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I. BACKGBQUND 

I.A. OVerview pf the problem • The University of Calrfomia has operated Los Alamos National 
Laboratory since 1943. The primary mission of LANL has been nuclear weapons research and 
development and basic research in the areas of physics, chemistry, and engineering that supports 
the weapons development In addition, research on peacetime use of nuclear energy has 
included space applications, power reactor programs, radiobiology, and medicine. Other LANL 
programs include elementary particle physics, applied photochemistry, astrophysics, earth 
sciences, energy resources, nuclear fuel safeguards, lasers, computer sciences, solar energy, 
geothermal energy, biomedical and environmental rasearc.h, and nuclear waste management 
research. Past and present work performed at LANL has created a need for analyses of samples, 
both for the purpose of Waste Management activities related to treatment, storage, and disposal 
of wastes generated as a result of ongoing operations (radioactive, hazardous, and mixed waste), 
and for the purpose of Environmental Restoration, which includes remedial actions involving past 
and potential releases from inactive waste sites, and decontamination and decommissioning of 
surplus facilities. Sample analyses are needed primarily in the areas of organics, inorganics, 
radiochemistry, and high explosives. 

LANL must comply with the Atomic Energy Act and all Federal and State environmental 
requirements addressing the handling, transport, release, and disposal of hazardous materials, as 
well as protection of ecological, archaeological, historic, atmospheric, and aquatic resources. The 
primary federal legislation impacting the analyses of environmental samples for LANL is the 

''" Resource Conservation and Recovery Act (RCRA) as amended ~ the ~iazardous and Solid 
Waste Amendments (HSWA) of 1984. The Comprehensive Environmental Response, 
Compensation and Liability Act (CERCLA) and Superfund Amendments and ReaUthorization Act -··----
(SARA-related actions for potential release sites are being addressed under DOE's Environmental 
Restoration Program in conjunction with RCRA corrective actions. Other environmental 
requirements, such as the Clean Air Act, Clean Water Act, Safe Drinking Water Act, and State 
requirements may influence analytical needs. such as method detect!op_and quantltation limits, 
analytes of interest, and media of interest 

-~ --

1.8. Pur;pose of aubcontrGD - Presently, LANL internal laboratories provide chemical analytical 
services for the Laboratooy, including organic, inorganic, and radiochemical analyses for trace 
level contaminants in various matrices, such as water, waste water. soils, sludges, filters, and oils. 
These matrices may contain both radioactive and hazardous materials. 

-----·-·· -
LANL also uses subcontractor support for analyses of samples (through the subcontracts 
awarded under RFP number 9-XS1.Q4257) because of the workload related to RCRA and other 
actrvities 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 radioacttve components. Radioactivity will not exceed _um 
oaoocudes (nCi) per gram. 

r--·---·-----·-
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Procedures for both LANL and the sutx::ontractors follow. as well as ger.tual and specific 
subcontract requirements as re-vised through Revision 2. 

11. GENEBAL REQUIREMENTS 

II.A. Slmote acbeduJing and rece!Dt procedures- The responsibility for scheduling of samples rests 
with LANl's Sample Coordinator. The Sample Coordinator will make evttry effort to notify the 
subcOntractor of sample delivery at least 4 weeks prior to the dispatch of samples from LANL tc• 
enable the subcontractor ID effectively schedule sample analyses. V\lhen the subcontractor has 
been notified at least 4 week& in advance of sample delivery (assumed to be one business day­
including Saturdays ·after the day of dispatch). it is obligatory to accept th,.. samples and analyze 
them according to specffied requirements {i.e .• perform the required analyses within holding times 
and deliVer the data by the due date). In the case that the subcontrac:tor is notified of sample 
delivery less than 4 weeks prior to dispatch of samples, the subcontractor has lhe right of refusal. In extenuating cja;umstanca. when the subcontractor has had at least 4( weeki notice of sample 
delivery and wiD be unable to meet the data turnaround time, the Sample Cooofdlna1or will 
consider negotiating (with 1tte approval of ltle Contract Administrator) an extended data delivery 
date with commensurate sample analyses price reductions, providing this negotiation occut s prior to sample delivery. 

If sample delivery dates change by more than 5 days due to field problems or r:lient samp!e 
scheduling chanpes, unless tt.e laboratory is notified of these Changes at least 4 weeks prior to 
shipment of the samples, the subcOntractor's right of refusal is in effect. 

Scheduling of &Jmple delivery may be by telephone andlor FAX during the Initial phese of the 
subcontraCt. However, It will be done electronic81ty by the Sample Coordinator as soon as 
possible. In addition, efectronlc tranlmisslon of the analysis request will be coordinated with 
sa~ delivery. identifying, at a minimum, the Sample Delivery Group (SOG) or Request Number 
{RN} ( "SDG" Bnd "RN" will be UHd inbtrchangeably to mean the same thing • baled on the 
specffic LANL program's Ullge), sample numbers, analyset~ to petform, and required turnaround 
time. The subcontractor must notify the Sample Coordinator, either by phone or FAX (may be 
electrontcaUy. in the future), If the samplea are not received on the day scheduled. In addition, 
when samples are received, the subcontrador must notify tlte Sample Coordinator of any 
problems assoc:iated with those samples (e.g., broken cont2riners. inadequate volume - not 
problems with the analyses) by the next busineu day. 

\Nhatever information can be provided about the radioactivity of the sampktS being scheduled will 
be communica1ed to the subcontractor by the Sample Coordinator. The resub of LANL's 
radioactivity scrNning may preclude delivery of scheduled samples if higher mdioactivity is 
identified then allowed by the laboratory's Nuclear Regulatory Commision (NRC)Iagreement state 
license. Ally screening data provided with the samples is not guaranteed to be accurate enough 
to preclude lhe need for the laboratory to perform whatever radioactivity screening It considers 
necessary to protect health and safety and NRC licenses. 

LANL plans to supply all sample bottles and coolers for this subcontract. How.:tYer, in an 
emergency. the subcontractor may be asked to supply bottles and/or coolers, which will be billed 
as a separate line item according to the subcontrador laboratory's standard price list for this 
service. which will bl! submitted with your best and final offer. Specifications for the 
bottleS/coolers will be provided by the Sample Coordinator if the need arises. 
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Sample delivery will be by SDG or RN. An SDG or RN is defined as a group of samples that must 
be reported together (may include OC samples), and may arrive at the subcontractor :aboratory 
over a period of up to 14 days, to allow for long-term field sampling when necessary. Note that 
the SDG or RN generally arrive all in the same day. The subcontractor must meet holding times, 

-regardless of the fact that an SDGIRN may be delivered to the laboratory over up to a 14 day 
peJiod. The data due date for the entire SDGIRN will be based on the last day of delivery of 
samples for that SDGIRN. The Sample Coordinator will designate the sample numbers that fall 
within an SDG or RN, based on the sample matrices that are to be analyzed. 

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

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

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

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

3 



samples in house. The SlibcontractC>r rnust woOl. with the Sample Co-.lrdinator if it appoars the license limit may t1e exceeded; however, once the capacity is committed to lANl, the subcont~ctor must not take othN clients' samples if those samples will cause the labc,ratc y's license limit to ble exceeded onet~ LANL samples arrive 
II.B. .Odl'ttCJblet regulrementl ~Della turnaround times may be tn...n15-60 days for organics, inorganics. and t!xplosives and frorr: 30 days to a subcontractor~proposed turnaround time tor radiochemistry. at the specific pnces tor various turnaround times established at subcontract award. The schedule tor delivery ot data will be provided by the Sample Coordinator at the t1me of scheduling. 

Initially. the deliverables will consist of Microsoft Excel spreadsheets or Tab delimited ASCII files on 3~ inch diske·ttes, a Case Narrative in Microsoft 'MJRD or Wordperfect (as described in Section V) as well as hardcopy for elements not tmnsmittable in Microsoft Excel (e.g. chromatograms, spectra). In addition The required hardcopy items are identified in each of the six routine analyses Sections Ills and must be deliverfld by the data due date (with the diskette, if it is provided). LANL will provide the software needecl for generating the LANL~specific Microfoft Excel spreadsheetsfT AB delimited ASCII ~les. 

A hardcopy of the Case Narrative described ir; Se :tion V, "Report1ng Requirements," is r~uired with delivery of data f:;j each SDGIRN 

A copy of all laboratory Chnin-of-Custody docurnt-ntation must also be delivered simultaneously. Note that the original Chain-of-Custody documentation will be traNsmitted with the samples returned to LANL unlosa samples are completely Ll Jed up or, with LANL approval, the lnboratory disposes of the sal'llples, in lllhiCh case the original is Sflnt with the diSkette/hardcopy, as described in li.E. 

All reportS and documentation must be legible, con1plete, paginated, and il'l order according to requirements identified in thE' template accompany,ng :h6 samples, and paginated. 
Soli resultS must be reported on a dry weight bas1s (includmg% moisture) except for tritium and other instances When Ills inl!ppropriate to dry the s.oit sample pnor to analysis (in which case the %moisture should be rep~Jrted. as for tritiUm) .untn1 H cmatn a czotentl•l huarcl to dl)" the umpll to ctlgallte tttLpercent rnotstllr:l· In these cases, it -nust be made clear in the case narratiVe (essentially an SOG narrative) why the sample was not dried and% moisture not reported. 

Examples of the drnft Microsoft Excel spreadsheets to b\. used are located in Appendix 2. 
The hardcopy and t:'le SOG file (see St!Ciion IX. C) must be sent together (with the diskette, if requested) to: 

John Miglio, Sample Coordinator 
Los Alamos National laboratory 
PO Box 1663 
MS E-509 
los Alamos, New Mex1co 87545 

or. 1f sent by overnight carrier suc-.h as Feaerdl Express. 
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John Miglio, Sample Coordinator 
Los Alamos National Laboratory 
TA-35, Building 128. MS E-509 
Drop 01U 
Los Alamos, New Mexico 87545 

The required electronic deliverable is an IBM or IBM-<:ampatible, 3.5 inch diskette. 

The hardcopy case narrative and items spelled out in the specific routine analyses categories 
must always be submitted. Hardcopy of the diskette deliverable will be requested when needed, 
and is separately billable. CLP-Iike forms may be requested by form number also. If this occurs. 
they will be billable separately. 

II. C. Bow Data Delivery • Raw data is considered part of the SDGIRN File as described in Section IX, 
and is transmitted as part of the SDGIRN File by the data due date. 

II.D. Sample hoJdtng t!mn -All samples must be prepared and analyzed in accordance with relevant 
holding times from the sampling date as speUecl out in SW-846. The analysis request 
documentation will clearly relate the sampling date/time so that the subcontractor is aware of the 

-time constraints·on sample preparation or analyses. LANL plans to have samples delivered to the 

laboratory with at least 72 hours remaining for sample extraction or analysis. However, it may 
occur that the samples arrive in the laboratory with less than 72 hours remaining within the SW-
846-stipulated holding time and It may be critical to the user of the data that the holding time be 
mel In these circumstances, the subcontractor would be paid the % sample analysis price 
increase established for sample extraction or analysis on samples arriving with less than 72 hours 
remaining toward the SW-846 holding time. The subcontractor will not be held responsible for 
missing holding times when LANL has sent the sample(s) too late to meet SW-846 holding times 
(e.g., 24 hours or less until holding time expiration). 

II.E. Return orunused sampleS andridlOICUYt-cflgntatjl~an-d-utraell - All unused samples, 
unless LANL has approved disposal by the laboratory, and all empty c:oolers must be returned to 
LANL (Sample Coordinator) in the original sample containers. Samplet must be returned to LANL 
within 60 days of LANL's acceptance of data. The subcontractors will be provided Mth instructions 

-·--for using a ·LANL billing number-( also for data package de/ivety);~nused-samples must be 

returned under chain-of-custody, using the original Chain-of-Custody documentation for this 
purpose and must be properly packaged to prevent breakage. This chain-of-custody 
documentation for retum of samples will be included, by LANL, as part of the SDGIRN File 
described in Section IX. 

In addition to the unused samples, LANL will accept for return samples that were analyzed "as as" 
(such as samptes used for gamma spectroscopy) if returned in the original container. Radioactive--· -
digestates and extracts can also be returned if the radioactivity is greater than the measured 
background by the technique used by the laboratory. However. tANL will not take-back 
haZardous waste t;xtracts and digestates unless they are radioactive, with the radioactivity greater 

-ulan-measured baCkground. The subcontractor laboratorY will be responsible for ensumg-that 
only those radioactive extracts and digestates tl'lat result from LANL samples are shipped back to 
LANL. They must be shipped back under chain of custody and clearly labeled with sample 
numbers and analysis types, since LANL will need clear definition of the constituents/radioactivity 
of those extracts and digestates. If the subcontractor chooses to return these extracts and/or 
digestates (note that it is Il2l a requirement). the Sample Coordinator should be contacted for 
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direction on how the extracts and d1gestates are to be screened for radioactivity- whether by the SOG/RN with the extracts or d1gestates composited. or by the individual extracts and digestates. 
li.F. Locttion of pttft•nnance of woli. The subcontractor must perform all worn associated with this subcontract at the subcontractor's facility that was audited and/or accepted by lANL. As the subcontractor develops other facilities to provide these SE!rvices, a request can be made of l ~l for approval of those facilities. 

II.G. filrdwJ,re/lottwiiJ - Each of the analytical methods cited in the "specific detennination categories· sections identifies the needed equipment (hardware, and in sor. .. e cues software) The subCOntractor must maintain all of the needed equipment rn good wonong order for the period of performance of the subcontract. In addition, the subcontractor must have sufr'ICient bac:kup equipment to meet sample analyses commitments in case of equipment failure. 
Miei"'Soft Windows Opeming System Is required as well as Microaoft Excel 
As mentioned in II.B., LANL will provide the file templates ~dt'CI for the Microsoft Excer spreadsheets. 

ti.H. PedormanctfuluJltMSampJtnnutll -=~ 

The subcOntractor must be aware that LANL will be obtaintng information on Penormance Evaluaticm Sample results from DOE's lnt.tgrated Performance E\laluation Prognam (IPFP}. The subcontract.or must provide permission, If requested, to allOw provision of this infnrrTlEjo~ to LANL by laboratory name. All subcontractor& must be registered with the Mixed Analyte Performance Evaluation Program (MAPEP) (unless they do not have an NRC facilitiellicensP). Note that MAPEP results will be provided to LANL through IPEP. 

fJ.I. f!lYOOiriUJtdUctiOD~ for OPO:Idbtrt(l!CI to "-"~!'If"~_-_______ _ __ 
1. ~n the qualilj orttte data is so poor because the subcontractor did nol meet requirements becauae ot de~nt performance. and t:he user cannot u.u the data, there will be og pnyment for the sample anaJyses. -

2. -lfthe user cannot use the data tor the intended purpose becaust the subcontract.::>r did not meet requirements, but the data can be used for a lesser purpose b~f the user (e.g., focus future nee('ed analyses and/or sampling points, provide screen•ng level data), 50% of the agr•!ed-ur>an price will be pailt 

3. For late delivery of data, payment will be reduced by 2% __ per day yp_\0.75%, un~;s a modified data~l;l_e-dfJ~s-n~escnbed-in seclion II.A ---~- · - ---- - --- ---
Note: LANL will consider that the prices proposed bythe-suocoiifractor are-fc r data delivered by the due date and according to subcontract_requirernents. ---------~-------~~=~--- --------~----~~ -- ·-·-----II.J. Invoicing instnu:ttoDJ -Invoices will be submitted monthly. Each month's invoice will include all SDGIR Ns!RNs analyzed during the period in question and for which data packages have ~n sent to LANl. Information that rnust be included or; the subcontractor's invoices is: 

Invoice number 
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Invoice date 
Subcontractor name 
sample Delivery Group Number(s) and/or Request Numbers being invoiced List of sample numbers with assooated determination categories. along with the price of each determination 
Total amount invoiced 

Sample analyses prices for various combinations of turnaround times and monthly delivery of samples (capacity) up 10 the maximum for which you would like to be considered for delivery, will be established at subcontrad award. This maximum, which should be based on your personnel, eqt.,ipment, and facility limitations (by turnaround time) will be the basis for billing LANL. (This assumes that the higher the volume of analyses the tower the sample analysis price). 

No·te: Jf..j.ANL did not commH to eend samples during any month and IlQ&ampl" were sent, or no analyses were completed, from pravloU!Jfy submitted aamplea, and data pac:k.ages sent, there will be ng payment for that month. 

Ill. SPECIFIC REQUIREMENTS FOR ROUTINE ANALYSES 

Th~l analyses categortes of organics (including volatiles, semivolatiles, and pesticides/Aroclors), inorganic&, radio-che-mistry, and high exploSivd are considered to be routine analyses for purposes of this subcontract, and are referred to throughout as "routine analyses categories." There will be methods options cited for each. such as SW-846, CLP. USATHAMA. and LANL. An,y other methods/method mod/flcstlon11 the subcontnlctor wlshN to use must be apJ'H'Oved by I..ANL The t8quest for app~.,l must be sent co the S.mple Coordinator, who will provide It to the approprlm person(a) for evaluation and appro.,./. Note that only methodslmodlficstions that are com~tlble with the EDD will be conaldenwl. The citations will be for the commonly used methods, some of which are considered to be standards. When the laboratory chooses to use cited SW-846 methods, the current (or most recent draft) versiOn will be considered the appropriate one and will be cited. These SW-846 methods are available through the Methods Information Communication Exchange (MICE)at (7'03)821-4189. Note, It is not a requirement to use the promulgated versiOn of SW-846 exC:ept in spec:lfic categories as outlined in 40 CFR Parts 260-270. The laboratory will be notified in the unlikely situation that samples are related to one of those categories. 

-----tn-crdctltR5fl.alistmg--of the required hardcOpy data is provided. The target analyte lists will be included in each of the Section Ills, and is required· regardless of what method is used by the lal:>aratory unless a limited list of analytes is ordered (as described in Section II .A. Each of the Section Ills will clarify the QC requirements, regardless of the method used. 

"Estimated Ouantitation Limits (EQLsr are provided for the organics, high explosrves, and radiochemistry parameters. EOL's are defined in various SW-846 methods as "the lowest concentation that can be reliably achieved within specified limits of precision and accuracy during routine laboratory operating conditions. The EQL is generally 5 to 10 times the Method Detection Limit (MDL). However, it may be nominally chosen within these guidelines to simplify data reporting. For many analytes tnE!.EOL is selected from the lowest non-zero standard in the calibration curve. Sample EOLs are highly matrix-dependent. The EOls listed in SW-846 methods are provided for guidance and may not always be achievable." The definition indicates that EQLs listed for soiVsediment are based on wet weight and that normally data are reported on a dry weight basis, thus causing f:OLs higher tt:an those cited for dry weight. 
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FN inorganics. ·Estimated Detecbon LJm~rs (EDL:;r are pro,tlded instead o; EQLs, to refiec, the Contr.:~ct Reqwed Detect1on Limits iCRDLs) of tJ e Contrac1 Laboratory Program methods 
E.;.ch of the 6 categories has a separate Sect:Jon i :1. so tt:1.1t f!ach subcontra·::tor v.ill have to rleal onl"~ with the relevant sections. N"te that the org;tm~ cates:ory is divided into separate Section Ill:; for volatiles, semivolatiles. and pes~~des/Arcclors. 

IV. ~·EC!fiC REQUlflfMftfis...f.QR.NQN-RC~~tE.At:iALni~ • Non-rou· 'le analyses which have been included in your contract at your reqUE!St or may be included as a result of revisiOns/change orde;rs to your contract (a reviSed list of LANL needs for wt11ch proposals are wanted is included as a revised Appendix 3), are analytical services other thar. the six routine analyses categuies. Routine, standard, or \¥Kiely used methods are available for some of them. Others are very specialized and may be of an emerging nature. A per-sample pnce for analyses tor each of the pararn3ters identified that you are interested in (and for which you have the capability). as well as a turnaround time for data delivery, should be proposed. and the metl.od ~ed (if "standard") or general technology (if not "standitrd") Submission of the Sul::contrador price kst for all available services is appropriate. if desired. The purpose of tl,is activity is to provide LANL with a mady list of subcontractor analytical services to meet a diversity of LANL needs needs in circum~:ances when the 6 specified routine ana:,ses categories ure int.ufficient. Note: propoAJa on the non-routine analysn will not affect the •election of the laboratories for aubcontr.ct awards, but are for use after •ubcontracts .,. In place. These analyses will be ordered/scheduled in the same manner as described in Section I I.A. 
v. BEPORDNG REOUIREMENJJ - For the 6 routine •nal}'ses categones, reporting must be made as described in Sdction II.B .• "Data delivery requirements'' and. more specificall;, as defir ed within each of the routine analyses categories' Section 111. deliverable&. All results must bt. reported on a dry weight basts other than the exceptions. noted in II.B. 

Reporting for coo-routine analyses (discussed in Section IVLwill include analytical results with all supporting qualrt)• contrOl documentation in an eleCtrOnic tOfiT..at that resembles the routine analyses deliverables most like the non-routine. if possit.le. F 01 analyses that may not in any way resemble the 6 routine categories (such as geo-technical or biological testing parameters), an electronic format c:an be agreed upon with the Sample Coordina•or, tho!.JSh ~_not required. The minunitm requirements for d(;.liverables lor all non~na sei'Vices (with the exception of measurements for wh~-~~me or any_~re110t e~pplicable)are -~--

target analyteslmeasurement parameters and assoc1at~ quantrtataon or measuremert ltrnits 
citatiOn of sample preparation and analytical method used (when a "standard" method used or a description of tht! technol:>g)' used whPn a strndard method cannot be cited. calibration data 

- ·------
raw analytical data (instrument outputs) 
manual calculation used for generating results (unless specift.!d in cited method} analytical data for use 

c:___ _ ____...all quality GOAlrokfocumentatio.,-

A narratiVe called the "case nanative" (WOHD or WORDPERFECT tile on the diskette deliverable) w•ll be reqwred tor e11ery SDGIRN for both tne routine and non-roUine analyses. In 
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addition. a hardcopy of the case narrative is requireo with the other specified hardcopy deliverables. 

RE~uired components of the case narrative follow: 

Laboratory name and subcontract number 
SDGIRN number 
Sample numbers included in the SDGIRN 
Documentation of quality control, sample, shipment and/or analytical problems in processing the samples, anomalies noted in the data, decision trees/corrective actions taken to solve problems, and any other information that might be of use to the data review personnel or users of the data in making decisions. 

In addition, the case narrative must contain the following statement "I certify that this data package is in compliance with the terms and conditions of the contract, ~th techniCally and for completeness, except as detailed in this case narrative.~ This statement must be immediately followed by the name of the LabOratory Manager or designee. title, and date of signature. The hardcopy of this case narrative must be signed in original and dated by the Laboratory Manager or designee over or next to the typed name, title, and date. This statemen~rly makes the laboratory accountable fo' data package verification prior to delivery to l:ANL. 
. VI. - ---BIEQJJIRED-QUA!..JTtCONIROt1'BOCEDURESAND vRIIERIA-·-Each of the routine analyses categories Section Ill documents contains a Section IV specific to the category and determinations within the category (e.g., organics- pesticides) which defines quality control (QC) procedures to follow and criteria to be fl"'et regardless of the method option used (e.g., CLP or SW-846). 

In some cases, both SW-846 and CLP methods are cited as options. There are some differences in these documents (e.g., OC procedures and criteria). generally the CLP methods having more QC requirements. In a few cases, SW-846 criteria are rnore stringent The Section Ill for.each routine analytical category 1Upulatea the LANL QC rec1ulrementa and crtteri•. There are a few instances where procedures are different1e;g.;-sw--eoa, requires a 5 point calibration, whereas CLP pesticides/Aroclors methods require a minimum of a 3 point calibration). The spreadsheet deliverable will accommodate use of either SW-846 or CLP methods. 

In instances where the data acceptance criteria are not met. the subcontractor is required to repeat the sample preparation and/or analysis. If the criteria are still not met beciJuse ttJe problem js caused by matrix effec1$ the subcontractor should bill for both sets of analyses. If the problem is corrected by the reanalysis, the subcontractor should bill only for the analysis that meets the acceptance criteria and should not send the data for the non-acceptable analysis. If holding times have expired prior to the repeat of the sample preparation or analysis, the laboratory should contact the Sample Coordina~r for a de<:ision as to whether to perform the repeat. 
VII. QUALITY ASSUBANCE lQA) PROGRAM - The subcontractor must maintain a QA Program that ensures the quality of the data generated by the subcontractor meets the specifications of the client. The~~re many elements-ofa_QA progf"ilm.that-need to-M-considered such-as intemaiQC samples to check on instrument and operator performance. use of control charts to identify warning signals before they become problems (e.g., for instrument performance, surrogate recoveries, laboratory blank contamination, standards degradation, etc.). operator training­including "refresher training," internal certification of operators, tntemal auditing of laboratory 
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operahOn!; (e g. adherence to St2rwan: Operatln~ Procecil•rr·)S and update of tr:em wh1~n appropnatc). aud1ts by an outs1de parry. use o! Nl~;i a:rtl [:>;,reference materials to p:uv1de traceability to national standard~•. 1nsert.1on ct b';M QC sarn:>l:!s Jnr.1 other Indicators to ensure \hoi! the IC~t>oratory identifies and con·ects r:malftl.::.al problems as ~von as possible. and verif1ca:Jon procE'<lures to ensure that all co1rectrve ac:tK'n bops are dosed. Good labOratorv pract.ces rnust be adherea to at all timet.. 

n1e suxontractor must have a ()uality Management Plan ;CMPj, formen:r referred to a Quality 
~~ssurance Program Plan (QAPP). th3t meets the DOE mqUireme:nts of DOE Order 5100 6l, where appropriate, and •t:PA Requirement!. for Quality Management Plans- EPA QAIR-2 lntenm 
Final. August 1994 {or final when available) which supers.e<les QAM$-005180 The ANSI/ASOC 
E-4-1994 "American National Standard Specificatx>ns and Guidelines for Quality SystE,ms for Envrronmental Oc:tta Collection and Environmental 'Technology Programs" pr.:>V'Ides mm1mum :>peciflca1Jons anc gwdellnt~S t11at apply to common or routine quality management function~ an~ 
acrtvities necessary to suppor1 environmental programs and specification anc gutdelinel:i that apply to project-sp&~ific activities 1nvolvmg the generation. collection, analysis. eva.uatt"'n. and 
reporting ot env1ronrnental data. Appl~::abie standards aod gu1des that can t e used to c.efine crtteria related speofio:tlly to analytir..allaboratones mclude ASTM E994, Critena tor AS-1' 1ssing Laboratory Compett~nce. ISO GUide 2!i, Genere/ Requirements for the Competence ot Calibraticn 
and Tostmg L6boratones, aod ANSI.'A:>OC 02-1991. Quality Management und Quality System 
Elements-for Lilbiiatorles- Guidalinos The QMP must t>e ava1lable tor rev1ew upon s '.t> VISits or 
upon reqJJest and delivered to tile Sample Coordnlato• 

LANL's o;.. oversight program for the subcontracts ma·y rnclude blrnd OC samrles. penor1ic on­site vis1ts. and data package audits us well as track1ng and trendmg of all perfc>rmance information The subcontractor will be provided with reports on performance and on-site v1sit findmgs and corrective action rtem:s A corrective action program lo\oi!l be in place requiring subcontractor response to observed and repor1ed problems 
VIII. QA.TA MANAGEME!fi...B.fQWfif.MtMIS- With the ever-rn...:reas1ng relianc.e of analytical laboratories on automatio'l 1n all phases of laboratory operations. it has become mere and more 

critical to recogniZe the rmportanCQ of good automated tabOrator '/ practicos in order to ensure that 
the benefits of these systems are not destroyed by errors r~"~trod 1ced as e result of use of these systems In orner to protect the integrity of computer-fesldent data. thert is a series of minimum 
pract1ces and proct.>dures that the lab<>ratoty must toll~ 1n order to assure the data are of suffic1ent rntegrity to t>e used 1n making decrs1ons mvolvmg hvma"' health and environmental protection. 

Because of concem about computer data integnty. the Environmental Pre tection Agency has pul:llished and w1dely distributed a document entitleo ·cood AutOmat~ L;1boratory Practrces~ wtJICh will. he1'1 -:efortn. be referred to c s GALP. (Note Thrs document rs >tili in l'jrat: fom!.) D~sprte the d~aft status, thts document is consldured to be an appropriatE guidance documenl TI1ere are 14 areas notea 1n the GALF for which the min1mum pract1ces a ,d proced,Jres must be adhered to by the subContractors 'Those areas are as rollow 

Personnel 
Laboratory Mana9 :!ment 
Respons1bio Pe.sc.n for the cllJ!omateo Ciata colie:::-tl('n sys:e~·, A Quality .A.nsuranc:e Unrl 
Fac:lit1eS 

--\·-- ---------
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Equipment 
Security 
Standard Operating Procedures 
Software 
Data Entry 
Raw Data 
Records and Archives 
Reporting 
COmprehensive Ongoing Testing 

While the GALP provkles options for Implementing minimum good automated laboratory prac:tjces, each laboratOry is free to choose the approach most approprililte and effective for the organization. The subc:ontraclors wift be expected to be able to demOnltntte their data management practices that respond to the objectives (called .explanations.,. defined within each of the 14 cited areas. 

There are 6 principles that prOVide the foundation for good automated laboratory practices in order to provide control of the laboratories' automated system~. These princ:iples follow: 

The system must provide a method of 88IUring the integrity of au errteted data . --- •---- The forn'Uas:and decision algorithml employed by the aystem-must.be acaJrate and -- -.-ppopnate. 
An audit trail that tracks data entry and modification to the responsible Individual is critical to the control process and must be lmplementad. 
A COI'IIistent and appropriate change con1rol ptoeedu,. capable of tracking the system operation and application IOftware II 8llo critic8l to the control process end must be implemented. 
Appropriala user procedures must be followed to maintain the control process. There must be clear directions and Standard Operating ProcedureS (SOPs) developed; all users .,.. be trained; appropriale user support documentation nr.llt be provided. • . In Order 1o maintain c:onsiltent contl'al·oUbe .,-m~mattve~-for-ayatem faDu,., .. -- ----- · diSHtorrecovery, and unauthoriZed accesa must be developed. 

Each of these six principles is • specific requirement of this aUbcontract. and fatlunt to be able to demonStr8te that each of them has been met could I'8IUit in sanctlonl after award, until the .. --~nav.-tiHnmet. 

IX. paogEDUBI!S fOB CHAJN.OF:CUSTQDY BECORDS. DOCUMENT CONTROL SDGJBN fiLE PftEPARADQfl. AND CONfiDEKDAI.INFORMAIJON 

IX.A. ~llin.gt..Cyatpdy • The subc:ontractDr must have a program in place to maintain the COC I'800id for each·l8mple delivered to the laboralory. This COC rec:ord begins In the field when the 
c--saMPle is C:OIIetecfam erids only wheri the sample is returned to LANL (Sample Coordinator} or It Is finally dilpoaed of. The purpose of developi.g a COC record Is to c:rute an accurate written --(or-electronlc)record tharca-n1)8 uaea 10 triiCI thi possession and handling of the sample throughout Its hia1ofy, fforn collection tD11nal dlspol1tion. - -.. 
The samples will be delivered to the subcontractor under COC. AI. soon as the samples arriVe at the subcontractor laboratory, the responsibUity of tho6e samples rests with the laboratory's designated •Sample Custodian" who is responsible for the receipt of aH samples. The 
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subcontrnctors SclmP!f! C ust<:;.c,ar-, s rf s pcns1b1e tor tnms 'rl't·mg the requu eo docun •HJU:ho;' back to LANL (SamplH Coordmator nc~ 'iOY>'ie6g.ng rcc.:1pl d the samples ·md notln~J .:ir·y problems; resr,Juhons See Ser.ttor. II A tor rnor1: detans 

Eacro samp~ must alvr.3ys be unde1 custoay tr:a· :s documer.tev A sample 1S uroer custoev it 
l11s Iii your possession: or 
:: 1s 1!1 your view, after oein~1 m your pcs~.es~Hon· or It .vas in your posst~SSI·:>n anc you i¢Clo:ed It up, or It 1S m a designated secure area iaccess,bJe only to authOrized persons) 

The Chain-of-CtJstody records/documentation \loniJ become pan of the SOG/HN File A copy of the Chain-of-Custody documentation will be transm•tted back to LANL by the data dUE! date with tne hard copy, raw data (and diskt~to(e, if required). See II.E concerning Chain-of-Custody for sample return. The original Chain-of-Custody documentation wrll be transmitted with the samples when the)l_are returned to LANL (SeeJI.E.). 

ax .. e. ~JUMn1..cmrtr2l.fruceduru -The SUI>COntractor must hav'i! a document r..ontrol program in place !hat ;JsSUTf" that all documents tor a sPEdfied SDGIRN of samples WI•' be acoountec for when the projt:d is cor -pleted. Accountable doct,ments includf (but are nc)rlirnited to' iugboc•ks, $amPIEtJransmltt!l formsiCOC records. samplewor'K.Sheet5:-andan} other douHrents relatins1 to the sample and/or the analyses. 

IX. C. ~lN....En. ·The SDGIRN File (term tn be u~ interchangeably with "RN fil,..") ha:; teen mentioned in several sections of this document. and tor purposes of this subc•:mtract. rneans the original of the data pa<:kage plus an records and documents related to the SOC IRN obtii 1ed or generated by the laboratory and ncrt spelled out - either as hard copy c)( electn nic • as ;~ scheduled deliverable. In addition w the original data package, the SOGIRN File may consist of. but not be limited to, all chain-of-custody I'\!COrds. ship,;ng documents (e.g., akbills). sample tags, bench sheets, logbook pages. seteening records. intrtrument outputs, ffiW data. and telephone contact togs.}nis~D_~t-1 fde_musLbe transmitted to LANL witt\ the hardcopy (and d'skette, if required)by the data due date. 

IX.O. .Confklentlal Jntormatlon - The subcontractor may (though unl•i<ely) receive ir.formation from LANL identified as ~confidential:. This information must be hant1led separately only Dy authorized personneL Witt~. all ~s stored in a &!parate locked file Permission to reprcduce any of this cor.~entirol infnrmation must be obtained from LANL 

X. KE:xJ~~Qf.llli;J...f.U~iDJQNS..- Each of the specific requirements tor the routine analytica! categories contains the specific key per.sonnel functions that am unique to that analytical category. Herein are the additional key personMifunctions th~tt are required fc,r any and all of these analytical categories. Note: more than one function can be performttd by 1 alngle ~person, excep1 for th• Ou11llty Auurance ot'ficer functions. Equivc1lent ~xperience may be substituted for specffic educational requirements if it can be demonstrated. 
1. _..J..it!Qal\01)' or Prorect manager - This person IS responsible for the overall aspects of the subcontrnct and is the primary contact wrth LANL 

2 S.amg~ lilllQWan - Responsible for rece1pt of LA.NL sarnples 

12 



3. - OQ!;:ument Control Officer- Responsible for all aspects of data deliverables -organization, packaging, copying, and delivery. 

4. QualitY Assurance Officer - 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/scieneeJ engineering or equivalent experience + 2 years experience including 1 year applied experience with QA principles and practices in an analytical laboratory. 

5. Laboratory sugervj&ors- all routine services- Requires a Bachelor;s degree in chemistry/science/engineering + 2 yoars of experience in the area supervised. 

6. ·· - - Jnstcument Operators for all routine services - Requires a Bachelor's degree in chemistry/science/engineering+ one year of experience on 1he instrument (or all in equivalent experience). 

7. Sample preparation soecja!jsts and other laboratOJY technicians - Requires a high school diplOma + a course in general chemistry (college level) + one year of relevant experience _(or all in relevant experience). 

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

9. programmer AnaiVst- Requires Bachelor's degree (or equivalent experience) with 4 courses in programming, information management, database management. or systems requirements analysis + 1 year experience in systems or application programming, indudlng 6 months With.Jbeprograms in use by-the-laboratory: 
_c._:_ __ 

10. Department of TransPOrtation Hazardous Materials Regulations Expert - This role is in response to a DOE policy document stating that " ... any contract placed with a contractor, subcontractor, agent, analytical laboratory, or similar organization expected to receive ----;hazaraous or ridloactive materials must have on its staff an individual who is knOWtedgeable in Department of Transportation (DOT) hazardous materials regulations." This applies also to shipment of samples (return to LANL) that may ba hazardous or radioactive or found to be mixed wastas. his individual(s) shall be identified in writing in any proposal submittal. A background statement of this indivlduars qualifications, along with copies of training certificates or any other documented source of training or establishment of knowledge of the DOT hazardous materials regulations, must accompany the proposal or bid." Note: this is a function, not a position, and can be carried out by any qualified staff member(s). 

XI. SPECIAL COMMUNICADON -There may be instances when a laboratory~abillty1cnneeta speCmc: "EQL • or "EDL" on a sample is critical because of an action threshold (usually called a "screening action level - SAL" at LANL). The laboratory will be informed of this situation by Sample Management. with the request that the laboratory notify the Sample Coordinator when matrix problems impair the ability to meet that EQUEOL. 
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Xll waste Managermrnt PoiiQ' - The subcontractor laboratory must have a Waste Manageme, 1t poticy in place metlting an relevant regulations. 

-----------
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SECDON Ill • SPECIFIC REQUIREMENTS FOR INORGANICS ANALYSES 

1. Overview· 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 siteslfleld units involved in DOE's Environmental Restoration Program may contain detectable concentrations of toxic inorganic trace clements that may have been used as tracers or spun off as byproducts during research and development activities for nuclear weapons. 

The analytical data generated by the subc:c111tractor under this subcontract will be used to determine If there are measurable concentrations of the targeted inorganics that will require remediation. 

Sample matrices that the subcontractor ma1y receive (but not limited to) could be water, waste water. soil, sludges, filters. and oils. 

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

II Tan1et analytn.lmetboda citation• -

Following are the sample preparation procedures that are appropriate for use. The most recent version of SW-846 should be used. Alternatively. CLP sample preparation procedures (from Statement of Wor1t ILM03.0) may be used. if appropriate for the matrix. 
----• SW-3005 Acid Digestion of waters for total recoverable or dissolved metals for analysis by flame AASoriCP. 

• . SW-3010 Acid digestion of aqueous samples and extracts for totcllrnetalsfor analysis by flame AAS oriCP. 

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

• SW-3040 Dissolution procedure for oils. greases or waxes. Microwave dlgestinn of these samples Is pnderred. 

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

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

• SW-3015 and SW-3051 Microwave Digestion procedures. 
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Target Anatyte Lhds and detection llmbl: 
Estimated Detection Umits (EOL) for water samples are based on CLP ·eontract Required ~limits.· 

ICPAES (Recommended Method: SW- 6010A) 

Analyte water EOL14g/l Soil EDL mgiKg 
Aluminum 200 40 Arrtimony _eo 12 Barium 200 40 

--BelyUium 5 -
1 cadmium• 5 1 calcium 5000 1000 Chromium• 10 2 Cobalt 50 10 -Copper - ----- --~5 

-- -

5 Iron 100 20 Lead" 3 0.6 Magnesium 5000 1000 Manganese 15 3 Nk:UI 40 8 Potassium 5000 1000 Silver" 10 2 Sodium 5000 1000 Vanadium 50 ___ 1 o ______ Zinc· ~----·- - -·- ·="~o'=-=----' 
. -·_ 

-4 

AA methods or ICP-MS may llso be used for~ anal)'t8$. _In cases where the EOL cannot be met using ICP AES or false pos!tiYei are known to be a problem historicaly within a laboratory, the aubcOntr8c:tOt' must use furnace AA techniques (e.g., method 7841 for thamum and method 7421 for lead) or ICP-MS (e.g. SW846 method 6020) . 

GFAA,ICP-MS 

Arsenic. 
Lead. 
Selenium• 
Thallium 

Water EQL y,g/l. 

10 
1 
5 

10 

CoJdVaporM 

Sgj! EQL. mglk.g 

2 
0.2 
1 
2 
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Mercury • 

water EOL u.gll 

0.2 

$W-9010. 901QA. 9012. EPA 335.2 

Total Cyanide 

EOL&!Qil. 

10 

Soi!EOL ~ 

0.1 

EOL. fill/kg 

0.05 

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

Soil EDLs for Cold Vapor AA are based upon a 0.2 gram sample taken to a final volume of 100 mL 

Soil EOLs for CLP ILM03.0 method 335.2 (CN) are baaed upon a 5 gram sample taken to a final votume of 250 mL;.----~-

The~ may vary weights and ftnal volumes for metals end cyanide analyeet~; hc:Hiever, any alloWable variance must still meet the EDL 

TCLP metals are Identified with an IISl8l'tlk r> and may be requeeted a a aeparate determination. t.aboratDries should c:onstder EOU tor TCLP metals using the Toxicity Chal8cterimtion Leaching PfOC8dure tD be the Ngubdoty limits. Method &N-1311 (7192) i& the method to be used far TCLP. - ~ -

ftiJlQdlnpiPtlbtlrlbJil· There will baa combination Of hardcopy and etectronic dellverablea, Including raw data. Section 11.8, Data c:lellwMy requirements, of the SOW describes the electronic del.:• able& for both lnltilll and later anna. 
The required hardcopy deltverablel must be in the folow'·"lg order. 

Bawdlta 

~ raw data used to obtain the value for each rwported MUll. lnc:luding required QC measurements, instrument standantilation, and sample anaty8ia resubl. The order of the data should be ICPAES, ICP-MS, Furnace AA. Mercury, and Cyanide. 
Raw data must be labeled with LANL umple numbera-- -~--~-~ 

Digestion and distillation logs in the Order of the raw data. These must include date, sample weighb/Volumes, information to identify which QC samples con'81pond to each ----UibalchiNiH-4t;ated.--comments delcnbing any Signific8nt sample changes or reactions which occur during preparation, and an indication of pH <2 or >12. 

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

1'1 
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Note: An data must be legible and appropriately labelled. 
Quttllt Control (QC) ntqulnHOtntl • h is important that the laboratory personnel follow Good l,.aboralOry Practices throughout all operations involved in the analyses of samples for inorganic$ 
and that they maintain an internal QC program that is relevant ~ the analyses under considention -in this case, inorganics. 

Fatture to meet acceptance c;rlterla requires reanatyt.ll of au.oc:llmt umpkl8 under accepUible crtt.rta. 

AcaQtance crlterig 

The blowing quatlty control requirements must he perlormed and criteria met for all analyses perfromed under thil subcontmcl 

1. 

2. 

Instrument CalbratioD 
Guidelinea for inttrumental calibration are givnn in EPA 60014-79-(J20. lnewments must be calibrated daily, or at minimum. each time the instrument II set up and used. The Instrument standardization date and tinMi mus ~ be lnclucied in the raw data. 
For graphite furnace atomic absorption and ICP-MS system~, calibration 8tandArdl should be prepared by diluting the stock rneiiiiiOiutiOnl 8tlht time of analys's. Date and time of~ lind lr18lyail must be glvetl in the I'IIW datil. 
For atomic ablorplon ~)'Rem~; prepare a b&ank and at loell ttvae catibnltion standards in ~ amountl in the approprietll fllnge. One atomic absorption caUbration standard mutt be at the EOL. The callbc•tion ltBnda'dl muet be....,.,... using hi same type of add, or ClOf'r1btn8lton of IICida, and at lhe •me concentration • will mull in the samples ~ aample preperatlon. 

Beginning wtth the blank, aatplrate or Inject the standanla and racotd the readings. Resub for the calibration atandards must be Within 5% of the true value. Each atandard'l conoent1 ation end the caJcl..~s demonstrating that ttr.a 6% c:tllill1on hal been met_ ITIISt be provided with the raw datil. If the values do not fal within this range, RK:allbllltion Ia nec8Sial'y. 

ca1ibrallon standards forM. rnercury. and cyankJe proc:edura must be prepared aa as to rxNW1he expected calilntion range at approximately equidistant in1ervals. 
Sat~eline correction Is acc:eptabae as long as It is perf~), med after flllfrl sample or after the contint.Jilg caJibnJtion verHk;ction (CCV • deacrfbed In IV .2.b.) and blank check; resloping Is 8CCePtBble along aslt il tmmedlatoly preceded and irnmedfately followed by a compfianl CCV and continuing ce11bration blank (CCB - desCI'tbed In V.3.a). For ICP systems. calibrate 1he instrument according to instrument manufacturef's recommended procedure~. Alleelt two lfandards must be used for ICP calibration. One of the standards must be • blank. 

!ojtial Gal!bration Verification (ICV) and Contjnujng CajitWJtign Verification (CCV) 
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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 Solution(s}. When measurements ,.: exceed the control limits of T cble 1, the affected analytes must be reanalyzed · after the problem has been carrected. 

Where a certified solution of an analyte is not ilvailable from any source, analyses shall be conducted on an independent standard at a concentration other than that used for Instrument calibration, but within the calibration range. An independent standard is defined as a standard composed of the analytes from a different source than those used in ihe, standards for the instrument calibration. 
···-- For ICPAES, the ICV Solution(s} must be run at each wavelength used for analysis. For CN, the JCV standard must be distilled. The ICV for CN also serves as a Laboratory Control Sample; thus it must be distilled with the batch of samples analyzed in association with that ICV. 

b. Continuing Calibration Verification (CCV} 
------

-- -~~------

-~- ---------~--

Toensure-calibfation accutaey·dunng eaet\anai)1ical run. one of the following standards are to be used for continuing calibration verification (CCV} and must be analyzed and reported for every wavetength uaed for the detennination of each analyte, at a frequency of 10% or every 2 hours during an analytical run, whichever is more frequent The ICV can be considered the first CCV in the run when calculating frequency. The standard must alao be analyzed and reported after the last analytical sample. The analyte concentrations in the continuing calibration standard.mut~t be one of the following solutions at or near the mid­range levels ofthe calibration curve: (1} EPA Solutions, (2) NIST Standards, or (3) a Subcontractor-prepared standard solution. 

Table 1 

Initial •ruS Continuing Callbrat!on VtrlfJcttfon Control Umhl for lngrganlt:Anatyau · 

% of Tm Value 

InorganiC .lgyt t:iigb 
• ~s ..Limit • Limit 

ICP/AA -- --cold vaf,orAA.' 
Meti:!ls. _. ··-- . .90L-----t1~10~.~-:----Mercury 80 120 Other Cyanide 85 115 

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 1 0 analytical samples or the preceding analytical samples up to 
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the previous CCV}. The duration of analyses, rinses and other related operations that may affect the CCV measured result may not be awlied to the CCV to a greater ext.mt than that applied to the associated analytical samples. 

If the deviation of the continuing calibration verification Is greater than the control Umits specified in Table 1 • "JDjtja! and Continuing Caljbratioo \ledfication Cootrpllim!ts fqr · I norgank: Analyses", the pr8C8ding 10 analytical samples, or all analytical samples analyZed since the last compliant calibration verification must be reanalyzed for the anatytes affected. 

3. !nttial Ca!lbmtjon Blank (ICB) Cpntinvjng Calibratjpn Blank <CCB> and preparation Blank (PB>Anatysn 

a. Initial Calibration Blank (ICB) and Continuing Calibration Blank (CCB) Analyses 
A calibration blank must be analyzed at each wavelength used for analysis immediately after every initial and continuing calibration verification at a frequency of 10% or every 2 hours during the run, whichever is more frequent The blank must bet analyzed at the ~inning of the run and after the last analytical sample. If the· -.bsolvte value of the blank result exceeds the EDL. reanalyze the p~ding 10 analytical samples or an analytical samples analyzed since the last compliant calibration blank. 

b. Preparation Blank (PB} Analysis 

At least one preparation blank (or reagent blank), consisting of deionized distilled water processed thrOUgh each sample preparatiOn and analysit. procedure must be prepared and analyzed with every Sample Delivery Group (SDGIRN}, br with each batch of samples digested, whichever is mora frequent 
Since a suitable blank matrix may not be available for soils or soticl materials, the contractor may use the same water, weighed out as though it were a soil or solid, as that used for lhe preparation of the standards and samples for the PB. 

The first batcl'l of samples in an SOOIRN is ta be assigned to preparation blank number 1, the second batch of samples to preparation blank number 2, etc. Each data package muat contain the results of au the preparation blank analyses associated with the samples in that ~pGIRN. 

This blank is to be reported for each SOGIRN and used in all analyses to ascertain whether sample concentrations re11ect contamination in the following manner: 

1) If the absolute value of the concentration of the blank Is less than or equal to the EOL, no correction of sample results is periormed. 
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2) If .any analyte concentration in the blank is above the EDL, the lowest concentration of that an.alyte in the associated samples must be 10x the blank o:>ncentration. Otherwise, all samples associated with the blank with thE! analyte's concentration less than 10x the blank concentration and above the EDL, must be redigested and reanalyzed for that analyte (except for an identified field blank). The sample concentration is not to be corrected for the blank value. 

3) If the concentration of the blank is below the negative EDL, then all samples reported below 1 Ox EDL associated with the blank must be redigested and reanalyzed. 

4. ICP lnterterence Check Sample l!CSl Ana!ys;s 

To verify interelement and background correction factors, the Subeont1'8Ctor must analyze and report the results for the ICP Interference Check Sample at the beginning of each analytical run, but not before Initial Calibration Verification. 

Results for the ICP analysts of the ICS during the analytical runs must fall within the control limit of 120% of the true value for the analytes included in the Interference Check sample. If not.reanatyze the analytical samples analyzed since the last acceptable ICS. 
If true values for an.alytes contained in the ICS and analyzed by ICP are not supplied with the ICS, the mean must be detennined by initially analyzing the ICS at least five times repetitively for the particular anatytes. This mean determination must be made during an analytical run where the results for the previously supplied !CS met all subcontract specifications. Additionally, the result of this Initial mean determination is to be used as the true value for the lifetime of that solution (i.e., until the solution is exhausted). 

Independent ICP Check Samples I'I'II.ISt -be prep8~ with interferent and analyte _________ a>nc:f!ntrations at the lev.elsc&pecified-in-4able-2Jnterferent-andMalyttt-Eiemental --~...:--concentratiOns Use(ffor ICP Interference Check Sample. This is the minimum set of interferences that must be compensated for. Due to variation In sample matrices, other interferences may be present Subcontractor laboratories are encouraged to correct for as many interferences as practicable with their ICP instrument. 

The mean value and standard deviation must be established by initially analyzing the Check Samples at least five times repetitively for ei"th parameter. Results must fall within the control limit of :t.20% of the established mean value. The mean and standard deviation must be reported in the raw data. 

• 
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The spike aample analysis ill designed to provide information about the effect of the sample matrix on the digeation and measun!lmentmethodo!Ogy. The spike is added 
before the!~digestion~(i.e., priOr to the addition of ottrerreagents) and prior to any distillation steps (i.e .. CN). At least one spike s.ample analysis must be performed on each group of sa~ of a similar matrix type (i.e .. water, &Oil) for each Sample Delivery 
Group 

~-- If the sprke analysis is performed on the same !.ample that is chosen for the duplicate sample analysis, spike calculations must be performed using the results of the sample 
designated as the "original sample" (see section 6, Ouplic.ate Sample Analysis). The average of the dupttcate resultl cannot be used for the purpose of detennining percent recovery. Samples identified as field blanks cannot be used for spiked sample analysis. 
LANL may require that a specific sample be uSEid for the spik!_sa~ analysis. ~Tho anatyte spike must be added in the amount given in Table 3-Spi~ing levels for Spike 
Sample Analysis. for each element analyZed. Note: See-T-able 3 footnotes for 

· ---concehlnition livelsana applications. If two analytical methods are used to obtain the 
____ reported values-for the-same-elemenfwllffm a Sample Delivery Group (i.e., ICP. GFAA). 

spike samples must be run by each method used 
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The spike recovery should be within the advisory limits of 75-125%. An exception to this rule Ia granted in situations where the sample c:oncentration exceeds the spike concentration by a factor of four or more. a 
• Individual component percent recoveries (%R) are calculated as folloWs: 

% Recovery = ( SSR- SB) X 100-
SA 

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

When sample concentration is less than the instrument detection timit, use SR = 0 only tOr pu~s of calculatirlg pen;ent recovery. 

The units for reporting spike sample resutts wiU be identical to those used for reporting sample results (i.e., u.gll for aqueous and rngiKg dry weight basis for solid). 

~------~-~ -----

~~----- ~---~--~ ~-------

________ _jl---
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TABLE 3. SPIKING LEVELS FOR SPIKE SAMPLE ANAlYSIS - -- . 
ForiCP/AA For Furnace AA 

Element Water, Soil, (2) Water, w¥1. Soil,(2) Other j,&Q/L mglkg mglkg ( 1}(2} Aluminum 2,000 • 
Antimony 500 100 100 20 
ArseniC 2,000 400 40 8 
Barium 2,000 <400 
BeryHium 50 10 
Cadmium 50 10 5 1 
Calcium .. . 
Chromium 200 40 
Cobalt 500 100 

·-Copper 250 50 

-Iron 1,000 • 
1 lead 500 100 20 4 

Magne5ium . • 
I -

Manganese 500 100 
Men::ury 

1 -~-- -NiCker-- - -- -~---

500 100 

-PotasSium . • 
Selenium 2,000 400 10 2 
Sitver 50 10 
Sodium . • 

--- - ThalliUM- ------- 2,000 400 50 10 - -Vanadium 500 100 -Zinc 500 100 
Cyanide 

100 (3) -
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6. 

·No spike required. NOTE:--Eiements without spike levels and not designated with an asterisk, must be spiked at appropriate levels. 
1
Spiking levels reported are for both water and soiVsediment matrices. 

2
The levels shown indicate concentrations in the final digestate of the spiked sample (100 ml for mercury and 200 ml for all other metals) when the wet weight of 1 gram (for ICP, Furnace, and Flame M), or 0.2 grams (for mercury) of sample is taken for analysis. Adjustment must be made to maintain these spiking levels when the weight of sample taken deviates by more than 10% of these values. Appropriate adjustment must be made for microwave digestion procedure where 0.5 grams of sample or 50.0 ml (45.0 ml of sample plus 5.0 ml of acid) of aqueous sample are required for analysis. 

~e level shown indicates the amount of cyanide that must be added to the original (undistilled) sample. For instance, 100 l.l9 must be added per each liter of aqueous sample. 

For soil samples, 25 u.g of :yanide must be added per each gram of solid sample taken for analysis. If the fi 1al distillate volume is 2_50 ml, then_the_distillate will contain·eya-~at a c:Oncentration of 1ooU,91l.. 
Assuming a sample of one gram, the manual and semi-automatic colorimetric methods can for a cyanide concentration of 25 1'9 per the 500 ml mixture of the sample, reagents, and water before distillation. The final distillate, in this case, contains cyanide at a concentration of 100 &,Lgll. For the midkiistillation method, a cyanide conc&ntration of 25 119 must be added into the 50 ml mixture of sample, reagents, and water before distillation. This yields a cyanide concentration of 500 J,LgiL rn final distillate of 50 ml . 

.Qupligate Sample Analysis (D) 

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

__ The -~tive ~~nt differences (RPD) for each -component are calculated as follows: 
RPD =~ X200 

(S+ 0) 

where RPO = relatiVe percent difference, 
S =first sample value (original), and 
0 = second sample value (-duplicate}:-

--

-The resUltSOf the duplicate sample analyses must be reported in Ll9ll for aqueous samples and mglkg dry weight basis for solid original and duprJCate samples. An advisory control limit of 20% for RPD is appropriate for original and duplicate sample values 
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7. 

greater than or equal to Sx EOL. A control limit of (:t) the EOL must be used if either the 
sample or dupticate value is less than 5x the EDL 
If one result Is above the: 5x EDllevel and the other is below, use the :t EDL criteria. If 
both sample values are less than the MDL (see I 8), the RPO is not calculated. For solid 
sample or duplicate resu:tts > 5x EDl. the absolute value of the EDL Is corrected for 
sample weight and percont SOlids. The percent difference data will be used by lANL to 
evaluate the long-term precision of the methods for each parameter. 
Laboratory Contrpl SJmple lLCS) Anl!)'sis 
An aqueous Laboratory Control Sampie {LCS) must be analyzed for each tanalyte using 
the same sample preparations, analytical method& and QAIQC procedures employed for 
the LANL samples received. One aqueous LCS must be prepared and analyzed for 
every group of aqueous samples in a Sample Delivery Group, or for each batch of 
aqueous samples digested, whichever is ITIOAl frequent 
If a certified LCS soil or solid matrix is available from a vendor, it may be used. Otherwise, 
the contractor must use the aqueous LCS for soil or solid matrices. Should the later case 
prevaN. the c:ontrador must treat the aqueous LCS e:olution as a soil or solid material, I.e., 
it must be we:ghed out. prepared and reported aa if it wen • soil or solid matri;'{. 
If the percent recovety for the aqueous LCS falls outside the control limits of 80-120% 
(exception: AQ and Sb), the analyaes must be terminated, the problem corrected, and the 
samples associated with that LCS I'IJdlgat8d and reanatyzed. 

8. Met'lod Qetectjon Limit (MQL) Qcrlwm!nttjgn 
Before any field s.arnpln ace analyzed under this subcantract. the method detection limits 
(in il91L) must be determined for each instrurmnt used. wtttUn 30 days of the start of 

··subcontraCt anal),aea and at least annually ~.er. and must be leas than the EOL. 
The Method Detedion l.imltl (in il91L) shall be determined by multiplying by 3, the average of the standanJ deviations obtained on three nonconHCUtive days from the 
analy$il of a preparation blank. with seven consecutive measurements per day. Each 
measun!tf11ent must be performed es though il were a aeparata analytical sample (i.e., 
each measurement must be followed by a rinse andlor any other procedure nonnally 
performed between the analysla of sapara1e sample}. MOL's must be determined and 
repor18d for each wavelength used in the analy$is of the samples. 
The annually-determined MDL f« an instrument muR always tie used as the MDL for that 
instrument during that year. If the instrument is adjwo(ed in any way that may affect the 
MOL. the MOl for that instrumen1 must be redetennined and the results submitted for use 
as the established MDL for that instrument fof the remainder of the year. 

·If multiple instruments are used for the analySis of an element within a Sample Delivery 
Group, the highest MOL must be u:Sed for reporting concentration values for that Sample 
Delivery Group. 
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9. lnterelement Conectjons ·for 1ce ~- ··· ~ ~ · 
Before any field samples are analyzed under this subcontract, the ICP interelement COf'Tedion factors must be determined prior to the start of subcOntract analyaes and at least annually thereafter. Correction factcru for spddralll1tetference due to AI, Ca. Fe, 
and Mg must be determined for aiiiCP instruments at all WIW8Iengths used for each 
anatyte reported by ICP. Correction factors for spectral interference due to analytes othel· 
than AI, Ca. Fe, and Mg must be reponed if they were applied. 
If the instrument was adjusted In any way that may afltlc:t the ICP interelement correction 
fact::>rs, the factors must be redetermined and the res"'"'ts submitted for use. 10. f\oalytjcal Range Yerjficstjon tARV) 

The analyte concentration& in this s1andard represent the upper limit of the ICP analytical 
range beyond which m;ult& cannot be repor1ed under this IUbcontraCt without dilution ot 
the analytical sample. These concentrationS may be ht,gher than the highest calibration 
standard. If no concentratiOns higher than the highest c:atibration standard (actual 
instrument reading, before any dilution correction) will be raported, this standard need not 
be run. If, how'61f'8r, the useful range of thtl inStrument ex'&8nds beyond the calibration 
range, an analytical range vertfication chec* standard should be analyZed and reported 
for each element. The standard must be analyzed during • routine enalytical run 
performed under this &ubcontTact. and the anatytic:ally determined concentration of this 
standard must be within 5% of the ttue vlllue. 

11. furnace Atomjc Ablorption (Ml ac ""'*"' 
All furnace analy~e~ must fall within the calibration range. In addition, all analyses will 
require duplicate lnjectionl. The absorbance Of c:oncen1nJtion of each injection must be 
reported In the raw data as well a the average ablorbance or c:oncentnttion values and 
the relative standard deviation (RSO). Average conc:entr11t10n values are used for reporting purposes. A maximum of 10 full sample analyMs to a l'1'18Ximum 20 Injections 
may be performed betwoen each consec:utive calibration vertficatlon and blank. For 
conc:entrations greater then the EDL, the duplicate injection readingl must agree within 
20% RSD. or the analyticalaample must be rerun once (I.e .• two additional bums). 
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SECTION IU ·SPECIFIC REQUIREMENTS FOR VOLATILE ORGANIC ANALYSES 
1. QveryjeW- Because of the history of weapons design at los Alamos National Laboratory, dating back to the Manhattan Project in 1943, !here is reason to believe that some sites/field units involved in DQE:J Environmental Restoration Program may contain detectable concentrations of volatile organic solvents that may have been USed cturiog research and development of nuclear weapons, conventional weapons and novel-materials. 

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

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

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

11. Iinm1 Compounds/Methods Citations 

Estimated Ouantitatjon Umjts <EOLs)­

water Volatile Organic Compounds lol9fl 
SoiVSolids 
~g Chloromethane 

10 
Vinyl Chloride 

1 0 
Bromomethane 

10 
Chloroe~ne 

10 
Acetone 

20 
Dichlorodifluoromethane 1 0 
lodomethane 

5 
Trichlorotrifluoroethane 5 
Trichloroftuoromethane 5 
Methylene Chloride 

5 
1, 1-Dichloroethene 

5 
Carbon Disulfide 

5 
1. 1-0ichloroethane 

5 
1,2-0ichloroethene (total) 

10 
aromochloromethane 

5 
Chloroform 

5 

10 

10 

10 

10 

20 

10 

5 

5 

5 

5 

5 

5 

5 

10 

5 
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1,2-0ichtoroethane 
5 

5 1' 1-0ic::hloropropene 
5 

5 2·8utanone 
20 2U 2,2-0ichloropropane 
5 

5 1, ·t,1· Trichloroethane 
5 

5 Carbon Tetrachloride 
5 

5 Benzene 
5 

5 1,.2...()ichl0r0proe 
5 

5 Trlchloroethene 
5 

5 Qibrornomethane 
5 

5 ~- s 
5 t·1,3-Dichloropropene 

5 5 o-1,3-0ichiorOprope 
- - - -- 5 5 

--1,1.2· Trichloroethane -
5 5 1,~ 
5 

5 CNorodlbrcmomectume 
s 

5 ; 

~;· 
4-MethyJ-2-Pentanone 

20 20 Toluene 
5 5 2..Helcanone -

20 20 1.2..olbrom0e1hane 
s 5 TeQchlorollhene 
5 5 ChlorobenZene 
5 

5 1,1,1,2-T~ 
5 5 EthylbP1IZene 
5 5 o,m.p-Xylene (mbcBd) 
5 

5 Styrene 
5 

6 8rcmoform 
5 

5 
~----------· 1,1 ,2.2,· Tetrachtoroethana 

5 5 1 ,2,3-Tric:hlorcpropane----
~-----·--------

5 5 
.::. lsopopyllenzene 

5-
6 Bromobenzene 

5 
5 n--Propylbenzene 

5 
5 

l;r-. 

29 

. ... · ... 

.• ~ ''; 



~: . 

2-Chiorotoluene 
5 5 4-Chlorotoluene 
5 5 1 ,3,5-Trimethylbenzene 
5 • 5 tert..Sutyfbenzene 
5 5 1,2,4-Trimethylbenzene 
5 5 sec-Butylbenzene 
5 5 1,3-Dichlorobenzene 
5 5 1 ,4..Qichtorobenzene 
5 5 p-lsopropylloluone 
5 5 1,2-0ichiorobenzene 
5 5 n-l~utyJbenzene 
5 5 1 ,;!..Qibromo-3-Chloropropane 10 10 

Tents.tivel'Jidentified Compounds (TICs) may be requested. If requested, they should be idenilfied and quantitated per the CLP method for votatilel, OLM02.0 (or more recent). 

The U.S. EPA methods that are options for use are method SW-8260 (11190 or more recent) or the CLP method for volatiles (0LM02.0 or mere recent. using capillary column). These methods are based on purge and t7ap sample extractionlconcatration followed by gas chromatographylma8s spectromeby enalysla. 

Note: Quality controlMJJlnNnenta.at:...,eclfled-ln s.e:t1on N. IJifWdlttu of the riHithod llelected. 

For mediym !eye! analysis - At times, a medium level or methanol extraction nwthod wll occur In the field. VVhen It does _ocqyr_.Jmt_laboratory_will.-:eiva the methanol eample-utract • the matriX to be anatyzec["the -extraQ II to be analyzed within 40 days from the time h extrllctlon oc:cuned. A benchlheet containing the sample amount exnct, IOivent voluine added, and the exnctton date will aeoompany the aample axtrad(s). In addition to the sarnr>'e extract. the laboratory wBI ntcelve a sampling vial containing a portion of the methanol used for the extraction.~ aliquot of lhe methanol will be injected i"iP reagent water and anatyzed as the method blank. The anatysl8 of the sample mract(a) and method blank will happen under the aqueoLS calibration atllndarda and analytical conditlona._As .a result-of the-medium level method, the EQt'l wii1HI elevatia: --- ·· -
111. RprtlngiDtllytrabiM - There will be_a.combination of hardcopy and diskette- -­deliverable&. SectiOn-11.8, Data delivery requirements, of the Statement of Work - describes--the-electronic deliverables for both initial and later ten'n. 

The hardcopy deliverable$ are as follow and must be In the following order, chronologically arranged, by Instrument 
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___ - .Saml}le=Oata~--'-------

Ct•rornatr.gram and quantrtatJon report fN each sample 
Rcw spe<"tra, bacxground-subtracted sp<~ctra. and_~terence spectra for targe~ compounds that are ldenbfied in me sarr.Pie. T'le subcontractor may be asksd to 
provide these same spectra for compoll!·ds that have been noted as fc:lse positives, upon occasiO!'l. 

If TICs are requested. copies of mass so.ectra of TICs identifiE.od with the associated best-match spe<.1ra (3 spectr.r). 

Sample data (chromatograms quantitation reports. and spect:'il) for all re­anatyses 

Standards Data 

Chromatogram and qu<lntltation report fol· all standards assocrat(~d W.lh th~ initial 
and continu1ng calibJati.)ns. 

f.Qu..period of time untrl the LANL EDO includes complete electronic reoorting 
capaoilrty , the following organics l"tirdCOf.'Y delrverables are required 111 addition 
(See last paragraph ot 11.8 of the ~General Requirements"): 
CLP volatiles k1nns 6. 7. and 8 (initial and conbnuing calibratiOn star di~rds and rntemal standard QC summary} 

RawOC -:lata 

For bromoftuoroben.!ene (BFB). for each 12-hour peood, for each GCIMS instrument: 
Mass list1ng-% relativE· abundan:;e 

For a periOd of t1me unt1l the lANi... EOO mcludes complete electronic reporting capability . the following Ofganics hardcopy deliverables are required in addition 
(See last paragraph of II.B of the "General Req.:irements~): 
CLP fom1 5 computer-generated report 

Slank data - 10 chronological order. 

Chromatograms and quantrtatJon reports 

Raw spectra. background-subtracted spectra. and referenCE standard spectra for 
target compounds identified and any compounds noted as false positives by the 
analyst. 

.MatO!.destdupljcate mat!j~~- i1 tney are requested, chromatogram:; and 
Qu81tMtion reports a·e required. 
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Laboratory Control Samples (LCS} - for LCSs analyzed in association with LANL samples, the chromatograms and quantitation reports are required. 

Data must be reported on a dry weight basis. 

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

Note: AU hardcopy sample data must be legible and clearly labeled with the LANL sample number,lab file ID, Uti and time of analysis, and GCIMS Instrument ID. Compound names must be clearly marked on all apectra. Hardcopy atandarda data and raw QC data must be legible and clearty labeled with the lab file ID, date and time of analyala, and GCIMS Instrument ID. 
IV. Ql.mli1Y Contrpl COCl regylrements - It is important that the laboratory personnel follow Good Laboratory Practices throughout all operations involved In the analyses of samples. Refer to SW-846 chapter one for general quality control requirements for volatile organic analysis. Failure to meet criteria requlrea rftnatysls of aaoclated aamplea under acceptable criteria. 

Matrix spike and matrix spike duplicate analysis wiU 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 Crttarla 

1. Instruments Performance Check -

The mass calibration and reSOlution are verified by the analysis of the instrument performance check solution, ~Bromotluorobenzene (BFB). The instrument performance check solution, BFB, must be injected at the beginning of each 12 hour period of analysis and must meet the following ion abundance aiteria: 

MIU IntensitY Begujres:t CRoJatNe Abyndancel 

50 · ··-a:o·to 40.0% of mass 95 
75 30.0 to 66.0% of mass 95 
95 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 1n 5.0 to 9.0% of mass 176 

2. Initial and Continuing Calibration-

Prepare 5 aqueous initial calibration standarcl solutions containing all of the purgeable target compounds and /system monitoring compounds (also referred to as "surrogates") at 10, 20, 50, 100, and 200 ~/ml concentration. It is required that all3 of the xylene 
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JSO!Tii!!'S (o ,m, p, be in th•~ cai!.Jr.::tcn r,tar;dard:; <:\ cor•cePtraton:; nt ear:h ist:,mer eou&l tc: 
that of the other :arge; C011P<:')1..·lds. Stmllariy, t1e 1:rs Jnd trans tSoroerr of 'l,2-a!d·,Joroetl1~~1e must tot11 be pre:~ent tn tile st.ar.oa-os at ~ncentratJons et(Uallo o-~ 
other target anaf":Jtes 

Sepamle calibrations {lmtal and conbnulng) must be p< 1ormed for aqueous 21r:d s-olid 
matnces with me aqueous c.alibrabon standards undergoing an unheatec.i purge am. tM 
sclid ;:;alibration standaros undergoing a: heated purge. Sample extracts of a medium 
leve! method can be analyzed us1ng the calibratiOn tor aqueous matnces undergoing an 
unhe1!ted purge. 

If rime remains in the 12-hour time period after meeting the acceptance criteria for tile: rnit1ai calibrabon, samples may be anatyzed. It 1s not necessary to analyze a continuing 
calibration standard if the initial calibration standard that is the same concentration as the 
contmuing calibration standard meets me continurng cafibratio~ acceptance criteria. (i e. a 
CLP form 7 A m:.~st be generated) If time does not remain, a new irjedion of BFB must 
meet the abuncurnce c-riteria given in item 1 followec by a continuing ca:ibrabon staodard. 

The ffi'lative resp)nse factor (RRF) at -~ach concentmbon level for erch target and t.ystem 
monitOring compound must-be greater ex equal t :> the compound'S m:nimum acr~p\able 
response fac.oJr tisted in table 1. 

The % RSD for each target anc ~ystem monn.:>ring compound from the initial ·.~Phflratior, 
must bl' less than or equal to the Max11T'.um % RSD listed in Table 1 
Tne relative response factor percent differ'!nce {%0) for each target a.,d systP.rn monttoring compound must be less than o• equal to the value listed !n ·,able 1. 
Up to two compounds may f'dil to meet the acceptance criteria. However, these compounds must haveaccminimum-RRF-greatt:;-rtharr-or-equano 0010~and the 0A:, RSD or 
% Ditf must be less than or equal to 4(r 0% 

If a target compound ;s detected in a r.ample for which the continuing ~libration % Oitl > 25% tor tttaLcon1QQYfld.__the-sample-must-oe reanalyz'£C! unaer aoontinuing calit•ration 
with an acceptable % Diff for tha! compound 

3. Internal Standards-

The minimum requirtld internal standards are chlorobenzene-d5, 1 ,4-diflourobenzt~ne. 
and 1 .4-dichlorobenzene-d4 A retention lime and re~ponse check must be performed 
on every intern@LstandardJor.samplesanafyze~:-Tne reTent~(RT) for an ir•ternal 
stanaan:l from a sample c--annot>.! 30 seconds .rom .ne previous daily calibration. The 
response area of an rmernar standartLfmm a ssmple-i:iannot-ex-c-ced-:jfactor of 2 (·50% 

--'-----to +100%) from the pievrous daily calibrabon ---------~-·. 4 Sunogates or System Monitonn·~ Compounds · 
The mmimum require1 surr~ate compounds are toluene 18 br(•mofluorobenZt!ne. and 
d1bromofluoromethane Required recovery lim•ts follow 
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Toluene-ciS 
Bromoftuorobenzene 
Dibromoftuoromethane 

5. Method Blanks • 

Watf:l: 
88-110 
SS-115 
86-118 

SWl 
81-117 
74-121 
80-120 

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

Volatile organic target compounds must .QQl be present in the blank at a concentration > the estimated quantitation limb (EQLs) with the exception of acetone, methylene chloride, and 2-butanone. Acetonlt, methylene chloride, and 2~ can be present at up to five times the EQL befote c:orrective action Is required. Sample results must nm be c::orrected by subtracting any muthod blank value. 

An Instrument bJank~must be analyzec:rlfter any sample th8t hal had a target compound two times the linear range of the instNment (MlO ngtml) to che<:k for cany-over. 
6. Samples 

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

Acceptance criteria are not met 
Ceny-cwer or laboratory contami\ation is suspected A target compound Is over the instruments linear range (200 nglml). In this case. ~~ .. a dUution Is requlrect·-

u is important that the lowest possjb!e EOL 's are acbjeyed H the Initial enatysis of a sample was performed at a dilution anc1 there were no target compound& and/or TICs detected above the EQL, a re-analysis at a higher concentration must occur unless the reanalysis cannot be performed at a level five times the Initial dUutad analysis. For example, If the initial analysis was diluted 20% with no target andiTICs detected, a reanalysis without a dilution can be performed. However, If the aarnple was diluted 25 or 50%, a reanalysis is not necessary lind the diluted Initial analysis is reported. 
When a reanalysis occurs, both sets of data are to be included;~ ·-
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r A'1LE ~ Acceptar.c.: Cntena fD' lri!t,.d a~"~:1 Contlilu:r.g Lcl;t>rat.on of Tar~u ano Sy~tt·m Mo:~<tonr.g Compo: nd:; ...,.... ____ , 
Target Compound I Minimum Maximu Maximum RRF m •h, RSO % Dlff -

~-- f--Chloromethane 
I O.C10 No11e None Bromomethane I ----r-· 

.:t25.0 
D 100 I ~0 ~. ~---+----Vinyl cntonde 

OJ 20.5 .:t~S.O 
t----

1 o 010 
.. I None 

Chloroethane 
i None t---· 

-+ -----Methyiene chlonoe 0.010 ! None l None 

-~---
i Acetone 

0.010 None I None ·---1--- . OichlorDditluorome tt'.ane O.OiO ~one None --
looomEthane 

0 010 'llone None r---·-· 
--i-·-. . T rich lorotrifluoroethan- 0 010 ----·+- ''lone None 

T richl<>i ofluor omethane 0 010 t"one jNor~---
;<on·~· 

Carbon disuiMe c 010 
1. 1-Dichloroet!'lane 0.100 ~!o~- !2f.o _I -
1. 1-0ichloroet•ene 0 200 .1.0 !) !.25 0 ~ ' -1.2-Dichloroet1ene (total) 0.010 None None - --- --Bromochlororr.ethane 0.010 None None - -Chloroform 0200 20.5 ;t25.0 --·t .2 -Dichloroet11ane 

~
 --~- o.-1oo--- 20 5 ! +250 -t-==:---1 , 1-Dichtoropmpene o.o~o None • Nc>ne 

' --1----· r--:L-Butanone 0.010 ·None ~'ne 2.2 -Dichloropropane 0.010 None -~>ne 1,1, 1-T nchlorot!thane 
-· 0.100 120.5 ;!)50 Carbon tetrsc.l)loride 0.100 20 0 .!.25.0 .. 

-Bromodichloror1ethane 0200 20.5 :!;2!1.,0 f-

·-1,2-0ichloropropane J 0010 None None -· --Ct$-1,3-Dichloropropene I o.2oo 1 :•o.s +250 T nehloroethene ! 0.300 ±:-5 ---i-~25.(! -· 



_Jable 1-----

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

----------- Minimum Maxlmu· __ - Mutmurn Target Compound RRF m%RSD %Diff 
OibromOmethane 0.010 None None 
DibromOChloromethane 0.100 20.5 ;t25.0 
1,1,2· TriChloroethane 0.100 20.5 !_25.0 
Benzene 0.500 20.5 !,25.0 
trans-1 ,3-0ic:hloropropene 0.100 20.5 . ;t25.0 

-

1 ,3-Dichloropropane 0.100 20.5 ;t25.0 
4-Methyl-2-pentanone 0.010 None None 
Bromoform ---- .--- - 0.100 20.5 

----- - :t25.0 ---

2-Hexanone 0.010 None None 
1,2-0ibrOmOethane 0.100 20.5 :t25.0 
T etrachtoroethene .0.200 20.5 ;t25.0 
1,1,2,2,-Tetrachloroethane 0.300 20.5 ±25.0 
Toluene - - 0.400 20.5 ;t25.0 
ChlorobenZene __ 

- --- --·- ---- 0.500 - .. ~20.5-,- ;t25.0_ - .. --
1,1,1,2-Tetrachloroethane 0.100 20.5 ;!25.0 
Ethylbenzene 0.100 20.5 ;!25.0 
Styrene- 0.300 20.5 ;!25.0 
Xylenes (Mixed) 0.300 20.5 ±25.0 
1,2,3-Trichloropropene 0.100 20.5 ;!25.0 
lsopropylbenZene 0.100 20.5 ±25.0 
Bromobenzene 0.100 20.5 :!25.0 
n-PropylbenZene 0.100 20.5 ;!25.0 
2-Chlorotoluene 0.100 20.5 ;t25.0 
4-ChlorotOiuene 0.100 20.5 ;t25.0 
1,3,5-Trimethylbenzene 0.100 20.5 ±25.0 

\ •.. 

..... 
} 
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I tert-Butylbenzene j 0.100 •. ...~. l._2o_.s __ l._:t2_s_.o -~] 
Table! 1 

Acceptance Criteria tor Initial and Continuing Calibration of Target and System Monitoring Compound'S ( c:ont) 

·-Minimum Mulmu Maxtmur., Target Compound RRF m%RSO %01ff 1.2 ,4-T rimethylbenzt=ne 0.100 20.5 :t25.0 sec;..butylbenzene 0.100 20.5 :t25.0 1 ,3-[)jchlorobenzene 0.100 20.5 .:t25.0 1 ,4-0ichOiorbenzene 0.100 20.5 !25.0 ·-p-isopropyltoluene 0.100 20.5 !25.0 -1 2-0ic:hlorobenzent! :___ 
... 

0.-100 20.5 .t25.0 
t 

__ -- ------~----- -· 

n-&rtylbenZene 0.100 20.5 ;t25.0 1 ,2-Dibromo-3-chloropropane 0.010 None None 

System Monitoring Compounds 
Bromoftuorobenzene 0.200 20.5 !25.0 T oluene-d8 -

-o.o1u--==- None None Oibromoftuoromethane 0.010 None None 

- --- - - -- ---- - -=:.:__:__._--=---~·~-:.-

! 

I 
' 

--------

37 



SECDON Ill • SPECJFJk.BEQUIREMENTS FOR SEMIVOLADLE ANALYSES 

1. OVervieW· 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 involved in DOE's Environmental Restoration Program may contain detectable concentrations of semi-volatile organics that may have been used during research and development of nuclear weapons, conventional weapons and novel rnateriaJs. 

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

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

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

11. Target CompoundS/Method Citations 

Estimated Ouantitation Limjt!! CEOLs} fpc Semjyolatile Omanjcs 
SEMIVOLATILE ORGANIC COMPOUND Water 

ll9IL 
SoiVSolid 

~· Acenaphthene 

Acenaphthylene 

AniDne ___ _ 

Anthracene 

Azobenzene 

10 

10 

20 
10 

20 
_ Benzo(a)anthracene-------:_-_~=---~-------- --- 10 
Benzoic acid - 50 
Benzo(b)flouranthene 10 
Benzo(K)flouranthene 1 0 
BenzQ{g,_b,i)perylene 10 
Benzo(a)pyrene 10 
Benzyl alcohOl 20 
e;S(~.:chtorOefhoxy>mett1ane 10 
Bis{2-chloroethyl)ether 10 
4-Bromophenyl phenylether 10 

330 

330 

660 

330 

660 

330 

3300 

330 

330 

330 

330 

1300 

330 

330 

330 
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.J, .:.· 

ButylbenZylphthalate 
~ 

4-Chloro-3-methylphenol 
2..chloro:'laphthltene 
2-Chlorophenot 
4-Chlorophenyl phenylether 
Ctuytene 

OibenZ(a,h)anthracene 
DbinZo{ur8n 
1.2-DicttlorObenzene 
1.~ 
.-1.~ 
3.3'~ 

2.'~ 
·----~ 

Oimelhyl phthal8te 

2,~ 
·2.~ophetlol 

-~ 
:4~~ 
:2:~ .... 

.-.~~-: ....... 

·;'·:·E= ·,;==-
. ·. .. ·lndenD(:1;2,3-cd)pyrane 

. 1IOphon:ine 

10 
330 

20 
1300 

20 
660 

10 
330 

10 
330 

10 
330 

10 
330 

10 
330 

10 
330 

10 
330 

10 
330 

10 
330 

20 
660 

10 
330 

10 
330 

~0 
330 

10 
330 

50 1600 
10 330 
50 1600 
10 330 
10 330 
10 

330 
10 330 
10 

330 
10 330 
10 330 
10 

330 
10 

330 
1_0 

330 
10 

330 
10 330 
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2-Methytnaphthane 

~-Methylphenol 

4-Meth1fphenol 
--~ 

. --~-NflrOaniline 

.· ~Dine 

. ''"4-Nitroanmne ., 
. Httrobei1zene 

' : .. 2-NHrophenell 

. >4-Nitrophenol 
N~y\amine 

. ·-N~iptlenylamlne 
.. ·· 

·N-N~mlne 
2,2'~1-Chtaropropane) 

' . 
·.·Pen~ "\,..: . 

>¥~ 

. ··Phencf 

. . . J:'Yten.:' 
. ::';·,1i~~totobenzene 

!'iiA~,6-rtich-noe 
•;;,:~~-2.4~~T~enol 

10 

10 

10 

10 

50 

50 

20 

10 

10 

50 

10 

10 

10 

10 

50 

10 

10 

10' 

10 

50 

10 

330 

330 

330 

330 

1600 

1600 

660 

330 

330 

1600 

330 

330 

330 

330 

1600 

330 

330 

330 

330 

1600 

330 
\':. • ;;/·: J.t:for darebaledortnoGPC.beinQ,petfomled. lbe ....... GPC:'IcluipfNint Will deternlk11 What the I;QL 11. baled on the va1umt of eJitr'ICJhGPC~ u8ea. However if It ta :O.ilble'•'ln order to . VIde the IDweet -olelblll i . ~,.,...the 

... '· .P 1.. _.,., p. ·"* .. I -~.--~cor¢«·· theQPC.ecncttD. volumethil\ ........ &al for. · · . ArriPii'6t uncserwent UPc:dUtHIP no moNt 1han twice thl•lliifild !Qt. · · · 
ND * not·det.rrrined. aCcording to sw-8270 

:r~:~ Compounds (llCa> may • requested. "~.they ~-be ~ .,ctquantttated per the CLP method for aemiYolatiles, ~()(or men__,_ ..... ;~: .. . . 
. ,•,. .. MluiQde. -. 

The IJ:S. EJ'A.methods that are ~for uae an method SW-8270 (11/90 or mont f'aCent) or the ·CLP me1hod for semtvolatites (OLM02.0 or more recent). Thele methods are baled on solv8nt extnldlon, concentration and GCIMS detection and quantilation. 

40 

~ 
:-1 
• li 
:j 
~--
It 

J •, 

,) 



Note: Quality control requirements are !ipecified 1n Section IV, regardless of the method 
selected. 

Methods 3510, 3520, 3540 or 3550 can be used for sample prepa;-ation for semi-volatile orgame, 
compounds. An overtiew of these extritCtion methods and guid~ 1ce for method selection can be 
found in method 3500. Gel permeation chromatography (Method 3640 or CLP) and/or other 
cleanup procedures must be performed when the nature of the sample requires it (SW-3600 
provides guidance on deanup usage/procedures). 

Ill. ReportiogiPe!iverables - There will be s combination cf hardcopy a• j diskette delivembles. Section II.B. Dan• .;eJivery reqwements, of the SOW, describes the electronic deliverables for both initial and later term. 
The hardcopy deliverable& are as follow .and must be in ttle follOwing order, chronologically 
arranged, by instrument 

Samgle Data 

Chromatogram and quantitation report for each sample 
-----

Raw spectra, 'JaCkground-aubtracted s~. and rete~ standard spectra 101 target 
compoonds. The subcontractor may be .asked to provide those spectra for compounds 
noted as false positives by the analyst 

If TICs are requested, cx:opies of mass spectra of TICs identified witl1 the associa.ed best­
match spec:tra (3 s~). 

Sample data (chromatogram&. quantrtation reports, and spectra) for all re-analyses. Stindards Data 

Chromatograms nnd quantitation reports tor all stc:ndards asociated with the initial and 
continuing calibration. 

· 
-- •------.fm.:a:period of time un-tifthe I.ANL EOD includes compie'e eJectronic reportng capability , 

_the foltowing organics hardcopy deliverabtes are required in addition (See last paragraph 
-- - of II.B of the ·General Requirements"): 

CLP forms 6,7,and 8 for semivolatiles (initial and continuing calibration standards and 1ntemal standard qC summary) 

For decaftuorotriphenylphosphine (DFTPP). for each 12-hour :~eriod, fcJr each GCIMS instrument Mass listing - % relative abundance 

Blank data- in chronological order. 
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Chromatograms and quantitation reports 

For a period of time until !he LANL EOD includes complete electronic reporting capability, the following organics hmdcopy deliverables are required in addition (See last paragraph of II.B of the "General Requirements"): 

CLP form 5 computer generated report 

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

• If ncs are requested and ncs are found in the blank, include the GCIMS library search spectra. 

Matrix spikes/matrix spjke dypljcates • If these are requested the subcontractor will be provided with instrUCtions for spiking. 

Laboratory Control Samples (LCS) - for LCSs analyzed In association with LANL samples, the chromatograms and quantitation ~ are required. 

Extraction benchsheets including GPC standard data if GPC was performed. 

Results, Including EQLs, must be repof18d on a dry weight basis. 

Note: AU hardcopy Ample dltl mutt be legible and dearly libeled with the LANL sample number, lib file ro, date and time of analpll, and GCIMS Instrument 10. Compound names must be dNity marked on allapectra. Hardcopy etandarda dOl and raw QC data must be legible and clear1y labeled wtlh the lab file ID, date and time of analyala, and GCIMS Instrument 10. 

IV. QualitY Contrpt rOC> reguirements - It is important that the laboratory personnel follow Good Laboratory Practices throughout an operations involved In the analyses of samples. Refer to SW-848 chapter one for general quality control requirements for semivolatile organic analysis; In-addition, the QC requirements listed under "Acceptance Criteria" must be followad and criteria met. Failure to meet crtterta requires ,.analyall of aeoclaled umples under acceptable crtlerla. 

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

At;ceptance Criteria 

1. Instruments Performance Check • 

The mass calibration and resolution are verified by the analysis of the instrument performance check soMion, decafluorotriphenylphosphine (OFTPP). The instrument performance check 

42 

., 
f 

- ~ .. 
H 



solution, DFTPP, must be injected at the beginning of each 12 hour period of analysis and must meet the following ion abunda;'lce crttt~ria: 

51 
68 
6~ 
70 

127 
197 
198 
199 
275 
365 
441 
442 
443 

lntensjty Reouired (Reiative Abundance) 

30.0 to 80.0% of mass 198 
<2.0% of mass 69 
Present 
<2.0% of mass 69 
25.0 to 75.0% of mass 198 
<1.0% otmus \f8 
Base peek. 1~ relative abundance 5.0 to 9.0% of mass 198 
10.0 to 30.0% of mBSI 198 
>0.75% of mass 198 
present but lest than mass 443 
40.0 • 110.0% of mau 198 
15.0 to 24.0% of mass 442 

2. Initial and Continuing Calibration • 

The lnltial calibration of the Gen..4S l)'lt8m wiD require a minimum of five co"\Centration levels (20, 50, 80, 120. and 180 to1a1 n;12 uL injection). 8ght compounds (2.~. 2,4,5-trtct\k)rOphano, 2-nlttoenline, 3-nftroaniline, 4-fl.'troalllline, 4-IJIIrophenol, 4,6-dlnltro-2-miJ~, and pentachlorophen will requn only a four-point inilill calibration at 50, 80, 120, JIAd 160 total ngl2 »L lnjec;tion. The ft\le c:oncenlrlltion stJndardl wil be analyzeC within the same 12 hour period . 

. The continuing c:aJibratlon standard wil have a COncel'tblltion of 50 total ngl2 &lL injection. 
rt time remains in the 12-hour time period der meeting the ~a criteria for the Initial caJibration, ~ nwy bt analyZed. It ta not necessary to analyZe a continuing calibration ~ if the lnttill c:dbration standard that II the tame concentnllion • the continuing calltntion atanclard meets the continuing cellbiRori acc:eptanc:e crifllrta. rttlme doe& not remain, a new i'tjectiDn of DFTPP must meet the abundance crtteril given in 118m 1 followed by a continuing callntion atanda'd. 

The relltlve I'8SJ)OI'IM 6lc:tor (RRF) .t 8ICh concentrlltion level of an initial and/or continuing C8llbnltion for MCh target and surrogate compound must be greater or equal to the compound's ""**'"'"" ~ response factor llad In table 1. 
The % RSO for eec:h target and surroglt8 compound from the Initial cafibration must be less than or equal to 1he Maximum % RSO lilted in Table 1. 
The reletiYe re1p0nae factor percent difference (%0Hr) of the initial and continuing calibration for ----each 1arget and aurrogete compound must be less than or equal to the val~n riStad in Table 1. 
Up to four compounds may fail the to meet the acceptance criteria listed In Table 1. However, the four compounds must have a minimum RRF ~ 0.010, and the% RSD or% OHf ~ 40.0%. 
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If a target compound is detected in a sample for which the continuing calibration% Diff >25% for that compound, the sample must be reanalyZed under a oontinuing calibration with an acceptable % Dltf for that compound. 

3.1ntemal Standards -

The minimum required internal standards are: 

1,4-dichlorobenzene-d4 naphthalene-d8 ac:enaphthene-c10, phenan1hren&-d10 chrysene-<112 pe~yfene.d12. 

A retention time and response check mJSt be performed on every Internal standard for samples analyzed. The final concentration for each intemal stanclatd will be 40 total ng/2 u,L Injection. The retention time (RT) for an Internal standard from ~ l8f1l)le cannot > :t 30 eeconda from the pervious daily calibration. The response area of an int8mal standard from a sample cannot exceed a factor of 2 (-50% to +100%) from the previous daily calibration. 

4.Surrogete Compounds- • 
The minimum required surrogate compounds are nltrobenzene.dS, 2-ftuoroblphenyl, p­terphenykf14, phenokt6, 2-ftuorophenol, and 2,4,6-tribc'omophenol. Required recovery limits foRDW. 

WJdl[ &il 
NitrcbenzenHS 35-114 23-120 
2-Fiuorobiphenyt 43-116 30-115 
p-TerphenyJ.d14 33-141 18-137 
PhenokS8 10.94 24-113 
2-Auorophenol 21-100 25-121 
2,4,6-Tribrornophenol 0.123 19-122 

5. Method Blanks-

A sepatate-method blank must be extrac:tec1 and analyzed fOr eact\methOCI, matrix, and/or extraction batch. The method blank must be extracted the same day aa the ftekt aamples It Is associated with. Semivolatlle organic target compounds must nQS be prnent In the blank at a conc:entration > 1he estimated quentitation limb (EOll) wtth the exception of convnon phthalate contanlil.anta. The phthalate contamination can be present up to five times the EQL before corrective action Is required. Sample results must liQS be c:orntGted by IUbtracting any blank value.' An instrument b\ank must be analyzed after any sample that hal had a target compound two ~~!near range offt1tl_instru"*lt(320 nglml) to check for cany-over. 
6. Saf11)les 

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

Acceptance criteria are not met 
• CarTy over or laboratory contamination is suspected 

• , 
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A target compound Is over the1 instruments linear range (160 nglml). In this case. a dilution is required. 

Jt js moortant that the !c.Mti1 possjbJa EOL's lfl achieved tf thet initial analysis of a sample was performed at a dilution and there were no taJget and/or TICs detected aboYe the EQL, a reanalysis at • higher concentration I'I'IUit occur un1es1 the reanaly8ta cannot be performed at a level five times the initial diluted analylil. For eumple, tt the ir'itial analysis was at dUuted 20% with no targe:t andffiCa deteded, a teanatysis wtthout a dilutiOn can be performed. However, if the sample was dituted 25 or 50%, a reanalysis IS not necessary and the diluted initial analysis is reported. 

When a reanalysis occurs, both sets of data are to be included. 
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TABLE 1 .. Ao::eptance Criteria tor Initial and Continuing Calibration of Target and Surrogate Compounds 

Minimum Maximum Maximum% Target Compound RRF %RSD Dlff 
Phenol 0.800 20.5 ;t25.0 

.. Bis( -2.Chloroethyl)ether 0.700 20.5 .:!,25.0 
2-Chlorophenol 0.800 20.5 :t25.0 
1 ,3-Dic:hlorobenzene 0.600 20.5 :!:.25.0 
1 ,4-0ichlorobenzene 0.500 20.5 ;t25.0 
1 ,2-Dichlorobenzene 0.400 20.5 ;t25.0 
2-Methylphenol 0.700 20.5 :!:.25.0 
2,2' -oxybis{1-chloropropane) 0.100 None None 
4-Methylphenol 0.600 20.5 :t25.0 
N-NitroscK>i-propylamine 0.500 20.5 .:!,25.0 
HexachlOroethane 0.300 20.5 :t25.0 
Nitrobenzene 0.200 20.5 :t25.0 
Jsophorone 0.400 20.5 .:t25.0 
2-Nitrophenol 0.100 20.5 ;t25.0 
2,4-Dimethylphenol 0.200 20.5 .:!,25.0 . 
Bis( -2.Chloroethoxy )methane 0.300 20.5 :!:.25.0 
2,4-Dichlorophenol 0.200 20.5 :!:.25.0 

~-.--
~~2,4Jricblorobenzene 0.200 20.5 . .. .±25.0 
Naphthalene--~---~- --~------·-~- o.7oo--c- 20.5 ~ .:!,25.0 
4-ChloroanHine 0.100 None None 
Hexachlorobutadiene 0.100 None None 
4-Chloro-3-methylphenol 0.200 20.5 .±25.0 -··-----~---··--

2-Mett\ylnaphthalene. 0.400 20.5 :!:.25.0 
' Hexac.1Jorocyclopentadiene _ . ~ -· ----- ----- -{);W(}~-- -None-~ ..... None 
2,4,6-Trichlorophenol 0.200 20.5 .:!,25.0 
2,4,&-Trichlorophenol 0.200 20.5 :!:.25.0 
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(2-Chklronaphthalene _ Jo.eoo j20.s 1 ;t25.o ] TABLE 1 -Continue 
Acceptance Criteria for Initial and Continuing C8libtation of Target and Surrogate Compounds 

Minimum ~ Maximum% Target compounda RRF %RID DJtf 
2-Ntlroanltine 0.010 None None -Oimelhytphthalate 0.01t None None 
Acenaphthylene o.eoo 20.5 .±25.0 
~ltine 0.010 None Nane 
2,6-0initrotoluene 0.200 20.5 !25.0 
Acenaphthene 0800 20.5 !25.0 
:,4-Dinltrophenol 0.010 . None--- -~-·-·· .. . --· 4-Nitrophenol 0.010 NOf'tl None 
Olbenzoruran 0.800 20.5 ,:t25.0 
2.4-0inllrototuene 0.200 20.5 .:t25.0 
~ 0.010 None None 
4-Chlorophenyl-phenylether 0.400 20.6 ,:t25.0 
Fluonlne 0.800 20.5 ;t25.0 - -

~ 0.010 None None 
---~ 

... 6-0inllro-2~ 0.010 None None 
-------------- ~y~am~ne~~--~-~- 0;010 None-~-~~ NOM~-

.. -

~yl-phenytelher 0.100 20.~ :t,25.0 
Heachtorobenzene 0.100 20.5 :t,25.0 ~- \: 

Pentachlorophenol 0.050 20.5 :t,25.0 
~ -- .... .0.200---o- -c -20,5~- :t,26.0 

~ ·-

Anthnlcene 0.700 2C.5 ;t25.0 ------- [);.n.butylphthlate 0.010 None Nane 
._...._ ......... 

0.800 20.5 :t,25.0 
Pyrene 

0.600 20.5 :t,25.0 
Butylbenzylphthalate 0.010 None None 
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-(3.-3'-0ichlorobenzidine I 
TABLE 1 • Continue 

Accep1ance Criteria for Initial and Continuing Calibration of Target and Surrogate Compounds 

Minimum Maximum Maximum Target compounds RRf %RSD %Difr 
Bis(2-ethylhexyl)phthalate 0.010 None None 
Benzo( a )anthracene 0.800 20.5 .±25.0 
Chrysene 

- -- -- ------ ------ .. 0.700 20.5 :t25.0 -

Qi..n..Octylphthalate 0.010 None None 
Benzo{b )ftuoranthene 0.710 20.5 !,25.0 
BenzO(k)ftuoranthene 0.700 20.5 :!.25.0 
Benzo(a)pyrene_ ··--- 0.700 - 20.5 --~ -t.25~o~ 

lndeno(1 ,2.~)pyrene 0.500 20.5 .±25.0 
Oibenzo(a,h)anthracene 0.400 20.5 t25.0 
Benzo(g,h,l)perylene 0.500 20.5 ~5.0 
Aniline 0.010 None None 
Azobenzene O.o10 None None 
Benzyl Alcohol 0.010 None None 
lsophorone 0.010 None None 
N-Nitroaodimethylamine 0.010 None None 

·---- . --------~--~--

Sunogltft 
----· -- --- . -· 

Nitrobenzene-ciS 0.200 20.5 ,t25.0 
2-Fluorobiphenyl 0.700 20.5 ;.t25.0 
Terphenyl-d14 --~ 0.500 20.5 !,25.0 
PhenoJ.d5 0.800 20.5 ,t25.0 
2-Fiuorophenol 

----- 0.6.0lL -~ .20.5 :!;.25.0 
2,4,6-Trlbomophenol 0.010 None None 
2-ChlorophenoJ..d4 (Optional) 0.800 20.5 .:t25.0 
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11.2-Dichlorobenzene (~) lo.oso 120.5 l;t25.0 I 
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ORGANICS 

~QMJII ·SPECIFIC REQUIREMENTS FOR ORGANOCHLORINE PESDC!QESIAROCLORS 
I. OVervieW • Support of operations at Los Alamos National Laboratory, dating back to the Manhattan Project in 1943, has involved the u~ otpesticides and polychlorinated bi-phenyls (Aroclors): There is reason to believe that some sites/field units involved in DOE's Environmental Restoration Program may contain detectable concentrations of pesticides and/or Aroc&ors. 

The analytical data generated by the subcontractor under this subcontract will be used to determine if there are measurable concentrations of the targeted organochlorine pesticides/Aroclors that will require remediation or long term monitoring. 
Sample matrices that the subcontractor may receive (but not limited to) could be water, waste water, soil, sludges, traps, filters, and oils. 

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

II.Iarget compounds/methods cjtatjons -- --·---- - · 
ESTIMATED QUAN11TADON LIMITS (EQL.s) FOR 

PESTICIDES AND AROCLORS 

Analyte 
Est. Quantitation 

limit (W.gll} 
Aldrin 

0.05 a-BHC 
0.05 

a-BHC 
0.05 

~BHC 
0.05 y -BHC (Lindane) 
0.05 a-Chlordane 
0.05 

't-Chlorr:Jane 
0.05 4,4'-000 
0.10 4,4'-DOE 
0.10 4,4'-00T 
0.10 Dieldrin 
0.10 Endosulfanl 
0.05 Endosuffan II 
0.10 Endosulfan sulfate 
Cl.10 

so 

) .. 
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Endriri 

Endrin Ketone 

Endritl AkHshyde 

Heptac:hlor 

Heptachlor epoxide 

Methc.xychlor 

Toxaphene 

Aroclor-1016 

Arodo(-1221 

Arodor-1232 

.Moc~or-1242 

Arodor-1248 

Aroclor ... 1254 
Arodor-1260 

Ground W8t11ir. 

{)etarmlnation of Estil 1 lllDd OuAnlilat!on UM!TS(fQt I) fpc yam, Melrbw 

t.ow-concentration soil by sonication • 
~tration soli and lludgel by 10nication• 

Factor 

1 

33 

1000 

10,000 
• This factor II based on no GPC cllan-up. The faclor will vaty for sol samples that undergo GPC, baled on the GPC equipment used (volume of extract put lhtough GPC). The laboratortellhould ad'JUSl the final votume of the GPC extract to keep make this factor no > 68, If ponfble. 

yatbgds 

The U.S. ~-'-methode that w options for use are methods SW-8081, dUil column option, (11192 or more recent} or_~-CI..P method for puticideiiMidorl (Ol.M0+;8or mont recent). These methOdl are based on IOfvent extraction, concentratiOn, and GCIEC detection and quar~ 

Note: QUIIIty control requtrementa are •pecm.c:t In Section IV, regard .... of the method Hlecttld. 

Sl 

I 

0.10 

0.10 

0.01 

0.05 

0.05 

0.50 

5.00 

1.00 

2.00 

1.00 

1.00 

1.00 

1.00 

1.00 

·-~--------
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Methods 3510, 3520, 3540, 3550 or 3580 can be used for samples submitted for organochlorine pesticide/Aroclor analyses. All overview of these extraction methods and guidance for method selection can be found In method 3500. Gel permeation chromatography (method 3640 or CLP) and/or other cleanup procedures must be performed when the nature of the sample requires it (SW-3600 provides guidance on cleanup usagelprocedures). 

Ill. Beportjng!Pe!iverables - There will be a c:ombination of hardcopy and electronic deliverable&. Section II.B. Data delivery requirements, of the Statement ofWortt desaibes the electronic deliverables for both initial and later term. which is supplied by the Sample Coordinator. 

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

Sample Data 

Copies of pesticide chromatograms labeled with the sample number, volume Injected, data and time of analysis, GC column identification (by stationary phase and Internal diameter), GC Instrument Identification, compound names of analytes identified (can be on a printout of retention times tf retention times are on the peaks.) This must be provided for both colurms. 

GC integration reports or data system printouts 

For pesticides/Aroclors that are confinned by GCIMS, copies of chromatograms, raw, background-subtracted, and standard reference spectra of target compounds identified are required. For multk:omponent analytes the mass spectra ot 3 major peaks are required. 

Extraction benchsheets induding GPC stanciard data (benchsheet) if GPC was performed. 

Standards d&ta 

Chromatograms and data system printouts for all standards. A printout of retention times and corresponding peak areas (or peak heights) must be lnc:luded, as weU as labeling described under sample data (sample number should identify what kind of &1andard It is). 
Pesticide GPC Calibration Oa1a - W detector traces showing peaks that correspond to the compounds in the pesticide calibration mix. In addition, start. conect, and dump times must be clearty labeled on the calibration printouts. 

For an interim period while LANL Is completing Its EDD, the following CLP forma are required: Forms 6E, 6F, 7E, and 7F. See Section II.B of the General Requirements, last paragraph. 

BawOCdata 

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 requested, the dlromatograms and data system printouts are required. 

Chromatograms and data system prirttouts for LCSs run in association with LANL samples are requillld. 

ac data must be labeled as the standartls data Is. 

Results must be reported on a dry weight basis. 

Not.: AU hardcopy data must be legible and clearly libeled. 

IV. Qyalfty Contml (QC\ requirements - tt is important that the laboratory personnel follow Good Laboratory Practices throughout an operationS involved in the analyses of samples. Refer to SW-846 chapter one for general quality control requirements. In addition, quality control requirements for sample extrac:tions and clean-ups for the technique{ a) used are found In the relevant SW 846 me1hods. 

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

The QC requirements identified under •Acceptance criteria• must be followed. Failure to mNt the criteria on both columnt r.qulrH mnatpla of ... ocblt.cl aamplalblanks under acceptable crtterta. 

1. toHialcaDbnation 

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

The % RSO over the Initial calibration range for the calibration factors must be ~ 20% for all target and surrogate compounds. 

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

The two surrogates to be used are tetrachtoro-m-xylene and decachlorobiphenyl. Recovery should be reported as a percentage and must be within 50-160%. Recovery outside of these limits will require re-extraction and reanalysiS. If these limits are 
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exceecsecs again the data will be accepted, however frequent failures to meet these limit& for surrogate recovery wiU require investigation by l!he laboratory. 

54 



3. 

Retention time windows n defined as plus or minus three times the standard deviation ~the mean absolute Attention times from the conc:81itlaiD'IMII of the Initial callbratian. For the nUtkomponent target compounds, choose thnMt to fto11 major peaks and ·calculate the mean and lblndard· deviation of thCIIee peaks. Retention time windows for..,. and surrogate compounds are to be determined for both the primary and sec:ondar)' columns. 

The 11118ntion times wit! be wrified by the calibration vef•"ic:atioo• stariCIIW. 

6. B.llaka 

MethOd blanks must be analyzed 8lang wllh every analytical run for each matrtx and -method used.- Contamln8tion ll'lllt not a::eed the EQL 

6. 8makdcMn s;dttGI 

The breakdown of either 4,4'-DOT or endrtn cannot exceed 201K: 
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SECTION Ill • SPECIFIC REQUIREMENTS fOR HIGH EXPLOS(Ve1 ANAL)'SfS l. Qvwrvltw - Because of the history of weapons design at Los A.lamoa Nlltkmal Laboratory. dating 
back to the Manhattan Project in 1943, there is ruson to believe that sorm siteslfieki units 
inYotYed in DOE'• Environmental Restoration Program m&')' contafn detoctsble concentrations of 
high explosives that may h8ve been tested for use as triggerin; devices during reSE~rch and 
deo.-.topment ac::tMtiet• for nuclear weapons. 
The ana1ytical data generated by the subcontractor under this RFP subcontr?ct wiU be used to 
determine If thent are measurable concentratirlflS of the targeted explosi\'8S compounds that will 
re... Jire remediation. 

Sample matrices that the subcontractor may receive (but not limited to) could be water, wute 
water. soil, sh.Jdges, fitters, and oils. 

The methods that are being cited in this section are those used by either the Environmental 
Protection ArJerq (EPA) or the United S1Btel Nmj Envirtlnmental Center {AEC)- formerty, the 
United States Army Toxic and Hazatdoua Materials Agency (USATHAM.-'\). as are the targeted 
anatytes for theM anaJyln. The methods generally consist of either extraction (liquid or soltd 
phase) of the analytes frvm the lample matrix or filtering of the sa;npte (W8fllr) followed t:y 
reveraed phaSe HPLC and IN detedlolt. Nftrocellulole Is determined by nwasurement of 
nltratelnin1te. jxoduced by hydrolylil wt1h sodium hydroxide, and meHUted uaing ion 
chromatography. Ouantltation of the anatytea Involves the relationship of the response ot tne 
anaJyte in a sample to a response factor generated using standards. 

I.Itr;tt sgrnppundllmstb cJtdRnt 
The following group of target ana1yte1 for high explosives will be referred to as the ·e330• analytes 
bec:aUSe theyare the analytes that are covered under method 8330 in EPA's SW-846. 

Octahydro-1,3,5. 7-tetranitro--1,3,5,7-tetrazocine {HMX) Hexahydro-1,3.~1tro-1,3,5-triazine (ROX) 1 ,3,5-TrinftrobenZene ~~-- _--(1,3,5-TNB) 1,3-Din!trobel1Z~-- (1.3--0NB) Meth;'-2,-4,6-trinitrophenylnitramine - {Tetiyi)-Nitrobenzene 
(NB) 2,-4,6--Trinltrololuene 
(2,4,6-TNT) 4-Amino-2,6-dinitrotoluene (4-Am-ONT) 2-Amlno -4,6-dinltrotoluene (2-AM-ONT) 2,4-0initrololuene 
(2,4..oNT) 2,6-0initrotoluene 
(2,6-0NT) 2-Nitrotoluene 
(2-NT1 3-NitrotOiuene--· 
(3-NT) 4-NitrotOiuene 
( 4-NT) 

Holding times for the samples for ·s330" analytes are (1) for water samples, extractiOn must occur 
within 7 days of sample collection, (2) .or sci1 samples, extraction must occur within 14 days of 
sample c:ollection, and (3) analysis must oc.cur within 40 days of extraction for both soil and water 
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sa~ (rtumber 3 does not, in :any way. release the subcontractor from the dala tum around time obligation.) 

Methods options for these "8330 anatytes• follow. nese alternate methods - broken out by soil and water, provide the "estimated quantitation limits" (EOLs) that the subcontractor is r~Jqulred to meet. whether using methodSW-8330 and SW-8331 or the USATHAMA methods. 
AQalytes ;o Sol! Estimated Ouantjtation Ljmjts(EQls)­

HMX 
ROX 
135TNB 
130NB 
TETRYL 
NB 
246TNT 
2AONT 
4AONT 
260NT 
240NT 
2NT 
4NT 
3NT 

(mglkg) 
2.2 
1.0 
0.25 
0.25 
0.65 
0.26 
0.25 

0.26 
0.25 
0.25 

--- __ Q.25 ____________ -----------·------------
0.25 

Metbgd Options that can be uyd· 

SW-8330 (11192) or 

USATHAMA AUGUST 1989 REVERSED-PHASE METHOD FOR THE DETERMINATION OF _ EXf>LOSIVE RESIDUES IN SOIL 

.6ol!ytes in water EQLI- rnjcJ'Qgi'BIMIL. 
.I.Sltt High 

Rox·., 0.&4 14.0 135TNB • ., 0.26 7.3 
130NB•t. 0.11 4.0 
Ns·• 6.4 246TNT • ., 0.11 6.9 
240NT•I 0.02 5.7 
260NT•I 0.31 9.4 
2AONT• 0.035 
4AONT• 0.06 
HMX'I 13.0 
TETRYLI 20.0 
2NT 12.0 
3NT 7.9 
4NT• 8.5 
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Whefe tnere are blanks above;~the--EOtsnave~not bee'l determined. Assume an EQL. of 1.0 
microgramsll tor the low watbfS ana an EOL of 10 nlicro-gramsfl for the high waters where va· 1es 
are missing. As more informab::m is evailable, it wiU be provided. 

Method options that can b:. uad;. 

SW-8330 (11192) or 

USATHAMA 1990 IMPROVED SALTING-OUT SOLVENT EXTRACTION METHOD FOR 
DEl!:RMINATION OF LOW LEVELS OF NITROAROMATICS AND -~ITRAMINES IN 
GROUND WATER 

USATHAMA 6I3M8 METHOD NUMBER UW14. DETERMINATION OF EXPLOSIVES IN 
WATER BY HIGH PRESSUHE LIQUID CHROMATOGRAPHY 

Anatytes jo water sarooles &sume EOLs of 2!i ~ram&ll. 
Nitrogtycef'ine (NG) 
PentaerythritOI tetranitrate (PETN) 

Method 

USATHAMA AUGUST 1989 Rl:VERSEO-PHASE HPLC METHOD FOR THE DETERMINATION 
OF NG ANO PETN IN WATER 

hoatytoa jn sol saropbl Auyme EOL:i of o 50 rn~ 
Nitroglycerine (NG) 
Pentaefythritol tetranltrate (PETN) 

Mc:tbod 

USATHAMA AUGUST 198P REVERSED-PHASE METHOD FOR 11-iE DETERMINATION OF NG 
AND PETN IN SOil 

Anaty;te -in water Assume EOL of 5.0 mim!Qrams/L 
N~uanicline 

US \THAMAAUGUST 1989 REVERSED-PHASE METHOD FOr. THE DETERMINATION OF 
Nil lOGUANIOINE IN WATER 

Anllytc jn sojf 

Nitroguanidine 
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USA THAMA AUGUST 1989_ REVERSED-PHASE METHOD FOR THE DETERMINATION OF NITROGUANIDINE IN SOIL 

Analyte jn water ~ 11 rnjs;IQgramsll 
Tetrazene 

MeUlod oPtions that can be u5ed: 

SW..s331 or 

USA THAMA REVERSE-PHASE HPLC METHOD FOR THE DETERMINATION OF TETRAZENE IN WATER (Holding time Is stated as "samples should be processed as soon as possible after receipt, preferably within a day. 1 
Analyte jo soD AssY!DO EOL gf 1_,_3 mJkg 
Tetr.azene 

Methoc:t gotjons that can be ysed· 

USATHAMA REVERSE-PHASE HPLC METHOD FOR THE DETERMINATION OF TETRAZENE IN SOIL (Holding time Is stated as "samples ehould be processed as soon as possible after receipt. preferably within a day.·) 

Anelyte in water 

AsSU!DO EOL of 10.0 mjcrggramsiJ. 

USAntAMA METHOD FOR THE DETERMINATION OF NITROCEUUOSE IN WATER 
~-~-Jbe_noted assumptions, above, are based on the USA THAMA lower limit or the Hnear concentration range. 

Holding times for the non-"8330" anatytes are the aame as for the "8330" anatytes. Note that USATHAMA AJCOmmends that aamples for tetrazene analyses be "processed as 10011 as possible after receipt, preferably within a day .• The subcontraclor should take this into consideration when analyzing samples for tetrazene. 

Nott: Quality control requiNments IN apectned In Section V,l"8ffll1ddeu of the method rselecl8d. 

HI. ~ ·There will be a combination of hardcopy and electronic deJiverablea Section II.B. Data delivery requirements, of the Sta1ement of Work, describes the electronic deliverables for both initial and later tenn. 
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The hardcopy deliverables are as ft•low and must be m the following order. ammgec! chronologically, by instrument 

Sa!TJOies data 

Copies of HPLC chromatograms for each sample (for each column), Which ar& labeled with: 

l8mple number 
volume injeded 
date and time of analyais 
HPLC column identlficetion 
HPLC inltrument ldentlllcation names of compounds Identified, With retention times, areas, peak heights, and c:onc;a ttrations tound (this nwy be on a summary 8heet. if retention times 818 on the peaks. 

---------

-. -- ·- - .. - -- Copies of HPlC chromstogran as descr1bed under •samp~es data• for P.U st.andardt 

Qedala 

• 

• 

Chromatograms of blanks labeled n deacrlbed under samples data . 
Provide chromltogranw of labont1oly control semp1es and matrix spikes (If mquelted) tlt:MMd .. dfllcribed under aamplel data. 

Resub nmt be F8pOI1Id on 1 dry weight basil. 

rv. """"r.pntrpl tocl,. ....... -n • ~that ttte laboratory personnel follow 
Good l.llboratory Pr8Cbe throughout .. operation~ involved in the analytas of eamples 
for high ~ and that they mainiU1 M intef'r.al QC program that is relevant lo the 
anafyaes under c:ontldlnltior\-.tn thll Clle, high explo&ive&. In eddltion, It il required CD follow tht ......,_general QC pr'Oeedurelas .,.lid out in ChaJ*r 1 of SW-846. 
Mlllrix lpiike and matrix apfke ctupllcam analysis may be requested. A sample wll be submitted to be used a the matrix media r matrix spikes an AJqU8Ited and spiking diNetionS will be pnwlded br the Sample Coon:linalor. 
The QC requinlmentlldenllled under •Accep~ance crfterta• nud be followed. faUure to 
.--the crtlerla requha ...,..,. of I880Ciated aarnpleiJibtanka under 8CC8ptabte crltltrla. 
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·j. IoWa\ calibration - external 

A minimum of 3 concentrations of the target ana!ytes and surrogate(s), with one of the standards at a concentration equal to the estimated quantitation limit is required. Other concentrations should define the expected rang~ of concentrations in the samples. % RSO must be <20 % over the working calibration range. Either a calibration curve or a single response factor may be used. 

2. Retention time windows 

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

a. Make three injections of all standards within a 72-hour period. b. Calculate the mean and standard deviation (a) of the retention times of each analyte and surrogate. 
c. Establish the retention time window as :t 3 g from the mean retention time. 

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

If the dally standard retflntion times are acceptable, the mean of the retention times Is used as the midpoint of the retention time window for that day. The width of the window is the :t3 g found in the initial calibration. 

All subsequent daily standards at midpoint and end of run must fall within the dally retention time window. If any analyte of any daily calibration fails to fall within the daily retention time ~ndow, a new initial calibration must be performed. 

3. Qajly calibratjoo and response facto[l 

A dally calibration standard is prepared at a concentration midway between the concentrations of the initial standards. This standard is run before the samples to check the condition of the HPLC. It is also run after each group of ten samples, and at the end of the run to ensure system stability throughout the analysis of the samples. Response factOrs for each analyte must be obtained from the peak height or area and compared with the mean response factors obtained in the initial calibration. The response factor for the daily calibrations must agree within :t15% of the response factor of the Initial catibration (:t10% for nitroguanidine and tetrazene). Corrective action to the analytical system or a new initial calibration must be performed if these criteria are not met 
4. Laboratory control samoJe. 

Complete system performance will be monitored by using a laboratory control sample. A known amount of 7 to 1 0 of the ana!ytes plus surrogate equal to 1 Ox 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 samples are carried throu9h the laboratory procedure and analyzed as 
samples. 

A laboratory control sample is run with each batch of sam,Jies and the results are compared with the known amount Advisory limits for recovery are 60·120 % for water 
and soil samples. As ir1formation is gathered, these windows will be mvised 
.5. .6lar,k sample 

A blank is prepared by adding. a knoWn amount of the surrogate to either reagent water or 
clean sand. The blank samploe is run with each batch of sample artd the recovery of the 
surrogate is found. If targe1 anatytes ere found at greater than EOL. contamination must 
be corrected before furtfler analyses are performed. 

Acceptable surrogates are compounds similar to the taruet anatytes but not pnesent in the 
samples. Two surrogates in use are 3.4-dinitrotoluene (required) and 2-methyl-4-nitroaniflne (MNA) (optional). The surrogate( a) is added to samples, blanks, and l CSs 
and the complete laboratory procedure IS canled out Su~ mcovery.is .reported for 
all sampHa5, blanks, and lGSs:--wcndoW'S-will])o-=-c18Y.ek>pedfof..a:eptable recovery as 
data ia co41eded. .. --
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SECTION Ill • SPEgflt;1if,QUIREMEN]S FOR RADIOISOTOPE ANA!.YSES 

I. Oyervltw • Because of the history of we~ pons de-sign at los Alamos National laboratory, dating back to the Manhattan Project in 1943, some sites 1 field units involved in DOE's Environmental Restoration Program will C()ntain detectable concentrations of radioactive material that have ~n used during research and development activities for nuclee~r weapons. 

The analytical data generated by the subcontractor under this subcontrad 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, soil, sludge, filters, and oils. 

11. Target ana!ytea ·Table 111.8.1 contains the analyte target list for radiOchemical analyses. 

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

111. Reoortlrgldellverab!es 

HardCOPY 

Sample preparation worksheets 

Software outputs for instruments on a sample-by-sample basis 

NIST traceability for standards 

Calilbration information. 
------

-- LANL may request additional hard copy data deliverables based on the subcontrador's speci"ic method/equipment 

IV. Quality Control (QC) requirements 

1. Good laboratory PraCtices • 
·It is important that the laboratory personnel fOllow Good LabOratOry Practices through•)ut 
all operations involved in the analyses of samples for radioisotopes and that they maintain an internal QC program that is relevant to the analyses under consideratior •. 

Laboratories should observe the guidance of the Good Automated Laboratory Practices 
(GALP), EPA December 28, 1990 draft, document in their handling electronic files 
representing sample raw data, sample processed data. and instrument calibration and configuration information. 
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2. ControiChans 

F- : an analytes of interest, the analytical laboratory shall maintain internal control charts to. lab controi standard samples of bo~ water and soil rnatrices. The analytical laboratory shall initiate these control charts prior to beginning LANL work and update them iJS data becomes available. The lab will be expected to use proressional judgement in use of resulting statistical control information. 

3. Instrument Performance Verification and Calibration 

:nstrument performance verification and catibration shall be performed at the freQuenc1es 1ndicated in table III.E.3.1. The respective control chart. shall be updated as data beCOtneS available or daily, whichever is grenter. 

The data resulting from p-erformance · .. erification measurements shall be charted using the guidance of ANSI N42.2, \feasurement Quslity Assurance for Radio8$$8y Laboratories, (section A.5.2.2) and Manual on Presentation of Data and Control Chait Analysis (ASTM STP 150, Part 3, section 33 (individuals). ASTM 1976}. Th acceptance criteria for statistical control in table lll.k::.2 shall be observed. In the ciroumstance that one or more of these accepta,~ce criteria are not met then corrective a~on up to and includ1ng re­calibration shall be done and documented. The corrective action process to be followed by the lab should be documented in an SOP. 

The indicated calibration frequencies as.'>ume no change in instrument settings (e g. bias voltage) or components (e.g. gas-proportional counter window or laser rJye). If such settings or components are changed the lab will conduc::t the necessary cc.librations. 
4. Acceptance Criteria 

Failure to meet the tracer or carrier recovery cntena for a LANL sample requires re--analysis of that sample at leatlt once. A subsequent fai':Jre shall be indicated in the case narrative. Failure to meet trnc:er and carrier recovery criteria for the reagent blank or lab control standard requires re-a~alysis of all associated LANL samples under acceptable Clitena. Failure to meet the lab control standard or method blank criteria requires m---~ana,Ysrs· of all asSOCiated LANL samples under acceptable criteria. If re-analysis for any of the -above reasons is prevented by eXfiausbOn of the supplied sample this shall be indicated in the case narrative. 

a. Tracer recoveries 

Tracer recoveries for alpha emitters shall ~-gre;oterthan or equaTtO 30% but ---•te::~ss~tha~n~or equal to 110%. Tracer recoveries for other than ai'Jha emitters shall be greater than or equal to 40% but less than or equal to 1 1 Cl% 
b . Carner recoveries . 

Carrier recoveries shall be equal to or greater than 40% but less than or equal to 110%. 
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c. Method blanks 

Method blanks shaD be prepared along with samples in the SDGIRN. These shall include all preparation steps and all reagents for each analysis and for the matriX (i.e. soil, water) which matches that of the associated SDGJRN. Method blank results shall not exceed the EQL in table 111.8.1 LANL shall consider the aliquot size of the associated samples in evaluating the dCCeJ)tabUity of the reported method blank result 

d. Lab Control Standard (LCS) 

Standards traceable to NIST in a matnx comparable to the associated samples shall be run at a frequency of one per SOGIRN. Analyte recoveries must be :t 25% of the certified values. The LCS need not contain au analyles reportable for that analysis. 

· · The activity of the LCS should be in the range of five to fifty times the respective EQL IJVhere the contractual EQL is 0.01 pCilg the activity of the LCS should be in the range of fifty to two hundred times 1he respective EQL. 

e. Matrix spikes (M~L .... ·.·.· 

Those analysis where matrix spikes are required include: strontium-90 when a strontium-85 tracer is not used, tritium by liquid scintillation, total uranium by KPA, mass spec:troscopy techniques, radium-226 by other than tracer techniques, radium-228, thorium-234, and lead-210. The matrix &pike 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 fifty times the . -- - --·respective EQL Whet'8 the c:ontractual EQL is 0.01 pCilg the activity of the matrix_ spike should be in the range of fifty-to two hundred times the respectiVe EQL The MS need not contain all analyte& reporta~ for that analysis. 

Matrix spikes, where required, shall be run at a rate of 1 per 20 samples or per LANL SOGIRN, whichever is greater. Matrix spike recoveries should be within 25% of the expected value. The lab Will be expected to note in the case narrative any matrix spike recovery outside of this limit and to use professional judgement in deciding If re-analysis of associated LANL samples is necessary. 
f. Duplicates 

At least one sample in eaCh SOGIRN shall be p~ In duplicate_and reported .. There are no required ac:ceptance criteria for these duplicate results. Where there is insufliclent sample to allow a duplicate analysis to be done the situation shall be noted in the case narrative. 

In the situation where only Offi: sample Is available for both the duplicate and matrix spike analysis and their is insufficient mass/volume available, the dupliCate analysis shall take precedence. 
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v. Iechnk:me •12KHk.ttUWllJulcwdl. 
1. General 

a. The total propagated uncertainty (TPU) associateci with reported rf!-SUits shall be one sigma, 68% confidence interval. TPU shaH include rea&or.•abte and appropriate systematic uncertainties associated with analyS-is in addition to the uncertainty from counting statistics. L.att.s an refetred to Data Reduction and Error Analysis for the Physical Scie•nc'.fiS (P.R. Bevington; McGraw-Hilt 1969; 56-&t) for the pr 1pagation of COU!"tting and systematic uncertainties. 

b. Subtraction of method blank "~!Suits from sample results shall not be done. 
In the analysis ot tritium, we would consider the vial co1.mted for purposes of background subtraction as $8p818te from those eountOO as a result of the required method blank preparations. 

c. Each lab shaD uae NISI traceable standard& for calibration, tracer, and LCS purposes. Dilutions of NISiT traceable standards shall be doc:umented in a·conftolled notJJbook or- bindftr;--'Nhen a NIST ~ atandatd is unavailable tor a ght'8fl analysis, the UN of standards that are not NISI traceable lh8ll be lnc:bded in the report narrative with historical background information and/or !tie basis for the known value. 
d. The certlftcate specifted expntion date of 118rldards or reference materials should be obsetwd. However, where the vendor has provided supplementaty documentation of a longer useful life of the standard or reference material this may be used. ThJI supplemental documentation Shall be retalneld with the c:ertfficate. 

e The following general equation for MOA {mlr.imum detectable activity) shall be used unless othefwiae noted herein or approved by U\NL: 
MOA .. (4.65 (EtKG)0·8 + 2.71m.~~__!_'f".~-------~- ---
VVhere BKG Ia \:he total background counts, Ts the sample count duration, EFF Is the fractional detector efficiency, V is the volume or unit weight. and Y iS the fractional chemical recovery obtained for the tracer or carrier. Other terms as may be required, e.g. gamma abundance, can be used in the denominator. 

Those labs wiShingtO use the decision level principal of ANSI N42.2, Measurement Quality Asauranoa for RadioaM~Y_laboiatot'ies,are---­welcorne to do so. However, we would expect the inclusion of Information in the data package regarding the •nominal values of a number of parameters (background count rate, count time, estimated interferences, chemical recoveries, decay times, etc.)" used to arrive at the stated decision level. The source of the nominal values shaH be addressed in an applicable SOP 

66 



f. 

The determined MDA or ANSI N42.2 decision level1shall be less t11an the respective EOL. indicated herein. Technical difficulties, e.g. insufficient sample, that prevent meeting the respective EOL requirement shall be documented in the case nanative. 

Counter$ shan not be reserved for a particular type {e.g. method blank& or other QC sample) of sample. Counters may be reStarved for specific nuclides. 

;. \Mlere 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 her&-ln 1he lab shall not use a value other than the decay corrected certified value. 

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

i. Unless herein specified, the soil aliquots used in wet chemistry techniques shall be ~~ to_11 total digestion or fusion prior to analysis. No other ---llorriOgenization or size-exciLISion steps are required. 

2. Alpha s.pedroscopy 

a. The presence, evaluation, and explanation of any unusual peaka, greater than 10% of the tracer peak, beyond those of the tracer and expected analyte peaks should be Included in the report narrative. 

b. The area counts of an analyte or tracer region should be detennined by integration of counts in defined ROt unless the number of counts In the respective region exceed 25. In the slb.Jation where the area counts of a region exceed 25 peak fitting algorithms may be used. 

c. Labs using uranium-232 as a tracer in sequential isotopic uranium/thorium determinations should take ste-p-s1cnn1nimlze tM contribution of thorium--228, from uranium-232 decay, In their reported isotopic thorium results. 

d. Each alpha spec LCS should contain sufficient 1JCtivity, as required herein, of each isotope to be quantified to yield as useful result The exception to this will be uranium--235 in isotopic uranium analyses. 

e. In the case of analysis for isotopic uranium only the uranium-234 and uranium-238 will be subject to the LCS and MS recovery criteria. However, the amount of uranium-235 in the LCSand MS spike as well as the uranium-235 results for the LCS and MS shall still be reported. If 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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3. Liquid scintiUaton for tritium 

a. The analytical batch LCS sample shall be positioned ahead of all the sample vials in the count sequence. The final two vials of the count sequence shall be an instrument check standard and instrument background check vial. Th.;-se tailing instrument control check vials mRy be separately/previously prepared vials. The tailing instrument background vial result needs not bE· used in any result calculations. lnfonnation on the known activity and reference time of the tailing instrument check standard vial should be mc:ludecl in the package. 
b. If the quench value of any reported sample lies outside the instrument quench curve range, this shall be noted in the case narrative. 
c. The duration of 1he da~Memperature adaption procedure shall be addressed in the lab's SOP or analytical documentation. 
d. The s.ame amount of sample and cocktail shaH be used for all samples within a batch. The amounts of each should be indicated on a vial preparation log sheet This sheet should also indicate tne brand name of 

- ----- -tt.acocktail or the composition If not a name brand. 
e. The LSC counting pro1ocol should be set up to report the count rate outside the tritium counting region or demonstrate through spectra the lack of s~nificant counts boyond the tritium region. This information shall be provided to LANL. 

f. For tritium in soil analyses, result shall be reported in pCi per volume of extracted water. Volume units of ml or L are both satisfactory, i.e. pCilmL or pCIIL. The percent moisture of the sanlple shall alSo be determined for any soil matrix for which tritium is also requested. 
g. Soil samples for tritium analysis should t--e preferably frozen but shall at least be ratngerated pnor to analysis. 
It labs should attempt to use a soil sample siZe sufficient to, considering the sample soil moisture. allow extraction of the necessary volume of native soil moisture for counting. If the available sample siZe/soil moisture requirell the addition of dead water this ~ aliquot shall be accounted tor rn Ctle calculation of the native soil moisture tritium activity. 

i. Sample aliquot! of aqueous samples shall be distilled prior to analysis. 4. Gamma spectroscopy 

a. The isotopes to be quantified and their respective energies. abundances, and half-lites will be supplied by LANL. These isotOpes and the abctVe quantitation tnformation may be updated on a periodic basis. 

69 



For those software packag,es allowing an identification only library, LANL will supply a list of isotopes and energies that shc•uld be used in the analysis of LANL samples. These isotopes and E!nergy infonnation may be updated by LANL on a periodic basis. 

All isotopes requested by lANL need not be incJL1ded in the LCS determination. · 

b. The same calibration files (energy-efficiency curve, detector background, peak shape characteristics, and internal absorption) for a given detector shall be used in the software analysis of all samples within a batch. The lab may use differing channel-energy files as long as the determinations are documented. 

c. Where there is sufficient sample, the sample duplicate will be a separately prepared container of sample, not a recount of the same sample container. · If there is not sufficient sample, this will be indicated in the report narrative. 'Mlere 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. 

d. The geometry of a sam~J~i-sh8Hret1ect tfiat of the associated calibration standard. Dilution may be used in those cases where the sample size i!s less than the smallest available calibrated geometry. Otherwise a calibrated geometry sufficiently small to accommodate the available sample should be used. 

e. The report narrative should indicate which analysis software package and version_.,..~s used to analyze the reported spectre. 

f. The lab SOP for theg~mrna ·analysis shouldindicate~tfsoflwiireCriteria -usEid to analyze the reported spectra. The lab SOP should also provide listings of relevant software macros used in the acquisition/analysis of spectra. 

-· -·-g~· ·-··Forlflbsesot'tWClre 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 Cunie, Analytical Chemistry, 40(3), March 1968, 586-93). 

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

i. The use of europium.. 154 and -155 sources for calibrations used in the ----·-quantitation·ofi:A'Nt'-samp!eS is not permitted. 

j. The efficiency calibration source shall have emissions at the following approximate energies prc·duced by the indicated isotope: 59.5 keV · (americium-241), 88 keV (cadmium-109), 122 keV (cobalt-57), 166 keV (cerium-139), 279 keV (rrercury-203), 392 keV (tin-1 13), 662 keV (cesium-
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---137Jbanum-137m), 898 keV (yttrium-88). 1173 keV (cobalt-60), 1332 keV (cobalt-60), and 1836 keV (yttrium-88). These calibration sources shall not be used for efficiency, energy, or peak shape calibrations beyond one year since certification of the source. In addition, no isotope In this sovrce will be used beyond five half-lites since the certification date. Sources beyond this one year period may be used as alCS source. 
k. It shall be ac:ceptable to chart the performance parameters of only americ:ium-241, c:esium-137, and cobalt-60 in meeting the requirements of section III.E.2. The parameters that should be monhored include recovefY. peak energy, and peak resolution. 

I. In making detector background detenninations, the lab may use Its own judgement In using either an empty cave, a cave with an empty counlting geometry, or a cave with an appropriate de-ionized/distilled water filled counting geometry.-

m. If the lab's detsc:lor is Incapable of detecting the emissions of requested isotopes wHh energies below that of americ:ium-241 these need not be repor1ed. For those Jab's that ant capable of detecting emissions of these Isotopes the iack of complete calibration of detec:tion effiCiency at these BMI'gie& II acknowledged. 

n. Where the setting Is allowed by IN' lab's software, all counts should have an abundance limit set at 75%. 

o. Vendor supplied training in the apeo:ific software being used for gamma spectralanalysil by the respective analyst(s) is strongly encouraged. 
p. The soil sample aliquot that is counted shall have been previously dried. 5. Gross alpha/beta 

a. A planchet residue coverage ~ limttation of 5 mglcm2 for alphalbeta detarminations and 10 rWiJicm' for beta only determinations should be observed when using a 2-inch planchet. However a planchet residue coverage density of up 10 10 ff9cm2 for alpha/beta detefminations may be used if an eddltionel LCS sample With a planchet residue coverage density of 7.5 to 10 rnglcm2 is run with each SOGIRN. 
b. Prepared planchets lhoukl not be flamed If they are maintained in a desiccated environment prior to counting. If ftaming is necessary then this should be included tn the case narrative. 

c. -TM-acldiiy of aqUeous samples should ~-checked before analysis and pH < 2 confinned. Samples whoSe pff dci8s not meet this criteria should be acidified and analysis held for 16 hours.. LANL SMO should be notified which samples required ack.llfication by the lab in thiS manner and the report narrative should also indicate this fact. 
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d. It is permissible for t11e laboratory to use other than the certified value in assessing the recovery ot their LCS and MS recoveries due to the gross nature of this analysis. The approach taken by the lab to derive the "apparenr known value of the LCS and MS spike shall be documented in an SOP and referenced in the data package along with certified known value. 

6. Uranium by KPA (Note that thil II not an anatyals under the routine analyaes categoriea, but Is a commonly-requested.non-f'Outlne analyals.\ 
a. Individual measurements shaH have a minimum li\'~-time of 200 u.sec. and an R2 of greater than 0.97. If sample dilution does not allow this criterion to be met the lab should note the problem in the case narrative. This criterion is not applicable if the concentration is below the EQL indicated in table 111.8.1. 

b. lANLreserves the right to require the use of the method of standard additions (MSA) in the analysis of samples by KPA. 

c. Total digestion or fusion is not required for KPA ar.alysis of soil samples. 
7. Elemental uranium by ICP-MS 

a. The lab's procedure should be based on EPA method 6020 with uranium specific quantitation guidance from EPA EMSL..CIN method 200.8, "Determination of Trace Elements in Waters and Wastes by ICP-MS". Any deviations from EPA method 6020 in the lab's procedure shall be submitted for approval as provided for in section Ill. B. 
8. Strontium-90 

a. Where the strontlum-90 activity of a sample Is expected to exceed 5 pCifg the sample should be ro-counted a few days henc:e ao as to observe an expected increase due to additional yttrium-90 ingrowth. It Is only necessary to docume11t this countand the results in the supplied data ·- - ----pack&ge. Acomplete calculation of an additional fir1a1 res_ult is not necessary. 

9. Gross gamma 

a. It shall be permissible for the laboratory to use other than the certified value in assessing the_recovery of their LCS and MS recoveries due to the gross· nature of this analysis. The approach taken by the lab to derive the •apparenr known value of the .LCS__an_d_MS__spike-Shall be documented in -- -an--sOP anCffeterenCed in the data package along with certified known --~lue. -

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

b. Minimum detectable activities/concentrations for ICP·MSIICP·MS·FIA techniques shall bo determjned based on standard practices. 

----·----
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Table ID.B.l Tarset analyte EQL1 by matrix; pCilg or pCiiL unless indicated 
Analyte Soil Water Tedmique2 

Gross alpha/beta--- ~ ~ ~ ---- IO;o---~~- 3.0 .. proponional 
Gross alpha/beta 10.0 NA liquid sc:intlJJation 
Stmntium-903 

2.0 s.o gas-proportional 
Americium-241 0.1 0.1 alpha spectroscopy 
PJUtonium-238, -239 0.1 0.1 alpha spectroscopy 
Thorium-228, -230, -232 0.1 0.1 alpha spectroscopy 
Thorium-230. -232 0.1 0.1 ICP-MS.FlA (commonly-

RqUeSted non-routine 
--- - anal)'lis) - ----~ ~~ ~ 

----

Uranium-234. -235, -238 0.1 0.1 alpha spectroscopy 
Uranium-234. -235, -238 0.1 0.1 ICP-MS.FIA (commonly-

~non-routine 
anal)'aia) 

Tritium~ 300pCiiL 300 liquid scintillation 
mUltiple isotopes Am-241: I .-\m-241 :-20 - --pmmaspectroscopy (Table-m.F.4) C..137: 1 Cs-137: 20 ... 

Gross gamma 2.0 100 NaJ(TJ) or HPOE 
-- ~---- ~~----~-- ------ detection ------ ----------

Total uranium ____ o.s f!811 I f.lWL- K.PA 4 (commonly-
requested non-routine 
analysis) 

Total uranium o.s~1 ) f'BIL ICP-MS (commonly-
~-

-- -- ... -- requested non-routine 
analy&is) 

b.dium--226 1.0 1.0 ~--.. 
- ---

Ridium-228 o.s 0.5 assorted 
Thorium•234 1.0 20 assorted 

. ~ 
~ 

- ..:'i-'1 ;~>· .·. ' ·~ : .. ,_·,...., -:·. ···t:· .-~~--- .. .- ... ,: .... :: 
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Table lll.B.l Target analytc EQL1 by nu.trix; pCi!g or pCi/L unless indicated 
Analyte I Soil Water Technique2 =:;t2.0 ---ii-210 s.o assorted 

--1) Estimated Quantitation Limit (HQL) 2) The Los Alamos Natjonal Laboratory methods for these analytes are conUtined in LA­I 0300-M, "Health ar1d Enviromnental Chemistry: Analytical Techniques, Oat! MBJU18ement, and Quality Assurance". 3) )t may be presumed that strontium-89 is not present. 4) Kinetic Phospboresoence Analysis, also referred to as pulsed-laser phosphorimetry (ASTM D 5174-91)-or kinetic laser phosphorescence 
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Table ID..E.2. Statistical Control Accept.ance Criteria 
Rule No. Rule 

1 1 point above 3 sigma 

2 2 of 3 points above 2 sigma 
3 4 of S points above 1 sigma 
4 8 consecutive points above ceuter line 
s 1 point below ·3 sigma 
6 2 of 3 points below ·2 sigma 
7 4 of S points below ·1 sigma 
8 8 consecutive points below center line 
9 15 poiDts inside :tl sigma 

10 8 points outside :tl sigma 
from ASTM C1210-91, table 1 

• • 
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r ---------·-Tablr! Ill.EJ. I ln:.strument \ erif1cati )nand Ct~IJbration Frequency -
T . F ·------lnstTurnent and/or Te;hni-;:uc 1carwn re<JUency ration Frt:quency Calibration Type 

-
··-

ectroscopy I eneJiY-channel l W(:C:Kly monthly I detector background I w.::ekly monthly - -detector efficiency wc:ek!y semi-annual 
pet;troscopy 

f-
cha.nne l~nergy weekly annu11l [ detector background weekly monthly 

deteCtor efficiency weekly annral 

·-peak shape characteristics '"~~k!y annual 
ortional Counting 

- -· ----mass-attenuation 
annual 

-l detector efficiency aily before use annual 

l -detector background ~ befon- counting weekly 
cross-talk quarterly annual 

plateau voltagr- quarterly annual 

--per EPA 6020 

instrument calibration aily before u~:~ weekly --instrument background 
aily before use 

intillation 

uench curve/detector efficiency aily before usr- semi-annual 
--counter background each count batch 

I 
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Table Ili.E.3.l lnstrumc:nt Verification and Calibration Frequency 
lnstrwnent and/or Technique ication Frequency ration Frequency Calibration Type 

ma Spectroscopy 

detector efficiency aily before use semi-annual 
detector background aily before use weekly 

... 

i 
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Table l!I.F.4 G.in::J;a. Spectruscopy Analyte Reql:iremcnts r---;~uclide l Nuclide namte I N~•clidc Nuchde Name symbol 
s;mbol 

Ac-228 actinium-22S Pa-231 · protactinium-23 l Am-241 americium-241 Pa-233 protactinium-233 -----·-Ann Rad annihilation radiation Pa-234m protactinium-234~ Ba-140 barium-140 Pb-210 lead-210 Bi-211 bismuth-211 Pb-2ll ·-lesd-211 .Bi-212 bismuth-212 Pb-212 I lead-212 Bi-214 -bismuth-214 '"'Pi):Ij.(. lead-214 Cd-109 cadmium-109 Ra-223 radium-223 Ce-139 c;ium-139 R.a-224 radi•un-224 Ce-144 cerium-144 Ra-226 radium-226 Co-57 cobalt-57 R:.t-106 ruthenium-! ~6 -Co-60 cobalt-60 Rl-219 r&G .. m-219 
·-Cs-134 cesium-134 ~e-75 selenium-75 Cs-137 cesium-137 S•1-l 13 tin- I 13 
-Eu-152 europium-152 ~-r-85 strontium-85 Hg-203 mercury-203 Tt·•-227 thorium-227 1-129 iodine-129 Th-234 thoriur.l-234 K-40 potassium -40 Tl-208 tballium-208 La-140 lanthanum- 140 U-235 uranium-235 Mn-54 manganese-54 Y-88 yttrium-88 Na-22 sodium-22 Zn-65 zinc-65 Np-237 neptunium-23 7 

I 

1 .. 

~.: : 
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