2073032

VALIDATION SERVICES REQUEST : : VSR No.: VSR05-012

Rev.: 0

Validator: EQM

Date Initiated: - 7/10/2006

Project Coordinator{s}: TRENT, SJ
Client(s): ROHAY, VJ

Project(s): CPP 200 Area

SAF Number(s): F03-018

QAPP Number:

SAP Number:

Level of Validation (A, B, C, D, E): C
DamlPacl.(age(s): 222520030364, 222520030383, H2459

Validation Task Title: 216-Z-9 Trench Characterization Borehole - Soil

Validation Procedure/Revision
Number to be utilized in validation:

Chem:
Rad:

Comments:

Requested Validation Start Date; 7/10/2006

Requested Validation Completion Date: 7/31/2006

A-6003-620 (03/03)




0,]‘0(:1 Hanford Management System

MENT RESOLUTION SHEET . :
Jocument Nuinber: spG 2tss 222320030347 and Revision Number y/a : Date: aug 3, 20057 v
document Tile: -2 52003039 Wﬁ;_g/p‘
Pata validation for Strontium-90 Analysis 222320030365 ¢ 2225200300383
leviewar: ' Project/Organization:
Bill Thackaberry FH/GRP/OA
eviewsrs, K other than originak
Responsible Manager:
Dana Fagwick
COMMENT(S)
inktials _
(i othet Bection/
tran feded Step Comments/Discrapancles Basis .Recommendation Resolution
tovhver) ’
pg 1-8 PacRkage lacks the data Provided in all p_zickages Provide the table Acc a/ Tlo L'h“e
suwmary that has been reviewed in the last 4 15 4 .,,,...,J The
provided in the past years doifa hfF'J bz
showing analyte, < °" ' N"“{“'*'-
detection limit, result /
"33  |and qualifiers. i3/0¢(
pgs { This section should not |it applies to level C complete the individual 4( € eff..
lg Sec 11 |be N/A 1ines (no and N/A W / /
answers) B/e3/al

[




Date: June 15, 2006

To: Fluor Hanford, Inc

From: Environmental Quality Management, Inc,

Project: 216-Z-9 Waste Site Vertical Borehole (Borehole C3426)
Subject: Data Validation for Strontium-90 Analysis
INTRODUCTION

This memo presents the results of data validation on Data Packages 222520030369 and
222820030383, prepared by the 222-S laboratory. A list of samples validated along with
the analyses reported and the method of analysis is provided in the following table.

B
B17N46
B17TMé6 i : | Strontium-90

Data validation was conducted in accordance with HNF-20434, Rev. 0, Data Validation
Procedure for Radiochemical Analyses, DOE/RL-2001-01, Rev. 0, Appendix B,
Plutonium/Organic-Rich Process Condensate/Process Waste Group Operable Unit
Representative Sites Sampling and Analysis Plan, and DOE/RL-2001-01, Rev. 0,
Appendix E, Sampling and Analysis Plan for Investigation of Dense, Nonaqueous-Phase
Liquid Carbon Tetrachloride at the 216-Z-9 Trench. Appendices 1 through 6 of this Data
Validation Report provide additional information as indicated below:

Appendix 1. Glossary of Data Reporting Qualifiers

Appendix 2. Summary of Data Qualification

Appendix 3. Annotated Laboratory Reports

Appendix 4. Laboratory Narrative and Chain-of-Custody Documentation
Appendix 5. Data Validation Supporting Documentation

Appendix 6. Additional Data Requested by Client

DATA QUALITY PARAMETERS

Holding Times

Holding times may be calculated from Chain-of-Custody forms to determine the
validity of the results. Maximum holding time for strontium-90 analyses is specified
as 6 months in DOE/RL-2001-01, App. B.

All holding times were met, -

Blanks



» Laboratory Blanks

Blank samples are analyzed to determine if positive results are due to laboratory
reagent, sample container, or detector contamination. If blank analysis results
indicate the presence of an analyte above the minimum detectable activity (MDA),
the following qualifiers are applied: All positive sample results less than five times
the highest blank concentration are qualified as estimates and flagged “J™"; sample
results below the MDA are qualified as undetected and flagged “U™; samples results
above the MDA and greater than five times the highest blank concentration are not
qualified.

All blank criteria were met. Strontium-90 was not detected in the blank. The

detection limit for the blank was less than the MDA and less than the required
detection limit. _

Field Blank

No field blanks were submitted for analysis.

Accuracy

Accuracy is evaluated from laboratory control sample (LCS) or blank spike sample
(BSS) batch samples and spiked samples in the analytical batch. Measured activities
are compared to the known added amounts. The acceptable LCS or BSS and matrix
spike (MS) recovery range is 65-135%. In addition, a nonradiochemical carrier is
used to determine the yield of the chemical separation procedure. The acceptable
range for carrier recovery is 20% to 105%. Results outside the above ranges result in
associated sample results being qualified as estimates. Results are rejected for
LCS/BSS recoveries less than 30% or carrier or MS recoveries less than 10%.

LCS and MS recoveries satisfied the above criteria. A carrier was used for every
sample, LCS, and blank (except for gamma spectroscopy) and acceptable results were
obtained. _

Precision

Laboratory Duplicates -

Analytical precision is expressed by the relative percent differences (RPD) between
results for one of the samples in the batch and a duplicate determination of that
sample. If both results are nondetects, no RPD calculation is required. If both the
activities measured for the sample and the duplicate are both greater than five times .
the required detection limit (RDL) and the RPD is less than 35%, no qualification is
required. If either activity is less than five times the RDL, the control limit is two
times the RDL. If the RPD is outside the applicable control limit, associated results
are qualified as estimated detects or estimated non-detects.



A duplicate was analyzed for each sample, and the requirements were met.

¢ Field Duplicate

No field duplicates were submitted for analysis.

Detection Levels

Reported analytical detection levels are compared against the RDLs in DOE/RL-
2001-01, Appendix B, to ensure that laboratory detection levels meet the required
criteria.

All sample results were reported with MDAs equal to or less than the analyte-specific
RDL.

Completeness

Data Packages 222520030369 and 222520030383 were submitted for validation and
verified for completeness. Completeness is based on the percentage of data requested
by the client that were reported and determined to be valid (i.e., not rc_;ectcd) The
completion percentage was 100%.

MAJOR DEFICIENCIES
None

MINOR DEFICIENCIES
None

REFERENCES

HNF-20434, Rev. 0, Data Validation Procedure for Radiochemical Analyses, Fluor
Hanford, Inc., Richland, Washington (2004).

DOE/RL-2001-01, Rev. 0, Appendix B, Plutonium/Organic-Rich Process
Condensate/Process Waste Group Operable Unit Representative Sites Sampling and
Analysis Plan, U.S. Department of Energy, Richland, Washington (2004).

DOE/RL-2001-01, Rev. 0, Appendix E, Sampling and Analysis Plan for Investigation of
Dense, Nonaqueous-Phase Liquid Carbon Tetrachloride at the 216-Z-9 Trench, U.S.
Department of Energy, Richland, Washington (2004). :
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DATA QUALIFICATION SUMMARY

SDG: REVIEWER: | DATE: 6/15/06 PAGE 10F 1
222520030369 | JRJ . :

and 7
222520030383

COMMENTS: No data was qualified.

COMPOUND | QUALIFIER {SAMPLES AFFECTED | REASON
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Annotated Laboratory Reports




STRONTIUM-90 ANALYSIS, SOIL (PCI/G)

Project: FLUOR HANFORD
Laboratory: 222-3

Case: | SDG: 222520030369 and 222520030383
Sample Number B17N46 B17TM6
Remarks

Sample Date 10/20/03 10/29/03
Analysis Date 01112104 01/12/04

Radionuclides RTQL | Resuit | @ | MDA | Result | Q | MDA
Strontium-90 1 786 U] 14 13.4 15

RTQL = required target quantitation limit

Q = validation qualifier; laboratory-applied non-detect qualifiers "U” have been included for clarity.
MDA = minimum detectable activity

GEA = gamma energy analysis

AEA = alpha energy analysis

10
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Attachment }
Na:r:_uive

; D FINAL REPORT FGR THE SOiL SAMPLES FRO‘VI 21 6-Z-9 TRENCH -
- :;f‘ o " SAMPLE DELIVERY GRODPS 222520030369 A.ND 222520030383

.- .-.-',_._

. Laboratory; sampl. B17N46 ¢ on Ocmbcr?'? 2003 (Sample delivery group [SDG]. | .

'1.222520030369); and sample B17TM6 on October 31; 2003 (SDG 222520030383). “The samples

- were analyzed in accordance w:th the'216-Z-9 Trench Characterization Borehole. Smp!ing and

L Anal,\.su Concurrence for Auaiytml Reqwremems (ana]yuml msmn:nons), the 222-8

7 a4t Laboratory Qualify Assurance Plan (mfcrmec 2); Semi-Volatile Organic Campound Analysi:

- -!-,'3 (reference 3); : and Volarile Orgamc Compound Analysls (re:fc:rcncc 4) refcztnccd inthe cover
lcua- o .

“_A Dam Summary chort 13 mcluded as Amchm..nt 2. Tbe com:lahon betwecn th: customer .
samplc 1dmnficahun numb:r and iabomtory :dcnuﬁcatxon numbcrsu pmcnzcd inthe samplc

L '.._7 . T ;-or sample B‘17N46 all dctectedcompounds for t.hc volanle orgamc analys:s (V OA) were wnhm
©e T the ca,lnbranou range for the analysis of the low level snmplc (SOBMOOOSZZ), 50 thc sa:nplc for L
_-éhxgh Ievcl VOA (8031\1000523)d1d not rcquu-c ana}ysxs. :

kS For samplc Bl’TI'MG a vcrx.hxgh conccnn-anon of carbon wu-achlondc: was deu:cted durmg the
analyas ofthe low !cve] sample (SOBMOOOSBS). and the results obsained for that analysis were-
.-« “rlunusabler The' rcponed results were obmncd from two dxﬂ'mnt dﬂunens of the }ngh lcvcl
T sample (303M000534) By e :

“SAMPLEAPPEARANCEAND HANDLmG oo

Both samplcs (BI7I~46 and BITI'MG) were dcscnbcd as ‘moist soil 'I'he samp]cs w;rc not
homogr.no.:s, consxsung of a:mxmrc of cou.rsc sand, © ptn g:avel andpcbblcs.
'I'bc sa.mplcs wcre surred thh a spatula prior 1o rcmovmg al:quots fm analysxs. Howcver, with .
*7 this’ type of samplc tlus mcthod was not sufficient to achieve homogcmzanon. The Labom:o;y .
" does not have appropnnts cquxpmcm 10 grind this type of sample 1o achieve better ™ - '
[ homogenxz:anon.-'l‘bls ndn-homogencity is noted by the elovated results for thc rcla.uve pereent. -
SRR dxﬁ'crcnce (RPD) bctween samplc and dup!:cat- rcsults for somc analytes

o For sa:rp!e BlTTMG. thé ahquots for both the low l-vel and hlgh lcvcl ‘VOA were cach prov:ded
e m a sznglc amb::r glass boul: thh no prescrvauvc. Bccnu.sc the. bonlcs had o be opcncd ina '

(}U(UHM
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hood 10 obzain al:quots for nnalys:s, the sample m;cgnty w::s compromtscd and ths rﬁu}ts may be
b:ascd low.

.. For sampl-B 17N46 pre-wetghcd vials contammg p'csmauve, water and a stir bar were :
prowded 10 the project. for collection of the aliquots for low level VOA. At the point of sample
analysxs, the chemical wchnolognst noted that custody tape and additional labels had been added to
" the vials; which made'it difficult to determine the ‘weight.of thc ‘samples. An attempt to determine
- the wc1ght of the samples was made by weighing the vials as received; and then again after they
‘Were cmptxcd and dried. The weight of the preservative added to'the vials was already known.

-+ The stir.bar wcaght Was estxmamd based on the’ averags weight of 5 stir bars. The weight of the”
-~ water was estimated'to be.5°g based on'5 mLofwamcr .This allowed an estimate ofthe cm:ape
and labcls to be made, whwh thenallows thc samp]e wc:ght tobe csumated. : .

3 0 HOLDING TIN[ES' L

......

'_4.0:.:-- 'ANALY'HCAL"RESI)LTS o

| 'I'h.. Data Summmy R:porr, mcludcd as At:achmcat 2 presems tbc analyucal results for. the

-~

o

; requested anzlytes.. In this tablc, solid samples that were prepared by water digest are indicated -

-with a2 *W™ inthe A# column. An“A" mdxcates an acid chgcsl of a solid, and an “g” mdlcatc&
that th: su'on QeT ac1d soil !w:h procedln'e was used to prcpa.rc the sample prior to analys:s.

was mcluded as part of the analyucal pmccdure stcps. T ',-

Notc zhat foa: ‘t.hc mn chromatography (IC) and mducuvciy coupled plasma {ICP) spectmscopy
analys:s, the results. reported iorth.. b!anL a.n': actually pg!ml., rathcr than pg/g as md:can:d in -
tthamSummaxychorL AL _ e :

QUALI'I'Y 'comii;nor. RESULTS (QC)

L, ool
- .'_..-;-,,,_ﬁ- -

5.1 . LABORATORY CQ?\‘TROL S’I‘ANDARDS
Most labo-amry control standard (LCS) recoveries were acccptable in accordancc thh the 222-8

. Laboratory Quality Assx.rancc Plan (QAPP-016) (Clark 2003), referencad in the cover letter. For
” the semi-volatile organic analys:.s {SVOA) of sample B17N46 (S03M000525), onc of the 11. '

> compounds (n-Nitroso-di-n- propylammc) in the LCShad a rzcovcrythax was slightly below thﬁ

©. - recovery.”

rcqu..stcd range of 70% - 130% recovery.’ Howevcr, the Teported recovery of 65% is typical of |
1-what is pormally. aclneved for ﬂns sompound 50 Nno manaIysxs was rcqucstcd based on the low

e o g et eyt iay
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'For the SVOA of sample B17TM6 (SO3M0005:7}, 5ofthe 11 compounds in the LCS (the acid
- compounds) bad recoveries above the requested range of 70% - 130% recovery.- Following the

~ amalysis, the chcnnst noted that the standaxd might havc been concentrated because of

cvaporanon. Subsequent ana!ys.s of a new. standard gave acceptable recoveries. The high
- recoverics could indicate a high hmsm the rcpomd results.: However, because these compomds
wcrc not. 1dcnnﬁcd in thc sampic. no reanaiyms WhS requwted based on these high recoverics.

' 5.2 I\IETHOD AND PREPARATION BLANK.S

.For most analyses, no. analyms were dctccted inthe method or prepambon blank. Howr.v:r, for

. the IC analysis of sample B1TN46; (SO3M000553}, chloride was detected in the water digest
prcpamhcm blank: The samplcwas re-prepared two addmonal times and these results were . -
. determined 1o be the best, based on the results reported for nitrite, The level of nitrite detected in

o *the other two blanks wasgzmwrthanlha.tdetecwdmzhesamplz. Tke concentration of chloride

. in the blank is about 22% of that repoﬂcd for the sampic ‘Compérison of results from the other -
-~ two digests mdncatcs tbat the repom:d samp]c mults are hnased lngh by about 22% - 29% '
bc...aus: of thxs conmmnmuom Dol )
Nxtnu: was reported in he bl.ank preparcd a.nd a.na]yzcd with samplc B17TMS6 (SO3M000561)‘ R
“‘The blank result was grcam-than that Icportcd for the samplc. This sample was also re-prepared.
mo additional times.- At the time of this analysns the source of the contaminatian could not be .
dctcrmmcd. Bccausc no m:nte was detec‘lcd in'the’ samplc. no addmonal preparations wcrc )
pcrfonn:d. The contammauon 1ssu;: is still nndcr mvcsuganon. S :

. m“"f H '
For thc ICP ana] ysxs of samp!c Bl?TM& (SOBM000559), lead (Pb), annmony (Sb), and zine (Zn}'
. contamination were detected.in tke acid digestion preparation blank.; The concentration of Zn in
the blank is less than 5% of that detected in the sample and was considered insignificantin"
accordan..e with QA.PP-016 (Clark 2003) Howcv::, the conceniration of Pb in the blank is 78%
- of that mcasmcd inthe sample and the level-of Sb in the blank is 113% of that detected i in tha :

‘; sample. Thesz results are rcportedﬁ'om the third preparation of the sample. No further. -

- digestions were preparcd because the duplicase results for Pb and Sb were both less than thc :
', reported detection limit; and previous results indicated that neither Pb nor Sb are prcscn: inthe
. sample: ‘Therefore, the results reported for Pb and: Sb for thc samplc portion should be s

R cons:dc:edb;ascdhx,hduetoconmmnanon.

e .

5.3 DUPLICATE Amwsns

Thc mqus::d prcmsmn for analys:s was a relauve pcrccnt dl"fcmce (RPD) £ 20% for -
" radionuclides and = 30% fo.r alI othcr mcthods. Most analytc rcsulrs mct these criteria, cxc'pt as.
notzdbclow . Tl e . .
LA dnphcatc sample was analyzed for both samplcs for most methods. However, aﬁ: most .
" analyses were completed, the project point of contact requested that the laboratory batch the two
- samples together for remaiing analyses. ‘I‘hcrcfore. for the IC analysxs, a duplicate was
' analyzcd with sample BI7N46 only. _ i

- For samplz B17N46, an RPD grca.tcr than 20% was rcported far total besa analysis for sample
+ 803M000528.. RPDs greater than 30% were rcported for barium (Ba), cadmium (Cd). Pb, and
Zn for sample SOBMOOOSZ’I and acctone for samplc SO3M000522. The RPD criterion wes not |

-Oﬂﬂuu(
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applicable for Cd and Pb, in accordance with QAPP-016 (r=fcrence 2), because the sample
results were less than 10 times the method detection [imit. ' The other high RPDs were atibured
to sample mhomogcncxty and no reprepzration and reanalysis was requested becauss the
laboratory dozs$ not have cquzpment avmlabl- 0 prowde ad.,quatc bornogenization of this type of
samplc matnx.

" For sample B17TMS, RPDs greater than 20% were mponcd for plutomum-23 91240 (””‘“Pu), :
. thorjun-232 (**Th), uranium-233 (**U), and total beta analysis for ssmple S03MO000540.
“However, the counting egror for the bets analysis is grcamert.hnn 15% and the Z*UJ result is less
- than' 10 times the method dctecuon lumt, so the RPD criterion is not applicable for those two
. analytes. AnRPD grc'axcr than 30% was reported for strontium (Sr) for sampls SOBM000559
. but the criterion was not applicable because the samplc results were less than 10 times the
. method dstection limit.: ~The other hngh RPDs were attributed to sample inhomogeneity and 0o
rcprcparaﬁon and rcanalys:s was requested ! becauss the : laboratory does not have equ:pment
‘available to provxdc adaqnate hamogemzanon orf :h:s type of “sample matrix. _

D-uphca:e analyscs for Ihc SVOA and polychlonna:ad biphenyl (PCB) a.nalys:s was pcrformcd
by comparing a matrix Spike (MS) ‘with a matrix spike duplicate (MSD). - The results of this’

- comparison are discussed in the next section.” For sample B17N46 VOA, both a duplicate and
MSD were ana.lyzed bccause some compmmc‘.s w:re cxpectcd to be present in thc sample. :

For mmplc BlTI"vIG VOA, on]y an MS and MSD were ana]ymd. Howeveg, since ch}oroform.

~ tetrachloroethene and carbon tetm:h]ondc were detected in the sample, but were not compounds

.-prwemmthc sanc solunon. the results ﬁom the sample MS and MSD analyses can be :
comparcdas triplicates to prowdc precision information for the analysis. The results are
presented in Table 1 and 2 percent relauve standard deviation {%RSD) was calculated 1o give an

- indication of the proclsxon. “The: %RSDs wm lcss than 30%, whlch indicates that the analys:s .

met thc preas:on r:qumwnt.
Table 1. Triplicxte Analysus Results for Sample B17TM6 (SO3M000534).

.......

‘Result "] 'MS. | ~ MSD :

Compound ( ung a) T m} /KD %Rsp
") Chioroform - - Tas8eed '-'-3- $.46e43 473043 | 27
| Tewachioroethane - {-7 1708 o | 176ees’ | ve6esa |- 29
- | Carbon temachloride '217'*-“3.75&5 - ot ogTees 3.13e45 14.0

" 54 MA’I’RIX SPIKE AN]) MATRIX. SPIKB
B DUPI..IC.ATB : ”

An MS samplc was analyzcd for both samplcs for most methods. However, after most analyscs
were cnmplc:ed. the project point of contact requésted that the laboratory batch the two samples

* together for remaining analyses.” Thmforc, for the total uranium and IC analyses, an MS was
analyzcd with sampl*‘ Bl‘m46 nnly. o

MS samples were analyzed with al methods cxc:pt for pH, #%*%py, 3¥%py, 9"'Sr. neprunium- ..37. :

(P*Np), americium-241 (! Am) and the § isotopes reported by gamma energy analysis (GEA). -
~ For VOA and SVOA, the analyucal msn'm:uons (rcfcrcncc 1) requested that the labosatory repart
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spike recoveries only for the representative set of campounds indicated in the lstters from
H. L. Anastos (references 3 and 4). However, for VOA, some ketones were part of the standard

.mix used.” Although the ketones were not required 1o be reportad, for sample B17N46, acctone

and 2-butanone recoveries and RPDs were discussed because those compounds were detected in
the sample; For sample B17TM8, the ketones weren 't reported because they were not requested
by customer and no ketones were dctoctcd in thc samplcs.

. For PCB analysis, only aroclor-1254 is included i in the matrix spike beeause it is the aroclor most

couumnly detected in samples on the Hanford site.

Most MS and/or M.SD recoveries met the r:qumnmts in the analytical msu'ucuons (reference
l), cxccpt zs notcd below, - - .

. For samplc Bl7N46 (SO3M000525), most of the SVOA spxkc compounds (cxccpt pyrene) fafled

to meet the rcqmrcmcnts. “The low recoveries were attributed to a possible matrix effect because
the recoveries for those compounds in the LCS wers all acceptabls (except for n-nitroso-di-n-

- propylanunc. as noted previously), No reanalysxs Was requcsted bcc:msc the sample matrix
' would sull a.ﬂ}:ct rc.analys:s resulzs -

: For sample BI?TMG (soarvxoaoss?) SVOA most of the compounds fa.llcd 10 meet the
- requirements for MS and MSD recoveries because of the 50-fold dilution that was required to
. reducethe conccnn-anon of m-n-bmylphosphaze 8o that it was within the calibration range. No
‘reanalysis was requcsz..d because the same dilution would be required on the reznalysis anditis
i mpm:ucal to add sufficicat spxkc sohmon for 1.h|s sample where a substanna.l dilution is

#

- For samplc BI7N45 (SOSMOOOSZZ) VOA., acctone and n-butanone have hlgh recoveries.
* Because the LCS recoverics of these. compounds were within the requested control limits, the
- ‘high MS TECOVeries were atmbutcd o2 possiblc matrix effect that causcs increased purging
. cﬂ'nclcnc:cs for Lemnes. Agam, no rcanalysxs was requested because of these MS recovery
" failures becanse a reanalysis was not expscted 1o improve the rcsults. The results reportzd for
thcse two compounds should bc consndered biased h:gh.

*. Tbe RPDs bctwcm the MS and MSD for the PCB analyses met thc requirements in thc analytical
- instructions (reference 1)..Some of the RPDs for the MS/MSDs analyzed with ths VOA and

SVOA failed to meet the requirements. - “The. faxlurcs were aunbutcd to the previousty discussed

. mainx cﬂ‘c:ts, SO 110 r:analysxs was rcquestcd.

" The Data Summar_v chon included asA tachmr:nt 2 does zot rcport the recoverics for the MSD
~ analysis or.the RPD for the MS/MSD analysis. This information is provided in Table 2 and
. Table 3 for VOA, Table 4 and Table. S for SVOA and Table 6 and Tablc 7 for PCB anslysis.

Table 2, MS!"VISD Rccwcries and RPDs for VOA for B1TN4S,

- — e

P

" Compound .. MS{%) | MSD (%) | RrD (%)
“|'Benzene - ¢ . B 98 : 101 . 3
Chlorcbenzene. . -- - . 104 100 4
¢« | L.)-Dichloroethene : 100 103 ) 3
Toluene o). o8 : 92 3
s - goeoegy



Table 2. MS/MSD Recoveries and RPDs for VOA for B17N46.

- Compound - MS (%) MSD (%) | RPD (%)
*Trichlarocthens 115 119 3
Acetone . 158 ¢ 172¢ 2
2-Butanone . 140¢ 190 ¢ 301

1= spike rccovery or RPD failed 19 mect customer requirements

‘Table 3. MS/MSD Recoveries and RPDs for VOA for B17TTMSE.

I .

. Compound . MS(%) | MSD (%) | RPD (%)
Benzene .- R 115 4
Chlorobenzens - 114 116 2
1,1-Dichlasoethene 98 - 111 12
Toluene o 110 113 3
Trichlarocthene - <102 103 l

Table 4. MS/MSD Recoveries and RPDs for: SVOA for BLTNAG.

"Compound ~ * | MS (%) | MSD (%) | RPD (%)
Phenol - " -6t 651- 3
| 2-Chlorophenaol .. - . 61% 6114 0
1,4-Dichlorobenzene™ .~ 8t 13t 48t
.| N-Nitroso-ci-p-propylamine 35t . 424 18
'1,24-Trichlorobenzens.. = - a3t 36% )
| 4-Chloro-3-methylpbenol . . “° 53¢ . 624 12
Acepaphthens...-7-i. . - 64t 66 ¢ 3
4-Nitrophano} ~ ¢ © .53t 65% 20
2,4-Dinitrotolusne - 54t 63¢ 15
Peatschlorophenol - ~ . st 63t 21
Pyrene T =5 2 7

T - spike recavery or RPD failed to meet customer requirements

Tabie 5. MS/MSD Recoveries and RPDs for SVOA for B17TMS.

{7 Compound.. MS (%) MSD (%) | RPD (%)
'{ Phenol W 70 - ) B9 24
2-Chlorophenal 7 90 16
1.4-Dichlorobenzene. : - 48 ¢ 551¢ 14
N-Nitroso~di-n-propylamine - 23¢% 471 681
1.2.4-Trichlorobsnzens - 474 671 54
4-Chloro-3-methylphenol 64t 55¢ 15 ¢
Acenaphthene. - 561 65¢ 15+
4-Nigophenol.. - 0t at NA
6.
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Table 5. MS/MSD Recoveries and RPDs for SVOA for B17TM6.

Compound . MS{%) | MSD (%) RPD (%)
24-Dinicotoluene 0% 0t N/A
Peauchlorophenol 0t - ot N/IA
Pyreoe : 501 591% 16

1 - spike recovery or RPD faiicd to meet customer raquxr:mum:
N/A- cal:ulahon nol npphcab'la

Table 6. MSIMSD Ree'overm and RPDs for PCB for B1TN46.
. Campound . MS (%) | MSD (%) | RPD (%)
roclor 1254~ . 76 72 b ]

. Table 7.- MS/MSD Recoveries and RPDs for PCB for BITTMS.
Compound = | MS(%) '| MSD{%) | RPD (%)
Aroclor 1254 - o : ' 120 . 106 12

- 858 SURROGA‘I‘ERECOVERES -

; Surrogzn: standards ars ad&cd tao all ﬁcld and QC samplcs for VOA, SVOA and PCB analyss

. " The surrogate is added tomomtor mxal mt:thod rccova‘y rh:ough preparation, sample matix
clmup and analyms. '.".'-‘,e.f.:. .‘ e

* Surrogates s:andard recoverics fm‘ VOA for sample B17N46 (SO3M0005"") mct the

. requirements in QAPP-016 (reference 2). For the VOA for sample B17TM6 (S03M000534),
dibromofluoromethane (DBFM) failed high by 4% on the sample aliquot. This failure was
atiributed to interference. from the ad,acent carbon tetrachloride peak, which exceeded the
calibration curve and sanirated the detector. This surrogete passed on the MS and MSD and on
subsequent reanalysis of the dxlmed cxxmct. Thezefore, the rcponcd sampls results were -
considered acccptablc. e

.r

. Surrogates standard recovencs x’or PCB 1' or sample B17N46 (5031'4000522) met the

Tequircments in QAPP-016 (reference 2): For the PCB analysis of sample B17TM6 .

(S03MO00(538), the recovc:yfor dccach]arob:phmyl in the LCS was slightly high, However, th:

‘ rcponcd results for the analysis were considered acceptable because the LCS, MS and MSD
recovesies for the ana]yszs all met the requirsments. '

For the SVOA for sample Bl TN46 (SO3M000525). the recovery for nitrobenzene-dS (ong of 6
surrogzies) failed to meet the requirements in QAPP-016 (reference 2). Administrative limits are
set at 50% - 100% recovery. Recoveries for nitrobenzene-d5 ranged from 0% — 10% in the
msthod bla.nL. LCS, sample, MS, and MSD. The other 5 surrogates all had acceptable

- recoveries, The cause for the low recovery is unknown, however, the other base-ncutral
compounds that were spﬂced appear to bc unaffected, Of the compounds of inierest, only
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n-tributylphOSphazc isin thz basdnmr.ra] class. Ttis not ch:mxcally siznilar to mn-obcnzcnc-ds
and:s not likely t to be aﬂ‘wcd by :hc poor recovery. ; :

For the SVOA for sample BITI'MG (803M000537), oW SWTOgate rccovencs were obtained
because of the mquued 50-fold d.uunon. As dxscusscd with the MS and MSD recovery failures,
no mnnlysxs was roquoswd based on these low rocovcncs. The samplc mults are consldemd
usablc. e o .

5.6 OPPORTUNISTIC ANALYTES

'I'he malyunal ms:rucnons (refewnoe I) roqucswd that the laborato:y repon oppommzst:c analyte
* results from the SVOA. Thcoe m\ﬂts are considered oppommsnc becanse xhzy are compounds

. For sxmpl: Bl 7N46 (SOBMOOOSZS]. two oppommxsu. compounds were dc!ected in the samplc.
. Dnnclhy]phﬂxalm {(chemical absuact system (CAS) number 131-11-3) was detected witha

- concentation 0f 1:382+3 pg/Kg: Diethylphthalate (CAS number 84-66-2) was detected witha

) .oonccnn-anon of4.3]e+3 pg/Ke:” Both of these resuls should be consn;iered csnmatcs becausc .

A thcy wcm not gmaccrthan 10umuth= dctccnon limit of 260 pg/Kg. . .

. For samplc BITI'MS (SOSM000537). no opportumsnc compounds were dctectcd.

' AThc annlyucal instructions. (rct‘crencc l) list five compomds for VOA that the laboratory does
not routinely repart; as indicated in the Ietter from H. L. Anastos (fcfom:co 4)," The laboratory

- ‘was requested 1o pcrforma tmtwvcly ideatified campound (TIC) senr:h for these compounds. -

" Thess compm.mds were not dotoctcd i cnh:r of the two samples. - Howcvor. several other TICs
.. were ideatified; as : discussed below. "TICs are identified by the instrument library search based”
only on'masses in the specitra and are not based on retention times or verified with independent |
check standards; Thosocompounds couldbc mdonnﬁod because of matrix effects. The. .
) -conr.:cntranons ar- wmnawd bmr.ed only on tho ncarcsr intcmal standard and a presumcd respon.se :

fa.cmr of l -. . ) . o Co

For samplc BI7N46 (803M000525) SVOA, an unknown phthalzuc was reponod asa TIC.
Howcvcr.thxs unknown 1 phthalate was also detected in the LCS and the preparation blank and;

" therefors; was considered to be contamination from an unlmown source of plestic and not rclaled
to the samplcnmmx_ “In. add:txon,‘2,2'-mothylcncbxs[t’»-tu‘t—bmyl-4—cthylphcnol] (CAS# 88-24-4)
was dctocted wzth cshmatod oonocnmons of 3.0e+3 pg/Kg in tho MS and 5.5c+3 pngg inthe
- MSD N

TENTA.TIVELY H)EN‘I'IFIED COMPOUNDS

For samplc Bl‘?'I'MS (803M000534) VOA. two compounds were detoctcd as TICs in the samplc
portion as well as the MS and MSD.: Bromobenzene (CAS# 108-86-1) was detected with an
sumawd cancentration of 4. De-r3 ng/Kgi in'the sample, 4.2e+3 pg/Kg in the MS and 4.1e+3.
pe/Kgin the MSD. Estimated concentations of hexachlorocthane (CAS# 67-72-1) were
8.5¢+4 pg/Kg in'the sample, 9.06+4 pg/Kgin the MS, and 8.7e+4 ug/Kg in the MSD. 'In
~ addition, nonanal (CAS#.124-19-6) was detected in the MS with an estimated concentration of
3.9¢+3 pg/Kg and in the MSD with an estimated concentration of 2.2¢+3 pg/Kg. Tridecans
(CAS# 629-50-5) was only dmmed in thz MS wnth an estimated concentnmon of 1.0e+3 pg/Kg.
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No oth_:r conipoundsrwcrz- reported as TICs from either the VOA or SVQA for the two samples.

" 5.8 TARGET QUANTITATION LIIVII'I‘S

-'I'he laboramqr was unable to meet all of thc requestcd targct quantxtahon Iimits due to necessary
- dilutions of the samples. ‘These dilutions ensured’ analyte concentrations did not exceed
_ - calibration Tanges and avoided : nontxm:nahon and cany—ovcr pmb]:ms Ths labomory vsed the
X hrgcst fcasxh!... sampl- sizes.”
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6.0. ANALYTICAL r_nocnnm_ms

Table 8 pmsents thc 222-5 Labora:ory ana]ytmal proccdurcs used to g:n:ratz the reported

AT/TB - total alpha/total beta~

7 Gﬁk-mﬂamcrgyandym

- Nobexs «

- Acid d:gw proccdurc: LA~50$-163 Rcv D-1
- Water digest procedura: LA-504-101 Rev, 10 -

. \10. . . .:.1", - “

' mﬂ:s.
Tnhles. Analytical Procedunes.
Jo "_.' : - . _' Prcpanﬁon'. . . Analvsis
Analysis . |0 ' procedure Frosetne
pH Direct - ' LA-212.105 Rev. DO
Hg' { Direct . .LA~325-106 Rev. C-0
CN - | Direct .- ; - - LA-695-102 Rev, }-2
NH, b * WawerDigest -~ - - -~ | LA-533-101 Rev. X0
Ic° - -7 .o T L P'Water Digest - - ) s LA-533-107 Rev. C-2 -
Sulfide - - Dirset. *~ . LA-361-101 Rev. A0 . -
"{TowlU ‘Acid Digest - LA-925-009 Rev.D-5 ..
wep-o ot Y - L PACK Digest LA-505-161 Rev. D=1 * *
TCP-MS & 0w Acd Digest ; -LA-506-101 Rev, C-0 .
T e ey =+ 7 .t%. . Radionuclide Analyses’ e
ATTB . - - .| Envircamental Digest - | LA-S0S-101 Rev. I-1. .
GEA .. "-| Environmental Digest .} LA-548-121 Rev. F-5
IE Environmental Digest LA-220-101 Rev. F-0 -
WNp ' i, ..." | Environmental Digest LA-$33-141 Rev, H-7
2pn, WPH Ernvironmental Digsst - : : LA-953-104 Rev. D-0
Wpm. L Eaviranmenta) Dlgest ' S LA-953-104 Rev, D-0
T o OrganleAnxlym ‘
NVOA - oot Direct™ - "=~ LA-S23-118 Rev. A2 - 7
SVOA:.: - 2.0 | Organle Extraction - LA-523-135 Rev, A-1 -
L PCB et 7 | Organic Exiraction .} LA-523-140 Rev. B-0
" Abbreviationss EITUT T %er_ groatiumeso . . S
" Hg=—wercury - oL - ¥Np - pepnmnitm-237
.CN=—cyanide . - .- . Bipy « plutonivm-23§ :
N&-ammomum . L PPy — plutnnum-2391240
1C=icn chromamgmphy ,'. a M A m - americium-241 .
) . Total U = total urenium -~ 4" - VOA-volatile organio analysis
"o . ICP—inductively coupled pLsma . SVOA ~ semi-volatile organic analysis
ICPM™S - ICP/mass q;cctmm:txy PCB = polyzhlorinated biphenyls '

Environmenal acid digest procedure: LA-544-10] Rév. C-J.
Organic extraction procedure: LA-523-138 Rev. C-2
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'REQUEST FOR SAMPLE ANALYSIS (RSA)
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Appendix 6

Additional Documentation Requested
(e-mail from lab re carrier recoveries)
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From: Bushaw, Ruth A

- Sent: Monday, June 19, 2006 6:50 AM
To: Trent, Stephen J

Subject: RE: Tracer Recoveries.
Importance: High

Steve,

The Sr-90 analysis uses a carrier, not a tracer. The carrier recoveries for the Sr-90
analysis for these samples are listed below.

SDG 222520030369

B17N46

S03M000528

Sr-90 tracer recovery = 81.6%

SDG 222820030383
B17TMé

S03M000540

Sr-90 tracer recovery = 84.2%

Please let me know if there is any other information that you need.
Thanks,

Ruth A. Bushaw
Project Coordinator
222-S Laboratory
373-4314

From: Trent, Stephen J

Sent: Thursday, June 15, 2006 2:31 PM
To: Bushaw, Ruth A

Subject: Tracer Recoveries.

Ruth,

Need tracer recove-ries for Sr-90 in SDG 222520030369... samples B17TM6 and B17N46....
Email responsa is fine, .

Steve Trent :
Sample Management Project Coordinator

Fluor Hanford - Groundwater Remediation Project
Ph: (509) 373-5869

Cell: {509) 947-9354

EFax: (866) 252-5816

Site Pager: 853-7344
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Date; June 15, 2006
To: ~ Fluor Hanford, Inc

From: Environmental Quality Management, Inc.

Project: 216-Z-9 Waste Site Vertical Borehole (Borehole C3426)
Subject: Data Validation for Strontium-90 Analysis
INTRODUCTION

This memo presents the results of data validation on Data Packages 222520030369 and
222520030383, prepared by the 222-S laboratory. A list of samples validated along with
the analyses reported and the method of analysis is provided in the following table.

T SunplefD | - SympleDate | Mo, .. | ValdaponLewel |- sy
B17N46 10/20/03 Soxl C Strontium-90
B17TM6 10/29/03 Soil C Strontium-90

Data validation was conducted in accordance with HNF-20434, Rev. 0, Data Validation
Procedure for Radiochemical Analyses, DOE/RL-2001-01, Rev, 0, Appendix B,
Plutonium/Organic-Rich Process Condensate/Process Waste Group Operable Unit
Representative Sites Sampling and Analysis Plan, and DOE/RL-2001-01, Rev. 0,
Appendix E, Sampling and Analysis Plan for Investigation of Dense, Nonaqueous-Phase
Liquid Carbon Tetrachloride at the 216-Z-9 Trench. Appendices 1 through 6 of this Data
Validation Report provide additional information as indicated below:

Appendix 1.
Appendix 2.
Appendix 3.
Appendix 4.
Appendix 5.
Appendix 6.

Glossary of Data Reporting Qualifiers

Summary of Data Qualification

Annotated Laboratory Reports

Laboratory Narrative and Chain-of-Custody Documentation
Data Validation Supporting Documentation

Additional Data Requested by Client

DATA QUALITY PARAMETERS

Holding Times

Holding times may be calculated from Chain-of-Custody forms to determine the
validity of the results, Maximum holding time for strontium-90 analyses is specified
as 6 months in DOE/RL-2001-01, App. B.
All holding times were met.

Blanks




Laboratory Blanks

Blank samples are analyzed to determine if positive results are due to laboratory
reagent, sample container, or detector contamination. If blank analysis results
indicate the presence of an analyte above the minimum detectable activity (MDA),
the following qualifiers are applied: All positive sample results less than five times
the highest blank concentration are qualified as estimates and flagged “J”; sample
results below the MDA are qualified as undetected and flagged *U™; samples results
above the MDA and greater than five times the highest blank concentration are not
qualified. :

All blank criteria were met. Strontium-90 was not detected in the blank, The
detection limit for the blank was less than the MDA and less than the required
detection limit,

Field Blank

No field blanks were submitted for analysis.

Accuracy

Accuracy is evaluated from laboratory control sample (LCS) or blank spike sample
(BSS) batch samples and spiked samples in the analytical batch. Measured activities
are compared to the known added amounts. The acceptable LCS or BSS and matrix
spike (MS) recovery range is 65-135%. In addition, a nonradiochemical carmier is
used to determine the yield of the chemical separation procedure. The acceptable
range for camier recovery is 20% to 105%. Results outside the above ranges result in
associated sample results being qualified as estimates. Results are rejected for
LCS/BSS recoveries less than 30% or carrier or MS recoveries less than 10%.

. LCS and MS recoveries satisfied the above criteria. A carrier was used for every

sample, LCS, and blank (except for gamma spectroscopy) and acceptable results were
obtained.

Precision

Laboratory Duplicates

Analytical precision is expressed by the relative percent differences (RPD) between
results for one of the samples in the batch and a duplicate determination of that
sample. If both results are nondetects, no RPD calculation is required. If both the
activities measured for the sample and the duplicate are both greater than five times
the required detection limit (RDL) and the RPD is less than 35%, no qualification is
required. If either activity is less than five times the RDL, the control limit is two
times the RDL. If the RPD is outside the applicable control limit, associated results
are qualified as estimated detects or estimated non-detects.



A duplicate was analyzed for each sample, and the requirements were met.

¢ Field Duplicate

No field duplicates were submitted for analysis.

Detection Levels

Reported analytical detection levels are compared against the RDLs in DOE/RL-
2001-01, Appendix B, to ensure that laboratory detection levels meet the required
criteria.

All sample results were reported with MDAs equal to or less than the analyte-specific
RDL.

Completeness

Data Packages 222520030369 and 222520030383 were submitted for validation and
verified for completeness. Completeness is based on the percentage of data requested
by the client that were reported and determined to be valid (i.e., not rejected). The
completion percentage was 100%, "

MAJOR DEFICIENCIES -
None

MINOR DEFICIENCIES
None |

REFERENCES

HNF-20434, Rev. 0, Data Validation Procedure for Radiochemical Analyses, Fluor
Hanford, Inc., Richland, Washington (2004).

DOE/RL-2001-01, Rev. 0, Appendix B, Plutonium/Organic-Rich Process
Condensate/Process Waste Group Operable Unit Representative Sites Sampling and
Analysis Plan, U.S. Department of Energy, Richland, Washington (2004).

DOE/RL-2001-01, Rev. 0, Appendix E, Sampling and Analysis Plan for Investigation of
Dense, Nonaqueous-Phase Liquid Carbon Tetrachloride at the 216-Z-9 Trench, U.S.
Department of Energy, Richland, Washington (2004).



Appendix 1

Glossary of Data Reporting Qualifiers



Qualifiers which may be applied by data validators in compliance with the data validation
procedure are as follows:

U

uUJ

Indicates the compound or analyte was analyzed for and not detected
above the minimum detectable activity (MDA) in the sample. The value
reported is the sample result corrected for sample dilution and moisture
content by the laboratory. The data is usable for decision making

purposes,

Indicates the compound or analyte was analyzed for and not detected at
concentrations above the minimum detectable activity (MDA) in the
sample. Due to a minor QC deficiency identified during the data
validation, the associated quantitation limit is an estimate, but is usable for
decision making purposes.

Indicates the compound or analyte was analyzed for and detected, Due to
a minor QC deficiency identified during the data validation, the associated
concentration is an estimated, but the data are usable for decision-making

purposes.

Indicates the compound or analyte was analyzed for, detected, and due to
an identified major QC deficiency, the date are unusable.

Indicates the compound or analyte was analyzed for and not detected in
the sample. Additionally, the data is unusable due to an identified major
QC deficiency.



Appendix 2

Summary of Data Qualification




DATA QUALIFICATION SUMMARY

SDG: REVIEWER: | DATE: 6/15/06 . PAGE 10F1
222520030369 | JRI
and

222820030383

COMMENTS: No data was qualified.

COMPOUND | QUALIFIER | SAMPLES AFFECTED | REASON
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Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation
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Attachment ]
Narrative

FINAL REPORT FOR THE SOIL SAMPLES FROM 216-Z-9 TRENCH -
SAMPLE DELIVERY GROUPS 222520030369 AND 222520030383

1.0 INTRODUCTION

Twao soil samples from the 216-Z-9 characterization borehole were received at the 222-S
Laboratory; sample B17N46 on October 27, 2003 (sample deljvery group [SDG]
222520030369), and sample B17TM6 on October 31, 2003 (SDG 222820030383). The samples
were analyzed in accordance with the 2/ 6-2-9 Trenck Characterization Borehole Sampling and
Analysis Concurrence for Analytical Requirements (analytical instructions), the 222-§
Laboratory Quality Assurance Plan (referencs 2), Semi-Volatile Organic Compound Analysis
(reference 3), and Volatile Organic Compound Analysis (reference 4), referenced in the cover
lenter.

A Data Summary Report i included as Attachment 2. The correlation between the customer
sample identification number and laboratory identification numbers is presented in the sample
breakdown diagrams included as Attachment 3. Copics of the chain of custody, Request for
Analysis, and Generator Knowledge Information forms are included as Anachment 4.

For sample B17N46, all detected compounds for the volatile organic analysis (VOA) were within
the calibration range for the analysis of the low level sample (S03M000522), so the sample for
high level VOA (S03M000523) did not require analysis.

For sample BI7TMS6, a very high concentration of carbon tetrachloride was detected during the
analysis of the low level sample (S03IM000533), and the results obtained for that analysis were
unusable. The reported results were obtained from two different dilutions of the bigh level
sample (SO3IMO000534). .

20 SAMPLE APPEARANCE AND HANDLING

Both samples (B17N46 and B17TM6) were described as moist soil. The samples were not
homogenous, consisting of a mixture of course sand, “pea” gravel and pebbles.

The samples were stirred with a spatula prior to removing aliquots for analysis. However, with
this type of sample, this method was not sufficient to achieve homogenization. The Laboratory
does not have appropriate cquipment to grind this type of sample to achieve better
homogenization. This non-homogeneity is noted by the elevated results for the relatve percent
difference (RPD) between sample and duplicate results for some analytes.

For sample B17TMS§, the aliquots for both the low level and high level VOA were each provided
in a single amber glass bottle with no preservative. Because the bottles had to be opened ina

! | gooupy
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hood to obtain aliquots for analys:s, the sample integrity was compromised and the results may be
bmcd low.

For samplc Bl7N46 pre-weighed vials containing preservative, water and a stir bar were

provided to the project for collection of the aliquots for low level VOA, At the point of sample ‘
analysis, the chemical technologist noted that custody tape and additional labels had been added 10

the vials, which made it difficult to determine the weight of the samples. An attempt to determine

the weight of the sampies was made by weighing the vials as received, and then again after they

were emptied and dried. The weight of the preservative added to the vials was already known.

The stir bar weight was estimated based on the average weight of 5 stir bars. The weight of the

water was estimated to be 5 g based on 5 mL of water. This aliowed an estimate of the exira tape

and labels to be made, which then allows the sample weight 10 be estimated.

3.0 HOLDING TIMES

The analytical instructions (reference 1) requested that the laborstory make every effort to meet
the SW.-846 holding times for VOA. The holding times were not met for either sample. For
sample B17N46, the holding time was not met because of a combination of the 7-day delay
between sampling and delivery of the samples to the laboratory and instrument operation
problems. For sample B 17TM6 the holdmg time was not met because of instrument operation
problems,

40 ANALYTICAL RESULTS:

The Data Summary Report, included 2s Attachment 2, presents the analytical results for the
requestod analytes. In this table, solid samples that were prepared by water digest are indicated
with 2 “W™ in the A# colbmn. An“A” indicates an acid digest of a solid, and an “E”™ indicates
that the stronger acid soil leach procedure was uscd to prepare the sample prior to analysis.
Typically, if there is no letter identifier in this column, this indicates that the analysis was
performed on a direct subsample with no separate preparation, or with sample preparation that
was included as part of the analytical procedure steps.

Note that for the ion chromatography (IC) and inductively coupled plasma (ICP) spectroscopy
analyses, the results reported for the blank are actually jg/mL, rather than pg/g as indicated in
the Data Summary Repart.

50 QUALITY CONTROL RESULTS (QC)

5.1 LABORATORY CONTROL STANDARDS

Most laboratory control standard (LCS) recoveries were acceptable in accordance with the 222-S
Laboratory Quality Assurance Plan (QAPP-016) (Clark 2003), referenced in the cover letter. For
the semi-volatile organic analysis (SVOA) of sample B17N46 (S03M000525), one of the 11
compounds (n-Niwoso-di-n-propylamine) in the LCS had a recovery that was slightly below the
requested range of 70% - 130% recovery. However, the reported recovery of 65% is typical of
what is normally achieved for this compound so no rcanalys;swas requested based on the low

" regovery,
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Faor the SVOA of sample B17TM$6 (S03M000537), 5 of the 11 compounds in the LCS (the acid
compounds) bad recoveries above the requested range of 70% - 130% recovery. Following the
analysis, the chemist noted that the standard might have been concentrated because of
evaporation. Subsequent analysis of a new standard gave acceptable recoveries, The high
recoverics could indicate a high bias in the reported results. However, because these compounds
were not identified in the sample, no reanalysis was requested based on these high recoveries.

52 METHOD AND PREPARATION BLANKS

For most analyses, no analyies were detected in the method or preparation blank. However, for
the IC anatysis of sample B17N46 (S03IM000553), chloride was detected in the water digest
prepanation blank. The sample was re-prepared two additional times and these results were
determined to be the best, based an the results reported for nitrite, The level of nitrite detected in
the other two blanks was greater than that detected in the sample, The concentration of chloride
in the blank is about 22% of that reported for the sample. Comparisan of results from the other
two digests indicates that the reported sample results are biased high by about 22% - 29%
because of this contamination.

Nitrite was reported in the blank prepared and analyzed with sample B17TM6 (S03M000561}.
The blank result was greater than that reported for the sample. This sample was also re-prepared
two additional times. At the time of this analysis, the source of the contamination could not be
determined. Because no nitrite was detected in the sample, no additional preparationg were
performed. The contamination issue is still under investigation.

For the ICP analysis of sample B17TM6 (S03M000559), lead (Pb), antimony (Sb), and zin¢ (Zn)
contamination were detected in the acid digestion preparation blank, The concentration of Zn in
the blank is less than 5% of that detected in the sample and was considered insignificant in
accordance with QAPP-016 (Clark 2003). However, the concentration of Pb in the blank is 78%
of that measured in the sample and the level of Sb in the blank is 113% of that detected in the
sample. These results are reported from the third preparation of the sample. No further
digestions were prepared because the duplicate results for Pb and Sb were both less than the
reported detection limit, and previous results indicated that neither Pb nor Sb are present in the
sample. Therefore, the results reported for Pb and Sb for the sample portion should be
considered biased high dus to contamination.

53 DUPLICATE ANALYSES

The requested precision for analysis wes a relative percent difference (RPD) £ 20% for
radionuclides and = 30% for all other methods. Most analyte results met these criteria, except as
noted below,

. A duplicate sample was analyzed for both samples for most methods. However, after most
analyses were completed, the project point of contact requested that the laboratory batch the two
samples together for remaining analyses. Therefore, for the IC analysis, a duphcarc was
analyzed with sample B17N46 only.

For sample BI7N46, an RPD greater than 20% was reported for total beta analysis for sample

S03M000528. RPDs greater than 30% were reported for barium (Ba), cadmium (Cd), Pb, and
Zn for sample S03MO000527, and acetone for sample S0IMO000522. The RPD criterion was not

3 Qo0
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applicable for Cd and Pb, in accordance with QAPP-016 (reference 2), because the sample
results were less than 10 times the method detection limit, The other high RPDs were attributed
to sample inhomogeneity and no repreparation and reanalysis was requested because the
laboratory does not have equipment available to provide adequate homogenization of this type of
sample matrix.

For sample B17TM6, RPDs greater than 20% were reported for plutonium-239/240 (3%*©py),
thorium-232 (¥*Th), uranium-233 (***U), and total beta analysis for sample S03M000540.
However, the counting error for the beta analysis is greater than 15% and the **U result is less
than 10 times the method detection limit, so the RPD criterion is not applicable for those two
analytes. An RPD greater than 30% was reported for strontium (Sr) for sample SO03M000559,
but the criterion was not applicable because the sample results were less than 10 times the
method detection limit.- The other high RPDs were attributed to sample inhomogeneity and no
repreparation and reanalysis was requested because the laboratory does not have equipment
available to provide adequate homogenization of this type of sample matrix.

Duplicate analyses for the SVOA and polychlorinated biphenyl (PCB) analysis was performed
by comparing a matrix spike (MS) with a matrix spike duplicate (MSD). The results of this
comparison are discussed in the next section. For sample B17N46 VOA, both a duplicate and
MSD were analyzed because some compounds were ¢xpecied to be present in the sample.

For sample B17TM6 VOA, only an MS and MSD were analyzed. However, since chloroform,
tetrachlorocthene and carbon tetrachloride were detected in the sample, but were not compounds
present in the spike solution, the results from the sample MS and MSD analyses can be
compared as triplicates to provide precision information for the analysis, The results are
presented in Table 1 and a percent relative standard deviation (%RSD) was calculated 1o give an
indication of the precision. The %RSDs were less than 30%, which indicates that the analysis
met the precision requirement. '

Table 1. Triplicate Analysis Results for Sample B17TM6 (S03M000534).

Result , MS MSD
Compound (ng/Ke) (ue/Kg) (1e/Kg) %RSD
Chloroform 4.88e+3 $.46e+3 4.73e+3 1.7
Tetuchloroethane 1.70e44 1.76e+4 1.66e+4 29
| Carbon tetrachloride 3.76e+3 2.87e4S 3.13e45 14.0

- 5.4 MATRIX SPIKE AND MATRIX SPIKE
DUPLICATE

An MS sample was anatyzed for both samples for most methods. However, after most analyses
were completed, the project point of conzact requested that the luboratory batch the two samples
together for remaining analyses, Therefore, for the total uranium and IC analyses, an MS was
analyzed with sample B17N46 only,

MS samples were analyzed with all methods except for pH, 2%2%py, 3%py_ %S¢, peptunium-237

(®'Np), americium-241 (**! Am) and the isotopes reported by gamma energy analysis (GEA).
For VOA and SVOA, the analytical instructions (reference 1) requested that the laboratory report

4 geengy
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spike recoveries only for the rcprw:nmmrc set of compounds indicated in the Jetters from

H. L. Ansstos (references 3 and 4). However, for VOA, some ketones were part of the standard
mix used. Although the ketones were not required to be reponted, for sample B17N46, acetone
and 2-butanone recoveries and RPDs were discussed because those compounds were detected in
the sample. For sample B17TMS6, the ketones weren't reported because they were not requested
by customer and 1n0 ketones were detected in the samples.

For PCB analysis, only aroclor-1254 is included in the matrix spike because it is the aroclor most
commonly detected in samples on the Hanford site.

Most MS and/or MSD recoveries met the mqummts in the analytical instructions (reference
1), except as noted below. ‘

For sample B17N46 (S03MO000525), most of the SVOA spike compounds (except pyrene) failed
to meet the requirements. The low recoveries were atributed 10 a possible marrix effect because
the recoveries for those compounds in the LCS were all scceptable {except for n-nitroso-di-n-
propylamine, as noted previously). No reanalysis was requested because the sample matrix
would still affect reanalysis results.

For sample BI7TMS6 (S03M000537) SVOA, most of the compounds fa:lcd to meet the
requirements for MS and MSD recoveries because of the 50-fold dilution that was required to
reduce the concentration of tri-n-butylphosphate so that it was within the calibration range. No
reanalysis was requested because the same dilution would be required on the reanalysis and it is
impractical to add sufficient spike solution for this sample where 3 substantial dilution is
required,

For sample BITN46 (S03M000522) VOA, acctone and n-butanone have high recoveries.
Because the LCS recoveries of these compounds were within the requested control limits, the
high MS recoveries were attributed 10 a possible matrix effect that causes increased purging
efficiencics for ketones. Again, no reanalysis was requested because of these MS recovery
failures because a reanalysis was not expected to improve the results. The results reported for
these two compounds should be considered biased high.

The RPDs between the MS and MSD for the PCB analyses met the reqmrements inthe analyueal
instructions (reference ). Some of the RPDz2 for the MS/MSDs analyzed with the VOA and
SVOA failed 10 meet the requirements, The failures were attributed to the previously discussed
matrix cffects, =0 no reanalysis was requested.

The Data Summary Report included as Attachment 2 does not report the recoveries for the MSD

analysis or the RPD for the MS/MSD analysis. This information is provided in Table 2 and
Table 3 for VOA, Table 4 and Table § for SVOA and Table 6 and Table 7 for PCB analysis.

Table 2. MS/MSD Recoveries and RPDs for VOA for BITN46.

Compound MS(%) | MSD(%) | RPD (%)
Benzene 98 101 3
Chlorobenzene ( 104 100 4
1.}-Dichlorosthene ] 100 103 3
Tolucne | 9% | 92 3

s GOU00Y
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Table 2. MS/MSD Recoveries and RPDs for VOA for BITN4éS,

Compound MS(%) | MSD (%) { RFD (%)
‘Trichlorocthcne 118 119 3
Acetone 158 172¢ 8
2-Bumsnone 140 ¢ 190 ¢ 30t

1T » spike recovery or RPD failed 10 mect custoMmer requirements

Table 3. MS/MSD Recoveries and RPDs for VOA for BITTMS.

Compound MS (%) MSD (%) | RPD (%)
Denzene : 110 18 4
Chlorobenzene 114 116 2
1,1-Dichlorosthene 98 (AL 12
Tolusne 110 113 3
Trichloroethene 102 103 | 1

Table 4. MS/MSD Recoveries and RPDs for SVOA for BITN46.

[ Compound MS (%) | MSD (%) | RPD (%)
Phenol 67¢ 651 3
2-Chlorophenol 61t 61t 1]
1,4-Dichlorobenzene 8t 13¢ 481
N-Nitroso-di-a-propylamina st 421 18
1,2,4-Trichlotobenzene 3¢ st 9
4-Chloco-3-methylphenol 55¢ 62¢ 12
Acenaphthene 64 ¢ 66t 3
4-Nitrophenol 53¢ &5 20
2,4-Dinitrotoluens 54 ¢ 63t 15
Pentachloropbenol sl 63t 21
Pyrene 88 92 4

1 - spike recavery or RPD failed 10 meet cusiomer requirements

Table 5. MS/MSD Recoveries and RPDs for SVOA for B17TMS6.

Compound MS (%) MSD (%) RPD (%)
Pheno! 70 89 24
2-Chlorophanol 77 90 16
1 4-Dichlorcbenzene 48t 5t 14
N-Nitroso-di-n-peopylamine 23 ¢t 471 68t
1,2.4-Trichlorobenzene 471 67 st
4-Chlaro-3-methyliphenol 64 ¢ i5t 15¢
Acenaphthene 561 65¢ 15¢
4-Nitwophenol 0t ot WA

BGeape
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Table 5. MS/MSD Recoveries and RPDs for SVOA for B17TM6G.

Compound MS (%) MSD (%) | RPD (%)
2.4-Dinitrotolvens ot 0t N/A
Peatachlorophenol ot 0t N/A
Pyrene 501 59¢ 16

t - spike recovery or RPD failed 10 meet customer requirements
N/A - calculation not applicable

Table 6. MS/MSD Recoveries and RPDs for PCB for B17N46.
Compouand ' MS (%) MSD (%) RPD (%)
Aroclor 1254 76 72 5

. Table 7. MS/MSD Recoveries and RPDs for PCB for B17TM6.
Compound MS(%) | MSD(%) | RPD (%)
Aroclor 1254 120 | 106 12

55 SURROGATE RECOVERIES

Surrogate standards are added to all ficld and QC samples for VOA, SVOA and PCB analyses.
The surrogate is added to monitor total method recovery through preparation, sample matrix
cleanup and analysis.

Surrogates standard recoveries for VOA for sample B17N46 (S03M000522) met the
requirements in QAPP-016 (refercnce 2). For the VOA for sample B17TM6 (S03M000534),
dibromofluoromethane (DBFM) failed high by 4% on the sample aliquot. This failure was
attributed to interference from the adjacent carbon tetrachloride peak, which exceeded the
calibration curve and saturated the detector. This surtogate passed on the MS and MSD and on
subsequent reanalysis of the diluted extract. Therefore, the reported sample results were
considered acceptable,

Surrogates standard recoveries for PCB for sample B17N46 (S03M000522) roct the
requirements in QAPP-016 (reference 2), For the PCB analysis of sample B17TMé
($03M000538), the recovery for decachlorobipheny! in the LCS was slightly high, However, the
reporied results for the analysis were considered acceptable because the LCS, MS and MSD
recaoveries for the analysis all met the requirements,

For the SVOA for sample B17N46 (S03M000525), the recovery for nirobenzene-dS (one of 6
surrogates) failed to meet the requirements in QAPP-016 (reference 2). Administrative limits are
sct at 50% - 100% recovery. Recoveries for nitrobenzene-dS ranged from 0% - 10% in the
metbod blank, LCS, sample, MS, and MSD. The other 5 surrogates all had acceptable
recoveries. The cause for the low recovery is unknown, however, the other base-ncutral
compounds that were spiked appear to be unaffected, Of the compounds of interest, only

’ D0t tg
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n-tributylphosphate is in the base/neutral class. It is not chemically similar to nitrobenzene-dS,
and is not likely to be affected by the poor recovery.

For the SVOA for sample B 1TI'M6 (S03M000537), low surrogate recoveries were obtained
because of the required S0-fold dilution. As discussed with the MS and MSD recovery failures,
no reanalysis was requested based on these Jow recoveries. The sample resuits are considered
usable, ' .

5.6 OPPORTUNISTIC ANALYTES

The analytical instructions (reference 1) requested that the laboratory report opportunistic analyte
results from the SVOA. These results are considered opportunistic because they are compounds
that are calibrated for in the method, but are not requested.

For sample BI7TN46 (S03IM0005235), two opportunistic compounds were detected in the sample,
Dimethylphthalate (chemical abstract system (CAS) number 131-11-3) was detected with 2
concentration of 1.38¢+3 pg/Kg. Diethyiphthalate (CAS number 84-66-2) was detected with a
conceatration of 4.31e+3 pug/Kg. Both of these results should be considered estimates because
they were not greater than 10 times the detection limit of 960 pg/Ke.

For sample B17TM6 (S03M000537), no opportunistic compounds were detected.

5.7 TENTATIVELY IDENTIFIED COMPOUNDS

The analytical instructions (reference 1) list five compounds for VOA that the laboratory does
not routinely report, as indicated in the Ietter ffom H. L. Anastos (reference 4). The laboratory
was requested to perform a tentatively identified compound (TIC) search for these compounds.
These compounds were not detected in cither of the two samples. However, several other TICs
wete identified, as discussed below. TICs are idertified by the instrument library search based
only on masses in the spectra and are not based on retention times or verified with independent
check standards, These compounds could be misidentified because of matrix effects. The
concentrations are estimated based only on the nearest internal standard and a presumed response
factor of 1.

For sample B17N46 (S03M000525) SVOA, an unknown phthalate was reporied as a TIC.
However, this unknown phthalate was also detected in the LCS and the preparation blank and,
therefore, was considered to be contamination from an unknown source of plastic and not related
to the sample matrix. In addition, 2,2°-methylenebis{6-tert-butyl-4-ethylphenol] (CAS# 88-24-4)
was detected with estimated concentrations of 3.0e+3 pg/Kg in the MS and 5.5¢+3 pg/Kg inthe
MSD.

For sample BL7TM6 (S03IM000534) VOA, two compounds were detected as TICs in the sample
postion as well as the MS and MSD. Bromobenzene (CAS# 108-86+1) was detected with an
estimated concentration of 4.0¢+3 pg/Kg in the sample, 4.2¢+3 pg/Kg in the MS and 4.1¢+3
pg/Kg in the MSD. Estimated concentrations of hexachlorocthane (CAS# 67-72-1) were
8.5¢+4 ug/Kg in the sample, 9.0e+4 pg/Kg in the MS, and 8.7¢+4 pug/Kg in the MSD. In
addition, nonanal (CAS# 124-19-6) was detected in the MS with an estimated concentration of
3.9¢+3 pg/Kg and in the MSD with an estimated concentration of 2.2¢+3 pg/Kg. Tridecane
{CAS# 629-50-5) was only detected in the MS with an estimated concentration of 1.0¢+3 ug/Kg.

8 000017
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No other compounds were reported as TICs from either the VOA or SVOA for the two samples,

58 TARGET QUANTITATION LIMITS

The laboratory was unable 10 meet all of the requested target quantitation limits due 1o necessary
dilutions of the samples. These dilutions ensured analyte concentrations did not exceed
calibration ranges and avoided contamination and carry-over problems, The laboratory used the
largest feasible sample sizes.

Beitety
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6.0

Table 8 presents the 222-S Laboratory analytical procedures used 1o gencrate the reparted

ANALYTICAL PROCEDURES

results.
Table 8. Anaslytical Procedures,
. Preparation Anal
Analysis Procedure - Procedyfhnre
Inorganic Analyses
pH Direct L.A-212-105 Rev. D-O
Hg Direct LA-325-106 Rev. C-0
CN Direct LA-695-102 Rev. [-2
NH., Watee Digost LA-533-101 Rev. X-0
1C Water Digest LA-533-107 Rev.C-2
Sulfide Direct LA-361-101 Rev. A0
Toual U Acid Digest LA-925-009 Rev. D-§
ICy Acid Digest LA-505-161 Rev. D-1
ICP-MS Acid Digest LA-506-101 Rev. C-0
Radionaclide Anslyscs
ATTB Eavircamental Digest LA-508-101 Rev. I-1
GEA Enviroamental Digest LA-548-121 Rev.F.5
“5r Envireamental! Digest LA-220-101 Rev. F-0
'Np Enviroamental Digest LA-933-141 Rev. H-7
Wipy Bwap,, Environmental Digest LA-953-104 Rev. DO
#am Environmental Digest . LA-953-104 Rev, D-0
Organic Analyses

VOA | Direct LA-523-118 Rev. A-2
SVYOA Organic Exgraction LA-523.135 Rev, A-1
PCB Organie Extraction LA-523-140 Rev. B-0
Abbreviaticas: %St ~ stroatium-90
Hg - mercury ”’Np peprunium-237
CN = cyanide Bp; - plutonium-238
NH, - ammonium ”““'Pu plutonium-239/240
1C - ion chromatography Htam — americium-241
Total U - total uranium VOA - volatile organic analysis
ICP = inductively coupled plasma SVOA - semi-volatils organic analysis

ICP/MS - ICP/mass spectrometry
AT/TB - ol alpha/tol bews
GEA - garmma energy analysis

Notes:

Acid digest procodure: LA-505-163 Rev. D-1
‘Water digest procedure: LA-504-101 Rev. 1-0

PCB - polychiorinated biphenyls

Enviroamenmal acid digost procedure: LA-544-10] Rev. C-5
Organic_ exmaction procedure: LA-523-138 Rev, C-2

Ue'sl.
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FLUOR Haaford Inc. CENTRAL PLATFAU CHAIN OF CUSTODY/SAMPLE ANALY$1S REQUEST FO3-018-069 [Pae 1 of &

PopoPhnestinghes oo T s TS | Phecese BN maeTenaneesd |-
Project Designaticn Sampling Location SAF N». 45 Days
216-2.9 Trewch Characierization Borchole » Soil N6 ZHCI8 < hierva F03-013 Alr Quality O
fice ChentNo. Fird Logbook Ne. oA Method of Skipment
YIh N Y52V HNF-N-3360 19H52ESI0 Governmend Vehicle

5 |BETNesR 06973 PN e A
| TOSSIALE SAMPLE HAZARDSREMARKS Y T

RADICACTIVE TTE 70: m\\\gca Prestrvation

Spetinl Hondling asd/or Sterage . TyreclContaler
SAMPLERS: Fill VOA vigis with Zeve bead space. Mo, of Coniminer(s)
Velune
SAMPLE ANALYSIS
Samplc No. Mauwux * Sampic Date Sample Time . 4 ww.l..\ -
BITTMS Son ©{2%0p | 0551

CIAIN OF POSSESSION m.n-?_...z.!. SPECIAL INSTRUCTIONS Mauin
Duic/Time The ks is 4o achiave 3 detection it of 3 TV & 10 IOV for e sipka Aad bel, tespectinety, -
‘o T& *
_u““numg. \n\\.\\ e fyiée m‘\m M \Q\\\*\u ...ﬂu\:. (1) YOA - 5260 {TCLY, YOA - gs&i.,iiﬁvﬁfa{l 000
Py,
!I
P

Hexang, n-Buryth w12 ik

9?‘&2 BI0A (TCL ), St VOA = gst\g_-.ﬂ_-ﬂ!‘nlﬂl

vy Cyciohrmmmons, Tributy! phoeghuie]; grﬂulul‘n WIPHD [ Total prirpiyme bydoe sbost +
s dhevel ponge, Yol petrok tange) M-Ormn fehs

(%) ICOP Mdetsis - S_gﬂhhnu.i WA (Add-on} (Arsowe, Beryliiom, Bisomth, Losd, PO Ligeide

154, Emopirs-155); Geswna Spuc « Adh-on {Antinony-129, C .F.._v: ice-24
Plutecihon; bactopic |anirs; Neptuniers. 237

LABORATORY | Kecoired By S T DuerTans
SECTION o
FIKAL SAMPLE | Doposal Maied ™ Dispesed By DeefTiowe
PISPOSITION = .
>

A-B003-818(0303)




oup 1O No. (For iab use onty)
REQUEST FOR SAMPLE ANALYSIS (RSA)

1. Sampis Ocgin 7. One Sampiad] 4, Raqueeiors Name B, CACIVCOA | 7. Cost Career |

~7=9 Chae - 10/25/2003 ¢ ST Trent

3. Sudmitted by 6. Raquesiors PHoneMBINFAX
373-5869  AD-2}

8. Contomer DNo. | FziromtiaY ‘&,‘:"‘;,,;J py i 12. Requested Analyset 13, Expecied Range
1TTHé . 500 gm| soll See Chain of Custody 200 uCi Py
4. Sampia Dispositon . Samph(s)bon!uu‘ ot Contact

& rRetum 1 Custamer

3 sampies found 10 contsin PCBe will be retumed 10 the customaer

] Disoces of par taciity procedures wih spplied charges for ansiyses and depasal | H1FT Sonshre
15. QS Requred [ Pur 223-8 Laboratory Quaity Assuranct Plan (HNF-80-CP-QAPP.018)

[ Otnar (Eat referance cocument of stiach) 216=2-9 hnalytica - L)
18. Special rwiruciong (Spacial Slorage Regquirernents, Reporting farmat, holdang tmes, €16 17. Requesiad Tumaiound Tims
See 216~2-9 Analytical Intstructions. Jzwesks [J4wesns
. (R Other 60 days

[18. Gompm Raceved By. 18. Cnain of Cusmody B

' Ore Rvye

Date Tars Numd

A8002-385 (0302}
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GENERATOR KNOWLEDGE INFORMATION

List Pacwersl Waste Codeis: List Constilumnt{s):

UCodes: : Ovee
1 . XCoses O e

© Fooges: X901 Larben tetrachloride = @ ves
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poes: Oomnice DOsutae [ waier Rescive D%%I O ves
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woor QOves ®ne O uninown weer: Ove
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Q%.iogi'gig‘gwéguig .

ocangenicslions hel may be H

auéﬁicg%ﬁggisggii "
E/A . ) -
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Ust concemvaiion I apoionbie:

¥yes, whatls 1o 2ource of 116 PCBST (sae THCAPCH Hacknd $1 User Gasde, DOB/RL001-60) .
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~ Appendix 5

Data Validation Supporting Documentation
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APPENDIX A
RADIOCHEMICAL DATA VALIDATION CHECKLIST
' T
VALIDATION
LEVEL: A B Ne— D E
 ~0369
ANALYSES mrc;men
m il tins Y tembpnipetns [
1T [ = N - EE z - 2
| SAMPLES/MATRIX
(Z N9 ey

B2 T4 —uf

Complcte-nm . ONA
Techaical verification l‘crmsprw:? @40 NA
Commczm.__ -

Car‘F‘H’P CCcoyenry /ugb wags pols

/n f"“?ﬂnr—f_ bbf was {Dr-mho/-e (i 2)

. e“Mr&lF Lr"c')m /G B‘
Seo. ﬁfﬁp-@ 2 DVR.

2. Initia] Calibeption (Levels D, E) B@
Instruments/detectors calibrated? Yes No N/A, .
Initia] calibration acceptable? Yes No N/A
Standards NIST traceable? Yes No N/A
Standards Expired? ' Yes No N/A
Calculation check acceptable? : Yes No N/A
Comments:
A-l
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3. Continuing Calibration (Levels D, E)

atin

Calibration checked within required frequency? Yes No N/A
Calibration check acceptable? Yes No N/A
Calibration check standards traceable? Yes No N/A
Calibration check standards expired? Yes No N/A
Calculation check acceptable? Yes No N/A
Comments:

4. Background Counts (Levels D, E)....

fin

Background Counts checked within required frequency?. Yes No N/A
Background Counts acceptable? Yes No N/A
Calculation check acceptable? Yes No N/A
Comments:

A2
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5. Blanks (Levels B, C, D, E) ONA

Method blank analyzsd within required frequency? LY Mo WA

Method blank results sceeptable? Y

Analytes detected in method blank?

Field blank(s) analyzed?

Ficld blank results acceptable?

Aunalytes detected in ficld blank(s)?

Transcription/Calculstion Erors? (Levels D, E}

Comments:

6. Laboratory Control Sampies or Blank Spike Sampies {Levels C, D, E) ONA

LCS /BSS analyzed within required frequency? g@m N/A

LCS/BSS recoveries acceptable? Yes WNo NA

LCS/BSS traceable? (Levels D.E) Yes No(U®
. LCS/BSS expired? (Levels D,E) Yes No SZAY

LCS/BSS levels correct? (Levels D.E) Yes NoQJUAD>

Transeription/Calculation Errors? (Levels D, E) _ Yes No QUA)

Comments:, '

7. Chemical Carrier Recovery (Levels C, D, E) ON/A

Chemical carrier sdded? ' Yes)No N/A

Chemical recovery acceptable? Yeg No N/,

Chemical carrier traceable? (Levels D, E ) N Yes No@

A3
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Chemical carrier expired? (Levels D, E) ‘ Yes No@
Transcription/Calculation ervors? (Levels D, E) Yes No(NIAf )
Comments:,
8. Tracer Recovery (Levels G, D, E) m
Tracer added? - Yes No N/A
Tracer recovery acceptable? Yes No NVA

. Tracer traceable? (Leveis D, E) Yes No N/A

- Tracer expired? (Levels D, E) Yes No N/A
Tmnsmpuon!C;lcmauou errors? (Levels D, E) Yes No NA
Comments: MNot % SA~F0 me 77':3:[

- P
VRYALL t_. Ie) L

9. Matrix Spikes (Levels C, D, E) aNA
Matrix spike azalyzed? Yes No N/A
Spike recoveries acceptable? ' Yes No N/A
Spike source traceable? (Levels D, E) ‘ Yes No

- Spike source expired? Levels D, E) Yes No
Transcription/Calculation Errors? (Levels D, E) Yes No@
Comments:, '

A-4
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10. Duplicates (Levels C, D, E) 0O NA
Duplicates Analyzed at required frequency? .. Yes/No

RPD Values Aceeptable? %
Transcription/Caleulation Errors? (Levels D, E) -Yes No

Comments;,

-&n#-ﬁ‘v—-f—s-ﬁ &7 e 6/*'/"‘ i

" 11, Field QC Samples (Levels C,DE)

~ Field duplicate sample(s) analyzed?

Field duplicatc RPD values acceptable?

Field split sample(s) analyzed?

 Field split RPD valves scceptable?
Perfoanance audit sample(s) analyzed?.

- Performance sudit sample results acceptable?

Comments:_

12. Holding Times (All levels)

Are sample holding times acceptable? @ No NA
Comments;,

A-S
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13. Results and Detection Limits (ANl Levels )

aNA

Results reported for all required sample analyses?
Results supported in raw data?(Levels D, E)

(Yo WA

Results Acceptable? (Levels D, E)

Yes No
Yes Noiza/

Transcription/Calculation errors? (Levels D, E)

MDA's meet required detection limits?

Yes 1\_!0@

Yes/No N/A

Yes N

Transcription/calculation emrors? (Levels D, E)
Comments:, :

A6
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A-7
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Appendix 6

Additional Documentation Requested
(e-mail from lab re carrier recoveries)
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From: Bushaw, Ruth A

Sent: Monday, June 19, 2006 6:50 AM
To: Trent, Stephen ]

Subject: RE: Tracer Recoveries.
Importance: High

Steve,

The Sr-90 analysis uses a carrier, not a tracer. The carrier recoveries for the Sr-90
analysis for these samples are listed below.

SDG 222520030369

B17N46

S03M000528

Sr-90 tracer recovery = 81.6%

SDG 222520030383
"B17TM6
- S03M000540
Sr-90 tracer recovery = 84.2%

Please let me know if there is any other information that you need.
Thanks,

Ruth A. Bushaw
Project Coordinator
222-S Laboratory
373-4314

From: Trent, Stephen )

Sent: Thursday, June 15, 2006 2:31 PM
To: Bushaw, Ruth A

Subject: Tracer Recoveries.

Ruth,

Need tracer recoveries for Sr-90 in SDG 222520030369... samples B17TM6 and B17N46....

Email response is fine.

Steve Trent

Sample Management Project Coordinator

Fluor Hanford - Groundwater Remediation Project
Ph: (509) 373-5869

Cell: (509) 947-9354

EFax: (866) 252-5816

Site Pager: 85-7344
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