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TABLE A.}

RITH FIELD QC SAMPLES
SORTED BY ENVIRONMENTAL PROBLEM AND REQUEST NUMBER

ARGONNE SITE EMVIRONMENTAL SAMPLES

Dratt - Do Not Cite

IREQ  |PROB[ST |DATE }LOCATION TYPE IMEDIA fnutB SAMPITYPE |_aNIONS | {__03G____IPET HYDROISOIL GAS_ {PES/H/PCBISEMIVOLS |__voLs |_ RADS |
[t sl leoek., | I Locarion | IACTUIPLAN] [ACTUIPLANJACTUIPLANIACTU I PLANIACTUIPLANIACTUIPLANIACTUIPLANIACTUIPLAN [ACTUIPLAN|ACTUIPLAN]
{ L 1pDM/YY | 1 { Iat_ {NED | fat__INED fAL JMED At  InED JAt  fwep [at  fMED {at  INED AL INED AL INED jAL  [NED |
{aR300 1 07/11/87 NPDESOUTF1 EFFLUENT SUR WATER}] 1 1icras | o o}l o ol o e}l o o] o o} o ol o o} 1 1] o o |
JARZ0O 1 07/11/87 NPDESOUTF1 EFFLUENT SUR WATER] 1 1iT col o 6f 1 1] 0 of o 0] o ol 1 141 14 o0 al o 0 {
{aAR300 1 10/11/87 HPBESOUTF1 EFFLUENT SUR WATER} 1 1leras | o ot o ol o ol o ol o ol o ol o 0] 1 1i 0 0
{aR300 1 10/11/87 NPDESOUTF1 EFFLUENT SUR HATER] 1 1iTr coml o of 1 11 0 ol o o}l o ol 1 111 11 o of o o1
1&R300 1 12/11/87 NPBESOUTFL EFFLUENT SUR MATERI 2 ziqc FLE o ol 1 11 0 of o ot o eji o ol ¢ ol 1 11 o 0|
1aR300 1 12/11/87 NPDESOUTFL EFFLUENT  SUR WATERI 1 1ieras | o ¢l o o} o ol o ol o el o el o ol 1 11 0 o |
|ar30n % 12/11/87 NPDESOUTF1 EFFLUENT SUR WATERD 1 T coml o ot 1 1] o 6l o gl ¢ 0 1 111 1t e ol o o
larR30z 2 04/11/87 SAYMILL CR BACKGROUND SEDIMENT | 3 3leraB | 3 3F 3 3] 3 3} e ol o o) 3 31 3 3} 3 3 o o |
|&R307 3 05711787 NPDESOUTF2 SEEP SUR WATERI 3} 1fcraB | 1 11 11 1 1{ 0 ol o o} 1 1t 141 1{ 0 (|
1ARZ07 3 06/11/87 NPDESOUTF2 SEEP SUR WATER! 1 1lGRAB | 1 11 111 10 ol o ol 1 1l 1 111 11 0 0|
jaRz07 3 06/11/87 NPDESOUTF2 SEEP SUR WATERI 1 1iGc NI ) 1f1 1] o 1l o el ¢ ¢l 1 b O B § 14 1 11 o o
{ar307 3 10/11/87 NPDESOUTF2 SEEP SUR WATER] 1 1iorag | 1 1i 1 111 1f o ol o o} 1 1i 1 111 1t o g |
{aR308 & 04/11/87 COAL PILE RWROFF SEDIMENT | 3 3leraB | 3 3} 3 34 3 3 0 o} o ol 3 31 3 31 3 34 0 o |
lARZOB 4 04/11/87 COAL PILE RUNOFF SUR WATER} 1 1iQc RNl 1 111 1l 1 1} 0 ol o o} 1 11 o 111 11 ¢ 0|
[aR309 5 04/11/87 B8Y5 SEWER DRAINAGE SUR WATERI 1 1icras | © o} 1 141 1f 0 ol o ol o 11 1 11 1 1] o 0|
14R209 S . 05/11/87 B815 SEWER DRAINAGE SUR KWATERI 1 wiac FLl o o} 1 14 1 Tl 0 ol o ol o ol o ol o ol o o |
laR309 5 05/11/87 B815 SEHER DRAINAGE SUR WATER} 1 1i6RAB | © el 1 11 1 1l @ ol o o] 1 1t 1 11 1 i{ o o |
laR309 & 06/11/87 B815 SEMER DRAINAGE SUR HATERI 1 1i6RAB | © ef 1 1] 1 1l e o o 0} 1 1} 1 11 1 11 ¢ ol
{&R310 B 04/11/87 B815 SEHER DRAINAGE SEDIMENT | 3 3lcras | © ot 3 3{ 3 3} 0 ol o o} 3 31 3 31 2 3} o o |
{aR311 & 07/11/87 NPDESLOWTP DISCHARGES SUR WATER] 1 1lGrRaB | © gl o ol o ot o el o ol o ol o ol 1 14 0 o
1aR331L & 07/11/87 NPDESIOWTP DISCHARGES SUR WATER} 1 11qC RNl 0O el 1 1] o of o gl o ol 1 111 14 0 of o |
1aR21Y 6 07/11/87 NPBES10WTP DISCHARGES SUR MATER] 1 1T coni o o} 1 1t 0 c} o ol o ol 1 1i 1 1] o ol o o i
IAR311 6 16/11/87 NPBES1OWTP DISCHARGES SUR WATER| 1 iieras | 0 ol o el o el o al o al o sl o 0) 1 1} o o
laR311 6 10/11/87 HPBESLOWTP DISCHARGES SUR WATERI 1 1iy coMl o o6 1 1i{ 0 ol o el o ol 1 111 11 0 ol o o |
{AR311 6 12/11/67 NPDES10KTP DISCHARGES SUR WATER[ 1 1iGrRAB | © el o 6} o ot o s} o o} o ol o ol 1 11 o o |
[aR31I1 6 12/11/87 NPDESIOHTP DISCHARGES SUR WATER} 1 tiveodl o o 1 1t o st o 6} o ol 1 111 1l o of o ol
lAR40CD 7 10/11/87 B31 TAP WA RELLS GRN WATER}] 1 1lGRAB | 1 1l 1 1l sl o ol o ol 1 1{ 1 1i 1 1§ 1 11
laR401 7 10411787 B32 TAP WA HELLS GRN WATER] 1 tigc FLl 1 1i 1l o el o e} o ol o el o ol o of 1 11
[ARGOL 7 10/11/87 B32Z TAP KA KELLS GRN WATER] 1 ticRaB | 1 111 ) S ol o sf o ol 1 111 11 1 1l 1 11
|aracz 7 10/11/87 B163 TAP H HELLS GRN HATER] 1 1lcraB | 1 111 1f 0 ol o ol o of 1 111 1] 1 111 1
|AR403 7 10/11/87 B264 TAP KW HELLS GRH WATER[ 1 tlerss | 12 LU B § 1{ 0 al o ol o 0} 1 111 111 111 1
{ARG04 8 DELETED B6 UGRD TA TANKS SoItL I o 6iGrRAB | © el o ol o ol o 6l o ol o ol o sl o ol o o
{aARGOS 8 17/11/87 B212 U, TA TANKS SOIL I s élcReB | 6 o | o ot o ol 6 6l o ol o ol o ol o sl o 0|
lAR406 9 DELETED HELL %6 HELL GRN WATER| o zisanrl o z2i 0 z2f o e} o ol o o} o 2t o z21 o 21 o z |
[AR406 9 07/12/87 HELL %9 HELL GRN WATER} 2 zipuwp | 2 2} 2 2t o sl o ol o ol 2 21 2z 21 2 21 2 2 |
|AR407 9 DELETED HELL %6 HELL SOIL i o 6IGRAB } © sl o 6l o ol o sl o ol o 6t o 61 o 6l o 6 |
1aR607 9 DELETED WELL %9 HELL SOIL i o 6lcr2B | © 61 0 61 o ol o 6! o ol o 6} o 6l o e o 6 |
18R6Q7 9 01/12/87 HELL 89 HELL SOIL i 1 1leras | 1 111 1} ¢ ol o ol o cf 1 1]l 1 111 101 i

JARGO7 9 02/12/87 HELL %9 HELL SUR WATER] 1} 1{ac RN 1 111 1! o ol o ol o ol 1 1] 1 111 1)1 1
{AR407 9 03/12/87 HELL %6 HELL SOIL 1 1 1iGRAS | ) 111 1t 0 ot o 0} o ol 1 111 111 14 1 1
{aR408 9 DELETED 800 LF NEW HWELL GRN WATER] © HIBAILRI © 1} o 1} 0 ot o ol o al o 11 o 1{ 0 11 o 1
{aR408 9 07/12/88 800 LF NEW HELL GRN HATER]| 1 1{BAILRl © 1t o 1]l o ol o ol o ol o 1§ 0 111 11 0 11
JaR41L 9 17/11/87 800 LANDFI HELL GRN WATER}] 2 2|BKGRNT 2 21 2 zl o ol o ol o 01 2 21 2 21 2 2t 2 2|
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TABLE A.1

ARGONNE SITE ENVIRONMENTAL SAMPLES
WITH FIELD QC SAMPLES
SORTED BY ENVIRONMENTAL PROBLEM AND REQUEST NUMBER

Draft - Do Not Cite

IREG  |PROBIST |DATE JLOCATION TYPE IMEDIA INUMB SAMPITYPE |_ANIONS | METALS | 036G {PET HYDRO|SOIL 62AS |PES/H/PCRISEMIVOLS |__voLs | Raps |
N JNusBl jcoLt. | LOCATION {ACTUIPLAN] IACTUIPLANTACTUIPLANACTUIRPLANTACTUIPLANIACTU] PLANIACTUIPLANJACTUIPLAN]ACTU|PLANIACTU]PLAN]
i 1 10D/MM/YY ) 1t INED | |AL INEp fAL _INED {at [NED fAL [NED JAL INeD At {nED far  fMED jal  [NED JAL INED |
|aR412 9 04/11/87 PLOT M WELL GRN WATER| 2 4 {BAILR] 0 41 o 4} o 21 o ol o o o ol 2 6§ 2 41 o0 4 |
lARG1Z 9 09/12/87 PLOT ¥ HELL GRN WATER] 2 29p0Mp | 2 21 2 2y 0 oi o ol © of{ 2 21 2 21 2 21 2 2 |
laR413 9 09712787 PLOT # NEW HELL GAN WATER| 1 118C FL1 1 11 11 0 of o ol o o1 o o o ol o 0 1 1
[AR413 9 09/12/87 PLOT M NEW WELL GRN WATER] 1 MAC RN 1 1] % 11 o of o o o o1 1 1] 1 1)1 11 1 1
'ARG14 9 DELETED DH3 2 BH.4 WELL GRN WATER] o 6|BAILR] 0O 6} 0 6] o 21 o o}l o o}l o 0] o 61 0 6l o 6 |
{ARG1S 9 05/11/87 PLOT M HELL GRN WATER] 1 1lBaILR| 1 1] 1 1§ o ol o ol © ol o 0l 1 11 1 11 1 11
|4R415 9 05/11/87 PLOT M KELL GRN WATER] 1 jpuMe | 1 1l 1 1l w0 0i 0o ol o ol o 0] 1 11 1 11 1 1
1AR416 9 DELETED 319 AREA WELL GRN HWATER! © ZiBAILR| O 2zl o 21 o 0f o ol o ol o 21 o 2i o 21 o 2 |
1AR417 9 DELETED 319 LANDF, HELL SOIL I o 4|GRAB | © i 0 9§ 0 ol o ot o ol o 41 0 4] 0 41 o 4 |
{ARG17 9 07712787 319 LANDF. HELL SOIL 1 1 1IGRAB | 1 11 1 1] o of o ot o o1l 1 11 1 11 1 111 1]
|AR418 9 DELETED PLOT H WELL GRN WATER] © 2IBAILR} O 21 o 2l o o} 0 ol o ol o ol o 2} o 21 o z i
|AR418 9 DELETED PLOT M WELL GRN WATER] 0 1iec FLl o 1i 0 11 o oq 9 o] o ol o ol o ol o of o 14
12R419 9 05/11/87 PLOT M HELL GRN WATER] 1 1IBAILR]| 1 14 1 1l 0 0§ o ol o ol o ol 1 1§ 1 11 1 11
|AR419 9 06/11/87 PLOT M WELL GRN WATER] 1 1|BAILR] 1 1] X 1] 0 291 o 0} o ol o ol 1 1] 1 1] 1 1
laRu20 9 06/11/87 317-319 LF WELL GRN HATER] 2 2|BKGRN] 2 21 2 z2) o oif 9 o} o0 ol o 2] 2 24 2 24 2 2
|aR420 9 11/11/87 317-319 LF KELL GRN WATER} 1 1]QC RN 1 1] 1 1l o0 ol o o] o ol 1 1] 1 1] 1] 1 1
'ARE00 10 05/11/87 REY. TANKS RASTEWATER SUR WATER| 1 1§qC RN} 2 11 2 1] o 0§ 0 o) o ol 1 1§ 1 10 1 1l 0 0 |
{ARS00 10 05/11/87 RET. TAMKS HASTEWATER SEALED COl 4 alGraB | 2 6| 2 41 o 0} o ol o ol 2 6 ) 2 4 | 4 8l o o |
{AR500 10 09711787 REY. TANKS VIASTEMATER SEALED €D} 21 17iGRAB | & 91 6 91 o o} o ol O ol ¢ 91 & 911y 171 o0 01}
|AR500 10 10/11/87 RET. TANKS WASTEWATER SEALED CO! 4 4|GRAB | 2 2| 2 2} 0 o) 0 ol o o 1 zi 2 21 & 41 0 (]
[ARG00 10 11/11/87 RET. TANKS WASTEHATER SUR HWATER] 1 1iQC FLl 1 111 1l 0 ol o ol o ol o ol o ol o ol o 0
|AR500 10 11/11/87 RET. TANKS WASTEHATER SEALED COl 1)  17IGRAB ) ¢ 9} 6 29 o ol o o) o of & 91 & 9§11 17} © 0 |
1AR500 10 12/11/87 RET. TANKS WASTEWATER SEALED €Ol & 4|GRAB | 2 2} 2 21 o o} o ol o o} 2 2| 2 24 3 41 o o |
{AR500 10 13/11/87 RET. TANKS WASTEWATER SEALED cO{ 7 gleraBs | 4 51 & 51 o0 0ol o ol o 01l 4 5| 4 51 7 9] o 0|
{ARS00 10 17/11/87 RET. TAMKS WASTEHATER SEALED col ¢4 4iGRAB | 2 2| 2 21 o o} o ol ¢ o0l 2 2] 2 2t a4 41 o 01
[aR500 10 18/11/87 RET. TANKS WASTEMATER SEALED CO| & 6iGRAB | 3 31 3 3| o 21 o o o ol 3 31 3 3f 6 61 0 0|
[4R501 11 11/11/87 DRYING BED SLUDGE SEDIMENT | 6 6icrRaB | 6 6l 6 6| 0 0i a al o ol & 6 & 61 5 61 ¢ 6 |
JARS01 11 11/11/87 DRYING BED SLUDGE SUR WATER]I 1 11QC RNl 1 111 1!l 0 a1 0 0ol o o} o 1] 1 1] 1 14 1 11
14R502 12 06/11/87 B145 FLUE DISCHARGES SEDIMENT | 3 3IGRAB | 3 21 3 3i 0 ol o 0l o ol 0 ol o ol o o} o o |
|AR503 12 06/11/87 B145 FLUE DISCHARGES SUR WATER|] 3 3iGRAB | 3 31 3 31 o ol a ol o 0of 3 3| o0 ol © ol 0 01
'ARS03 12 06/11/87 B145 FLUE DISCHARGES SUR WAYERI 1 1i0C RNI 1 111 1i 0 o o0 ol o o} 1 11 o ol o ol o o1
JARS04 13 11/11/87 B148& FLUE SEEPAGE SOIL I 6 6iGRAB | & 6l 6 61 0 21 o ] o o] o ol o of o ol o o1l
'AREDSG 13 11/11/87 B148 FLUE SEEPAGE SUR WATER} 1 1lec AN] 1 111 1i 0 of o o} o o} o ol o 0| o 0o} o o i
|aR505 14 06/11/87 317 AREA BURN PILE  SOIL | 2 216RAB | 2 2) 2 2] o 0f o0 ol o 0} 2 21 2 2t 2 21 o o]
1AR506 15 06/11/87 B. 378/382 LEAD SOIL 1 9 9|GRAB | © ol 9 9] o 0f o ol o 0j o ol o ol o ol o (|
|aR507 16 06/11/87 BLDG 108 SILT SEDIMENT | 3 3lGRAB | © g 3 3]l 0 9¢ o0 ol o of 3 31 3 31 3 3| o ol
{ARS08 16 06/11/87 BLDG 108 SILT SUR HWATER] 1 11QC RNl © aj 0 ol o I ol o o) 1 11 1 11 1 11 o o |
{ARS08 16 06/11/87 BLDG 108 SILT UNSEAL cO| 3 3jGRAB | O 6.1 o oi o D o o} o ol 3 3| 3 31 3 31 o o |
{ARB0OO 17 06/11/87 319 LANDF STREAM SEDIMENT | & 6IGRAB | © o} & 6} 0 sf o o] o ol 6 61 6 6l 6 61 o o1
[ARGO1 17 16/11/87 319 LNDF-S LANDFILL SOIL 3 6iGRAB | 0 o 3 61 0 ai o of o ol 3 61 3 6§ 3 61 0 0|
1ARB02 17 09/11/87 319 LDF-NH BACKGROUND SOIL i 9 9iBKGRN] 9 91 9 91 9 0 9 9] o o1l 9 91 9 91 9 91 8 91
|aR802 17 09/11/87 319 LDF-NW BACKGROUND SUR WATER! 1 1IBKGRN| 1 111 11 o ol o 1] 0 01l o 1§ 1 1] 1 111 1
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TABLE A.1

ARGONNE SITE ENVIRONMENTAL SAMPLES
HITH FIELD QC SAMPLES
SORTED BY ENVIRONMENTAL PROBLEM AND REQUEST NUMBER

Draft - Do Not Cite

IREQ  |PROBIST JDATE |LOCATION TYPE IMEDIA iNuMB SAMPiTYPE |_ANIONS | _METALS |_ 0a8 IPET_HYDROISOIt GAS {PES/H/PCBISEMIVOLS |_ vots |_Raps |
itue fnuvsi leokl. ! LOCATION JACTUTPLAN| {ACTUIPLANIACTUIPLAN|ACTUIPLANIACTUIPLAN] ACTUTPLAN|ACTU [PLANIACTU{PLANIACTUIPLANACTUIPLAN]
] I |oD/H/YY | { JaL  iNED | far_ inep [AL  [NED [AL INED [A) INED faL  INED At INED {at INED faL INED jaL {NED |
|AR803 18 ODELEYED 317 AREA DRAINAGE SOIL I ¢ licras § 0 1l o 1l o sf o o} o o) o T} o 11 0 1] 0 0 i
|aR80% 18 10/11/87 317 AREA DRAINAGE SOIL [ ¥ 1lGRas | 1 111 1l o ol o el o o] 1 1] 1 1] 1 1] e L |
|aARB03 18 12711787 317 AREA DRAINAGE SOIL Y 4lGra8 | & 4t 4 41 0 el o sl o ol 4 41 4 41 3 4“1 © ol
[aR8OG 18 05/11/87 SE 317 ARE DRAINAGE SEOIMENT | 3 3iGRaB | 3 3{ 3 st o o} o ot o o] 3 3{1 3 31 3 3| o oi
1aARB0% 18 05/11/87 SE 317 ARE DRAINAGE SUR WATER] 1 il mul 1 1§ 1 11 o ot o ot o 0] 1 1} 1 11 11 o o |
{ARBOS 19 05/11/87 319 LANDFI LANDFILL SEDIMENT | 3 3lerAB | 3 31 3 31 0 of o o] o 0ol 3 3| 3 3] 3 31 0 o1
|aR806 20 13/11/87 B70 WP LAGOON SOTL I 7 slepras | 7 st 7 sl o sl o ol o ol 7 a8l 7 8] 6 81 7 8|
{ARBG6 20 13/11/87 570 HTP LAGOON SUR HWATERl 1 1lqc RNl 1 1t 11 0 6] o 0 o ol 1 1] 1 1) 1 1) 1 1
|AR807 21 16/11/87 NIKE SITE DRAINS SOIL I 6 6lcRaB | 0 ol e 6t o el o ol o el o ol e 6l s 6] o ol
largoz 21 17/11/87 NIKE SITE DRAINS SOIL I 2 2ieras | © ol 2 2t o ol o otf o ol o at 2 21 2 21 a ]
laR808 21 DELETED MNIKE SITE DRAINS SOIL I o tteras | o ol o ol o of o 1i 0 sl o ot} o o} o ol o ol
|ARB08 21 17/11/87 NIKE SITE DRAINS SOIL i 3 3lgraB | 0O o}l o ol o ol 3 3] o ol o cf o ol o ol o o
{ARB0S 21 17/11/87 NIKE SIYE DRAINS SUR WATERI 1 1iqc RNt 0 s}l o ol o el o 1l 0 o6} 1 ot 1 of o ol o ol
{ARB09 2z2 10/11/87 UNDKRTRS P POND SEDIMENT | 3 3lcraB § O ol 3 3} o sl o ol ¢ ol o ol o sl ¢ 61l © [
jAR809 22 16/11/87 UNDHRTRS P POND SUR WATERE 1 1fqe mNf o et 1 1 0 ot o i o ol o o} o o} o o) o o}
{AR810 23 14/11/87 BLOG 19/34 D&D SOIL 1 9 glGrag | 9 91 9 91 o e} o o] o 6l o ol 9 9{ 9 9] o 01
|aRB11 24 16711/87 317 VAULT toH L. WAST SOIL I 6 6iGraB t 0 al o ol o el o ol o o} o sl o of o cf{ 6 61
|ARB1Z 25 13/11/87 CP-3 AREA SITE A SOIL 1 6 6{GRAB | o ol 6 61 o o]l o o} o ol o ol 6 61 6 6! o 0|
{ARB13 25 13/11/87 SITE A SITE A SOIL | I 4 7icras | © ot 7 71 0 o}l o o} o 6§ o ol o 0o o g} © 0l
laR814 25 DELETED SITE A SITE A AIR t o 3iGraB | D ol o ol o ot o 6} o 31 0 ol o o} o ol o 0 |
[aR814 28 15/11/87 SITE A SITE A AIR | I | 1iqc FLl o al o sl o el o ol 1 i1i 0 of O o} o ol ¢ o
{aRB14 25 15/11/87 SITE A SITE A AIR I 3 3feraB | © ol o ¢l o ol o e} 3 3 0 ot o 0l o ol o |
|AR815 25 DELETED SITE A SITE A SoIL } o 1z2icraB | O ol o 121 o o] o ol o o} o 12} 0 112} 0 121 0 o1
1AR815 25 13/11/87 SITE & SITE A SUR WATERI 1 1lac RN1 0O ol 1 1§ 0 ol ¢ ol o ol 1 1{ 1 1f 1 it o ai
14R316 26 12/11/87 SUNDCO STA GAS SPILL  SOIL | 1 2tcras | 0 o}l o ol o el o ol 1 2} o gt o0 ol o ot o |
ltraie 26 12711787 SUNOCO STA GAS SPILL  AIR I 4 3igc FLi o© ol o© of o ol o of 2 31 o ot o o} o of{ o |
{2R816 26 12/11/87 SUNOCO STA GAS SPILL AIR I 4jGrRaB | © el o gl o of o o} 3 41 o c{ o of o ol © ]
1aRBY7 27 89/11/87 Bl45 DRUM DRUM SOIL | 2 ziGras | o ol o ol o ol o 2} o ol o ol 2 21 2 21 o [ |
|aRB18 28 DELETED PLOT M SEEP SUR WATER{ O 1lRc RN O al o0 1t @ atl o el o ot ¢ gl o O 1{ © ot
[aRg18 28 DELETED PLOT M SEEP GRN WATERlI © 3tGraB | 0O 31 o 31 ¢ 0} o ol o e} o gl o 3) ¢ 3§ 0 gl
lara19 28 04/11/87 PLOT M SEEP SEDIMENT | 3 3fcrRaB | 3 3.} 3 31 o 6! o ol o cf o ol 3 3] 2 31 o o}
[ARNDYL 99 05/11/87 TRIP BLANK KATER | 3 ifqe sl o sl o o}l © 6i o o}l o ol o 0| o 0§ 1 31l o o |
{ARNOS 99 06/11/87 TRIP BLANK HATER I 1 1iqc 8Ll o ol o ol o ol o ol o ol o o) o ol 1 11 0 (T}
{arRNO7 99 06/11/87 TRIP BLANK MATER (. 1fqc el o of © ot o ol o 0) o ot o 8] o o 12 1] 0 o i
farnoa 99 09/11/87 TRIP BLANK WATER ] 1 1iqec sl o ot o ol o ol o ol o o] o s}l o gl 1 1] 0 |
{ARN11 99 09/11/87 TRIP BLANK WATER I 1 1iqc 8Ll © sl o© ot o o} o sl o ol o ol o ol 1 11 © o i
1ARN12 99 106/13/87 TRIP BLANK WATER I 1 ifqc BLl o sf 0 ¢l o ol o ol o ol o ol o el 1 11 0 01
[ARN1E 99 10/11/87 TRIP BLANK RATER [ 1iqc 8Ll o sl o ol o [ of o ol o ol o ol 1 1f{ 0 0|
{ARN16 99 11/11/87 TRIP BLAMK WATER i1 1lac BLY O ct o ol o i o of o ol o ol o ot 1 14 0 o |
{ARNL19 99 11/11/87 TRIP BLAMK KWATER ! 1 llgc BLY © of o ol o ot} o ol o of o ofi o o} 1 1{ o ot
[ARM21 99 12/11/87 TRIP BLANK KATER | I 1 1iQqC BLY 0 ol o ol o el o ot o cf o ol o ol 1 1l o ¢
[aRH24 99 12/11/87 TRIP BLANK HATER f 1 1iqc BLE O ot o ol o ol o ol o of o ol o o} 1 11 0 o
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TABLE A.}1

ARGONNE SITE ENVIRONMENTAL SAMPLES
WITH FIELD QC SAMPLES
SORTED BY ENVIRONMENTAL PROBLEM AND REQUEST NUMBER

IREQ |PROBIST |DATE JLOCATION | TYPE |MEDIA INUMB SAMPIYTYPE |_ANIONS | METALS | _ 026G |PEY_HYDROISOIL GAS |PES/H/PCBISEMIVOLS §_ vOLS |_RaDS |
Ihuvs ramg {coLL. H | LOCATION | JACTUIPLAN] |ACTUIPLANIACTUIPLANIACTUIPLANJACTUIPLANIACTUIPLANIACTUIPLANIACTUIPLANTACTUIPLAN]ACTUIPLANI
| |DD/MM/YY | | 1AL iMeD | {aL  INED jAL  INED jaL  INED jar  iMED 1AL INED lAL  NED_jaL  INEp Jat  INED jat NED |
|ARN26 99 16/11/87 TRIP BLANK WATER I3 alqc BLI 0O ol o ol o ol o ol o ol o ol o ol 1 11 o 01
|ARNZ8 99 l6/11/87 TRIP BLANK HATER [ iiqQc BL! © ol o o0{ o g} o ol o oi a ol o o} 1 1] o [
|aRM29 99 16/11/87 TRIP BLANK HATER ] 1 1lac BLl 0O oi o of o 0f 0 o}l o of o [ ] 91 1 1}l o ol
|ARN3G 99 19/11/87 TRIP BLANK HATER I 3 ilqc BLI © o] o ol o ol o o) o sl o 0l o ol 1 11 0 0|
JARNZ6 99 19/11/87 TRIP BLANK HATER I | ilqc BLl © ol o 0o o o}l o o} o ol o 04§ o o 1 11 0 (]
1ARG06 99 07/12/87 TRIP BLANK HATER 1 2 2iqc BL| O ot o Dl 0 01 o ol o ol o 01 o 01 1 21 o 0|
1aR408 99 07/12/87 TRIP BLANK HATER 1 1 Qe BL] 0 ei o ol o ol o ol o ol o ol o ol o 11 0 o i
|ARG13 99 09/12/87 TRIP BLANK HATER 1 2 2iqC BLl © of o of o ol o o] o ol o 0ol o ol o 21 o o |
TOTAL 280 362 129 178 191 256 17 18 18 29 10 16 123 178 160 222 195 276 54 91
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Appendix B
BACKGROUND CONCENTRATION LEVELS OF ANALYTES OF ANALYTES
B.1 Radionuclides
B.1.1 Surface Water

The attached tables provide data on background concentration levels of contaminants in
surface water near Argonne National Laboratory. Sawmill Creek runs through the ANL
grounds. The 16K sampling site (Table B.1) is upstream from ANL. Sawmill Creek then
drains into the Des Plaines River. Samples in rows labeled A (Table B.2) are upstream
from the mouth of Sawmill Creek, and can therefore be considered as background.
There are also samples from the lillinois River (Table B.3). These samples are from
below the point where the Des Plaines River empties into the lllinois River.
Apparently, however, the dilution by that point is sufficient that these samples do not
contain any noticeable contamination from ANL.

B.1.2 Groundwater

From Table 4.10 of ANL-88-13, the levels of radionuclides in tap water were as follows:

Alpha (nonvolatile) 0.5 pCi/L

Beta (nonvolatile) 3.5 pCi/L.

Tritium <100 pCi/L

Strontium-90 <0.25 pCi/L.

Radium-226 0.15 pCi/L

Uranium (natural) 0.31 pCi/L
B.1.3 Sail

The top 5 cm of soil at remote (offsite) locations were sampled to determine
concentrations of radionuclides. The average of off-site results are as follows:

Potassium-40 19.23 +2.05 pCilg
Cesium-137 0.888 + 0.23 pCilg
Radium-226 142 £ 0.17 pCilg
Thorium-228 1.01 +020 pCig
Thorium-232 091 0.7 pCig
Plutonium-238 0.8 + 0.1 fCilg
Plutonium-239 17.8 +4.6 fCilg
Americium-241 6.4 +4.0 fCilg
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B.1.4 Sediment

The average concentrations of radionuclides in (river) bottom sediment at remote
(offsite) locations are as follows:

Potassium-40 1741 £ 3.78 pCilg
Cesium-137 0.13 +0.09 pCig
Radium-226 111 020 pCig
Thorium-228 0.75 0.17 pCig
Thorium-232 0.68 +0.18 pCilg
Plutonium-238 0.2 0.1 fCilg
Plutonium-239 2.9 +2.0 tCi/g
Americium-241 0.8 +0.6 fCi/g

B.2 Chemical Constituents
B.2.1 Surface Water

The concentrations of chloride, sulfate, and total dissolved solids (TDS) are as follows:

Chloride 147 + 43 mg/L
Sulfate : 90 + 30 mg/L
DS 586 1+ 97 mg/L

Some additional background chemical data from Sawmill Creek, just upstream from the
waste water outfall are given in Table B.4. Some background field data (pH and
temperature) for surface water are also given.

The data in Table B.5 are from wells at the ANL site and from treated water. With
regard to these data, the last paragraph on page 83 of ANL-88-13 states: "Samples
from the wells and treated water were analyzed for the inorganic constituents listed in
Table B.5. The results are similar to those obtained in the past and are levels
normally found, except for the copper concentration of 83 ug/L in Well #1.* Given that
statement, | might consider using these data (except for the copper noted above) as
background, or at least as an upper limit on background.

REFERENCE:
Golchert, N.W., and T.L. Duffy. 1988. 1987 Annual Site Environmental Report for

Argonne National Laboratory. ANL-88-13, Argonne National Laboratory, Argonne,
lllinois 60439.
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Table B.1. Radionuclides in Sawmill Creek Water, 1987
Type of No. of Concentrations (pCi/L)
Activity Samples Avg. Min. Max.
Alpha 12 1.9+0.1 0.8
2.4
{Nonvolatile)
Beta 12 71 4 9
(Nonvolatile)
Hydrogen-3 12 <138 <100 321
Strontium-90 12 0.31 £0.01 <0.25 0.48
Cesium-137 10 - - <1.0
Uranium™* i2 2001 0.8 3.2
(Natural) ) '
Neptunium-237 11 - - <0.001
Plutonium-238 12 - - < 0.001
Plutonium-239 12 - - < 0.001
Americium-241 . 12 < 0.001 < 0.001 0.001
Curium-246 i2 - - < 0.001
and/or
Californium-252
Curium-244 12 - - < 0.001

and/or
Californium-249

** Uranium concentrations in units of mg/L can be obtained by multiplying the
concentration given by 1.48.
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Table B.2. Radionuclides in Des Plaines River Water, 1987

Type Of No. of Concentration (pCi/L)

Activity Samples Avg. Min. Max.
Alpha 11 1.7£02 1.3 24
(Nonvolatile)

Beta 11 1213 8 19
(Nonvolatile)

Hydrogen-3 - " <132 < 100 247
Strontium-90 11 0.29 £0.07 <0.25 0.43
Uranium** 11 1.3+04 0.3 25
(Natural)

Neptunium-237 10 .- - < 0.001
Plutonium-238 11 - - < 0.001
Plutonium-239 11 - - < 0.001
Americium-241 11 - - < 0.001
Curium-242 11 - - < 0.001
and/or

Californium-252

Curium-244 11 - - < 0.001
and/or
Californium-249

** Uranium concentrations in units of ug/lL can be obtained by multiplying the
concentration given by 1.48.



Table B.3. Radionuclides in lilinois River Water, 1987
(Concentrations in pCl/L)

Date Uranium**

Collected Location Alpha* Beta" Hydrogen-3  (natural)  Plutonium-239

May 19 McKinley Woods 098+0.3 8.5+0.4 138+ 96 0.6+ 0.1 < 0.001
State Park

May 19 Below Dresden 14+£02 3.4+0.2 < 100 1.4+£0.1 < 0.001
Power Station

May 19 Morris 21+03 75+ 0.3 156 £ 97 0.91+0.1 -

May 19 Starved Rock 14103 6.71+0.3 112+ 96 0.9+0.1 -
State Park

October 1 McKinley Woods 05+0.2 77103 229+ 74 05+0.1 < 0.001
State Park .

October 1 Below Dresden 0.71+0.2 64103 231+ 74 0.8+0.1 < 0.001
Power Station

October 1 Morris 0.6 £ 0.1 6.0£03 181+ 73 05x0.1 -

October 1 Starved Rock 1.0+0.2 74+0.3 182+ 73 0.7+0.1 -
State Park

*Nonvolatile activity.
**Uranium concentrations in units of ug/L can be obtained by multiplying the concentration by 1.48.
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Table B.4. Data for Sawmill Creek 15m (50ft) Upstream From
Waste Water Outfall, 1987

No. of Concentration (mg/1)
Constituent Location Samples Avg. Min. Max.
Ammonia 7™M (Up) 24 0.1%£0.0 0.1 0.1
Nitrogen
Chloride 7M (Up) 24 148+ 41 44 443
Dissolved 7M (Up) 24 10.8t1.0 6.7 15.5
Oxygen
Dissolved 7M (Up) 24 592+93 336 1110
Solids
pH* 7M (Up) 24 - 7.8 8.9
Sulfate 7™ (Up) 24 92 .*+13 48 140
Temperature®™ 7M (Up) 24 1411x34 0.3 28.1
*Unit

"*Degrees centrigrade
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Table B.5. Inorganic Constituents in Domestic Water, 1987
(Concentrations in mg/L)
Inorganic Well Number Treated
Constituent 1 2 3 4 Water
Aluminum < 0.06 < 0.06 < 0.06 <0.06 <0.06
Antimony <0.5 <0.5 <05 <05 <0.5
Arsenic <0.004 < 0.004 < 0.004 < 0.004 < 0.004
Barium 0.094 0.081 0.052 0.050 0.050
Beryllium < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
Cadmium < 0.004 < 0.004 < 0.004 < 0.004 < 0.004
Chromium <0.02 <0.02 <0.02 < 0.02 <0.02
Copper 0.083 <0.02 < 0.022 <0.02 <0.02
Lead <0.01 < 0.01 < 0.01 0.12 < 0.004
Manganese 0.035 0.019 0.016 0.014 < 0.01
Mercury < 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002
Molybdenum <05 <05 <05 <05 <05
Nickel <0.02 <0.02 < 0.02 <0.02 <0.02
Selenium < 0.002 < 0.002 < 0.002 < 0.002 < 0.002
Silver <0.03 <0.03 < 0.03 <0.03 <0.03
Sodium 36.9 244 224 21.1 21.7
Thalilium <0.3 <03 <0.3 <03 < 0.3
Vanadium < 0.01 < 0.01 < 0.01 0.01 < 0.01
Zinc <0.02 0.027 0.016 0.011 0.011
Chlorides 79 55 49 42 58
Fluorides 0.24 0.29 0.30 0.33 0.3
Sulfates 140 130 100 140 150
Turbidity (NTU) 114 6.4 72 71 1.9
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m H UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
]

. - OFFICE OF RESEARCH ANG QEVELOPMENT
R ENVIRUMMENTAL MONITCRING SYSTEMS LABORATORY-LAS VEGAS
. PO.BOX 93478
LAS VEGAS, NEVADA 89193.3478
1702/798-2100 - FTS 34%.2100)

o rzais FEB 22 1988

D. Karen Xnight

DOE Environmental Survey Sampling
and Analysis Manager

U.S. Department of Enerqy

Forrestal Bldg., EH-24

1000 Independence Avenue

Washington, DC 20585

Dear Ms. Knight:

Enclosed is the final report by Jesse Gerard of LEMSCo for

an on-site radiation measurement evaluation and the final report

by Cynthia Miller, Jeffrey Worthington, and Betty Malcne of
Techlaw for an on-site evidentiary audit carried out at the Qak
Ridge National Laboratory on August 25, 1987.

J. Garard's report includes a completed copy of the new
checklist for radiation measurement quality assurance support
pattarned after those established for the inorganic and organic
technical areas under the Contract Laboratory Program (CLP) of
the EPA. He outlined during the visit and the debriefing the
data items required for a full data package for the sample
designated group(s) that will get the full audit. ORNL will
cooperate in furnishing this material.

The evidentiary audit covered all areas of the laboratory
involved with the DOE envircnmental survey even though no
technical evaluation was made during this visit for the organic
and inorganic laboratory areas.
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Of the four items noted in the Techlaw report as being
repeated from the previous audit of June 10, 1987, the one of
rewriting SOPs to may be the most extensive in effort but once
done, will be the easiest to maintain or adapt in the future.

The most difficult ,item of the four to keep from reappearing is
the one involved with accounting for errors and error correction
in the data documents. Training is important and supervisors have
te vigilantly watch that proper correction is applied when bad
data is to be identified as such. The other recommendations,
both previous and from this audit can easily be addressed by
following the procedures in the SOPs when they have been revised.

Sincerely,

- e T—
% % féx/t" ot

Hareld A. Vincent
Chemist
Quality Assurance Research Branch
Quality Assurance and Methods Development Division

Enclosures

ccs
William Laing, ORNL
Pamela Howell, ORNL
Jeff Wade, ORNL
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USEPA/EMSL - lLas Vegas, NV
(702) 798-2129

Harold Vincent =~ Chemist

EMSL/LEMSCO - Las Vegas, NV
(702) 798-=3146 '

Earl Whittaker = Staff Scientist
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Agency's (EPA) National Enforcement Investigations Center (NEIC)
under EPA Contract #68-01-7369.
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INTRODUCTION

The National Enforcement Investigations Center (NEIC)
assigned the Contract Evidence Audit Team (CEAT) %o perform an
evidence audit on Martin Marietta Energy Systems (MMES)
Analytical Chemistry Division Laboratory located at Oak Ridge
National Laboratory in Oak Ridge, Tennessee. The laboratory is
receiving, preparing, and analyzing samples using USEPA Contract
lLaboratory Program (CLP) protocols for the Department of Energy's
(DOE) Environmental Survey.

The purpcse of this audit was to determine if laboratory
pelicies and procadures are in place to satisfy evidence handling
requirements. The report specifies the corrective acticn needed
to meet EPA Evidence Audit Requirements.

The audit was conducted on August 25, 1987 in conjunction
with a technical audit performed by representatives from the
USEPA Environmental Monitoring Systams Laboratory (EMSL) at Las
Vegas, Navada.

The following operations, accompanying documentation, and
writtan standard cperating procedures (SOPs) wera reviewed:
sample receiving, sample storage, sampla tracking (from recaipt
to completion of analysis), and analytical projact file
organization and assambly.

EXECUTIVE SUMMARY

This was the third audit of MMES conductad by USEPA repre-
sentatives in support of the DOE Environmental Survey Program.
The previous audit wvas conducted on June 8=9, 1987 and resulted
in nine recommendations. Four of the nine recommendations have
not been addressed or corrected. The recommendations from the
Previous audit still requiring corrective action are:

1. The laboratory's written SOPs should be ravised to
include accurata descriptions of the actual laboratory
procedures in the following areas:

a. Sanmple Raceiving

b. Szaple Storage

C. Sample Identification
d. Sample Security

e. Sample Tracking

£. Analytical Project File Organization and Assembly

2. Corrections to documents should be mada by drawing a
single line through the errcr and initialing and dating

the correction. Correction fluid should not be used on
Environmental Survey project-related documents.

Page 1 of 12
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3. Laboratory personnel should racord the appropriatg
information on the Organic Sample Control and Chain-of~
Custody Sheet or indicate that the activity was not

performed.

4. Airbills should be routinely placed in the receiving
document files.

The following six findings (non-conformances to Evidence
Audit Requirements) were identified during the present audit and
ara discussed in this report:

Eindings

1. Written SOPs did not contain accurate descriptions of
the actual laboratory procadures used for the
following:

a. Sample Receiving

b. Sample Storage

¢c. Sample Identification
d. Sample Security

e. Sample Tracking

2. Information was cbliteratad or rendered unreadable.

3. Error corrections were not consistently signed and
) datad by the analysts.

4. Entries in the explosives laboratory logbook are not
consistantly signed and dated.

5. Sample receiving information on the Organic Sample
Control and Chain-of-Custody Sheet is not recorded in
the space provided.

6. Airbills are not always placed in the receiving
document file.

As a result of these findings, the following recommendations
were made:

Recommendations

1. The laboratory's written SOPs should be revised to
include accurata descriptions of the actual laboratory
procedures in the following areas:

Page 2 of 12
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a. Sample Receiving

b. Sample Storage

c. Sample Identificatien
d. Sample Security

e. Sample Tracking

2. Corrections to supporting documents and‘raw data should
be made by drawing a single line through the error and
entering the correct information.

3. Corrections and additions to supporting documents and
raw data should be dated and initialed.

4. Logbook entrias should ba dated and signed by the
analyst or individual performing the activity at the
‘time the activity was performed.

5. Laboratory personnel should rscord the appropriate
information on the Organic Sample Control and Chain-of-
Custody Sheet or indicate that the activity was not

- performed. _

6. Airbills should be routinely placed in the receiving
document files. : ‘

The audit was concluded August 25, 1987. Audit participants
- are listed on the cover page of this report.

Page 3 of 12
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PROCEDURAL AUDIT

The procedural audit consisted of review and examination of
actual and written SOPs and accompanying documentation for the
following laboratory operations: sample receiving, sample
storage, sample identification, sample security, sample tracking
(from receipt to lompletion of analysis), and analytical project
file organization and assembly.

Sample Receiving

Samples are received at the shipping/receiving area of the
laboratory which is located approximately one mile from the _
laboratory building. A receiving clerk signs the airbills, and
the sample containers are delivered to Building 4500S by the
facility's delivery service. The Federal Express couriers may
deliver the sample containers dirsctly to Building 4500S on
Saturdays.

Barry Grant, the designated sample custodian, takes
pessession of the containers. B. Grant inspects the custody
seals and open the containers in the sample receiving area of
Building 4500S. The custodian signs and datas the chain-of-
custody records, checks for the presence/absencs of receiving
documents, and verifies the agreement/non-agreement among
information racorded on the sample shipping documents. The
sample custodian records the receiving information on the
Shipping Container Sample Log-In Form.

According to Bruce Clark, problems associated with sample
condition or documentation and their resolution aras noted in the
"Comments" column of the Shipping Container Sample Log-In Form
and the "Remarks" column of the Field Chain-of-Custody Record.
Alsc, according to Brucs Clark, tag numbers not referenced on
shipping documents are recorded on the Field Chain-of-Custody
Record.

A Raquest for Analytical Services Form is also received with
the samples. This form contains information regarding sample
identification and requestad analyses.

An intarnal chain-uf-custody receipt record is completed for
each batch of samples raceived at the facility. This document is
" sent with the sample when delivered to the analyst. A unique
laboratory identification number is assigned to each sample when
the sample arrives at the laboratory where the analysis is to be
performed. Each laboratory (inorganic, organic, radicchemistry)
has the same method for assigning identification numbers. The

Page 4 of 12

C-10 .



year is the first two (2) digits, the month is the second two (2)
. digits, the day is the third two (2) digits, and the sequence
order representing the order in which the sample was checked in
for that day is the last two (2) digits.

Inorganic Sample Receiving .

The sample custcdian makes a copy of the Raquest for
Analytical Services Form and writes a request number on the
original form. A sample identification number is then assigned
to each inorganic sample, and the numbers are recorded on the
original request and on the Sample Log-In Sheet.

Copies of the Request for Analytical Sarvices Form are sent
to each inorganic laboratory to serve as notification of sample
arrival. The samples ares placed in a storage arsa located
adjacent to the sample recaiving area.

Ofganic Sampla Receiving

The sample custodian sends a Request for Analytical Services
form to the organic analysis dapartment to inform the department
of thae arrival of samples. The organic laboratory assigns
identification numbers to each sample and places them in storage.

Radicchamistry Sampla Receiving

A copy of the Request for Analytical Services Form is also
sent to the radiochemistry laboratory. The radiochemistry
laboratory assigns identification numbers to each sample and
places them in storaga.

Written SOPs for sample receiving have been developed and
implemented. The auditor read these SOPs, and they did not
accurately describe the proceadures in use for sample receiving.
These SOPs ars documanted in Quality Assurance/Qualjity contyol

» - N P roced = ing.

N » D
e receliidl aAng H3ld

Storage, identification, and security procadures are
dascribed in the four secticns balow.

Inorganic Sample Storage and Identification
Inorganic samples are stored in the Building 4500S storage
room located immediately adjacent to the sample receiving room.
Samples designated for Inductively Coupled Plasma (ICP) analysis

may also be stored in the same storage room. If samples are
delivered on Saturday, all samples could be stored here.

Page § of 12
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Inorganic samples are identified with the field identifica-
tion number and the assigned laboratory number. Sample prepara-
tion containers are identified with the laboratory number,
percent acid, and sample weight or volume.

In Building 150S, samples are stored in a logked three-door
refrigerator located in the hallway near the entrance to the
atomic absorption (AA) laboratory. Praparsd AA metals samples
are stored in locked cabinets in the AA laboratory. Samples and
digestates for AA and mercury analysis are also stored in locked
cabinets in Building 2026 Annex.

Samples prepared for AA and mercury analysis (digestates)
are identified with the field identification number and the
laboratory number. Sample preparation containers are identified
with the laboratory number.

Organic Sample Storage and Identification

Organic samples ara stored in the sample preparation
laboratory located in Building 4500S. Extracts are stored in a
refrigerator located adjacent to the analysis area.

Organic samples are identified with the field number and the
assigned laboratory number. Sample extract vials are marked with
a marking pen or sticker indicating the assigned laboratory
number.

Radiochemistry Sample Storage and Identification

Samples requiring radiochemistry analysis are stored in the
lockaed custody room located in the radiochemistry department in
Building 45005. These samplas are identified with the field
identification number and the assigned laboratory number.

Security

The refrigerators and sample storage areas are locked at
night. The facility is surrounded by a fence. Visitors must
enter through a visitor screening center, cbtain an identifica-
tion tag, and sign in before thay are allowed to entar the
‘facility. The visitors are not escorted when entering the
facility. This was discussed during the post-audit debriefing.
.-The AA preparation and analysis laboratories in Building 1505 are
locked at night. '

Written SOPs for sample storage, identification, and sample
security have been developed and implemented. The auditors read

these SOPs, and they described the procedures in the laboratory;
however, they did not accurately describe the storage areas in

Page 6 of 12
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the laboratory that will be used for Environmental Survey
samples. The SOPs are documented in the laboratory SOPs Quality
ASS ance/Ouali ; =] ccedures and

All samples are currently recaived at the "inorganic
receiving area" of Building 4500S8. Metals samples requiring ICP
analysis ara also prepared and analyzed in Building 4500S.

Cyanide, oil and greass, ion chromatography, and radio-
chenistry tests are performed in Building 4500S. Asbestos
analyses are performed in Building 4500N.

Metal samples for AA analysis are delivered to Building
1505. These samplss ars then taken to the Building 2026 Annex
where they are prepared (digested). The mercury fracticn is
analyzed by cold vapor AA in Building 2026 Annex. The AA metals
digestatas are returned £to Bullding 1505 where they are analyzed
by Furnace AA.

. The preparation and analysis of "explosives" samples are
performed in Building 2026 Annax. :

Samples may be tracked through the laboratory from raceipt
to completion of analysis by using the following documents:

1. Shipping Containar Sample Log-In Forms X
2. Request for Analytical Services (Several Copies)
3. Receipt Record/Chain-of-Custody Forms
4. ICP Preparation Logs
S. ICP Preparation Contrcl Worksheets
6. ICP Analysis Logbocks (ICP EPA/CLP Program Log)
7. Log-In Books (AA and Hg Samples)
8. Contract Laboratory Samples = Flame AA and Furnace AA
Analyses Building 1505 Logbook
9. Contract Laboratory Samples Preparation and Mercury
Analysis Building 2026 Annex Log (AA and Hg Prepara-
tion, Hg Analysis)
10. AA Analysis Contral Worksheets
1l. . CLP Logbocks (Cyanide Preparation and Analyses)
" 12. Phenol Analysis Logbooks :
13. Ion Chromatography Analysis Control Worksheets
14, Asbestos Samplaes Pantex (Asbestos Determinations)
15. CLP Logbuoks (0il and Grease Determinations)
16. 0il and Greases Analysis Control Worksheets
17. Uranium Analysis Control Worksheets

Page 7 of 12
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18. CLP Logbooks (Explosives Weight and Identification
Number)

19. HPLC Sample Logbooks (Explosive Analyses)

20. Sample Praparation Logsheets (Organic Preparation)

21. GC/MS Instrument Operations Logsheets

22. GC Instrument Operations Logsheets

23. Chain~of-Custody Record Low-Level Radiochemical
Analysis Group

24. Alpha/Beta Worksheets

25. Gamma Scan Worksheats

The proceduras and documentation used to track inorganic and
organic samples and radiochemistry samples are described in the
following three sections.

Inorganic Sample Tracking

Copies of the Request for Analytical Services Forms (with
the assigned inorganic batch number) are sent to the appropriate
indrganic laboratories by B. Grant to serve as notification of
the arrival of samples. Preparation of samples for ICP analysis
are documented in the ICP preparation lcqbeok entitled Logbogk

3 EPA S 3 4 =147 ICP
preparatan inﬁormatxcn is also recorded on an ICP Preparation
Control Worksheet. The ICP analyses ara recorded in the logbeook

entitled ICP EPA/CLP Program Log.

‘Metals samples for AX analysis are brought to Building 1505
aftaer the laboratory personnel signs the Receipt Record/Chain-cf-
Custody Record.

The samples ars then deliverasd to Building 2026 where
mercury and inorganic sample digestions are rscorded in a logbook
entitled Gontract Laboratory Samples Preparation and Mercury

. The mercury analyses are
parformed in Building 2026 and recorded in the same logbook as
well as a Mercury Control Worksheet. The transfer of samples to
Building 2026 and back to Building 1505 is recorded in the Log-In

Bogk.

) The prepared metal digestates are returned to Building 1505
for analysis and are accompanied by the logbook (Contract
Laboratory Samples -~ Flame AA and Furnace AA Analyses Building

-- 1505 Logbook). The AA analyses are recorded in the previously
described logbook and on AA Control Workshaets.

Cyanide analyses are performed in Building 4500S and are
recorded in a logbook entitled (LP. Ion chromatography analysis
is performed in Building 4500S. The analyses are recorded on Ion
Chromatography Control Worksheets. The instrument produces a
strip chart.

Page 8 of 12
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Asbestos determinations are performed in Building 4500N.
This analysis is recorded in a logbook entitled Asbestos Samples
Pantex. The laboratory has not analyzed any samples for phenols.
According to J. Stewart, a logbook for phenols analysis will be
initiated when samples arrive with a request for phenols
analysis. 0il and grease determinations are vecorded in a log-
book entitled CLP and the 0il and Grease Analysis Control Work-

sheets.
Organic Sample Tracking

Organic samples are brought to the organic sample prepara-
tion area with a Request for Analytical Services Form and an
Analytical Chain-of=-Custody Form/Receipt Record that had been
initiated by the sample recsiving department. This record was
praviously described in the inorganic sample tracking section.

The preparation chemist signs the custody form and initiates
the Record Receipt/Chain-af-Custody. The auditors abserved that
the recaiving information was not consistently recorded on this
form. .

The preparation chemist assigns a batch number to the
Request for Analytical.Servicaes Form, copies the request form,
and then tapes thae copy ints a logbook sntitled Ng. 4 Samvle lLog.

Extraction data is recorded on the Sampla Praparation
Logsheet. Copies of this logsheet ares also taped into the Ngo. 4
Sample log

The analysis of the volatile fraction is recorded on the
GC/MS Instrument Operations Logsheet (GC/MS Logbook). The
analysis of the base/nsutral/acid fraction is recorded in a
saparate GC/MS logbook. :

The pesticides analysis is recorded on the GC Instrument
Operations Logsheet (Logbook). ‘

The explosive analysis is recorded in the HPLC Sample lLog.
The weight of each sample is recorded in a CLP logbook. The
auditors observed that the information in both logbocoks were not
consistently dated and signed.

Radiochemistry Sample Tracking
The transfer of samplaes to the radiochenmistry laboratory is
recorded on the Chain-of-Custedy Record Low-T.evel Radiochemical
Analysis Group (LLRAG) Form in addition to the previously

mentioned Receipt Record/Chain-of-Custody. This form is also
used to track the sample through the radiochemistry laboratory.

Page 9 of 12
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Summaries of preparation and analyses radiochemistry are
recorded in the untitled radiochemistry logbook. Alpha and beta
counts are recorded on the Alpha/Beta Worksheet. Gamma scans are
recorded on the Gamma Scan Worksheat.

The uranium analysis is recorded on the Uranium Analysis
Control Worksheet.

Written SOPs for sample tracking have been developed and
implemented. The auditor read these SoPs, and they did not
accurately describe the documents used to track samples and the
analytical paths of the variocus sample fractions. The written
SOPs ares documented in Quality Assurance/OQuality Control Standard
Qnerating Progedures and Sample Receipt and Handling.

Analvtical Project File Organization and Assembly

Recaiving documents ars currently filed in the laboratory
receiving room. Preparation logbocks remain in the possession of
the analysts. Analysis logboocks are kept in the analytical area
of the laboratory. The Organic Chain-of-Custody Forms are kept
in files in the organics laboratory office. Alirbills are
retained by the receiving clerk.

The laboratory has not developed actual or written
procedures for the organization and assembly of laboratory
documents related to the recaipt, storage transfer, preparation,
and analysis of Envirconmental Survey sanmples. (Technical
direction has not been racsived from DOE in this area.)

EVIDENCE AUDIT

The evidence audit conaisted of review and examination of
analytical project file documentation. Completed analytical
project files have not beern assembled, numbered, or inventoried.
Thus, the auditors could make no observations concerning the
complateness and consistency of analytical project files.

AUDIT FINDINGS
The following six findings (non~con.ormances to Evidence

Audit Requirements) are based on the results of the procedural
. and evidence audits.

Eindings

1. Written SOPs did not contain accurate descriptions of
the actual laboratory procedures used for the
following:

Page 10 of 12
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2.
3.

a. Sanmple Receiving

b. Sample Storage

c. Sample Identification
d. Sample Security

e. Sample Tracking

Information was obliteratad or rendered unreadable.

Error correcticons were not consistently signed and
dated by the analysts.

Entries in the axplosives laboratory logbook are not
consistently signed and datad.

Sample receiving information on the Organic Sample
Centrol and Chain-of-custody Sheet is not recorded in
the space provided.

Airbills are not always placed in the receiving
document fila.

SUMMARY

A debriifing sassion was held on August 25, 1587 with MMES

personnel.

During this debriefing, the evidence auditors made

the following recommendations basad on the findings discussed in
this report: _ )

1.

4.

The laboratory's written SOPs should be revised to
include accurate dascriptions of the actual laboratory
procadures in the following areas:

a. Sampla Receiving

b. Sample Storage .

c. Sampla Identification
d. Sample Security

e. Sanmple Tracking

Corrections to supporting documents and raw data should
be made by drawing a single line through the error and
entering the correct information.

Corrections and additions to supporting documents and
raw data should be dated and initialed. .

Logbook entries should be dated and signed by the

analyst or individual performing the activity at the
time the "activity was performed.

Page 1l of 12
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Laboratory personnel should record the appropriate
information on the Organic Sample Control and Chain-of-
Custody Sheet or indicate that the activity was not

performed.

‘Airbills should be routinely placed in the receiving

document files.

Page 12 of 12
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Environmaentat Pragrems Otfice
1050 €. Flaminga RAoad, Swie 120, Las Vegas. Nevada 89119
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United States Environmental
Protection Agency
P.0. Box 93478

Las Vegas, Nevada 89193-3478

ATTENTI?N; DR. HAROLD VINCENT, QAD
3 ’

VIA:

SUBJECT:

Z54 . . wousnsa

R I TR E T TN T
AP X E A RN S P TR

c
'

m

B 221988

January 28, 1988

ON-SITE RAD PREASSESSMENT EVALUATION OF OAK RIDGE
MATIONAL LABORATORY (ORNL/X-10).

Dear Dr. Vincent:

This is the detailad RAD Presssessment Evalustion Report for

ORNL/X~-10.

1937,

JTG/shh

ec: M.
R.
J.
c.
J.

T.
D.
DO
S.
0.

A prsliminary report was sant to you on Saptamber 2,

Homsher
Flotard
Patty
Soong
70.23

DES 9-122

ATTACHMENT

D. W. Bottirell
XK. J. Cabble
J. Huber

E. whittaker
Wp-1916C

Dus to 3 lack of fundg, this report is about four months
beyond itz dua data.

Very truly yours,

%ewa ﬂ#?—vw’/ :

Jesse T. Garard
Staff Scientist
QA pcpartmnnt
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Environmentat Programs Oftice
1050 €. Flarminga Raad, Suste 120, Las Vegas, Nevadas 89113

Januacy 19, 1988

United States Environmental
Protection Agency

P.0O. Box 93478

Las Vegas, Nevada 89193-3478

ATTENTION: DR. RAROLD C. VINCENT

SUBJECT: BAD PREASSESSMENT ON-SITE EVALUATION OF OAK RIDCE
MATIONAL LABORATORY (ORNL/X-10) ON AUGUST 25, 1987

Dear Dr. Vincent:

The subject RAD praasseisn.nt on-gsite evaluation has bean completed
and the following items must be given attantion in order to improve
data integrity.

1. Logbooks and laborstory notebooks were not signed and dated by
personnel or verified by azigning and dating by the supecrvisor.
This was the case scross the boacrd for all tachniques.
Additionally, notsbook/logbook changes were not crossed out and
initialed by personnel making the changes.

2. It is recommended that an instrument logbook be maintained for
the y-ray spectroscopy aces with instrument settings etc.,
enteced.

3. It is recommended that manusl validation checks of computer
generated data/results be performed randomly at a fixed
frequency. Focr sexample, rather than dlindly accepting computer
data reduction results of y-ray spectra it is recommended
that manual checks be made (printing out digital channel data
and hand calculation/calculator computation of peak areas) to
ensure that something has not gone wrong and that the method of
computer integration is sppropriate for the situation. Results
of the computar versus hand calculated final results should be
documented in . loghook/notebook in « continuing fashion easy
to follow with time. Retain caleculations and data for archival
PULPOSES . ‘
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DR.

HAROLD €. VINCENT

RAD PREASSESSMENT ON-SITE EVALUATION....
PAGE I1I

At present, ORNL is not storing raw data for archival purposes. Raw
data being data directly output from the equipment (instrument
settings, etc., for runs would be available in loghbooks), onto disks
or tapes, etc., Raw data is data on which a decision has not been
irraversibly made 30 that at a future date, one can return to the
original data/instrument output (in the case of vy-spactroscopy all
2000/4000 channels) as versus data reduced in a fashion so that
original instrument output data cannot be regenerated. It is
recommended that all data output directly from equipment be stored
on disk, or tape, ste., for future retrieval. The capability
already exists to do this at ORNL but it is not being done.

Written SOPs were not available for the overall program sample
receipt and storage ares -~ nor wers appropriate portions available
to the sample custodian. )

As a general recommendation, it is suggested that survey progran
wide Cross o and Gross B procsdures for soils, sludges etc., be
used that can provide comparable data such as consistent comparably
low detaction limits as well as good precision and aceuracy. The
variation of capabilities of procedures among different laboratories
is wide and since the site survey plans ars beginning to depend more
heavily on sucvey/scresening techniques such as Gross o, Gross 8
and y-scan it is very important that comparable data be generated
scross all sites especially since these results will be used to
prioritize sites for further work. These procedures for water and
air filters seem to be quite acceptable and comparable and seem to
bs well documantead.

While analyses are being performed (or planned) for CGross a, Gross
8, v-Scan, 4, Tot.U etc., in soils and sludges, validated
“Survey Analysis and Sampling Manual Appendix 4: Radiochemical
Analyses” procaduras for ORNL (X-10) could not be found.

Based on conversations on July 27, 1987 at a meeting in Las Vegas,
K. Knight expressed support for all DOE Laboratories pacticipating
in the Environmental Program to also participats in the EML PE
program and EPA drinking water PE/IC samples. It is recommended
that ORNL participats on @ full regular basis in those programs for
those radionuclides/parumetars associated with the DOE Eavironmental
Survey Program for matrices involved in sits analyses cequested of
them. Past pacticipation generally is good and quite comprehensive
but ORNL participation does not cover all parameters cequived for
the DOE Environmental Sucvey Program even though available in the PE

samples.
-2 -
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DR. HAROLD C. VINCENT
RAD PREASSECSSMENT ON-SITE EVALUATION....
PAGE III

9. Data audit sample reporting crequicements for cepocting of
data/results on samples to de audited were discussed and it was
generally felt and agreed that lad personnel understood what was
required.

Details of some of the above items may be found in the text of this

report. An evidentiary audit was conducted simultaneously. Their
findings will be provided in a separate report.
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Laboratory:
Date:

Type of Evaluation:

Personnel Contacted:
NAME

Bruce R. Clark

Pamala Howell

Jeff W. Wade

Bill Laing

Joe Stawart

Laboratory Evaluation Team:

Jasse T. Gearard
Earl Whittaker
Harold Vincent -
Cinthia L. Miller
Betty C. Malone

Jaff Worthington

Oak Ridge National Laboratory (X-10)
August 25, 1987

RAD Preassessment On-Site Evaluation

TITLE
Coordinator, DOE Environmental Survey Program
QA Specialist
Supervigsor of RAD Analytiéal Area
Section Head QA Office

Fluorimetry Expert

RAD QA zvaluaior

RAD QA Evaluatac

Task Monitor DOE Site Survey Program
Techlaw (CEAT) Auditor

Techlaw (CEAT) Auditor

Tachlaw (CEAT) Auditor
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A. Procedural Changes the Laboratory Agceed to Implement

The following comments refer to deficiencies noted in the Laboratocy
Evaluation Checklist (Attachment 1).

For comments see page 1, 2, and 3 above and also page 6, item D,
L ]

B. Review of Environmental Measurements Laboratocy and EPA Drinking Water
] Pecformance Evaluation Samples

The results of __both _ weare discussed with the labocatory personnel:

For comments see pags 2, itam 3 above.
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C. Review of Data Audit

The following comments vefer to the Summary/Conclusions of the data audit

for Problem No __ , Requaest Neo. (Attachment 2.)
Raport * :
Item # : mment Actionx

Information on samplas for data sudits has not been received yet-as
this stage is just beginning to evolve. See page 3, item 9 above for
commant .

D. ssyes t e R lved E adquart

As is required for items puge 1, 2 and 3 since this iz a preassassment
evaluation.
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Attachment 1

Laboratory Evaluation Checklist

I. Organization and Persondel (Page 1 of 2)
1TEM jYEs |NO } COMMENT
I S D
l P
Laboratory or Project Manager (individual ] | |
responsible for overall technical effort) : : :
Name: _Bruce R. Clark | x| | 615-~574-6896
| |
| f1
| .
Name: _Jeff W. Wade | 1|
Job Title: _Suparvisor RAD Anal. Chem. ] = | | 615-574-4528
| P
| P
Mame: _Bill Laing } I
~Job Title: Section Hesd, OA Office ] =) }
} |
| P
Hame: _Joe Stawact | [
Job Title: uorimet art I x| ] 615-574-4895
| R
| I 1
Name: . } | |
Job Title: | | ]
| PR |
| I
Name: | | |
Job Title: | | ]
] |
| {
Name: | | |
Job Title: | | i
| | -
| I
Do personnel assigned to this project have tha | | |
appropriate background to succassfully J | |
| 3
! -

sccomplish the objectives of the program?

C-26
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I.

Orpanization and Pnrgonnel (Page 2 of 2)

ITEM

<
(2]
4

=
o

COMMENT

Quality Assucance Suparvisor

Name: _Pamala Howell

o

Suppocrt-Electronic Technician

Is the organization adequately staffed to
meet project commitments in a2 timely mannar?

K

Ware sll personnel involved with the
analysis availabie during the evaluation?
(List those not prasent.)

— . S . — bois SGAS SO Sy MR el Ty . A Vs S A GO vy W arman.

. G S WDt A, S et s S AR S S e > S wa— . —— — —

Additional gmnts'

»

—— A, —. MAmmt A e A G S AR SHAS Ay T A WA G WAl G (it —
.
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1L.

Sample Receipt and Stovapge Area (Page 1 of 1)

ITEM

YES

CQUMENT

(S0Ps) developed for receipt and storage

|
|
Are written Standard Operating Procedures |
|
of samples? |

Fotr RAD area,
yes.

of samplaes.

Is the appropriate portion ¢f the SOP available|
to the sample custodiasn at the sample receipt/ |
gtorage area? ]

For RAD area,
yes.

Ace adequate facilities provided for storage

Ace the sample racsipt/storage and recards
maintained in a manner consistent with program
rieeds?

|
i
|
!
{
——digestatas? }
I
|
i
!
}
i

is being maintained in _an appropriats mannac?
Additional Comments

Are standards stored seperstely from samplae

Has the supervisor of the individual maintaining
the notebook/bench sheet/logbock personally
examined and raviewed the notebook/bench sheet/
loghook periodically, and signed his/her name
therein, together with the date and appropriate
comments as to whether ac not the document

I
|
|
!
!
|
I
I
I
|
|
|
I
|
{
I
|
!
I
l
!
!

e — — —— — — —— Ay — ——— ot . ——— s V— it s e o e

Main DOE Environmental Survey Receipt and Storage SOPS wers not completed

3t this peint in time.
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IIT. Sample Preparation Area (Page 1 of 2)

When touring the facilities, give special attention to: (a) the overall
appearance of organization and neatness, (b) the proper maintenance of
facilities and instrumentation, (¢) the genacal adequacy of the facilities to
accomplish the required worlk.

COMMENT

"
G

ITEM NO

®

Is the laboratory maintained in 3 clean and
organized manner?
Does the laboratory appear to have adequate
workspace (120 sq. fest, 6 linear faet of
unencumbered bench space peg analyst)?
Are contamination-frase areas provided for tracs
level analytical work? (Low level and high
.._255_131.22232_222_53L£§ )

Are the hoods in good condition and functional?
Arve cheamical waste dispogal policies/procedures
well defined and follewed by the lsboratory?
Does the laboratory have s source of distillaed/

emine ized water?

. Iz the conductivity of distilled/demineralizad
watar ine kad 0 ?
Is the analytical balance located away from draft] x
. jeet i ature changes? |

Has the balanca beon eal;br:tod within one year | x

1) n?
Is .the balance routinely checksd with the

appropriate range of class S weights daily

« bafors use and are thes results recorded in
a_lozbook? ‘
Is the sample preparation portion of the SOP

avazlahle to the analyst at the sample
r % ?
Ave unexpired standnrds used to prnparn

inst ali ion s da

Are fresh analytical standards pruparad at a

frequency consistent with good QA?
_Are chemicals and standards dated upon recaipt?

Are refscence materials properly labeled with
concentrations, date of preparation, and the
identi of the parsgon ari he ?
Is a spiking/calibration standards preparation

—_ d_tracking logbook(s) maintained?

Ar; the primacry standards tracesble to uas

standards where pozsible?

Do the analysts record bench data in a nsat snd
accurate manner?

s S Aoty G M e e Bt Smbme Gmma e

)

x

AL S G St Gt i e el Sop St N M h— — —— Y ——" — — h—" Wi Sy S it - . S— —— o S

Mot needed?

WS e o R Ty G-y B W — Sy T Sentny Syt o Vet

Quartarly.

Contracted.

S L N i . W A— Malis WA N S An S e — — " —— —ty i T— —_— — S —— ——— — i~ o—— — o St T, "oter, ey E SvvaR ety Aty Wty touil vt artt

|
|
I
I
l
!
I
|
[
}
!
I
I
!
!
|
I
i
!
!
]
I
|
I
!
I
!
]
I
f
!
!
I
|
I
!
!
I
I
|
I
i

I s st Gy St Ms k) Gy Ve ST S GUfs Tats At St Wbt GmmOn: S A Mnpoa ESates ity
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I1I1. Sample Pvepatvation Area (Page 2 of 2)

1LTEM

COMMENT

Are digestion logbooks/bench sheets maintained

Is an sdequate drying oven available with a

|
|
!
in_3 _neat and orgzanized manner? |
l
|

temperature messurement devicae?

Has the supervisor of the individual maintaining]
the notabook/bench sheet personally examined and|
reviewed the notsbook/bench sheet periodically, |
and signed his/her name therein, togsthec with |
the date and appropriata comments as to whether |
or not the notebook/bench sheet iz being |

maintained in an appropriate mannec? i
Additional Comments

———— —— ——— —— — T — — |

S

- 11 -
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iv. Sample Analysis Tngtrumentation (Page 1 of 11)

A. Gamma~Ray Spectrometer

Automated Sample Installation
Manufacturer Hodel Exchanger Used Date
1. Spectrometaer Gali-
s 1 ¢ {1)LGC2250LATT
2 Two PyT's {2)LCC2ISOLATY Manual S5 _years old
Data Systam
_ND-9900
2. Spectrometer Ge-
IDg 3 {3)2020
3 Iwo_Canberra's (4)2001 , Manual 6 vyears old
Data System
¥D-9900
3. Spectrometer Ga-
ID# 5 (5)07T2D0830-25185

§ _ _Two Tennelec's  (6)CPZDS30-25185 __ Manual <1 vear old

Data System

HD=-9900
4. Spsctrometer
IDe
Data System

5. Spectrometer
IDs

Data System

6. Spectrometer
ID#

Data System

Spectrometsrs 1, 2, 3, 4 are spprox. 20% effic., 5 is 25% and 6 is 30% - 3 inch
" lead chambers used. ¥HD-9900 controls all 6 detactors.

- 12 -
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Iv. Sample Analysis Instrumentation (Page 2 of 11)

A. Gamma-Ray Spectromster

ITEM YES [NO COMMENT
Are operating manuals readily available to the x
operator? :
Ate calibration protocols available to the x
—2perator?
Ars energy, efficiency, FWHM values, gains and Yas, except for
check standard rasults kept in 3 permanent Inst., logbook
record 30 that instrument performance can be x | settings i.e.,
asured over timae? gains etc.
Is there 3 methods manual (SOP) available to x
the operator?
Ares NBS traceable standards used for x

Duplicate s les analyzed? Frequenc
1720, 1/10, 1 per

Spike/standacd samples and blanks? (Frequency) batch,

Is a petrmanent servicas record maintained in a

logbook?

How i3 the data reducad-2£ff line computer,

dedicated svstem or other?

Are radioisotopic or interelement cocrrection

factors updated avary six months or more

frequantly?

Dedicated.

Avoided.

T — — — — f— . A= — ——— — — ——— e M Sin G oS n - — — —

I
!
|
|
|
!
I
I
I
!
|
I
|
l
!
|
!
!
|
|
!
I
!
I
I
|

! l
I l
{ I
! !
I l
l I
l |
I I
I |
| l
I |
!
calibration? | |
x| _l1710, 1 pec batch
I !
| |
I i
| |
I !
! I
| |
l I
! I
| |
I !

i3 _service maintenance by contrict? %
Is preventative maintenance applied? %€

Additional Comments

B e e e

Blindly takes computsc output without performing manull validation checks
(ses item 3, page 1).

Does not store raw data for archival purposes even though capability
exists to do so (see item 4, page 2).

Calibrates efficiency, resolution etc., esch day and maintains reults in
logbaook with printout.

- 13 -
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1v. Sample Analyeis Instrumentation (Page 3 of 11)
8. Alpha Spectrometer

Installation

Automated Sample
Model Exchanger Used Date

Manufactucrer

1. Spectrometec .

104
1..2,.3,.4 Tennalec Si(Li) z§-2§6‘ Manual 2. yeavs old

Oata Systam

ND-9900

2. Spectromster

1D¢
L 5..6,.7,..8 Tennelec Si(ti) TC-256 _ Manual 2 years old

Data System

_ND-9900

3. Specirometer

iD# '
9, 10, 11, 12 Tennelec Si(Li) TC~256 _Manual 2 _years old

Data Systam
. . y.’g ng

4, Speciromster
108

Data System

5. Spectrometar
ib#

Data System

6. Spectrometer
ID#

So——

_ _Data System
J-Four sinmultansously operated a-spectrometecs for a total of 12 avsilable.
. All are part

1024 channels used for spectra. ND-9900 controls all detectors
of the same systam so thete is only one model number TC-256.

- 14 -
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1v.: Sample Analysis Instrumentation (Page 4 of 11)

B. Alpha Spectrometer

ITEM |¥ES w0 COMMENT

Are operating manuals readily available to the

opecator? -
Are calibration protocols available te the

—Qperatoc?
Are energy, efficiency, FWHM valuss, gains and
check standard rassults kept in a permanent
record so that instrument performance can de
—measured over time?
Is there 3 methods manual (SOP) available to
the operator?
Are NBS traceable standards usaed for
calibration?
Duplicate samples analyzad? (Frequency)

Spike/standard samples and blanks? (Frequency)

I2 2 permanent service record maintained in a

logbook?
How is the data reduced-off line computer,

dedicated system oc other?

Are rediocisotopic or intsrslement correction
factors updated every gix months or mors
frequently?

Is service majntenance by contract?
Is preventative maintenance applied?

Additional Comments

Calibrates efficiency and resolution etc., sach day and maintaing results in
logbook with printouts.

l
!
I
|
I
!
|
|
|
!
|
|
!
|

1/10, 1 perc batch|
1/10, 1/20, 1 per|

atch. ]

Dedicatd.
_Avoided-
not applicable.

-
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o
!
P
| x|
[
I
|1
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Iv. Sample Analysis Tustrumentation (Page 5 of 11)

C. Low Background Gas Flow Proportional Counting System (Gross Alpha
and Gross Beta)

Installation

Manufacturer Model Sampie Capacity Date
1. Instrument
Ing
Grossa/BCtr Tennalec LB85100 Multiple 3 _years old.
Window Voltage Operating a=?50
Density o: Plateau Not available Voltage fix1470

Thicknass 260 ug/cm? Span and Slope Not available Gas p-10(Ar Me)

{Rack of 4) x 3 =« 12 at a time

2. Instrument

1Dé
98 Ct Tennelec L.B4000 Munual Not Available
Window Voltage Operating a=1200
Density or Plateau - Not _available Voltage (#1913
Thickness O yp/cm? Span and Slope Not avajlable Gas p-10, (Ar Me)
3. Instrument
1D¢
‘Window ' Voltage , Operating
» Density or Plataau Voltage
Thickness Span and Slope Cas ~

4, Instrument

108
Window Voltage 7 Operating
Density or . Plateau ' Voltage
Thickness Span and Slope Gas

5. Instrument

IDe
‘Window Voltage : Operating
Density oc Platesu Voltage
Thickness Span and Slope Gas _

. e

-1 system of each type. The second one is the older of the two.

- 16 -
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Iv. Sample Analysis Instrumentation (Page & of 11)

C. Low Backgrround Gas Flow Progortxonal Counting System (Cross Alpha
and _Guross Beta)

l |NO
| |
| |
| |
| I
| ]
| |
| |
| j
l |
I~
—.calibeation? | [
Is a permanent service record maintained in a | = ]
I I

] !

] |

] |

| |

| !

i |

x|

| x|

] ]

| x|

x|

- -logboOk?

ITEM YES |[NO |  COMMENT ]
| I
Are operating manuvals rsadily available to the x | |
operatoc? | ]
Are calibration protocols available te the x ] |
operatoc? | [
Are calibration rssults kept in a permanent ] |
cecord so that instrument pecrformance can de x | |
measured over time? ] |
Is thers a2 methods manual (SOP) available to x | |
the gverator? | |
Ars NBS traceable standards used for % } |
| |
| !
| |

e

!

|

|

How is the data reduced-off line computar, x Each has its own |
dedicated system or other? microprocessor-HP|
Is calibcation done at lesst daily or batch x |
frequency? !
Duplicate samples analyzed? (Fraquency) X 11710, 1 per batchi

11710 stds, 1/20 |

jspikes, 1/batch. |
|IDaily checkad. ]
|
!
]

Spike/standard o es and blanks? Fr ency)
= Ars self-absorption curves readily asvailable
analvs curves established lagt 3 months)?

Is service maintenance by contraet?

3 ventative maintenance apolied?

D— iy

Additional Comments

Calibrates efficiency, etc., each day and maintains results in logbook with
printouts.

- 17 -
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ample Analysis Instrumentation (Page 7 of 11)

(2]

Iv.

D. Liquid Seintillation ) Spectrometer

Installation
Manufacturer Model Sample Capacity Date
1. LS ﬁéectromuter :
ID# 1 Packacd 460C Multiple 5-6 years old

Data System Data output by gystem is manually feed into area computer

2. LS Spectrometer
ID#

Data System

3. LS Spectrometer
ip#

Data System

A. LS Spectromater
108

Data System

5. LS Spectrometer
IDg

Data System

6. LS Spectrometer
ID¢ ; .

Data System

1 liquid scintiliation system only.

- 18 ~
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Iv. Sample Analysis Instrumentation (Page 8 of 11)

D. Liquid Scintillation (LS) Spectrometer

ITEM |YES |NO | COMMENT |

' ! ! ! |

Are operating manuals readily available to the | x | { |
operator? | b1 |
Are calibration protocols available to the | x| ] |
operator? | | | |
Are calibration results (i.e., sensitivity) | [ {
kept in a permanent recocd so that instrument | x| | |
pecformance can be measucsed over time? { } | ]
Is there a methods manual (SOP) available to box | ] ]
the operator? | | | I
Are NBS tracsable standards used for | =] | |
calibration? ) | | | |
Is s permanent service trecord maintained in a | x| ] |
logbook? | ] | ]
How is the data reduced-off line computsc, | x| |Raw data input |
dedicated system or other? | } lintp srea compu~ |
: | ] |ter manually. |

.. Duplicate samples analyzed? (Frequency) | x| 11710, ) per batchl|
| | |stds 1/10, spikes|

Spike/standard samples and blanks? (Frequency) | __x | 11720, 1 per batch]
Is calibration dona at lesast daily oc batch I x| |Per setup or each|
frequency? N ] ] |day. |
Ars multiple discriminator channels available? | x | | 3. |
(List how many.) ] | | |
Refrigecation? | |_x_| ]
-__External Standard? x| ] |
Is service maintenance by contract? x| | l
Is preventative maintanance applied? % ] | |

Additional Comments

- 19 -

C-38



!

Iv. fample Analysis Instrumentation (Page 9 of 11)
E. Fluorometer/Spectrophotometer
fype: Fluorometer Installation
Manufacturer Model or Spectrophotometer Date
‘ Q1165 ‘
1. Instrument ORNL ° Fluocophotomater
' ID# 1 In-House Serial 212 Fluorometer Not Available
2. Instrument
1D¢
3. Instrument
1d4
4. Instrument
Ib#
5. Instrument
D¢
6. Instrument
14
7. Instrument
102
8. Instrument
ID#
9. Instrument
IDg
10. Instrument
Idd
11l.Instcument
psl]

Tot.U-Induction Furnace Method.

One system only. .

- 20 =~
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.

iv. Sample Analysis Instrumentation (Page 10 of

E. Fluorometev/Sgectroghotometer

11)

* ITEM

YES

COMMENT

Are operating manuals readily available to the

gperator?

X

Are calibration pcotocols available the the

operator?

Are calibration results (i.e., sensitivity)
kept in 3 permanent record so that instrument

performance can be measured over time?

Is theres .a methods manuwal (SOP) available to
the operator?

Are NBS traceable standards used for

—galibration?

Is a permanent service record maintained in a

logbook?

!
I
|
!
|
|
|
|
l
|
!
|
|
l

How is the data reduced-off lina computer,
dedicated system or other?

Is calibration redone at least svery 3 mounths?

Duplicate samples analyzed? {Frequency)

Spike/standard s

Is service maintenance by contract?

s _preventative maintenance applisd?

Additional Comments

Fluorometer (Tot.U) is not located in the RAD area.
usually by a-spectrometry. There is only one unit.

Section Eval.

also.

les and blanks?

|Output from INST.
|Manual Calc.-

I
|
!
|
|
|
]
|
|
I
}
!
|
!
!
I
|
|Calib Curves. |
|

I
|
|
l
I
|
!
{
!
{
|
|
[
I
I
|
I
|
I
|
l
|
I
|

x IDaily Check.
x 11710, 1 per batchl|
|Stds 1/10, Spikes|
{Frequency) x | 11720, 1 per batch|
x | !
X I |

- 21 =~
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1v. Semple Analysis Instrumentation (Page 11 of 11)
F. Thermal lonization Mass Spectrometer (TIMS)

Installation
Munufacturer Model Date
1. Iastrument
ibs
2. Instrument .
ID# : :
3. Instrument
104
ITEM YES {NO COMMENT
Acre operating manuals resdily available to the
operator?
Are calibration protocols availabls to the
~2peratoc?

Are calibration results
kept in a permanent record so that instoument

__performance can be measured over time?

Ig2 there 2 methods manual (50P) available to

. Lthe operator?

Are NBS traceable standards usad for

—-Saljbration?

Is a petrmanent service record mnzntainad in a

loghoolk?
How is the data reduced-off line computer,

dedicated system or other?

I3 calibration/recalibration done at least

with batch frequency?

Duplicate =: | 2 ? v
i I a B -) nks’ Tequenc
ca ontrac

Is gzgggg;ag;vg ma;ntengngg gggg;ggi

e Gt i i D demie WRGE Mbi GmEe eSS GAlmS S W SR gl MED A Samas GEAS e Gert W shimss

. G S o B o Sy S— A Saen. Unsy W EEE St G G w— A ey S nad i

Ad ional € nt

ORNL (X-10) - does not have a TIMS Unit.

- 22 -
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v. ata_Handling and Review (Page 1 of 1)

o

ITEM |YES COMMENT

Are manual data calculations spot-checked by a |
second person? Are computer results checked? |

Do records indicate that appropriate cotvrectivel
action has been taken when analytical results
ail to meet QC c¢ritecia?

Is a Laboratory Information Management System

Manufacturer/Model:
Is the operation of the LIMS validated with a

teast gset of data and is the data maintained
for on-sita inspection?

|
I
|
(LIMS) used? | x
!
{
]
!

——— — — —— —— — — —— —— — ——— —

Additional Comments

- 23 -

C-42



VI. Quality Control Manual and SOP's (Page 1 of 1)

1TEM |Yes juo | COMMENT |

] — !

Does the laboratory maintain a Quality Control | | x| |
Manual? ‘ ] | | See below. |
Dous the manual address the important elements | { = | ]
of & OC program, ineluding the following: ] | |_See below. |
2. Pevsonnel? ‘ | | x_|_See below. |

b Facilities and equipment? ~ | | x_|_See below. |

c. Ovevation of instruments? L | | x_}_See below. ]

d. Documentation of procudures? { |_x | _See below. ]

e. Preventative maintenance? ] |_x_|_See below. N

£. Reliability of data? | j_x | _See below. ]

R. Data validation? | |_x_ | _See below. |

h. Feedback and cocrective sction? . | x_ | _Ses below. !

Are f£i outdated SOP's sto or _refurence| = | x | _See below. I

Additional Comments

QA/QC Division (Pam. Howell) - contants of manual in preparation at this point
in time - so these questions can’t be answerwd yat.

- 24 -
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VIl. Summary Checksheet (Page 1 of 1)

accomplish the objectives of the project? Qr soon will be.

Have corrective actions racommended during
previous evaluations been implementsd? If

not, orovide details in Section VII.S.
Additional Comments

-~} This is a
|_preassussment.

ITEM |]YES {uo | COMMENT |

| ! | j

Do recponses to the evaluation indicate that | ] ] |
project and supervisory personnel are aware of | x | ] l
QA/QC and its application to the project? | | | }
Have recponses with respect to QA/QC aspects of | x | ] {
the project been open and direct? | i } ]
Has 2 cooperative attitude been displayed by all] x | | |
project and supervisocy personnel? | | | !
Have any QA/QC deficiencies been discussed | x| | |
before leaving? ] | | |
Is the overall quality assurance adequate to | x| ] |
! B |

| 1 |

| | !

I ! J

- 25 -
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iternal Correspondence

MAATIN MARIETTA ENERGY SYSTEMS. INC.

November 3, 1987

Robert B. Fitts

Response to the On-Site Evaluation and Evidentiary Audit Carried out at

she Oak Ridge Matiounal lLaboratory on 8/25/87

Iten #] - Notebooks are now reviewed once a week by the laboratory
supervisor, notebook/logbook changes are made by drawing a
line through the entry and then initrialed by the techaician
making the change.

-

Item #2 - We have been keeping a logbook (containing QA/QC datd) for
each instrument, we are now keeping a logbook that contains
instrument settings, etc.

Item #3 - We process a standard or standard spike and a duplicate with
every tenth sample, The computar genarated data/results are
checked by such QA/QC measures. All 1instruments are
monitored on a daily basis by councing knownm standards
before the day’s counting begins. The recommendation that
we perform manual data reduction on gamms spectra is
unfounded.

Ttam #4 - We are now kcoring all gamma spectra for the survey
- indefinirtely on floppy disks. Previously, the data was held
for thirty days.

Item #5 - We have a written SOP for sample receiving, login, and
chain-of-custody. The S0P is and has been available to
everyone. ;

Item #6 - This recommendacion should be addressed by the RAD
: Commitrtes, r>t our laboratory.

_ Icem »7 - All of our procedures should be in the survey manual, they
were submitred monchs ago. .

Item #8 . Ve are heavily involved in the EPA-las Vegas PE/IC samples.
The data from past work {s available from me or from EPA-LV.
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Robert B. Fitts -2- November 3, 1987

Ve measure radionuclides in water and air filters and chese
analyses cover all parameters required in a water macrix for
the survey. As of 11/1/87, soil samples were not available

from EPA-LV.
Sincerely,
J. W. Vade
Analytical Cheaistry Division
JWW:sdc
ce: B. R. Clark
D. L. Dihel
P. L. Howell
W. R. Laing
J. R. Stokely
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

N OFFICE OF RESEARCH AND DEVELOPMENT
"0 paose® ENVIRONMENTAL MONITORING SYSTEMS LABORATORY-LAS VEGAS
P.O.BOX 93478
LAS VEGAS, NEVADA B9193-3478
(702/798-2100- FTS §45-2100)

€0 ST,
o €

w..omaw
O
Y agenct

S

JUN 17 1988 |

Mr. William B. Laing !
Program Manager

Oak Ridge National Laboratory, X-10
P.O. Box 2008, 4500s, MsS-127

Oak Ridge, TN 37831

Dear Mr. Laing:

Enclosed is the final report by Jesse Gerard of LEMSCo for
an on-site RAD audit carried out by Gerard, Jane Huber, and Earl
Whittaker of Lockheed EMSCO and the final report by Mary
Franquemont of Techlaw for an on-site evidentiary audit carried
out at the OAK RIDGE NATIONAL LABORATORY on May 5th, 1988.

The report by Gerard's group includes a completed copy of
the new checklist for radiation measurement quality assurance
support, a summary of ORNL, X-10 activity in comparative
performance evaluation sample programs, a discussion of their SDG
data package activity, and general comments regarding RAD
laboratory. the EPA. He outlined during the visit and the
debriefing the data items required for a full data package for
the sample de51gnated group(s) that will get the full audit.

ORNL will cooperate in furnishing this material.

The evidentiary audit centered on those areas of the
laboratory involved with the RAD measurements of the DOE
environmental survey. We particularly avoided probing into areas
primarily in the organic area so as not to interrupt ongoing data
handling priorities. Mary Franguemont reviewed custody and
. documentation in the high explosives laborgtory area. The sample
* - receiving and distribution was reviewed by both groups.

", Robert Heinrich of ANL was the representative of the RAD
committee at this audit.

Please respond to the issues, comments and recommendations
presented in these reports and describe any corrective actions or
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2

changes related to the report items. In order to maintain our
document scheduling, we should expect to receive your reply by
June 10th, 1988. Thank you for your cooperation in this matter.

Sincerely,

/% %Y ﬂdw\

Harold A. Vincent
Chemist, Quality Assurance Research Branch
Quality Assurance and Methods Develcpment Division

Enclosures

cc:

D. Karen Knight, DOE HQ (w/enclosures)
James Stokely, ORNL

Robert Heinrich, ANL

Pamela Howell, ORNL

Jeff Wade, ORNL

Jessie Gerard, LEMSCO

Jane Huber, LEMSCO

Earl Whittaker, LEMSCO
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Environmental Programs Office
1050 E. Flamingo Road, Suite 120, Las Vegas, Nevada 88119
(702) 734-3200

United States Environmental
Protection Agency

P.O.

Box 93478

Laa Vegas, Nevada 89193-3478

ATTENTION: DR. HAROLD VINCENT

VIA:

R. D. FLOTARD JR. 8. %LM

SUBJECT: . ROUTINE ON-SITR LABORATORY EVALUATION OF OAK RIDGE

NATIONAL LABORATORY (ORNL/X-10) FOR RAD ANALYSIS CON MAY
5, 1988.

-

Dear Dr. Vincent:

The Routine On-Site Laboratory Evaluation of Oak Ridge National
Laboratory on May 5, 1988, has been completed. The following items
muat be given attention in order to improve data integrity:

1.

It i3 recommended that radionuclide standards (or any other
radiocactive materials such as QAQC liquids, standards, PE
samples etc.) not be stored in the same room:with Environmental
Survey Program samples to be analyzed (or already analyzed) to
prevent possible cross contamination - especially since
standard radionuclides can be orders of magnitude higher than
environmental samples. ‘

It i3 recommended that personnel working with samples wear
rubber gloves due to biological hazards etc. from samples such
ag sewer water, sludges etec.

It is suggested (optional since organic and inorganic auditing
sections of survey program need to have input also) for the
main sample receipt and storage area - where there iz quite a
bit of crowding due to many, already analyzed, liquid samples -
that a secondary storage area alsc be used. It probably is
best to keep only the present/unanalyzed samples in the main
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DR. HAROLD VINCENT
ROUTINE ON-SITE EVALUATION OF OAK RIDGE NATIONAL LABORATORY
PAGE 2 .

t
area. This probably would also keep any possible cross
contamination from one gite's samples to the néxt at a
minimum. Hence, 1f the main area is kept for fncoming as yet
unanalyzed samples (and is kept clean) with analyzed unused
samples being returned to a secondary storage, possible crosas
contamination would be minimized in addition to decreasing
crowding.

Data audit package submittal for LLNL and SNLL was discussed.
Future data audit packages should be submitted to Dr. H.
Vincent at EPA who will then forward them to Jane Huber at
Lockheed-EMSCO for review. Resubmissions are to be sent
directly to Jane Huber. It was agreed that only one gamma
spectrum plot will be submitted per site per matrix for each
data package plus any unusuasl ones from the zite since spectrum
Plots are so difficult to make at ORNL. The spectra plots for
all audited samples if they can be done easier in the future
should be submitted though. In regard to the data package
submitted by ORNL - total uranium even though done in the
inorganic aection is to be included with the radioanalytical
data package. The necessary radioanalytical forms for uranium
samples will be submitted by ORNL. Jeff Wade provided (during
meeting) necessary copies of analytical procedures and S0Ps
necessary to perform the audits. The ORNL personnel seem to
have a good understanding of data package submittal
requirements at this point in time.

}
The RAD area sample log-in was discussed during the meeting
(post lab team meeting) and it was decided that this was in the
category of convenience (all requirements for survey were
already being satisfied) but that any information collected on
survey samples should be a part of case file. Since any
information collected on the samples are to be part of the case
file it was decided information should be collected in a manner
that is consistent with the file and that the log-in
information kept in logbooks on a continuing basis should be
reviewed, 3igned and dated by personnel logging in samples and
checked by supervision of area. In additlion, information
collected probably should be such that other customer's (not
part of survey program) information should be separate and not
appear with survey sample information.

Analyses are being performed (or planned) for tritium in soil
and total uranium in soil or sediments but validated Survey
Analysis and Sampling Manual Appendix 3: Radiochemical
Analysis procedures for ORNL could not be found. Alszo, the
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DR. HAROLD VINCENT
ROUTINE ON-SITE EVALUATION OF OAK RIDGE NATIONAL LABORATORY
PAGE 3

10.

|

reference to total gstrontium seems to be confuding. Total
atrontium usually refers to an inorganic analysdis such as by
atomic absorption, gravimetric procedure ete. 3gnd in the case
of strontium would include non-radiocactive natural strontium
igotopes.

There was a lack of visibility (all areas) of 50Ps posted. It
is recommended that SOPs - on matters such as instrument
operating procedures, calibration procedures, adminisirative
procedures, etec., in addition to methods SOPs or Appendix 4
type of operating proceduresa-be posted/readily avsilable.

ORNL has participated extensively in both the EPA and EML QA
programs. Generally results are quite good-improvements
neceasary are discussed below. The overall EML average score
for 23%Pu in water, air, soil and vegeiation was 66.3 »

21.4 compared to EML known values and 65.6 + 19.6 compared to
grand average values. There was a consistently low bias in the
plutonium values for all matrices except air. Por the EPA QA
program {water) ORNL had 14 outliers or extreme outliers out of
41 parameters during the baseline period. This was mainly due
to a dilution error for PE sampies on 10/87 of a factor of 2
(1/8 instead of 1/16). Uaing correct calculations ORNL overall
scores changed from 67.8 to B1.0, compared to known values.
ORNL will be more careful about their dilution instructions in
the future. Other parameters needing special attention are
alpha, beta and 22*Ra in water matrix. '

Previous visit recommendation and checklist items were reviewed
- logbook/notebook/data sheet signatures, instrument logbooks,
validation checks (Qual. and Quant.), raw data storage, SOPs
not available for overall program aamplgﬂreceipt and storage
ete., Appendix 4 procedures, EPA/EML participation, etc. and
appropriate changes have been made or appropriate courses of
action are being followed/or are in process.

For the fluorometry area (Total U) it is recommended that there
should be some kind of direct printout of calibration data and
gample results or storage of direct instrument reading/results
ete. (computer, disk, tape ---) for documentation purposes.
SOPs were not readily available/posted. The permanent service
record logbook should be made more- readily available. Also see
item 6 above.
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DR. HAROLD VINCENT
ROUTINE ON-SITE EVALUATION OF OAK RIDGE NATIONAL LABORATORY
PAGE 4

Detalls of some of the above items may be found in the text of this
report. An evidentiary audit was conducted simultaneously by the
Contract Evidence Audit Team (CEAT) Techlaw. Their findings will be
provided in a separate report.

|

Very truly yours,

;6066 //\‘/M/

Jesge ?. Gerard -
Staff Scientist
Quality Assurance Department

JTG/ahh

cce: M. T. Homsher
J. D. Petty
E. L. Whittaker
J. Huber ;
D. W. Bottrell /
K. J. Cabble
J.0. 70.23
QA - 5-1T74
WP-2306C

ATTACHMENT: (On-Site Laboratory RAD Evaluation)
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e National Laboratory

ice Box X

Laboratory: Oak Ridg
Address; Post Off
City:

Oak Ridpe State: _TIN

Zip: 37831 “Telephone: (615) 574-4907

BB odeud e oP PP oPoPad uP o oP e

D adadad ohodad oD e P oI mPad wPPadad PP P
Lo P opogadrad o aP PPPrPoPaPPeP

Type of Evaluation:

rrrrrrr

On-Site RAD Analytica)l Laboratories Evaluaticn

Date of Eyaluation;

May 5, 1988

Contract Number;'

Not Applicable ' |

Contract Title:

Not Applicable

DD e oI

PERSONNETL CONTACTED

Name Title
. Section Head, Anal. Chem. Div., ORNL RAD
J. R. Stokely Coordinator DOE Environ. Surv. Program
J. W. Wade Group Leader Low-Level Radiochem. Anal.
D. L. Dihel Radiochemist .
W. R. Laing Section Head, Anal. Chem. Div. Inorg. Chem.
W. H. Griest Group Leader, Segaratzons and Synthesis
N. E. Owen Sample Custodian, DOE Environ. Surv. Program
Chemist, Chemical and Physical Anal.,
J. C. Price Group Legader
R. B. Fitis DOE Environ. Surv. Program Manager, ORNL
P. L. Howell _ Quality Assurance Specialist
LABORATORY BVALUATION TEAM

Name Title
H. Vincent Task Monitor, EPA, DOE Site Survey Program
R. Beinrich DOE RAD Committee Representative
E. Whittaker RAD QA Evaluator
J. Huber RAD QA Evaluator
J. Gerard RAD QA Evaluator
M. S. Franquemont TechLaw (CEAT) Auditor

i
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Summary of Laboratory Evaluation
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Procedural Changes the Laboratory Agreed to Implement

The following comments refer to deficiencies noted in the Laboratory
Evaluation Checklist (Attachment 1).

For comments, see pages 1l-4 above and also page 8, Item D.

Review of Environmental Measurements lLaboratory and EPA Drinking Water
Performance Evaluation Semples .

The results of both were discussed with thé laboratory personnel:,

A
For comments, see page 3, Item 8 above. Information on the Claude Sill
Samples have not been received yet. ORNL has received and is analyzing
the Claude S5ill samples. They will be scored on their performance with
those samples in a manner simular to the above mentioned two programs.
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C. Review of Data Audit

The following comments refer to the Summary/Conclusions of the data audit

for Problem No , Request No. (Attachment 2.)
Report
Item # Comments Action*

Information on samples for data audits for LLNL and SNLL is being
recelived and is just beginning to evolve. .See page 2, Item 4 above
for commenta. T, <

D. Issuez to be Resolved by DOE Headguarters

As i3 required for items pages 1-4 above gince thia i3 an on-site
evaluation.

-8 -
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Attachment 1

Laboratory Evaluation Checklist

I. Organization and Personnel (Page 1 of 2)

accomplish the objectives of the program?

Present

ITEM J]YES |NO | COMMENT
| -
| B
Laboratory or Project Manager (individual | oo
responsible for overall technical effort) ] | U
: i ol
Name: R. B. Fitts | x|
[ .
A |
| i

Name: _J. R. Stokely I x| [(615) 574-4907
Job Title: RAD Coordinator, DOE Envip. | | i
Surv. Program. | | |
‘ l P
! I

Name: _J. W. Wade i x| | (615) 5T4-4528
Job Title: Supervisor, RAD Anal. Chem. | } |
' I 1
2 ! I

Name: D. L. Dihel | x| 1 (615) S574-3910
Job Title: Radiochemigst | ] |
| !
| I
Name: N. E. Owen | x|} ]
Job Title: Sample Custodian | { |
| 1
| I
Name: W. R. Laing I x| |
Job Title: Section Head, Inorg. Chem., ACD | | |
} i1
| oo
Name: W. H. Griesat I x|} |
Job Title: Supervisor, Separations and Synth. | | |
R N
O B
Do personnel assigned to this project have the |~ | |
appropriate background to successfully ] | |
I =1 |
I 1
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I. Organization and Personnel (Page 2 of 2)

{List those not present.)-

Present
K ITEM |YES |NO | COMMENT [
1 | | |
I b |
Quality Assurance Supervisor | i | ]
| P |
Name: P. L. Howell | x| ] |
| f__1 |
: A b |
Support-Electronic Technician L | { q ‘ |
o | I I
Name: | | | ]
| f__1 f
| P |
Is the organization adequately staffed to | | | |
meet project commitments in a timely manner? | x| ] |
| |1 |
! b !
Were all personnel involved with the | | | i
analysis available during the evaluation? I x| | |
I [ |
J | !

Additional Comments

Additional personnel present/contacted: J. C. Price ~
Physical Anal., Supervisor.

- 10 -
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ITI. Sample Receipt and Storage Area (Page 1 of 2)

ITEM {YES [NO | COMMENT |

| {1 !

Are written Standard Operating Procedures | | | For RAD area, yes|

(SOPs) ‘developed for receipt and storage ] | x |see comment 1. |

of samplea? | | ] |

Is the appropriate portion of the SOP available| | {For RAD area, yes|

to the sample custodian at the sample receipt/ | | x |see comment 1. |

storage area? ] | | |

Are adequate facilities provided for storage | x | Crowded, aee |

of samples. | { | comment 2. ]

Are the sample receipt/storage and records A | ] }

maintained in a manner consistent with program.| x | | ' |

needs? ] | | 4 I

Are standards stored separately from sample | = | |Also~see comment |

digestates? | | 13. |

Has the supervisor of the individual maintainingl| | | |
the notebook/bench sheet/logbook personally | | | |
examined and reviewed the notebook/bench sheet/ | | | |
logbook periodieslly, and signed his/her name ] ] | |
therein, together with the date and appropriate | | |Also-3ee comment |
comments az fto whether or not the document | x| ja. ]
| I |

I

is being maintained in an appropriate manner?

Additional Comments

1. Main DOE Environ. Survey Receipt and Storage SOPs were being revised at
this point in time.

2. See comment Page 1, Iiem 3. ,
3. See comments Page 1, Item 1.

5. See comments Page 2, Item 5.

- 11 -
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II. Sample Receipt and Storage Area (Page 2 of 2)

ITEM J SITE |YES|NO| COMMENT ]

l | || l

I | I I

K |Rocky Flats) x |__| |

| bl l

|Pantex x| |

| [ |

JLLNL & SNLL| x I ] }

| | I l

Have all samples been received to date from | ANL | x 11 |
each of the sites listed? Give Date ] | | 1All in, yes?|
May 5, 1988. E " BNL | x | _.|none anal.yet]
| » I~ Y |

| | |

| [ |

| 11 I

| I |

| R I

| . l

|Rocky Flats| x |__| ]

| | P |

Have all samples to be analyzed from each | Pantex bx 1| ]
of the sites listed been completed to date? ] ] [ ]
(Resultg finalized by all laboratory |LLNL & SNLL}_x |__| ]
personnel and turned in for reporting.) ] ] | i |
: | ANL lx 1__| |

| |~ | |Jus |

| BNL ] |_x|st arting ]

| K l

I 1T |

| I |

| N I

Additional Comments:

Caroline Granger -~ RAD sample custodian.

- 12 -
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ITI. Sample Prepsration Area (Page 1 of 3)

When touring the facilities, give special attention to: (a8) the overall
appearance of organization and neatness, (b) the proper maintenance of
facilities and instrumentation, (c) the general adequacy of the facilitiea to
accomplisb the required work.

ITEM |YES |NO COMMENT

|

Is the laboratory maintained in a clean and | =x

organized manner? i

Dces the laboratory appear to have adequate |

workspace (120 aq. feet, 6 linear feet of 1 =x

unencumbered bench space per analyst)? ) )

Are contamination-free areas provided for trace | q

level analytical work? (Low level and high | x

activity areas separated.) |

Are the hoods in good condition and functional? |__x

Are chemical waste disposal policies/procedures | x

well defined and followed by the laboratory? ]

Does the laboratory have a source of distilled/ | =x

demineralized water? {

Ia the conduétivity of distilled/demineralized | x Not needed?
!

water routinely checked and recorded?
Is the analytical balance located away from draft{ x
and areas subject to rapid temperature changes? |
Has the balance been calibrated within one year | x
by a certified technician?
Is the balance routinely checked with the
appropriate range of class 5 weights daily
before use and are the results recorded in

a logbook?

Quarterly.

Contractfd.

Is the sample preparation portion of the SOP

available to the analyst at the sample
—Rreparation area?

Are unexpired standards used to prepare

instrument calibration standards?

Are fresh analytical standards prepared at a

frequency consistent with gpood QA?

Are chemicals and standards dated upon receipt?

Are reference materials properly labeled with

concentrations, date of preparation, and the

identity of the person preparing the sample?

Is a spiking/calibration standards preparation

and tracking logbook(s) maintained?

Are the primary standards traceable to NBS

standards where poasible?

Do the analysts record bench date in a neat and
_accurate manner?

I
l
|
!
!
i
l
i
!
l
l
I
l
I
!
i
l
|
!
|
|
I
l
l
I
I
|
|
i
!
I
l
!
|
{
I
!
I
|
I
!
!

——— L ——— S S — D SR M i R " v T— A —— M S F— A rt— a—
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IT

I. Sample Preparation Area (Page 2 of 3)

ITEM

COMMENT

Are digestion logbooks/bench sheets maintained
in a neat and organized manner?

Is an adequate drying oven available with a
temperature measurement device?

the notebook/bench sheet personally examined and
reviewed the notebook/bench sheet periodically,
and signed his/her name therein, together with
the date and appropriate comments as to whether

or not the notebook/bench sheet is being

I
I
I
|
l
I
Has the supervisor of the individual maintaining]
|
|
|
|
I
meintained in _an appropriate manner? |

Additional Comments

1.

Also see page 1, item 2.

- 14 ~
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III. Sample Preparation Area (Page 3 of 3)

ITEM | SITE |YES|NO| COMMENT
! S
| I
4 |Rocky Flats| x ]__|
| I
|Pantex bx 1}
| |
JLLNL_& SNLL| x [__ |
| I
Have all samples to be prepared from each | ANL box 11
of the sites listed been completed to date ] | |  |Just
(from logbooks, notebooks, or computer "I BNL | |_x|starting.
listings). Give date May S, 1988. ] | |
| -
{ I
! [
} oo
| |1

N
1
!
|
|
!

Additional Commenta:

- 15 -
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Iv. Sample Analysis Instrumentation (Page 1 of 23)

A. Gamma-Ray Spectrometer

Automated Sample Installation
. Manufacturer Model Bxchanger Used Date
1. Spectrometer Geli-
ID#F 1 (1)LGC2250LATT
2 Two PyT's {2)LGC2250LATT Manual S years old
Data Syatem
: ND-9900 .
2. Spectrometer Ge- ¢
ID# 3 (3)2020
4 Two Canberra's (4)2001 Manual 6 years old
Data System
ND-9900
3. Spectrometer Ge~

ID# §

(5)0TZDS30-25185

(6)CPZDS30-25185 Manual

< 1 yvear old

6 Two Tennelec's

Data System
ND-9900

4. Spectrometer
ID#

Data System

5. Spectrometer
Ip#

Data System

6. Spectrometer
IDs

Data System

Spectrometeras 1, 2, 3, 4 are approx. 20% effic., 5 is 25% and 6 is 30% - 4

inch lead chambers used.

ND-9900 controls all 6 detectors.

All detectors are

now 4 inch lead shielded which is a partial change from last time.

- 16 -
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Iv. Sample Analysis Instrumentation (Page 2 of 23)

A. Gamme-Ray Spectirometer

ITEM |YES [NO | COMMENT |

| S I

Are operating manuals readily available to the | x | | ]
operator? ] | | {
Are calibration protocols available to the | | x |Being written now|
operator? | | |for 9900 aystem. |
Are energy, efficiency, FWHM values, gains and | | | Computer file |
check standard results kept in a permanent ] | |eontrol charts |
record 30 that instrument performance can be I x| |being kept now. |
measured over time? ] | ] o ]
Is thers a methods manual (SOP) available to | | x |Being writen |
the operator? | | |now. |
Are NBS traceable standards used for i x| ] B
calibration? . 1 , |
Duplicate samples analyzed? (Fregueney) | x| 11720, 1 per batch]|
Spike/standard samples and blanks? (Frequeney) |_ x | {1/20, 1 per batchi
Is a permanent service record maintained ina | x | | |
logbook? | ] ] |
How is the data reduced-off line computer, I'ox | |Dedicated. |
__dedicated system or other? | ] ] ]
Are radioisotopic or interelement correction | | | |
factors updated every six months or more i | x |Avoided. |
frequently? i | i i
Is service maintenance by contract? | x| |ORNL Division. |
Is preventative maintenance applied? x| ] 1

Additional Comments i
1. Also see page 3, Item 9.

2. Calibratesefficiency, resolution etc., each day and maintains results in
logbook with printout. Detailed extensive rework every 6 montha or if
check standards indicate something is wrong. Computer file control
charts - peak centroids, FWHM, Bff. -~ *960 (1173, 1332 Kev) and
137¢a (661 Kev) ete.

3. Qualitative and quantitative validation - at least one per parameter, per
gite and any samples varying substantially from rest of site samplea - to
begin with BNL.

- 17 -

C-65



Iv. Sample Analysis Instrumentation (Page 3 of 23)

A. Gamma-Ray Spectrometer

YES |NO COMMENT

_ ITEM
Are more than one site's samples being analyzed
at this time? (List gites).
Are all samples for gamma-spectroscopy analysis

| I

! I

|

l

|
completed for this site? How many samples have |

|

|

|

|

x [All done to BNL.
|Not yet start BNL
|96 samples re-
|ceived for gamma

X |spec.-BNL.

I

j43 gamma-ANL~-

| samples done.

|Not atar® BNL.

l
l
I
!

been analyzed by gamma-ray spectroscopy for
this site?

For this site, what QA/QC has lab collected?
Starting with energy calibration, give total
number or frequency (per set, daily, etec.), from

[

!

|

I
| I
I |
! |
| I
I |
| l
| | I
logbook and notebook entries or computer | x| | |
listings. | ] ] |
Detector efficiency calibration done for this | | | |
gite's analyses? Give total number or frequency| ] | |
(monthly, etc.) done per geometry from logbooks | x | |Not start BNL. |
and notebooks or computer listings. | | | |
Duplicates? Give total number or frequency | ] ] ]
(1720, per batch, per day, etc.), done for site | | | ANL-5 Duplicates. |
from logbook and notebook entries or computer I x| |Not start BNL. |
listings. . ] | | |
Blanks and/or backgrounds? Give total number of| | | |
frequency (1/20, per batch, per day, ete.), donel | [1/720, per batech. |
for site from logbook and notebook entires or | x| |[Not atart BNL. |
computer entries. | | | "]
Is more than one counting geometry used? List | x | |See comment 1. |
number for each matrix used for this site. ] } ] | ]
Are PE samples from internal sources being ] | |Each week-ANL 7 |
anelyzed? Give total number done during this ] x| }atd.samples analy|

site's analyses and list radionueclide(s). | | |zed. Not start BNL]

Chemical yields done {if chemistry)? List | | x |No chem. |
radionuclides involved. | | | |
Spike recoveries (liquid, solids, ete.), for | | | For ANL-2 for |
~3amples if chemistry or for efficiency or | x | |water samples. ]
| I I

geometry checks etc. List radlonuclides used.

Additional Commentsa

1. There are 2 or 3 counting geometries used -~ soll petrie dish, and 900 cc
marinelll beakers.

- 18 -
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IV. Sample Analysis Instrumentation (Page 4 of 23)

A. Gamma-Ray Spectrometer

For the BNL site, list the DOE sample numbers for which gamma spectroscopy
analysis has been performed. If other than for a gamma scan-list specific
radionuelides analyzed.

BNL -~ No samples analyzed vet (96 samples received).

ANL - 43 asamples =nalyzed.

Auditor has computer listing of all RAD samples for 2 sites listed a‘fﬁe

Eiving parameters, matrices etc. Auditor also has RAD FORM copies of results

for ANL gamma scansg.

For this site, give the information requestion below for samples that analyst
has checked in detail to qualitatively and quantitatively validate analysis
results for site. (Should have at least one validation check per parameter,

per site, and on any samples varying substantially from rest of aite samples.)
1

Radionuclide/ Detector ID/ A
Sample No. Parameter Number Used Commentsa

Dis3cussed Qual. and Quant. Validation concepts - will do starting with BNL.

- 19 -
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Iv. Sample Analysis Instrumentation (Page 5 of 23)

B. Alpha Spectrometer

Automated Sample Inatallation
Manufacturer Model Exchanger Used Date

1. Spectrometer

ID#
1, 2.3, 4 Tennelec Si{Li) TC-256 _Manual 2 _years old
Data System
_ND-9900 i _
2. Spectrometer B |
ID#
5, 6, 7. 8 Tennelec Si(Li) TC-256 _ Manual 2 years old
Data System
ND-9900
3. Specirometer
1D# ’
9, 10, 11, 12 Tennelec Si(Li) TC-256 _Manual 2 years old
Data System
ND-9900
4. Spectrometer
ID#
13,14,15,16 _ Tennelec Si(Li), Tc-256 _Manual 2 years old
One Te-257 f
Data System
ND-9900

5. Spectrometér
Ip#

Data System

6. Spectrometer
Ip#

Data System

A-Four simultaneously operated a-spectrometers for a total of 16 available.
1024 channels used for spectra. ND-9900 controls all detectors. The last 4
detectors were added since the last on-site.

- 20 -
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Iv.

Sample Analysis Instrumentation (Page 6 of 23)

B.- Alpha Spectrometer

_ ITEM [YES |NO |  COMMENT
: ! 1
Are operating manuals readily available to the | | ]
operator? I x| |
Are calibration protocols available to the | ] }
operator? x| |Updating now.
Are energy, efficiency, FWHM values, gains and | ] j
check standerd results kept in a permanent | ] |
record so that instrument performance can be | ] | .
measured over time? . x| | Logbook. .
Is there a methods manual (SOP) available to ] i | ¢
the operator? x| |Updating now.
Are NBS traceable standards used for | | |
calibration? x| ]
Duplicate gamples analyzed? (Frequency) x| 11/20, per bateh.
Spike/standard samples and blanks? (Frequency) |_ x | {1720, per batch.
I3 a permanent service record maintained in a | } |
_logbook? . x| ]
How is the data reduced-off line computer, ] ] }
dedicated system or other? x| |See comment 1.
Are radioisotopic or interelement correction | ] |
factors updated every six months or more } ] ]
frequently? | |_x_|Avoided.
Ig service maintenance by contract? boox | |Another ORNL-Div.
Is preventative maintenance applied? Pox | ]

Additional Comments : I

- /

1.

2.

Prints out about 512 channels-mannually integrates peaks, enters data,
ete. into nearby computer for calculations ete.

Calibdrates efficiency and resolution etc. each day and maintains results
in logbook with printouts.

- 21 -
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Iv.

Sample Analysis Instrumentation (Page 7 of 23)

site.

B. Alpha Spectrometer

ITEM |YES |NO | COMMENT |

| f___| I

Are more than one site's samples being analyzed | | | |
at this time? List site(s). | |_x INot yet start BNL|
Are all ‘samples for alpha gpectrometry completed] | } ]
for this site? How many samples have been | | JANL all done. Not|
analyzed by alpha spectrometry for this site? | | x lyet atart BNL. |
For this site, what QA/QC has the laboratory | | | |
collected? Starting with energy calibration, | | |35 samples were |
give total number of calibrations or frequency | | |done for ANL - |
{per set, daily, ete.), from logbooks and | | {32Pu, 3U. ]
notebook entries or computer listings. | x| |Not start BNL. ]
Detector efficiency calibration done for this . | | |
site's analysis? Give total number or frequency| | | 4 |
(daily, monthly, etc.), done per geometry from | | | |
logbook and notebook entries or computer { ] |Not start BNL. ]
ligings. | x| | |
Duplicates? Give total number or frequency | | |6 duplicates were|
(1/20, per batch, per day, ete.), done for site | | jdone for ANL-Pu |
from logbook and notebook entries or computer | x| land U. Not start|
listings. | ] | BNL. |
Blanks and backgrounds? Give total number or | | |3 blanks were ]
frequency (1/20, per batch, per day, etc.), done] ] |done for ANL-PU |
for site from loghook and notebook entries or ] x| land U. Not start|
from computer listings. | | |BNL. i
Is more than one counting geometry used? List | ] |1 count geometry |
number used for this site. ] |_x_lonly. |
Are PE samples from internal sources being | | |[Weekly-for ANL 6 |
analyzed? Give total number done during this I x| |for PU, 1 for U. |
site's analyses and list radionuclides. ] ] ] ‘ ]
Chemical yields? List both radionuclide and | x| |Every Sample - |
non radionuclide(s) tracers involved. ] . _|342pu, 232y, |
Spike recoveries? List radionuclides involved | | | |
and frequency (1/20, per batch, per day, etec.), | | |For ANL - 2 for |
or total number done from logbook and notebook | x | |Pu, 1 for U. |
entries or computer listings. | | | ]
Self-absorption correction curves? List | | | |
radionuclides involved. List number of times | | | |
curves were updated during analyses for this ] | x | Avolided. |
| — I

Ad

ditional Comments:

- 29 _
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Iv. Samples Analysis Instrumentation (Page 8 of 23)

B. Alpha Spectrometer

For the BNL site, list the DOE sample numbers for which alpha spectroscopy
analysis hbs been performed and alsc list radionuclides determined.

BNL - No samples analyzed vet.

ANL - 35 samples were analyzed (32Pu, 30).

 Auditor has computer listing of all RAD samples for both sites givin

A .

parameters, metrices ete., and also has RAD FORM copies of results for ANL Pu

and U.

For this site, give the information requested below for samples that analyst
has checked in detail, to qualitatively and quantitatively validate analysis
results for this site for both chemical separation and inatrumentation parts.
{Should have at least one validation check per parameter per site and any
samples varying substantially from rest of site's samples.)

Radionuclide/ Detector ID/ /
Sample No. Parameter Number Used Commenta
AR811031B 238+239Py #1 Has printout of spectrum, celcula-

tiona, computer printout of results,

chem gsepn spike, results data,

verifies program calculates (qual.

and quant. valid.) correctly, tracer

etpe.

- 23 -
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Iv. Sample Analysis Instrumentation (Page 9 of 23)

C. Low Background Gas Flow Proportional Counting System (Gross Alpha
“and Grogss Beta)

Installation
Manufacturer Model Sample Capacity Date
1. Instrument
ID#
Grossa/BCtr Tennelec LB5100 Multiple 3 years old.
Window P Voltage T Operating «=750
Density or Platesau Not available Voltaget B=1470
Thickness 260 ug/cm? Span and Slope Not available Gas p-10(Ar,Me)

(Rack of 4) x 3 = 12 at a time
2. Instrument

ID#
$95r Ctr Tennelec LB4Q00 Manual Not Available
Window Voltage Operating «=1200
Density or Plateau Not available Voltage B=1913
Thickness 260 ug/cm? Span and Slope Not available Gas p-10, (Ar Me)

3. Instrument

ID¥
Window Voltage " Operating
Density or Plateau Voltage
Thickness Span and Slope Gas !

4. Instrument

ID#
Window Voltage Operating
Density or Plateau Voltage
Thickness Span and Slope Gas

5. Inatrument

ID#
Window Voltage Operating
Density or Plateau Voltage
Thickness Span and Slope Gas

1 system of each type. The second one is the older of the two.
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1v. Sample Analysis Instrumentation (Page 10 of 23)

C. Low Background Gag Flow Proportional Counting System (Gross Alpha

‘and Gross Beta)

ITEM |¥BS {NO | COMMENT ]

| | |

Are operating manuals readily available to the | x | | ]
operator? | ] | |
Are-calibration protocols available to the | x| | Updating. |
operator? E | | I ) |
Are calibration results kept in a permanent ] ] ] . I ]
record so that instrument performance can be I x| | ]
meagured over time? | | | |
I3 there a methods manual (SOP) available to | x| | Updating. |
the operator? | | | |
Are NBS traceable standards used for ' x| | |
calibration? ] | | ]
Is a permanent service record meaintained in a ] = | | |
logbook? ) ] | ] ]
How is the data reduced-off line computer, ] x| {Bach has its own |
dedicated gystem or other? . I | Imicroprocessor-HP|
Is calibration done at lemst daily or batch | = | ] |
frequency? | | | |
Duplicate ssmples analyzed? (Freguency) j_x ) 11/10, 1 per batch]
' | | 11/10 atds, 1/20 |
Spike/standard samples and blanks? (Fregueney) | x | }apikes, l/batech. |
Are self-absorption curves readily available | x| |Daily checked - |
to analyst (curves reestablished lmst 3 months)?| | |6 mo. reedtabl. |
Is service maintenance by contract? | x| | [
x | |

Is preventative maintenance applied? i

Additional Comments

Calibrates efficiency, etc., each day and maintains results in logbook with

printouts.
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IVv. Sample Analysis Instrumentation (Page 11 of 23)

C¢. Low Background Gas Flow Proportional Counting System (Gross Alphs
and Gross Beta)

|Just atarting BNL|
! {

curves were updated during analyses for this
glte.

“ ITEM |YBS [NO | COMMENT |
I | !
Are more than one site's samples being analyzed | | x {Just staring BNL.|
at this time? List site(s). ] ] i |
Are all samples for alpha and beta counting | | JANL~17 gross a/8
completed for this site? How may samples have | | = | -34 Sr. ]
been analysed for this site? | | |Just starting BNL|
For this site, what QA/QC has the laboratory | | | ] |
collected? Starting with detector energy v} ] | |
calibration/discriminator checks, give total | | | 4 |
number or frequency (daily, per set, etc.), | x| | Bach day, per |
from logbook and notebook entries or computer ] | | bateh. |
Listings. ] ] | |
Detector efficiency or performance checks done | ] | |
for this site's analyses? Give total number or | | | Rach day, |
frequency (daily, per set, ete.), done per | x| | per batech. |
geometry from logbook and notebook entries or | | | |
or computer lisings. i ] | |
Duplicates? Give total number or frequency | | JANL-3 for Gross af
(1/20, per batch, per day,-etc.), done for site | { | /B |
from logbook and notebook entries or computer | x| | -4 for Sr. ]
listings. | | |Just starting BNL|
Blanks and backgrounds? Give total number or ] | |Rach day for 4100]|
frequeney (1/10, 1/20, per batch, per day, ete.)| } |Bach wk. for 5100]|
done for gsite from logbook and notebook entries | x | |Por ANL-2 for «/B|
or from computer listings. ] | | -2 for Sr.|
Is more than one gounting geometry used? List | | | ! |
number used for this site. ] | x 11 only. |
Are PE samples from internal sources being | | |Por ANL-6 for =/3]
analyzed? Give total number done during this | x| | -4 for Sr.|
site's analyses and list radionuclides. | | ] |
Chemical yields? List both radionuclide and | x| |For *°Sr. ]
non_radionuclide(s) involved. ] ] ] ]
Spike recoveries? List radionuclides involved | | |Por ANL-2 for ]
and frequency (1/20, per batch, per day, ete.), | | ] Gross «/f |
or total number done from logbook and notebook | x | ] -2 for Sr.|
entries or computer listings. | ] jJust starting BNL]|
Self-absorption correction curves? List | ] |Gross «/B, ®°Sr. |
radionuclides involved. List number of times | x| |Por ANL-1 time. |
| {
I |

Additional Comments:
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Iv. Samples Analysis Instrumentation (Page 12 of 23)

C. Low Background Gas Flow Proportional Counting System (Gross Alpha
and Gross Beta) :

For the BNL site, list the DOE sample numbers for which alpha and beta
analysis has been performed and alsc list radionuclides determined.

BNL - No samples analyzed yetb.

ANL - 17 Gross alpha, 17 Groas beta, 34 gtrontium samples were analyzed.

3

Auditor has comguetér ligting of all RAD sampies for both sites_giviék;

parameters, matrices etc. and also has RAD FORM copies of results for ANL

grogs alpha, beta and strontiums.

For this site, give the information requested below for samples that analyat
has checked in detail, to qualitatively and quantitatively validate analyais
results for this site for both chemical separation and instrumentation parts.
(Should have at least one validation check per parameter per site and any

samples varying substantially from rest of site's samples.)
i

{
Radicnuclide/ Detector ID/
Sample No. Parameter Number Uged Comments

Discugged Qggi. and Quant. validation concepts - will do starting with BNL-—-.

They seem to be doing most of what is required now.

i
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IvV. Sample Anslysis Instrumentation (Page 13 of 23)

D. Liguid Secintillation (LS) Spectrometer

2

Installation
Manufacturer Model Sample Capacity Date
1. LS Spectrometer
ID¥ 1 Packard 460C Multiple 5~-6 years old

Data System Déta output by system is manually feed into area coqfdter

2. LS Spectrometer
ID#

Data System

3. LS Spectrometer
ID#

Data System

4. LS Spectrometer R
ID# f

Data Syztem

5. LS Spectrometer
ID#

Data System

6. LS Spectrometer
ID

Data Syatem

1 liquid scintillation system only. Used mainly for *H.

- 2B =~
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Iv. Sample Analysgis Instrumentation (Page 14 of 23)

D. Liguid Scintillation (LS) Spectrometer

ITEM |YES [NO | COMMENT |
! I |
Are operating manuals readily available to the | x ] ] |
operator? | | | |
Are calibration protocols available to the | x| | Updating. |
operator? ] ] | : |
Are calibration results (i.e., sensitivity) { ] | ]
kept in a permanent record so that instrument | x| |
performance can. be measured over time? ] ] | |
Is there a methods manual {SOP) available to Y, x| | Updating. |
the operator? | I 4 |
Are NBS traceable standards used for | x| i |
calibration? - | | | |
Ia a permanent service record maintained in a box | ] ]
logbook? ' | l | |
How is the data reduced-off line computer, | x| |Raw data input 1
dedicated system or other? ' ] ] }into ares compu- |
| | |ter manually. |
Duplicate samples analyzed? (Frequency) | x| 11710, 1 per batch|
| ] {Stds 1/10, spikes]
Spike/standard samples and blanks? (Frequency) | _x | 11720, 1 per batch]
Is calibration done at least daily or batch | =1 |Per setup or eachj
frequency? | ] |day. |
Are multiple discriminator channels available? | x | | 3. . o
(List how many.) i i ] ]
Refrigeration? | x| {
External Standard? | x| ] : |
Is service maintenance by contract? 1o} | P |
Is preventative maintenance applied? | x| | |

Additional Comments
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Sample Analysis Instrumentation (Page 15 of 23)

D. Liquid Scintillation (LS) Spectometer

sample., ete., - list.

ITEM |YRS |NO | COMMENT |
| I |
Are more' than one site's samples being analyzed | | x |Just starting BNL]
at this time? List site(s). | | ] |
Are all samples for liguid seintillation ] | JANL-36 tritiums |
completed for this site? How many samples have | | x |Just starting BNL|
been analysed for this site? ] | ] ]
For this site, what QA/QC has the laboratory | ] |Pritium std. each]
collected? Starting with energy calibration/ | | |day. Rff. each |
diseriminator checks give total number of | ] |week with set of |
calibrations or frequency (per set, daily, . | |samples.  Each |
ete.), from logbooks and notebook entries or | x| {day/per Moton. |
computer listings. | ] | |
Detector efficiency or performance checks done | ] | |
for this gite's analysis? Give total number or | ] |Each sample ]
frequency (daily, per set, ete.), done per | ] | (Queneh Corr.). |
geometry from logbook and notebook entries or | x| | !
‘or computer lisings. | ] ] |
Duplicates? Give total number or frequency | | [For ANL-4 Tritium|
(1/10, 1/20, per batch, per day, ete.)}, done for| | | duplicates|
site from logbook and notebook entries or ] x| |Just starting BNL]|
computer listings. | ] | ]
Blanks and backgrounds? Give total number or ] ] | Por ANL-4 tritium|
frequency (1/10, 1/20, per batch, per day, ete.)| | | blanks |
done for site from logbook and notebook entries | x | }Just starting BNL]
or from computer listings. | | | N
Are PE samples from internal sources being ] | | For ANL-4 (wkly).]|
analyzed? Give total number done during this | x| |Just starting BNL|
site's analyses and list radionuclides. | | | ! |
Chemical yields? List both radionuclide being | ] |Not applic? |
determined and being added. J | | |
Spike recoveries? List radionuclides involved | ] | |
and frequency (1/10, 1/20, per batch, per day, | | | For ANL-2
etc.), or total number done from logbook and | x| | Just starting BNL]|
notebook entries or computer listings. | | | ]
Quench corrections? Method used to correct ] ] | |
quenching-external standard, repurification of | x | |External Standard|
| !

l I

Additional Commenta:
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IV. Samples Anelysis Instrumentation (Page 16 of 23)

D. Liguid Scintlllation (LS) Spectometer

For the BNL site, list the DOB sample numbers for which liquid scintillation
hazs been performed also list radionuclides determined.

BNL ~ No semples analyzed vet.

ANL ~ 36 tritium samples were analyzed.

Auditor has computér listing of all RAD samples for both sites givin%rf

parametera, matrices etc. and also has RAD FORM copies of results for ANL

tritiums.

For this site, give the information requested below for samples that analyst
has checked in detail, to qualitatively and quantitatively validate analysis
results for this site for both chemical separation and instrumentation parts.
(Should have at least one validation check per parameter per site and any
samples varying substantially from rest of site's samples.)

Radionuclide/ Detector ID/ /
Sample No. Parameter Number Used Comments

BNL - No samples analyzed yet.

——————————
At et
———————————
e ———————
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Iv.

Sample Analysis Instrumentation (Page 17 of 23)

E. Fluorometer/Spectrophotometer

Manufacturer

Model

Type:

Fluorometer
or Spectrophotometer

Inatallation
Date

Instrument
ID# 1

ORNL
In-House

Q1165

Pluorophotometer

Serial #12

Fluorometer

Not Available

Instrqment
ID#

Instrument
ID#

Instrument
ID#

Instrument
ID#

Inatrument
ID#

Instrument
ID#

Instrument
ID#

Inatrument
ID#

10.

Instrument
ID¥

11.

Instrument
ID#

Tot.U-Induction Furnace Methed.

One system only.
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Iv. Sample Analysis Ingtrumentation (Page 18 of 23)

E. Fluorometer/Spectrophotometer

ITEM |YES |[NO |  COMMENT |

I I |

Are operating manuals readily available to the | x | | |
operator? | | | |
Are calibration protocols aveilable the the boox | i |
operator? ! [ — I
Are calibration results (i.e., sensitivity) { - i ] ]
kept in a permanent record so that instrument I x| ] |
_performance can be measured over time? ’ | | |
Is there a methods manual (SOP) available to  |. x | | ) |
the cperator? ] | ] | “ ]
Are NBS traceable standards used for I x| | |
calibration? ; | ] ] |
Is a permanent service record maintained in a | x| |See comment 1. |
logbook? ] | ! |
‘ | |Now, direct read-|

How is the data reduced-off line computer, I x| ling from instru- |
dedicated gystem or other? ] | |ments |
Is calibration redone at least every 3 months? | x | |Daily Check. ]
Duplicate samples analyzed? (Frequency) l_ x| |See comment 2. |
. | | |Stds 1/10, Spikes|

Spike/standard ssmples and blanks? (Frequency) | _ x | 11/20, 1 per batehl
Is service maintenance by contract? | x| | ' |
Is preventative maintenance applied? b x| ] . |

Additional Comments

i
1. Instrument personnel fixing the instrument .. Keep the logbook... Mot
reedily available.

2. Triplicates are ran for each sample.

3. Fluorometer (Tot.U) is not located in the RAD area. Uranium in RAD area
is usually by a-spectrometry. There is only one unit. It is part of
Inorg. Section Eval. also.

3. It is recommended that there should be some kind of instrument printout

of calibration data and sample results or storage of direct instrument
results for documentation purposes.
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IvV. Sample Analysis Instrumentation (Page 19 of 23)

E. Fluorometer/Spectrophotometer

ITEM | YRS COMMENT

!
Are more than one site's samples being analyzed |
at this time? List site(s).
Are all samples for fluorometry (spectrophoto-
metry) completed for this aite? How may samples
have been analysed for thig site?
For this site, what QA/QC has the laboratory
collected? Starting with Calibration checks,
checks give total number of calibrations or
frequency (per set, daily, ete.), from logbooké?
and notebook entries or computer listings.
Duplicates? Give total number or {requency
(1710, 1/20, per batch, per day, etc.), done for
site from logbook and notebook entries or
computer listings.
Blanks and backgrounds? Give total number or
frequency (1/10, 1/20, per batch, per day, etc.)
done for site from loghook and notebook entries
or from computer listings.
Are PE samples from internal sources being
analyzed? Give total number done during this
site's analyses.
Spike recoveries? List radionuclides involved
and frequeney (1/10, 1/20, per batch, per day,
ete.), or total number done from logbook and
notebook entries or computer listings.
Quench corrections? Method used to correct
quenching, standards closely bracket sample
value, dilution method, ete., list.

See comment 1.

»

For ANL, yes.

1/20, per set.

!
l
l
|
|
|
|
|
|
!
|
|
]
|
|
!
|
|
|
|
!
|
}
|
|
|
i
| See coment 2.
|

— — — ————— —— — —— ——— Py ——— s e S Wtls e T S g i g, Vi A T
v e — b —— — S — (s . St okt gy e v i ——- T —_ ity —— — S " i it Yo e

Additional Comments:

1. ORNL is not doing BNL total uranium.

2. Pellet-300 mg samples extracted 3M HNO, and diluted out to reduce quenching.
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Iv. Sample Analysis Instrumentation (Page 20 of 23)

E. Fluorometer/Spectrophotometer

For the BNL site, list the DORE sample numbers for which
fluorometry/spectrophotometry has been performed also list parameters
detfermined.

All BNL total U samples are being done at K-25 (Total U).

|

For ANIL, - 18 samples.

¥

There was no listing of Tot.U analyses or RAD FORM copies of results for ANL

readily available for the auditors.

e

For this site, give the information requested below for samples that analyst
has checked in detail, to qualitatively and quentitatively validate analysis
results for this zite for both chemical separation and instrumentation parts.
(Should have at least one validation check per parameter per site and any
samples varying substantially from rest of zite's samples )

Radionuclide/ Detector ID/

Sample No. Parameter Number Used Comments
AR320016F Tot.U #1 Direct reading of Mg/L from Inst.
ARA20016G . . Calibrated during each set samples.
AR420016H A3 SOPs were not posted there was
ARB20016T confusio;;ég to what wes being done.
ARA200166
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Iv. Sample Analysis Instrumentation (Page 21 of 23)

F. Thermal Ionization Mass Spectrometer (TIMS)

Installation
Manufacturer Model Date

1. Instrument Not applicable.

ID#
2. Instrument |

ID# '
3. Instrument i

ID#

ITEM COMMENT

Are operating manuals readily available to the
operator?

Are caslibration protocols available to the
operator?

Are calibration results
kept in a permanent record so that instrument
performance can be measured over time?

Is there a methods manual (SOP) available to
the operator?

Are NBS traceable gstandards used for
calibration?

Is a permanent service record maintained in a
logbook?

How is the data reduced-~off line computer,
dedicated system or other?

Is calibration/recalibration done at least
with batch fregquency?

Duplicate samples analyzed? (Fregquency)

Spikes/standard samples and blanks? (Fregquency)

Is service maintenance by contract?

S s —— it B} G (it T - S " W (Ao (s s gy ——— i gy et

Ig_preventative maintenance applied?

Additional Comments \

ORNL (X-10) - does not have a TIMS unit.
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Iv.

Sample Analysis Instrumentation (Page 22 of 23)

F. Thermal Tonization Mass Spectrometer (TIMS)

ITEM

YES

COMMENT

Are more than one site's samples being analyzed

Are all samplesz for TIMS completed for this
aite? How may samples have been analyzed for
this site?

l
!
l
at this time? List site(s). I
i
I
I
I

For this site, what QA/QC has the laboratory
collected? Starting with calibration verifica- |
tion checks give total number of calibrations or|
{requency (before and after each set of samples, |
daily, 1/10, 1/20, ete.), from logbooks and
notebook 