0.1 0.1 alpha spectroscopy

Plutoniumn-238, -239 0.1 0.1 alpha spectroscopy

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

Thorium-230, -232 0.1 0.1 1CP-MS-FIA (commonly-
requested non-routine
anslysis)

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

Uranium-234, -235, -238 0.1 0.1 ICP-MS-FIA (commonly-
requested non-routine
analysis)

Tritium 300 pCiL 300 liquid scintillation

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

(Table II1.F.4) Cs-1372: 1 Cs-137: 20

Gross gamma 2.0 100 | Nal(T1) or HPGE
detection

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

. requested non-routine
anealysis)

Total uranium 0.5 pg/g 1 ug/L ICP-MS (commonly-
requested non-routine
anelysis)

Radium-226 1.0 1.0 assorted

Radium-228 0.5 0.5 assorted

Thorium-234 1.0 20 assorted
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Tuble HIB.! Target analyte EQL' by matrix; pCi/g or pCi‘L unless indicated

Analyte Soil Water Technique?
Lead-210 2.0 5.0 assorted

1) Estimated Quant:tation Limit (EQL)

2) The Los Alamos Nationgl Laboratory methods for these analytes are contained in LA-
10300-M, "Heslth and Environynenta) Chemistry: Analytical Techniques, Data
Manzgement, and Quality Assurance”.

3) 1t 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 IE.2. Statistical Control Acceptance Criteria

Rule No.

Rule

1

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 5 points below -1 sigma

8 consecutive points below center line

O] | Sl ]| & wl N

15 points inside 1 sigma

ot
©

8 points outside +1 sigma

from ASTM C1210-91, table 1
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Tadble [11L.E.3.T instrument Venificatin and Calibration Frequency

Instmurnent and-or Te:hiucue

Calibravion Tyme

ication Frequency

ration Frequency

ecroscopy
cnergy-channel , weekly monthkly
detector background waekly monthly
detector cfficiency weekly semi-annual
pectroscopy
- channcl-energy weekly annual
detector tackground weekly monthly
detector efficiency weekly annual
peak shape characteristics verekly annual
ortional Counting
mass-aftenuation annual
detector efficiency aily before use annual
detector background ly before counting weekly
cross-talk quenerly annual
platenu voltage quarterly annual
B per EPA 6020
instrument calibration aily before use weekly

instrument background

aily before use

intillation

uench curve/detector efficiency

aily before use

semi-annual

counter background

cach count batch
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Table II1.LE.3.1 Instrument Verification and Calibration Frequency

Instrument and/or Technique ication Frequency ration Frequency
Calibration Type
ima Spectroscopy
detector cfficiency aily before use semi-annual
detector background aily be fore use wotkly
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Tablc I1.F.4 GGaruma Spectroscopy Anaiyte Requiremuents

Nuclhde Nuclide name Nuclide Nuclide Name
symbol symbol

Ac-228 scunium-228 Pa-231 protactinium-231
Am-24] americium-241 Pa-233 protactinium-233
Ana Rad annjhilatron radiation Pa-234m protactinium-234m
B5-140 “barium- 140 Pb-210 lcad-210 |
Bi-21] bismuth-211 Pb-211 lead-211]
Hi-212 bismuth-212 Pb-212 lead-212
Bi-214 bismuth-214 Pb-214 lead-214
Cd-109 cadmium-]09 Ra-223 radium-223
Ce-139 cerium-139 Ra-224 radium-224
Ce-144 cerium- 144 Ra-226 radium-226
Co-57 cobalt-57 Ru-106 ruthenium-106
Co-60 cobalt-60 Ra219 radon-219
Cs-134 cesium- |34 Se-75 selenium-75
Cs-i37 cesium- 137 Sn-113 tin-113
Eu-152 curopium-152 $r-85 strontium-85
Hg-203 mercury-203 Th-227 thorium-227

1-129 10dine-129 Th-234 thorium-234

K-40 potassium-~40 T1-208 thallium-208
La-140 lanthanum- 140 U-235 uranium-235
Mn-34 mangancse-54 Y-88 yttrium-88
Na-22 sodium-22 Zn-65 zinc-65_
Np-237 neptunium-237
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