
SIAIfMfNIOF WORK (FORMERLY CALLED 

NREQUIREMENTS (lOCUMENr') - ANALYTICAL SUPPORT 


(RFP number S XS1-Q4257) 
(REVISION 2 - JUL Y. 1995) 

I. 	 BACKGROUN.Q 

loA. 	 Q'ferylcw of the problm - The University of California has operated Los Alamos National 
Laboratory since 1943. The primary mission of LANL has been r,uciear weapons research and 
development and basic research in the areas of physics, chemistry. and engineering that supports 
the weapons development. In addition, research en peacetime use of nudear energy has 
included space applications, power reactor programs, radiobiology, and medicine. Other LANL 
programs indude elementary particle physics. applied photochemistry, astrophysics, earth 
sciences, energy resources, nuclear fuel safeguards, lasers, computer sciEmces, solar energy, 
geothermal energy, biomedical and environmental rp.search, and nuclear "''aste mana.gement 
research. Past and present work perfonned at LANL has created a need 'CIr analyses of samples, 
both for the plIrpose 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 pU1>0se 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 FederallegisJation impacting the analyses of environmental samples for LANL is the 
Resource Conservation and Recovery Iv:;t (RCBA) 8S amended by the Hazardous 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 RCBA corrective actions. Other environmental 
requirements, such as the Clean Air Act, Clean Water Act. Safe Drinking Water Act, and State 
requirements may influence analytical needs. such as method detection and quantitation limits, 
analytes of interest, and media of interest 

I.B, 	 PU[p01iC of subcontraCts - Presently, LANL intemai laboratories provide chemical analytical 
services for the Laboratory, including organic, inorganic, and radiochemical analyses for trace 
level contaminants ill various matrices, such as water, waste water, soils, sludges, filters, and oils. 
These matlices may contain both radioactive and hazardous materials. 

LANL also uses subcontractor support for anal~'ses of samples (through the subcontracts 
awarded under RFP number 9-XS1-Q.<257) because of the workload related to RCRA and other 
activities in the areas of Waste Management and Environmental Restoration, at a minimum, that 
exceed the capacity present within LANl intemallaboratories. The sullcontracts provide LANL 
with support in the areas of organics. inorganics, radiochemistry, and high explosives. Samples 
m<l.y contain both hazardous and radioactive components. Radioactivity will not exceed .lllO 
rumocurjes (nCi) per gram. 
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Procedures for both LANL and the subcontractors follow, as well as ger.tlral and specmc 
6ubcontrsct requirements 2S revised through Revision 2. 

II. GENERAL REQUIREMENT$. 

IIA. SImple Itbtdullng Ind rKilpt procedum - The responsibility for scheduling of samples re 5ts 
with LANL'Ii Sample Coordinator. The Sample Coordinator wiH rnPe every e1'rort to notif). the 
sutx::ontractor of sample delivery elleast 41 weekri prior 10 the dispatch of ~ from lANl tel 
enable the liubcontractor to effectively schedule aa~ analyses. When the subcontractor hat; 

been notffied alle2lSt"' week8 in adv2nce of sample delivery (auumed to be one buaineu day
including Saturdays - after thE day of dispatch), It Is obllgBlory to accept the aampIes and anatyze 
them 8CCOrding to specffied requirements (I.e., perfonn the required analyses within holding titnN 
and deUver the data by the due date). In the case that tile subcontractor is notified of sample 
delivery less than 41 weeks prior to dispatch of samples, the IUbcontTactor hal the right of refuuI. 
in extenuating circumt.aoc:es, when the subcontractor hal had at least ( weeks notice of aarnpIe 

delivery and wiU be unable to meet the data tul1l8round time, the Sample Coordinator wi! 
consider negotiating (with the approval of the Contrad AdministTstor) an extsnded data delivery 
date with commensurste sample analyses price reductions, providing this negotiation OCCUI'$ prior 
to sample delivery. 

If sample delivery dates d'.:mge by rnc:>re than 5 days due to field problems or cUent aamp!e 
6Cheduling changes, unless the IBboratory is notified of them! changes at least 41 weeks prior to 
shipment of the samples, the subcontractor's right of refusal is in effect. 

Scheduling of 581Tlple deUvery may be by tf.lephone and/or F A:I. during the initial phaM of the 
subcontract However, It will be done electronicaJly by the Sample Coordinator as soon as 
poss1bIe. In addition, electronic trlInsmIssion of the anaJysJs request will be coordinated with 
samp&! delivery, identifying, at 8 minimum, the Sample Delivery Group (SOO) or Request Number 
{RN) ("socr and '"Rtf' wiR be used interchsngesbly to mean the same thing - based on the 
speclfic lANl program's usage), sample numbers, snaJysefI to perform, and required turnaround 
time. The subcontractor must notify the Sample Coordinator, either by phone or FAX (may be 
electronlc:Blly, in the future), if lhe liBmpIeS are not received on the day scheduled. In addition, 
when samples are It'Cetved, the subcontractor must notify the Sample Coordinator of any 
problems associeted with those samples (e.g., broken c:ontcllners, inadequate volume - not 
problems with ~ analyses) by the next businns day. . 

'Ntietever Information can be provided about the radioactivity of the aamplos being scheduled will 
be communicated to the subcontractor by the Sampte Coordinator. The results of LANl'l 
radloa~ screening may preclude delivery of scheduled samples if hlgMr n;dioactivity is 
Identified then allowed by the laboratory's Nuclear Regulatory Commision (NRC)lagreement stale 
license. Arty screening data provided with the samples is not gusrante6d to btl·accurate enough 
to preclude the need for the laboratory to perform whstever radioactivity screening It considers 
necessary to protect health and safety and NRC licenses. 

lANL plans to supply an sample bottles and coolers for this subcontract. Howover, in an 
emergency, the subcontractor may be asked to sup,*, bottles and/or coolers, which win be billed 
as a sepal"iJle line item according to the subcontractor Iabot&tory's standard price list for this 
service, which will be submitted with your best and final offer. Specifications tor the 
bottles/coolers will be provided by the Sample Coordinator If the need arises. 
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Sample delivery will be by SOG or RN. An SOG or RN is defined as a group of samples that must 
be reported together (may include OC ~amples), 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 ~a! 
the SOG or RN generally arrive all in the same day . The subcontractor must meet holding times, 
ref,ardles! 01 the fact thOlt an SOGIRN may be delivered to the laboratory clve~ up to a 14 day 
period. The data due date for the entire SDGlRN will be based on the last day of delivery of 
samples for that SOG/RN. The Sample Ccordinator will designate the sample numbe~ that fall 
within an SDG or RN, based on the sample matrices that are to be analyzE!d. 

It is important to unde~tand how LANl is defining a sample for purposes (If 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 samplt! bottle delivered to the 
subcontractor, with the appropriate designation of determinations to be pel10rmed on the template 
accompanying the samples. The SOG or RN count is based on the numbm of different sample 
numbe~ received by the subcc..ntractor laboratory. There may be more than one "determination 
category" for a SClmple - e.g., for organics there could be 3 determination categories tor one 
sample rvOA 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, ilnd 
they would count as one sample of the SOG. 

LANl reserves the right to order analyses for specific analytes under theSf~ "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 subcontracto~ are likely set up in a mode to 
routinely produce data on the gamut of anatytes within a determination category (calibration, 
reporting forms, etc.) so that they do not save money by analyzing a limited list from the 
detennination category. Not withstanding any of the above paragraph, the subcontractor may 
elect to charge a lesser amount when a limited list of analytes is ordered - as m2y be proposed 
under non-routine analytical services. 

All samples dispatched from LANl that may be from an area of possible radioactive contamination 
will undergo radiological screening with the exception of rinsates and some water samples. (The 
subcontractor will be paid the % increase in sample analysis cost for radioactive samples that is 
agreed upon at subcontract award.) When available, this screening data will be provided to the 
subctJntractor. (Procedures for radiological screening are found in Appendix 1.) No samples will 
knowingly be sent to a subcontractor that exceed the subcontractor's NRCfagreerr . . nt state 
license. Note that the subcontractor is required to provide lANL with a copy of any new or 
revised NRC licenses upon their receipt. Note also that all laboratories receiving samples from 
LANL that may be from an area of possible radioactive contamination must have an NRC facilities 
license. If a laboratory conducts their own radiological screening and determines the sample to 
be at background. the sample may be sent for analysis to a "sister" laboratory tha1 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 
r,suring that such shipments are withir, the applic'3ble NRC/agreement state regulations. 

Despite the fact that UINl will screen the samples for radioactivity prior to shipment, and will not 
knowingly send samples to the laboratory e>cceeding the NRC facility license limit. it is the 
subcontractor's resoonsibility to manage any potential e>cceeding of the license limit due to other 
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samples In house. The subcontractor must wont with the Ssmple Coordinator If It appea~ the 
license limit may be exceeded; h~ver, once the capac!ty Is committed to LANl, the 
aubcontractor mus1 not take othtll' cUent!' samplellf thoae samp1eI wflI cause the labora1ory'a 
license limit to be exceeded once lANt samples arrive. 

1I.s. 	 ",IIyeRt," RQulrtmenta - Data turnaround time! may be from 1~ days for organa. 
lnorgsnlcs, find explosives and from 30 days to a wbcontr8ctor-proposed turnaround time for 
radiochemistry, at the specific prices for VInous turnaround times established lIIaubc:ontrac:t 
8WCIrd. The achedule for delivery of deta wiD be provided by the Sample Coordinator at the time of 
scheduliitg. 

InltiBfly, the deWerabies will conslst of Microsoft Excel spreBdsheetl or Tab delimited ASCII fifes 
on 3~ inch cflSkettes, II Case Narrative In Microsoft OORO or Wordpef'fed (as described in 
Section V) 85 well as hardcopy for efements not trnn5mfttable In Microsoft Excel (e.g. 
chromatograms, spectra). In addition The required hardcopy Item! 8111 Identified In each of the Me 
routine an.1fy&es Sections JIls and must be defivered by thfI cIst8 due date (with the diskeUe, If It is 
provided). lANl will provide the software needed tor penerstlng the LANl-lpedfic Microsoft 
ExoeIspreadsheetsITAS delimtted ASCII files. 

A hardcopy of the Cau Narrative described In Se-..:.tion V, "Reporting Requirements: is requ~ 
with delivery of data for each SOGIRN. 

A copy of all laboratory ChaJn-of-Custody documentation must 81&0 be delivered &ImuttaneouIty. 
Note that the original CheJn..of-Custody documentation wifI be tranlnitled with !he samples 

returried to !.ANt unless samples are completely v.sed up or, with LANl approval, the laboudory 
dISposes of the samples, in which case the original is sent with the cflskeUeIhardco, • 
desCrIbed In fI.E. 

All repOrts and documentation must be le-glble, complete, paginBted, and In order ec:cording II) 
requirements identified in the template accompanying the samples, and paginated. 

Son results must be reported on a dry weight basis (lndudlng % rnoiJtJre) except for tr1tium arld 
Other instances when It Is iNlppropriste to dry the soIl sample prior tD anaJyata (In which case the 
%· moistu~ should be reported, as for tritium) unleu H Crtatn I poIIntIIl bmrd II) dl)' tbt 

. :,j·rnpff to cakulate the muunt moittuDt. In these cases,lt must be made clear In the cae 
narta~ (essentiaUy sn SDG narrative) why the sample was not dried and % moiItur:e not 
reported. 

Examples of the draft Microsoft Excel spreadsheets to be used 8~ located In Appendix 2. 

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

John Migtio, Sample Coordinator 

Los Alamos National laboratory 

PO Box 1663 

MS E-509 

los Alamos, New Mexico 87546 


or, If sent by overnight carrier such 8S Federal Express, 
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John Miglio, Sample Coordinator 
los Alamos National Laboratory 
TA-35, Building 128. MS E-S09 
Drop 01U 
Los Alamos, New Mexico 87545 

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

The hurdCOPy case narrative and items spelled out in tt,e specific routine analyses categories 
must otwayli be 6ubmitted. Hardcopy of the diskette deliverable will be requested when needed, 
and is separately billable. CLP-like forms may bE: requested by form number also. If this occurs. 
they will be billable separately. 

II.C. 	 Raw DaU Ofllver)' • Raw data is considered part of the SDGlRN File as described in Section IX, 
and is transmitted as part of the SDGIRN File by the data due date, 

11.0. Sample holding times· All &amples must be prepared and analyzed in accordance with relevant 
holding times from the sampling date as spelled out in SW-846. The analysis request 
documentation will clearty relate the &ampling dateltime so that the subcontractor is aware of the 
time constraints on sample preparation or analyses. LANl plans to have r.amples delivered to the 
laboratory with at least 72 hours remaining for sample extraction or analysis. However, it may 
occur that the &amples 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 leas 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 expircltion). 

II.E. 	 Return of unu~ed I8mples and ndlQlctlye dlgestatn end extracts· All unused samples, 
unless lANl has approved disposal by the laboratory, and all empty COOh!fS must be returned to 
LANl (Sample Coordinator) in the original sample containers. Samples must be retumed to LANL 
within 60 days of LANL's acceptance of data. The subcontractors will be l'f'Ovided w;th instructions 
for using a LANL M/ing number (also for data p8ckage delivery). Unused 53mples must be 
returned under chain-of-custody. using the original Chain-of-Custody doclJmentation for this 
purpose Bnd must be property packaged to prevent breakage. Thill chain·of-custody 
documentation for retum of samples will be included, by LANL, as part of the SDGlRN File 
described in Section IX. 

In addition to the unused samples, LANL will accept for retum &amples that were analyzed "as 1$" 

(such as samples used for gamma spectroscopy) if retumed in the origiool container. Radioactive 
digestates and extracts can also be retumed if the radioactivity is greater than the measured 
background by the technique used by the laroratory. However, LANL will not take back 
hazardous waste E.Xtracts and digestates unlt:ss they are radioactive, with the radio~ctivlty greater 
than mE:asured background. The subcontractor laboratory will be responsible for ensuri!'lg that 
only those radioactive extracts and digestates that result from LANl samples are shipped back to 
LANL. They must be shipped back under chain of custody and clearty labeled with sample 
numbers and a"alysis types, since LANL will need clear definition of the constituents/radioactivity 
of those extracts and digestates. If the subcontractor chooses to retum these extracts and/or 
digestates (note that it is D.Qt a requirement). the Sample Coordinator should be contacted for 
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directlon on how the extract; and digeststes 2!fe to be screened for radioactivity • whether by the 
SDGIRN with the extract; Of digestates COmp05ited, or by the individual extrBct5 and digestales. 

".F. 	 LOCitJon of Ptrformencc of wodl· The subcontractor must perform ilil wo~ ilasOOat.ed wittllttls 
&ubcontract at the 6ubcontrBctor's facility that WB! audited and/or acoepted by lANL. Iv. the 
subcontractor d6velops other facilities to provide these Sflrvices, e request can be made of lANl 
For approval of those facilities. 

U.G.HartNsre/JoftyJlI'J - ~ch of the ana!ytical method! cItecf In the ".pecffic determination 
categories" sections identifies the needed equlpment (hart1ware, end In acme ctaei software). 
The subcon~ctor must msintain all of the needed equipment In good wonong O"der for ttle period 
of performance of the subcontract. In addition, the subcontractor must have sut'licient badup 
equipment to meet sample analyaes commitments In case of equipment failure. 

MI~ftWindows Optr'ltlng System 18 ~ulr8d at wen .. Mlcroaoft Excel 

As mentioned in II.B., lANl will provide the file tempIate$ nesded for the Microsoft Excel 
spreadsheets. 

D.H. 	 Perfonnance fnrultton Sample mulll 

The subcontractor must be aware that lANl will be obtaining information on Performance 
Evaluflion Sample results from DOE's 1ntegr8ted Perfonnsnc:e Evaluation Program (IPEP). The 
subcontrector must provide permission, If requested,fg lib proviIIon of this Information to lANL 
by labOratory neme. All subcontractorl must be registered with the Mixed Anelyte Performance 
Evaluation Program (MAPEP) (unless they do not have an NRC facilities license). N~ that 
MAPEP results will be provided to LANL through IPEP. 

'fl. 	 P.ymmt ntductloDl for non-tdbe[i:1Ce tp rtqUfreDllntl 

1. 	 When the quality of the data is so poor because the subcontractor did not meet requinlmentl 

becaute of defK:ient performance, and the user cannot J.lH the ds1a, there will be ng payment for 

the·sample anaJysea. 


2. 	 If the user cannot use the data for the intended purpose because the subcontractor did not meet 
requirements, but the data can be used for a lesser purpose by the user (e.g., focus Mure 
needed analyses andlor sampling points, provide screeni~ level data), 50% of the egreed-upon 
price will be paid. ' 

3. 	 For /ate delivery of data, payment wiH be reduced by 2% per day up to 75%, unless a modified 
data due date was negotiated, 8S de.sctibed in Section II.A. 

Note: LANl win consIder that the prices proposed by the subcontractor are for C18ta deliventd by 
the due date and according to subcontract requirements. 

II.J. 	 lnmlGIng InItructlona -Invoices will be submitted monthly. Each month's invoice wiD indude aD 
SOGJRNslRNs analyzed during the period in question and for which data packages have been 
sent to lANL. Information that must be included on the subcontractor's invoices is: 

• . Invoice number 
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Invoice date 
Subcontractor name 
Sample Delivery Group NumJ)cr(s) andlor Reques: Numbers being invoiced 
List of sample numbers v,lth <Jssoclated determination C<llegories. along wilh the price of 
each determination 
Total amount invoiced 

Sample analyses prices for va~I)LJs combinalions of turnaround times and monthly delivery of 
samples (C<lpacity) up to the maximum for which you would like to be considE'red for delivery. wiil 
be established at subcontract award. This maximum, which should be based on your personnel. 
PQL:lpment. and facility limitations (by turnaround time) ""ill be the basis for billing LANl. (This 
assumes that the higher the volume of analyses the lo'ner the sample ana~/sis price). 

Note: lUANl did not commit to send samplefi dUlin£ any month and illl "ampl" were 
unt, or no analyaefi were completed, from previou~ly submitted aamp"ta, and data 
pac;kZlges lent, there will be n.g payment for that month. 

III. SPI::CIFIC REQUIREMENTS FOR ROUTINE ANALYSES 

Th~l analyses catef)ories of organics (includillg volatiles. semivolatiles. and pesticideslAroclors). 
inorganics. radio-chemistry. and high exploSives are considered to be routine analyses for 
purposes of this sub<xmtract, and are referred to throughout as "routine analyllH categories." 
Thme will be methods options cited for each. such as SW-846. CLP, USATH.AMA, and LANL. 
Anr other mflthodslmethod modlflcstiom: the subcvntrnctor wlshGIS to use must be 
llpproVe<:l by LANL The request for app.r·ovsl must be sent ~ the &lmpls Coordinator, who 
wl/f provide It to the approprlllre person(s) tor evslulIrJon and approval. Note tJiat only 
methodslmodfflcntions thst are compatible with the EDD will be consldeT1Kl. The citations 
will be for the commonly used methods, some of which Clre 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 aTe available through 
the Methods Information Communication Exchange (MICE) at (703)821-4789. Note, It is not a 
requirement to use the promulgated version of SW-846 except in specific categories as outlined in 
40 CFR Parts 260-270. The laboratory will be notified in the unlikely situation that samples are 
related to one of those categories. 

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

"Estimated Quantitation Lir.1its (EQLs)" are provided tor the organics. high explosrves. and 
radiochemistry parameters. EQL's are defined in various SW-846 methods as "the lowest 
concent:-ation that can be rehably 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 (MOL). However, it may be nominally chosen within these guidelines to simplify data 
reporting. For many analytes the EQL is selected from the lowest non-zero standard in the 
C<llibration curve. Sample EQls are highly matrix-dependent. The EQls listed in SW-846 
methods ar€ provided for guidance al'ld may not always be achievable." The definition indicates 
thaI EQL~ listed for soiVsediment are based on wet weisht and thill normally data are reported on 
a dry weight basis, thus C<lusing EOLs higher than thOSp. cited for dry weight. 



Fo! inorganics. "Estimated Detection Limits (EDLlit SrE PfO'/ided Instead of EQLs. to refte1;;t the 
Contract Required Detection Umits (CRDLs) of the Contract Labora1ol'y Program methods. 

EC>Ch of the 6 C8tegories has e sepaT"8te Section III. so that each IUbcontractor wiU have to deal 
only with the relevant~. N"te that the ~lnics ~ory is divided into separate Section 
Ills for vOlatiles. semivolatile!. and pesticidesiArocforl. 

IV. 	 ~f'EClFlC REOU/REMENTS FOR NON-ROUTNE ANALYSES· Non.routine analynea which 
h8ve been included In your contract &t YOIJr requoat or may be included 81 8 result of 
revlslon6lchange ordfJ~ to your contract (a rvviwd 1st of LANL need8 for wtlich proposals are 
w-conted is Included as a revised Appendix 3), .,. analytlcallel'Vk:el other than the abc routine 
analy$eS cstegoriel. Routine. standard, or widely used methodiare evaJabIe for some of them. 
Othet$ are very sped:ali:zed and may be of an emerging nature. A per-sampie price for anaIyMl 
for each of the paramaters identffied 1hat you are intererted In (and for which you have the 
capability), 8$ well as 8 turnaround time for dab! deWery, shouJd be proposed. and the method 
cited (If "standard'1 or generlll technology (If not -11andard"). Submlsslon of the Subcontractor 
prIce.Jist for an available services is appropriate, If desired. The purpoM of this activity is tc 
provide LANlwtth & mady list of wbcontractor analytical services to meet a diversity of lANL 
needs needs In circulTl8t8nces when the 6 specified routine anatyllel categories are Insufficient. 
N~: proposab on !h. non-routln••naJpM wID not I1fect the ..Iection of the 
Iebora1oriM fer .ubccntract awards, but.,. for UN afl8r ~ a,. In place. These 
analyses will be orderedlBc:heCuled In the same manner 11$ described In Section IIA 

V. 	 REPORTING REQUIREMENTS - For the 6 routine snatyses categories, repoI1lng must be made 
as described In Section II.B., "Data delivery requfrements- ancl, mont spedfIcafIy, as defined 
within each of the routine analyses categories' Section III, defiverabIes. All resutts must be 
reported on a dry weight basis other than the exceptions noted In II.B. 

Reportfng for oon-routine analyses (discussed in Section IV) will Include 81\81ytica1 results wtth .. 
supj>orting queit)' control documentation In an electronic format that resembles the routine 
analyses del~bIet most like the non-routine, If possible. For anatyses that may not In any WBy 
resemble the 6 routine categories (such 8$ geo-tectmical or biologlcnl testing parameters), an 
electronic format can be agreed upon wfth the ~mpIe Coordinator, though Is not required. The 
minimum requirements for dellverabfes for an non-routine services (with the exception d 
measurements for which some or any are not eppllcable) are 

target 8ns/yteslmeasurement pammeters and as.socIatP.d quantftation or measurement 
Umits 
citation of sample preparation and analytical method used (when a -standard" methOd 
used or II description of the technology used when II standard method cannot be cited. 
calibration data 
I1NI analytical data (instrument outputs) 
manuel calculation used for generating results (unless speclfiad In cited method) 
analytical data for use 

• 	 all quality eontrof docurpentation 

A narrative called the "case narrative- (WORD or WORDPERFECT file on the diskette 
deliverable) will be requirEd for every SDGlRN for both the routine and r.on-rouine analyses. In 
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addition. a hardcopy of the C2Sc narrative is required With the other specified hardcopy 
deliveral>les. 

Required components of the c;.,se narrative follow: 

Laboratory name and-subcontract number 
SDGIRN r,umber 

Sample numbers included in the SDG/RN 

Documentation of quality control. sample. shipment andlor analytical problems 10 

processing the samples, anomalip~; noted in ttJe data, decision treeslcorrectlve actions 
taken to solve problems, and any (,ttJer information that might be of use to the data review 
personnel or users of ttJe data in making dec:isions. 

In addition, ttJe case narrative must contain ttJe following statement: ., certrty 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 
tollowed by the name of the Laboratory Manager or designee, title, and date of signature. The 
hardcopy of ttJis case narrative must be signed in original snd dated by ttJe Laboratory Manager or 
designee over or next to the typed name, title, and date. This statemen~lear1y makes the 
laboratory accountable fo~ data package verification prior to delivery to lANL. 

. VI. 	 REOUIRED QUALm CONTROL PROCEDURES JI,:'lD CRITERIA - Each of the routine 
analyses categories Section III documents contains a Section IV specific to the category and 
determinations wittJin the category (e.g., organics - pesticides) which defines quality control (oq 
;:>rocedures to fenow and criteria to be met 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 
OC requirements. In a few cases, SW-846 criteria are more stringent The Section III for each 
routine anCllytical category IJtJpulates the LANL ClC requirements and criteria. There are a few 
instances where proctyjures are different (e.g., SVV-80a, requires a 5 point calibration, whereas 
CLP pesticideslAroclors 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 anCllysis . If the criteria are still not met because the problem 
is caused by matrix eftern the subcontractor should bill for both sets of analyses. If the problem 
is corrected by the reanalysis, the subcontrclctor should bill only for the analysis that meets the 
a,.ceplance criteria and should not send the data tor the non-acceptable analysis. If holding times 
have expired prior to the repeat of the sample preparation or analysis, the laboratory should 
contact the Sample Coordinator for a decision as to whether to perform the repeat. 

VII. 	 QUA1..ITY ASSURANCE (OAI PROGRAM - The subcontractor must maintain a OA Program that 
ensure!; the quality of the data generated by the subcontractor meets the specifications of the 
cl ient. There are many elements of a OA progfCI~' that nE.'€d to be considered such as internal OC 
samples to check on instrl1ment and operat(\! pe:iormance, use of control charts to identify 
waming signals before they become problems (e.g., for instrument performance, surrogate 
recoveries, laboratory blank contaminalion, standardS degradCltion, etc.), operator training 
includir-g ·refresher training: internal certification of operators. mtemClI auditing of laboratory 
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operations (e.g., &dherenCl~ to ~;tandard ~ratjng Procedures and update of them when 
appropriate). audits by an outside pclrty, use of NIST and EPA reference material. to provide 
traceability to national standard!i, Insertion of blind QC sampktS end other indicatln to enwre that 
the iaboratory identifies and com~cts analytical problerm 8S r;.oon es possibM!, end verfficctlion 
procedures to ensure that all corrective action loops ere dosed. Good laboratory practices must 
be adhered to at all times. 

The subcontractor must have 8 Quality Management Plan (QMP), formerty referred to 8 Quality 
IlSStJrance Program Plan (OAPP), th3t meets the DOE requirements of DOE Order 57oo.6c, 
where appropriate, end "EPA Requirerr.entz; for Quality Management Plena - EPA 0A/R-2 InWim 
Final, August 1994 (or final when available) which IUpersedes QAMS-005I8O. The ANSUASOC 
E4-1994 "American Nstionel Standard Specifications and Guidelines for Quality Systems for 
Environmental DElta Collection and Environmental Technology Programs" provide. minimum 
:specificatioN and guldeIiMs that apply to convnon or routine quality management function. an{! 

activfties necess8ry to support environmental programs and spedfication and guidelinea thai 
appfy to projecl-spectfic activities Involving the generB1ion, collection, .nalya., eval~. and 
reporting of environmentcll data. Applicable standards and guldeslhat can be used to oefine 
criteria related specificsDy to analytical laboratories indude ASTM E994, Criteria for h$eBSing 
Lsborotory Comp6tence, ISO Guide 25, General Requif'9fnetm for the Competence of Ca.'lbrstion 
end Testing L.zboratories, and ANSUA.'SOC 02-199', QUBlIly Mensgement ancJ Quality System 
EJefTWints for LDboretories - GujdeJjne~. TIle OMP must be available for review upon site visits or 
upon reques1 and delivered to the Sample Coordinator. 

lANL's QA oven;ight program for the subcontracts may Include blind ac samples. periodic on
site visits, and data package audits sa weD as tracking and trending of aU performance 
information. The subcontractor wi!! be provided with reports on performance and oo-site visit 
findings and corrective don itemI. A corrective action program will be In place requiring 
subcontractor response to observoc:l and reported problems. 

V1IL 	 DATA MANAGEMEtfl REQUIREMENTS - WIth the ever-increasing reliarn:e of analytical 
laborstories on automation In all phases of laboratofy operations, It has become more and more 
critical to recognize 1he importance of good automated laboratory practIc:es In order to ensure that 
the benefits of ~ systems are not destroyed by errorE introduced 881 result of use of theso 
fi)'8tems. In order to protect the integrtty of computer-resident data. there Is a series of minimJm 
practices and procedures that the laboratory must follow in order to assure the data are of 
sufficient integrity to be used in making decisions invoMng human health and environmental 
protection. 

Because of concem about computer data integrity, the Environmental Prc:tection Agency has 
pUblished and widely distributed 8 document entitled "Good Automated Laboratory Practices" 
which wiJ.I, heMeforth, be referred to 8S GAlP. (Note: this document Is itiliin draft form.) 
Despite the draft status, this document is cons~red to be an appropriatE guidance document 
There are 14 areas noted in the GALP for which the minimum practices 8'ld procedures must be 
adhered to by the subcontractors. Those areas are as follow: 

Personnel 
Laboratory Management 
Respon!lbIe Person for the automated data collection system 
A Quality Assurance Unit 
Facilities 
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EquLprnent 

Security 

Startdard Operating Procedures 

Software 

Datil Entry 

Raw Data 

Records and Archives 

Reporting 

Comprehensive Ongoing Testing 


While the GALP provides options for implemer~ljng minimum pood automated laboratory praoices, 
each laborslory i! free to choose the approach most appropriate and effective for the 
organization. The subcontractors will be expected to be able to demonstrate their data 
management practices th3t 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 ~bo~ories' automated systems. Tht!se principles follow: 

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

The formulas and decision algorithm! employed by the liystem must be accurate and 

appropriate. 

An eudit trail that tracks da1a entry and modification to the responsible individual is critical 

to the control process and must be Implemented. 

A consistent and appropriate change control procedure capable of tracking the system 

operation and application software it; also critical to the control process and must be 

implemented. 

Appropriate user procedures must be foUowed to maintain the control process. There 
mU5t be clear directions and Standard Operating Procedures (SOPs) developed; an users 
must be trained; appropriate U6er support documentation must be provided. 

• 	 In Drder to maintain consistent control of the system. alternative plans for system failure. 
disaster recovery. and unauthorized access must be developed. 

Each of these six principles is a specific requirement CJf this subcclntract, and faHure to be able to 
demonstrate that each of !hem has been met could result in sanctions after award. until the 
proviSions have been met. 

IX. 	 PROCEDURES FOR CHAIN-OF-CUSIODY RECQRDS. DQCUMENT CONTROL. SDGIRN 

mE PREPARATION. ANP CONfiDENTIAL INFORMADON 


IXA 	 Ch,l1ln-of..Cuitody· The subcontractor must have a progrilm in place 10 maintain the COC 
record for each sample delivered to the laboratory. This COC record tegins in the field when the 
sample is collected and ends only when the sample is retumed to LANL (Sample Coordinator) or 
it is finally disposed of. The purpose of developing iii COC record is to create an accurate written 
(or electronic) reo:>rd that can be used to trace the possession and handling of the sample 
thmughout its history. from collection to final disposition. 

Thf~ samples will be delivered to the subcontractor under COCo As soon as the samples arrive at 
the subc.:lntractor laboratory. the responsibility of those samples rests with the labofiltory·, 
del;ignated MSample CustodianMwho is re!-ponsible for the receipt of all samples. The 
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subcor.traC1cr':s Sam~le '::LJSIOjlc'1 i '; re ; pcn .s lbl~ for t:ansrnttlln:;J the reqUired dDCun,f' rll;,llsr 

':lack to LANL (Sam~h C;,...,r:j:nalrJf' acknC'wleogirlg IeCKipt 01 ttle sarr.~lcs i)rd r,oltnYlnl 
problems! resolutions Sl."e Seebor. !I.A. tor rnore detailS, 

Eacn samplt! must all/rays be \jfld~, custDCy thai is documented , /\ sampl!) is ur,acr (;l.S'fAy If 

It is in your pcsses:;lon: Of 
It is in your view. aller :jein~1 in your pos~essior.: or 
It \Yas in your POSsf~ssi:>n and you locked it up; or 
II is in a de:Signatee secure area (access.ble only to authorized ~"Sons) 

The Chain·-of·Cust.ody recorJs!doc:umentation will become part of the SDG/HN File A copy of the 
Chain-of-Custody documentation wi:: be transmitted bad<; to LANL by the Clata dUE' date with tt\t! 
hard copy. raw data (Clnd disketle. if required). See H.E, conceming Chain-of-Custody for samDle 
return. The original Chain-of-Custociy documentcltion will be transmitted wittl t7,e samples .,.'ht-n 
they are returned to :,ANL (See II.E.;. 

iX.B. 	 Document Cont[P.i.frocedurH - The subContractor must ha'J~ a document control prograM .n 
place that assurts that all documents for a specified SOG/RN at samoles will he accounteo for 
when the project is completed. Accountahle documents indude (bu! <'Ire aot limited to) IoQboc-ks 
sample transmftt31 formslCOC records. ~mple worksheets. 2nd an) other doc,ulTtents relating to 
the sample and/or the analyses. 

IX.C. 	 SD..GlR.tiflJI- The SD(,..tRN File (term 10 b6 used interchangeably with "HN file") has tean 
mentioned in several sections of this document, and for purposes of this subclJntract. means tne 
original of the data package plus an records and documents related to the SDCJRN obtail'led or 
generated by the labor~tory and not spelled out - either as hard copy or electn:.nic - as il 
s.cheduled deliverable. · In addition to the original data package. the SDGlRN Fik: may (onSisf of. 
but not be limited to. all chain-of-custody records. shipping documents (e.g .. ail1>ills). sample tags. 
bench sheets. logbook p.lges. screening records. instrument outputs, raw data. and telephone 
contact logs. Thi$ SDG/HN File must be transmitted to LANL with the hardcop) (and oi!:kette. if 
required) by the data due date. 

lX.D. 	 $;onfldentlillnfonnBtlon - The subcontractor may (though unlikely) receive irformation from 
LANL identifiod as ·confidential." This illfolTTla60n must be handled separately only t>y authorized 
personnel. with all records stored in a SI!parate locked file. Permission to reprcduce sny of thIS 
confidential infonnation must be obtained from LANL 

x. 	 InP.fj\SONNEL fUNCTIONS - Eaclt of the specific requirements for the rcutine anatyt;cal 
categories comains the spe<;ific key per.>onnel functions that am unique to that ana~jtical 
c.2tegory. Herem are the additional key personn~J functions that are required fe'r any and a!1 Of 
il'lese analytical categories. Note: mOl'" than one function Cln be perfonnod by • single 
per8on, except for the OUlll1ty Aasuf"I'nce OfflCClr functions. Equivalent experienC% may be 
substituted for s~cific educational require~nts If it can be demon&tr'Clted. 

1. 	 ~r project manager - This pen:on is responsible for the overall aspect.!. of the 
subcOntr~ct and is the primary contact with LANL. 

2 , 	 SalImk..C:jJstQdian • Responsible for receipt of LANL sample,.; 



3. 	 Docvrnen1 COntrol Officer - Responsible for all aspects of data deliverables - organization, 
packBging, copying, and delivery. 

4. 	 QualitY Aseurance Officer - This pe~n must report independently to upper management 
Clnd must not ~e any function directly involved in the generation of sample data for this 
RFP subcontract. 

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

5. 	 J,.aboratory !;upervisors - all routine .services - Requires a Bache!or;s degree In 
chemistry/science/engineering + 2 years of experience in the area 5upervised. 

6. 	 Instrument Ope('2to~ for all routine services - Requires a Bachelor's degree In 
chemistry/science/engineering + one year of experience on the instrument (or all In 
equivalent experience). 

7. 	 Sample prepariltion EoecjaljSts and other laboratoll' technicjaD~ - Requires a high school 
diploma + a course in general chemistry (college level) + one year of relevant experience 
(or all in relevant experience). 

8. 	 Systems Maneger - 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. 	 P~rammer Analyst - Requires Bachelor's degree (or equivalent experience) with 4 
courses in programming,'infonnation management, database management, or systems 
requirements analysis + 1 year experience In systems or application programming, 
Including 6 months with the programs in use by the laboratory. 

10. 	 Qepartment ofTransportatioD Hazardous Materials Regulations Expert - This role is in 
response to e DOE policy document stating that ..... any contract placed with a contractor, 
subcontractor, agent, analytical Iabo/'2tory, or similar organization expected to receive 
hazardous or radioactive materials must have on Its staff an Individual who Is 
knowledgeable in Department otTransportation (DOT) hazardous materials regulations.· 
This 6pp/ies elso to shipment ofsamples (return to LANL) that may be hazardous or 
radioBctive or found to be mixed wastes. his Indivldusl(s) shan 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 
eS1ablishment of knowledge of the DOT hazardous materials regulations, must 
accompany the proposal or bid.· Note: this is e function, not a position, and can be 
carried out by any qualified staff member(s). 

XI. 	 SPECIAL CQMMUNICADON - There may be instances when a laboratory's ability to meet a 
specific "EOl· or "EOl" on a ssmple Is critical because of an action threshold (usually called 8 
"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 EOUEOL. 
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XJL Wzlte Mana~'men1 PoIIQ- The Ji-ubcontractor laboratory must Mve 8 Waite Management 
policy in place meeting aU relevant regulations. 

I '· ,· • 
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•. .1 

SECTION III· SPECIFIC REOUIREMENTS FOR INORGANICS ANALYSES 

I. 	 Overview· Because of the history of weapons design at Los Alamos National Laboratory, dating 

back to the MBnhattan Project in 1943, there is ruson to believe that some siteVfield units 

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

toxic inorganic trace elements that may have been u~ as tracers or spun off as byproducts 

during ~ arch and development activities for nuclear weapons. 


The analytical datl genelC!ted by the subcontractor under this subcontract will bEl used to 
determine If there are measurable concentrations of the targeted inorganics that will require 
remediation. 

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

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

Target analytnlmethoda citlltloDl 

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

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

• 	 SW-3010 Acid digestion of aqueous samples and extracts for total metals for analySis by flame 
MS or ICP. 

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

• 	 SW-3040 Dissolution procedure for oils, greases or waxes. MlcroWllve digest/on of these 
samples Is preferred. 

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

• 	 SW-1311 TJxicity Characteristics Leaching Procedure (Note that changes rroade in the Federal 
Register. Volume 57, No 227. p. 551141. must be incorporated. 

• 	 SW-3015 and SW-30S1 Microwave Digestion procedures. 

lS 



limflt Ane!yte LIm Ind dotection IImHa= 

Estimated Detection Limits (EDl) for vlBter samples are based on CLP -Contract Required 
Detection UmItI.

ICPAES (Recommended Method: SW - 8010A) 

Anc.1y1e WaterEDl~gIl SolI EDL mgIKg 

Aluminum 200 40 
AntImony 60 12 
Barium 200 40 
BerylUum 5 1 

. Cadmium 5 1 
Calcium 5000 1000 
Chromium 10 2 
Cobalt 50 10 
Copper 25 5 
Iron 100 20 
Leatr 3 0.6 
Magnesium 5000 1000 
.Manganese 15 3 
N"iCkeI 40 8 
Potassium 5000 1000 
snver - 10 2 
Sodium 5000 1000 
Vanadium 50 10 
Zinc 20 4 

M methods or ICP-MS may elso be used for these anelytes. In cases where the EDl cannot be 
met using ICPAES or false poslt!vM ere known to be II problem historicaDy within elabocatuiy,lhe 
wbcontractor must use furnace AA techniques (e.g., me!hod 7841 for thallium and method 7421 
ro.rJead) or ICP-MS (e.g. SW846 method 6020) • 

GFAA,ICP-MS 

Aoalyte Water EDt "gD, Soil epL mglkg 

Al"8enic 10 2 
lead" 1 0.2 
Selenium 5 1 
Thanlum 10 2 

Cold YaporM 
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Water EDl 1~ Soli EOl rng/kg 

Mercury • 0.2 0.1 	
. ~ 
/ 
.1 
I~ 

f:l 
SW=SQ1Q. B010A. 901::. EPA 335J 

(I 
I 

EDl ~ EOl mglkg 


Total Cyanide 10 0.05 


Soil EDLs for ICPAES, GFM and ICP-MS analyles are based upon a 1 gram sample taken to a 
final volume of 200 mL 

Soli EDLs for Cold Vapor AA are based upon 8 0.2 gram sample taken to 8 final volume of 100 
ml. 

Soil EDls for CLP ILM03.0 method 335.2 (CN) are based upon a 5 gram sample taken to a fina/ 
votume of 250 mL. 

~ contractor may vary weights and finaJ votumea for metals and cyanide analyS8ll; however, 
any allowable variance must still meet the EOl 

TCLP metals are Identified with an asteri5k n and may be requested as 8 separate 
':letertnination. Laboratories should consider EDLa for TCLP metals using the Toxicity 
characterizatiOn Leaching Procedure to be the regu18tory limits. Method SW-1311 (7192) is !he 
methOd to be used for TCLP. 

III. 	 n.port.lnQlDeOyc[JbIU - There will be a combination of hardcop')' end eJectronlc deliverables, 

including rvw data. Section II.B, Data delivery requirements, of the SOW describes the electronic 

deJlverabIesfor both initial end later terms. 

The required hardcopy deliverables must be In the following order: 


Raw data . 

All raw data used to obtain the value for each reported result, Including required ac 
meawremen1l, instrument standardlzstion, and sample analysis results. The order of the 
data should be ICPAES, ICP-MS, Furnace M Mercury, and Cyanide. 

Raw data must be labeled with LANL sample numbers. 

Digestion and distillation logs in the order of the raw data. These must include date, 
sample weightslvolumes, infonnBtion to Identify which OC samples correspond to each 
batch diges1ed, c:ommenbl descnblng any significant 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. 
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Note: All dibl must be '£051 Ible ind approprial~ly lab~lIed . 

N. 	 Q~allty Control (OC) reC!.I.l.lJ~ments - .! is important that the ~J!>l)r.lt.Of'y per3Cnnf!1 ft:.llow Good 
laboratory Practices throughout all operations involved in the 13Mlyses of sarr.ples for rnorganlG-S 
and that they maintain <In internal DC program that is relevant to thE! analyses uncler conSIderatIOn 
-in this case. inorganics. 

FnlluNI to meet .ccep'umcfl criteria requires reallzlysis of associated .ampl... under 
.t:ceptable criteria. 

The following quality control requirements must he pe:1orme<1 and critleria met tor alJ analyses 

perfrc)(ned under this subcontract 


1. 	 Instrument Calibration 

Guidelines for instrumtmtal ·::alibration Br·e givun in EPA 600/4-79-{)20. In!truments lnust 

be calibroilted daily, or at millimum. each 'time the instrument is set up an:1 :Jsed. The 

instrument standardization date and time mus : be Included in the raw data. 


FOIf graphite furnace atomic absorption ar.d ICP-MS systems. calibration standard:1 

should be ;>repared by dillrting the stock fretal solutions at the time of analysis. Date and 

time of preparation and ar.alysis must be given in the rsw dala. 


For atomic absorption ~ystems. prepare II blank and at loast three calibration standards in 

graduated amounts in the appropriate range. One atomic absofption calib-ation standard 

must be at the EDL. The c:alibrotion standards must be prepared using tht! same type of 

acid, or combination of ecids, and st the !;arne conoentmtion 8S will result in the $amp/es 

following sampl£ preparation. 


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

Results for the calibration standards must be within 5% of the true value. Each 5tandal1fS 

c:oncenhtion and the calculations demonstra!ing that the 5% criterion has heen n.et. 

must be provided with the raw data. If the val-res do not fall within this rang9. recalibration 

is necessary. 


Calibration standards for AA, rnercury. and cyanide procedures must ~ prepared so as 
to cover the expected c,'3libT'iltion rang!! at appro)ClmatetY equidistant intervals. 

BaseJine correction is acceptable as long as It is performed after every sample or after the 
continuing calibration verifiCC1tion (CCV - described in IV.2.b.) and blank check; resloping 
is acceptable as long as it is immedia1t!1y preceded and Immediately folJowed b~ & 

comp4iant CCV and continuing calibrat!on blank (Cce - described in V.:; .•). For ICP 
systems. calibrate the instrument according to instrument manufacturer's recommended 
procedures. At least two standards must be used for ICP calibration. One of the 
standards must be a blank. 

2. 	 .lnitiaI.GaJibrat:orj Verificatio,J (j CVl a nd ~tiru.li.na.Czt1it2r.a1it!I0boficatjQn (CCV) 
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8. Initial Calibration Verification <'CV} 
Immediately lifter each of the Instrument systems have been calibrated, ttle 
accuracy of the calibration !.hsU be verified and documented for every analyte by 
the analy$i6 of the contractors certified ICV SoIution(8). When measurements 
exceed ~ controllimlt8 cfTc;b1e 1, the affected analy1es must be reanalyzed 
after the problem has been conected. .,\ 

Where a certified solution of en anatyte II; not ilvallsble 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 II standard composed of the enatytes from 8 different 
source than those used In me.standards for the instrument calibration. 

For ICPAES, the ICV Solution(s) must be run at each wavelength used for 
analysis. For CN, the ICV standard must be distilled. The ICV for CN also 
serves 6S a Laboratory Control Sample; thus it must be distilled with the batch of 
sampies analyzed in association with that ICV. 

b. Continuing Calibration Verification (CCV) 

To ensure calibration accuracy during each anaJyticaI run, one of the following 
standards are to be used for continuing calibration vertfication (CCV) and must be 
anal)'2ed and reported for every wavelength used for the determination of each 
analyte, at a frequency of 10C'A, or every 2 hours during 8n analytical run, 
whichever is more frequent The ICV can be considered the first CCV in the run 
when calculating frequency. The standard must also be analyzed and reported 
after the last analytical sample. The analyte concentrations in the continuing 
carrbration standsrd must be one of the following solutions at or near the mid
range levels of the calibration curve: (1) EPA Solutions, (2) NIST Standards, or 
(3) a Subcontractor-prepared standard solution. 

Table 1 

Inlllaliind Contlnulng CJllbWlon VerlflcatJon Control Umftl for Inorganic Analyul 

e,s, of True Valu. 

Analytical 

Mdtlad Inorganic ..lgw High 


_~s ...Limit _ LimIt 

ICP/M Metals 90 · 110 
Cold Vapor M 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 analy2ed must reflect the conditions of analysis of all associated analytical 
samples (the preceding 10 analytical samples or the preceding analytical samples up to 
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the previous CCV). The dui"a~on of analyses, rinses and other relateQ operations thaI 
may sffect the CCV measured result may not be applied to the CC'I to 8 greater extent 
than that applied to the associated analytical samples. 

If the deviaticn of the continuing CCilibration verffication is greater than the controllirTlfts 
specified in TCible 1 • "Initial and Continuing Calibration verification Control Limit.Um 
IOQrganjc.Mal'lW", the preceding 10 analytical samples, or aH analytical samples 
analyzed since the last compliant ~libration verifialtion must be reanalyzed for the 
anslytes affected. 

3. 	 Initial Calibration Blank (lCB) Continuing Calibration Blank (CCSl and Preparation B~ 
(pel Ana tyses 

a. Initial Calibration Blank (ICS) and Continuing Calibration Blank (CCO) Analyses 

A calibration blank must ~ analyzed at each waveJeng1h used for analysis 
immediately at'ter every initial and continuing calibration verification at a frequency 
of 10% or every 2 hours during the run, whichever is more frequent The blank 
must be analyzed at the beginning of the run and after the Is"t analytical sample. 
If the ~bsolute value of the blank result exceeds the EOl, reanalyZe the 

preceding 10 sna~Jtical samples or all analytical samples analyzed since the last 
compliant calibration blank. 

b. 	 Preparation Blank (PS) Analysis 

At least ~ne preparation blank (or reagent blank), consisting of deionized distilled 
water I'rocessed through each sample preparation and analysis procedure must 
be prepared and analyzed with every Sample Delivery Group (SDGJRN). or wi1tI 
each batch of samples digested, whichever is more frequent 

Since s suitable blank matrix may not be evafJabJe for soils or 50Iid materials. the 
contractor may use the same water. weighed out a& though it were 8 soil or solid. 
as that used for the preparation of the standards and samples for the PB. 

If suitable blank matrix material for soli becomes avallabloe it should be used 
instead of water. 

The first batch of samples in an SDGlRN is 10 be assigned to preparation blank 
number 1, the second batch of samples; to preparation blank number 2. etc. Each 
data package must contain the re!ults of all the preparation blank analyses 
8£.SOCiated with the samples in that SDGlRN. 

This blank is to be reported for each SDGIRN and used in all analyses to 
ascertain Whether sample concentrations re1\ed contamination in the following 
manner: 

1} 	 If the absolute value of the concentration of the blank is less than or 
eq\.'sl to the EDl, no correction of sample results is penormed. 
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2) 	 If any analyte concentration in the blank is above the EDL, the lowest 
conwntration of that imalyte irl the associated samples must be 10x the 
blank c:mcentration. Otherwise, all samples associClted with the blank 
with thE! analyte's concentration less than 10x the blank concentration 
and abt)ve 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 b~nK value. 

3) 	 If the concentration of the blank is below the negative EDL. then aI/ 
samples reported belC7N 10x EDL associated with the blank must be 
redigested and reanalyzed. 

4. 	 ICP Interference Check Sample lICS) Ana!ysis 

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

Results for the ICP analysis of the ICS during the analytical runs must fall within the 
control limit of i20% of the true value for the analytes inclIJded in the h1terference Check 
sample. If nol reanalyze the analytical samples analyzed since the last accep~ble ICS. 

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

Independent ICP Check Samples must be prepared with interferent and analyte 
concentrations at the levels spedfied in TablE! 2-lnterferent and Anatyre Elemental 
Concentrations Used for ICP Interference Check Sample. This is the minimum set of 
interferences that must be compensated for. Due to variation In &ample matrices, other 
interferences may be present Subcontractor laboratories are encouraged to correct for 
as many interferences as practicable with their ICP instrument 

The mean value and standard deviation must be established by initially analyzing the 
Check Samples at least five times repetitively for each parameter. Results must fan wnhin 
the control limit of i20% of the estClblished mean value. The mean and standard 
deviation must be reported in the raw data. 
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TABLE 2. Interferent end Anelyte Elemental Concentration. used for ICP 
Interference Check Sample 

Analytes (mgll) lnterferents (mgIl) 

Ag 1.0 AJ 500 

Sa 0.5 Ca 500 

Be 0.5 Fe 200 

Cd 1.0 Mg 500 

Co 0.5 

Cr 0.5 

Cu 0.5 

Mn 0.5 

Ni 1.0 

Pb 1.0 

V 0.5 

Zn 1.0 

5. SWke 5arn~ Aoalxai:i (Sl 

The spike sample analysis i$ designed to provide information about the effect of !he 
sample matrix on the digestion and measurement methodology. 'The spike Is added 
before the digestion (i.e., prior to the addition of other reagents) and prior to any 
distillation steps (i.e., CN). At least one spike s.JTIlpIe 8718tysis must be performed on 
each group of samp\e5 of 8 similar matrix type (i.e., WBtIIr, soIf) for each Sample 0eItvery 
Group' 

If the spike analysis is performed on the same unnple that Is chosen for the duplicate 
ssmple analysis, spike calculations must be performed using the resufts of the S81Y1JIe 
designated as the ·original &8mpte- (see section 6, Duplicate Samp6e Analysis). The 
everage of the duplicate resutts cannot be used for the purpose of determining percent 
recovery. Ssmples Identified as field blsnks cannot be used for spiked sample anafyais. 
LANL may require that 8 specific sample be used for the spike salnP'e analysis. 

The analyte spike must be added in the amount given In Table 3-Spiking levels for Spike 
Sample Analysis, for each element analyzed. Note: See Table:3 footnotes for 
concentration levels and applications. If two analytical methods are U$ed to obtain the 
reported values for the Ulme element within a Sample Delivery Group (I.e .• ICP, GFM). 
spike Ulmples must be Nn by each method used. 
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The splke recovery should be within the advisory limits of 75-125%. An exception to this 
rule 15 granted In s1tucrtloru; where the 6Cl.mple concentration exceede the spike ... 
concentration by 8 factor of four or more. . • I 

"""j

• 	 ;= 
. 

IndMdual component percent recovElries (%R) are calculatBd BI folloWs: \-
... 

% Recovery =( SSR • SR) X 100 :1 
SA 	 2 

where 	 SSR =Spiked Sample Result, 

SR It Sample Result, and 

SA II Splke Added. 


When sample concentration is less than the iru;trument detection limit, use SR c 0 only for 

purposes of calculating percent recovery. 


: The units for reporting spike sample r66ults will be identical 10 those used for reporting 
sample results (i.e., u.gJl for aqueous and mplKg dry weight basis for solid). 
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__RB____~~I_______~ ..Y_~______________TABLE 3. SPIKING LEVELS FOR SPIKE SAMPL.E ANAlYSIS 

For ICP/M For FUrmlce AA 

Elernent Water, Soil, (2) Water, u.gIL Soil,(2) Other 
ugIL mglkg mgIkg (' )(2) 

"
Aluminum 2,000 • 

Antimony 500 100 100 20 -
Arsenic 2,000 400 40 8 

Barium 2,000 400 

Berynium 50 10 
, 

Cadmium 50 10 5 , 
Calcium • • 

Chromium 200 40 

Cobalt SOO 100 -
Copper 250 50 

Iron 1,000 . 
I 

Lead 500 100 20 4 

Magnesium • . 
Manganese 500 100 

Mercury 1 

Nickel 500 100 

Potassium • . 
Selenium 2,000 0400 10 2 

Silver 50 10 

Sodium • • 

thalliuM 2,000 400 50 10 

Vanadium SOC 100 
-

Zinc 500 '00 

Cyanide 100 (3) 
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"No spike mquired. NOTE: Elements without spike levels .md not designated 
with an asterisk, must be spiked at appropriate levels. 

j'Spiking levels reported are for both water and soil/sediment matrices. .. 1 

Fl 
~ levels shown indicate cona:ntrations in the final digestate of the spiked 

SClmple (100 mL for mercury and 200 mL for all other metals) when the wet , 


: 11...
weight of 1 gfEm (tor ICP, Furnace, and Flame AA), or 0.2 grams (for mercury) of ::isample is taken for Bnalysis. Adjustment must be made to maintain these spiking 
levels when the weight of $8mp\e wken 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 plUE 5.0 mL 
ot acid) of aqueous sample are required for analysis. 

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

For soil samples, 25 &.l9 of :yanide must be added per each gram cf solid sample 
taken for analysis. If the fhal distillate volume is 250 mL, then the distillete will 
contain cyanide at a concE!ntration of 100 ugIl.. . 
Assuming a sample of one gram, the manual and semi-automatic colorimetric 
methods call for a cyanide concentration of 25 ~ per the SOO mL mixture of the 
sample, reagents, and water before distillation. The final distillate, in this case, 
contains cyanide at iI co~ntration of 100 u.gIL. For the midklistillation method, 
a cyanide concentration of 25 Al9 must be added into the [,0 mL mixture of 
sample, reagents, and wa1er before distillation. This yields a cyanide 
concentration of 500 u.gIL in final distillate of 50 mL. 

6. DYP6cate Sample Analysis CO) 

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

type (I.e., water, soil) for each Sample Delivery Group. Duplicates cannot be averaged 

for reporting. 


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

RPD LS...:..m X 200Eo 

(S + 0) 

where RPD =relative percent difference, 

S =first sample value (original), and 

D =second sample value (duplicate). 


The results of the duplicate sample analyses must be reported in 119fL for aqueous 
samples and mglkg dry weight basis for solid original and duplicate samples. An advisory 
control limit of 20% for RPD is appropriate for original and duplicate sample values 
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greater than or oqual to 5)( EDl. A control limit of (1) the EDl musl be used if ertt.er the 
sample or duplicate value is less than 5x the EDl. 

If one result is above thE, 5)( EDllevel and the other is below, use the 1 EDL criteria. If 
both sample values are Ie-ss than the MOL (see' 8), the RPD is not calculated. For solid 
sample or duplicate resl:1ts > 5x EDL, the absolute I/alue of the EOL is con'ected for 
sample weight and per-cont solids. The percent difference data will be used by LANl to 
evaluate the Iong-tenn precision of the methods for each parameter. 

7. Laboratory Ccnwl Sgmple (lCS) Aoaly!1s 

An aqueous Laboratory ContrOl Sample (lCS) mu£l be analyzed for each ;maly1e using 
the same sample preparations, analytical methods and OAIOC procedures employf';(! for 
the LANL samples received. One aqueous lCS must be prepared and i:!natyzed tor 
every group of aqueous samples in 8 Sample Delivery Group, or tor each batch of 
aqueous samplss digested, whichever is more frequent 

If a certtfied lCS soli or solid matrix is available from 8 vendor, it may be u~. Otherwise, 
. 	the contractor must use the aqueous lCS for soil or solid matrices. Should the later case 

prevaH, the contractor must trwt the aqueous lCS f;oIution as a 00:1 Of solid material, i.e., 
it must be weighed out, prepared and reported as if it were a soil or solid rnatrix_ ___ 

If the percent recovery for the aqueous lCS faUs outside the control limits of 80-'20% 
(exception: Ag and Sb), the ana"JS8S must be tenninated, the problem corrected, and the 
samples associate<1 with that lCS redigested and reanalyzed. 

8. Metilod [)!~...wmit (MOL) Determinatjon 

Before sny field samples are analyzed under this subcontract. the metnod detection rlfTlits 
(in u.g/l) must be detennined for eadllnstrument used, within 30 days of the start of 
subcontrac1analyses and at least annually thereaf'.er; snd must be less than the EDL. 

The Method Detection Umits (in ~) shall be determined by multiplying by 3, the 
average Of the st.'mdard deviations obtained on three nonconsecutive days from the 
ancrlysis of a preparation blank, with seven consecutive measurements per day. EacI'1 
measurement. must be performed as though it were a separate enalytical sample (i.e., 
each measurement must be followed by 8 rinse endlor any other procedure nonnalfy 
performed betwefln the analysis of separate sample). MOL's must be dntermined and 
reported for each wavelength used in the snalysi! of the samples. 

The annually-detennined MOL for an instrument mu~ always be used as the MOL tor that 
instrument during that year. If the instrument is adjusted in any way that may afled the 
MOL, the MOL for that instrument must be redetermined and the results submitted for us.e 
as the established MOL for that ir:strument for the remainder of the year. 

If multiple instruments are used for the analysts of an element within a Sample Delivery 
Group, the highest MOL must be used tor reporting concentration values for that Sample 
Delivery Group. 
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9. loremlement COJTe{:tioos for ICP 

Before sny field ssmples are analyzed undltr this subcontract, the ICP interelemen1 
correction factonl must be detEmnined prior to the stBrt of subcontract 8oa/ysel and 8t 
Ieilst annually ther~OIfter. Correction factonl for spectrallntetference due to PJ, Ca, Fe, 
and tAg must be determined for aJllCP lnstIuments ;1 all wavelengths used for each 
aMIyte reported by ICP. Correction ~ for spectral interlerence due to anatytes other 
than AI, Ca, Fe, and Mg mufl be reported if they were applied. 

If the instrument was adjusted In any way that may ri!ct the ICP Intere&ement correction 
factors, the factors must be redetermined and the results submitted for use. 

10. Anatytjcal Range Yerfficat!on (AB\!) 

The analyte concentrations in this standard represent the upper fimit of the ICP anaIytic:III 
rilTlpe beyond which results cannot be reported under this a.ubcontract without dilution of 
the anafytical sample. These concentrations may be hlgher than Ihe highest cafil>! ation 
standard. If no concentrations higher than the highest (:alibration standard (actual 
instrument resOing, before any dilution correction) will be reported, thi& standsrd need not 
be run. If. however. the useful ra~ of the instrument extends beyond the calibration . 
range, en analytical range vertfialtion check standard UIoJJId be analyzed and reported 
for eBCh element The standard must be analyzed durillg a routine anaJyticaJ run 
performed under thissubconttact. and the anatyticaIIy determined concentration of this 
standard must be within 5% of the true value. 

11. furnace Atomic absorPtion (M) ac Anatia 

All furnace enalyses must fall within the callbretion range. In addition. au analyses wi! 
require duplicate Injections. The absorbance or concentration of each Injection must be 
reported in the flTW data as weD as the everage e~nce or concentration values and 
the relative standard deviBtion (RSO). Avel'1lge conc:entT8tion vslues are used for . 
reporting purposes. A maximum of 10 fun !ample analyses to B maximum 20 Injections 
may be performed between each COf'Isecutive calibration verificetlon end blank. For 
concentra1ions greater than the EDt, the duprlC3w injection readings must agree within 
20% RSO, or the analytical ssmp/e must be rerun once (i.e., two additional burna). 
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~EcnON III - SPECIFIC UfQUIREMENIS FOR VOLATILE ORGANIC ANALYSES 

I. Overview - Because of the hiStory of weapon. design at los Alamos Nationallsboratory, dating 

back to the Manhattan Project in 1943, there is reason to believe that some siteslfield units 

involved in .QQl3 Environmental Restoration Program may contain det&.1able concentrations of 

volatile organic solvents that may hiNe been used during research and development of nuclear 

weapons, conventional weapons and novel materials. 


The analytical data generated by the subcontractor under this subcontract will be used to 
determine 11 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 cJted 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. 


1I.k.r:gilt ComooundslMethods Citations 

Estimated Quantitation limits (EQL:;)

water SoiVSolids 
Volatile Organic Compounds ugIL &lWkg 

Chloromethane 

VInyl Chloride 

Bromomethane 

Chloroethane 

Acetone 

Dichlorodlfluoromethane 

lodomethane 

Trichlorotritluoroethane 

Trichlorofluoromethane 

Methylene Chloride 

1,1-0ichloroethene 

. 	Carbon Disulfide 

1.1-Dichloroethane 

1.2-Dichloroethene (total) 

Bromochloromethane 

Chloroform 

10 

10 

10 

10 

20 

10 

5 

5 

5 

5 

5 

5 

5 

10 

5 

5 

10 

10 

10 

10 

20 

10 

5 

5 

5 

5 

5 

5 

5 

10 

6 

5 
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1.2-Oichloroethane 

1,1-Dichloropropene 

2-Butanone 

2~2-OichJoropropane 

1, '1,1-Trichloroethar»e 

Cmbon Tetrachloride 

eefliene 
1,2-Dlchloropl'opane 

Trk;hloroe1hene 

OIbrOmomethane 

Bf'()mOdlchlo.""Omethane 

t-1.3-0ichloroprcpene 

v 1,3-0ichtoroprcpeme 

, 1,1,2-TriChloroethane 

1,~i~loropropano 

' :'"Ch16iod1bromomethane 
; : ,<: , 

.:- \ 
, 

~ 

,4--M#2-?entanone 
~': ,of: .<:: ~ T~ ' 

,- .. 2;ffexanone 
,,. 

,-, ,l,2~moethane 
, . ,, ' " .. ' ' 

Te~onoe~ne 
.. .. 

chlorobenzene 
" 

" , 

1,1,1,2-Tetrachloroethane 

Eth,ylbenzene 

o.m.p;-Xylene (mixed) 
'. 

,stYren. ' 
Bromoform 

1,1:,2.2.-Tetrachloroethana 

, '. 1,2,~TrkhlorOpropane 
.. 
' ISOI'Jrt;pylbenzene 

Br:omobenzene 

', n-Prcpylbenzene 

5 

5 

20 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

20 

5 

20 

5 

5 

5 

5 

5 

5 

s 
5 

5 

5 

5 

5 

5 

5 

5 

20 

5 

5 

S 

6 

5 

5 

5 

5 

5 

5 

5 

5 

5 

20 

5 

20 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

29 

\ ' . 



2..chlorotoluene 

4-Chlorotoluene 

1,3,5-Trimethylbenzene 

tert-Butylbenzene 

1.2,4-Trimethylbenzene 

sec-Butylbenzene 

1.3-0ichlorobenzene 

1.4-Dichlorobenzene 

p-I sopropyttoluene 

1.;!-Dic:hloroben.len8 

n-l3utylbenzene 

1.:!-Dibromo-3-Chloropropane 

Tent3tive~j Identified Compounds (TICs) may be requested. 

5 5 

5 5 

5 

5 
• 5 

5 

5 5 

5 5 

5 5 

5 5 

5 5 

5 5 

5 5 

10 10 

If requested, they should be identified 
and q~ntltrt&d per the CLP method for volatiles, OLM02.0 (or more recent). 

The U.S. EPA methods that are options ror use are method SW-8260 (111'90 or more recent) or the 
CLP method for volatiles (OLM02.0 or mere recent. using capillary column). These methods are 
based on purge and trap sample extracticnlconcentration followed by gas chromatography/mass 
spectrometry enalysi8. 

/I~'J>?e: QUBIIty control requirements lire apeclfJed In Section IV, regardlpss of the method 
selected. 

for medium level analysis - At times, a medium level or methanol extraction method will cccur in the 
field. Wlen It does occur. the laboratory wJ1l receive the methanol $CImple extract as the matrbc to 
be analyzed. The extract is to be analyzed within 40 days from the time ~ extracti~ occurred. A 
benchsheet containing the sample amount extract. solvent volume added, and the extraction date 
will accompany the sample extract(s). In addition to the sample extract. the laboratory will receive 8 
sampling vial containing 8 portion of the methanol used for the extraction. WVt sOquot of the 
methanol will be Injected i"iP reagent water and analyzed £IS the method blank. The analysis of the 
sample extrect(s) snd method blenk will happen under the 8queol~ calibration standards and 
cmalytical conditions. As a result of the medium level method, the EOl's will be elevated. 

III~ 	 ReportlnglDeltveriblu - There will be a combination of hardcopy and diskette 
deliverables. Section II.B, Data delivery requirements, of the Statement of Work 
describes the electronic deliverables for both initial and later term. 

The hardcopy deliverables are as follow and must be in the following order. 
chronologically arranged, by instrument: 
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.sample Data 

Chromatogram and quantitation report for each sample 

Raw spectra, bacltground-subtraded 6pt~, and reference 6pectra for blrge1 
compounds ttlBt are identified in the sample. The subcontractor may be asked to 
provide these same spectra for compounds that have been noted 86 false 
positives, upon oc:casfon. 

If ncs are reque5ted, copie! of mass spectra of TICs identified with the 
8ssociated best-matc:f'l spectra (3 spectra). 


Sample data (chromatogl'lllTll, quantitation reports, and spectra) for all re

analyses. 


Standards Dats 

Chromatogram and quantitation report for all5tandsrd6 associated with the initial 
and continuing calibrations . 

.Em..s..periocI of time until the LANl EOO includes complete electronic reporting 
capability, the following organics hardcopy deJiverables ere required in addition 
(See last paragraph of 11.8 of the -General Requirements"): 


ClP volatiles forms 6, 7, and 8 (initial and continuing calibration standards and 

internal standard ac surrunary) 


BawQC :.iata 

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


Mass ~5ting - %relativel abundance 


For a period of time until the LANL EOO includes complete electronic reporting 

capability, the following o~anic:s hardcopy deliverables are required in addition 
(See last paragrsph of 11.8 of the "General Requlrements1: 

ClP form 5 computer-generated report 

Blank data - in chronological order. 

Chromatograms and Quantitation reporUl 

Raw spectra, background-subtracted spectra, snd reference standard spectra for 
target compounds identified and any compounds noted as false positivE<6 by the 
analyst 

MalO! ZipJkeslduplicate matrix spjkes • if they are requested, chromatograms and 
quantitstion reports are required. 
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laPoratory Control Samplf!S (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. 

i'Ilote: All harocopy sample data must be legible and clearly labeled with the LANL 
umple number, lab file 10, date and time of analyeta, and GCIMS Instrument 10. 
Compound nanws must be clearfy m.rbd on a"spectra. Hardcopy ltandards data 
and raw ac data must be legible and cluMy labeled with the lab file 10, date and 
Ume of analysla, and GCIMS Instrument ID. 

IV. 	 QyQlrty Control (OC) regujrements - It is important that the laboratory personnel follow 
Good laboratory Practices throughout all operations involved In the analyses of samples. 
Rerer to SW-B46 chapter one for general quality control requirements for volatile organic 
ana~'sis. Failure to meet criteria require. reenalysls of auoelated samples under 
acCEl ptable crtteria. 

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

Accoptance Criteria 

1. Instruments Performance Check-

The mass calibration and resolution are verified by the analysis of the instrument 
performance check solution, p-Bromonuorobenzene (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 Cliteria: 

Mas Intensity ReQujred (Relative Abundance) 

50 8.0 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 

177 5.0 to 9.0% of mass 176 


2. Initial and Continuing Calibration 

Prepare 5 aqueous initial calibration standard solutions containing all of the purgeable 
target compounds and Jsystem monitoring compounds (also referred to as ~surrogatesj 
at 10, 20, 50.100, and 200 UgJml concentration. It is required that all 3 of the xylene 
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fsome:-s (0 ,m, p. be if: ttl,? CGi!brGlio'; s~<:!'lcanj:; at conc:r.tratcin:; of I:ach fs:;rnr;r €:qu2' " . 
thaI of ttle doer :a ~!~e 1 CGT.pofAnds. Sfrnii;3rly , ti-Je cis ;lnd lrc!ns 150f;ICr.:. of 1.:1
olcrloroethb ie must t,CUl t.e rre sen~ in tl"le standa,ds at C'.:mcentl-altcms e(!ua! \c, tlw 

other target <lnal/le!) 

Separate C<!libr3tions ; initial and cor.tinl;ing) must be pt!rformed for aqueo'JS ar.d s.oild 
matrices with the aquE'Ol.'S calibr.!lion $tandards undL'rgoing an unr ~utetl purg~ and Ihe 

sclid calibm1ion standards undergoing a healp.d purge. Sample extracts 01 a meo;urn 
leve! method can be analyz cd u5ing the calibration for aqueous matrices undergomg an 
unheated purge. 

If time rerT\Clins in the 12-hour time period' after meeting the accepta'lGe entena for l'lF; 
initial calibration, ~mples may be analyzed. It is not necessary to analy2e a ccntJnu!/lg 
calibration standard if the initial calibration standard tha1 is the same cvncentration as the 
continuing calibration standard meets the continuing calibratio~ acceptance criteria . (I~ a 
CLP form 7 A m:.rst be generated). If time does not remain. a new injection of 8FB must 
meet the abundance criteria given in item 1 followed by a :ontinuing caibration sta/odaro , 

The relative respJnse tactor (RRF) at each concentration level fol each !argel and ~)'fterr: 
monitoring compound must bE! greater or equal to the compound'S min:n'1l'm acceptable 
ref-ponse factor listed in table 1. 

The % RSD for each t3rget end system monitoring compound from the initial ,,;alibratio., 

must be less than or equal to the Maximum % RSD listed in Table 1. 


Tne f1';lative response factor percen: difference (%0) for each target and system 

monitoring compound must be less than Of equal co thE! value listed in Table 1. 


Up to two compounds may fail to meel the acceptance crtteria. However, these 
compounds must have B minimum RRF greater than or equal to 0.010. and the % RSO or 
% Diff must be less than or equal to 40.0%. 

If a t3rget compound;5 detected in a fN'\mple for which the continuing calibration 'Yo Oiff 

>25% for that compound, the sample must be reanalyzed under a continuing calit"'Btion 

with an acceptable % Difl for tnat compound. 


3. Imemal Standards 

The minimum required intemal standards are chlorobenzene-d5, 1,4· jiflourobenz(~ne. 
and 1,4-dichlorobenzene-cl4. A retention time and response check must 00 performed 
on every intemal stanaard for samples analyzed. The retention time (RT) for an ir temal 
swndard from 8 sample • .annot > :t 30 seconds from the previous daily calibration The 
response area of an internal standard from a sample cannot exC'eed a factor of 2 ( ·50% 
to +100%) from the previous daily calibr.3tion. 

4. Sun'ogates or 8)'stem Monitoring Compounds 

The minimum required surro~ate compounds are toluene-d8, br(lmofiuQrobenzene. and 
dibromofluClromethane. Required recovery limits follow 
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Watm ~ 
Toluene-d8 88-110 01-117 
Bromofluorobenzene 86-115 74·121 
Dlbromofluoromethane 86-118 80-120 

5. Method Blanks-

A separate method blank must be extracted and/or ansly2ed for each method, matrix and 
lor analytical run prior to sample 8n~1y8is. The method blank must be analyzed under the 
same conditions 8S required for the associated matrix. For example, the method blank for 
a solid sample matrix must undergo 8 heated purge. A method blank anociateC with a 
medium level solid anatysis is to be injected with 100 ul of the methanol used for the 
medium level extraction. 

Volatile organic target compounds must mz1 be present in the blank at 8 concentration > 
the estimated quantitstion limits (EQLs) with the exception of acetone, methylene 
chloride, 'snd 2-butanone. Acetone!, methylene chloride, and 2-butanone can bit present 
at up to five times the EOL before corrective action Is required. Ssmpkl results must om 
be COfIbCted by subtracting any mnthod blank value. 

An instrument blank must be analyzed after any sample that has had a target compound 
two times thI' linear range of the instrument (400 nglmI) to check for carry-over. 

6. Samples 

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

Acceptance criteria are not met 

Csny-over or laboratory contamination is suspected 

A target compound is over the instruments linear range (200 nglml). In this case. 

s dRution is required. 


It is important that the lowest possible EOl's are achieved. If the Initial analysis of. 
sample was performed at a dilution and there were no target compounds and/or TIes 
detected above the EOL, a re-anaJysis at a higher concentration must occur unless the 
/'e21lalysis cannot be performed at e level five times the initia1 dUuted analysis. For 
example, if the initial analysis WilS diluted 20% with no target end1TICs detected, a 
reanatysis without a dilution can be performed. However, If the sample was diluted 25 or 
50%, a reanalysis is not necessary and the djJuted Initial analysis is reported. 

When a reanalysis occurs, both sets of data are to be InclUded. 
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TABLE 1 

Acceptanoe Criteria for Initial and Continuing Cillibration of Target and System 


Monitoring Compoundl 


..:.::: .. . 

. . :. . ..... 

' .",:-~. . . ',," 
":'. ~ : 

. " j ,.'" .. -. 

"(' . 

. <' . :." 

... .' 
:;.:/::. ;~. ·;

... . 

Target Compound MInimum MaxImu Maxtmum 
RRF m%RSD % Dm 

Chloromethane 0.010 None None 

·. 91omomethane 0.100 20.5 :!,25.0 

.Vinyl chloride 0.100 20.5 ~5.0 

0.010 None None 

0.010 None None 

··AcetDfle 0.010 None None
:': J..;,.:...,.;....----------+------j~--_+---__f 

.··OiChlolodifluoromelt-.aoe 

.t~otrItIuoroethane'.: ..• :. . 

.Trichbroftuoromethsne 
; . . 

... ,ca,rpon disulfide 

0.010 None None 

0.010 None None 

0.010 None None 

0.010 None None 

0.010 None None 

0.100 20.5 !,25.0· 1.1-b~loroet.hane 
~~.......----------+---_+_---_t_---__f

; '1j·~thene 0.200 20.5 :!,26.0 

0.010 None None 

0.010 . None None 

0.200 20.6 !,25.0 

0.100 20.5 ,!2S.0 

0.010 None None 

0.010 ·· None NOne 

0.010 None None 

0.100 20.6 .t~5.0 

0.100 20.5 !,25.0 

0.200 20.5 !,25.0 

0.010 None None 

. ..~1;3-pichloropropene 0.200 :!0.5 .t25.0 

0.300 4!0.5 !,25.0 

:- .:... . 
. ....: .. 

..'.;. , . 
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Table 1 

Acceptance Criteria for Initial ;and Continuing Ccllibfiltion of Target and System Monitoring 

Compounds (conl) 


.
Minimum MaxJmu MaxJmurn 

Target Compound RRF . m%RSD %Dtff 

Olbromomethsne 0.010 None None 

Olbromochloromethane 0.100 20.5 !25.0 

1.1.2-Trichloroethane 0.100 20.5 ;!.25.0 

Benzene 0.500 20.5 ;!.25.0 

trans-1,3-Oictlloropropene 0.100 20.5 ;!.25.0 

1,3-Oichloropropsne 0.100 20.5 !25.0 

4-Methy~2-pentanone 0.010 None None 

Bromoform 0.100 20.5 !2S.0 

2-Hexanone 0.010 None None 

1,2-DIbromoethane 0.100 20.S :.25.0 

T etrachloroethene 0.200 20.5 !2S.0 

1,1.2.2,-Tetrachloroethane 0.300 20.5 !25.0 

Toluene 0.400 20.5 :.25.0 

Chlorobenzene 0.500 20.5 ;!.25.0 

1,1,1,2-Tetrachloroethane 0.100 20.5 !2S.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-Trichlorcpropene 0.100 20.5 ;!.25.0 

lsopropyfbenzene 0.100 20.5 !;!S.O 

Bromobenzene 0.100 20.5 !25.0 

n-Propylbenzene 0.100 20.5 ;!.25.0 

2-Chlorotoluene 0.100 20.5 !2S.0 

4-Chlorotoluene 0.100 20.5 !25.0 

1,3,5-Trimethylbenzene 0.100 20.5 ;!.25.0 

.) 

.' 
-
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I!ert·-Butylbenzene !0.100 • 120.5 I!25.0 :J 
~------------------- Table 1 

Acceptance Criteria for Initial and Continuing Calibration ofTarge! end System Monitoring 
Compound's (conl) 

.
Target Compound 

Minimum 
RRF 

Maxlmu 
nl%RSD 

MaxJmuf1 
"om 

1.2.4-Trimethylbenzene 0.100 20.5 ±25.0 

sec-butylbenzene 

1.3-Dichlorobenzene 

0.100 

0.100 

20.S 

20.5 

!.25.0 .
,!25.0 

1.4-Ok:holorbenzene 0.100 20.5 ,!25.0 

p-isopropyltoluene 0.100 20.5 !25.0 

1.2-Dk:hlorobenzene 0.100 20.5 !25.0 

n-Butylbenzene 

1,2-Dlbromo-3-chloropropane 

0.100 

0.010 

20.5 

None 

,!25.0 .-
None 

System Monitoring Compounds 

Bromofluorobenzene 0.200 20.5 ±2S.0 

Totuene-d8 0.010 None None 

Olbromoftuoromethane 0.010 None None 

I 
I. 

I~:':~ ~i'!f '>" ., ' :. ~... ~.~. . : . 
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SECTION III· SPEOOC REQUIREMENTS FOR SEMIVOLATILE ANALYSES 

I. 	Qyervjew - Bec.,use of the history of weapons design at los A1arnos National Laboratory, dating 
back to the ~nhc;ttan Project in 1943, there is ~son to believe that some sitesJfield units 
involved in DOE's Environmental Restoration ProsllGm may contain detectable concentrations of 
semi-volc!tile organics that may have ~n used during research and development of nuclear 
weapons, conventional weapons and novel materials. 

The analytical data genelGted by the subcontractor under this subcontract will be used to 
determine if there are measurable concentrations of the targeted semi·vl)latile 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, soU, 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. Target CompoundsIMcthod Citations 

Estimated Quantitation limitS (Eals) for Semivolatile Organics 

SEMIVOLATILE ORGANIC COMPOUND Water SoiVSolid 
u.gll ~. 

Acenaphthene 10 330 

Ace naphthylene 10 330 

Aniline 20 660 

Anthracene 10 330 

Azobenzene 20 660 

Benzo(a)anthracene 10 330 

Benzoic acid 50 3300 

Benzo{b )flouranthene 10 330 

Benzo(K)flouranthene 10 330 

Be02o(9,h, i)perylene 10 330 

Benzo(a)pyrene 10 330 

Benzyl alcohol 20 1300 

B is(2 -chloroethoxy )methane 10 330 

Bis(2-chloroethyl)ether 10 330 

4-Bromophenyl phenylether 10 330 
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Butylbenzylphltmlate 

4-ChloroanHine 

4-Chloro-3-methylphenoJ 

~-Chloro;"laphth2lene 

2 -Chlorophenol 

4-C hlorophenyl phenylether 

Chryfene 

DIbenz(a,h)anthracene 

Dibenzoturen 

1.2-Oichloroben2.ene 

1,l-0ichlorobenzene 

1.4-0ichIorobenzene 

3,3'-Oichlorobenzidine 

2;4.,DIchIorophenoi 

Diethylphthalata 

Dimethyl phthalate 

2,+Olmethylphenol 

2,4-0lnttiophenol 

-, ' Di-n-bUt)ilphthalate 

~,<_,: ... :, 4;~Dlnitf'o-2-methylphenol 
~.<- .. . :' :24~uene 

· ·· ; 2,~itrotoIuene 

;6. '·:·;~~mte 

Ftuoranthene 

FlUQrene 

.. 	HeXachlorobenzene 

Hex8chlorobutadiene 

.Hex3c:hlcirocyclopentadiene 

.•. HeXad,~ 
Indeno(1.2,:kd)pyrene 

IsOphorone 

10 

20 

20 

10 

10 

10 

10 

10 

10 

10 

10 

10 

20 

10 

~o 

~o 

10 

50 

10 

50 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

330 

13)0 

(>>0 

330 

330 

330 

330 

330 

~ 

330 

330 

330 

660 

330 

330 

330 

330 

1600 

330 

1600 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

:00 
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2·Methylnaphthalene 

2-Methylphenol 

04-Methylphenol 

Naphthalene 

2-Nitroaniline 

3-Nitroanitine 

4-Nitroaniline 

Nitrobenzene 

2-Nitrophenol 

~-Nitrophenol 

N-Nitrosodimethylamine 

N-Nitrosodiphenylamine 

N-Nitroso-dt-n-propylamine 

2,2'-oxybi5(1-Chloropropane) 

Pentachlorophenol 

Phenanthrene 

Phenol 

Pyrene 

1.2,4-Trichlorobenzene 

2,4,5-Trichlorophenol 

2,4,6-Trichlorophenol 

10 330 


10 330 


10 330 


10 330 


50 1600 


50 1600 


20 660 


10 330 


10 330 


50 1600 


10 330 


10 330 


10 330 


10 330 


50 1600 


10 330 


10 330 


10 330 


10 330 


50 1600 


10 330 


• 	 EOls for soil are based on no GPC being performed. The laboratories' GPC equipment 
will detennine what the EOl is, based on the volume of extract the GPC equipment uses. 
However, if it is possible, In order to provide the lowest possible quantlt8tion limits, the 


·labomtories should concentrs1e the GPC extract to a volume that makes the EOl for 8 

sample that underwent GPC clean-up no more than twice the listed EOl. 


ND =not detennined, according to SW-8270 


Tentatively Identified Compounds (TICs) may be requested. If requested, they should be . 
identified and quantitated per the ClP method for semivolatiles, OlM02.0 (or more recent). 

Methods 

The u.s. EPA methods that are options for use are method SW-8270 (11190 or mont recent) or 
the CLP me1hod for semivolatiles (OLM02.0 or more recent). These methods are based on 
solvent extraction, c:oncentration and GCIMS detection and quantitation. 

, 
( 
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Note: ouanty control reQuirements are ~pecified In Section IV. tegBr"d!eAa of 1he method 
selected. 

Methods 3510, 3520, 354() or 3550 can be used for sample preparation for aemktolBtJle organic; 
compounds. An overview of these extri!ction methods and guidance for method &election can be 
found In method 3500. Gel permeation chromatography (Method 3640 or CLP) and/or other 
cleanup procedures must be performed when the Mture of the umpIe requires It (SW-3600 
piovides guidance on deanup usagelprcoedures). 

III. 	 fWK>rtjnglQefryerables - There vtl/l be e c:ornl:JINltlon of hardcopy end diskette 

defrverables. Section II.B, Datn delivery requiremen1s, of the SOW. describes !he 

electronic deJiverables for both inItial and later term. 


,The h8rdcopy delivenlbles ere as follow and must be In the following order, chronologically 
,,'~lTaflged, by inatrument 

"Semple Data 

.. ' 	 Chromatogram and quantitatioo report for each aampJe 

Raw spectra. ~muncHutmlc:ted spectra, and referenoa standard spectra for target 
compounds. The subcontractor may be asked 10 provide those spectra for compounds 
noted as false positives by the analyst. 

If T1Cs are requested, cc.ples of mass spectra of T1es identified with the associated best
match apectrB (3 spectra). 

Sample data (chromatograrm, quantltetlon reports. and spectra) for ell re-analyaeI. 
. . ..... 

,Smndards Data 

ChJ"OmQtograms and quantitatlon reports for all stzndards associated with the initial and 
, continuing caIlbration. 

• " ' . 	.fm..aperiod of time until the LANL EDD Indudes complete eIectrot lie reporting capability • 
the foBowing crpanics. ~rdc:opy deJiverabies 81e required in ackl/tk)n (See fast paragraph 
of II.B of the -General Requirements"): 

CLP forms 5.7.ancl8 for aemlvolatiles (inltial.rld cootfnuing cs\ibration standardI 
and Intemal6tandard qC summary) . 

Ba;wOC deta 
, 	 ' 

" F~ deCsnuorob1phenylphosphine (DFTPP). for each 12-hour period. for each GClMS instrument 

• , .' ' Mess listing • % relative abundance 
", • ,~.. ! ....: 

' Blank data -In chronological order. 
'. ',' ~ . 
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Chromatograms and qUilntitation repons 

For a penod of time until the LANL EDD includes complete electronic reporting capability, 
the following organ~c!; hmdcopy deliverobles are required in addition (See last pal agraph 
of II.B of the "General R,~uirernents~): 

CLP form 5 computer generated report 

Raw 6~, 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 reque~ted and TICs are found in the blank, include the GCIMS library search 
spectra. 

~splk~/matrjx spike duplicates - If these are requested the subcontractor will be provided 
with instructions for spiking. 

Ulborstory Control Samples (LCS) - for lCSs analyzed in association with LANl samples, the 
chro~tograms and Guantitation reports are required. 

Extraction benchsheets including GPC standard data if GPC was performed. 

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

Note: All hardcopy .ample data must be legible and clearly labeled with the LANL sample 
number. lab file 10. date and dme of analysis. and GClMS Instrument 10. Compound namH 
mus1 be clearty marked on all spectra. Hardcopy mndarcts dab .nd raw QC data mUlt be 
1~lble and clearly labeled with the lab file ID. date and Ume of .n.ty.... and GClMS 
Instrument 10. 

IV. 	 Quality Control (DC) [E;Qujrernents - It is important that the laboratory personnel follow 
Good Laboratory Practices throughout all operations involved in the analyses of samples. 
Refer to SW-846 chapter one for general quality control requirements for semivolatile 

organic analysis. In seldition. the QC requirements listed under -Acceptance Criteria
must be followed and criteri2, met Failure to moet criteria requires reanalysis of 
associated ..mpl~ under acceptable criteria. 

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

Acceptance Crjteria 

1. Instrument.:; Performance Check 

The mass calibration and resolution are verified by the analysis of the instrument performance 

check solution, decafluorotriphenylphosphine (DFTPP). The instrument performance check 
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solu~on, DFTPP, must be inj'!t1ed at the beginning of each 12 hour period of analY6is and must 
meet the following ion abUinC;a;]Ge criteria: 

Mass lnillnsi!:Y.BwJjred (Relatiye Abundance) 

51 30.0 to 80.0% of mass 198 

68 <2 .0% of mass 69 

6~ Present 

70 <2.0% of mass 69 

127 25.0 10 75.0% of mass 198 

197 <1.0% of mass 198 

198 BClse peak, 100% relative abundance 

199 5.0 to 9.0% of mass 198 

275 10.0 to 30.0% of mass 198 

365 >0.75% of rT'3SS 198 

441 present but less than mass 443 

442 40.0· 110.0%ofmaas198 

443 15.0 to 24.0% of mass 442 


2. Initial and Continuing Ccllibration-

Tho initial calibration of the GCIMS system will require a minimum of five concentration levels 

(20, SO, 80, 120, snd 160 total ng12 Ul injection). Eight compounds {2,4-dinitrophenol, 2,4,&

trich1orophenol, :!-nitroaniline, 3-nitroanitine, 4-nitroaniline, 4-nitrophenol, 4It,~initro-2-
methylphenol, and pentachlorophenoQ will require only a four-Pomt initial calibration at 50, 30, 

120. and 160 lotil ngI2 Ul injection. The five concentration standards win be anaryzed within 

the same 12 hour period. 


Th~ continuing calibration standard will have a concentration of 50 total ng/2 LLllnjectiort. 

If time remains in the 12-hour time period after meeting the acooptance criteria for the initial 
calibration, samples may be analyzed. It is not necessary to analyze a ~tinuing calibriJtion 
standard if the initial calibration standard that Is the same concentration as the continuin~ 
calibration standard meets the continuing calibration acceptance criteria. If time does nclt remain, 
8 new injection of DFTPP must meet the abundance criteria given in Item 1 followed by a 
continuing calibration standard. 

The rel$tive response factor CRRF} at each concentration level of an initial and/or continuing 
calibration for each target and surrogate compound must be greater or equal to the compound's 
m!nimum acceptable response factor listed In table 1. 

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

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

Up to four compounds may fail the to meet the acceptance criteria listed In Table 1. HCl"oVever, 
the four compounds must have a minimum RRF!. 0.010, and the % RSD or % Oift.!: 40.0%. 
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If a target compound is detected in 8 umple for which the continuing calibration % Dfff >25% for 
that compound, the sample must be fSClnalyud under a continuing cafibration with an acceptable 
% om for that compound. 

3.lntemal Standarda 

The minimum required intemal standards are: 

1,4-dichlorobenzene-d4 naphthalene-d8 acenaphthen&-d10, 
phenanthrene-en 0 chrysenlHl12 perylene-<l12. 

A retention time and response check must be perfonned on every Intemal standard for samples 
analyzed. The final concentration for each tnlema! standard will be 40 total ng/2 Jl,L InjectJon. The 
retention time (Rl) for an intemeJ standard from ~ sample cannot> ! 30 aec:ond5 from the pervious 
dally caDbration. The response area of sn Internal atandard from B &ample cannot exceed 8 factor 
of2 (-50% to "'00%) from the previous daily calibration. 

4. Surrogate Compounds. • 
The minimum !'Squired surrogate compounds are nitrobenzene-d5, 2-f1uorobiphenyl, p
tErphenyl-d14, phenol-d6, 2-nuorophenol, and 2,.04,6-tribromophenol. Required recovery limits 
follow. 

Nltrobenz~ 35-114 23-120 
2-f-1uorobiphenyl 43-118 30-115 
p-Terphenyl-d14 33-141 18-137 
PhenoI-d6 1().9.4 · . 24-113 
2-F1uorophenol 21-100 25-121 
2,4,6-Tribromophenol 0-123 19-122 

5.Method Blanks 

A separate method blank must be extracted 8nd analyzed for each method, matrix, and/or 
extraction batch. The method blank must be extracted the same day 88 the field samples It II 
as&OCwted with. Semivolatile organic target compounds must.om be present in the blank at • 
concentration> the estimated quantimtion limits (Eels) with the exception of common phthalate 
contaminants. The phthalate contamination can be present up to five times the EQL before 
corrective action Is required. Sample results must nm be corrected by IUbtracting any blank 
value. An Instrument blank must be analyzed after any &ample that has had a target compound 
two tirne5 the linear range of the instrument (320 nglmI) to check for cany~r. 

6. Samples 

Sample (5) must be reanalyzed when one or more of the following occUr: 

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

•
• 
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A target compound is over the instruments linea~ range (160 nglm/). In 1hi:J case. 8 
dilution is required. 

11 Is Important that the """/fiSt possible EOl's II]! achieved. If Ihfl inltis/8nalysis of 8 aampIe was 
performed sf 8 dilution and there were no t&trget anc1lor TICs detected abov~ the EOl,' 
reanl\1ysts at i higher cooc:entration must occur L/OIee.$ the reanBlyaJs cannot be petfOtmed at. 
level five timc$ the initial diluted an.a\yllis. For e:xampJe, If the inlti8lena1ysJs was at dlMed 20% 
WIth no tsrge18ncimes delBcted, 8 rearl8IyaJs WIthout" dilution csn be performed. However, H 
~ sample was d iJuted 25 or 50%, II reanalyM is not neoessary BOd the diluted initio/analysis is 
reported. 

When a reanalysis OCCUI'E, both sets of data are to be Included. 

45 .. .';" 

> ' , 

.b,"'; ·" ... ~ .. ~ ., : ... 



TJIBLE 1 

~pt2nce Criteria for Initial and Contir,uing C2!~brction of Target and SUrT09ate Compc"unds 


rarpet Compound 
Minimum 
RRF 

MaxImum 
·.t.RSD 

Mnlmum% 
oIff 

I 

Phenol 

Bis( -2-Chloroethy l)ether 

2-Chlorophenol 

1.3-Oichlorobenzene 

1.4-0ichlorobenzene 

O.BOO 

0.700 

0.800 

0.600 

0.500 

20.5 

20.5 

20.5 

20.5 

20.5 

~5.0 

~5. 0 

~25.0 

;t25.0 

:t,25.0 

1.2-Dichlorobenzene 0.400 20.5 !,25.0 

2-MettJylphenoi 

2.2'~xybis(1-chloropropane) 

0.700 

0.100 

20.5 

None 

;t2S.0 

None 

4-Methylphenol 

N-Nitmso-Oi-propylamine 

Hexachloroethane 

Nitrobenzene 

0.600 

0.500 

0.300 

0.200 

20.5 

20.5 

20.5 

20.5 

~2S. 0 

;t25.0 

;t2S.0 

;t25.0 

lsophorone 

2-Nitrophenol 

0.4$00 

0.100 

20.5 

20.5 

~25.0 

:t,25.0 

2.4-Dimethylphenol 

Bis( -2-Chioroethoxy )methane 

2,4-Oichlorophenol 

1.2.4-Trichlorobenzene 

Naphthalene 

4-Chloroaniline 

Hexachlorobutadiene 

4-ChIoro-3-mettJylphenoi 

0.200 

0.300 

0.200 

0.200 

0.700 

0.100 

0.100 

0.200 

20.5 

20.5 

20.5 

20:5 

20.5 

None 

None 

20.5 

;t25.0 

;t25.0 

;t25.0 

:t,2S.D 

;t2S.0 

None 

None 

~25.0 

2-Methylnaphthalene 

Hexachlorocyclopentadiene 

0.400 

0.100 

20.5 

None 

.!,25.0 

None 

2.4.6-Trichlorophenol 

2.4.5-Trichlorophenol 

0.200 

0.200 

20.5 

20.5 

~2S. 0 

~25.0 
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r0.800 /20.5 /~5.0 J 
TABLE 1 - Continue 


Acceptance C~rIa for Initial end Continuing Ca/Ibnrtion 01 Target &nd Surrogate CompoundS 


T_rget compounds 
MInimum 
RRF 

2-Nttroanilille 0.010 

Dlmethylph thalate 0.010 

Acenaptrthylene .0.900 

3-NltroanUlne 0.010 

. 2.6-Dlnitrotoluene 0.200 

Acenaphthene 0800 

2.4-Oinitrophenol 0.010 

. . <4-Nltrophenol 0.010 

Oibenzofuran 0.800 

2.4-Dlnitrotoluene 0.200 

'., ' 
. " 

.:~'.:., 
" .... 

" ' , ' 

. "",: '" 

DiettlyIphthalata . 

4-ChIort>pMnyJ-phenylether 

Auom;e 

4-NltroanDine 

0.010 

0.400 

0.900 

0.010 

.. 

0.010 ·....~2-methylpheno' 
. . 

N-nibosodlphenylamine 0.010 

4-8r0m0phenyl-phenylether' 0.100 

0.100- HfI~lorobenzene 

Pentachlorophenol 0.050 

MaxImum Mulmum% 
%RSI) Olff 

None None 

NoneNone 

20.6 i25.0 

None None 

2O.S !.25.0 

20;5 !2fj.0 

NoneNone 

None None 

20.6 ~5.0 

20.6 :!25.0 

NoneNone 

20.6 ~.O 

~5.020~6 

NoneNone 

None None 

Non. None 

20;5 ~5.0 

;t25.020.6 

..20.5 ~5.0 

Phenenthrene 0.700 20.6 ;t26.0 

Anthracene 0.700 20.S :!25.0 

Dt-n-butylphthalate 0.010 None None 

. Fluoranthene 0.600 20.5 ~5.0 

Pyrene 0.600 20.5 ;t25.0 

Butylbenzy/phthalate 0.010 None None 
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10.010 INone 

TABLE 1 - Continue 

~eptmce Criteria for Initial and Continuing Calibration of Target and Surrogate Compounds 

Target compounds 
MlnlmlJm 
RRF 

Maxlmu:n 
-!.RSD 

Maximum
-I. o1ft 

Bis{2-ethylhexyl}phthalete 0.010 None ~one 

. Benzo(a)arlthracene 0.800 20.5 ~25 . 0 

Chrysene 0.700 20.5 !25.0 

Di-n-Octy Iphtha late 0.010 None ~Ione 

Benz 0( b }"uora nthene 0.710 20.5 !.25.0 

Benzo(k)lIlJoranthene 0.700 20.5 :!.2S.0 

Benzo(a )pyrene 0.700 20.5 ! :25.0 

Inden0(1.2.3-<:d)pyrene 0.500 20.5 :t25.0 

Dlbenzo(a .h)anthracene 0.400 20.5 ~:2S.0 

Benzo{g.h,l}perylene 0.500 20.5 1:2S.0 

AnOine O . O~O None None 

Azobenzene 0.010 None None 

Benzyl Alcohol 0.010 None None 

Isophorone 0.010 None None 

N-Nitrosodirnethylamine 0.010 None None 

Surrogatn 

Nltrobenzene-dS 0.200 20.5 . :!:25.0 

2-Fluorobiphenyl 0.700 20.5 ±25.0 

Terphenyl-d14 0.500 20.5 :!:2S.0 

Phenol-d5 0.800 20.S :!:25.0 

2-Auorophenc,1 0.600 20.5 :!:25.0 

2,4,6-Tribomophenol 0.010 None None 

2-Chlorophenol-d4 (Optional) 0.800 2a.S !25.0 
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ORGANICS 

SECr;ON III- SPECIfIC REQUIREMENTS fOR ORGANOCHLORINE PESnCIDES/AROCLORS 

I. 	Overvjew - Support of operations at Los Alamos National Laboratory, dating back to the 
Manhattan Project in H~43, has involved the use of pesticides end polychlorinated bi-phenyls 
(Aroclol'6). There is reason to believe that some elteslfteld units involved In ~OE's Environmental 
Restorntion Program may contain detectable concentrations of pestic:idea and/or Aroclors. 

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

determine 11 there are measurable concentrations of the targeted organochlorine 

pesticldeslAroclors that will require remediation or long tenn monitoring. 


Sample mstrices 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 sre methods of the United States Environmental Protection 

Agency (U.S EPA). Target compounds are those required to meet New Mexico environment 

Division or U.S. EPA regulatory requirements. 


II. Target comooundslmethods citations 
ESllMATED OUAtmTAllON LIMITS (EQlI) FOR 

PESTICIDES AND AROCLORS 

Anaiyte Est Ouantitation 
limit WgIL) 

Aldrin 0.05 

g-SHC 0.05 

ji-BHC 0.05 

~BHC 0.05 

Y-SHe (Unclane) 0.05 

g-Chlords1J8 0.05 

-:rChlords1J8 0.05 

4,4'-000 0.10 

4,4'-ODE 0.10 

4,4'-00T 0.10 

Dieldrin 0.10 

Endosulfan I 0.05 

Endosutfan II 0.10 

Endosutfan sulfate 0.10 

so 



~!}J~2~if~¥rt;~:fil' '~.:(:' '.: . 
.; ...,;., :." 

:~':',>..: 

Endrin 

Endrin Ketone 

.: :.~~. '.' - ..Endrin Aldehyde 

~.. : tfePtachlor~ 

" Heptachlor epoxide 

MethoJ(ychlor 

Toxaphene 

ArocJor-1016 
. '.:-' 

ArOdoc-1221 

ArOclor-1232 

.' ·,ArCkJor-1242 
.

~AiociPr-1248 
'0 ' ~ '. , . . . 

.ArDcIor-1254 
"'" . 

.'ArocIor-1260 
. . 

Deteanlnatlon Of EmknatedQuantltation UMrrsCEQUl fpc 

0.10 

0.10 

0.01 

O.~ 

0.05 

0.[,0 

~.OO 

1.00 

2.00 

1.00 

1.00 

1.00 

1.00 

1.00 

..... . '.' Va~Metrk;es 
.~.;... .. . 

. . ...~.• 
Factor 

';: . . :GfOuIldWater 1 
.~. ~ 

1000 

to 10.000 

Sl 

.i, 
.... 

. .~.: 
:. .} 

: .~~ . 
P .. 

., ,~ . ..... , 
, . 
.. , 
~:) 

. ~. 

~ . 

'~ ', '~:;-.:', ' . ' 

\,:..; ': . : ..... ~ .... . 



Methods 3510, 3520, 35-40, 3550 or 3580 can be used for samples submitted for organochlorine 
pesticideJAroclor analy5Ss. An overview or these extraction methods and guidance for method 
selection can ~ found in method 3500. Gel permeation chromatoglClphy (method 3540 or CLP) 
andlor other clecnup procedures must be performed when the nature of the sample requires it 
(SW-3600 provides guidance on cleanup usage/procedures). 

III. 	 ReoortingfDe(iyernbles - There will be a combination of hardcopy and electronic 
deliverables. Section II.B, Data d~livery requirements, of the Statement of Wont 
descri~ the electronic deliverableli for both initial and later term. which is suppliec by 
the Sample Coordinator. 

The tulrdcopy deliverables are as follow and must bf! in the following order, chronologically 

arranged, by instrument, and for both columns: 


Sample Data 

Copies of pesticide chromatograms lilbcled with the sample number, volume injected, 
data and time of analysis, GC columl'l identification (by stationary phase and Internal 
diameter), GC instrument identification. compound names of analytes identified (can be 
on s printout of retention times if retention times are on the peaks.) This must be 
provided for both columns. . 

GCintegration reports or data system printouts 

For pesticideslArodors that are confirmed by GClMS, copies of chromatograms, raw, 
background-subtracted, and standard reference spectra of buget compounds identified 
are required. For multi-component analytes the mass spectra of 3 major peaks are 
required. 

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

Standards data 

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

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

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

Raw QC data 

Blank data, in chronological order, by type of blank. 
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Chromatograms and data system printouts fur each GC columnlinstrument used. 

If duplicorte matrix spikes are requested, the d)romatograms and data system printouts 
are required. 

Chrornatoglon1S and data system printouts for lCSs run in association with lANL 
samples are required. 

QC data must be labeled as the standards data Is. 

Results must be reported on a dry weight basis. 

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

IV. Qualjty Control rac) reQuirements - It is important that the laboratory personnel follow 
Good LeboratOly Practices throughout aU operations involved in the analyses of samples. 
Refer to SW-846 chapter one tor general quality control requirements. In addition, quality 

control requirements for sample extractions and c.lea1'Hlp8 for the technique(s) used are 
found in the relevant SW 846 methods. 

Matrix spike and meltrix spike duplicate analysis will be requested If needed. A sample 
will be submitted to be used as the matrix media If matrix spikes are requested and 
in3truction for spiking wW be provided.. 

The OC requirements identified under "Acceptance crnerW" must be followed. Failure to 
moei the criteria on both columnt requl,... reanalyala of Inoclated 
.amplealbt.nkl under acceptable criteria. 

Acceptance criteria 

1. Initial caHbration 

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

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

For multK:omponent analytes, a calibration factor for each of 3-5 meljor peaks is 
required. 

2. Surrogates 

The two surrogates to be used are tetrachloro-m-xylene and decachlorobiphenyl. 
Recovery should be reported as a percentage and must be within 50-160%. Recovery 
outside of these limits will require re-extraction and reanaly~is. If these limits are 
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3. Retention time windOW) 

" ,Retention time windows are defined aa plus or minus three tilTl88 thtlstandard deviation 
from the mean absolute rewntion times from the concentration levels o1lhe initial 
ca1Ibrstion. For the multkomponent target compounds, choose three 10 fi'le major peaks 
and calculate the meen eod standard deviation of thotle peaks. Retention time windows 
for target and 8Urrogste compounds are to be determined for both the primary and 
secondary columns. 

The retention times wlll be verffied by the calibrBtion verification standard. 

41. Dailv calibration (calibration yedfjcatjonl 

A daily calibration S'tandard wm be analyzed prior to sample snalyBis and throughout the 
enaIyticaI run at a frequency 01 one per 20 samples. The callbr8tion factor for each target 
compound must not exceed.!:. 15% dltfefence when compared 10 the inltiaf calibration. 

5. J2JDDIsI 

Method blanks must be analyzed along with every enatytical run for eac:tl matrix and 
method used. Contamination must not exceed the ECL 

6. areakdOWD criteria 

The breakdown of either 4,4'-ODT or endrin cannot exceed 20%~ 

55 




·"0.': .;•.~ . .... ;~ :..~ 

~fCDON HI • SWdflC REOUIREMENTS FOR HIGH EXPLOSIVES ANALYSES 

L Qvtrria· Because of the hiatofy dwupons dMign al Los Alamos National Laboratory, dating** ~ 1M Manhattan Project in 1~3, .,..,. 16 IU60n ~ beie"Ie thet aomD sitDsllleld units 
~ in OOE"a E.nvnlomemaI ResIoraUon ProQr8m "1lY con. dvt8ct1ble concentrationl of 
~ upIoahoM that rr.-y heYe been IMted for use.. ~ devices during rtlseardl and 
~ a::tMt*: tor nudur'Ml8POOI. 

The ~ data gefMQted by the suboorltrldDr under this RFP aubcontrad will be used to 
deteI, .... I thera are rnNaUrtJbIe conOflflb_lions of the tarpeted explosives compounds 1hat wiD 
~ remedIe!ion. 

~ matrices 1hat I1le sutx:ontractor rntI'f ntOeIve (but not IinVIed to) could be water, Wi_ 

...w, .oi, 1iudgeI, ftttera, ..-ld oil. 


Tbe ,nethoda IhIIt are behg died "this Mdion .. 1hoae used by either the Environmental 
P.~ Af1erw;r (EPA) 01 the UnIIed.stat. Nrrrt EnWOiI ..ental Ceneer (AEC)· formel1y, the 
tirhaed St8teI Army Toxic..-1Cf HazardauI ..... ,... ~ (USATHAMA), as.,. the targeted 
~ b theM ~ The "JeIhodI gel-Illy consist d eI!her extIaction (liquid or 50Md 
~ f1f thI .-.f)'taa from the ~ nwtr1a QI: tltIttlg of the ..,. (WIder) followed by 
,..;,.....,phaMHPlCW)dtN~ ~*-.~by meaurementof 
tdti...".,.,. pt'OducecI bV hyO'oPylll wIIh IOdUn ~lCide, WlCI menured uaing kx1 
dw~, Owdbtic:wJ 01 the ~~ the ..~ 01 the response of the 
~ In. ~to.~f8cb~ using ___ 

~ 


ThI foIow!ng group of twpet arWytee for high ~ will be reterr.d to as the =S330- iOatrtn 
beeai.. ttwyre the anatytes Ih..r .. cxwered under method 8330 In EPA'. SW-848. 

"'J33Q ANALmr 

~1,:1,6,7...1itro-1,3,~,7-tetrazocine (HMX) 
~, ,3,&-trinitro-1,3.6-triaz1ne (ROX) 
, ,3,6-TmItrobenzene (1,3,5-TNB) 
1.3-{»l1trcbennn. (1,3-ONB) 
Uelh)+2,.,~henylnitr1lmine (Tetryl) 
NIt! c:JbenZene (Ne) 
2,.4.I-T~ <2....6-TNT) 
~2..~ (4-MH>NT) 
2-Nr*to ~,~utokM". (2-AM-ONT) 
2,~ (2.4-ONT) 
2,~ (2,6-ONT) 
2~ (2-NT) 
~ (3-NT) 
4-N1troIoIuene (~ 

~ timH tor the aampIea for "8330" .~tytes Ire (1) for ~ aampIe$. extraction must occur 
wtthIIl 7 dIya of aampIt c:oIktc:tion, (2) for 5oilsamples. extraction must occur within 14 days of 
sample coIectIon, and (3) analysis rrnnt C>a:ur within 40 deya of extraction for both soil and water 

:: { , ..r . . .., . .... 
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samp'e$ (number 3 does not in.any WB)', release the subcontractor from the data tumaround time 
obligation.) . 

Methods options for these -8330 analytes- follow. These alternate methOde - broken out by soil 
and ~r. provide the "estimated qunntitBtXln limits" (EOLs) that the subcontractor is required to 
meet. Whether us.ing me:thod ~330 and SW-e331 Of the USATHAMA methods. 

t.natytM in Soil Estjmate1 Quantjtation limjt:s(EQI-il: 
(rngIkg) 

HMX 2.2 
RDX 1.0 
135TNB 025 
130NB 0.25 
TETRYL 0.65 
NB 0.26 
246TNT 0.25 
2MINT 
4AONT 
26DNT 0.28 
24DNT 0.25 
2NT 0.25 
4NT 0.25 
3NT 0.25 

Method OPtions Iba1 can be UHd' 

SW-8330 (11192) or 

USATHAMA AUGUST 1989 REVERSED-PHASE METHOD FOR THE DETERMINATION OF 
EXPLOSIVE RESIDUES IN SOIL 

ADaMes in wg1er 

ROX-. 
135TNB e, 0.84 

0.26 
1".0 
7.3 

13DNB·' . 0.11 4.0 
NBe, 6.4 
246TNT-' 0.11 6.9 
24ONT-' 0.02 5.7 
260NT -, 0.31 9 .4 
2ADNT 0.035 
4AONT 0.06 
HMX' 13.0 
TETRYL' 20.0 
2NT 12.0 
3NT 7.9 
4NT 8.5 
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Where there are blanks a :~l()ve. the EQLs have nol Dee, dett.rmined. Assume an EQt. of 1.0 
mCrogl'&rnsIllor the low w.aters ana an Eel of 10 n1icrcg~msIL to,. the high waters wtlere vaillell 
are mis5jng. As more intomlOt~:>n is c:vailable. i1 will ~ piovided. 

SW-8330 (11192) or 

USA THAMA '990 IMPROVED SAl. TlNG-OUT SOL' IENT EXTRAC'-ION METHOD FOR 
DETERMINAnOtl' OF LOW LEVELS OF NITR '~AROMAnCS AND NITRAMINES IN 
GROUND WATER 

, 	 USATHAMA 613CfflS METHOD NUMBER VW104 . DETERMINATION OF EXPLOSIVES IN 
WATER BY HIGH PRESSUHE LIQUID CHROMATOGRAPHY 

Nitroglycerine (NG) 
Pentaerythrttol tetranltrli!lte (PETN) 

Methgd 

USATHAMA AUGUST Hl89 REVERSED-PHASE HPLe METHOD FOR THE DETERMINATION 
OF NG AND PETN IN 'NATER 

AnatYtm In Boll Hmo!M 61wme EQLs of 0 50 m~ 

Nltrogtycer1nll (NG) 
Pentaerythrttol IettlInitrate (PETN) 

USATliAMA AUGUST 19B9 REVERSED-PHASE METHOD FOR THE DETERMINATION OFNG 
AND PETN IN SOIL 

Assume EOL of 5 0 rnjcrI;ogrBmslL 

Nttroguanidino 

USTHAMA AUGUST 1989 REVERSED-PHASE r.IETHOD FOR THE DETERMINATION OF 
NIT. 'OOUANIDINE IN WATER 

Assume EOL pf ( ·~tmg,{l\g 

Nitroguanidine 
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USATHAMA AUGUST 1989 REVERSED-PHASE METHOD FOR THE DETERMINATION OF 

NITROGUANIDINE IN SOIL 


Anatyte in water ~ EOL of 6 11 ~n![ns/L. 

Tetrazene 

Method Qptions that can be used' 

SW-8331or 

USATHAMA REVERSE-PHASE HPLC METHOD FOR THE DETERMINATION OF TETRAZENE 
IN WATER (Holding time Is 6tated 8$ -samples should be processed as soon as possible after 
receipt, preferably within a day., 

Ana/ytC in Mil Assume EOl of 1 3 mtg 

Tetra%ene 

Method optjpns thlt can be tM· 

5W-8331or 

USATHAMA REVERSE-PHASE HPlC METHOO FOR THE DETERMINATION OF TETRAZENE 
IN SOIL (Holding time is stated aa -aamplea ahould be procesaed .. .oon .. p:>ssJbJe after 
recelpt, preferably wtthin. day., 

[\sliume EaL of ZQ 0 rnjcrograma4. 

Methgd 

USATHAMA METHOD FOR THE DETERMINATION OF NITROCEUUOSE IN WATER 

The noted &S8umptlons. above, Ire baNd 01'1 1M US1.THAMA lower limn of the linear 

concentration range. 


Hotdlng times for the non--833O" enalytM .-e the same as for the "8330" analytes. Note thIt 
USATHAMA recomrnendl that samples for tetaze'lle llIl8!yaes be -processed •• lOOn .. ponlble 
eftef receipt. preferably within. dry: The subcontractor should take this ilto consideration when 
ana~ sarnpea for tetrazene. 

Note: Quality eontrof requirement. are apeclfted In SedJon V, regenlleu of the method 

aea.c:t.d. 


m. 	 BllzgrUng/Dtltym bin • There will be • combination of hardcopy and etectronlc 
deMll1IbIes Section II.B. Data delivery requirements. of the Statement of Wen. 
describes the "eledronic delh-erables for both initial and later tenn. 
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The hardCOpy deliveral>leS are as follow and must be in thP. follooVing order . arranged 

chronologiUl:ry. by Inst'tlment 


Samo!esdata 

Copie!i of HPLC chromatograms for each sample (for each column). whICh a'6 
labeled witly 

sample numbef 
VOlume injected 
date Gnd time of analysis 
HPlC column identification 
HPlC irl$tJ'Ument IdontIfic:ation 
names of compol.r.lds identffied. with retention timBs. areas. peak heights. 
and concentrations found (thi5 may te On 8 summary sheet, if retention 
times are on !he peaks. 

Standard, datI 

Copies of HPlC chrolTl3tDgrarm udescribed under "samples data" for aU 
.tanclarcls 

Chromatograms of blanks Ia~ at! de$crIbed under samples data. 

Provide ~rams of laboratory controi 81mpies and matrix spikes (If 
requeflcd) labeled as det.ct1bed under umptes data. 

RHuItti must be reported on • dry weight bhis. 

Note: AH data mu.t be '-glb" and property IIbelIN. 

fV. 	 gu,Uty ContrpIIOC) mouirtrMntI- It Is Important that the laboratory personnel follow 
Good UIbofatofy ~thro~..ghOut aI operations invotved in the analyaes of samples 
for htgh elIp608ivel .nd that they maintain en inlerr•• OC progrwn thet Is relevant to the 
_n.ly... under ~ -in !his c.ae. high 8Xj:>lo5ivel. In addition. it is required to 
totow the reievIInt penerli ac procedures " ~Id out in ChapCer , of SW-846. 

Matrix apQ and matrix spike duplicete .nalysis may be requested. A sample will be 
aubmItIeO to be uaed as the matrix med~ If ITlItrix spikes ere requested and spl".ing 
~ will be provided by the Sample Coordlnetor. 

The QC requirements idt'ntified under "Acceptance eriteria" must be followed. Failure to 
InNt the c:m.rII requirM ....n.ty.. of ...oa.tud ..mplealbl.nka under 
aceeptab.. crbria. 

Acceptance ada 
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·1. 	 Initial caliPration - external 

A minimum of 3 concentriltions of the target BNlIytH and surrogate(s), with one of the 
standardti at a concentra1ion ElQuaJ to the estimated QUantitation \imit is required. Other . 1 
concentrations should define the expected range of concentrations in the samples. % 
RSD must be <to % over the wor1t.ing calibration range. Either a calibration curve or 8 
single response factor may be used. 

2. 	 Retentipn time wiodowa 

The retention time windows for 811 anatytes and surrogates tor each HPlC column is 
estBblishecl from the initial C2librntion by the ~ method: 

8. 	 Make three injections of aU standards within D 72-hour period. 
b. 	 Calculate the mean and standard deviation (a.) of the retention times of each 


analyte and 5Urrogate. 

c. 	 EEtabiish the retention time window 8S :t 3 D from the mean retention time. 

Mean retention times of aD analytes lind $unt>getM from three Injections of the daily 
~ must fall within the re~tion time window e1.1Bblished by the initial calibration or 
s new initial calibration snd Htabbhment of 8 new retention time window muat be done 
before running the samp6ea. 

If the dally standard retentiontimM 8(8 acceptable, the mean of !he retention times Is 
used as the midpoint of the retention time window for that day. The width of the window is 
the 13 Q found in the initial C41libration. 

All subsequent dally standards at midpoint and end of run must fatI within the dally 
re1Imtion time window. If sny snalyte of any dally C8librnon fails to fall within the dally 
retention time window, II nt!rtN initial calibration must be per1onned. 

3. 	 Daily calibration and response factOCl 

A dally calibration standard is prepared st 8 concentration midway between the 
concentrBtions of the initial standardS. This standard il run before the &ample. to check 
the condition of the HPlC. It is 81$0 run a1ler each group of ten samp4ea, and at the end 
of the run to ensure system Itlibility throughout the analysis of the aamplel. Response 
factxn for each all8lyte must be obtained from the peak height or .rea and compared 
with the mean retlponse factDrs obtained in the initial caUbnrtion. The response factor for 
the daily calibrations must agree within :t 15% of the response factor of the in/till 
c:aJibrstion (110% for nitroguanidine and letrazene). Corrective action to the analytical 
system or s new initial calibration must be pefformed if these criteria are not met 

4. 	 laboratoO' control Ump!e 

Comp6ete system performance will be monitored by using a laboratory control sample. A 
known amount of 7 to 10 of the analytes plus surrogate equal to 10x eCl of that 
estJblished for the anatytes is added to the matrix to be analyzed. For water samples, it 
is added to organic free reagent waler, and tor soil samples. it is added to standard 5011. 
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The control 52mplE!5 are ~rrled throu£.h the laboratory procedure and analyz'~ as 
s.amples. 

A laboratory control sampje is run with each batch of samples and the results are 
c:omp2red with the known amount Arj,riwry limits for recovery are 60-120 % for water 
end soil &arnples. A5 information is gathered, these windows will be revised 

.S. flJark sample 

A blank is prepared by add in,·8 known amount of the surrogate to either reagoent water or 
dean Nlnd. The blank sampl.e is run W'1h each batch of Ample and the mcovery of the 
6Urrogate is found. 11 toIrget 81\81ytes are found 81 greater than EQl, contamination must 
be ~ before fuMef anatyses are perl~. 

6. SJJrrogata 

Acceptable w~tes are compounds similar to the target analytes but not pTl9Sent in the 
umples. Two surropetM in LIM are 3,4-dinitTotoluene (required) and 2-methyl-4
nitroanHine (MNA) (optional) . The aurrogate{s) Is added to samples, blanks, and LCSs 
lind the complete &.borlItory prooedure II canied out. Surrogate nocovery is reported for 
1111 samples, b&anb. and LCSs. ~5 will be devefoped for acceptable recovery as 
~ is ooIlected. 
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SECTION'" - SPECifiC REQUII3.EMENJ S fOR RADIOISOTOPE ANALYSES 

I. 	Overview - Because of thE history of w~pons Clt-.sign st Los Alamos National Laboratory, dating 
bact tt> the Manhattan Project in 1 &43, some sites I field units invotved to DOE's Environmental 
Restoration Program will contain deleCtable conantT2tions of radioactive matenal that have ~n 
used during ntSESrd\ Md de'Jelopment activities tor nuclear weapons. 

The analytical data generated by the subcontractor under this subcontract will be used to 
determine If there are measurable concentrations of th£- targeted isotope! that will requ Ire 
remediation, 

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

II.Target anatytea - Table III .B' contains the analyte target list tor radiochemical analyses. 

Th. rTMthoct. utilized by the lab for the Inaty.es below mud be lubmltted to LANl for 
approval. If following approval of a lab'. method, LANL obsef\'es performance problems with the 
approved method the lab will be required to t&ke the necessary actio~ to resolve the problems. 
Revisions to previously approved methods shall be supplied, 810"9 with any performance data 
genersted by the lab £IS part of their ow" approval proc:ess, to lANL on a timely basis 
(approximately 2 weeks) following their i5..c.uance. 

III. R,oort/rgldeltve[Jbln 

HardcoD.Y 

Sample preparation worksheets 

Software outputs for instnJments on a sample-by-SClmple .basis 

NI5T traceability for standard. 

Calilbration information. 

LANL may request additional hard copy data dellVerabies based on the aubcontractor's speci11c 
method/equipment 

IV. Quality Control (QC) requirements 

, Good Laboratory Practices • 
It is important that the laboratory personnel follow Good Laboratory Practices through<)ul 
aU operations involv~ in the BMlyses of samples for radIOisotopes iind that they maintain 
an internal QC program thsl is relevanl to the analyses under consideratIOn. 

Laboratories should observe Itle guid8nce of the GOOd Automated Laboratory Pmctio~ 
(GALP), EPA December 28.1990 draft, document in their handling electronic flies 
representing sample raw data, sample processed data, and instrument calibrahon and 
configuration information 
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2 . Contr(11 Chans 

F· . al: ar.a~;tes 01 ;merest. tne analybcallaboratory shall maintain intemal control charts 
tol lab control 5tand:ard samples of bOtt "''ater and soil matrices . The analytic2llaboratory 
shall initiate these control charts prior to beginning LAN\. WO/1( and update them :35 data 
becomes available. The lab will be expected to use professional judgement in u!;e of 
resulting statIStical control 1:1fonnation. 

3. Instrument Perlormar.ce Verification and Calibration 

fnst"\Jment performcmce verification and calibration shall be pertormed at the frequencies 
/0 dicated in table III. E. 3 1. The re$.pedlVe COIltroi c:hsrts Shall be updated 8S data 
t>eCOmes available or daily. whichever is greater. 

The data resulting from performance verification measurements shall be charted using the 
guidance cl ANSI N42.2, M6a5uroment Quality AssurofK:fJ for RacJi08sssy Laboratories, 
(section A.S.2.2) and 'Manual 0() PresenMion of Data ana Control Chait Analysis (ASTM 
STP 1~D, Part 3, caction 33 (indMduaje), ASTM HI76). Th ac:oeptancp. criteria for 
statistical control in bible III.E .2 .halI be observed. In the circumstance that one or more 
of thMe acceptance criteri; are not met then c:onlICtive edion up to and including ,. 
calibration shall be done and documer:ted. The corrective action process to be followed 
by the lab &hould be ()ocumented 10 an SOP. 

The indicated cali~tion trequenciM assume no change in instrument settings (e.g. bias 
voltage) or components (e.g . gas-proportional countt3r window or laser dye). If such 
~ttJng5 or components are dlanged the lab will conduct the necessary calibrations. 

.. . AcceptanC41 Criteria 

Failure to moet ttle tracer or camer recovery critena for a lANL sample requires re
analysis of tNlt "mple allea:;t once. A subr.equent failure Shllll be indicated in the case 
n8rrabve. Failure to meet tTB(:er and carrier recovery CTrte";8 for the reagent blank or lab 
control .tandard T1IQuires f'e-81f1lyais of 811 auoci8ted LANL samples under acceptable 
criteria . Failure to meet the lab control standard or method blank criteria requires fit
analysis of all asaodated LANL ~mplt!ts under occeptBbIe criteria. If re-analy~js for any 
01 the above reasons is prevented by exhaustion of the supplied sample this shall be 
IndICated in the CAse narrative 

a Trace'recov"nes 

Tracer recoV&ne$ for alpha emitters shall bet greater than or ~ual to 30% but 
Ies5 than or equal to 110% Tracer recoveries for other than alpha emitte~ shall 
be greater than or equal 10 040% butles5 than or equal to 110%. 

b Carrier rf'covenes 

Carner recovene5 stla" be eaual to or grealer than 010% but less than or equal to 

"0% 

64 

http:Perlormar.ce


c. Method blanks ' ! 

Method blanks shall be prepared along wrth samples in the SDGlRN. These shall 
include all preparation steps pnd all reagents for each analysis and for the matrix 
(i.e. &oil, WB~r) which matches th81 of the associated SDGJRN. Method blank 
re5U~ shall not exceed the Eal in table III.B.1 LANlihaH consider the aliQuot 
size of the associated S1!rnpIes in evaluating the ,cceptBbility of the reported 
method blank result. 

.,. 

d. lab Control Standard (lCS) 

Standards traceable to NIST in e matrix comparable to the 8Sl5OC!ated ~mples 
shall be run at a frequency of one per SDGJRN. AnaIyte receNeries must be :t 
25% of the certified values. The LCS need not contain atl8N1/ytes reportable for 
that snalysil. 

The actMty of the lCS ahouk:I be In the range of five to My times the respectt'le 
EOL Where the contractuaJ EOl is 0.01 pCVg the activity of the LeS should be 
In the range of fifty to two hundrod times the respective EOl. 

e. Matrix spikes (MS) 

Thof;e analysis where m8trix spikes are required Include: strontium-90 when a 
strontium-8S tracer Is not UMd, tritium by liquid scintiIbItion, total uranium by KPA. 
mass spectroscopy techniques, ~m by other than tr.cer techniques, 
radium-228. thorium-2304, rid 1eaO-210. The matrix spite activtty shall be added 
prior to the beginning of aample digestion Of othef wet chemistry. 

The 8CtMty 01 the metr1x spike ahouId be in the range of five to My times the 
respective eOL ~ the oontractua1 EOlia 0.01 pClIg the activity of the 
matrix spike should be in the range of fifty to two hundred times the r&apectJve 
EOL. The MS need no( contain all anelytes repoI'tabae for th8t 8n81y.... 

Matrix spI~ea. where required••ha11 be run at a me of1 per 20 aamples Of per 
LANl SDGlRN. whichever Is greater. Matrix 5pIke reaweriel should be within 
25% of the expected value. The lab will be expected to note in the cue narrative 
any matrix spike recovery outs)de of this limit and to UN profenlona\ judgement 
in deciding If re-analy5ta of aasociated LANl5ampies iI necessary. 

f. Duplic8188 

/>J \em one sample in each SOGIRN shall be procesaed In duplica1e and 
reported. There lire no roqurr.d acceptance criteril for theM duplicate results. 
Where !here Is Inwmclent sample to allow 8 dupbcate analysis to be done the 
situation shall be noted in the case narrative. . 

In the situation where only orm sample is avaiL~b\e for both the duplicate and 
matrix spike IInalysis and their is insufficient mass.Ivolume available, the duplicate 
analysis shaD take precedence. 
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V. ~"-'flc regulnUMnll 

1. General 

a. 	 The tctBf propagated uncertainty (TPU) associated with reported msults 
5."1aJl be one sigma, 68% confidence interval. TPU shalf Include 
reJa$onabie and ~ aystemItic uncef1ainties associated with 
analysts in eddition to the uncertainty from counting statistics. Lab:s lire 
referred to Daft Rttduction and Error ~ for the Pnysic8/ Sci6'm8s 
(p.R. Bevington: McGfaw-HiII. 1969: 5oEK)4) for the proJjagation of courrting 
and systematic uncertainties. 

b. 	 Subtraction of method blank results from sample results shalf not be done. 

In tM anafysis of tritium. we would consjder the vial counted for puJpOSeS 
of bAckground wbtraction as ~ from those countt!d as a result of 
the required method blank preparations. 

C. 	 E.act1 ..b atlal! use NIST ~ starldardI for calibration. tracer. and 
lCS PUrpo$eS. OiIubonI of NIST trJIceabIe standards shall be 
documenttd ila coutJoIIed notubook Of binder. When a NIST traossble 
standard II unavailable for a ;tv"" anltyais. the use of IbIndsrds that .,. 
not NIST traceable IhaII be IrdJded WI the report narrative with historical 
b8ckground Iltormation ~ 1he ba8ia for ttl. known value. 

d. 	 The .... ttlILale apK:ffIed expntion datil of standImfI or reference matBriaIs 
slloutd be~. Howev., ~ the ven~ haa provided 
IUpplementilry documenbllion of • longer uset\llllfe of the standard or 
reter.nce materiallhiB nwy be UNd. This supplemental documentation 
Ihaft be rtJttinocI with the oerlibte. 

• 	 The following general equation for MOA (minimum detectable activity) ahall 
be uaod UOM! otherwise noted heretn (I( approved by lANL: 

MOA • [<4.65 (BKG)O.I. 2.71V[2.22 • EFF· V· T..-V) 

'Mlere BKG Is the IOta! background counts, Ts the umple count duration, 
EFF II the hc:tlonal ctetectof .~, V is the volume or unit weight. and 
Y is the frac:tionaf chemieaI recovery obtained for the tracer or carrier. 
Other ferma .. mey be required, e.g. gamma abundance, can be uaed In 
the denominator. 

Thole labs wishing to UN the decision level principal of ANSI N42.2. 
Measurement Oualtty Aasuranoe for Racfioaasay Laboratories, are 
weJcome Ie do so. However, we would expect the inclusion of Information 
in the datil package rep8rding the "'nominal values of • number of 
parameter. (bac:kgrout'ld count I'8te, count time, estimated Interferences. 
chemical recoveries, dec8y times, etc.,- used to arrive at the stated 
6edsion level. llle source of the nominal veluea shall be addressed In an 
applicable SOP 
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The detemlined MDA or Al'JSI N042.~ decision level l.hall be Ie" than the 
respective EOl indicated herein. Technical difficulties, e.g. insufficient 
sample, ~t prevtint meeting the respective EOl requirement shall be 
documented in the case narrative. 

f. 	 Counters shall not be reserved for s pa"ticular type (e.g. method blanks or 
other OC 6Clmple) of sample. Countel'5 may be resl!rved for specific 
nuclides. 

g. 	 Where a lab's verification of the activity of 8 NIST traceable standard 
indicates s noticeable deviation from the certified value, the lab should 
consult with the provider about the problem. However, except Where 
pennitted her&-in the lab lihall not lISe a value other than the decay 
corTeCtt!d certlfied "alue. 

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

I. 	 Unless herein specified, the soilaliquots used in wet chemistry techniques 
shall be subjected to a total digettion Of fusion prior to analysis . No other 
homogenization or we exclusion steps are required. 

2. Alpha ape<:trosc:opt 

8. 	 The presence, evatuBtion, and explanation of any unusual peeks, greater 
t:l8n 10% of the tracef peak, beyond those of the tracer and expected 
analyte peak! should be induOOd in the report narrative. 

b. 	 The area counts of an anatyte or ~ I"eg;on 5hould be determined by 
integration of counts in defined ROI unleu the number of counts In the 
res.pective region exceed 25. In the situation where the area counts of. 
region exceea 25 peak fitting algorithms may be used. 

C. 	 Labs using uranium-232 as I ncer in sequential isotopic uraniumfthonum 
determinations should take steps to minimize tht! conlrlbution of thorium
228, from uranlum-232 decay, in thetr reported ilOtopic thorium rer.ults. 

d. 	 Each elpha spec lCS should contain sufficient .JCttvity, as required herein, 
of each isotope to be Quanlffied to yield as useful result.. The exception to 
this will be uranium-235 in isotopic uranium analyaea. 

e . 	 In the case of an8lysis for isotopic uranium only the uranium-234 and 
uranium-238 will be subject to the lCS 8nd MS recovery criteria. 
However, the amount of uranium-235 in the lCS and MS spike a8 well .. 
the uranium-235 results for the lCS and MS snail stilI be reported. If the 
uranium spike solutiOn consists of enriched ura"ium with eleveteo levels of 
uranium-235 then.the lCS and MS recovery criteria will also apply to 
uranium-235. . . 
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3. Lk/uid l;ci~tillation frx tritium 

I . 	 The ilnalytical batch LCS sample shall be positioned shead of al/ the 
umP'e vials in the count sequence. The hI two vials of the count 
&equence 5ha'jj be an instrument check standard and instrument 
b8c1cground cfleck vial. Thue tailing instrument control check vials may 
be separatetylprevioualy ~ viids. The telling instrument 
bacll.ground v1IaI mull needs not bf, used in any result calculations. 
Information on the known 8CtMty and reference time 0' the tailing 
instrument check standard vial should be inc:fuded in the package. 

b. 	 /1 ~e quench value of any repor1ed sample lies outs;de the instrument 
quench curve range, Ihis shall be noted In the case narrative. 

c. 	 The duration of the ~~ption procedure shall be 
eddreued in the lab', SOP or anaI)'tic8I documentation. 

d. 	 The ume amount of sample and coclct8U &haD be used for all samples 
within • batch. The amount. of uch should be indicated on a vial 
~ log Iheet. Thillheet should ello indicate the brand name of 
the cccIdaiI or the ~ Hnot • name brand. 

e. 	 The lSC counting pro1OcoI should be let up to report the count rate 
outa;de the tritium counting region or demonstrate through spectra the lack 
of ~ c:ountI bByond the tritium region. Thill Infonnation shaU be 
provicSed to lANL. 

f. 	 For trtttum in sol ar\etyNl, reauft IhaII be reported in pC; per volume of 
utTaded w.tM. Volume urUI5 of ml. or L.re both sstisfactory, I .•. pCUml 
or pCUl.. The perc::ent rnoaru.n of the I8mpIe IhaII aJso be determined for 
any soil rNIITix for which trttium II aIIo ~uested. 

g. 	 Soil ..mp6ea for l!1tium an81yaiIlhouJd be preferably frozen but shall at 
~ be retrigerIUId prior to .nary... 

h. 	 Lat. ..houlc! attempt to UN. aoiI umple atz. aufficient to, considering the 
umple I0Il rnokture. dow extraction of the necessary volume of native 
aoII moisture for counting. If the available sample atzeilOll moisture 
ntqutret the ~ of dead weter thte added aliquot ahall be accounted 
for in the catcuIetion of the native soil moisture tritium activity. 

i. 	 Sample .'iquots of aqueou~ samplelahal/ be distilled prior to analysis . 

.c. Gamma ,pectroscopy 

•. 	 The Isotopes to be quantified end their respective energies, abundances, 
a1Id hatf-ltfes will be suppfied by LANL. These Isotopes and the above 
quantttation information may be upderted on 8 periodic basis. 

.,.." i 
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For those softwart! packa!J'~S allowing an identification only library, lANl 
will 6Uppty a IiSI of isotopEs and energies that r.hc1\J1d be used in the 
analysis of LANL s:.amples. These isotopes and flnergy information may be 
updated by LANL on a periodic basis. 

All isotopes requesto/.! by LANl need not be inclL<1ed in the l CS 
determination . 

b. . The £arne ~Iibration files (ene~y-efliciency cu~e, detector background, 
peak shape characteristics, lind internal absorption) for a given detector 
shall be used in the softwall3 analySis of a/l samples within 8 batch. The 
lab may use differing c:hannel-energy files as long 85 the determinations 
are documented. 

c. Where there is sufficient sample, the sam;>le du~icate will be a separately 
prepared container of sample, not a recount of the same sample container. 
If there is not sufficient sample, thiS win be indicated in the report 

narrative. Where multiple d~ are U5ed in the analysis of lANl 
samples the ~mpIe dupliCBte will be counted on a detector different from 
thet used for the count of the associated sampk!. 

d. The geometry of 8 semple shall ref\ect that of the asaoci8ted calibration 
standard. Dilution may be u5ed in those cases where the £ample size is 
less than the smallest 8Yallable calibrated geometry. Otherwise 8 
~Iibrated geometry sufficientty small to accommodate the available 
sample should be U58C1. 

e . The report narrative should indicate which analysis software package and 
ver5ion was used to analyze the reported spectra 

f. The lab SOP for the gamma analysis should indicate the &oftware enter... 
used to analyze the reported spectra. The lab SOP should also provide 
listings of relevant &oftwar8 macros used in the acquisition/analysis of 
spectra. 

g. For those software pack8ges that allow the user 10 choose the manner in 
which the gamma MOA is calculated, the choice should be that of Currie 
(Uoyd A. Currie, Analytical Chemit5ITy, 40(3), March 1968, 586-93). 

h. For decay corrections, the re#erencetime will be the time end date that the 
sample is collected. "Where time of collection is not specified 1200 hours 
(noon) should be used. 

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

J. The efficiency calibration source shall hsve emissior.s at the following 
approximate energies prc-duced b"1 the indicated IsotOpe: 59.5 keV 
(americium-241), 88 keY fcadmium-109), 122 keV (cobalt-57), 166 keV 
(cerium-139), 279 keV (rrercury-203). 392 keV (tin-113), 662 keV (cesium

69 



,.. .'" .. ' 

137tbarium-137m). 898 keY (yU!iom-88), 1173 keY (cobalt-60), 1332 keY 
(cobett-60), and 1636 keY (ytb1um-8S). These calibration sources shall not 
be uaec:l for efticiercy, energy, or peak shape calibrations beyond one 
year since cer1tbtion 01 the aourt:e. In addition, no l&otope In this source 
win be used beyond M haff..lifea .Inoe the c:ertIficsUon date. Sources 
beyond this one year period may be used as & lCS source. 

k. It she! be .a:epable to chart the performance parameters of only 
emericIum-241. c:esium-137,1Ild CX)baI-60 i1 meeting the requirements of 
section 11I.E.2. The perarneters Ih8t should be monitored Include recovery, 
peek energy. and peak rMOtJtion. 

I. In rnaidng deIIec1Dr t.ckgnxmcf determinationa, the lab mey use Its own 
judgement ... using either an empty CIVI, a carve with an empty CCluntling 
geometry, or II C8Ve wIIh., apprapriate de-ionlzedldistilled water filled 
counting geometry. 

m. If the lab.. detBc:tDr is 1nc8l.~ of deteGting the emissions of requested 
~ ldh energ.. bebw that of ammd~241 these need not bel 
reponed. For theM lab'l that ... capable of detecting emissions of these 
IaOCOpeIIhe lade. of cornp1e18 caIIbrstion of detection effidency at these 
energiM II ~. 

n. Wlert the ..aing II aIIoMd by It'e lib', 1Oftware, .11 counts should have 
an ~1Ce lim!! Nt -' 76%. 

o. Vendor .uppIied trainhg ... the tpe.:Hic software being used for gamma 
r.pectra/ ~ br)t the mpedfYe anaJy5t{l) II strongly encouraged. 

p. The aoiJ qmpIe atIquot What II counted thall have been previously dried. 

•. A planchet rMidue C'OY8I"IIgt ~ ImibatiOIi of 5 ~cm2 for slphalbeta 
detennlndlol and 10 ~ for betI only delermlnati0n8 should be 
obMrved when uatng • 2.ft:h ~ However. planchet residue 
~ denaJly of up to 10 mQlan2 for alphalbeta detennln8tions may be 
uted If an .odItioI1aI LCS ..". with • planchet reatdue coverage density 
of 7.5 to 10 ~ Ie run wtth uc::h SOGIRN. 

b. Prepel'8d pIanc:heII ahouId not be ftarMd If they are maintained in a 
deIIcarted envtronmenl prior to counting. If flaming Is necessary then this 
IhouJd be Included in the caH narrative. 

e. The ackIity of 8qUllOUl umpieIlhouId be checked before analysis and pH 
< 2 corafttmed. Sarnptee whoM pH does not meet this criteria should be 
eddtfiecI and anetysts held for 1e houri. lANL SMO .hould be notified 
which sampteI required .octlfication by the lab in this manner and the 
report narrative ahoutd also Indicate this fact. 
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d. 	 It IS permissible for the laboratory to use other than the certified value in 
assessing tM re.:overy of their lCS and MS recoveries due to the gross 
nature of this anillysis . The approach taken b)' the lab to derive the 
"apparenf known value of the lCS and MS spike shall be documented in 
an SOP and referenced in the data p:'tckage along with certified known 
value. 

6 . 	 Uranium by KPA (Note that this is not an an.ty.1s under the routine .naly.e. 
categories, bu1 is • commonly-f'equ..te<i non-foutine .naty.Is.) 

s. 	 Individual measurements shall have a minimum li{.,..time of 200 ~sec. and 
an R2 of g~er than 0.97. If safT'.p1e 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 EOl indicated in toble 
III .B.1 . 

b. 	 lANL reserves the right to r~uirt' the use of the method of standard 
additions (MSA) In the analysis of samples by KPA. 

c. 	 Total digestion or bsion is not required tor KPA ar.atysls of soil samples. 

7. 	 Elemental uranium by ICP-MS 

S. 	 The lab's procedure should be based on EPA method 6020 with uranium 
specific quantitBtion guidance from EPA EMSl-CIN method 200.8, 
"Oetf>rmination of Trace Elements in W2le~ and WastM by ICP-MS". Any 
deviations from EPA method 6020 in the lab's procedure shall be 
submitted for approval as provided tor in &eCtk>o III .B. 

e. 	 Strontium-90 

a. 	 V\'here the strontium-90 activity of a sample is expected to exceed 5 pCilg 
the ~mple ahould be ro-counted II htw days hence 10 as to obaerve an 
expected increase due 10 additional yttrium-OO ingrowth. It is only 
necesssry to document this count and the results in the supplied data 
package . A complete Ullculation 0' an additional final result is not 
necessary. 

9. 	 Gross gamma 

8. 	 It shall be permiSSible tor the laboralory to use other than the certifled 
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 
"apparenf 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. 

10. 	 ICP-MSIICP-M5-FlA (Non-routine analyttcal service frequently requested) 
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•. T'otl. propagated uncertainly values should no! be R!ported for results 
delermined by IPC-US Of tCP~1A l8Chniques. 

b. UirlImum~~ for ICP-MSIICP-MS-FIA 
t&:hniques shaI be detemlit*' baled on standard practices. 
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I Table m.B.) T~ arWyte EQL I by mstrix; pCi/g or pC&IL unless indicated 

Analyt.e Soil Water Technique' 

Gross alpba/be18 10.0 3.0 ps-proportionaJ 

Gross aJpbaIbeta 10.0 NA liquid scintillation 

StrODtium-W 2.0 S.O gas-proportionaJ 

Americium-24I 0.1 0.1 alpha spedroscopy 

Plutonium-238, -239 0.1 0.1 alpha spectroscopy 

Tborium-228, -230, -232 0.1 0.1 alpba spectroscopy 

Thorium-230, -232 0.1 0.1 ICP-MS-FlA (c:ommonly
requested non-routine 
analyaia) 

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

Uranium-234, -235, -238 0.1 0.1 JCP-MS-FIA (commonly
requested non-routine 
analyai.) 

Tritium 300 pCi/L 300 liquid scintillation 

multiple isotopes 
(Table m.F.4) 

Am-241: I 
Cs-137: I 

Am-ZoH: 20 
Cs-137:20 

pmml spectrosc;opy 

GroS!pmma 2.0 100 NaJ(TI) or HPOE 
detection 

TotaJ uranium o.s J18!a )~ KPA4 (commonly
~ non-routine 
analyaia) 

Total uranium O.S J.liIs J ~gIL JCP-MS (commoraly
requested non-routine 
anal)'Ju) 

Radium-226 1.0 1.0 assorted 

Radiwn-228 0.5 0.5 assorted 

Thoriwn-234 1.0 20 assorted 
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--
OL 'by matrix; pCilg cr pCi:t. unless indicated 

Soil Water T("Chnique2 

-
2.0 5.0 assoncd 

\) Estimated Quantl..lltion Limit (LQL) 
2) The Los Alamos Nalional Laboratory methods for these analytes are contained in LA· 

I0300-M. "Health and Envirorunent:aJ Chemistry: Analytical Techniques. Dati 
Management, and Quality Assurance". 

3) It may be presumed l:hat strOntium-89 is not present. 
4) Kinetic Phosphoresc..-nce Analysis, also referred to as pulsed-laser phosphorimen)' 

(ASTIri D 5174-91 ),)r kinetic laser phosphorescence 
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Table Ill.E.2. Statistical Control A~ Criteria 

Rule No. Rule 

1 1 point above 3 sigma 

2 2 of 3 ~ints above 2 sigma 

3 4 of S points above 1 sigma 

4 8 consecutive poi.n1s above cc.nter lioe 

S ) point below· 3 &igma 

6 2 of 3 points below ·2 sigma . 

7 4 of Spoints below·1 sigma 

8 8 consecutive points below center line 

9 1~ points inside ~1 sigma 

10 8 points outside ~1 sipla 

from ASTM C1210-91. table 1 

•• 

. !, " .::. -~.~~ . 
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,..--_._-----_ .._------------ ----._--_.-. 

Tnble IlI.EJ .l iO.ilnlml:nl Ve~ific8ti ),: :md ulibration Frequency I 

_._---.----_. ._--
Insu;)rr.enl llnd:()T "I c·;hl:icue -rIIc:allon Frequency Tllliotl Fft:quency 

Calibration l}"!~~ I . j 
ecuoscopy 

-- I 
energy-channel I w(:ekly monthly 

r-' 

I d::tcctor background w.~ckly monthly 

detector effie iem:y wc:ek!y semi-mnlla' 

PCCtToscopy 
~-

channc'l-i!nC'rgy weekJy annual 


delC'ctor lackground 
 weekly monthly 

-
detector efficiency weekly annual 


peak shape chanctcristics 
 Y',:~k!y annual 

r-- 
oniOlUlI Counting 


mas.s-anenuation 
 annual 


detector efficiency 
 aily before use annualI .
detector background IY before counting weekly 

cross-mlk qUAnerly annual 

plalC'llu yoltagr quanerly annual 

per EPA 6020 

instrument clilibration nily befoft u!;-: weekly 


inSUumenl background 
 aily before use 

intiJIalion 

~C'nch curve/detector efficiency aily before use 

I 
semi-annual 


counter bad:ground 
 each count batch 
I 
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Table m.EJ.! Instrument Verification and Calibation Frequency 

Instrument and/or Technique 
Calibration Type 

ication frequency ratioo Frequency 

~ Spectroscopy 

delector efficiency Aily before use semi-armual 

detector background aily before use weekly 
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Table: lll.FA (iar::ma Spe~[T()~op)' Ana!)1C Rcql:ircm~nts 

Nuclide Nuclide ~lamc N!lclide Nuclide Name 
s)mbo/ symbol 

pro"C1;n;um.~Ae-nS sCllnium·228 Pa-23 I 

Arn-24 I amc:ricium-24I Pa-233 prolactinium-233 

AM RJld annihilat'on radiation Pa-~34rn protactinium-234 m 

Ba-140 . barium-j40 Pb-210 lead-210 

Bi-211 bismuth-:!! I Pb-21 I lud-21! 

Bi-212 bism uth-212 Pb-212 Jead-212 

Bi-214 bism uth-2 14 Pb-21~ lead-214 

Cd· l09 cadmium-109 RA-223 radium-223 

u-139 c;rium-139 Ra-224 nldium-224 

Ce-l44 ccrium-l44 Ra-226 radium-226 
-Co-57 cobalt-57 Ru-l06 ruthenium-I 06 

C0-60 cobah-60 R,.,...219 radon-219 

Cs- 134 cesium- I 34 ~.e-7S selenium-7S 

C5- i37 ccsiwn-137 S11-1 )3 tin-113 

Eu-IS2 europium-I 52 ~:r-85 strontium-8S 

Hg-203 mercury-203 Th-227 thorium.227 

1·129 iodinc-129 Th-234 thorium-234 
f(-40- poussium-40 TI-208 thallium-20S 

u·140 lanthanum- 140 U·235 uranium-23S 

Mn-:i4 manganese-54 Y-8S yttrium-8S 

Ne·22 sodium~ 22 Zn-65 zinc-6S 

Np-237 ncptunium-.237 
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