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STAYEMENT Of WORK (FORMERLY CALLED
“REQUIREMENTS DOCUMENT™) - ANALYTICAL SUPPORT
(RFP numiwr X5 1-Q4257)

{REVISION 2 . JULY, 1985;

BACKGROUND

Qverview of the probem - The University of Laidomg has operated Lot Alamos National
Laborstory snce 1943  The pnmary ression of LANL has been nucies! walpons resesrch ard
development and Dask: research i the arsas Of physca Chemmstry 810 engmeerng that suppor s
e WaSPONS Ceveiopmeant N a0GOON, reseaTTh On Deacetr™e uvse Of NUCEar energy has
ncluded Speca ApPECALONS, POWE? reaCtY DYOograms. Maotaiory Bnd mexkone  Other LANL
programs inclugde elementary partiCie physiCs. 8ppisd PhOLOChersity SsvTOhYSICY esth
SCIeNcCes, energy MSSOUTCES. NUGCIEST full STIeQUIrDS s COMDUAR SORNCES . SOIS! ANeTgy.
geothermal energy. DIOMENCE SN SNVINONMENtal rosasrch andd NUCINE: Washs Mensgement
research Pas! and prasent work performed 51 LANL has crested 8 7eed for snalyses Of sampies
both for the purpose of Waste Management scChvites rsisted 10 trestment SIOrape. BnNG SHEOLS!
of wastes genardied a8 a resull Of GNQOING CORTILONS (NBOICTVE NALEIOOUS. M Muxed waste).
and for the purpose of Environmantsl Restoration. which mcksoes remedil Sctons Freciving past
and potentis! releases from Machve waste Sies 87 GOCONtAEMERHON eNd ECOMMIsaNnng of
surplus faciiting. Sempie Snalyses sre neeoed prrnasily 5 the arams Of trpBnICS OGNS

LANL must comply with the Atomuc Energy ACt ang a8 Fecers’ 80 Stste ontvs pnments’
reguyamants addressing the handing, renspor reease anxd Sapossl Of RALErOUS MRINsls. 8%
well 88 Protecoon of SCOIGICH. SThESOIONCE!. hatonr, armoapherc, Brd sustic rosourtes The
pnmary Federsl legisiation impactng the snulyses Of arwrorermnts samgle ky LANL n the
Resource Corservaton and Recovery Act (RCRA) as smended by 8w Haxwrdous end Sokd
Waste Amendments (HSWA) of 1934 The Comprenensive Enviconengisl Resporae
Compensstion and Liabiity Act (CERCLA) and Superturs Amendments and Resuthorzaton Act
{SARA-rolsted actions K¢ potentisl eidese stes g7e bong sadresand unader DOE's Envronmentsl
Restorstion Program in conjunction with RCRA cormactive actions Ot srvironments!
requiramnents, fuch as the Clesn Ax Act Clesn Wt Act Gote Dneng Water Act. and Stste
raquireEts May NBLENTE BNBYICE NEedE SuCh 31 MGG GEWCHON #Nd QuANItEton krmity
anatytes of interest, and mds of nhrrest ‘

Purpose of subconiracts - Presantly  LANL cvternai labaorsones privide Che Twtal anadyticsl
services for the LaDOrStory, inCIuding Organic. NCArans. Brd MEsOChmCn! SNy ses r trece
lave! CONtATINANES N vENOUS MBNCES . SUCh B3 WAl Wwalle waky sofn shxipes Wiers and ois
These mMatnces May CoONN DO raGIORCve NG KETArdous Mate s

LANL #1820 usies subcontracior supporn for ansiyses Of sirnples (Through the subcortrects
awarded undar RFP number $-XS1-04257) becaae of the woncosd reieted to RCRA snd other
activibes it he gress of Waste Managemant and Dnvironrmental Resionstan gt g meramum  that
exceed the Capacty present within LANL meme! isborstores  The subcontracts provice LANL
with SuppoOrt it the areas Of OPBNILE NOMJENCS IGOCHETISYY &N fagh explofives Samples
may contsn both NAZAMNGOUS ANY rBAOBCLVE COmEOnents  RadweCtvity wili nol exceed 100
08 ouioes (nCi) per gram
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Procedures Kt borh LANL and the subconiractors foliow, as well as gensrat and spectf.
2ADCONLIAc! PYUIrements as revised through Ravison 2

Sameis scheduling and recsiot procedures - The responsibilty for scheduling of samples rests
with LANL & Sampis Coordinator  The Sempie Coordinator witl make every effort to notify the
subcontracior Of sampie dediviry al eas! 4 wesks pney tn he depatch of samples from LANL &
anabls Tw subcontractr o eflectively schedule sampie analyses. Wher the subcontactor has:
trapn NOLHAC 8% inpRl 4 weeks n Kivance of sampie Cedivery (assumed to be one business day -
noluding Sataraeys - sfier the dey of dupaich) d is obligatory o accept the samples and analyze
tem sccordng 1o specied regurements (1 &, perform the requnad analyses within holding times
NG Sudiver e caia by the due date) in the case that the subcontractor is notified of sample
Gobiver, less then 4 waaks pnor &) dispatch of samples, the subcontractor has the right of refusal.
£ SNOURESS CEGANELRNCAS. when the subcontracior has had at least ¢ weeks notice of sample
teivery and wil be unabie to meet the data tumaround tme. the Sempie Coordinator will
CONSIOnT NEgCHIBtNG (with the spproval of the Contract Admentstrasor] an extended data delivery
GEe WEN SOmMensurste sample analyses pnos reductions. providing this negotiation occurs prior
1o seroie Sedbvery

¥ sarrgie delvary dsies change by mors than 5 daye dus to fisid problems or clisnt sample
schedying changes  uniess the laborato:y 1 notified of these changes st ieast 4 weeks pnor to
shipecrt of he sempies. the subconttector's nght of refusal s n effect

Schedung of campis gelvery mary be by telaphone and/or FAX during the inltial phase of the
waooontrect  HOwever, £ will be done slectronically by the Sampie Coordinator as soon as
posaitio in Milon, siectronk trenemission of the ansiysis request wit ba coondinated with
sarrpie Selvary  iSentifying, 90 8 minsmum, the Sempie Delivery Group (SDG) or Request Number
RH) { "BOG and "RN” wil be used interchangesdly 1o mean the same thing - besad on the
speciic LANL propgrants usge), sample numbers. analyses to perform, and required tumaround
e The suboontacior must notity the Sampis Coordnator, either by phone or FAX (may be
clactroncally . in e uture), ¥ the sempies are not recoived on the day scheduied. In addition,
whery SIrTRes Bre recived, the subcontractor must notdy the Sampie Coardinator of any
Lrobierd seIaCxetind with those semples (e ¢ . broken contaners. madequate voiume - not
Srotates with P S miyset] by the next business day

Whiatena: ivforrmticn cen be provided sbout the racioactivity of the samplas baing scheduled will
be Covnureceind i the sutisontracior by the Sermpis Coordinator. The results of LANL's
MSOACEVRY SCraenng My [weckade delivery of scheduind sampiles if highes radicactivity is
xsertified Svon showaed by the isdorstory’s Nuckear Reguistory Commusion (NRC)agreement state
woanss  Asry soreaning Gata provided with the sampies 1 not gusrantasd to be sccurate encugh
I prechuie e need B the abarstory 1o pertorm whatever radicectivity screening it considers
necesiry 1 prowect heelth and ssity and NRC kcenses

LANL prata 10 supdly 81 sampie bulties snd cooiers for this subcontract Howsever, in an
enarghncy. the subdoniracior may be ssked to supply botties and/or coolers, which will be billed
24 5 SepOrste ine Bem SCCONTING K the subcontractor isborstody's standard pnce list for this
strvicm. whach will be submitiedt with your best and finel offer  Specifications for the

bothes Coert will D provioed Dy the Sample Coordinator if the need anses.




Sampie delivery wilt be by SDG or RN An SDG or RN 1 defined as 2 group of samples that must
be reportad together (may nciude GC samples). and May aMwe 2t The DCONDRCY! aborstory
over a penod of up 10 14 days, 10 Skow kv long-term field sarmping when necessary  Note that
the SDG or RN pensraily amive sl n the same cay  The subcontractor mus! meest holding trmey
racardiess of the fact hat an SOGRN mary be deiversd 10 the Ieborstory over up 10 8 14 dey
peiiod The dats due date for the entre SDG/RN will be besed on 'w st diry of detvery of
sampies for that SDG/RN. The Sampie Coontinator will desgnate the Sampie nuinders thyt taé
withint an SDG or RN, based on the sarmpie mathors Ihal sre i De snllyzed

1 is smportant to understand how LANL i dafirung o sarrpie for purpobes of Bws subcontract snd
how £ relates 1o the SDG or RN (though not reimed 10 sampie sniyass prces;  The Samplke
Coordinator or fisid personnal will BSn 3 SaMPie NUMber 10 sech sarpie LOtSE delvered 1o the
subcontracity, with the appropristie designabon of Setermnston I b PIionT] on the tempiste
accompanyng the samples. The SDG or RN count 5 based on 2w rurrber of different sarmple
numbers received by the suboontractor abarakyy Thers may be moare han ONe “SelsrMuInaton
calegory” for » sampie - 0.0, Kor Orpercs There could be ) JetenTInation CAEQONes fr One
ssmpie (VOA, BNA, and pesticide). There could De seversl Dothies Sebversd K the single sample
for VO, BNA, snd pesticide analysss, Dt 8l would have the serme sempte numbex on them end
they wouid count as one cempie of 2w SOG

LANL resscves ths nght 10 order analyses for 3pecific analyies UNos! These "JetermInedon
catagones” (such 8s 8 singie metsl o 8 Srmited ket of VOASR) fr wiwch B SUBCONTTECIr Wouks
report only the results mQuested but con be pEd s I B entre GEITAINBNON Category wes
ordensd. The reasOn for g is 10r G888 Of GELE reviBR/dats SELERNTENd whan There Bre SOSCIC
contarmenants of conosm identiied by LANL.  The retionsie lor paymant as f the sntve
determingtion Category were mparned & hat the subContrects sre lsly set up n 3 MOCe o
routingly producs dats on the gamut of Bnalytes wilthin § GRFTIIAGHON CAIGOTY (CLDISION,
reporing farms, 91C.) 80 thal they do not ssve MONey by ardiyzing » Imied st from Tw
determinstion category  Not wiRNetanding anvy 3f the abOw Paragraph:, the SubCONIECIor mary
elect 10 Chargs 8 983er SMOUNE when & mied it of sralytes s OrONred - 88 MBY b8 Droposed
under non-youling analylicsl senaces.

All samples dispsiched rom LANL that may be Rom an anss of pOSSDAS BCIOSCvE CONLamINation
will Undergd radoIogical SCreening with he Saoadlion of niated SNE SOMe waler sampies (The
subcontractor witl be HaId the % INCresse 1 sample andiysis cost ©Or ACECHve Sermpiss hat &
agresd UPON &t SUbCONrEct sward ) When swvaliatie. s SCreaning date will De Provided 10 the
subcontractor  (Prooadures ko reoiogiosl SCreaning are found in Agpendix 1 ) Mo sermpies wil
knowingly Do sont 10 8 SUDOONIECIor thit axosed the subcontreciors NRC/agresment state
hconse Note that the BBContacior & equered 10 provide LANL with 8 copy of sty new or
revisad NRC Sosnens upon thatr meoeigt  Mote sheo that sl isbarsiones recsiving sompies from
LANL that may be from s sres of possttie (R3I0aCIwe CONBMININON Must hive an NRC lacilibes
icanse. i & lsboratory CONGUCS thelr Cwn rEGIICHICE SCTeRNING NG SSTTINGS B Sample 10
be 8t background, the sample My De sant Kar analyes 10 § “sisher” isdoratory that i nchuded on
the contract in such an event LANL wil not De responeibis for any damages caused by
maccurate radiologicsl SCreening by the subcontractor  Each GOONSIrY i responaibie kr
snsunng that such shpments are within the sppicable NRC/agresmend state reguiations

Despite the tact that LANL will screen the sampins 1o ragioactvity pror 10 shgvrmnt andg will not
knowangly 84nd sampies (o the sborstory exosedng the NRC tacility kconse bret, if i the
SUDCONTTACOr's respontibity 10 MENEYE ANy DOWNLEE SXCROIng Of the HCENES BNt Jus 1O Gher



http:1IOOt-.rt

ER

LMD WOUSE TN ReDSONTTONT U work win the Sarnpie Coordinagio’ d ¢ appears the
Yeerse it ma, be g ceeded howower onoe he Capasity & commitad 10 L AN the
MAOM IO must ROt take oiher Chents sampens f those samples wall cause the laboratory's
Hoor ae Y 1 De eveesded onon LANL samples grivve

Peitracaiies requimnments - Oata turraround tmes may be from 15-60 days for organics.
IMDIpAICE and e cplomives and Fom 30 Jays o a subcontractor-proposed tumarourd time tor
radoctetegtty o the specrtic prces for vaaous tu naround tmes established at subcontract
awars  The sohactue for gebvery of deia wi' be Drovided by the Sample Coordinator at the tme of
woheeyobng

thatly tha Sedverables will congist of Morosoft £.oei spreadsh:ets of Tab delirted ASCI files
un 3% moh dsaeres B Case Narattive in Macrosof: WORD or Wwordperfect (8s descnbed in
LHecnon Vi as wel 88 nargcopy Kv elements not runsmitiabie in Maoscft Excel (e.g.
CHOMtoprETTS rtoectral  In sociton The requeec hardcopy tems are xlenbfied n each of the six
ronhne anatyties Sechons Its s must be detvertd by the date due date (with the tiskette, f it is
preadedd)  LANL wif provide the software needed lor gensrating the LANL-spectfic Microsoft
Fxoml gpreacsteets/TAL deumand ASCH e

A hargoogry of te Cose Nerrative descrbed o Se hon VvV "Reporting Requiraments,” 1s required
wes Sebewy of ¢t for each SDGARN

A opy of b aboretory. Chn-of-CusioCy gocurme maton must aiso be delvered simultaneoustly.
Note thae the orgingt Chaen-of -Custody Socurmest mon will be Cansmittad with the samples
returned I LANL uthiegs Srpies sy complstely L sed up OF with LANL aporoval, the laboratory
dapoaes Of w5 DS 10 which case the ongna 8 senl with the diskette/ardcopy, as
dested U E

AL ceplEts a0t SCCUMERIELCN mus! be gibie Con Diete pagmatad, and N order according to
raguTwrent sderthed in the template sccompary g the sampies, and pagmated

Soi e must be repored on & dry weighl bes (nciuding % mossture) excspt for tritium and
e naiances when | 8 Beppropnate o dry the sod semple pror 10 analyss (in which case the
% mostune 70w be repores. s for ttum) undens I creates 8 potential haxacd to dry the
Lol Lo caiculats the percenl molsture. In these cases it must be made clear in the case
nareive {poasantiady 80 SOG npmatve ) veay the ssmoie was not dned and % moisture not

e DR
Exmerpiasy o e SrEN MCTOSON sl 1 A8dsheels Lo e used are located in Appandix 2

The harviopy o the BDG Ye isae Sacton 1X (O must be sen! together (with the diskette, if
rocpeeshed, ©

John Whghico Semple Cocrginator
Los Alamos Natonsl { aboratory
PO Box 1663

M5 £-500

L0s Allemos New Mexico 87145

NP et by ety caier act: as Federat Fxpress
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John Mgho, Sarmpre Coordinatos
Los Alamos Nabona! Liboratory
TA-35, Building 128 MSE 306
Drop 01U

Los Alamos New Mexce 87545

The required slectronc delrverabie s an (B4 or IBM-compatbie 3 & »c Onskelle

The hardCopy Case nerrative and Rems aDelod Oul i The SOeCIC TOUNE BNBYSES CAtRQOT WS
must Liwsys De submitied  Hardiopy of the Gisikelte Oebrve: st wil D rBQUESIBG when needed
and w saparataly bikabis CLP-ike forrns mey be requested by form aumbed #iso nmmoam

they will De Dilabis separately

Raw Data Datlvery - Raw dats i consisered part of tw SDG/RN File 28 descnded i Sechon 1X.
and is transmmitted a5 part of the SDG/RN Fae by e dats due Ssle

Sampils holding thmas - Al sampies Must De Prepered B By INd I ACCONMaNce with relevant
holting trmes from the samping dste 81 spaked &t i SW.848 Tha snalyss reques!
gocumentaton will Cloarty raiste the Samphng date/ime 8c that the SUDCONBCIOY i pware Of The
time constrants ON saMpie Prepenstion Of analyess LAML DIBNG 10 hwe S8MpNe deivered 10 the
faborptory with 8t est 72 hours rermning or ABmpie exErachon of angiyss  Howews & ey
ocowr il the sampias amve In the laborstory with ises Shan 72 hours remasing within the Sw-
B46-stipuistad holding tyne and £ mMay DR TriiCEE 13 Tha uaer of B GOts That the holding e be
mat. In thess Croumetances. the suboontractor would be paid 1he % somple snalyss price
ncresss estabished fOr sBMpIe SXYRCEON OF SNy NS ON SEFTPINS SITiving with leas tan 77 hours
remaimng toward the SW-848 holdnyg trre  The subconsracior will not be held! responeiie for
messing holding Bimes when LANL has sere 1w semypisds) 100 Wi 10 mest SW.840 hoidng imes
{e.g . 24 hours or lass untl holdng terw expealion)

MMMWWWNW mumwmumb
LANL (Sampie Coordinston) in the onging sampie contsnars  Sempies must be returmed ©© LANL
within 60 days of LANL's scosptance of asta  The sdcontacky's will De prowaed wilthh nstrsckons
for uging 8 LANL billing numbev (M0 Kr Sole peckage Oeivery)  Unused sempies must be
retumed uncer cChain-Ol-Cusiody, UeIng e ongrusl Cham-of-Cusiody Socurmmalation K s
PUPOse Bnd MUst be Propedy PECKEgEd K0 prevent Dreskage The chein-of -Cusiony
documantabon oy return of sampies wil ba maiuded by LANL as pent o the SDG/MRIN Fie
gescrbed n Sechon IX

in 20C0ON 10 the Unused sampies. LANL wid gcoept for ratum sampies hat werg andiyzed “se 97
(SUCh B3 SEMPINS UTed KO GHTYTIE SPACIOSCIYY | 2 fehumed 1 Te ONGIND Contaned  Rachoactive
digettates Bnd S1TACE EN 8IS0 DE MOLMAG £ e NSOSCvty & grasier thar the messured
Dackgrourkt by 1he Ichnigue vesd Dy the imtorstory  Hosever LANL will nol thke beck
hazargous WSS FXTACH and QU UNEs By 80 FKDACTVE  with e RGIORCIVItY grester
than measured background  The subcontactor aboraiory will be responaibie for ansurng that
only those FadOBCnG RITECIS 8nd GIDONEirs DUl resull 1om LANL smpion Bre shipped Dack 1o
LANL They must b shppad Dack under chan of cusindy dnd cierly DS with sample
AUMDES BNC S1BYSIS tYDats, SNOR LANL w:i nesd Ceid Satnitxm of the CONSUtNrSrBdoRct vty
of those extracts and digestates I the SuDOONTBCIY CROOIE 3 TIONT Theks EXTECTE AN
digestates (nOte that 1t rs N & requirement) the Sampie Coordmator should De CONRCIs for
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cerwctiorn O 0w e BOTACE 3G Ses Bles ate 1T be slreenad tor radioachvity - whether by the
SIYGA N st the oriracts O digesinlas COTIDOSASS O by the ndndiual extracts and digeslates

Location of pericansnce of work - The subcontractor must perform ak work associated with this
BIbcomiract o e subcontractors facedy thel was sugfed and/cr acceptad by LANL. As tha
sabComrRsInr devmops othe” facimes & provide these senvicas . 8 reques! can be made of LANL
&y aporoy i O hose tecaithes

Herdwerasaiteam - Each of the analyical methods citad in the “specific determmination
raegones” sechons enthes the needad squipment (hardware, and n some ceses software)
T suboontractor mugt mentsin 38 of the needed squiprent ¢ good working order for the penod
5 partormancs O he subcontract  In addibon. e subcontracky must have suflicient backup
moUSATEd YD N RIITGRe anady ses comrmaiments n cese of equpment failure.

Microsoft Windows Opersting System i required as well as Microaoft Excel

An mertbones n H B LANL will provde The fiie termpiates necded 1or the Microsofl Excel
SPrescEhects

Pecturrance Evatuation Sampie resuits

The s ontrRcior must be swere that LANL wil be obtamng mformation on Performance
Evalupton Semple results rom DOE's imegrated Performance Evaluation Program (IPEP). The
BIDCONY BCHY el provikie perrreamion £ requesied. o sliow provision of this information to LANL
b \abortory nl @ Al SubDCONNCION st be regstared with the Moed Analyte Performance
Fuemopton Progran [MAPER] (uniess they do nnt have sn NRC faciibes lcense)  Note that
MAPEP e wi e proveed 1o LANL through (PEP

Whagn v QABly Of T G2im 1 302 POOT DECTAUNE The subdontractor did no! meet requirements
taacamgan 0f oet3ent perfocmece and the user cannct yse the dats. there will be no peaymernt for
T S0 BNEYLES

e unor carvuX use the data for the riendod purpose because the subcontractor did not mest
equorarnenes Bt the dste csr be used for a leaser purpose by the user (e ¢., focus future
Iwhbcled BOEYSES ROO/0Y BRINENNG DO provade sCraening levei defa), §0% of the agreed-unon
fed v B el e Tl

Fix e Qedrreey Of St panTiont sad be reduced by 2% per day up to 75% undess a modified
o2 2o Q8% wit PegOlsted as describad in Sechon Il A

ot LANL wll Sonsaaer thad Ihe pRCes proposed by the subcontractor are for duta delivered by
w st Qste v BCCOTING 0 subConiract requirernents

treoicing Mwinkong -invoxes will be submetted monthlty  Each month's mvoce will include all
SOGAING/RN anatyzed dunng the penca i queston and for which data packages have been
st 1o LANL  Informabon thad mus! be mciuted oF the subooniractors nvoces is

. oWl MUY
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invouce date

Subcontractor nams

Sample Delvery Group Numberts) and/or Requerst Numbers beeyg nvoced
List of sampie NUMbErs With HSSOCIEIEC Getermenabon Categones SIong with the proe of
each oWeNTTINavON

. Total smount yivoced

[ S T )

Sampie analyses pricas for vanous combmatony of urmarount bres and monthly deirvery of
samnples (CRPBCEY) Up 10 the MEXIMUM for whech yOu wouk' g 10 e consKiered for delrvery we
be establishad gt subCOntract swand Thie maomuar winch ENouKE De DRSS On yOur DENSONNH
equipment, snd faciity hmitsbona (by tumarpund hene) will be the bass Ky biling LANL (T
assurmes Tt the nghet the volume of INslyses the iDuwer the srTde NSy POCE)

Mote: M LANL gdid not commit to send sampies during any month and Di semples were
sert, Of no anslyses wers Compioted, from previcussly swbmittsd ssmpies. snd dats
packages sert, thers wiii be no payment for thet month

SPECIFIC REQUIREMENTS FOR ROUTINE ANALYSES

Thi analyses catagonss Of orpanics (INCIUGING vololies  MVIIVCETIeL. VK] PERICKIeS Arociors )
INOrPENICE, GI-Chemustry, and high SXpIOSaee are CONMIRred I DR roUling B lyses K
purposos of this sUbOOMract, and are refemed 10 Swoughout 88 “rouling SHalyses Categories.”
Thore will De methods options cited K aach, st as SW848 CLP USATHAMA, and LANL
Any other mathodaAnethod motiicesons The suboonirecior wishes b vee must be
approved by LANL. The request for approvel swsst De serx o he Bampile Coordineior, who
will provice i 10 the appropriste person(s) for eveluation and approval. N el only
methods/modificetions that ars compatibie ath e EDD will be censicerad. Yhe ctatons
will be for the COmmMOnly used MEthoAE, oMy Of which sre coowxiersd & Do standards When the
IBbormtory ChoDess 10 Use cited SW-S42 meihvods. the Current (Or mOS? recerd orafl) version will be
congiierad the appropriate one and wil be ced  Thees SWH40 metods s svailabis Drough
the Methods Information Communication Exchangs (MICE} of (TOSM21-4780 Now e not s
NAGUINSIMEE 10 LB Ihe PrOTRASENRS varsion Of SW-B48 axoept 1 SpROIC CISQONES B8 ANNINS
40 CFR Parts 280-270 T laboristory will be nolifad o the  onidasly $RuBtEon Thet serrpies are
relsted 10 OnNe Of thoss Categorne

in saditon, 8 keting Of e NRANSS NBNOCOEY Gata & provided  The target enalyts ksts wil be
nciusad x asch of the Secton llis. ang & equred - egerdess. of whst metux! 6 vasd by e
laborstory uniess o krited st of anslyies & ordersd (8e Gescrbed it Bection L1 A Each of the
Section iiis will clanty the OC requirementy regartioss of he awihod vesd

“Esumated Quanttstion Limits (EOLS]" sre proviies X the orparecs  hgh saxpiownos. &)
ragiochemastry parsmeters  EQL's are defined in vanous SW-844 methods 88 e owest
concent:ation that can be relisbly achisved within speacied mits of PreCISION SnNd SCCECY durnng
routne lsboratory opsratng condiors  The EQL s geraratly § 1o 10 tmes the Method Detection
Lirnit (MOL)  However, € may be nomenglly chosen wihin these gusdebnms 1o simpity dats
reporting For many snaiytes the ECL 1 selected from the lowest 1on-2000 standard » the
calibravon curve Sampie EQLs are hghly matra-gependent  The EQLs isted n SW-848
methads are provided for QUIISNCE 81 Mey NO! slweys De scievabie © The defintion INCICates
that EQLs keted for soW/setiment are bases On we! weight snd that normally 4ath e reported on
a dry weight Dass, thus causing [.OLs higher Tan Those casd Ko Oty waeght
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O Seguine? Ostechor Daemetg e a8t e [ ortes Latoratory Froyiran methoos

s e £ cpteooles Bas aosepaale Sachor . 80 Ml cach subconla ttor will have to teg’

g WY e TR AN SACHONE  NOte Tha! e Or5 f 108 CReGONY 15 Orided e separate Sedhor
o wourtues LT COIRDeE B0 Deshdices ke DFS

.
S
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SERLFIC REQUIBEMENTS FOR NONROQUTIME ANALYSES - Non-rout ne anaiyses which
Ca ol e rCyded i yOur CORTTAcT BT YOUT TeQir S I¥ Mgy De natuded as a result of
DOVISERO B IENOR OTOENS I yOUr CONIrBCT 3 rewisac sl of LANL ¢ eeds for wihuch proposals ire
»UTIEC & INCKISA] B8 B revsed Appendix 3 &re analybicai senices other than the six routine
anatyses Catmpgones  Roulr 1 siandart. o wicaly used methods gre avadabie for some of them
oers are very SpecuiCed and may be of ar ermerging neture A per-sampie prce for analyses
fr aact o Dw parameoters xaentfied the you ar nierested 1 (and for which, you have. the.
capatdty ] ks well m8 3 (umaround e for datz deivery, shouxd be proposed. and the method
e (4 " simeciard”) o general wechinoiogy (£ not “standard”) Submussion of the Subcontractor
e b R all availade sorvices s appropnate i denrad The purpose of this activity is to
provise LAND wth 8 rvndy bt of subcomractor snalytical services to meel a diversity of LANL
TG el i1 CHCUTAIENCES WhEN the B specilfied routne analysss categonas are insuficient
NG propossis on the non-routine snatysss will not sfiect the selection of the
istomtories For subooitract swards, but are for usse sfter subcontracts are in plece. These
Enaty s Wil DR O ACheCUied 1N The sne menner #s descnbed mn Sechon i A

REPORTING BRECUIREMENTE - For the § routme analyses CREgONes. réporting must bo made
54 sesrbed in Bection it B "Dats debvery mequaements” and. more specifically as defined
=N aach of thi (outine snalysds Catogones’ Secton it deiverables  All results mus! be
reptoned on 8 ry wesgh! Dasn Othes than the exceptions notad-a (1 8

Reparpng tor aon20uing aeivaas (dscussed v Sechon IV will nclude anatybical results with all
sUpDorty1s guasikty cControl SoCUTentation 1 an ewcironk format that resembies the routine

st st Selvegbies Most ke the noncoutine. I posatee  For anplyses that may not in any way
rese Tdme Mg O Culing Ctegones (such as gec-iechncal or bological tasting parameters). an
S0Ct DN Frmat Can be agreed UPCH with the Sampie Coordnator though 8 not required  The
TRNIrTRST ceQuirenenty for dediverabies for all non.routne services (with the sxception of
mMeasurements oy whic,) sOme o sy are et spphcabie; are

- Lirpet andtylel messurement Darametars 2rnd associated quanitabion of measurement
Radtie |
CABNOY O AT DOeRAYETON 3n0 angiviica methix! used (when a “standard” methord
Lb8C O & Owscrphion of the teChncs gy used when 8 stancarcd method cannot be cited
Caiddrubon dsts
tivw pealyhoal ABtd (inalrurmset oututs)
i CC. ASLON usat 100 ganerating results uniess specrhed in cited method)
anoty i QEtE o use
a¥ quaky contral documentation

A rasTT Rive Caied the Togse nardtive” (WORD o WORDPERFECT file on the diskette
Trdncerglae wil DE ieQuiresd o Gvecy SDG/HN S both the routine and non-miuine analyses In
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addon. 8 hardcopy of the Case namative 8 requred with the oher soaChed Raricoy
ceirversbies

Raquired componarnts of the Case na~sine jobow

. Laborstory name and subcontract umbe:

. SDG/RN number

. Sarmple nurmbers nciuded 1 the SDG/RN
Documantabon of Qually control, sampie. Shipmend 3ng/or aniytical probierms i
processing the SamMOSs, aNOMshen Nolad — Ne GHME JHCH0N NPEL/ODMECive actions
taken i soive prodbiems. and any cther formuton Tt rraght be of use 10 he Jata revere
pergsonnel or users of the 33t n raiang deOBCNs

In SAALON, the CRIA NBITEOVE MUSt COMPIr the TDIGwg siatemnent “1 Certity that s Cata
PRCKEQEe 18 i1 COMPLance with the e and COEGONS Of the CoMtract. ™0 echrucally and for
COMpPItAness, SxCIE 8% Oethiled M this cose NBTEOUVE ~ This siatermant must Do Fmmedisiely
folowed! by the name of the Laborstory Masnager or Sesignel. Te. and date of signative The
hargoopy of this Cass NErEtve MUt e BONES In oGl and Ssed by e Laboratory Manager o¢
GRSIgNDE OVEr OF NExt 10 the typed name. Bie, ancd dete  This makas the
laborstory sccountsbie fof dBts peckage verficaton pror 1 oslvery i

mmmwtttwmaWNMmmmw
CetanTINatONS within the category (8.0 . Orpirwcs - PEERCSes ) winch: efvsss Quaity control {OC)
procadures to follow and criens 10 b8 et regenSass of e METhod oplaon veed (g . CLP o
SWwa4s).

in some caset, both SW-840 and CLP methods ore Ditad a8 cotons  Thare sre som differsnces
in these documents (e g . 2C procedures and creens). generaty the CLP methods having more
QC requirements  1n 3 fow Cases, SW-546 crierss e more strygent The Sectsion It for sech
routing angiybcel category stipuietes the LANL QC reguirsments and criterie Thare are a few
Instances where procedures sre differsnt (s g . SW-8081 requree 8 § pont caiibration, whoreas
CLP pasticides/Arocions methats mQuire 3 mnwrum of § 3 poadt calieadon)  Thw spreadsheet
dehiverable will accommodats uss of alher SW-848 o CLP mathade

in INSENCes Where the dita a0CPENcE Critens are ROt Mst. the subTNtYactey 8§ required 1o
repest the SaMpis praparstion and/or snplysis 1 the critena are SI8 not met LSCEUBR NS crohiem
mCasad by MBtny SRS O RIDCONTECI Shoukd bl 10r Doth cmts Of sralysas  If the probiem
13 corrected by the eandiysis. the subcontracior shouid bl ondy ky The anslysis hat maets the
accepiancs Crrerts 8nd Shouk! not send Tw GRS of the non-scceptable snalytes It holding trmee
have sxpired prioe (o the repeat of S SaMple preas v of anailves. he lsborstory thould
contact the Semple Coorgnmator r 8 Seceaion a6 10 whether 1o periorm ths repeat

QUALITY ABSURANCE (QA) PROGRAS - The subcontracton must mamntain 8 QA Progrem that
ensuret the gueity of the Oats oEneratsd by T s ubcontractor Meels Bhw Ipeccatcns of the
chent. There sre many siements of 3 QA progre that need 1o be contxdered such a3 ntemsl OC
sampies 10 Check On Mstrument and OPErator P~ ONMANCE . LEe Of CONE Chisrte, 1 KWertity
WRITIND SIGNAIS Defors they DECOME Drobiens {8 § . K NsTument parkaTnancs . Surrogete
recovernes, Iaboratory DIank CONMMTINENON . SIENd ards Oegradaton #iC ). SDeTalor trameng -
including “refresher trpmng ™ intemal certRcation of Operatory ol ausitng of laborsiory
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SRR w O e, remeots of DOE Q0o 5700 6¢
Lo amnn T Ok Reguemrer s b Coesty Manage nent Plans - EPA QAR T intenm
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P mweerss Dela Cobetor ang Brve

sheanons ane Gude nes for Quaiity Systemns for
s @ echasioqy Programs” provides minimum

dre G @ty BNC gutehant 131 8pet 10 QOTEn o oulng Guality meaagement functiors ans
AT RS T ORRATY L RUDOON BOT0E THERE D D IS and s eathcation anc guidelnes tha!
oty 3L TOeRTY AW T AThvildes e The e alon Colkicnon acatysis  evaluatnn ang

: oy Gala  ADDR BRI 5LeAIBTs ang guides INal Can be used o sehine
rherg T B Lool el 1 anatviiial Bborstones rooe ASTM E984 Crtans for Assessing

c sty Jompatenon (SO Guade 20 Genarsd Recrarements for the Competence of Calbration
ars TealTg  aborginoet ot AMSLA UKD QU YRR Quaity Mansgement ung Quaity: Sysie.
{mrrnfs ke BEHBIEw s Goodebnes The OMD mgy’ he savaiable 1oy rewvew ypon s ie visr,
AL P el D Gednemro] 10 N8 Sar e LOoakasion

LA DA Cenht Do Ky T subzontracts may nchuoe Dind QC sempies. Lenodic on-
Wt asits RO S0 pathagn moif as wet a8 aciensg and Fendamg of ak pe formance
potyomutas T aobarniiactr we | D DoDveerd] Wit rexe s o0 Dertormancs: and on- sie sy
Tt gy 300 ormeclve aChion derris A O reCine action. progran wili be m clace requinng

R IO BB PO 3o ohaat e gnd repotied oroluems

DA A MARAGENENT MEQUIRERENTS - VAU the wour-vcreasmg relance of analyhcal

el v @R OT AT nRbor b phasas of boretry cperations o has become mora ang maore
CTARE Vo P@UOGIAT ¢ e o ANCe OF QOGO autoditsd Wabor glory DIRCchons in oroer to ensure that
e cmrusily of Bhede syshernm are 10 Geatroyed Dy eTOrs MU oouced 83 3 reaull of use of these
BYIUR Y e Ko prodedt (e ee gty of Compuinsoesadent data . there s a senes of minimum
YBCHIes and priEadotet et e nhormiory Mas! Niow o order 10 asswra the data are of
BBt ettty 0 e used 0 mah e dedenns eghving hyman heafth and snvironmental
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Equipment

Security

Stancard Cperating Proosdures
Sohware

Date Entry

Raw Dets
Recorts and Archives

Reporting
Comprehensive Ongoing Teating

While the GALP providies options 10r impisrmenting minkrum pood siormeted sDorskry practices,
oach isborstovy is free 10 choose the spprosch Mot appropriats s Sfisctive for the
orpanization. The subcontraciors will be sxpecind I be Sbis 10 JNMORIFENE Y Al
management practicas that respond 15 the ohiscivee (cofled “sxplanalions”) delined wilthin sach
of the 14 chad arves.

There are 8§ principies that provids ihe foundetion 1o gOOS SAOMBInd IEboraiory practions in order
1o provide conlral of the luborstories’ sutomsetet! systems.  These printipies Rollow:

. The systam must provide & method of sesuring the ety of all entered dets:
. The forcuses and decision aigorivms employat Sy e Sysiem must b8 scuursie and

approgrisie.

. An madk trall thet vacks dete eniry and nud@iioation 1o he mepanaible individusl is criond
% 1he oonirol process snd enmt be beplsmening.

. A consistent and approprisle changs Sonbol Jroosdare aapabie of racking e system
opersiion and applioalion soReess i sted HEOE! 10 e COADOE Process and fuxd be

implomented.

. Appropriate uber procedures ust be Rilowsd 10 meintein 19 Contol rocess. Thers
must be clenr diroctions and Standarg Opieating Procsdises (B0OPS) doveloped; ol users
MUk DS Yeinee, Sppropriat Yeer SARPON ooumentstion sl be provided.

. I oecher 10 maintein conglstent contvel of the system, atternaiive phane Or system falsrs.,
diBeshir OOVary, Snd VWnENINONESE SC00NS Mult Do doveloped.

Ench of Seme alx principios i & apesiic reguirernant of e suboonivact, and el o he ebie
demonsirals et sech of them has been Mt could reault In eanclions afler awand, unlll he
provisions hive Dosn met.

L 4 « - L ] * » . * *

Chale-otCusindy - The subsonbacior st have 8 program in placs 10 maintsin the COC
recond for guch aample delivered 1o 1he lsbarsttwy. This COC racond buging in the flsld when the
sarapls is 0030ct0d and ence only whin he savpie is sebned 1© LANL (Serpies Coondinetor) or
& s finally Knposad of. The purptes of deveioping 8 COC moond i 1 CTONI SR SOOWES wWillss
{or electronic) record that can be used 10 SUCe $0 Posseasion and handiing of the sampls
$hroughout Bis history, from ooliaction 1 el diaposiion.

The samples will be deliverad 10 the subconirackr undar COC. As 500n 88 the sempies armve at

the subcantracior isboratory, the responsibiity of thoss sarmpies rests with the lsborstory’s
Wwwmumuuwuum e

1
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B e Can. -y . . - Y .o PR PELT i 3 v A PR IR .
- R T N T [ ST AT TeTIED S RE TR 8 L e ZOSIUy B
B P ) L 2okt

LI O R LTS S S A A

SOEG AT I DOSRIS L X B0 sl w0 0 O

CF o BELAINETRT Rec U7 BIEE  BUUGSREL [aR D0y YT BUTHOOIEN DRISONS
ThE Dranr ot Tttty reLrgee W COTRTARLGS wes Doroemee Dar of the STOGRN Fike A copy of the
Ty A U s SOOCUTONIRIGT wit De Tasemel Lack o LANL by the data cue dale with the
el sy o Gt (RND Gixkety fregurect See i £ conceming Cham-of<Custody for sarapls
serngen T ceygingl Chrenob-Cusony coryemey sor will be ransmeltes with 8 samples w.a=n

Ty pee e 10 LANL Sme I E

Documen Contpl Procagures - THe sudeoniratie wist hgy2 a JOCUTeNnt (onrol programin
piacw fhal ansyres Tl i aocuments iy r spevrheg SDGARN of samoies will (e accounted for
ww he proseT 18 COMYES R Accoamialie doCume s include (Dut s Dot lnted 105 kogbocks
sk taraetal o COC 1anondt semEAe workahests and BM other dod uments redating 1c
Vi LM W £ N A0 R R

OGN ik - The SUGRN | e (erm o De used cSarchangeably with "RA file”) has tean
I ¥ el pethonas Of i SO et and fur purposes of this suboontract, rmeans the
togr Of the datx DRCKEgE [AUS G MCOITS 80 docurnents rewied 1o the SDG/RN obtaned or
poneratnd ty the WOOrStory &nd /ot spetind DUt - eEher B hart Copy O eleCtionk. - 88 3
sHes G Swivenable 10 sSEHon 1© e ongaa dats peckege tho SDG/RN Fie may consist of,
g net be b € ab chan ofcusiody mctvos Bunbing documerts (8 g, al-bills), sample tags,
Denchahioms GELOOK [AgLE SSenIng records nutr.ment outputs, Tew dat  and wiephona
contact iwa This SDORN Fie mus! e transrdthad I LANL with the hardoopy (8nd Jiskette, if
TRGEIG  Lay B Qs Gl Oetn

Gare:Ncdontial ffoomation - 7 he subconiractor may (Tough unisly) neceiva i formaton from
L AN oenthac gy TTorfidents © Tias nkormaston must be handied separatsly only by authonzed
pprbcee wit o recreTis £ ed B B RIDSTE Iocked fle  Perrresmon to neproduce any of this

coarfuiealil e usrnainoe s e OTXane g troim AN

KEY P RIONSE FUNCTION] - Eac of the specific nequirernents for the rutine analyhical
AP TA w C0 i tha SPCIRC key porionn funciions That are umgue to that anatytical
HRRGony  Hessint ant Ihe SEBONRM Key D 30n0R funchons tha! ere reguired for any and b of
these BRNbyDCE OlegOnes  Note: enoww than one function can be performnd by a single
peruon, axcagr for tw Quellry Assursnce (Officer functions. { quivalent ex|enance may be
subwtiiring by Lo aducaty al requirerments | can be damonstreted

t wAEEX Sy 52 Frmres] cnane@er - This peoson s resp nisidde for the oveiall aspects of the
WXL #nd 8 N [imeny Conact wtr AN

ST L L hokarn  Responsibig o e e L ANLD samples

P
s
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Documant Conrat Officer - Respensibie for st sspects of aats Jeiversbies - 0rgangabon.
packaging. copying. and Gelivery

Quaity Assurance Offver - Thes povson must rEpon NOSDENCEntly 10 UPPEr MBNBQeMEN!
and munt not hve ary fJuncHon drectly voived N The QENErIton of Sempie dets v U
RFP subcontract

Requires bacheiors Gegree N CheMatry AOSNCE! SNGIEerng Of BRAVEENnt gxpemace *
2 yoars expensnos including 1 yeer spphed expenence with QA prnGipies and practces
in an snalyticel isboratory

LALCOROrY SNNYIRACE - Ml rOUtne Servioss - Recurss @ Bacheior s degres in
CHIMITY SCIRNCR/eNgINeanng ¢ 2 years of Expenence n e e SPEIVISed

instnanent Ogeraines for af routne sarvioss - Regures & Bacheior's degres in
Chermislry/scienca/sngines/ing + one yair ol expenence on the instrument (or ol in
SQIVEINNt SXDENSNCE)

Sarrpie SIEORCASON. SORCINNSE. A0 SERC Iahar Mo IGhocings - Reguires 8 hugh school
Giglome + 8 COUrse In QaNersl chamislry (COBEgE Jevel} + ONS YBEr Of NEISVEN! EXDNENCS
{or olf in relevent expanencs).

Systamn Manaowr - Requirss Becholors degree (0r eguivelent expenence) with 4
COUrBEs I PrOGraMYTIng, INlOIMASLon MENEQEMert. SolEDESE MENSQENEN, Or Syiems
QUISMEnts anaiysis + 1 yOIr SEPRAENCE Y GELS OF SySAeTl MENAgerart, nchaing 6
months with the programs i use in he eborsory

Eroorammet ANAYE - Reguirss Bacheior's S8gree (Of SQuivaion! Spanence) with 4
COUrsed I PIOGrENTYTING, ITOrMBtion MSNEPEMENt. GOMILENE MIBNAOMENt. OF Systerrs
TOQUINSIIBNGS BNGIYSIS * 1 YO EXDENENCY 1 SYSIBMS OF SOPROREOR DIOQIITYTING,
mamwmmﬁnmqum

mmoocmmmmm' wmwwlm
SDCOMBCIO:, agent. BN UCH WDONSIOTY . o il CRpENZAEON SXPICINE 10 FECPWVE
HEZHYUOUS OF TGIOBCTIVE MERSNIS LT ABwe On A5 SOt Bn INgDASUE Wi &
knowtedgeabls in Dopartment of Traneportstion (DOT) hazardous mstensls regulstions *
This appiies 8i30 10 shipment of sampies (rkum 1 LANL) Bhet may Dy hazardous or
racioactive or found I be Mixed wesis. i IndNviduai(s} shall be identiied n wrtng In
any propossl submittsl. A background statermer of s INEWVGUN'S QUINRCAtioNs, Mong
with copins of training OsriNCEinG or By other SUCLIMEMNIBg Source of raning or
sstabishment of knowtedge of w DOT hazerdous malerals regatstions. must
acompany the propossl or DA ™ Noke: this & & LNCHon A0t 8 pOson. end Can be
camiod out by any quaiified stalt member(s)

- Thare mey be inatances when & isborsiory's ability t0 meet 8

SPECIAL COMMUNICATION

specific “EQL" or "EDL" on s sampla is cneical because of an acton Bweshold (ususlly called 8
“screening achon jovel - SAL" ot LANL) The boratory will be rviormad of thes stustion by
Sampie Management, with the request thet tha iaboretory notity the Sampie Coordnstor when
matnx problems impay the ability 10 meet that EQLEDL

13




Xi Ymin Manasgement Poiicy - The subcontractor iaboratory must have 8 Waste Managemant
poacy m paace meesing af relevant ragulations

14
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SECTION il - SPECIFIC REQUIREMENTS FOR INORGAMICS ANALYSES

Qverviesy - Bacause of the history of weapons gesgn 8t Los Alarmos Nadona! Laboratory. dabng
back 10 the Manhattan Prosect in 1843 there s regson 10 Deleve TNt SOM Slos/Naks urxts
invoived i DOE's Environmentsl Restorston Prograen msy contan dslectsbie ooncentratons ¢f
10XC NOMGANIC race alements that May have Deen yaed 33 Fces O spun off s Dyprodits
during research and development activibes Ly nucien weapors

The ».1ak BCSt date gonersted by the subcontrackr unde the SbCONECt wil b used to
geten ~ne # there sre Moasursbie CONCERrabons o the trpeted Fopancs that wil require
1377 p@bON

Sampis Matnces that he subCONICKN My reCEIve (bt ot Wwrlild 1) Couid be waler wasle
water. sod, siugges, fiters, anc oils

The mathods cited in this sachon are methods of the Untded Stmes Enveronmentsl Protecton
Agency (EPA). Target anslyies are those requared 1o mest New Mexco Envirormentsi Dwweon or
U 5. EPA reguistory nsgueements  The mathods genwrally conpist of et TCLP extrachon or an
scki peroxide leach of the snalyies fom the SETEie Melriy I MY COREE. SEMPIS DreGArNNOn
methods are spacific for & given Brayts. et Snd NUmentst Selechon INchrgue
Quantitetion of 1e Bnalyles volkvith T relaBioneig of Tw response of e Snalyis = § sampls 0
8 response genenated using stancarde

Target ansiviss/meihode clistions -

Foliowing are the sampie preparadion prooskyes That are apivoponets Xr use  The most recent
version of SW-848 should be used ARematvely. CLP sérnps pregirstion procedures (rom
Statement of Work 1LMO03 0) mey D8 used. # appespraen Ry e matrx

SW-3005 Acxd Dxgestion of waters K it recovarabis o disecived mutes for analyss by fame
AAS ot ICP

SW-3010 Acid digestion of 3Quoous S8mpies 310 artracts for It rwtals for analysiy by fame
AAS or ICP

SW-3020 Acxd digestion of SQueOus Sempiet Snd sxtracts Kr 10t Metels oy snalysis by fumece
AAS with the exoeption of As Bnt S8 whth are 10 Be Drispares Sxtwdang 10 Methods 7080 and
7740

SW-3040 Dessolution procedurs for olis_ gresses O waxes MiCroweve dipestiown of these
sampies is preferred.

SW-3050 Asid gigestion of sadwneitls $ludges and sods

SW-1311 Toxey Charactenstics Leaching Procedune (NOte thust Chanpes made n Ihe Federal
Regster. Volurms 57, NO 227, p 55114 must be ncorporated

SW-3015 and SW-3081 Mrowsve Dvdesbm procesures

15




Iarpet Analyts Liste and detecion lmita:

Espmated Desecton Limis (EDL) for water sampiles are based on CLP "Contract Required
Cwtactron Lirnits *

ICPAES (Recommended Method SW - 60104)

Aruiyos waer EDL g/, | Soil EDL mg/¥ 3
Akprrenam 200 40
Aoy 80 12
Eariur 200 40
Berytiumn 5 1
Catrryom* ] 1
i 5000 1000
Chrormegr” 1C 2
Cobek 50 10
Copper 2% 5
ror: k;oo 0
Laect® 3 08
iagnesum S00C 1000
Mangenese 15 3
Nichopt 40 8
Fotasssan 5000 1000
Shver’ 10 ?
BodRom 000 1000
VInediun 0 10
T 20 4

AA mathoca o SCP-MS may alao be used for these analytes. in cases where the EDL cannot be
mot using ICPAES or false positives sre known 10 be 8 problem historically within a iaboratory, the
SUDGONIIIO! Mt use fumace AA lachniquet (8.g . method 7841 for thaltium and method 7421
o wad) or ICP-MS (e g 5WH4E method 8020)

GOFAA, ICP 285

Anate Yowaer EQU_ugA. S EDL. malg
Argorc” 10 2
Land* 1 c2
Sedweiyrrr® 5 1
Trasllsm 10 2

Sl Yapor AA
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Anshie Y EDL g0l SolEDL moAg

Metcury * Q.2 01
B0, S10A. 2012, KPA 1082

Aosiyia EDL ol ED_mpfg
Total Cyanide 10 c08

Soil EDLs for ICPAES, GFAA, andd ICP-MS snalytes 5re baset! ypon § 1 gram Sampie takan 0 2
final volurme of 200 mi..

Sol £DLs for Coldd Vapor AA are besed upon: & 0.2 gram sarmple hen © ¢ fne volume of 100
mi

Soll EDLs for CLP 1LMO3 .0 method 336.2 {CN) are besed upon » § prean savyie teken 10 » gl
vohsme of 2850 mi..

The cortractor may very weights and fng volwwes Jor moteis snd oyenide analyaes; NOwever,

TCLP wwtals ave iderdiiod with on saterisk: (") 406 Moy be requenind 8¢ & seperale
aeterminglion. Laborsiones shoult! consiser EDL) for TCLP matals using he Toucty
Charatterteation Lenching Procsdure i» be e regaistory eiis. Mol PAL-1311 (742) s b
rneihod 10 be used for TCLP.

RascringiDsiiverabies - Thre will be 8 combinstion of hentoopy eng slectronic deliverabiss,
inciuling raw datn. Seciion .5, Duls delvery mecuirerments, of e SOW Sascrives the siscironic
deliversibias for both inlligl end iater Serme.

The required havdoopy deivarstios auitt de it the Rillowing order:

Raw cein
Al tow el ueed 1 obiain The vakum ity aach Mponed remat, including requred OC
MeasLeMBNS, iNstrument standendzation, snd SHmple angiyels resulls. The order of S
date should be ICPAES, ICPME, Fumaos AA. Merowry, and Cysnide.

Row dats must be abaled with LANL ssrmpie marderns.

. Digsstion and distilation 1098 it the orter of S raw dats. Thane must inchude date,
sernple welphta/vokarws, Eorestion 10 idetily which QC sampiss correapond 10 sech
beich digested. commenis describing any Sgniicent SMpis CNAYES OF MEECUONS which
ooz during preparalion, and sn indication of pH < or »12

Soll sampile results must e reportesd an § dry waipt base
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Note: ARl dats must be legidie and appropriatsly labelled.

N, Somity Conteal (CIC) requiremams - I 8 important that the laboratory personnel follow Good
{aboratory Practons throughout s cpcratiorns invoived in the anslyses of samples for inorganics
and Tl ey et an nernal QC prograem that 13 relevant 1o the analyses under consideration

-in This CBIE . INOIQENICS.

Fallure o mout acceptance criteris requires reanalysis of sssocisted samples under
sceeptadie criteris.

AcpmEance SN

The oiowing quaiy cortrol requinements must be performed and criteris mat for .l analyses
parfroTed uexfar this suboontract

1 insduman Calbngion

Guiteinde fof insizurantal calitwation are given in EPA 800M-70-020. Instruments must
e cetiorates duly, or st minkmum, each drne the instrument is sat up end used. The
ntrument standertRzaion dose and e must be NCAxied In the raw dta.

For praphits furnace somic sbeorption and ICP-MS systemns, calibration standards
shouid be prepared by dikding the siock metsi solstions at the Sme of anaiysis. Date and
e Of preperaion and analysll must be given ¥ the raw date.

For sfoeic abaorpion sysiant, prapers o blank and at isest three calibrstion standards in
Pracustod SMOUN 1 the sppropriate range. One atomic absorption calib-ation standard
must de ot he EDL.  The calibeation standards munt be prepered using the same type of
soid, or combination of acids, and st the sarme concentrution as will result in ths sampias

wilh the tiank. aspirate or injoct the standards and record the readings.
Rasulie for the calibrazion standerds must be within 5% of the true value. Each standand's
concenimtion and the caicuistions demonetrating that tha §% criterion has been me?,
st e provides with the rew deta. I he values do not tall within this renge, recalibration

1 NOCOISArY.

Calibrahon standards K AA. 1neccary, and Cysnics procedures must be prepared 8o as
10 cover Ihe expected calbradion range at approximately sxriidistent imervals.

Bessine comecion it soospiabie as long as & is parformed after every sample or gfter the
ourdiauing colbrpion verfiostion (CCV - deocribed in [V.2.D.) and blank check; resioping
s scoapindie as long as & is imynadisiety preceded and immedistely followed by a
compiast CCV ang contnuing calibration biank (CCS - described in V.3.8). For ICP
aysterrs, oslbrgle the instrument scoording 1 instrurnent manufacturer's recommended
procaiNes. Al lsnet e standards must be used for ICP calibration. One of tha
sunANIs must be 8 Hlank.

is
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8 intial Calibeation Verification (10V)

immsQiatety after each of the nstrument sysierms have been Calirated. the
accuracy of the calibragion shall be veriied anc docurmenied tor every snalyie by
the analysia of the contractors certied ICV Scikbon(s}  When meassurerments
axceed the control mits of Table 1, the sftecied snalyies mutt be reenatyzad
after the probiem has been Comected

Whars a certified sokston Of sn anatyie % not avaiisbie Trorm any source. snalyses
shall be conducted on sn ndupendert SINGAS B B CONDENTELON other Than hat
used for instrumant calibration, Dt within the CAMIIELON TINDS. AN INGEpendent
standard is defined as a standerd composed of the snalytes from § dflerent
SOUrcs then those ussd in the standards for thw reirument calibraion

For ICPAES, the ICV Solutor{s} must be run &t asch warveiength used for
snalysis For CN, the ICV standert must be Gietiled The ICV for CN silec
serves s 8 Latoratory Control Sampis. Ows & must be Gistiied win. the betch of
Sampies analyzed mn SEsociestion with that ICV

b. Contnung Calitration Verkcaton (CCV)

To ensure Calidration accurety unng Sach sndiyiical nn. one of the ollowng
standards are I De used for conbnuing talbration verication (CCV) and must be
Bnalyzed BRd repOred Ior Swery wivelenglh ueed for Bw delarrenation of esch
andiyts, st 8 frequency of 10% or every 2 AOurs Survy an alyticet nn,
whicheve! is moms fequent  The ICV can be consiered B frst CCV I the run
when caicuisting frequency The sianderd must SIs0 D aNRYZeS and repared
after the iast snaiyiicsl sampis  The Bnaiyts CONCENrBEOnS in the ConinuNg
calibration standaerd must be one of e HROWING SORAONS M OF NeEY B M-
range levels of the calbration curve {1} EPA Sotong, (2) MIST Standards. or
(3) » Subcontractor-praperey KINaerd S0k

: iy,
ICPIAA Metan o0 110
Culd ¥apor AA Meprcyry 80 120
Other Cysrie { 3] 118

The sarme COnNtnUIng CaDraton Stemiard rmust be ysad troughout the analytical run for s
Sarrpie Delvery Group

Each CCV snalyzed must reflect the conditions of snalys:s of sil 8ss0Cisied anslytical
sampies (the pracedng 10 snalyicsl samping of the preceding snalytics! samples up t©©
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the previous CCV)  The durshon of unalyses, nnses and other related operations that
mary affect the CCV measured resut msy not be spplied to the CCV to a greater extent
than thet apphed to the ssocisted anslybcal samples.

r‘mmdmmmWmemnmemmmns
specihed in Tabie 1 - "indl . i ' ROIX
logrganic Anshoast™ mumwwmum wﬂm‘ﬂmﬂﬁ
analyzed since the last complantt calibration verification must be reanatyzad for the
ansdyies afected.

a Intiax Calibrabon Blenk (ICB) and Continuing Calibration Biank (CCB) Analyses

A calibration biank must be analyred s sach wavelength used for analysis
ammedistaly after every inltial and continuing calibration verification st @ frequency
of 10% or every 2 hours durng the run, whichever is more frequent  The blank
must be snelyzed at the beginning of the run and after the iast analytical sample.
H the sbsolute value Of e blank result axceesds the EDL, reanalyze the
precedeng 10 snslytical sampies or sl anslyticsl samples analyzed since the last
compimnt cabbretion bisnk.

b Praperaton Sienk (P8} Analysis

Al lsas! one prepsmtion bisnk {or reagent biank), consisting of deionized distilied
wr ¢ proctseed hrough asch sampie preperation snd snalysis procaedure must
be prepersd and snelyzed with svery Sempis Delivery Group (SDG/RN), or with
sach batoh of sampies dipestad. whichever is more frequent.

Hnos » suRable biank matrix may not be svadable for soils or solid materials, the
LONracior ey use the same watir, waighed out as though it were a soil or 8olid,
2o thist used for the preparation of the stancards and samples for the PB.

¥ sutuble Dimnk rratrix materigl for 30 becomes available it shouid be used
nENey of wale!

The fret batch of sampiss in an SOCG/RN 13 1o bs assigned to preparation blank
mumber 1, the second beich of samples o preperstion blank number 2, etc. Each
Ay packaps must contein the results of 8% the preparation blank analyses
sssocwted with the sampies in that SDG/RN.

Trus biank 1 10 be reported for sach SOG/RN and used in all snalyses to
S3contin whather sampis concentrations reflect conamination in the following
manher

1 it the sbsoiute value of the concenrtration of the biank is less than or
equal to the EDL, no cormection of sampile results is penormed.
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2) If any analyte concentrstion in he bisnk i sbove $w EDL. the lowest
concentration of (it analyis in the associsted samples must be 10x the
biank concentston. Oherwies, 8l sampies Seocisted with the bisnk
with the: sneiyia’s concentration ises then 10x $38 Blank CoNCentration
and sbove the EDL. must be redigested ang resnalyzac kv hat snsiy
{sxcept for an iSeriied fleid biank). The sampie concantration s not ©©
be- correctad for the bisnk value.

3 It the concentration of the biank & beiow e negeive EDL. then af
sampies reporisid beiow 10x EDL sseocuted with 1he blank must be
redigested and resnely >ed

To verify intersioment and background coreciion teciors. the SUbCONracior Must snalyze
and report the results for tw ICP interference Check Sampils st the beginning of sach
analytical run, but not defore inlisl Calitration Vertication

Resutts for the ICP anaiysis of ine ICE during the snalytical cung st fall within the
controt imit of £20% of the true velue for he sraiytes claded it e erference Check
sampis. ¥ not. reansiyze the sneiyicsl sampies anslyzed sinon B et acoeptabie ICS

# true vaives for anaiytes conteingd s the ICS and enstyzed by ICP sre not supphed wah
the ICS, the mesn rmust be determined by inlially snaiyzing e ICS ot \anst fve Bmes
repatitively for e paricuiar ansiyies. This masn delerminaiion swt De muade during an
snaiyticat run where the rasulls 10r he graviously supplied ICS mal off subnoriract
spucifications. Additionally, he resull of ths nilal Zen SelrTINGRON B 1 DS 03 8
the true vaiue for the Slatims of that schmon {i.e., Untl The SOMEDR is SXNMBING).

independent ICP Cheok Sampise rmust be prepered with saorierant and analyts
conoantrations 5t the isvels speciied in Tebie 24nteriarent and Analyte Bernontal
Caoncentrations Used lor ICF interierencs Chack Sarmgts. This i e minimum st of
intarfaranoss st must be corpensaing for. Dus 10 vanalion i sample Mmetices, other
erierences may be presert. Subooniacior IBDOMMONES Sre SNCOUIEDNS 10 Correct for
85 many irerferences a8 pracliostie wilh Ihelr ICP ingtrurmant.

The masn veius and standend devistion must be sstabiuhed by nikislly snalyzing the
Cvack Sarnpies ot lnast fwe Smes repetitively tor sach parameter, Rosuls muat fad within
the control imit of 220% of the sstablished maen velus  The mean and standerd
Govigtion must be r3pored i the rew dats.

a1
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TABLE 2 imerferent anag Anatyte Elemental Concentrations used] for ICP
intatterence Chack Sample

Analytes gyl interferents (mg/L)
Ag 10 Al 500
fa a5 Ce 500
Be 2 Fe 200
Ce e Mg 500
Co 05
Cr c5s
Ci ¢l
M as
N 1C
P 10
i i
n 10

The spike 18mpie anaiyLis 8 0esGNec 10 provide mformation about the effact of the
sampie metrix on thwe dgeston and messuremant methodology. The spike is added
tptore the QEetion {i ¢ , PO 10 ha SASIion of other reagents) Bnd prior .0 any
Scthaton steds (1 e TN Al lesst one spite sampie analysis must be performed on
oach gronsp of armpies of @ sitnite: matrix type (1 & . water, soil) for sach Sampie Delivery
o

H the 5ok analysit 8 pariormad on the same sampie that is chosen for the duplicate
ST ANty SDRR CAICUBDONS Mus! DR Derformad using the resultss of the sample
SeNQNBIC B e "Orgna sampie” (see sechon 6. Dupicate Sample Analysis). The
e Qe Of the dupiicate results cannit be used for the purpose of determining percent
aoovery  Samples entfied 8s el Disnks cannct be usext for spiked sample analysis.
LANL musy require That & specific sample be used for the spike sampie analysis.

The sosiyle sDie mus! De sdded m the smount grven in Table 3-Spiking Levels for Spike
Sampie Anaiysa, fol each slement analyzed Note' See Table 3 footnotes for
CONCAMrEton Bvels Bnd apphcabons I wo anad/ vl methods are usad 1o obtain the
tesontad vaiues for the same element within # Sampie Delivery Group (1.e., ICP, GFAA}),
SH-Re SO mMus! be run by aa8ch moethod used
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The spike recovery shouid be withn the advisory imes of 75-125%  An exoepton o the
rule is QUEaNtEd IN SIUBTONS Whiars IHe SEMPie CONCENTRSC" Exoends the spike
CONCBNYENtoON by 8 taCtor of foux o Mmore Py

[y
ingivicual component percant ecoverss [%R) are calculadnd a8 folows
% Recovery = { 8GR . SR} X 100

8A

where SSR = Spiked Semple Result,
SR = Sampie Result, and
SA = Spike Adoed.

When sampie CONCentration & ises than the mstn.men! detecion lmll. use SR = 0 only lor
purposes of calcuiating pertent recovery

The units for reporting sold sample resulls will be IeNGC 10 51088 USEY fOF TepOrtng
sampie results (i.e . YA 10r SQUSOUS BNG MGG Ory wesghs Dasks for solid)




TABLE 2 SPIKING LEVELS FOR SPIKE SAMPLE ANALYSIS
e e R R SRR S R S e SRR

For ICPIAA For Fumpce AA
Emrnemy ;[ Water | Soil (2) : Water, ug/t | Soil(2) I Other
Pught - Mg i mg/xg. - (W)@)
Adgrranym | 2.0 *
Astmony 500 100 100 20
ATERTHC 2 000 400 40 ‘ a
Barwm <.000 400
Bwrylisgm 50 1
Cagrraum L # 10 ] 4
Cacum * )
Crepermain 200 40
Caotad 500 100
Copow 250 8o
won 1.000 *
Lawd 500 1 o100 20 4
MR B | 600 100
Moy 1
i soni 200 100
Saémrvinam 2.000 400 10 2
Savee 50 10
Sodnrn * *
Thalar 2.000 400 50 10
“‘;:Wn S0C 100
Zrx 500 100
Cysradw 100 {3)
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‘No spike required  NOTE: Elements without spdke hevels and nof dessgnated
with an astensi, must be kpsex? 8 BOEYOPNAe vels

'Spdong levels reported are for Doth wailer and solsedament matnces

*The levels shown indcam concentrations 0 the nal dgestate of the apked
sampis (100 mi for mercury snd 200 md. for aff other metiis) when the wet
weght of 1 gram (for ICP, Furnace, and Fisers AAJ. or 0.2 grams (Tor mercury} of
sampis u taken for unalysis  Adpssttnpni mugt De Made 10 MEINNN these spRuNg
lovels when the weight of sarmpie taken deviates by mare han 10% of these
vaiuss. Appropriste adjustrment must be mads 13 MICYoweve SeEion
procadure where 0.5 grams of sempie or 30 0 mi. (45 0 ol of sample phus 50 mi
of acid) of aguUEoUS saTPie By reguITed Or Snadyss

*The level shown incdcates tha amourt of cysnsis That must be 8dded © the
ongingt (UnKAiatied) semple  For matance. 100 yo Mmust be a0ded per sach ey of
QUSOUS SEMpIe

For soll samples, 25 ug of cyamds must e BOON0 Der sach Jrem of sobd sampie
taken for analysis i the fngl distiiale volurrs & 290 mi. then the dmtifate will
contain cysnide st & concentralion of 100 ypt.

Assuming & sampie of one gram. he MaNUN 8nd SM-S.ADMEIC COIDNIMEUC
methods call 1o 8 Cyanide concentraiion of 26 ug per he 500 Ml mbnure of the
sample, rsagents, end weter belore Seileton  Tha frl diutiiets. . This Cane.
contsins Cysnice &t 8 concentration of 100 upA. For P Ptk-Sellalion method,
& cyarude concentration of 28 ug Mult be sdded reo e 50 v rexture of
sampie. reagents. and weiter belore dietiignon  This yids 8 Cysnide
concentration of 500 yoA. 1 Rt Sistitate of S0 mi

- Duphcaie Sempie Ansiysis (Q)
; One Guphcate SeMpie Must be anaiyzed Fom each group of SEMPIss Of § WM MEtX
type (Lo . water, soft) for sach Sampie Detvery Group  Duplicies ool be sversged
for reporting.
The reistive percant differences (RPD) ko sach componert are COICARISD B3 1OBows
RPD = (§-0) X200

{S+D)

whete RPD = relative parcent diflerence .
§ = first sampla velue (Origine!), snd
D = second sempie veius (duphceie)

The results of the duplicste sampia analyses must be repotad N QA for sgueous

sampies and mg/kg ary weight basis for soixt ongnal and duphcats sampies  An a0visory
control hmit of 20% for RPD w appropriate for ongingl and duphcatls sample values
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prester than or equal to 5x EDL. A control kit of (2) the EDL must be used if erther the
sampie O JUPACHts vaiue 15 lest than 5x the EDL.

it one result is above the Sx EDL level and the other is balow, use the & EDL criteria. If
both sampis values are less han the MOL (see # §), the RPD is not calculated. For solid
sarmple or duplicete resulls > 5x EDL, the atsokste value of the EDL is comrected for
sample waight and percent soixis. The percer diffsrence data will be used by LANL to
evaiusts tha long-term pracson of the methoc . for each parameter.

Labaoatary Controt Seenple (LCS) Antyss

An povecus Laborstory Control Sarmple (LCS) must be analyzed for each analyte using
the same sample preparstions, analyticsl methods and QA/QC procedures empioyed for
e LANL ssmpies recsivedt. One aquecus LTS must be prepared and anaiyzed for
every group of squecus sempies N 8 Sempie Delivery Group, or for sach batch of
SQUECKHS SAMDIeS CIORSINd, whiChever {8 More freGuent

1t 8 corghed LTS nolt or solid matrix is avaiabie from a vendor, t may be used. Otherwise,
the contractor must use the squeous LCS for soil or solid matrices. Should the ister case
preval, the contracior must treat the agueous. LCS solution as a sofl or solid material, ie.,
& must De weighed out, prepared and reported as i £ wore 8 soil O SOld matrix.

i the percent mcovary for the aqueous LCS falls outaide the control limets of 80-120%
(sxception. Ag and 8b), the annlyses must be terminated, he problem corrected, and the
sOMLIes 380CisIec with that LS redigested and reanalyzad.

Setore any fisld sampies are analyzed under ths aubcontract, the method detection limits
{n yg/l.) must be determined for each instrument used, within 30 days of the stant of
sbcontract anslyses and ot least snnually tharsefter, snid must be less than the EDL.

The Method Detection Limits (in 4o/l ) shal be determined by raultiplying by 3, the
varago of the standard devestions obtaned on three nonconsecutive days from the
anelysis of 8 prepavaton biank, with seven consecutive mesturements per dey. Each
messuremant must be performed as though & ware 8 seperate analytica! sampile (i.e.,
sach msasurument must be followed by & ringe and/or any other procedure normally
pertormad Hetween M anatysis of separste sampie). MOL's mruust be determined and
reporiad (or sach waveiengih used in e analysis of the semples.

The annusily determined MDL for an instrument must shways be used as the MDL for that
nstrument during it year. If the instrument is adasstad in any way that may sifect the
MOL the MDL for that instrument must be recetermined and the results submitted for use
s the estadlished MOL for that instrument for the remainder of the year.

it muiiple nstruments are used for the ansiys:s of an alarment within 8 Sampile Delivery

Group. the highest MOL must be used for reporting concantration values for that Sampile
De 'vaey Group
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10.

11.

interclernent Comrections for ICP

Before any field samples are analyzed unger this subcontract, the ICP interelement
corection factors must be determined prior to the start of subcontract analyses and at
least annually thereafter. Correction factors for spectral interference due to Al, Ca, Fe,
and Mg must bo determined for ell ICP instruments at all wavelsngths used for each
analyte reported by ICP. Correction factors for spectral interference due to analytes other
than Al, Ca, Fa, and Mg must be reportad if they were applied.

if the instrument was adjusted in ahy way that may affect the ICP intarelement correction
factors, the factors must be redetermined and the results submitted for use.

The analyte concentrations in this standard represent the upper limit of the ICP analytical
range beyond which resuits cannot be reported under this subcontract without ditution of
the analytical sample. These concentrations may be higher than the highest calibration
standard. If no concentrations higher than the highest calibration standard (actual
instrumant reading, before any dilution correction) will be reported, this standard need not
be run. if, however, the useful range of the instrument extends beyond the calibration
range, an analytical range verification check standard shouki be analyzed and reported
for each element. The standard must be analyzed during a routine analytical run
performed under this subcontract, and the ansiytically determined concentration of this
standard must be within 5% of the true value.

All fumace analysas must fall within the calibration range. In addition, all analyses will
require duplicate injections. The absorbance or concentration of each injection must be
reported in the raw data as well as the average absorbance or concentration values and
the relative standard deviation (RSD). Average concentration values are used for
reporting purposes. A maximum of 10 full sample analyses to @ maximum 20 injections
may be performed between each consecutive calibration vesification and blank. For
concentrations greater than the EDL, the duplicate injection readings must agree within
20% RSD, or the analytical sampie must be rerun once (i.e., two additional bums).
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SECTION lIi - SPECIFIC REQUIREMENTS FOR VOLATILE ORGANIC ANALYSES

1. Qverview - Because of the history of weapons design at Los Alamos National Laboratory, dating
back to the Manhattan Project in 1843, there is reason to believe that some sites/fiek units
involved in DOE's Environmental Restoration Program may contain detectable concentrations of
volatile organic solvents that may have been used during research and development of nuclear
weapons, conventional weapons and novel materials.

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

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

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

It. Target Compoundsidethods Citations
Eati { Quantitation | imits (EQLS)-

Water ‘ Soi/Solids
Volatile Organic Compounds uo/l uokg
Chioromethane 10 10
Vinyl Chioride 10 10
Bromomethane 10 10
Chioroethane 10 10
Acetone 20 20
Dichlorodifiuoromethane 10 10
lodomethane 5 5
Trichlorotrifivoroethane 5 5
Trichiorofiuoromethane 5 5
Methylene Chioride 5 5
1,1-Dichloroethene 5 5
Carbon Disulfide 5 5
1.1-Dichioroethane: 5 5
1.2-Dichioroethene {total) 10 10
Bromochioromethane 5
Chloroform 5
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1,2-Dichloroethane
1,1-Dichioropropene.
2-Butanone 20 20
2 2-Dichioropropane 5 5
1,1, 1-Trichiorosthane 5 5
Cairbon Tetrachloride 5 5
Benzene 5 5
1,2-Dichioropropane 5 5
Trichloroethene 5 S
Dibromomethane 5 5
Bromodichloromethane 5 5
t-f,3-Dichloropropene 5 5
¢-1,3-Dichioropropene 5 5
1,1,2-Trichloroathane 5 5
1,3-Dichloropropan 5 K
. Chiorodibromomethane 5 S
" &-Msthyl-2-Pentancne 20 20
© Toluene 5 5
© 2-Hexanone 20 20
~ 1,2-Dibromoethane 5 5
 Tetrachiorosthens 5 5
Chiorobenzene 5 5
1,1,1,2-Tetrachioroethane 5 5
 Ethylbenzene 5 5
o,m,p-Xylene (mixad) 5 5
St’vmng 5 5
Bromoform 5 5
1,1,2,2,-Tetrachioroathane 5 5
1,2,3-Trichloropropane 5 5
isopropyibenzene 5 5
Bromobenzene 5 5
n-Propylbenzene 5 &
29




" n-Butylbenzens

2-Chiorotoluene
4-Chiorotoluene
1.3,6-Trimethylbenzene
tert-Butylbenzene
1.2.4-Trimethylbenzene
sec-Butylbenzene
1.3-Dichlorobanzene
1.4-Dichiorobenzene

p-isopropyltoluane
1,2-Dichlorobenzena

(2 S T T W N ¢ RS T * LON © T ¢ L e )

1.2-Dibromo-3-Chioropropane

i
o

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

Mathods

The U.8. EPA mathods that are options for use are method SW-8260 (11/90 or more recent) or the
CLP method for voiatiles (OLM02.0 or more recent, using capillary column). These methods are
based on purge and trap sample extraction/concentration followed by gas chromatography/mass
spectrometry analysis.

Note: Quality control mquiremsnts are specifiad in Section IV, regaidiess of the method
selected.

For medium leve! analysis - At times, a medium level or methanol extraction method will cccur in the
field. When it does occur, the laboratory will receive the methanol sample extract as the matrix to
be analyzed. The extract is to be analyzed within 40 days from the time the extraction occurred. A
benchsheet containing the sample amourt extract, solvent volume added, and the extraction dats
will accompany the sampie axtract{s). in addition to the sample exiract, the laboratory wil receive a
sampling vial containing a portion of the methanol used for the exiraction. ghn aliquot of the
methano! wilt be injected injp reagent water and analyzed as the method biank. The anslysis of the
sample extraci(s} and method blank will happen under the aqueous calibration standards and
analytical conditions. As a resuft of the medium level method, the EQL's will be elevated.

1, . Reporting/Deliverables - There will be a combination of hardcopy and disketie
deliverables. Section 11.B, Data delivery requirements, of the Statement of Work
describes the electionic deliverables for both initial and later term.

The hardcopy deliverables are as follow and must be in the following order,
chronsiogically arranged, by instrument:
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Sample Data
. Chromatogram and quantitation report for each sample

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

. i TICs are requested, copies of mass spectra of TICs identified with the
associated bast-rmatch gpectra (3 spectm).

* Sample data {chromatograms, quantitation reports, and spectra) for all re-

analyses.

standards Cata

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

. Egr a period of time untif the LANL EDD includes complete electronic raporting
capability , the foliowing organics hardcopy deliverables are requined in addition
(See last paragraph of |1.B of the “General Requirements”):

- CLP volatiles forms 6, 7, and 8 (initial and continuing calibration standands and
internal standard QC summary)

Raw QC data

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

. Mass figting - % relative abundance

. For a pariod of time until the LANL EDD includes complete electronic reporting
capability , the following organics hardcopy deliverables are required in addition
{See last paragraph of I1.B of the "General Requirements"):

- CLP form 5 computer-gunerated report,

Blank data - in chronglogical order.

. Chromatograms and quantitation reports

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

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

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

Data must be reported on a dry weight basis.

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

Nots: All hardcopy sample data must be legible and clearly iabeled with the LANL
sampie number, iab file ID, date and time of analysia, and GC/MS instrument ID.
Compound names must be cloarly marked on gll spectra. Hardcopy standards data
nd raw QC data must be legible and clearly labeled with the lab file 1D, date and
time of analysis, and GC/MS instrument ID.

Quality Contret (QC) requirements - It is important that the laboratory personnel follow
Good Laboratory Practices throughout all operations involved in the analyses of samples.
Refer to SW-846 chapter one for general quality control requirements for volatile organic
analysis. Failure to meet criteria requires reanalysis of associated samples under
acceptable criteria.

Matrix spike and matrix spike dupiicate analysis will be requested if needed. A sampie

will be submitted to be used as the matrix media if matrix spikes are requested, with
direction on analytes to spike.

Accaptance Criteria
1. instruments Parformance Chack -

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

Mass Intensity Required (Relative 2

50 8.0 t0 40.0% of mass 95

75 30.0 to 66.0% of mass 85

95 base peak, 100% relative abundance
] 5.0 tp 9.0% of mass 95

173 less than 2.0% of mass 174

174 §0.0 to 120.0% of mass 95

175 4.0 to 9.0% of mass 174

1786 93.0 to 101.0% of mass 174

177 - 5.0109.0% of mass 176

2. Initial and Continuing Calibration -

Prepare 5 aqueous initial calibration standard solutions containing ail of the purgeable
target compounds and /system monitoring compounds (aiso referred to as "surrogates™)
at 10, 20, 50, 100, and 200 ug/mL concentration. It is required that all 3 of the xylene
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Separate catibretions dnmisl and continuing) must be periormed for acuecus and wobid
matrices wAith the aquecus calibraton stondands undergoing an unheated purge and tha
schid calibration standards urdenjoing 2 heated purge  Sample extracts of & medium
jevel method can b2 analyzed using tha czlibration lor agueous Matnces unoergong an
unneated purge.

it tire remains in the 12-hour time penao after meling ne acneptance chiteria for tne
initias calibration, samples may be analyzed. It is not necessary to analyze a continuing
calibration standard if the initial calibration standard that is the same concentration as *he
continuing calibration standard meets the continuing calibraticn acceptance critena (ie. a
CLP form 7A must be generated . i time does not remain, a new injection of BFB must
mee! the abundance criteria given in item 1 followed by a continuing calibration standard.

The relative respnse factor (RRF) at each concentration .evel for each target and syetem
monitoring compound must be greater or equal 1o the compound's minimum acceptable
Fesponse factor listed in tabie 1.

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

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

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

if 4 target compound s detected in a sample for which the continuing calibration % Diff
>25% for that compound, the sample r.ust be reanalyzed under a continuing calibration
with an acceptable % Diff for that compound.

3. intemal Standards -

The minimum required internai stendards are chiorobenzene-d3, 1, 4-giflourobenzene,
and 1 4-dichiorobenzene-d4. A retention time and response chech must be performed
on every internal standard for samples analyzed. Ths retention lime (RT) for an irtema
standard from a sample cannot > » 30 seconds from the pravious daily calibration. The
response area of an intemnal standard from & sample cannot exceed a factor of 2 {-50%
o +100%) from the previous dally calibration.

4 Surrogates or System Monitoring Compounds -

The minimum required surragate compounds are toluene-d8 bromofiuorobenzene, and
dibromsfiuoromethane. Required recovery limits foliow
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Toluene<is 82-110 81-117
Bromofiuorobanrane 88-115 74-121
Dibromofiuoromethane 86-118 80-120

5. Method Blanks -

A suparate mathod blank must be extracted and/or analyzed for each method, matrix and
Jor analytical run prior to sample analysis. The method blank must be analyzed under the
same conditions as required for the associated matrix. For example, the method blank for
a solid sampie matrix must undergo a heated purge. A meathod blank associated with a
medium level golid analysis is to be injacted with 100 ul of the mathano! used for the
medium leve! extraction.

Volatile organic target cornpounds must ppt be present in the blank at a concentration >
the estimated quantitation timits (EQLs) with the exception of acetons, methylene
chioride, and 2-butanone. Acstone, methylene chioride, and 2-butanone can be present
at up to five times the EQL before corrective action is requived. Sampie results must not
be corrected by subtracting any muthod blank value.

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

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

. Acceptanca criteria ane not met

. Carry-over or iaboratory contamination is suspected

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

g achigved, ¥ the initial analysis of a
smwpeﬂmmda!adﬂuﬁmmﬁmmmnawgatwmmﬂandmﬂcg
detected above the EQL, a re-analysis at a higher concentration must occur uniess the
reanialysis cannot be performed at a leve! five times the initial dituted analysis. For
example, if the initial analysis was diluted 20% with no target and/TiCs detected, a
reanalysis without a dilution can be performed. Howsaver, if the sompie was diluted 25 or
50%, a reanalysis is not necessary and the diluted initial analysis is reported.

When a reanalysis occurs, both seis of data are to be included.
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Target g pstum

LN 0

g‘:ﬁ"arge’r Compound - Minimum | Maximw Maximu::m
‘ RRE mr % RSD | % DI |
Chloromeltnane ? ‘C‘ C»}* w‘?; None
romomethane i 0100 208 ‘;";25,0
Yinyi chiorige 0405 205 | 2250
Chioreethane 0012 None i None
Methylene chlonde .01 None None
Acetone 0.010 None Nonre
Dich:oradhﬂuoromethzan? 0.010 Naone Nane
lnoomethane 0.010 Nane - None
Trichixotriffuorcethane 0.010 wone None
Trichlorofluornmethans 0.010 Hone None
Carbon disulfide Q0010 Hone Nona
1, 1-Dichloroethane C.106 105 250
1,1-Dichiorogthens 0200 205 +25.0
1,2-Dichloroetiene (total) 0.010 Mone None
Bromochloromethana 0.010 hNone None
Chiorofonm ) 0.200 20.5 +25.0
1.2-Dichioroethane 0.100 205 250
1,%1-Dichioropropene 0.010 None None
2-Butanone 8.010 None None
2.2-Dichloropropane 0.010 None None '
1,1,1-Trichlorosthane 0.100 0.5 +250
Carbon tetrachionde 0.100 20.5 250 -——
Bromodichlororiethane 0200 20.5 +25.0
1,2-Dichioropropane 0.010 KNone None
sis-1,3-Dichicropropene 0.200 205 1 ¥25.0
Trichioroethena 0.300 20.5 +250 T
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Acceptance Criteria for initial and Continuing Calibration of Target and System Monitoring

Table 1

Compounds (cont.)
) Minimum | Maximu { Maximum
Target Compound RRF m %RSD | %Diff
Dibromomethane 0.010 None None
Dibromochioromethane 0.100 20.5 #25.0
1,1,2-Trichloroethane 0.100 205 +25.0
Benzene 0.500 205 +25.0
trans-1,3-Dichloropropene 0.100 y 20.5 - 4260
1,3-Dichioropropane 0.100 20.5 +25.0
4-Methyl-2-pentanone 0.010 None None
Bromoform 0.100 20.5 3250
2-Hexanone 0.010 None None
1,2-Dibromoathane 0.100 20.5 - #25.0
Tetrachioroethene 0.200 20.5 +25.0
1,1,2,2.-Tetrachloroethane 0.300 20.5 #25.0
Toluena 0.400 205 3250
Chiorobenzene 0.500 205 2250
1,1,1,2-Tetrachicroethane 0.100 20.5 +25.0
Ethylbenzene 0.100 205 250
Styrene 0.300 20.5 #2250
Xylenes (Mixed) 0.300 20.5 2250
1,2,3-Trichioropropene 0.100 20.5 $25.0
isopropytbenzene 0.100 205 +25.0
Bromobenzene 0.100 205 *25.0
n-Propylbenzene 0.100 205 3250
2-Chlorotoluene 0.100 208 250
A-Chiorotoluene 0.100 205 +25.0
1,3,5-Trimsthyibenzene 0.100 205 +250
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tert-Butyibenzene 0.100 205 +250
Table 1

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

Minimum | Maximu | Maximur :—.
Target Compound RRF m %%RSD | % Diff
1,2,4-Trimethylbenzene 0100 | 205 50 |
sec-butylbenzene 0.100 205 4250 N
1,3-Dichiorobenzene 0.100 205  425.0
1.4-Dicholorbenzene g.100 20.5 325.0
p-isopropylitoluene 0.100 205 $25.0 7
1.2-Dichiorobsenzene 0.100 205 $26.0
n-Butylbenzene 0.100 205 +250
1.2-Dibromo-3-chioropropane 0.010 None None
System Monitoring Compounds
Bromoflucrobenzene 0.200 205 4250
Toluens-d8 0.010 None None
Dibromofiuoromethane 0.010 None None

f
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SECTION fii - SPECIFIC REQUIREMENTS FOR SEMIVOLATILE ANALYSES

1. Qverview - Bacause of the history of weapons design at Los Alamoes National Laboratoty, dating
back to the Manhattan Project in 1543, there is reason to believe that some sites/field units
involved in DOE's Environmental Restoration Program may contain detectable concentrations of
semi-volatile organics that may have been used during research and development of nuclear

The analytical data generated by the subcontractor under this subcontract will be used to
determine if there are measurabls concentraions of the targetad sami-voiatile organic compounds
that will require remediation or long term monitoring.

Sample matrices that the subcontractor may receive include, but are not imited to water, waste

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

it. Target Compounds/Method Citations

SEMIVOLATILE ORGANIC COMPOUND Water Soil/Sotid

ugh ug/xg*
Acenaphthene 10 330
Acenaphthylene 10 330
Aniline 20 660
Anthracene 10 330
Azobenzene 20 . 660
Benzo(a)anthracene 10 330
Benzoic acid 50 3300
Benzo{b)fiouranthene 10 330
Benzo(K)flouranthene 10 330
Benro(g,h.i)perylene 10 330
Benzo{a)pyrene 10 330
Benzyl aicohol 20 1300
Bis{2-chioroethoxy)meathane 10 330
Bis(2-chioroethyl)ether 10 330
4-Bromopheny! phenylether 10 330
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Butylbenzyiphthalate
4-Chioro-3-methyiphenol
2-Chioronaphthaiene
2-Chioraphenci
4-Chiorophenyl phenyiather
Chrysene

Dibenz{s hjanthracens
Dibenzoturen
1.2-Dichlorobenzene
1,3-Dichlorobenzene
t4-Dichiorobenzene

10
20

10
10

10

1¢
10
10
10
10
10

10
10
10
10

10

10
10
10
10
10
10
10
10
10
10
10
10

§§§§§§§§§§§§§§§§§§§
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Note: Quality control requirements are s pecified in Section IV, ragariliess of the mathod
selected.

Methods 3510, 3520, 3540 or 3550 can be used for sample preparation for semi-volatile organ:z
compounds. An overview of these extraction mathods and guidance for method selection can be
found in method 3500. Gel perrneation chromatography (Method 3840 or CLP) andVor ather
cleanup procedures must be performed when the nature of the sampile requires it (SW-3r00
provides guidance on cleanup usagefprocedures).

Hi. Repoding/Deliverables - There will be a combination of hardcopy and diskette
defiverables. Section I1.B, Data detivery requirements, of the SOW. describes the
electronic deliverables for both initial and later term.

The hardcopy deliverables are as follow and must be in the following order, chronoiogically
arranged, by instrument:

Sampie Data
. Chromatogram and quantitation report for each sample
. Raw spectra, background-subtracted spectra, and reference standard spectra for target

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

. if TICs ar~ requasted, ccpies of mass spectra of TICs identified with the 3ssoaated best-
match spectra (3 spectrs).

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

Standards Data

. Chromatograms and quantitation reports for ali s!mdards associated with the initiat and

continuing calibration.

. For a period of time until the LANL EDD includes complete eiectronic reporting capability ,
the following crganics hardcopy deliverables are required in addition (See last paragraph
of I.B of the "General Requiraments”).

L e i B

- CLP forms 6,7,and 8 for semivolatiles (initial and coatinuing calibraton standards
and intemai standard qC summary)

Raw QC data
‘ For decafluorctriphenyiphosphine (DFTPP), for each 12-hour period, for each GC/MS instrument

. Mass listing - % reiative abundance

Blapnk data - in chronolegical order.
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. Chromatograms and quantitation reports

. For a period of time untii the LANL EDD includes compiete electronic reporting capability ,
the following organics hardcopy deliverables are required in addition (See last paragraph
of I1.B of the “General Requirements™):
- CLP form § computer generated report

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

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

icates - If these are requested the subcontractor will be provided
Laboratory Control Samples (LCS) - for LCSs analyzed in association with LANL samples, the
chromatograms and quantitation reports are required.
Extraction benchsheets including GPC standard data if GPC was performed.
Results, inclugding EQLls, must be reported on a dry weight basis,
Note: All hardcopy sample data must be legible and clearly labeled with the LANL sample

number, iab file ID, date snd time of analysis, and GC/MS instrument [D. Compound names

must be clearly marked on all spectra. Hardcopy standards dats and raw QC data must be
legible and clsarly labeled with tive lab fiis 1D, date and time of analysis, and GC/MS
instrument ID.

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

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

; Criteri

1. Instruments Performance Check -

The mass calibration and resolution are verified by the analysis of the instrument performance
check solution, decafiuorotriphenylphosphine (DFTPP). The instrument performance check
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solution, DFTPP, must be injected at the: beginning of each 12 hour period of analysis and must
meat the following ion abundance critenia:

Mass intensity Required {Relative Abundance)
51 30.0 to 80.0% of mass 198

68 <2.0% of mass 68

sa Presom

70 <2.0% of mass 89

127 25.0 to 75.0% of mass 198

187 <1.0% of mass 198

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

275 10.0 to 30.0% of mass 188

385 >0.75% of mass 198

441 preseant but less than mass 443

442 40.0 - 110.0% of mass 188

443 15.0 to 24.0% of mass 442

2. inital and Continuing Calibration -

The initial cafibration of the GC/MS system will require a minimum of five concentration levels
{20, 50, 80, 120, and 180 total ng/2 uL injection)). Eight compounds (2 4-dinitrophenc!, 2,4,5-
trichiorophenol, 2-nitroaniline, 3-nitroaniline, 4-Hitroandiing, 4-nitrophenol, 4,6-dinitro-2-
methyipheno!, and pentachiorophencl) will require only a four-point initial cafibration at 50, 80,
120, and 160 tota: ng/2 yl. injection. The five concantration standards will be analyzed within
the same 12 hour period.

The continuing calibration stendard will have a concentration of 50 totel ng/2 ul injection.

Hf time remains in the 12-hour time period sftar meeting the acoceptance criteria for the initial
calibration, sampies may be snalyzed. i is not necassary to analyze a continuing calibration
standard if the initial calibration standard that is the same concantration as the continuing
catibration standard meets the continuing calibration acceptance criteria. If time does not remain,
a new Injaction of DFTPP must meet the abundance criteria given in item 1 followed by a
contdinuing calibration stendard.

The relative responsa factor (RRF) at each concentration levetl of an initial and/or continuing
calibration for each target and surrogate compound mus! be gresater or equal to the compound's
minimum acceptable response factor isted in table 1.

“The % RSD for sach 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 differance (%Diff) of the initial and continuing calibration for
aach target and surrogate compound must be less than or aqua! to the value fistad in Table 1.

Up to four compounds may fail the to meet the scceptance criteria listed In Table 1. Howaver,
the four compounds must have 8 minimum RRF > 0.010, and the % RSD or % Diff < 40.0%.

43




1i @ tarpet compound is detected in a sample for which the continuing calibration % Diff >25% for
that compound, the sample must be reanatyzed under a continuing calibration with an acceptable
% Diff for that compound.

d.internal Standards -
mmmummmmmsm:

1,4-dichiorobenzene-d4 naphthalene-d8 acenaphthene-d10,
phenanthrens-d10 chryssne-d12 perylene-d12.

A retention time and response check must be performed on svery intsmal standard for sampiss
analyzed. The final concentration for sach intemnal standard will be 40 total ng/2 yl injection. The
retsntion time (RT) for an intemal standard from a sample cannot > + 30 seconds from the pervicus
daily calibration. The responss srea of an intermnal standard from a sampie cannot excesd a factor
of 2 (-50% to +100%) from the previous daily calibration.

4. Surrogate Compounds -

The minimum required surrogats compounds are nitrobenzene-d5, 2-fluorabiphenyt, p-
terphenyldi4, phenol-gg, 2-fluorophenc!, and 2.4,6-fribromophencl. Required recovery limits
follow.

4

Vinter Soll
Nitrobenzene-d5 35114 23-120
2-Fluombiphenyl 43-116 30-115
p-Terphenyhd14 33141 18137
Phenoh-ds 1084 24113
2-Fiuorophenol 21100  25-121
2,48 Tribromophenol  0-123 18122

5.Method Blanks -

A separate method blank must be axtracted and analyzed for each method, matrix, and/or
extracton batch. The method blank must be extracted the same day as the fleid samples it is
associated with. Semivolatile organic target compounds must pot be present in the blank at a
concentration > the estimated quantitation mits (EQLs) with the exception of common phthalate
contaminants. The phthaiate contamination can be present up to five tirnes the EQL before
corrective action is required. Sampie results must nol be cormecied by subtrecling any blank
value. An instrument blank must be analyzed after any sample that has had s terget compound
two times the linsar range of the instrument (320 ng/mi) to check for carry-ovar.

6.Samples
Sampie (8) must be reanalyzed when ona or more of the following occur:

. Accapiance criteria are not met
. Canry over or iaboratory contamination is suspected
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. A targe! compound is over the instruments finear range {180 ng/mi). In this case. a
dilution is required.

i ! ed, It the initial analysis of 8 sample was
mmmadmmmmmmmwm&wmsmwowmem a
reanalysis at 8 higher concentration must occur uniess the reanalysis cannot be performed ata

leval five times tho initisl diluted gnalysis. For exampia, if the initisl analysis was at diluted 20%
with no tarpet and/TICs detacted, a reanalysis without a dilution can be performed. However, if

the sample was diluted 25 or 50%, & reanalysis is not necassary and the diluted initial anatysis is
reported.

When a reanalysis occurs, both sats of data are to be included.

45




TABLE 1
Acceptance Criteria for initial and Continuing Catibration of Target and Surrogate Compounds

: Minimum | Maximum | Raximum % |
Target Compound RRF %RSD Dint
Phencl 0.800 205 1IT.‘~:.25.(‘2
Bis{-2-Chioroethyljether 0.700 205 4250
2-Chioropheno! 0.800 205 *250
1.3-Dichiorobenzene 0.600 2058 +250
1.4-Dichiorobenzene 0.500 208 4250
1,2-Dichiorcbenzene 0.400 205 +250
2-Methyiphenol 0.700. 205 250
2 .2-oxybis(1-chioropropane) 0.100 None None
4-Mathylphenol 0.600 205 250
N-Nitroso-Di-propylamine 0.500 205 250
Haxachioroethane 0.300 2085 1260
Nitroberzene §0.200 20.5 2250
Isophorone (.400 205 $25.0
2-Nitrophenol 0.100 205 +250
2,4-Dimethyiphenol 0.200 205 2250
Big(-z-Chioroathoxy))methane 0.300 205 22560
2 ,4-Dichiorophenol 0.200 20.5 2250
1,2.4-Trichlorobenzene 0.200 205 2250
Naphthalene 0.700 205 2250
4-Chioroaniline 0.100 None None
Hexachiorobutadisne 0.100 None None
4-Chioro-3-methyiphenol §0.200 20.5 250
2-Methyinaphthalene 0.400 205 250
Hexachiorocyclopentadiene 0.100 None None
24,6 Trichlorophenol 0200 205 225.0
2,4 5-Trichiorophenol 0.200 205 *25.0
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2-Chioronaphthaiene _ 0800 {205 +25.0
TABLE 1 - Continue
Acceptance Criteria for Initial and Continuing Calibration of Target and Surmogate Compounds
lwni:mn Maximum | Maximam %

Target compounds %RSD e

2-Nitroeniline lo.mo None  |None

Dimethyiphthatate 0.010  {None None

Acenaphthylene 0900  |205 425.0

3-Nitroaniine 0010  |None None ;
2,6-Dinitrotoluene 0200  }205 25,0 ;
Acenaphthene 0800 (205 +25.0 f
2,4-Dinitrophenal 0010 [None  [None i
4-Nitrophenol 0010  |None None

Dibenzofuran 0800 {205 +25.0

2, 4-Dinitrotoluene ~ Joz00 |20s 250

Diethyip thaiate 0010 |None  |None

4-Chiorophenyl-phanylether 0400 {205 +26.0

Fluorsne 0000 {205 3250

4-Nitroaniiine 0010 |None None

4,6-Dinitro-2-methyiphenol 0010  |None  |None

N-nitrosodiphenytamine 0010  |None  |None

4-Bromophenyl-phenylather 0.100  [205  [+250

Hexachiorobenzena 0100 205 - [e+250

Pentachiorophenol 0050 |205 $25.0

Phenanthrene 0760 205 £26.0

Anihracene 0700 {205 $25.0

Di-n-butyiphthalate 0010  |Hone None

Fluoranthene 0800  |205 25,0

Pyrene 0600  |205 2250

Butylbenzyiphthalate 0.010 None None
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3,3-Dichlorobenziding

0.010

TABLE 1 - Continue

None

None

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

Minimum | Maximum | Maximum

Target compounds RRF %RSD d % Dirr
Bis(2-ethymhexylphthalate 0.010 None None
Benzo(a)anthracene 0.800 20.5 +250
Chrysens 0.700 208 $250
Di-n-Octyiphthalate 0.010 None None
Benzo(b)flucranthens 0.710 205 +25.0
Benzo(k)fiuoranthene 0.700 205 2250
Benzo(a)pyrene 0.700 205 +25.0
indeno(1,2,3-cd)pyrene 0.500 20.5 2250
Dibenzo{a h)anthracene 0.400 205 +25.0
Benzo(g.h.Dperylene 0.500 205 $25.0
Anlline 0.010 None None
Azobenzene 0.010 None None
Benzyl Alcohol 0.010 None None
isophorone FO.O‘IO None None
N-Nitrosodimethylamine ‘gow None None
Surrogates

Nitrobenzene-d5 0.200 205 4250
2-Fluorobiphenyl 0.700 20.8 4250
Terphenyi-d14 0.500 20.5 #2580
Phenol-d5 0.800 205 +25.0
2-Fluorophenol 0.800 205 4250
2,4,6-Tribomophenol 0.010 None None
2-Chiorophenol-d4 (Optianal) 0.800 205 250
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1,2-Dichiorobenzens (Cpbons!)

0.050

205

2250
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1. Oygarview - Support of oparstions at Los Alemos Netonal Laborsiory, dating beck 10 the i
Manhattan Project in 1943, has involved the uoe of pesticides and polychionnsied di-phenyts
(Arociors). There is reason 1o beseve that some sites/Sel] units rwoived in DOE s Environmeral
Restoration Program rmay contan detectadls conosntrations of pesticades and/or Arocions

»
¢ me-

The ansiytical dsts Qenersied by the SUbCONTECIOr under ths subooriract will be used to
detarmine X thare are mensurabls CONCETEtons of the tarpeted ArGANGCHIONNS
pesticides/Arocions that wil require remMedsiion or Iong rm moNEYg

Sample matrices that the subconbacior may receive (but not rmead 13} CORAS be witer. wasts
watac, ok, sludges, traps, filters, st olls

The mathods ciiad i this section are methods of the Unied States Environments! Protecton
Agency (U.§ EPA). Target compounds s thoss regared 1 mast New Mexico Environment
Division or U.§. EPA regulsiory recuirements

QUANTITATION LIMITS (EQLs) FOR

PESTICIOES AND AROCLORS

Analyte T Est Cusnttation

o vt (A
Aldrin _ oos
a-8RC 008
§-BHC cos
§-8HC 008
Y-8HC (Lindene) 008
g-Chiorgsne cos
Chiordene 008
4.4-00D 010
4 4-DOE 010
44007 010
Dieidrin , 010
Endosulfan | ', 008
Enctosuttan it 010

Endosultan suitate , o1
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0.1¢

Endrin
Engrir Xatone 0.10
Enorn Aldehyde 0.0r
Heplachior 0.05
Moptechion apoxics 0.05
Mothcarychion 050
Toxephens 5.00
Arocics- 1018 1.00
Arockt- 1271 200
Arocior-1232 1.00
Arockor-124¢ 1.00
Arocior-1248 1.00
Arocior- 1254 1.00
Arocky- 1280 1.00
e
Minbrix ij
Ground Netoar 1
Low-conoentration a0l by sonicetion * 33
Pgh-oomoenYSion S0 And Sludges by sonication® 1000
fom-wmtr riascible wase 10,000

SN

* This tacior s based on no GPC cisen-up. The factor witt vary for soll samples thst undergo GPC,
taned on he OPC aguipment used (volume of mxtract put through GPC). The laboratorias should
Sduct T fnel volurme of e GPC axract & keap maks this factor no > 88, if possible.

The U.S EPA mathods that are oplions for use are mathods SW-3081, dusl column option,
{112 or more recent) or the CLP mathad for pesticides/Arociors (OLM01.8 or more recent).
These meihods are based on solvent sxtraction, concentration, and GC/EC detection and

Qupniitahon

Note: Quallly control requiremants are specified in Section V, regardiess of the method
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Methods 3510, 3520, 3540, 3550 of 3580 can be uoed for semples subrrilied o ArEENOChIoNNe
pasticide/Arocion snaiysss. An Overview of $yees Sxraction methods ang guidancs for method

saleciion can be found in method 3500. Gel permeation Shrometograpisy {(mathod 3840 or CLP)
andior ather cleanup procedures must be perarmsd when e nehure of the semEie aquires &

(SW-3800 provides QuIdancs on CEaNP USEgERICONGUNes).

) Regorting/Dalivacabies - There wil be & combinstion of herdoopy and slectronic
delvorsties. Section 1.8, Deta delivery requirernents. of the Btatement of Work
descrides he elactronic deliverabises for Dot initiel and et WM. which I8 suppied by
the Sampis Coordinator.

The hardcopy deliversbiss are as follow and must be In the Killowing onder. chronolagicelly
srranged, by instrument, end for both ooumng:

Samcie Osta

. Copiss of pesticiie chromaograrns mbsind wilh the sarmple manber, volurne igecied,
data and Sme of analysis, GC cokamr: identiicaion (by SWSONEry phase and intermal
dinmeter), OC insrument idantiication, compaund names of snalytes identifed {Can be
on g printout of retention imes ¥ reteniion Bmes are on e paain.) This must be
provided for doth aolumns.

’ GC integration reports Or GItS SyTIDm SNk

. For pesticides/Arociors that are confirnad by GCME, copiss of chvomelogrems, raw
mmummwammm
are roquired. For mulh-component snsiytes e rass specrs of 3 mejor peaks o/

. Extraciion bancheheets inclucing GPC standerd date (enchehest) § GPC was
pariormed,

Stanxiacos dato

. Chromstograms and Gala Systam pririouls ©r afl standards. A priniout of retantion Smes
and corresponding peak arees {or pesk heighte) must be nCiudied, o8 well 28 labeling
described under sampis dais (senpie rurter shauld Wenlily what king of shanderd R is).

. Pesticide GPC Catidvration Dats - UV delecior $8088 $hawng paaks Ihat corespond 1o

the compounds in the pewticide callbration mi. In addiion, start. collect. end dump Smes
must be cleerly iubeied on v calbration previouss.

. For an interim period whis LAML. is comploting s DD, the following CLP forrs are
requied. Forms OE, 6F, 7E, and 7F. Bee Section .8 of w Genersl Reguirements, lest
parsgraph.

Bae OC dats

. Blank data, in chronological order, by type of diank

53

R VDY S

[t

-y



http:ForpnlctdlllAloci.ll
http:c:oor..ra

- Chromatograms and data system printouts for each GC column/ingtrument used.

If duplicate matrix spikes are requested, the chromatograms and data system printouts
are raquired.

Chromatograms and data system priritouts for LCSs run in association with LANL
sampies are required.

QC data must be labeled as the standands data is.

Results must be reported on a dry weight basis.

Nots: All hardcopy data must be iegible and clearly labeled.

v.

i

Quality Cantrol (QC) requiremants - it is important that the laboratory personne! follow
Good Laboratory Practices throughout all operations involved in the analyses of samples.
Refer to SW-845 chapter one for general quality control requirements. In addition, quality
control requirements for sample extractions and clean-ups for the technique(s) used are
found in the relevant SW 845 methods.

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

The QC requirements identified under "Acceptance criteric” must be followad. Fallure to
most the criteria on both columns requires reanalysis of associated
samples/blanks under acceptable criteria.

Accaptance criteria

1.

\nitial calibrat

A minimum of three concentration levels containing the target compounds and surrogates
is required. One level at a concentration equal to the estimated guantitation imit (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 detactor.

, The % RSD over the initial calibration range for the calibration factors must be <
20% for al target and survogate compounds.

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

Surrogates

The two surrogates to be used are tetrachioro-m-xylene and decachlorobiphenyl.
Recovery should be reported as a percentage and must be within 50-160%. Recovery
outside of these limits will require re-extraction and reanalysis. if these limits are
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axceaded again the data will be accepted, however frequent fallures to meet these limits

for surrogate recovery will require investigation by the laboratory.
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Ratention tima wind

Retention time windows sre defined as pius or minus thres times the standard deviation
from the mean absolute retention times from the concentration levels of the initial
calibration. For the muiti-component target compounds, choose three to five major peaks
and calculate the maan and standard deviation of thoss peaks. Retention time windows
for target ant surrogate compounds are to be determined for both the primary and
secondary columns.

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

A daily calibration standard will be analyzed prior to sampie analysis and throughout the
analytical run at 3 frequency of one per 20 samples. The calibration factor for each target
compound must not exceed + 15% difference when compared to the initial calbration.
Slanks

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

Breakdown criteria

The breakdown of elther 4,4-DDT or endrin cannct excesd 20%:
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SECTION lit - SPECIFIC REQUIRIMENTS FOR HIGH EXPLOSIVES ANALYSES

L. Qyerview - Becausa of the history of weapons design at Los Alamos National Laboratory, dating
back to the Manhattan Project in 1843, there is reason t bslieve that some sites/lield units
involved in DOE’s Environimental Restoration Pro;ram may contain detectable concentrations of
high explosives that may have been tested for use as triggering devices during research ant

deveiopment acuvmes. for nuciear weaporis.

The analytical data generated Ly the subcomraciot under this RFP subcontract will be used to
determine if there are measurable concentrations of the targeted expliosives compounds that will

require remediation.

Sampie matrices that the subcontractor may receive {but not limited to) could be water, waste

water, soil, shudges, fitters, and oils.

The mathods that are being cited in this section are those used by eitiier the Environmental
Protection Agency (EPA) or the Unitad States Army Environmental Center (AEC) - formerly, the
United States Army Toxic and Hazardous Materials Agency (USATHAMA), as are the targeted
enalytes for these analyses. The methods generally consist of sither extraction (liquid or solid
phase) of the analytes from the sample matrix or filtering of the sample (water) followed by
reversed phase HPLC and UV detection. Nitroceliulose is determined by measurement of
nitrate/nitrite, produced by hydrolysis with sodium hydrosxide, and measured using ion
mmmatography Quantitation of the analytes involves the relationship of the response of the
analyte in a sample to a response fector generated using standards.

IL. Target compound: /methods citations

The following group of target analytas for high explosives will be referred to as the J8330" gnalytes
hecause theyare the analytes that are covared undsr method 8330 i EPA’'s SW-846.

Octahydro-1,3,5, Tdetranitro-1,3,5,7-tetraz ocine
Hexahydro-1,3,5-trinitro-1,3,5-triazine
1,3,5-Trinitrobenzene
1,3-Oinitrobenzenea

Methyl-2,4 8-trinitrophenyinitramine
Nitrober.zene

2.4 6-Trinitrotoluene
4-Amino-2,6-dinitrotoluene

2-Amino -4,6-dinitrotoluene

2. 4-Dinitrotoluene

2.6-Dinftrotoluene

2-Nitrotoluene

3-Nitroteluene

4-Nirotoluene

ZE330 ANALYTES®

(HMX)
(RDX)
{1,3,5-TNB)
(1.3-DNB)
(Tetyl)
(NB)
(2.4,6-TNT)
{4-Am-DNT)
(2-AM-DNT)
(2.4-DNT)
(2.6-DNT)
(2-NT)
(3-NT)
(4-NT)

Holding times for the sampies for "8330" analytes are (1) for water samples, extraction must occur
within 7 days of sample collection, (2) for soil samples, extraction must occur within 14 days of
sampie collection, and (3) analysis must sccur within 40 days of extraction for both soil and water




samples (number 3 does not, in any way, release the subcontractor from the data turnaround time

obligation.)

Methods options for these "8330 analytes” follow. These altemnate inethods - broken out by soll

and water, provide ihe "estimated quantitation limits™ {EQLs) that the subcontractor is required to
meet, whether using method SW-8330 and SW-8331 or the USATHAMA methods.

analvies in Soil Estimated Quantitation Limis(EQLS

{mg/kg)

HMX 22
RDX 1.0
135TNB 0.25
13DNB 0.25
TETRYL 0.65
NB 0.26
248TNT 0.25
2ADNT _
AADNT —
26DNT 0.26
24DNT 0.25
2NT 0.25
4NT 0.25
3NT 0.25
Method Qptions that can be ysed.
SW-8330 (11/82) or
USATHAMA AUGUST 1889 REVERSED-PHASE METHOD FOR THE DETERMINATION OF
EXPLOSIVE RESIDUES IN SOIL

Low High
RDX*# 0.84 14.0
135TNB * # 0.26 7.3
13DNB*# ~ 0.11 40
NB*# - 6.4
246TNT * £ 0.11 6.9
24DNT * # 0.02 57
26DNT *# 0.31 9.4
2ADNT * 0.035 .
4ADNT * 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 sbove, the EQLs have not been determined. Assume ar EQL of 1.0
micrograms/. for the low wiiters and an EQL of 10 niicregrams/L for the high wate's where values
are missing. As more information is available, it will te piovided.

SW-8330 (11/92) or

* USATHAMA 1990 IMPROVED SALTING-OUT SCLVENT EXTRACTION METHQOD FOR
DETERMINATION OF LOW LEVELS OF NITROAROM/ TICS AND NITRAMINES IN
GROUND WATEFR

# USATHAMA 8/30/38 METHOD NUMBER UW14, DETERMINATION OF EXPLOSIVES (N
WATER BY HIGH PRESSURE LIQUID CHROMATOGRAPHY

Anaivtes in water samples  Assume EQLs of 25 microgramsi/l.

Nitrogiycerine (NG}
Pentaerythrito! tetranitrate (PETN)

Method

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

Nitroglycerine (NG)
Pentasrythritol tetranitrate (PETN)

Methag

USATHAMA AUGUST 1988 REVERSED-PHASE METHOD FOR THE DETERMINATION OF NG
AND PETN IN SOIL

Anahyte in water Assume EQL of 5.0 miczograms/L
Nitroguanidine
Mathod

USATHAMA AUGUST 1989 REVERSED-PHASE hIETHOD FOR THE DETERMINATION OF
NITROGUANIDINE IN WATER

Analyte in soil Assume EQL of (.51 mglkg
Nitroguanidine
Method
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USATHAMA AUGUST 1888 REVERSED-PHASE METHOD FOR THE DETERMINATION OF
NITROGUANIDINE IN SOIL

Analyte in water Assume EQL of 6,11 micrograms/L.
Tetrazens
SW-83310or

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

SW-8331or

USATHAMA REVERSE-PHASE HPLC METHOD FOR THE DETERMINATION OF TETRAZENE
N SOIL. {Holding time is stated as "samples shouid be processed as soon as possible after

receipt, preferably within a day.”)

Anaivte in water

Nitroceliuose Assume EQL of 70.0 micrograms/i.

Method

USATHAMA METHOD FOR THE DETERMINATION OF NITROCELLUOSE IN WATER

The noted assumptions, above, are based on the USATHAMA lower limit of the linear

Holding times for the non-"8330" analytes are the same as for the “8330" aialytes. Note that
USATHAMA recommends that samples for tetrazene analyses be "processed as $00n as possible
after receipt, preferably within a day.” The subcontractor shoukd take this into consideration when
analyzing samples for tetrazene.

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

" Reporting/Deliverables - There will be a combination of hardcopy and electronic

defiverables Section H.B, Data delivery requirements, of the Statement of Work,
describes the electronic deliverables for both initial and later term.,

59

p

Py

-

w

TS Sy NS T SR P S P oy

-




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

Samples data

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

sample nurmber

volume injected

date and time of analysis

HPLC column identification

HPLC instrument identification

names of compounds identified, with retention times, areas, peak heights,
andmmmmmmmbeonammymwmm
times are or the peaks.

. Extraction work/bsnch sheets.
Standards data

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

L] t @ 1 t 1

QC data ,
. Chromatograms of blanks labeled as described under samples data.

. * Provide chromatograms of laboratory control sampiles and matrix spikes (if
requested) iabelad as described under sampies data.

Resukmustberapo&dmadqwe‘igﬁbaﬁs
Notc' Alldmwustbomm;)mpmym

C) recuirement »numwmmatmmmwmm

"mmmﬁmmmmmdm

for high expiosives and that thay maintsin an intemal QC program that is reievant to the

- analyses under consideration -in this cass, high explosives, in addition, R is required to

WMMWMQCMNWMmm1dW

, Mammmdmkb:smdummnwmmm. A sample will be

submitted to be used as the matrix media if matrix spikes are requestad end spiking

“directions wil be provided by the Sampie Coordinator.

.TheQCwqmmmmenﬁﬁuduadef "Acceptance criteria® must be followed. Fallure to
:mmmbmmmmmvshdmnm&nhuMu

acceptabls criteria.
Acceptance criterie
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N itial cajibration - extenal

A minimum of 3 concentrations of the target analytes and surrogate(s), with one of the
standards at 8 concentration equal to the estimated quantitation fimit is required. Other
concentrations should define the expected range of concentrations in the samples. %
RSD must be <20 % over the working calibration range. Either a calibration.curve ora.
single response factor may be used.

2 Retention 1 ind

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

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

b. Calcutate the mean and standard deviation (g) of the retention times of each
analyte and surrogate.

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

Mean retention times of all analytes and surrogates from three injections of the daily
standard must fall within the retantion time window estabtished by the initial calibration or
a new initial calibration arkl establishment of a new retention time window must be done
before running the sampies.

If the daily standard retention times are acceptable, the mean of the retention times is
used as the midpoint of the retention time window for that day. The width of the window is
the £3 g found in the initial calibration.

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

A daily calibration standard is prepared at 2 concentration midway between the
concentrations of the initial standards. This standard is run before the samples to check
the condition of the HPLC. itis also run after each group of ten samples, and at the end
of the run to ensure system stability throughout the analysis of the samples. Response
factors for each analyte must be obtainad from the peak height or area and compared
with the mean response factors obtained in the initial calibration. The respange factor for
the daily calibrations must agree within £15% of the response factor of the initial
calibration (£10% for nitroguanidine and tetrazene). Cormrective action to the analytical
system or a new initial calibration must be performed if these criteria are not met.

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

sstablished for the analytes is added to the matrix to be analyzed. For water samples, it
is added to organic free reagent water; and for soil samples, it is added to standard saif.
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The controi samples are carried through the laboratory procedure and anaty2ed as
samples.

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

8. Blark sampie

A tlank is prepared by adding a known amount of the surrogate to either reagent water or
clean sand. The blank sampie is run with each batch of sampie and the recovery of the
surrogate is found. i target analytes are found at greater than EQL, contamination must

be corrected before further analyses are perfarmed.

6. Sumogate

Acceptable surrogates are compounds simifar to the target analytes but not present in the
samples. Two surrogates in use are 3,4-dinitrotoluene (required) and 2-methyi-4-
nitroaniline (MNA) (optional). The surropate(s) is added to samples, blanks, and LCSs
and the compiete laboratory procedure is carried out. Sumrogate recovery is reported for
all sarmpies, blanks, and LCSs. Windows will be developed for acceptable recovery as
data is collected.
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SECTION lii - SPECIFIC REQUIREMENTS FOR RADIOISOTOPE ANALYSES

|. Overview - Because of the history of weapons design at Los Alamos National Labaratory, dating
back to the Manhattan Project in 1843, some sites / field units invoived in DOE's Environmental
Restoration Program will contain detectable concentrations of radioactive materiat that have b?n
used during research and developmant activities for nuciear weapons.

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

Sampie matrices that the subcontractor may raceive, include {but are not limited to) water, waste
water, soil, sludge, filters, and oils.

il. Target anaiytes - Tabie li.B.1 contains the analyte target list for radiochemical analyses.

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

. Reporting/deliverables

Hardcopy

» Sample preparation worksheets

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

. Calilbration information.

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

. Quality Control (QC) requirements

1. Good Laboratory Practices e

It is important that the laboratory personnel follow Good Laboratory Practices throughout
all operations invoived in the analyses of sampies for radioisotopes and that they maintain
an internat QC program that is relevant to the anslyses under consideration.

Laboratories should observe the guidance of the Good Automated Laboratory Practices
(GALP), EPA December 28, 1990 draft, document in their handling electronic files

representing sample raw data, sample processed data, and instrumant calibration and
configuration information.
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Cortrol Charts

F- : &l analytes of interest, the anatytical laboratory shali maintain intemnal control charts
fo: tab control standard sarnpies of both water and soit rmatrices  The analylical iaboratory
shall initiate these control charts prior to beginning LANL. work and update them as cata
becomes available. The lah will be axpected to use provessional judgement in yse of
resulling statistical controt information.

instrument Perdformarnice Verfication and Calibration

tnstrument performance venfication and calibration shall be performed at the frequencies
indicated in table 11.E.3.1. The respectve control chaits shall be updated as data
hecomes availabie or daily, whichever is greater.

The data resulting from performance verification measurements shall be charted using the
guidance of ANS! N42.2, Msasurement Quality Assurence for Radioassay Laboratories,
{section A.5.2.2) and Manual on Presentation of Data and Control Chart Analysis (ASTM
STP 150, Part 3, section 33 (individuais), ASTM 1876). Th acceptance criteria for
statistical control in table 1il.E.2 shall be observed. In the circumstance that one or more
of thase acceptance criteria are not met then corrective action up to and including re-
cativration shall be done and documented. The corrective action process to be followed
by the lab should bs documeanted in an SOP.

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

Acceptance Criteria

Failure to meet the tracer or cammier recoverty criteria for a LANL sample requires re-
analysis of that sample at least once. A subsequent failure shail be indicated in the case
narrative. Failure to meet tracer and carmier recovery critera for the reagent blank or lab
control standard requires re-analysis of all associated LANL samples under acceptable
criteria. Failure to meet the lab control standard or method blani: criteria requires re-
analysis of all associated LANL samples under acceptable criteria. If re-analysis for any
of the above reasons is prevented by exhaustion of the supplied sample this shall be
indicated in the case narrative.

a. Tracer recoveries
Tracer recovernes for alpha emitters shall be greater than or equal to 30% but
less than or equal to 110%. Tracer recoveries for other than aloha emitters shall
be greater than or equal to 40% but iess than or equat to 110%.

b. Carrier recovernes

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

Method blanks shall be prepared along with sampies in tha SDG/RN. These shall
include all preparation steps and all reagents for each analysis and for the matrix
(i.e. soil, water) which matches that of the associated SDG/RN. Method blank
results shall not exceod the EQL in table 111.B.1 LANL shall consider the aliquot
size of the associated samples in svaiuating the acceptability of the reported
method blank result

Lab Control Standard (LCS)

Standards traceable to NIST in 3 matrix comparabie to the associated samples
shall be run at a frequency of one per SDG/RN. Analyte recoveries mustbe
25% of the caertified values. The LCS need not contain all anaiytes reportable for
that analysis.

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

Matrix spikes (MS)

Those analysis where matrix spikes are required include: strontium-80 when a
strontiurn-85 tracer is not used, titium by liquid scintillation, total uranium by KPA,
mass spectroscopy techniques, radium-226 by other than tracer techniques,
radium-228, thorium-234, and lead-210. The matrix spike activity shall be added
prior to the beginning of sampile digestion or other wet chemistry.

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

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

Duplicates

At least one sample in each SDG/RN shall be processed in duplicate and
reported. There are no required acceptance criteria for these duplicate results.
Where there is insufficient sample to aliow a duplicate analysis to be done the
situation shalt be noted in the case narmative.

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

matrix spike analysis and their is insufficient massivolume available, the duplicate
analysis shall take precedence.
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Technique spacific requirernects

1.

General

a.

The totel propagated uncentainty (TPU) associated with reported resulls
shall be one sigma, 68% confidence interval. TPU shall include
reasonabie and appropriate systematic unceftainties associated with
analysis in addition to the uncertainty from counting statistics. Labs are
refeirad to Data Reduction and Error Analysis for the Physical Sciences
(P.R. Bevington; McGraw-Hill. 1868, 56-64) for the propagation of counting
and systematic unceriainties.

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

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

Each Iab shall use NIST traceable standards for calibration, tracer, and
LCS purposes. Dilutions of NIST traceabie standards shall be
documented in a controlied notebook or binder. When a NIST tracsable
standard is unavailable for a given analysis, the use of standards that are
not NIST traceabie shall be included in the raport narrative with historical
background information and/or the basis for the known vaiue.

The certificate specified expiration date of stardgrds or reference materials
should be observed. However, where the vendor has provided
supplementary documentation of a ionger useful life of the standard or
reference matarial this may be used. This supplemental documentation
shall be retainad with the certificate.

The foliowing general equation for MDA (minimum detectabie activity) shall
be used unless. otherwise noted herein or approved by LANL:

MDA = [4.65 (BKG)*® + 274|222 *EFF *V* T, Y]

Where BKG is the total background counts, Ts the sample count duration,
EFF is the fraciional deteclor efficiency, V is the volume or unit weight, and
Y is the fractional chemical recovery obtained for the tracer or carrier.
Other terms as may be required, e.g. gamma abundance, can be used in
the denominator.

Those labs wishing fo use the decision level principal of ANSI N42.2,
Measurement Quality Assurance for Radioassay Laboratories, are
welcome to do s0. However, we would expect the inclusion of information
in the data package regarding the “nominal values of a number of
parameters {background count rate, count time, estimated interferances,
chemical recoveries, decay times, atc.)” used to amive at the stated
decision level. The source of the nominal vaiues shall be addressed in an
applicable SOP
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The determined MDA or ANSI N42.2 decision leve! shall be |ess than the
respective EQL indicated herein. Technical difficulties, e.g. insufficient
sample, that prevent meeting the respective EQL requirement shall be
documented in the case namative.

Counters shall not be reserved for a particular type (e.g. method blanks or
other QC sample} of sampie. Ccunters may be resarved for specific
nuclides,

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

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

Uniless hersin specified, the soil aliquots used in wet chemistry techniques
shall be subjected to a total cligestion or fusion prior 1o analysis. No other
homogenization or size exciusion steps are required.

Alpha spectroscopy

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

The area counts of an analyte or tracer region shauld be determined by
integration of counts in defined ROI uniess the number of counts in the
respective region exceed 25. In the situation where the area counts of a
region exceed 25 peak fitting algorithms may be used.

Labs using uranium-232 as a tracer in sequential isotopic uranium/thorium
determinations should take steps to minimtze the contribution of thorium-
228, from uranium-232 decay, in their reported isotopic thorium results.

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

In the case of analysis for isotopic uranium only the uranium-234 and
uranium-238 will be subject to the LCS and MS recovery criteria,

However, the amount of uranium-235 in the LCS and MS spike as well as
the uranium-235 resuits for the LCS and MS shall stilf be reported. If the
uranium spike solution consists of enriched uranium with elavated levels of
uranium-235 then the LCS and MS recovery criteria will also apply to
uranium-235.
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Liquid scintiliation for tritium

a. The analyticai batch LCS sample shall be positioned ahead of all the
sample vials in thie count sequence The final two viais ¢f the count
sequence shall be an instrument check standard and instrument
background check vial. These tailing instrument contro! check vials may
be separately/previously prepared viais. The tailing instrument
background via! resuft needs not be used in any result calculations.
information on the known activity and reference time of the tailing
instrument check standard vial should be included in the package.

b. If th= quench value of any reported sampie lies outside the instrument
guench curve range, this shall be noted in the case narrative.

c. The duration of the darkfemperatura adaption procedure shall be
addressed in the lab's SCP or analytical documentation.

d. The same amount of sample and cocktail shali be used for all samples
within a batch. The amounts of each should be indicated on a vial
preparation log sheet. This sheet should aiso indicate the brand name of
the cocktall or the composition if not a name brand.

e, The LSC counting protoced shouid be set up to report the count rate
outside the tritium counting region or demonstrate through spectra the lack
of significant counts buyond the tritium region. This information shall be
provided to LANL.

t For tritium in soil analyses, resutlt shall be reported in pCi per volume of
extracted water. Volume units of mL or L are both satisfactory, i.e. pCVmL
or pCiL. The percent moisture of the sampie shall also be determined for
any soil matrix for which tritiur is also requested.

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

h. Labs should attempt to use & soil sampls size sufficient to, considering the
sample soil moisture, allow extraction of the necessary volume of native
soil moisture for counting. If the available sample size/soil moisture
requires the addition of dead water this added aliquot shall be accounted
for in the calculation of the native soil moisture tritium activity.

i. Sample aliquots of aqueous sampies shall be distilied prior to analysis.

Gamma spectroscopy

a The isotopes to be quantified and their respective energies, abundances,
ang halfifes will be supplied by LANL. These isotopes and the abcwve
quantitation information may be updated on a periodic basis.
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For those softwsre packages allowing an identification only library, LANL
will supply a list of isotopes and energies that shculd be used in the
analysis of LANL samples. These isotopes and energy information may be
updated by LANL on a periodic basis.

All isotopes requested by LANL need not be included in the LCS
deiermination.

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

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

iab may use differing channel-energy files as long as the determinations

are documented.

Where there is sufficient sample, the sample duplicate will be a separately
prepared container of sample, not a recount of the same sample container,

I there is not sufficient sample, this will be indicated in the report
narrative. Where multipie detectors are used in the anaiysis of LANL
sampies the sample duplicate will be counted on a detector different from
that used for the count of the associated sample.

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

The report narrative should indicate which analysis software package and
version was used 10 analyze the reported spectra.

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

spectra.

For those software packages that aliow the user to choose the manner in
which the gamma MDA is calculated, the choice should be that of Cumie
(Lioyd A. Currie, Analytical Chemistry, 40(3), March 1968, 586-93).

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

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

The efficiency calibration source shall have emissions at the following
approximate energies prcduced by the indicated isotope: 58.5 keV
(americium-241), 88 keV (cadmium-108), 122 keV (cobalt-57), 166 keV
{cerium-138), 279 keV (rercury-203), 392 keV (tin-113), 662 keV (cesium-
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137/barium-137m), 898 keV {ytirium-88}, 1173 keY {cobalt-60), 1332 keV
{cobait-60), and 1836 keV (ytirium-88). These calibration sources shall not
be usad for efficiency, energy, or paak shape calibrations beyond one
year since cartification of the source. in addition, no isotope in this source
wili be used beyond five half-lifes since the certification date. Sources
beyond this one year period may be used as a LCS source.

k. It shall be acceptable to chart the perforrnance parameters of only
americium-241, cesium-137, and cobalt-60 in meeting the requirements of
section liLE.2. The paramesters that should be monitored include recovery,
peak snergy, and peak resolution.

L in making detector background determinations, the lab may use its own
judgement in using either an emply cave, 8 cave with an empty counting
geometry, or a cave with an appropriate de-ionized/distitled water filled
counting geometry.

m.  lf the iab's detector is incapable of detecting the emissions of requested
isotopes with energies beiow that of americium-241 these need not be
reported. For those lab's that are capable of detecting emissions of these
isotopes the lack of complete calibration of detection efficiency at these
energies is acknowledged.

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

o. Vendor supplied training in the speific software being used for gamma
epectral analysis by the respective analysi(s) is strongly encouraged.

P The soil sampie aliquot that is counted shall have been previously dried.

Gross alpha/bsta

a.  Aplanchet residue coverage density limitation of 5 mg/cm? for alpha/beta
determinations and 10 mg/cm? for beta only determinations should be
ohsarved when using a 2-inch planchet However a planchet residue
coverage density of up to 10 mg/cm’ for alpha/beta determinations may be
used if an additional LCS sample with a planchet residue coverage density
of 7.5 to 10 mg/cm’ is run with each SDG/RN.

b. Prepared pianchets should not be flamed if thay are maintained in a
desiccated environment prior to counting. if laming is necessary then this
should be included in the case narrative.

C. The acidity of aqueous samples should be checked before analysis and pH
< 2 confirmed. Sampiles whose pH does not meet this criteria should be
acidified and analysis held for 16 hours. LANL SMO should be notified
which samples required acidification by the lab in this manner and the
repert narrative should also indicate this fact.
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6.

10.

1t is permissibie for the laboratory to use other than the certified value in
assessing the recovery of their LCS and MS recoveries due to the gross
nature of this analysis. The approach taken by the lab to denve the
*apparent” known value of the LCS and MS spike shall be documented in
an SOP and referenced in the data package along with certified known
value.

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

a.

c.

Individual measurements shall have a minimum life-time of 200 ysec. and
an R? of greater than 0.87. If sample dilution does not allow this criterion to
be met the lab should note the problem in the case narmrative. This criterion
is not applicable if the concentration is below the EQL indicated in table
HL.B.1.

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

Total digestion or fusion is not required for KPA analysis of soil samples.

Elements yranium by ICP-MS

a.

The {ab's procedure shouid be based on EPA method 6020 with uranium
specific quantitation guidance from EPA EMSL-CIN method 200.8,
“Determination of Trace Eiements in Waters and Wastes by ICP-MS®. Any
deviations from EPA method 6020 in the lab's procedure shall be
submitted for approval as provided for in section .8,

Strontium-80

Where the strontium-90 activity of a sample is expected to exceed 5 pCiig
the sampile should be re-counted a few days hence 80 as o observe an
expected increase due to additional yitrium-80 ingrowth. 1t is only
necessary to document this count and the results in the supplied data
package. A complete calculation of an additional final result is not
necessary.

Gross gamna

a8

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

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

Minimumn detectable activities/concentrations for ICP-M3ACP-MS-FIA
techniques shall be determined based on standard practices.
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Tabie [1.B.1 Target anatyte EQL' by matrix; pCi/g or pCi/L unless indicated

Analyte Soil Water '!":st:hnique2

Gross alpha/beta 10.0 3.0 gas-proportional

Gross alpha/beta 10.0 NA liquid scintillation

Strontium-90° 20 50 gas-proportional

Americium-241 0.1 0.1 alpha spectroscopy

Plutonium-238, -239 0.1 0.1 alpha spectroscopy

Thorium-228, -230, -232 0.1 0.t | alpha spectroscopy

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

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

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

Tritium 300 pCi/L 300 liquid scintillation

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

(Table 1I1.F.4) Cs-137:1 Cs-137: 20

Gross gamma 2.0 100 Nal(T1) or HPGE
deiection

Total uranium 0.5 ng/g 1pgl | KPA' (commonly-

: requested non-routine
analysis)

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

Radium-226 1.0 1.0 assorted

Radium-228 0.5 0.5 assorted

Thorium-234 1.0 20 assorted
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Teble II1.B.! Target analyte EGL! by marrix; pCi/g or pCV/L unless tndicated

Analyte Soil Water Technique®
Lead-210 2.0 5.0 assorted

13 Estimated Quantitation Limit (EQL)

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

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

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

(ASTM D 5174-91).0or kinetic laser phosphorescence
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Table II.E.2. Statistical Control Acceptance Criteria

Rule No.

Rule

it

1 point above 3 sigma

2 of 3 points above 2 sigma

4 of S points above 1 sigma

8 consecutive points above center line

1 point below -3 sigma

2 of 3 points below -2 sigma

4 of 5 points below -1 sigma

8 consecutive points below center line

Vil ~1jarnlnl &l Wl

15 points inside +1 sigma

Tt
o

8 points outside +1 sigma

from ASTM C1210-91, table 1
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Taple HLES. 1 lnstrument Ve ficat o and Cahibration Frequency
Instrurnent and/or Technicue ,s(,:amm Frequency ;ation Frecuency
Calibration Tyye i
. — -
Zelroscopy
energy-channel waekly montkly
detector background veekiy monthly
detector efficiericy weckly semi-annual
PECToscopy
channei-energy weekly annual
detector background weekly monthly
detector efficiency weekly annual
peak shape characteristics woekly annual
ortional Counting
mass-aft-nuation annual
detector efficiency aily before use annual
detector background y before counting weekily N
cross-talk quarterly annual
piatcau volage quarterly annual
per EPA 6620
instrument calibration aily before us~ weekly
instrument background aily befere use
intillation
uench curve/detector efficiency aily before use semi-annual
counter background each count batch
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Table IIL.E.3.] Instrument Verification and Calibration Frequency
Instrument and/or Technigue ication Frequency ration Frequency
Calibration Type
|na Spectroscopy
detector efficiency jaily before use semi-annual
datector background aily before use weekly
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Tatle IILF 4 Gatama g‘,;)eca'uscopy Analyte Reguirements ]
Nuchide Nuclide name Nuclide Nuciide Name
symbol symbo)
Ac-218 actnium-128 Pa-231 protactinium-231
Am-24) americium-241 Pa-233 protectimum-213 |
Ann Rad annihilation radiation Pa-234m protactintum-234m
Ba-i40 barium-140 Pb-210 iead-210
B-211 bismuth-211 Pb-2i1 | lead-211
212 2 bismuth-212 P>-21- lead-212
Bigld bismuth-214 Pb-21¢ fead-214
Cd-109 cadmium-109 Ra-223 radium-223
Ce-139 cerium-139 " Ra-224 radium-224
Ce-144 cerium-144 Ra-226 radium-226
Co-57 cobalt-57 Ru-106 ruthenium-106
Co-60 cobalit-60 Rn-219 radon-219
Cs-134 cesium-134 Se-75 seientum-75
Cs-137 cesium-137 Sn-113 tin-113
Eu-132 europium-152 Sr-85 strontium-85
Hg-203 mercury-203 Th-227 thorium-227
I-129 iodine-129 - Th-234 thorium-234
: K-40 ;L potassium-40 TI-208 thallium-208
L La-140 Tanthanum-140 U-235 uranium-235
- Mn 34 manganese-54 Y-88 yitrium-88
Na-22 sodium-22 Zn-65 zinc-65
Np-237 neprunium-237
P
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