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STYATEMENT OF WORK (FORMERLY CALLED :
“*REQUIREMENTS DOCUMENT™) - ANALYTICAL SUPPORT :
(RFP number 9-XS1-Q4257)

(REVISION 2 - JULY, 1995) i

BACKGROUND

- The University of California has operated Los Alamos National
Leboratory since 1843, Tha primary mission of { ANL has been nuciear weapons research and
davelopment and basic research in the areas of physics, chemistry, and enginaering that supports
the weapons development. in addition, research on paacatime use of nuciear energy has
included spacs applications, power reactor programs, radiobiology, and medicine. Other LANL
programs inciude elementary particle physics, applied photochemistry, astrophysics, earth
sciences, energy resources, nuciear fuel safeguards, iasers, 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 (radicactive, hazardous, and mixed waste),
and for the purpose of Environmental Restoration, which includes remedia! actions involving past
and potential releases from inactive waste sites, and decontamination and decommissioning of
surpius faciiities. 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 Feders) and State environmental
requiremnents addressing the handling, transport, relsase, and disposal of hazardous materials, as
well as protection of ecological, archasological, historic, atmospheric, and aquatic resources. The
primary Federal legitlation impacting the snalyses of snvironmental samples for LANL is the
Resource Conservation and Recovery Act (RCRA) as amended by the Hazerdous and Solid
Waste Amendments (HSWA) of 1684. The Comprehensive Environmental Response, _
Compenssiion and Liabiiity Act (CERCLA) and Superfund Amendments and Reauthorization Act
{SARA-related actions for potentisi relesse aites are being addressed under DOE's Environmental
Restoration Program in conjunction with RCRA corrective actions. Other environmental
requirements, such as the Clean Air Act, Clean Water Act, Safe Drinking Water Act, and State
requirements may influence analytical needs. such as method detection and quantitation limits,
analytes of interest, and media of interest.

Purposs of sub-oniracts - Presently, LANL internal laboratories provide chemical analytical
services for the Laboratory, including organic, inorganic, and radiochemical analyses for trace
level contaminants in various matrices, such as water, waste water, soils, sludges, fiiters, and oils.
These matrices may contsin both radioactive and hazardous materials.

LANL also uses subcontractor support for anglyses of samples (through the subcontracts
awarded under RFP number 8-XS1-Q4257) bacause of the workioad related to RCRA and other
activities in the areas of Waste Management and Environmental Restoration, at a minimum, that
exceed the capacity present within LANL internal 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
panocyries (nCi) per gram.
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Procedures for both LANL and the subcontractors follow, as well as general and specific
subcontract requirements as revised through Revision 2.

GENERAL REQUIREMENTS

Sampia scheduliog and receint procecdiites - The responsibiiity for scheduling of samples rests
with LANL's Sample Coordinator. The Sample Coordinator will make every effort to niotify the
subooniractor of sample delivery at lsast 4 weeks prior 1o the dispaich of samples from LANL to
enable the subcuntracior 0 effeclively scheduie sampie analyses. When the subcontractor has
besn noliied st isest 4 weeks in advance of sampils delivery (sssumed o be one business day -
inchuding Saturdays - after the day of dispatch), & is obligatory 1o accept the samples and analyze
them according to specified requirements (1.e., perform the required analyses within hoiding times
and deliver the data by the due daie). In the Case that the subcontracior is notified of sample

delivery lsss han 4 wesks prior t© dispetich of samples, the subcontracior has the right of refusal.

o sciamumting ciccumatances. when the subcontracior has had at least 4 weslks notice of sample
delivery and will be unabie 10 meet the data tumaround tme, the Sample Coordinator will
consider negotiating (with the approval of the Contract Administraior) sn extended data delivery
rmmmmmmmmmmm

¥ ssmple delivery datas change by more than 5 days due to fiekd problems or cllent sample
scheduling chenges, uniess the iaborsitory is notified of these changes at lasst 4 weeks prior to
shipment of the samples, the subcontracior's right of refusal is in effect.

Scheduling of sampie Gelivery may be by tsisphone and/or FAX during the inltial phase of the
subcontract. However, R will be done electronically by the Sample Coordinator es soon as
possible. in addition, slecironic rensmission of the analysis request will be coordinated with
sarmple delivery, identilying, at @ minimum, the Sampile Delivery Group (SDG) or Request Number
(RN) ( "SDG" and "RN" will be usad interchangeably o meen the same thing - based on the
specific LANL program’s usage), sample numbers, analyses (0 perform, and reguired tumaround
tme. The subcontrecior must notify the Sample Coordinalor, either by phone or FAX (may be
slsctronically, In the futurs), ¥ the sampiss are not received on the day schaduled. In addition,

. when smmples are received, the suboontractor must notify the Sampile Coordinator of any

problems associated with thoss sampies (8.g.. broken containers, inadequate volume - not
problams with the analyses) by the next business day.

Whalever information can be provided about the radioactivity of the sampies being scheduled wil
be communicaled © the subcontrector by the Sampie Coordinator. The results of LANL's
radioaciivily screening may preciuds delivery of scheduled samples If higher redioactivity is
identified then allowed by the laboratory's Nucieer Reguiatory Commision (NRC)Vagreement state
lcenss. Any scresning dats provided with the samples is not gusranteed to be: accurats enough
©© preciude the nesd for the lsboratory (0 perform whilever radicactivity screening it considers
necesaary 1 protect heeith and ssfety and NRC licenses.

LANL pians 10 supply all sampie botties and coolers for this subcortract. Howewver, in an

bofties/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 togather (may incluce QC samples), and may arrive at the subcontractor iaboratory
over a period of up to 14 days, {0 allow for long-term fiekd sampling when necessary. Note that
the SDG or RN generally arrive all in the same day. The subcontractor must meet holding times,
regardiess of the fact that an SDG/RN may be delivered to the iaboratory over up to a 14 day
period. The data due dale for the entire SDG/RN will be based on the last day of delivery of
sampiles for that SOG/RN. The Sample Coordinator will designate the sample numbers that fall
within an SDG or RN, based on the sample matrices that are t0 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 relstad to sample snalyses prices). The Sampile
Coordinator of field personnel will assign a sample number to each sampie bottie delivered to the
subcontractor, with the appropriste designation of determinations t be peiformed on the tempiate
accompanying the samples. The SDG or RN count is based on the number of different sample
numbers received by the subcontractor laboratory. There may be more than one “determination
category” for a sample - e.9., for organics there could be 3 determination categories for one
sample (VOA, BNA, and pesticide). There could be several botties detiverad for the single sample
for VOA, BNA, and pesticide analyses, Maﬂwouidhwelhesarmmhnumberonmem and
they would count as cne sample of the SDG.

LANL reserves the right to order analyses for specific analytes under these "detarmination
categories” (such as a single metal or a kmited list of VOAs) for which the subcontractor would
report only the resuits requested but can be paid as if the entire detarmination category was
ordered. The reason for this is for eass of data review/dsta assessment when there are specific
contaminants of concern identified by LANL. The rationale for payment as if the entire
detsrmination category were reportad is that the subcontractors are likely set up in a mode to
routinely produce data on the gamut of analytes within a determingtion category (calibration,
reporting forms, stc.) 80 that they do not save money by analyzing a limited list from the
determination category. Not withstsnding any of the above paragraph, the subcontractor may
elect to charge a lesser amount when a mited kst of snatytes is ordered - as may be proposad
under non-routine analytics! services.

All samples dispatched from LANL that may be from an area of possible radioactive contamination
will undergo radiological screening with the exception of ringates and some watsr samples. (The
subcontractor will be paid the % increasa in sample enalysis cost for radioactive samples that is
agread upon st subcontract award.) When available, this screening data will be provided to the

_ subcontractor. (Procedures for radiological screening sre found in Appendix 1.} No samples will
knowingly be sent to a subcontractor that excead the subcontractor's NRC/agreement state
license. Note that the subcontractor is required to provide LANL with a copy of any new or
revised NRC ficenses upon their receipt. - Nots also that all laboratories receiving sampies from
LANL that may be from an area of possible ractioactive contamination must have an NRC facilities
license. [f 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 sampies to the laboratory exceeding the NRC facility license limit, it is the
subcontractor's responsibility to manage any potential exceeding of the license limit due to other
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uamples in houss. The subcontractor must work with the Samgpile Coordinator if it appears the
Hoenee Ik may be exceeded; howevor, once the capacity is committed w LANL, the
subcontracior must not take other clients’ samples if those samples will cause the taboratory's
Hoense limk to be excesdad once LANL samples arrive.

Dalivershiss aquiramants - Data tumnaround times may be from 15-80 days for organics,
inorganics, and expiosives and from 30 days o & subcontractor-proposed tumaround time for
radiochemistry, at the specific prices for various turnaround times setablished at subcontract
sward. The scheduls for delivery of data will be provided by the Sample Coordinator at the time of

schathiling.

iniially, the deliverables will consist of Microsoft Excel spreadsheets or Tab delimited ASCIi files
on 3% inch diskattes, & Case Narrative in Microsoft WORD or Wordperfect (as described in
Section V) as well as hardcopy for slements not transmittable in Microsolt Excel (e.g.
chvomatograms, spectra). in addiion The required hardoopy Rems are identified in each of the six
routing anslyses Sections iiis and must be deliversd by the data dus date (with the diskette, if it is
providad). LANL will provide the software nesded for ganarating the LANL-specific Microsoft
Excel epreadsheets/TAB delimitad ASCH fles.

A hardeopy of the Case Narrative described in Section V, “Reporting Requirements,” is required
with delivery of data for each SDG/RN.

A oopy of all isborstory Chein-of-Cusiody documentation must aleo be delivered simultaneously.
Note that the originei Chein-of-Cusiody documentition will be transmitied with the samples
refurmed 10 LAML. unisss sampies are compistely used up or, with LANL. spproval, the laboratory
m«mﬁm in which case the originat is sent with the disketie/hardcopy, as
desorded in i,

Al reports and documentation must be legible, compiets, paginated, and in order according to
requirements identified in the tempisie accompanying the sampies, and paginated.

Soll resulls must be reported on a dry weight busis (including % moisture) axcapt for tritium and

other instances when R is insppropriste (o dry the soll sampie prior 10 analysis (in which case the

% molsturs should be reported, a8 for ritium)
n these cases, k must be made cleer in the case

sampie 20 calnsdnge the pavcant moishiure.

narralive (sssentially an BDG narrative) why the sampile was not dried and % molsture not
reporied.

Examples of the draft Microsoft Exce! spreadsheets 10 be used sre located in Appendix 2.

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

Los Alamos, New Mexico 87545
or, if sent by overnight cermier such as Federal Express,
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I.E.

John Miglio, Samploe Coordinator
Los Alamos National

TA-35, Building 128. MS E-508
Drop 01U

Los Alamos, New Mexico 87545

The required electronic deliverable is an 1BM or 1IBM-compatibla, 3.5 inch diskette.

The hardcopy case narrative and items spelied out in the specific routine analyses categories
must always be submitiad. Hardcopy of the diskstis deliverable will be requested when needed,
and is saparately billable. CLP-like forms may be requested by form number also. I this ocours,
they will be billabls separately.

Raw Data Delivary - 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 dsts due date.

Sample holding timas - All ssmpies must bo prepared and analyzed in accordance with relevant
holding times from the sampling dats a3 spelled out in SW-848. The analysis request
documentstion will clearly reiate the sampling datatime so that the subcontractor is aware of the
time constraints on sample preparation of analyses. LANL pians to have sampies delivered to the
aboratory with at lsast 72 hours remaining for sampile extraction or gnalysis. However, it may
occur that the sampies srrive in the laborstory with less then 72 hours remaining within the SW-
845-stipuisted holding time and it may be critical to the user of the data that the hoiding time be
met. in these circumstances, the subcontractor would be paid the % sampie analysis price
incroase established for sampie extraction or analysis on samples arriving with less than 72 hours
remaining toward the SW-848 hoiding time. The subcontractor wil not be heid responsible for
missing holding times when LANL has sent the sampie(s) too iate to mest SW-846 holding times
{e.g., 24hounorhuunﬁmoldhgﬁmtcxpm).

' : d axtracts - All unused samples,
unlutLANLhunppmvoddeymm malm!ycoolenmstbenmmm
LANL (Sampie Coordinator) in the original sampie containers. Ssmples must be retumed to LANL
within 60 days of LANL's acceptance of data. The subcontractors will be provided with instructions
for using a LANL billing number (aiso for dsia package delivery). Unused samples must be
returned undef chain-of-custody, mmmcw—cmdommmﬁonbrm
purpose and must be properly packaged to prevent breakegs. This chain-of-custody
documentation for return of samples will be inciuded, by LANL, as part of the SDG/RN Flle
described in Section IX.

In addition to the unused samples, LANL will accept for return samples that were analyzed “as is”
(such as samples used for gamma spectroscopy) if returned in the original container. Redicactive
digestates and extracts can aiso be retumned if the radicactivity is greater than the measured
background by the technique used by the laboratory. However, LANL will not taks back
hazardous waste exiracis and digestates uniess they are radioactive, with the radioactivity greater
than measured background. The subcontractor laboratory will be responsible for ensuring that
only those redioactive extracts and digestates that regult from LANL samples are shipped back to
LANL. They must be shipped back under chain of custody and clearly labeled with sample
numbers and analysis types, since LANL will need clear definition of the constituents/radioactivity
of those extracts and digestates. If the subcontractor choosas to retumn these extracts and/or
digestates (note that it is not & requirement), the Sampie Coordinator should be contacted for
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direction on how the extracts and digestaios are %0 b screened for redioactivily - whether by the
SDG/RN with the extracts or digestates composited, or by the individual extracts and diges‘ates.

Lacation of pecformancs of work - The subcontracior must perform all work associated with this
suboontract st the subcontractor's faciiy that was audiied and/or accepied by LANL. As the
mmmmommm-mmumaWL
for approval of those faclities.

Handusreleciiuars - Each of the anslytical methods cied in the "specific determination
calegories” sections idervilies the nesdad equipment (hardware, and in some cases software).
Thie subcontracior must meintain all of the nasded equipment in good working order for the period
of parformance of the subcontract. in addition, the subcontrector must have sufficient backup
squipment 10 meet sample analyses commitments in case of equipmant faliure.

Microsolt Windows Opersting System is required as well as Microsoft Excel

A mantionsd in 8.B., LANL will provids the tis tempistes neaded for the Microsoft Excel
pronishests.

The suboontracior must be sware thet LANL will be obtaining information on Performance
Evslustion Sample resulls from DOE's integraied Performance Evaluation Program (IPEP). The
suboontractor (ysst provide permission, f requestad, 10 altow provision of this information to LANL
Dy abioraiory neme. Al suboontracions muet be rogistered with the Muxed Analyte Performance
Evsiustion Program (MAPEP) (uniess they do not have an NRC faclities icenss). Note that
MAPEP rosults will be provided 10 LANL Swough IPEP.

Ewmant reductions for non-adharance fo reqiudeaments -
When the quaiity of the dats is 80 poor becaues the subcontracior did not meet roquirements

because of deficient parformance, ant the user csnnot 3xg the data, there will be no payment for
the sampis analyses.

uhwmmnmummmmmmmmm
reguirements, Dut the deis cen be used for & lesaer purposs by the user (e.g., focus future
mmmmmmMWM).mamwM

For lsie delivery of date, payment will be reduced by 2% per day up to 75%, unless a madified
dets dus dete was negolisted, s described in Section HA.

mmnmmmmwwummbrmamw
the dus deis and socording 10 suboontract requirements.

mmicing inatouctions -invoices will bes submitted monthly. Each month's invoice will include all

SDG/RNs/RNs analyzed during the period in question and for which data packages have been
sont 10 LANL. information that must be included on the subcontractor’s invoices is:

. invoice number

i
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invoice date

Subcontractor name ,

Sampile Delivery Group Number(s) and/or Request 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 maxinum for which you would tike 1o be considerad for delivery, will
be established &t subcontract award. This maximum, which should be based on your personnal,
equipment, and facility limitations (by tumaround time) will be the basis for billing LANL. (This
assumes that the higher the volume of analyses the lower the sampie analysis price).

Note: i LANL did not commit to send samples during any month and no samples were
serit, or no anslyses were completed, from previously submitted samples, and data
packages sent, thers will be no payment for that month.

SPECIFIC REQUIREMENTS FOR ROUTINE ANALYSES

The analyses categories of organics (including volatiles, semivoiatiles, and pasticides/Arociors),
inorganics, ragio-chemistry, and high axpiosives are considerad t0 be routine analyses for
purposas of this subcontract, and are referred to throughout as “routine analyses categories.”
Thore will bs methods options cited for each, such as SW-846, CLP, USATHAMA, snd LANL.
Any other methods/method modifications the subcontractor wishes to use must be
approved by LANL. The request for approval must bs sent {o the Sample Coordinator, who
wil] provide It to the appropriste person{s) for evaluation and approval. Note that only
mathods/modifications that are compatible with the EDD will be considered. The citations
will be for the commonly used methods, soms of which are considersd to be standards. When the
iaboratory chooses to use clited SW-348 methods, the current (or most recent draft) version will be
considersd the appropdiste one and will be cited. Thess SW-848 methods are avaliable through
the Methods Information Communication Exchange (MICE) st (703)821-4788. Note, it is not a
requirement to use the promuigated version of SW-848 except in specific categories as outlined in
40 CFR Parts 260-270. The laboratory will be notified in the unlikely situation that sampies are
relgted to one of those categories.

in sddition, a listing of the required hardcopy data is provided. The target analyte lists will be
included in each of the Section iiis, and is required - regardiess of what method is used by the
laboratory unless 8 imited list of analytes is ordered (as described in Section ii.A. Each of the
Section liis will clarily the QC requirements, regardiess 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 iowest
concentration that can be reliably achieved within specified limits of precision and accuracy during
routine laboratory operating conditions. The EQL is generally S to 10 times the Method Datection
Limit (MDL). However, it may be nominally chosen within these guidelines to simpiify 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 EQLSs listed in SW-848
methods are provided for guidance and may not aiways be achievable." The definition indicates
that EQLs listed for soilsediment are based on wet weight and that normally data are reported on
a dry weight basis, thus causing EQLSs higher than those cited for dry weight.
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For inorgsnics, “Estimeted Detection Limits (EDLs)" are provided instsad of EQLs, to reflect the
Contract Required Detaction Limits (CRDLs) of ths Contract Laboratory Program methods.

Exch of the 6 categories has a separate Saction i, 30 that esch subcontractor will have to deal
only with the relovant sactions. Note that the organits category is divided into separate Section
pasticides/Arociors.

'mbunhmmumm« ey be included 85 & result of

Tevisiona/change orders 1o your contract (8 revised list of LANL needs for which propossls are
wanipt is inchaded as & revised Appendix 3), are ansiyiical services other than the six routine
ansiyses calegories. Routine, standerd, or widely used methods aie avaliable for some of them.
Othars are very spacializad and nmay be of an smerging neture. A per-sampie price for analyses
for agth of the parrnatars ilen@fied that you are interested in (and for which you have the
capabilty), 8s well 88 8 tumarcund tims for data delivery, should be proposad, and the method
clied (¥ “standard”) or general technology (W not “standard”). Submission of the Subcontractor
piros fist for afl avaliebis services is appropriste, ¥ daalrad. The purposs of this activity is t
provide LANL with & roady llst of subcontracior analytical servioes 10 meet & diversity of LANL

- feds needs in circumsiances when $he 8 spacifisd routine analyses ostegories are insufficient.

Hote:: proposais on the non-routine analyses will not affect the selection of the

lshorstories for subcontract awards, bt 9ie for use afiter subooniracts are In piace. These:

muummnmmsthuA

W-muam-mmmmum
&8 duscrited in Seclion §.8., "Dala deiivery requirements” snd, mor apaciiically, as defined
within sech of the rouline ansiysss oitegories’ Saction i, dellverables. All results must be
reportad! on 8 dry weight basis other than the exceptions noted in IL.B.

Reporiing for pon-muting snslvans (diecussed in Section (V) will include analytical results with all
aipponiing quaiity control document+tin in an electranic format thet resembie.. the routine
snalyses deliverables most ke the non-routing, ¥ possible. For analyses that mey not in any way
resombis the 8 routine calagoriss (such as geo-tachnicel or biological teeting parameters), an
slecironic format can be agreed upon with the Sampis Coordinetor, though is not required. The
minimum requirements for deliversbies for all non-routine services (with the exception of
messurements for which some or any are not appiicable) are

. tarpet anslytes/messurement parameiers and sssociated quantitation or measurement

limits
. cletion of sample preperation and analyticsl method used (when a “standard™ method
used or @ description of the technology used when 3 standerd method cannot be cited.
cafibration deta
raw anglytical data (iInstrument outputs
mmﬂ:quM(mmhdeM)

data for use

all quality control documentation

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

mmzazwm. S e eeutdet ATR . i
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m:wdwpyofmemmaﬁveismumdwimmm»edﬁedhampy
defivergbles.

Required components of the case narrative follow:

Laboratory name and subcontract number

SDG/RN number

Sample numbers included in the SDG/RN

Documentation of quality control, sample, shipment and/or 2nalytical problerms in
processing ihe samples, anomakies notad in the data, decision trees/cormective actions
taken to solve problems, and any other information that might be of use to the data review
personnet or users of the data in making decisions.

in addition, the case narrative must contain the following staternent: *I certify that this data
package is in complisnce with the terms and conditions of the contract, hoth technically and for
compieteness, excapt as detailed in this case namative.” This statement must be immediatesly
followed by the name of the Laborstory Manager or designee, title, and data of signature. The
hardgcopy of this case narrative must be signed in original and dated dy the Laboratory Manager or
designes over of next to the typed name, title, and dats. This makes the
laborstory accountable fog data package verification prior to delivery to

RE ROL PR RITERIA - Each of the routine
mmsmmwmm-smwwmwmmand
determinations within the category (e.g.. organics - pesticides) which defines quality control (QC)
procadures to follow and criteria to be maet regardiess of the method option used (e.g., CLP or
SW-848).

in some cases, both SW-846 and CLP methods are cited as options. There are some differences
in these documents (s.g.. QC procedures and criteria), generally the CLP methods having more
QC requirements. in a few cases, SW-848 criteria are more stringent. The Section il for each
routine snalytical category stipulates the LANL QC requirements and criteria. There are s few
instances where procedures are different {0.9., SW-8081 requires & 5 point calibration, whereas
CLP pesticides/Arociors methods require a minimum of a 3 point calibration). The spreadsheet
deliverabie will accommodate use of sither SW-848 or CLP methods.

in instances where the dats accepiance critaria are not met, the subcontractor is required to
repeat the sampile preparation and/or analysis. If the criteria are still not met bacause the problam
is caused hy matrix effacts the subcontractor should bill for both sets of an=lyses. If the probiem
is correctad by the reanalysis, the subcontractor shouid bill only for the analysis that meets the
accaptance criteria and should not send the data for the non-acceptable ansiysis. If holding times
have expired prior to the repeat of the sample preparation or analysis, the laborstory should
contact the Sample Coordinator for a decision as to whether to parform the repeat.

QUALITY ASSURANCE (QA) PROGRAM - The subcontractor must maintain 8 QA Program that
ensures the quality of the data gensrated by the subcontractor meets the specifications of the
client Thers are many elements of 8 QA program that need to be considered such as internal QC
samples to check on instrument and operstor performance, use of control charts to identify
waming signals before they become problams (e.g., for instrument performance, surrogate
recoveriss, iaboratory blank contamination, standards degradation, etc.), operator training -
including "refresher training,” intemal centification of operators, internal auditing of laboratory
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nparations (6.9., adherencs 1o Standard Operating Procedures and update of them when
Wpproprias), saits by an outside party, use of NIST and EPA reference materials to provide

" gmcpabiity 1o national standerds, inseriion of biind QC ssmpies and other indicators to ensure that
ummmmmmumumwm

The subcontracior must have a Quality Management Plan (QMP), Mmmowny
WMM(MMMNBOEMQDOEOM«WOO&
where for Quallty Managemant Plans - EPA QA/R-2 Interim
-mmmwumm;mwm The ANSVASQC
~m mmmmmmumwm

" [emaits for Laboratories - Guideliies. “The CMP must be sveltable for review upon site visits or
-.wmthuwm _

L immywummmm biind QC samples, periodic on-
; .‘~“%“#mmhﬂum“mdum

m:»mnmm«mmmmhmnmm
"+ g tonelin of e Systems ere not thisiroysl by srrors introduced) a8 & result of use of these
W \,'hmpmnmwﬂwmmnam«m
 pHstitis nd proosdules et hhe taboratory mist illow in order 10 assure the data are of
- wiiglent integrily 10 be ueed in meking decisions involving humen heaith and environmental

.»‘mumumruunw (Note: mmuamm’m;
‘Despiis the draRt stskus, this dooumant is considiered 10 be an appropriste guidance document.
There are 16 eress noiad in the GALP for which the mir*num practioes and procedures must be

o Mumum Those sress sre 88 Ollow:

Personnel

Laborstory Management

Responsbie Person for the automasted data collection system
A Quallly Assurence Unit

Faciities

“ o 0 0 0




Standard Operating Procedures
Sofiware

Data Entry

Rew Data
Records and Archives

Reporting .
Comprehensive Ongoing Testing

While the GALP provides options for implementing minimum good automated iaboratory practices,
each isboratory is frae to choose the approach most sppropriate and effective for the
organization. The subcontractors will be expacied 10 be abdle to demonsirate their date
mansgement practices that respond to the objectives (calied “explanations”) defined within each
of the 14 cited areas.

There are & principles that provide the foundation for good automated laboratory practices in order
0 provide control of the laboratories’ sutomated systems. These principies follow:

. The system must provide 8 method of sssuring the imegrity of ail envtered dats.
. The formutas and decision algorithms employed by the system must be accurste and

appropriste.
. An sudit trail that traciks data entry and modification to the cesponsible individual is critical
10 the control process and must be implomentad. ‘
. A consistert and approprisie change control procedure capabie of tracking the system
operation and applicstion software is sieo critical to the control process and must be

. Appropriste user procedures must be followed o meintain the control process. There
must be clear directions and Standard Operating Procedures (SOPs) developed; alluun
must be trained; approprists user support documentation must be provided. .
. |nmnmwMdem shemative plans for system fallure,
disaster recovery, and unauthorized access must be developed.

¢ ® @ & 6 e ¢ o

Each of these six principles is a spedific requirement of this subcontract, and failure to be abie to
demonstyste that sach of them has been met could result in ssnctions after sward, untll the

Chale-ot:Cuntady - The subcontractor must have a program in place to maintsin the COC
record for aach sampie delivered to the laboratory. This COC record baging in the fisid when the
sample is collecied and ends only when the sample is returned 10 LANL (Ssmple Coordinator) or
& in finglly disposad of. The purpose of daveloping 8 COC record is 1o creats an accurate writtsn
{or slectronic) record that can be used to trace the possession and handiing of the sample
thraughout its history, from coliection to fina! disposition.

The samples will be delivered to the subcontractor under COC. As soon as the samples arrive at

the subcontractor isboratory, the responsibility of those sampies rests with the laboratory's
designasted "Sample Custodian® who is responsible for the receipt of ait samples. The
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10.

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

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

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

Laharatory supervisors - all routine services - Requires a Bachelors degree in
chemistry/science/engineering + 2 years of experience in the area supervised.

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

j et laboratory technicians - Requires a high school
dipluna*acourselngenereldnmuy(eoneoeievelhoneyearofrelevantexpenenoe
{or all in relevant experience).

Systamas Manager - Requires Bachelor's degree (or equivalent experience) with 4
courses in programming, information management, database management, or systems
requirements analygis + 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 ysar axperience in systems or application programming,
including 6 months with the programs in use by the laboratory.

. M, ; Reg iong Expert - This role is in
retponeetoeDOEpolicydowmmmungM' anyoomapiaoedwithaconmctor
subcontractar, agent, analytical laboratory, or similar organization expected to receive
hazardous or radioactive materials must have on its staff an individual who is
knowledgeable in Department of Transportation (DOT) hazardous materials regulations.”
This applies aiso to shipment of samples (return to LANL) that may be hazardous or
radioactive or found {0 be mixed wastfes. his individual(s) shall be identified in writing in
any propossl submittal. A background statement of this individual's qualifications, along
with copies of tralning certificates or any other documented source of training or
sstablishment of knowledge of the DOT hazardous materials regulations, must
accompany the proposal or bid." Note: this is a function. not a position, and can be
carried out by any qualified staff member(s).

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

SPECIAL COMMUN

specific "EQL" or "EDL" on a sample is critical because of an action threshold (usually called a
“gcreening action leve! - SAL” at LANL). The laboratory will be informed of this situation by
Sample Management, with the request that the laboratory notfy the Sample Coordinator when
matrix problems impair the ability to meet that EQL/EDL.

13
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Yeaste Management Policy - The subcontractor laboratory must have 8 Wasts Management
policy in place meeting all relevant regulations.

g
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SECTION Iil - SPECIFIC REQUIREMENTS FOR INORGANICS ANALYSES

ot % W

Overview - Because of the history of weapons design at Los Alamos National Laboratory, dating
back to the Manhattan Project in 1843, there is reason o believe that some sites/field units
invoived in COE's Environmental Restoration Program may contain detectable concentrations of 14
toxic inorganic trace elements that may have been used as tracers or spun off as byproducts ’
during research and development activities for nuciear weapons.

. ».‘... .
e s

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

Sampie matrices that the subcontractor may receive (but not limited to) could be water, waste
water, soll, sludges, filtars, and oils.

The methods cited in this section are methods of the United States Environmenta! Protection
Agency (EPA). Tarpet analytes are those required to meet New Mexico Environmental Division or
U.S. EPA regulatory requirements. The mathods generally consist of either TCLP extraction or an
acid peroxide leach of the analytes from the sampis matrix. In many cases, sampla preparation
methods are specific for a given analyts, matrix, and instrumental detection technique.
Qunﬂhﬁmdmmsmvmmmmpdmemponudmeamtmmasammm
a response generated using standards.

Iarget analvtes/methods citations -

Following are the sample preparation procedures that are appropriate for use. The most recent
version of SW-848 should be used. Altermnatively, CLP sample preparation procedures (from
Siatement of Work ILM03.0) may be used, if appropriate for the matrix.

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

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

SW-3020 Acid digestion of aqueous sampies and extracts for total metals for analysis by fumece
AAS, with the exception of As and Se, which are to be prepared according to methods 7080 and
7740.

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

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

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

SW-3015 and SW-3051 Microwave Digestion procedures.

15




Tarost Anaivie Lists and detection Umits:

Estimsied Detection Limits (EDL) for water sampies are based on CLP "Contract Required
Detaction Limits."

ICPAES (Recommended Mathod: SW - 80104)

Water EDL ygL. | Soll EDL mg/Kg

EoonBal
s

10 2

S.8ne
8

18 3

"

AA meathods or ICP-MS may aiso be used kr these snalyles. in cases where the EDL cannot be
met using ICPAES or falee positives are known to Le a problem historically within a iaboratory, the
suboontractor must Uee fUMace AA techniques (8.g.. method 7841 for thaltium and method 7421
for leed) or ICP-MS (a.9. SWB4E method 6020) .

GFAA, ICP-ME

Aniym = Ve EDLupl  SollERL mokg
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Meroury * 0.2 0.1
SW-0010, P010A, 9012, EPA 336.2

Analyla EDL uoll. EDL_mofg
Total Cyanide 10 0.05

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

Soll EDLs for Cold Vapor AA are basad upon a 0.2 gram sample taken to 8 final volume of 100
ml

Soi EDLs for CLP ILM03.0 method 338.2 (CN) are besed upon a § grasm sampile taken to & final
volume of 250 mL.

The contractor may vary weights and final volumas for metsis snd cyankie anslyses; however,
any sllowable variance must stil meet the EDL

TCLP matuls are identifiert with an asterisk {*) and may be requesied as & ssparate
determination. Laboratories should consider EDL3 for TCLP metais using the Toxicity
Charscterization Leaching Procedure 1o be the regulstory limits. Method SW-1311 (7/92) is the
method to b used for TCLP.

- There will be 8 combination of hardcopy and electronic deliverables,
including raw data. Section (1.8, Dats delivery requirements, of the SOW describes the electronic
delverables for both inltisl and later lerms.

The required hardcopy doliverabies must be in the following order:

Raw data

. Al raw deta usad to obtsin the vaiue for sach reported result, including required QC
maasuremants, instrument standardization, snd sample analysis results. The order of the
dsta should be ICPAES, ICP-MS, Fumnace AA, Mercury, and Cyanide.

Raw dats must be iabeled with LANL ssmpie numbers.

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

Soil sample results must be reported on a dry weight besis.

17
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a. initial Calibration Verification (ICV)

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

Where a certified solution of an analyte is not available from any source, analyses
shall be conducted on an indapendent standard at @ concentration other than that
used for instrument calibration, but within the calibration range. An independent
standard is defined as a standard composed of the analytes from a different
source than thoss used in ihe standards for the instrument calibration.

For ICPAES, the ICV Solution(s) must be run at sach wavelength used for
analysis. For CN, the ICV standard must be distiled. The ICV for CN also
serves as a Laboratory Control Sampie; thus it must be distilled with the batch of
samples analyzed in associgtion with that ICV.

b. Continuing Calibration Verification (CCV)

To ensure calitration accuracy during each analytical run, one of the following
starndiards are to be used for continuing calibration verification (CCV) and must be
snalyzed and reported for every wavelength used for the detarmination of each
analyte, at @ frequency of 10% or every 2 hours during an analytical run,
whichever is more frequént. The ICV can be considered the first CCVinthe run
when Calculating frequency. The standard must siso be analyzed and reported
after the last analytical sempie. The anslyts concentrations in the continuing
calibration standard must be one of the following solutions at or near the mid-
range levels of the calibration curve: (1) EPA Solutions, (2) NIST Standards, or
(3) a Subcontractor-prepsred stendard solution.

ICP/AA Metals 90 110
Cold Vapor AA Mercury . 80 120
Other Cyanide 85 15

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

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

numammmmummmmmm
WhTabe- nitis fical .

inorganic Anaivasa®, tmwerdmwhlwrms
ansiyzed since the last compliant calibration verification must be reanalyzed for the

analytes sffected.

e Initial Cafibrution Blank (ICB) and Continuing Calibration Blank (CCB) Analyses

2 A calibration bisnk must be anslyzed at esch wavelength used for analysis

| immediately after every inktis! end continuing celibration verification at a frequency
of 10% or every 2 howrs during the run, whichever is more frequent. The blank
must be anslyzed at the baginning of the run and after he iast analytical sample.
if the sbeohste value of the blank result axceeds the EDL., reanalyze the
preceding 10 analytical sampies or all anglytical samples analyzed since the last ‘
compiliant calibration bisnk.

b. Preparation Blenk (PB) Analysis
At Isast one preparation biank (or reagent blank), consisting of deionized distilled

oach batch of sampies digested, whichever is more frequent.

Since a suitabla blank matrix may not be avaliable for soils or solid materials, the
contractor may use the same water, weighed out as though it were a soil or solid,
o3 that used for the preparation of the standards and samples for the PB,

If sultable biank matrix matesial for soll bacomes avaliable it should be used i
instesd of water. -t

The first batch of samoles in an SDCG/RN is to be assigned to preparation blank
number 1, the sscond betch of sampies to preparation biank number 2, etc. Each
ante paciaage must contain the results of ofl the preparation blank analyses
associsted with the samples in that SDG/RN.

This blank s to be reported for sach SDG/RN and used in all analyses to
ascertain whether sasmple concentrations reflect contamination in the following
manner:

1) if the abaoiute velue of the concentration of the blank is iess than or
equsl to the EDL, no correction of sample results is performed.

SR T T heans g
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2) if any analyte concentration in the blank is above the EDL, the lowest
concentration of that analyte in the associated samples must be 10x the
blank concentration. Otherwise, all sampies 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
(except for an identified field blank). The sampie concentration is not to
be corrected for the blank value.

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

ICP Interference Check Sample (ICS) Analysis

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

Resuits for the ICP analysis of the ICS during the analytical runs must faill within the
control limit of £20% of the true value for the analytes included in the interference Check
sampie. 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 initislly 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 vaiue 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 leveis specified in Table 2-interferent and Analyte Elemental
Concentrations Used for ICP Interference Check Sampie. This is the minimum set of
interferences that must be compensated for. Dus to variation in sample matrices, other
interferences may be present. Subcontractor laboratories are encouraged to correct for
as many interfarences as practicable with their ICP instrument.

The mean value end standard devistion must be established by initially analyzing the
Check Samplas at loast five times repetitively for sach parameter. Results must fall within
the control limit of £20% of the established mean value. The mean and standard
deviation must be reported in the raw dats.
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TABLE 2. interferant and Anaiyte Elemental Concentrs i:ns used for ICP

Interference Check Sample
Anslytes (mpAL) interferents (mgh)
Ag 1.0 Al : 500
Ba 0.5 Ca §00
Be 0.5 Fe 200
cd 10 Mg 500
Co 05
Cr 0.5
Cu 05
Mn 05
Ni 1.0
Pb 1.0
v 0s
Zn 1.0
Solka Samois Analysia (5)

The spike sampie anslysis is designed 10 provide information sbout the effect of the
sample matrix on the digestion and measuremant methodology. The spike is added
before the digestion (Le., pricr 10 the addition of other reagents) and prior to any
distiation siape (i.e., CN). At lesst one spike sample analysis must be performed on
eoach group of samples of & similar matrix typs (Le., water, s0ll) for sach Sample Delivery .
Group

if the spike analysis is parformed on the same sampis that is chosan for the duplicate
sempis analysis, spke ceiculations must be parformed using the results of the sample
designatad as the “original sampie” (ses section 8, Dupiicate Sample Analysis). The
sverage of the duplicete results cannot be ueed for the purpose of determining percent
recovery. Samples identified as fiek! blanks cannot be used for spiked sampie analysis.
LANL may require that a specific sample be used for the spike sample analysis.

The anblyte spike must be added in the amount given in Table 3-Spiking Levels for Spike
Sampis Analysis, for sach element analyzed. Note: See Table 3 footnotes for
concentration lsveis and spplications. {f two analyticsl methods are used to obtain the
reported vaues or the same element within @ Sampile Delivery Group (i.e., ICP, GFAA),
spike sampies must be run by each method used.
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The spike recovery should be within the advisory limits of 75-125%. An exception to this
rule is granted in situations where the sample concentration exceeds the spike
concentration by a factor of four or more. PY

Iindividual compo;em percent recoveries (%R) are caiculated as follows:
% Recovery = ( SSR - SR) X 100
SA

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

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

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

For ICP/IAA For Fumace AA

Elerment Water, Soll, (2) Water, yg. | Soil.(2) Other
uonL mg/kg (12

mg/xg
100 100
400
400

10
10 $ 1

40
100
50

100 20 4

100

400 50 10

100 (3)
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"No spike required. NOTE: Elements withcut sp-ke levels and not designated
with an asterisk, must be spiked at appropniate levels.

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

*The levels shown indicate concentrations in the final digestate of the spiked
sampie (100 mL for mercury and 200 mi. for afl other metals) when the wet
weight of 1 gram (for ICP, Fumace, and Flame AA), or 0.2 grams (for mercury) of
sampie is taken for analysis. Adjustment must be made to maintain these spiking
levels when the weight of sample taken deviates by more than 10% of these
values. Appropriate adjustment must be made for microwave digestion
procedure where 0.5 grams of sample or 50.0 mL (45.0 mL of sample plus 5.0 mL
of acid) of aqueous sample gre required for analysis.

¢ *The level shown indicates the amount of cyanide that must be added 1o the
original (undistiied) sample. For instance, 100 4g must be added per each liter of
aqueous sample.

For soll samples, 25 ug of cyanide must be added per each gram of solid sample
taken for analysis. if the fial distiliate volume is 250 mL., then the distillate will
contain cyanide st & concentration of 100 ugi..

Assuming a sample of one gram, the manual and semi-automatic colofimetric
methods call for 8 cyaniie concentration of 25 yg per the 500 mL mixture of the
sample, reagents, and water before distillation. The final distillate, in this case,
contains Cyanide at s concentration of 100 ug/L. For the midi-distillation method,
a cyanide concentration of 25 yg must be added into the 50 mi. mixture of
sample, reagents, &and waer before distitlation. This yiskis a cyanide
concentration of 500 ug/l. m final distillate of 50 mL.

Duplicate Sampla Analysis (D)

+ One duplicate sample must be analyzed from each group of samples of a similar matrix
type (i.e., water, soil) for sach Sampie Delivery Group. Duplicates cannot be averaged
for reporting.

The relative parcent differances (RPD) for sach component are caliculated as follows;
RPD = (S-D) X200
‘ (S+D)

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

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

samples and mg/kg dry weight basis for solid oniginal and duplicate samples. An advisory
controf limit of 20% for RPD is appropriate for original and duplicate sample values
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groater than or equsi to Sx EDL_ A control kmit of (£) the EDL must be used if either the
sample or duplicate vaiue is loss than 5x the EDL.

if ond result is above the Sx EDL leve! and the other is below, use the £ EDL criteria. if
both sampie values are less than the MDL (see # B), the RPD is not calculatnd. For soli!
sampie or duplicale results > Sx EDL, the sbsolute value of the EDL is comrected for
sample weight and percunt solids. The percent difference dats will be used by LANL to
evaluste the long-term pracision of the methods for sach parameter.

Labaratory Control Samgie (LCS) Ansivais

An aqueous Laboratory Control Sampie (LCS) must be analyzed for each analyte using
the same sampie preperstions, analytical mathods and QAXXC procedures employed for

~ the LANL sampies received. One aguesous LCS must be prepered and analyzed for

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

H a certified LCS 0l or solid matrix is avaiable from a vendor, # may be used. Otherwise,

_ the contracitor must use the squsous LCS for soll or solid metrices. Shoukd the iater case

pravall, the contracior must trest the aquecus LCS sokution as a zoll or solid material, i.e.,
it must be weighed out, prepared and reported as ¥ it were a 30N or solid matrix. -

i the percent recovery for the aqueous LCS falis outside the control kimits of 80-120%
(exceplion: Ag and Sb), the snalysss must be lerminatad, the problem corrected, and the
sampies sssociated with that LCS redigssted and resnalyzed.

Mathod Datection Limit (MDL) Detarmination

Bafore any fleld sampies are analyzad under this subcontract, the method detection limits
(in ug.) must be determined for sach instrument used, within 30 days of the start of
subcontract anslyses snd st least annuslly therosher, and must be less than the EDL.

Tha Method Detection Limits (in yg/L) shall be datermined by multiplying by 3, the
aversge of the stenderd devistions obiained on three nonconseciutive duys from the
analysis of a preparstion biank, with ssven consecutive messuraments per day. Each
measurament must be performed s though & were a seperate analytical sample (i.e.,
each measurement must be followsd by a rinse and/or any other procedure normaily
parformad betwean the analysis of saparate sampis). MDL's must be determined and
reportad for sach wavelength used in the analysis of the semples. ,

The arnually-determined MDL for an instrument must aiways be used as the MDL for that
instrument during that year. if the instrument is adjustad in any way that may affect the
MODL, the MDL for that instrument must be redetermined and the resuits submitted for use
a8 the ostablished MDL. for that instrument for the remainder of the year.

it multiple instruments are used for the analysis of an element within 8 Sample Delivery
Group, the highest MDL must be usad for reporting concentration values for that Sampie

Delivery Group.
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10.

1.

Before any fleid samples are snalyzed under this subcontract, the ICP interelement
correction factors must be detormined price t0 the start of subcontract analyses anJ at
loast snnually thereafier. Cormaction factors for spacival injderference due to Al, Ca, Fe,
and Mg must be determined for all ICP instnuments st all wavelsngths used for each
analyte reporied by ICP. Comection factors for spectral interference due to analytes other
than Al, Ca, Fe, and Mg must be raportad i they were applied.

11 the instrument was sdjusied in any way that may affact the ICP intersiement correction
factors, the factors must be redeturmined and the results submitted for use.

Analvticsl Range Vertication (ARY)

The analyte concentrstions in this standard represent the upper limit of the ICP analytical
range beyond which resulls cannot be reported under this subcontract without dilution of
the snaiytical sampis. Thess concantrations may be higher than the highest calibretion
standard. if no conoentrstions higher than the highest calibration standard (actual
instrumant reading, before any diriion cormection) will be reported, this standard need not
be run. ¥, however, the useful rangse of the instrurnent extends beyond the calibration
range, sn analyticel range verification check standard should be analyzad and reported
for each slement. The sisnderd must be analyzed during & routine snalyticsl run
parformiad under this suboontract, and the anasiytically determined caoncentration of this
standerd must be within 5% of the true value.

Fumace Atomic Atsamtion (AA) QC Analvess

Al furnace analyses must fall within the callbration renge. in addition, all analyses will
recuirs duplicsts injections. The absorbance or concentration of each injection must be
reported in the rew data ss well as the sverage absorbance or conocentration values and
the relstive standard deviation (RSD). Average concentration values are used for
reporting purposss. A medmum of 10 full sample analyses 0 @ maximumn 20 injections
may be performed betwaen sech conssculive calbration vertfication and blank. For
concentrations gresier than the EDL, the duplicats injection readings must agree within
20% RS0, or tha analyticsl sampie must be rerun once {i.0., two additional bums).
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SECTION Hil - SPECIFIC REQUIREMENTS FOR VOLATILE ORGANIC ANALYSES

1. Qverview - Because of the history of weapons design at Los Alamos National Laboratory, dating
back to the Manhattan Project in 1843, there is reason to believe that some sitesffield units
invoived in DOE’s Environmental Restoration Program may contain detectable concentrations of
mmcmmmmmmmmmwmmmnmr
weapons, conventional weapons and novel materials.

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

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

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

SoiSolids
Volatile Organic Compounds ugn ug/kg
Chioromethane , 10 10
Vinyl Chioride 10 10
Bromomethane 10 10
Chioroethane _ 10 10
Acetone 20 20
Dichlorodifiuoromethane 10 10
lodomethane 5 5
Trichlorotrifiuorosthane 5 5
Trichlorofivoromethane 5 5
Methylene Chioride 5 5
1,1-Dichloroethene 5 5
Carbon Disulfide 5 5
1,1-Dichioroethane 5 5
1,2-Dichioroethene (total) ' 10 10
Bromochioromethane 5 5
Chioroform ‘ 5
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2-Chiorotchuene

1.3,5-Trimethylbenzene
tert-Butythenzene
1.2 4-Trimethybenzens
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Tentatively identified Compounds (TICs) may be requested. If requestad, they shouid be identified
and quantitated per the CLP method for volsties, OLMG2.0 (or more recent).

The U.8. EPA methods that are options for use are method SW-8280 (11/90 or more recent) or the
CLP method for volatiles {OLM02.0 or more recent, using capiltary column). These methods are
.wimmmmmmmmwpmmmm
spetirometry anslysis.

Note: Quality control requirements are specified in Section IV, ragardiass of the method

. .“m’ ¢

For madium Javel analysis - At imes, a medium level or methanol axtraction method will occur in the
fisid, 'VWhen & doss occur, the lsborstory will recaive the methanol sampie extract as the matrtx to
be snelyzed. ‘The axiract is to be analyzed within 40 days from the Sme the extraction ocourmed. A
benchshest conthining the sample amount extract, solvent volume added, and the extraction date

- wil scobmpaity the sampis axtraci{s). In addition 1o the sample extract, the lsboratory wil receive a

sampiing visl oontaining & portion of the methano used for the extraction. gAn aliquot of the
methanol will be injected ing reagent water and analyzed as the method bisnk. The analysis of the
sample sxtraci(s) and method bisnk will happen under the aqueous calibration standards and
analytical conditons. As 8 result of the medium level method, the EQL's will be slevated.

", BanortingDeliverabies - There will be s combination of hardcopy and disketts
deliverables. Section 1i.B, Dats delivery requirements, of the Statement of Work
describes the elactronic deliverables for both initial and later term.

The hardcopy deliverabies are as follow and must be in the following order,
chronologically arranged, by instrument
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sioabte a

Samoie Daia

Chromstogram and quantitation report for each sample

Raw spacira, background-subtracted spactra, and reference spectra for target
compounds that sre identified in the sample. The subcontractor may be asked to |
provids these same spectra for compourxis that have been notad as false

positives, upon occasion.

1f TICs sre requestad, copies of mass spectra of TICs identified with the
associsted best-match spectra (3 spectra).

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

Standands Data

Chromatogram and quantitation report for all standards sssociated with the initial
and continuing calibrations.

wdmwmmmmmmhmmng
capability , the following onganics hardcopy deliverables are required in addition

(See last paragraph of 1.8 of the “General Reguirements”):

CLP volstiles forms 8, 7, and 8 (initisl and continuing calibration standards and
internat standand QC summary)

Raw QC 1aia
For bromofiuorobenzens (BFB), for sech 12-hour period, for esch GC/MS instrument:

*

-

Mass lsting - % radative sbundance

For a period of tme untit the LANL EDD includas compiate eiectronic reporting
cspability , the following organics hardcopy deliversbles are required in addition
(See iast paragraph of i1.B of the "General Requirements”):

CLP form 5 computar-peneratud report

Blank dats - in chronological order.

Chromatograms and quantitation reports ,
Rew spectra, background-subtracted specira, and reference standard spectra for
target compounds identified and any compounds noted as faise positives by the

kes - if they are requested, chromatograms and
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Laboratory Control Samples (LCS) - for LCSs anatyzed 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 sampies 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 legible and clearly iabeled with the LANL
sample number, lab file D, date and time of analysis, and GC/MS instrument ID.
Compotund names must be clsarly marked on all spectra. Hardcopy standards data
and raw QC data must be legibls and clearly labeled with the lab file 1D, date and
time of analysls, and GC/MS instrument ID.

Quality Control (QC) requirements - it is important that the laboratory personnel follow
Good Laboratory Practices throughout all operatons involved in the analyses of sampies.
Refer to SW-846 chapter one for generai quality control requirements for volatile organic
analysis. Fallure to mest criteria requires reanalysis of associsted 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 Critaria

1. instruments Performance Check -

The mass calibration and resolution are varified 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 lon abundance criteria:

Mass Intensity Required (Relative Abundance)

50 8.0 to 40.0% of mass 85

75 30.0 to 68.0% of mass 95

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

173 less than 2.0% of mass 174

174 50.0 to 120.0% of mass 95

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
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Water Soll
Toluens-dé 88-110 81117
Bromofiuorobanzene 86-118 74-121
Dibromofiucromethene 86-118 80-120

. Method Blanks -

A separsie mathod biank must be exdracted and/or analyzed for each method, matrix and
jor analytical run prior to sample analysis. The method biank must be analyzed under the
same conditions as required for the associsted matrix. For exampie, the method blank for
 80fid sarmple matrix must undergo & haated purge. A method blank associated with a
madium level solid anelysis is 1 be injected with 100 ul of the methanol used for the
madium level axtraction.

Volatile orgunic target compounds must not be present in the biank at a concentration >

chicride, snd 2-butanone. Acsions, methylens chioride, and 2-butanone can be present
8t up 1o five times the EQL before corrective action is required. Sampic results must not
be corrected by subtraciing any mothod blank vakue.

An instrument bisnk must be analyzed afier any sample that hes had a target compound
two times the linear range of the instrument (400 ng/mi) to check for carry-over.

8. Sampies
Sampie (s) must be resnalyzed when one or more of the following occur:

. Acosptance criteria sre not met

. Carry-over or isborsiory comamination is suspeciad

. A target compound is over the instruments Snear rangs (200 ng/mi). in this case.
aMbmm

i the initial ansiysis of a
mmmmmwmmmmmmms
detacted above the EQL, a re-analysis at a higher concentration must occur uniess the
relinalysis cannot be performad st a level five times the initial diiuted anelysis. For
axample, i the inltial ansiysis was diied 20% with no target and/TICs detecied, 8
reanglysis without a dikition can be parformed. However, i the sample was diluted 25 or
60%, a reanalysis is not necessary and the diied initial analysis s reporied.

When a resnalysis occurs, both sets of data are 10 be included.
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TABLE 1
Acceptance Criteria for initial and Continuing Celibration of Target and System
Monitoring Compounds

Winkenmn 1 Meximn
RRF [m%RSD
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Table 1
Accaptance Criteria for Initial and Continuing Cadibration of Target and System Monitoring
Compounds (ocont.)
) Minknum | Maximu | Maximun
Target Compound RRF m%ARSD | *LDift
Dibromomethane 0.010 None None
| Dibromochioromethane 0.100 205 4260
1,1,2-Trichiorosthane 0.100 205 +250
Benzene 0.500 205 2250
trans-1,3-Dichioropropene 0.100 205 2250
1,3-Dichioropropsne 0.100 2058 $25.0
A-Methyi-2-pentsnone 0.010 None None
Bromoform 0.100 205 2260
2-Hexanone 0.010 None None
1,2-Dibromosthane 0.100 205 2280
Tetrachicrosthens 0.200 20.5 2250
1.1,2.2,-Tetrachiorosthane 0.300 205 +2250
Toene 0.400 205 2250
Chiorcbenzens 0.500 20.5 2250
1.1,1,2-Tetrachiorosthane 0.100 205 2250
Ethylbenzene 0.100 205 2250
Styrene 0.300 205 4280
Xylorms (Mixad) 0.300 205 $26.0
1,2,3-Trichioropropene 0.100 205 225.0
isopropylbenzene 0.100 205 4280
Bromobenzene 0.100 20.5 £250
n-Propybenzens 0.100 205 3250
2-Chiorotolusne 0.100 205 +25.0
4-Chiorotokens 0.100 20.5 +25.0
1,3.5-Trimethyibenzene 0.100 205 250
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0. 1?2 205 225.0
Tabe 1
Acceptance Crituria for Initial and Continuing Calibration of Target and System Monitoring
Compounds (cont.) )
Minimum | Maximue | Maximum
Target Compound RRF m%RSD | % DY
1,2.4-Trimethybenzens 0.100 205 £250
sec-butylbenzens 0.100 205 +250
1,2-Dichiorobenzene 0.100 20.5 +25.0
1.4-Dichokrbenzene 0.100 205 225.0
p-iscpropyiiolusne 0.100 20.5 2250
l 1,2-Dichiorobenzene 0.100 205 2250
l n-Butyibenzene 0100 |20 4250
1.2-Dibromo-3-chioropropans 0.010 None None
Systam Mondioring Compounds
Bromoforobenzens 0.200 205 +250
Toluene-08 0.010 None None :
Dibromofiuoromsthane 0.010 None None
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SECTION lil - SPECIFIC REQUIREMENTS FOR SEMIVOLATILE ANALYSES

1. Qverview - Because of the history of weapons design at Los Alamos National Laboratory, dating
back to the Manhattan Project in 1943, there is reason to believe that some sites/field units
invoived in DOE's Environmental Restoration Program may contain detectable concentrations of
semi-volatile organics that may have been used during research and development of nuciear
weapons, conventional weapons and nove! materials.

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

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

The methods citad 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. ,

Ii. Target Compounds/Mathod Citations

Hgrn e

SEMIVOLATILE ORGANIC COMPOUND ' Water Soil/Solid

ugn ' ug/kg®
Acenaphthene 10 330
Acsnaphthyiene 10 330
Aniline 20 660
Anthracene 10 330
Azobenzene 20 660
Benzo(a)anthracene 10 330
Benzoic acid - 50 3300
Benzo(b)ficuranthene 10 330
Benzo(K)fouranthene 10 330
Benzo(g.h.)peryiene 10 330
Benzo(a)pyrene 10 330
Benzyl aicohol 20 1300
Bis(2-chioroethoxy)methane 10 330
Bis(2-chloroethyl)ether 10 330
4-Bromophenyl phenylether 10 330
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2-Msthyinaphthaiene 10 330
2-Methylphenol 10 330
4-Mathyiphenol 10 . 330
Naphthalene 10 330
2-Nitrosniiine _ 50 1600
3-Nitroeniline 50 1600
4-Nitrosniline 20 6680
Nitrobenzene 10 330
2-Nitrophenol 10 330
4-Nitrophenol 50 1600
N-Nitrosodimethytamine 10 330
N-Nitrosodiphenylamine 10 330
N-Nitroso-di-n-propylsmine 10 330
2,2'-axybis{1-Chioropropane) 10 330
Pentachiorophenol 50 1600
Phananthrene 10 330
Phenci _ 10 330
Pyrens 10 330
1.24-Trichiorobenzene 10 330
2,4,5-Trichiorophenol 50 ' 1800
24 8-Trichiorophenol 10 330
L A

* EQLs for soil are based on no GPC being performed. The iaboratories’ GPC squipment
will delermine what the EQL is, based on the volume of extract the GPC equipment uses.
_However, i It is possible, in order 10 provide the lowest possible quantitation limits, the
taboratories should concentrate the GPC extract 1o a volume that makes the EQL for a
sample that underwent GPC clean-up no more than twice the listed EQL.

ND = not determined, according to §W-8270

Tantatively identified Compounds (TICs) may be requested. !f requested, they should be
iderdified and quantiisted per the CLP methad for semivolatiies, OLM02.0 (or more recent).

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

the CLP method for semivoistiies (OLMO02.0 or more recent). These methods are based on
solvent extraction, concentration and GC/MS detaction and quantitation.
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Note: Quaily conirol requirements ans specitted in Section IV, moandiass of the method

sslected.

Mathods 3510, 3520, 3540 or 3550 can be used for sample praparation for semi-volatiie organic

. compounds. An overview of these axiraction methods and guidance for method selection can be
‘Jound Jn method 3500. Gel permeation chromatography (Method 3840 or CLP) and/or other
cleanup procadures nust be performad when the nature of the sample requires it (SW-3600
provides guidance on cleanup usage/procedures).

[ Banorting/Delivarabies - There will be 2 combinstion of hardcopy and diskette

deliverabise. Section (1.8, Dath delivery requirements, of the SOW, describes the
slectionic deliverables for both inllisl anc lster term.

mmm.-ummmunumm chronologically
wum

m”“ .

. Chrxmatogram and quaniitation report for each sample

. Raw spectra, beckground-sublracied spacira, and reference standard spectra for targst
compounds. The subcontracior may be asked to provide these specira for compounds
noted as falss positives by the analyst.

. % TICs are requested, mdmmdnammmwm-
meich spectra (3 spectrs).

. Sample data (chrometograms, quantitstion reports, and spactra) for all re-analyses.

v,

. Chromaliograms and quenditation reports foc all standerds associated with the inttiel and -
confinuing caiibration.

. Eoraperiod of fime urtl the LANL EDD includes complete electronic reparting capabiifty ,
the following organics herdeopy deliverables are required in addition (See last paragraph
of 1.8 of the “General Requirements™):

- CLP forms 6,7.and 8 for ssmivoistiles (initisl snd continuing calibration standards
onvd intermnal standard qC sumnmery) -

o Gaostuorokiphanylphosphine (DFTPP), for eech 12-hour pariod, for eech GG/MS instrument
 Massteting - % relatve sbundance

e




. Chromatograms and quaniitation reports

. 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 I1.8 of the "General Requirements®):
- CLP form 5 computer generatad raport

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

.« IfTICs are requestad and TICs are found in the bilank, include the GC/MS library search

ps - If these are requestad the subcontractor will be provided

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

mmmmwmnamum.
Results, including EQLs, must be reported on a dry weight basis.

Note: All hardcopy sampie data must be legible and cleerly labsied with the LANL sample
number, iab flle ID, date and time of analysis, and GC/MS instrument ID. Compound names
must be clearty marked on all spectra. Hardcopy standards dats and raw QC data must be
legible and clearty labeled with the lad file ID, date and time of analysis, and GC/MS
Instrument 1D,

. Quality Control (QC) requiremants - it is important that the laborstory personnei fotiow

organic analysis. in addition, the QC requirements lsted under "Acceptance Criteria®
must be followed and criteria met. Faliure to mest criteria requires reanalysis of
associated samples under acceptable criteria.
Matrix spike and matrix spike duplicate analysis will be regquested if nesded. A sampile will be
submitted (o be used a3 the matrix medis if matrix spikes are requested, lnimtmcﬁomfor
compounds to apike will be provided.
Accepianca Criteria
1. Instruments Performance Check -

The mass calibration and resolution are verified by the analysis of the instrument performance
check solution, decafluorotriphenyiphosphine (DFTPP). The instrument performance check
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. qokion, DFTPP, MuwummdﬂﬂWMdmmm
ma-mmmm-.

intenaity Requied (Relative Abundanca)

30.0 5 80.0% of mass 198
<2.0% of mas3 63

Presont

<2.0% of mess 89

28.0 %0 73.0% of mass 108
<1.0% of mess 198

BSase penk, 100% relative sbundance
aom.o!s mees 160

M
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If a target compound is detectnd in 8 sampie for which the continuing calibration % Diff >25% for
that compound, the sample must be reanalyzed under 8 continuing calibration with an acceptable
% Dift for that compound.

3.internal Standards -
The minimum required internal stendards are:

1,4-dichiorobenzens-d4 naphthalene-d8 acenaphthene-¢10,
phenanthrene-<10 chrysene-d12 petylene-d12.

A reterttion ime and responsa check must be performed on every inlemal standard for sampies
snalyzed. The final concentration for each intamal standard will be 40 total ng/2 ul. injection. The

retention time (RT) for s intemal standard from 8 sampie cannct > ¢ 30 seconds from the pervious

daily caldration. The response area of un intermnal standard from a sampie cannot exceed a tactor

- of 2 {-50% o +100%) from the previous dally calibration.

4.Surrogste Compounds - .

The minimum required suirogate compounds are nitrobenzene-d5, 2-fluorobiphenyl, p-

terphenyl-di4, phenol-d8, 2-luorophenol, and 2,4,6-tribromophencl. Required recovery limits
Yeter Soll

Nitrobenzene-d5 35114 23120

2-Fiuorobiphenyl 43118 30-115
p-Terphenyl-d14 33-141 18-137
Phenol-d8

10-04 24113
2-Fuorophenol 21-100 28121
2,4 8-Tribromophenol  0-123 19-122

5.Mathod Blanks -

A esparate method biank must be extracied and analyzed for sach methad, matrix, and/or
extraction betch. The method blank must be extracted the same day as the fleid samples it is
associated with. Semivoistile organic target compounds must not be present in the bisnk at s
conosntration > the estimated quantitation limits (EQL.s) with the exception of common phthaiate
conteminanis. Ths phthalate contamination can be present up 1 five times the EQL before
corrective action is required. Sampile results must nat be corracted by subtracting any blank
vaius. An instrument blenk must be analyzed sfier sny sample that has had a target compound
two times the linsar range of the instrument {320 ng/mi) to check for carry-over.

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

. Acceptance criteria are not met
. Cary over or laboratory contamination is suspected
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dRution is required. ‘ ' B

ms-mmmwmmmmmmuma
./onnmiysis at 8 higher concentration must occur uniess the reanalysis cannot be performed at 8
lovel #ve timae the inltisl diiuted enwiyais. For exarmpls, ¥ the initiel analysis was at diluted 20%
mmmmm-mm.anuumum However, if

Sw sample was divted 25 or 50%, & roanslysis is not necessary end the diluted initial analysis is
reported.

_When 8 reanslysis occurs, both sets of data are © be included.
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Acceptance Criteria for Initial and conbnu;gABc:Eﬁb:aﬁon of Target and Sumrogate Compounds
Minimum | Maximum | Maximum %

Target Compound RRF %RSD DifY

Phenol 0.800 20.5 4250
Bis(-2-Chioroethyl)ether 0.700 205 2250
2-Chiorophenol 0.800 205 25.0
1,3-Dichiorobenzene 0.600 205 $250
1,4-Dichiorobenzens 0.500 205 225.0
1,2-Dichiorobenzene 0.400 205 2250
2-Methyiphenol 0.700 205 +25.0
2,2-oxybis( 1-Chioropropane) 0.100 None None
4-Methytphenol 0.600 205 4250
N-Nitroso-Di-propylamine 0.500 20.5 +25.0
Hesachiorosthane 0.300 20.8 2250
Nitrobenzene 0.200 205 4250
isophorone 0.400 20.5 225.0
2-Nitrophenol 0.100 20.5 2280
2.4-Dimethyiphenol 0.200 205 +25.0
Bis{-2-Chiloroethoxy)methane 0.300 20.5 426.0
2,4-Dichiorophenol 0.200 20.5 425.0
1.2,4-Trichiorobenzene 0.200 205 4250
Naphthalens 0.700 20.5 425.0
4-Chiorosniiine 0.100 None None
Hexachlorobutadiene 0.100 None None
4-Chioro-3-methyiphenol 0.200 205 250
2-Methyinaphthalene 0.400 205 22650
Hexachiorocyclopentadiene 0.100 None None
2.4 6-Trichionophenol 0.200 205 4260
2,4,5-Trichlorophenol 0.200 20.5 *250
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3,3-Dichlorobenzidine

0.010

None

TABLE 1 - Continue

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

Minimum | Maximum | Maximum

Target compounds RRF %RSD % DifY
Bis(2-ethyihexyl)phthalate 0.010 None None
Benzo(a)anthracene 0.800 205 +25.0
Chrysene 0.700 20.5 +25.0
Oi-n-Octyiphthalate 0.010 None None
Benzo(b)ucranthene 0.710 205 425.0
Benzo(k)fluoranthene 0.700 205 2260
Benzo(a)pyrene 0.700 205 325.0
Indeno(1,2,3-cd)pyrene 0.500 205 4250
Dibenzo(s,h)snthracens 0.400 20.5 +26.0
Benzo{g.h,))perylene 0.500 205 +25.0
Anliine 0.010 None None
Azobenzene 0.010 None None
Benzy! Alcohol 0.010 None None
Isophorone 0.010 None None
N-Nitrosodimethylamine 0.010 None None
Surrogates

Nitrobenzene-d5 0.200 205 $25.0
2-Fluorobiphenyl 0.700 205 225.0
Terphenyl-d14 0.500 20.5 +26.0
Phenol-d5 0.800 208 226.0
2-Fluorophencl 0.600 205 +2680
2,4,6-Tribomophenol 0.010 None None
2-Chiorophenol-d4 (Optional) 0.800 20.5 +25.0
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ORGANICS
WWWW

1. Qveryiew - SupponofopemnommLosNamsNahonalem dating back to the
Manhattan Project in 1943, has involved the uss of pasticides and polychiorinated bi-phenyis
{Arociors). There is reason to bolieve that some sites/field units involved in DOE's Environmental
Restoration Program may contain detectable concentrations of pesticides and/or Aroclors.

The analytical data generated by the subcontractor under this subcontract will be used to
detarmine if thers are measurable concentrations of the targeted organochiorine
pesticides/Arociors that will require remadiation or long term monitoring.

Sampie matrices that the subcontractor may receive (but not limited to) could be water, waste
~ water, soil, sludges, traps, fiters, and oiis.

The methods cited in this section are mathods 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.

'ESTIMATED QUANTITATION LIMITS (EQLs) FOR

PESTICIDES AND AROCLORS

Analyte Est. Quantitation

limit (ug/t)
Aldrin 0.05
g-BHC 0.05
§-BHC 005
§-BHC 0.05
Y-BHC (Lindane) 0.05
g-Chiordane 0.05
y-Chiordane 0.05
4 4'-DDD 010
4,4'-DDE 0.10
4 4'-00T 0.10
Dieidrin 0.10
Endosulfan | 0.05
Endosulfan i 0.10
Endosulfan sulfate 0.10
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0.10
0.10

0.01
0.0
0.05
0.50
5.00
1.00
2.00
1.00
1.00
1.00
1.00
1.00

Ground Wster 1
Low-concentration soll by sonication * ' 33
High-concentration ol and siudges by sonication® 1000
Non-water miscible waste | 10,000

* This factor is basad on no GPC cleen-up. The factur will vary for soll samples that undergo GPC,
based on the GPC equipment vesd (volume of extract put through GPC).  The iaboratories should
adiust the final volume of the GPC axtract to kesp maike this factor no > 88, If possible.

The U.S. EPA methods that are options for use are mothods SW-8081, dual column option,
(1192 or more recent) or the CLP method for pesticidos/Arociors (OLMO1.8 or more recent).
Thase methods are besed on solvent axtraction, concordration, and GC/EC detection and

quaniitation.

Nots: Quelity control requirements are specified in Section IV, regardiess of the method
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Msthods 3519, 3520, 3540, 3550 or 3580 can be used for samples submitted for organochiorine
pesticide/Arocior analyses. An overview of these extraction methods and guidance for method
selection can be found in method 3500. Gel permeation chromatography (method 3640 or CLP)
antor other cleanup procedures must be performed when the nature of the sample requires it
(SW-3600 provides guidance onh cleanup usage/procedures).

. Reporting/Deliverables - There will be a8 combination of hardcopy and electronic
deliverables. Section i{.B, Data delivery requirements, of the Statement of Work
describes the electronic deliverables for both initial and later term. which is supplied by
the Sample Coordinator.

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

Sampie Data

. Copies of pesticide chromatograms labeled with the sample number, volume injected,
data and time of analysis, GC column identification (by stationary phase and internal
diameter), GC instrument identification, compound names of analytes identified (can be
on 8 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/Arociors that are confirmed by GC/MS, copies of chromatograms, raw,
background-subtracted, and standard references spectra of target compounds identified

are required. For multi-component analytes the mass spectra of 3 major peaks are
required.

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

Standards data '

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

. Pesticikie GPC Calibration Data - UV detector traces showing peaks that correspond to

the compounds in the pesticide calibration mix. In addition, start, coliect, and dump times
must be clearly labeled on the calibration printouts.

. For an interim period while LANL is completing its EDD, the following CLP forms are
required: Forms BE, 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 for each GC column/instrument used.

if duplicate matrix spikes are requestad, the chromatograms and data system printouts
#re required.

Chromatograms 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 basis.
Nots: All hardcopy data must be legible and clearly labeled.

.

Quailty Contro} (QC) requirements - it is important that the laboratory personnel follow
Good Laboratory Practices throughoist all operstions invoived in the analysses of samples.
Refer to SW-846 chapter one for general quality control requirements. In addition, quality
control requirements for sample extractions and clean-upe for the technique(s) used are
found in the relevant SW 848 methods.

Matrix spike and matrix spike duplicate analysis will be requested if needed. A sample
will be submitied to be used as the matrix media i matrix spikes are requested and

instruction for spiking will be provided..

The QC requirements identified under "Acceptance criteria” must be followsd. Fallure to
meat the criteria on both columns requires reanalysis of sssoclated
sampiea/blanks under acceptable criteria.

Accepiancs criteria

Initial calibration

A minimum of three concentration levels containing the target compounds and surrogates
is required. One leve! at & concentration equal to the estimated quantitation limit (based
on the concentration in the fina! 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 ali target and surrogate compounds.

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

Sumogates

The two surrogates to be used are tetrachloro-m-xylene and decachiorobiphenyl.
Recovery should be reported as a percentage anc inust be within 50-160%. Recovery
outside of these limits will require re-extraction and reanalysis. If these limits are
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sxceedsd again the deta will bo sccepted, however frequent fallures 1o meet these limits
for surrogate recovery will require investigation by the taboratory.
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Ratention time windows

Retention time windows are defined as pius or minus three imes the standard deviation
from the megn sbsolute rotention times from the concentration levels of the initial
callrstion. For the multi-component target compounds, chooss Swee to five major peaks
and caiculate the mean and standard deviation of thoss peaks. Retention time windows
for target and surrogate compounds sre 10 be determined for both the primary snd
sscondary colurne.

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

A dally calibration standard wit be analyzed prior to sample analysis and throughout the
anslytical run at a frequency of one per 20 samples. The calibration factor for each target
cafipound mest not excesd + 15% difference when compared to the initial calibeation.
Biaoks

Mathod bienks must be analyzed siong with every analytical run for sach metrix and
method used. Contaminetion must not excesd the EQL.

Braskdown criteria
The breakdown of either 4,4’-DDT or endrin cannct exceed 20%.
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samples (number 3 does not, in sny way, release the subcontractor from the data tumaround time

obligation.)
Methods options for these "8330 anatytes” foliow. These atemate mathods - broken out by soil

and water, provide the "estimated quantitation imits® (EQL s) that the subcontractor is required to

meat, whether using method SW-8330 and SW-8331 or the USATHAMA methods.

SW-8330 {11/82) or

USATHAMA AUGUST 1889 REVERSED-PHASE METHOD FOR THE DETERMINATION OF
EXPLOSIVE RESIDUES IN SOIL

Anaivissinwater  EQla - microgramedl,

Low High
ROX°*# 0.84 14.0
135TNB *# 0.26 73
13DNB*# 0.11 4.0
NB° s - 64
248TNT*# 0.11 69
24DNT*# 0.02 57
26DNT*# 0.31 0.4
2ADNT * 003 ___
4ADNT * 0.06 —_—
HMX # - 13.0
TETRYL # — 200
2NT - 12.0
3NT - 79
ANT* - 8.5
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mmmmmummmmm Assume an EQL of 1.0
for the low waters and an EQL of 10 microgrameL. for the high walars where values
- An:mnore information is avaiinbin, R wilt be provided.

.

* USATHAMA 1990 IMPROVED SALTING-OUT SOLVENT EXTRACTION METHOD FOR
DETERMINATION OF LOW LEVELS OF NITROAROMATICS AND NITRAMINES IN
GROUND WATER

USATHAMA 6/30/68 METHOD NUMBER UW14, DETERMINATION OF EXPLOSIVES IN
WATER BY HIGH PRESSURE LIWSD CHROMATOGRAPHY
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USATHAMA AUGUST 1989 REVERSED-PHASE METHOD FOR THE DETERMINATION OF

~ NITROGUANIDINE IN SOiL

SW-8331 or

USATHAMA REVERSE-PHASE HPLC METHOD FOR THE DETERMINATION OF TETRAZENE
IN WATER (Holding time is stated as “samples should be processed as Soon as possibla after
receipt, preferably within a day.”)

Anahie in soif 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 stated as "sampies should be processed as soon g8 possible after
receipt, prefergbly within s day.”)

Analyte in water

Nitrocelivose Assume EQL of 70.0 micmpramall,

Mathod

USATHAMA METHOD FOR THE DETERMINATION OF NITROCELLUOSE IN WATER

The noted assumptions, above, are based on the USATHAMA lower imit of the linesr
concantration range.

Holding timas for the non-"8330" analytes are the same as for the "8330" snalytes. Note that
USATHAMA recommends that aamples for telrazene analysas be “processed as soon as possible
after receipt, preferably within a day.” The subcontractor shoukd take this into consideration when
analyzing samples for tetrazene.

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

m Raporting/Deflverabies - There will be a combination of hardcopy and electronic

deliverables Section 11.B, Data delivery requirements, of the Statement of Work,
describes the electronic deliverables for hoth initial and later term.
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The hardcopy delivarebles are as follow and must be in the following order, amanged
chwonologically, by instrument

Sampies data

. mummumm(ummmy.mm“
labeled with:

- wwmm\ummm.mmnm ‘
S frnbe are o g paiics.

o Coples of HPLC chromaiograms as deacribed under “sampies date” for all

e Chrometograms of bianks labsled as described under samples data.

A mdmmmm matrix spikes (if
Mm-mmmm

mmmm Anmpnwnbo

sgike an L cind
. ouboniing $5 D6 Used s the mtrix i if mstrx lmm snd
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1. Initial calibration - external

A minimum of 3 concentrations of the target anatytes and surrogate(s), with one of the

standards at a concentration equal to the estimated guantitation limit is required. Other
concentrations shouid define the expecied range of concentrations in the samples. %
RSD must be <20 % over the working calibration range. Either a calibration curve or a

single response factor may be used.

2 Retention ime windows

The retention time windows for all analytes and surrogates for sach 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. Calculate the mean and standard deviation () of the retention times of each
analyte and surrogats.

c. Establish the retention time window as 2 3 g from the mean retention time.

Mean retention times of afl analytes and surrogates from three injections of the daily
standard must fali within the retention time wintdow established by the initial calibration or
2 new initial calibration and establishment of a new retention time window must be done
before running the samples.

lfmodluymmmmuﬁonm“mpnbb.meMnofmmnmnﬁmls
usad as the midpoint of the retentiLn time window for that day. The width of the window is
the 33 g found in the initial calibration.

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

3 Daily calibration and response factors

A daily calibration standard is prepared at a concentration midway between the
concentrations of the initial standards. This standard is run before the sampies to check
the condition of the HPLC. it is also run after each group of ten samples, and at the end
ot the run 1o ensure system stability 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 obtsined in the initial calibration. The response factor for
the dally calibrations must sgree within £15% of the response factor of the initial
cakibration (210% for nitroguanidine and tetrazene). Corrective action to the analytical
system or @ naw initial calibration must be performed if thesa criteria are not met.

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

established for the analytes 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 sampies are carried through the laboratory procedure and analyzed as
samples.

A lasboratory control sampie is run with sach batch of sampies and the resuits are
compansd with the known amount.  Advisory limits for recovery are 60-120 % for water
end soll sarmples. As information is gathered, these windows will be revised

8. Blank sample

A blank is preparsd by adding a known amount of the surmogate 1o either reagent water or
clean sand. The biank sample is run with each batch of sample snd the recovery of the
surrogate is foun, nmmnmammmwmmms:
ummmmmm

6. Surrogate

Accepiable sumogates are compounds similar (0 the target snalytes but not present in the
sampiss. Two surrogetes in use are 3 4-dinltrotoluens (required) and 2-methyi-4-
nitroaniine (MNA) (optionsi). The surTogate(s) is added to samples, bianks, and LCSs
and the complets lsboratory procedure s carried oul.  Surmrogate recovery is reported for
all ssmpiss, blenks, and LCSs. Windows will be developed for acceptable racovery as
daote is coliacted.

62




SECTION lil - SPECIFIC REQUIREMENTS FOR RADIOISOTOPE ANALYSES

1. Qvervisw - Because of the history of weapons design at Los Alamos National Laboratory, dating
back to the Manhattan Project in 1843, some sitas / fiski units involved in DOE's Environmental
Remnﬁoanmmemnwndmmmmmﬁuudemwmmebwn
used during ressarch and deveiopment activities for nuclear weapons.

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

determine if there are measurable concentrations of the targeted isotopes that will require
remediation.

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

|l. Target analytes - Table lil.B.1 contains the analyts target list for radiochemical analyses.

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

n. Reporting/delivarabies

Hacdcapy

. Sample preparation worksheets

. Software outputs for instruments on a sampile-by-sampie basis

. NIST traceabiliity for standards

. Calitbration information.

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

. Qualtity Control (QC) requirements

1. Good Laboratory Practices .
it is important that the iaboratory personnel follcw Good Laboratory Practices throughout
afl aperations invoived in the analyses of samples for radioisotopes and that they maintain
an intsmal QC program that is relevant to the analyses under consideration.
Laboratories should obsarve the guidance of the Good Automated Laboratory Prattices
(GALP), EPA Decamber 28, 1990 draft, document in their handling electronic files

representing sample raw data, sampile processed data, and instrument calibration and
configuration information
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Control Charts

For al analytes of interest, the analytical laboratory shall meintain intermal control charts
for iab control standard samples of both water and soll matrices. The analytical taboratory
shall inliinte thass control chadts prior 10 beginning LANL work and update them as dala
becomes available. The b wili be sxpecied to use professional judgement in use of
resulting statistical control informadion.

instrumant Performance Verificstion and Caibration

instrument performance verification and csiitration shall be parformed st the frequencies
indicated in table {11.E.3.1. The respective control charts shall be updated as data
becomes avalisble or daily, whichever is graater.

The dats resuling from performance verification measurements shall be charted using the
guidance of ANSI N42.2, Messurement Quallly Assurence for Radioassay Laboratories,
{saction A.5.2.2) and Menuel on Prasenistion of Data and Control Chent Analysis (ASTM
STP 18D, Part 3, section 33 (individuais), ASTM 1978). Th accaptance criteria for
stutistical control in table 111.E.2 shell be observed. In the circumstance that one or more
of thaee scceptance crileris ane not met then corrective action up 1© and inchxiing re-
calibration shall be done and documentsd. The correciive action process to be followed
by the iab should be documented in an SOP.

The indicated calibration frequencies sssume no change in instrument setiings (e.g. bias
voitage) or components (0.g. gas-proportions! courter window or iaser dye). if such
ssttings or components are changed the lsb wik conduct the necessary calibrations.

Acceptance Criteria

Falhure 1o mest the tracer or carmier recovery criteris for a LANL sample requires re-
snetysis of thet sampie at least once. A subeaquent fallure shall be indicated in the case
narrative. Fallure 10 mest tracer end carrier recovery criteris for the reagent biank or lab
control standerd requires re-analysis of all associates LANL samples undar acceptable
criieria. Fallure o mast the lad control standard or method blank criteris requires re-
snaiysis of sl aesociaied LANL sampiss under acceptable crileria. (f re-analysis for any
of the sbove reasons is preventsd by exhaustion of the supplied sampie this shall be
indicated in the case nerrative.

a Tracer recoveries
Tracer tecoverios for aipha smittars shall be greater than or agual to 30% but
oss than or equal 19 110%. Tracer racoveries for other than aipha emitters shall
be greater than or equal to 40% but less than or equst to 110%.

b. Corrier recoveries

ugmmmmw«mmmmmmanmaqwb
110%.
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Method bianks

Method blanks shall be prepared glong with sampies in the SDG/RN. These shall
include all prepacration steps and ali reagents for sach analysis and for the matrix
(i.e. soll, water) which (natches that of the associsted SDG/RN. Method blank
results shall not excend the EQL in table 111.B.1 LANL shall consider the aliquot
size of the associated sampiles in evaluating the acceptability of the reported
method biank result.

Lab Control Standard (LCS)

Standards traceable to NIST in 8 matrix comparabile to the associated samples
shall be run at a frequency of one per SOG/RN. Analyte recoveries must be
25% of the certified values. The LCS need not contain all anglytes reportable for
that analysis.

The activity of the LCS should ba in the range of five to fity 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 respactive EQL.

Matrix spikes (MS)

Those analysis where matrix spikes arg required include: strontium-90 when a
strontium-85 tracer is not used, triium by liquid scintillation, tota! uranium by KPA,
mass spectroscopy techniques, radium-226 by other than tracer techniques,
redium-228, thorium-234, snd lead-210. The matrix spike activity shall be added
prior to the beginning of sample digestion or other wet chemistry,

The activity of the matrix spike should be in the range of five to fity times the
respective EQL. Where the contractual EQL is 0.01 pCifg the activity of the
matrix spike should be in the range of fifty to two hundred times the respective
EQL. The MS need nat contain all analytas reportabie for that analysis.

Matrix spikes, where required, shall be run ot & rete of 1 per 20 samples or per
LANL SDG/RN, whichever is greater Matrix spike recoveries shouid be within
26% of the expected value. The iab wili be expected 1o nots in the case narative
any matrix spike recovery outside of this imit and to use professions! judgement
in deciding if re-analysis of associated LANL samples is necessary.

Duplicates

At least ona sample in sach SDG/RN shall be processad in duplicate and
reported. There are no required accaptance criteria for these duplicate results.
Whuaﬂnmbhsufﬁdemmpletoawnduplmbmlymmudomme
situation shali be noted in the case narrative.

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

matrix spike analysis and their is insufficient mass/volume available, the duplicate
anglysis shall take precedence.
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The total propagated unoertsinty (TPU) associated with reportad results:
shall bs one sigma, 583% confidence interval. TPU shall include
ressonable and sppropriste systematic uncertainties associated with
analysis in sddition 1o the uncartainty from counting ststistics. Labs sre
referred 10 Date Reduction and Error Analysis for the Phiysical Sciences
(P.R. Bavington; MoGraw-Hill, 1989; 56-84) for the propagation of counting
and systematic uncertainties. :

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

in the anatysis of trithum, we would consider the vial counted for purposes
of background sublracticn as separate from those countad as a result of

the required method blenk preparstions.

Each kb shell use NIST traceable siandurds for calibration, tracer, and
LCS purposes. Ditions: of NIST traceable standands shail be
documented in & coliroliad nolabook or bindar. When a NIST tracsable
standard is unavelabls for 8 given analysia, #he use of starciards that are
not NIBT tracesble shall be inckidad in the feport namative with historicsl
background information and/or the basis for the known vaiue. :

mmwm»mam«mm,
should be obsarved. However, whers the vendor hes provided
supplemeniary documantation of 8 longer udefisl e of the standard or
seferencs malerial this may be tesed. This suppiemental documentation
shafl be reteined with the certificte.

The following general equation for MDA (iminimum detactable sctivity) shal B

MMMMWM«WMM
MDA = (4,05 (BKG)™ + 2711222 * EFF *V* T,*Y]

Where BKG is the total background counts, Ts the sampie count duration,
EFF Is the fractionsl detector eficiency, V is the volume or unit waight, and:
Y is the fractional chemical recovery obtained for the tracer or carrier.

Other terme as may be requined, &.9. gemma abundance, can be used in
the denominator,

Those labs wishing 10 80 the ducision level principal of ANSI N42.2,
Messursment Quality Assurance for Racicesssly Laboratories, are
weloome 10 80 80. Howaver, we would eipett thss inciusion of information
in the dats packege regarding tha "nominel valies of 3 number of
paremelers {background count rite, count tims, estimated interferences,
chemioal recoveries, decay times, oto.)” used 1 arrive at the statsd
gecision level. The souros of the nominal values shall be addressed in an
applicabis SOP




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

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

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

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

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

Alpha spectroscopy

Q. The presence, evalustion, and explanation of sny unusus! peaks, greater
than 10% of the tracer peak, beyond thoss of the trecer and expected
anslyte peaks should be included in the report namative.

b.  The area counts of an snalyte or tracer region shoukd be determined by
integration of counts in defined RO uniess the number of counts in the
respective region excesd 25. In the situation whers the area counts of a
region exceed 25 peak fitting sigorithms may be used.

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

d. Each aipha spec LCS should contain sufficient sctivity, as required herein,
of each isotope to be quantified to yield as useful result. The exception to
this will be uranium-23$5 in isotopic uranium analyses.

e In the case of analysis for isotopic uranium only the uranium-234 and
uranium-238 will be subject to the LCS and MS recovery criteria.
However, the amount of uranium-235 in the LCS and MS spike as well as
the uranium-235 results for the LCS and MS shall stili be reported. i the
uranium spike solution consists of enriched uranium with elevated levels of
uranium-235 then the LCS and MS recovery criteria will also apply to
uranium-235.
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Liquid scintiltation for tritium

a

i

The analytical batch LCS sampie shall be positioned ahead of all the
sample vials in the count sequence. The final two vials of the count
soquence shall be sm instrument check standard and instrument
wmmm These tafing instrument control check vials may
be separstely/previously prepared visls. The talling instrument :
background vial result neads not be usad in any result caiculations.
Information on the known activity and reference time of the tailing
instrument check standand vial shoutd be included in the package.

if the quench value of any raporied sampie lies outside the instrument
quench curve range, this shall be noted in the case narrative.

The duration of the dariflemperature adaption procedure shali be
addressad in the lab's SOP or analytical documentation.

The same smount of sample and cocktall shell be used for all samples
within a beich. The amounts of each should be indicated on a vial
preparstion log shest. This sheet shouki siso indicats the brand name of
the cockiall or the composition ¥ not & name brand.

The LSC counting protocoi should be set up 1 report the count rate
outside the tritium counting region or demonstrate through spectra the lack
of significant counts bayond the tritium region. This information shall be

provided 0 LANL.

For titlum in soll analyses, result shall be reported in pCi per volume of
extracted water. Volume units of mi or L. ere both setisfactory, i.e. pCi/mL
or pC¥l. The percent moisture of the sampie shall also be determined for
any soll matrix for which tritium is aiso requested.

Soll samples for tritum enelysis snoukd be preferably frozen but shall at
foast be refrigerated prior to ansiysis.

Labe shouid attempt 10 use a soll sample size sufficient to, considering the
sample soil moisture, aliow extraction of the necessary volume of native
soll moisturs for counting. If the avaliable sample size/soll moisture
requires the addition of dead water this added aliquot shal! be accounted
for in the calcutation of the native soll moisture tritium activity.

Sample sliquots of aqueous samples shatl be distilled prior to analysis.

Gamma spectroscopy

The isotopes to be quantified and their respective energies, abundances,
and hafl-Hes will e supplied by LANL. Thess isotopes and the abcve
quantitation information may be updated on a periodic basis.
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For those software packagas aliowing an identification only library, LANL
will supply a list of isotopes and energies that shculd be used in the
analysis of LANL samples. These isotopes and energy information may be
updated by LANL on a periodic basis.

All isotopes raquested by LANL need not be included in the LCS
determination.

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

shall be used in the software analysis of all samples within a batch. The

lab may use differing channal-energy files as long as the determinations

are documented.

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

The geometry of a sampie shall reflect that of the associated calibration
standand. Dilution may be used in those cases where the sample size is
less than the smallest available calibrated geometry. Otherwise a
calibrated geometry sufficiently small to accommodate the available
sampie shouks 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 gamme analysis should indicate the software criteria
used to analyze the reported spectra. The lab SOP should aiso provide
listings of relevant software macros used in the acquisition/analysis of
spectra.

For those software packages that allow the user to choose the manner in
which the gamma MDA is calculated, the choice should be that of Currie
(Lloyd A. Currie, Analytica! Chemistry, 40(3), March 1088, 586-93).

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

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

The efficiency calibration source shall have emissions at the following
approximate anergies preduced by the indicated isotope: 59.5 keV
(americium-241), 88 keV {cadmium-108), 122 keV (cobalt-57), 166 keV
(cerium-139), 279 keV (mercury-203), 392 keV (tin-113), 662 keV (cesium-
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137/banium-137m), 898 keV (yttrium-88), 1173 keV (cobalt-60), 1332 keV
{cobait-80), and 1838 keV (yltrium-88). These caiibration sources shall not
be used for efficiency, energy, or psak shape cafibrations beyond one
year since certification of ths source. In addition, no isotope in this source
will be used beyond five half-lifes since the certification date. Sources
beyond this one ysar period may be usad as & LCS source.

k. it shafl be accepisbie to chart the performance parameters of only
americium-241, cesium-137, and cobat-60 in meeting the requirements of
section 1i1.E.2. The perameters that should be monitored include recovery,

peak energy, and posk resolution.

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

counting gsometry.

m. i the iab's detector is incapable of detecting the emissions of requested
Isotopes with enargies below that of americium-241 these need not be
reported. For thoss lad's that are capable of detecting emissions of these
isotopes the lack of complete calibration of detection efficiency at these

energies is acknowledged.

n.  Where the sstting is allowed by the lab’s software, all counts should have
#n abundsnoe kmit set st 75%.

0. Vendor supplied training in the spacific software being used for gamma
spectrel snalysis by the respective analysi(s) is strongly encouraged.

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

Gross alphabets

8. A pianchet residue coverage density imitation of 5 mg/cm? for aipha/beta
determinations and 10 mg/cm’ for beta only determinations should be
obsarved when using a 2-inch planchet. However a planchet residue
coverage density of up 1 10 mg/cm’ for aipha/beta determinations may be
used if en sdditiona! LCS sampie with a planchet residue coverage density
of 7.5 to 10 mg/em’ is run with each SDG/RN.

[} Prepared pianchets shoulkd not be flamed if they are maintained in a
desiccated snvironmant prior to counting. f flaming is necessary then this
should be included in the case narrative.

c. The acidity of aqueous sampies should be checked before analysis ad pH
< 2 confirmed. Sampies whose pH does not meet this criteria should be
acidified and analysis held for 18 hours. LANL SMO should be notified
which samples requirsd acidification by ths lab in this manner and the
report narrative should also indicate this fact.
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10.

it is permissible for the laboratory to use other than the certified value in
assessing the recovery of their LCS and MS recoveries due to the gross
nature of this analysis. The approach taken by the tab 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
vaiue.

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

C.

Individual measurements shall have a minimum lifa-time of 200 ysec. and
an R? of greater than 0.97. If sample dilution does not aliow this criterion to
be met the lab should note the problem in the case narrative. This criterion
is not applicable if the concentration is below the EQL indicated in tatile
.B.1.

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

Total digestion or fusion is not required for KPA aralysis of soil samples,

Elemental uranium by ICP-MS

The lab's procedure should be based on EPA method 6020 with uranium
spacific quantitation guiiance from EPA EMSL-CIN method 200.8,
“Determination of Trace Elements in Waters and Wastes by ICP-MS". Any
deviations from EPA method 6020 in the lab’s procedure shall be
submitted for approval as provided for in section 1i1.B.

Strontium-90

Where the strontium-90 activity of a sample is expected to exceed 5 pCig
the sampla shoukl be re-counted a few days hence 80 as to observe an
expected increase due to additional ytirium-80 ingrowth. It is only
necessary to document this count and the resulls in the supplied data
package. A complete calculation of an additional final resutt is not
necessary.

Gross gamma

it ghall be permmissible 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 tha 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 certifisd known
value.

ICP-MS/ICP-MS-FIA (Non-routine analytical service frequently requested)
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Total propagated uncertainty values should not be reported for results
detarmined by IPC-MS or ICP-MS-FIA techniques.

Minimum detectuibla activites/concentrations for ICP-MSACP-MS-FIA
techniques shail be determined basad on standard practices.
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Table H1.B.1 Target analyte EQL' by matrix; pCi/g or pCi/L unless indicated

Analyte Soil Water Technique®

Gross alpha/beta 10.0 3.0 gas-proportional

Gross alpha/beta 100 NA liquid scintillation

Strontium-90° 20 50 gas-proportional

Americium-241 0.1 0.1 alpha spectroscopy

Plutonium-238, -239 0.1 0.] alpha spectroscopy

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

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

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

Uranium-234, -235, -238 0.1 0.l JICP-MS-FIA (commonly-
requested non-routine
analysis)

Tritium 300 pCi/L 300 liquid scintillation

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

(Table IILF.4) Cs-137:1 | Cs-137:20

Gross gamma 20 100 Nal(T1) or HPGE
detection

Total uranium 0.5 ng/g 1ug/l | KPA* (commonly-

: requested non-routine
analysis)

Total uranium 0.5 ug/g } g/l JCP-MS (commonly-
requested non-routine
analysis)

Radium-226 1.0 1.0 assorted

Radium-228 0.5 0.5 assorted

Thorium-234 1.0 20 assorted

NITICR, TR S S




Tuble LB.] Target anslyte BQL' by matrix; pCilg or pCVL unless indicated

r Analyte Soil Water Technique?
d-210 20 50 | assoned
Estimated Quantitation Limit (Bm.)

. mmmwwmwmmmmmu-
3 10300-M, "Heelth and Enviromuenti] Chemistry: Analyticat Techniques, Data
- Managomont, and Quality Assurance®.
;.; 1t may Be presumed that stroatinm-89 is not presont.
- Kinetic Phosphorescence Anslysis, also referred to as puleed-laser phosphorimetry
" (ASTM D 5174-91)-or kinétic laser phosphorescence




Table IILE.2. $:atisticz! Control Acceptance Criteria

Rule No.

Rule

P

1 point above 3 sigma

2 of 3 points above 2 sigma

4 of S points above 1 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 ceater line

VWil b&]lwiN

15 points inside 21 sigma

Pt
o

8 points outside +1 sigma

from ASTM C1210-91, table 1
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