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TABLE A.1
BROOKHAVEN SITE ENVIRONMENTAL SAMPLES
WITH FIELD QC SAMPLES
SORTED BY ENVIRONMENTAL PROBLEM AND REQUEST NUMBER

ev

IREQ |PROBIST |DATE |LOCATION | TYPE IMEDIA TMUME SAMPITYPE |_ANIONS | METALS _|_0G___IPET HYDRO IsEMIVOLS |__voLs |__RADS |
INnuMs INUMBI  JcoLL. | | LocaTIon | |ACTUIPLAN| |ACTU|PI.ANIACTUIPLANIACTUIPLANIACTUIPLANIACTUIPI.ANIACTUIPLANIACTUIPLANIACTUIPLANI
| | | __ippAassyyl | 1 Jat  INED | | D_|jAL NED |A NED AL E

IBR809 O 17/04/88 BOUNDRY RD KELL GRN WATER] 3 3 |BKGRN| ol 3 3 0 o] o o | 3| 3 3] 3 3] 3 3|
IBR810 © 17/04/88 BOUNDRY RD BACKGROUND SEDIMENT | 3 3|BKGRNI o ol 3 3| 3 31 o ol 3 3] 3 3] 3 3] 3 3|
IBR300 1 12/04/88 PRIMARY PD HAMA POND  SUR WATER| 3 3IGRAB | 0 ol 3 3|l o ol o o] 3 31 3 3] 3 31 3 3 |
IBR301 1 12/04/88 PRIMARY PD POND SUR MATER] 3 3lRaB | © ol 3 3{ o0 ol o o] 3 3| o 31 3 3] 3 3|
IBR301 1 12/04/88 PRIMARY PD POND SUR WATER! 1 1|QC RNl © ol 1 1l 0 ol o ol 1 11 o0 1] 1 111 11
IBR301 1 17/04/88 PRIMARY PD POND SUR WATER] 3 3lRAB | O ol o ol o o}l o o] o 3 3 31 o ol o 0|
|BR202 1 12/04/88 WOODED PD POND SUR WATER] 1 1lec FLl o o) 1 150 ol o o) o 0 0 ol o ol 1 1
IBRZ02 1 12/04/88 WOODED PD POND SUR WATER| 3 3iRAB | 0 ol 3 31 o o] o ol 3 3 0 3] 3 31 3 31
iBR302 1 17/04/88 WOODED PD POND SUR WATER| 3 3l6RAB | © ol o ol o ol o ol o 3| 3 31 o ol o ol
IBR303 1 12/04/88 S PRIM. PD POND SEDIMENT | 3 3iGRAB | 0 ol 3 31 0 ol o ol 3 31 3 3| 3 3y 3 3|
IBR304 1 12/04/88 N PRIM. PD POND SEDIMENT | 3 3lRAB | O ol 3 3| o ol o ol 3 3 3 3| 3 3| 3 3|
|BR304 1 12/04/88 N PRIM. PD POND SUR WATER] 1 1lqc RNl o ol 1 1l o0 ol o ol 1 1 0 11 1 1! 1 11
jBR30S 1 12/04/88 N WOODED P POND SEDIMENT | 3 3iGRAB | © ol 3 3]l 0 o] o o) 3 3 3 3} 3 3] 3 31
{BR306 2 18/04/88 B. 479 CESSPOOL SUR WATER] 1 1lac FLI 1 1l 1 11 1 1l o ol o 0 0 ol o ol o ol
IBR306 2 18/04/88 B. 479 CESSPOOL SUR WATER] 2 2IGRAB | 2 2l 2 21 2 21l o ol o ol 2 21 2 2| o 0|
IBR306 2 18/04/88 B. 975 CESSPOOL SUR WATER] 1 1l6RAB | 1 111 11 1l o0 o} o ol 1 1l 1 1] o ol
IBR307 2 DELETED B. 264 CESSPOOL SUR WATER] O 3lRAB | © 3| o 3|l o 3] o ol o ol o 3 0 3] o 0|
IBR308 2 18/04/88 B. 422 CESSPOOL SUR WATER] 3 3IGRAB | 3 3| 3 3] 3 3| o0 ol o ol 3 31 3 3| o ol
IBR308 2 18/04/88 B. 422 CESSPOOL SUR WATER] 1 11QC RN| 1 11 1 1] 1 1l o0 ol o ol o 11 1 1l 0 o |
IBR309 2 DELETED B. 197 CESSPOOL SUR WATER] O 3lerAB | O 3j 0 3] o 31 0 ol o ol o 31 0 31 0 o}
IBR310 2 18/04/88 B. 905 CESSPOOL SUR WATER| 3 3ilGRaB | 3 3| 3 3| 3 31 o ol o ol 3 3| 3 3] o0 ol
IBR311 2 19/04/88 B. 479 CESSPOOL SEDIMENT | 1 1leRaB | © ol 1 1 0 ol 1 111 11 1 1l o0 11 1 11
IBR311 2 19/04/88 B, 479 CESSPOOL SUR WATER] 1 1laC RN| © o0l 1 1 0 ol 1 1il 0 11 1 111 1] 1 11
IBR312 2 DELETED B. 244 CESSPOOL SEDIMENT | O 1IGRAB | ‘O ol o 1 0 ol o 1]l o 1l o 1l o0 1l o 11
IBR313 2 19/04/88 B. 422 CESSPOOL SEDIMENT | 1 1IGRAB | © ol .1 1 0 ol 1 1§ 1 111 1] o 1] 1 1
IBR31¢ 2 DELETED B. 197 CESSPOOL SEDIMENT | © 1IGRAB | © o] o 1] o0 ol o 11l 0 11l o0 1l o0 11 o 11
IBR315 2 19/04/88 B. 905 CESSPOOL SEDIMENT | 1 1lcraB | 0 ol 1 1 0 o 1 11 1 1] 1 1l 0. 1] 1 1|
IBR316 3 . 25/06/88 K UPTON RD HELL GRN WATER] 4 4lPuMP | O ol & 4 0 ol o o} o ol 4 4| o 41 o 4 |
IBR500 4 13/04/88 BNL LANDF LEACHATE SOIL 1 3 3lGRAB | © ol 3 3f 0 ol o o} 3 31 3 31 3 3| 3 31
IBR500 4 13/04/688 BNL LANDF LEACHATE SUR WATER] 3 3|crRAB | © el 3 3 (1] ol o ol 3 3| o 3| 3 31 3 31
IBR500 4 16/04/88 BNL LANDF LEACHATE SUR WATER] 3 3lRAB | © ol o 0 0 ol o o} o 3| 3 3l 0 ol o ol
|BRSO7 & 30/06/88 CURR. LNDF HELL GRN WATER| 8 slpuMp | o ol 8 g8l o ol o ol o ol 8 8l 8 sl 8 8 |
IBR508 4 DELETED U/D CUR LF HELL AT LND SOIL | o 4lGRAB | © ol o 4| 0 ol o ol o ol o 4| o 41 o 4 |
|BR508 4 28/06/88 U/D CUR LF HELL AT LND SOIL 1 6 6iGrRAB | O ol 6 6 0 ol o o} o ol 6 61 6 61 6 6 |
|IBR508 & 28706788 U/D CUR LF HWELL AT LND SUR WATERI 1 1lqC RN| o ol 1 1 0 ol o ol o ol 1 11 1 11 1 11
IBRSO1 5 DELETED B. 811 SLURRY SEDIMENT | O 4iGRAB | . O ol o 4 0 ol o ol o ol ¢ ol o ol o o1
IBRSO1 5 12/04/88 B. 811 SLURRY SUR WATER]I 1 1iqC RNl © ol 1 1|l o ol o ol o ol o ol o ol o ol
IBR5O1 5 13/04/88 B. 811 SLURRY SEDIMENT | & 4IGRAB | 0 ol 4 ) o ol o ol o ol o o] o o}l o o |
IBRS02 5 DELETED B. 811 SLUDGE SEDIMENT | O 9iGRAB | © ol o 9] o ol o o} o of o ol o ol o 91
IBR5O3 6 14/04/88 B. 444 RELEASES SOIL ]l 4 4|GRAB | © ol 4 4| 4 41 0 o} o ol & 41 2 4| & 4 |
IBRSO3 6 14/04/88 B. 44% RELEASES SUR WATER| 1 1lQC RN| O ol 1 11 1l o o}l o ol 1 1l 1 1l 1 11
IBREO4 6 14/04/88 B. 44% RELEASES SOIL I 3 3lcRaB' | 0 ol 3 3| 3 3] o ol o ol 3 3| 2 3] 3 3|
IBRSO5 6 14/04/88 AGS AREA RELEASES SOIL I 6 6|GRAB | 'O ol o ol o ol o ol o ol o ol o ol 6 6 |

[
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TABLE A.1
BROOKHAVEN SITE ENVIRONMENTAL SAMPLES
WITH FIELD QC SAMPLES
SORTED BY ENVIRONMENTAL PROBLEM AND REQUEST NUMBER

v

IREQ |PROBIST [DATE ILOCATION | TYPE IMEDIA INUMB_SAMP ITYPE |_ANIONS 1| _METALS |_ 026G IPET_HYDROIPES/H/PCBISEMIVOLS |__VoLS |_RabS |
InuvB  [NUMB | jcoLL. | | LOCATION | JACTU|PLANI [ACTUIPLANIACTUIPLANIACTU | PLANIACTU|PLANIACTUIPLAN|ACTU|PLAN|ACTU|PLANIACTU|PLANI
I 1 1L 1oo/mMsyyl 1 1 1AL INED E D_|A ED ED

IBR506 7 14/04/88 HWMA SPRAY AERATION  SOIL 1 7 7IGRAB | 0 ol o ol o ol o ol o o) 1 71 o 71 7 71|
IBR8OO 8 15/04/88 STP DREDGE MATL SOIL [ 1 5iGRAB | © ol s 51 o o o ol s 5| 5 51 5 5| 5 5 |
IBRBOO 8 15/06/88 STP DREDGE MATL SUR WATER| 1 11QC RN} © ol 1 11l 0 ol o ol 1 11 o 1] 1 11 1 1|
IBr801 8 15/04/68 STP TANK SUR WATER] 1 1iqC RN| © ol 1 1] o o] o o] 1 1) 1 1] 1 1) 1 1
IBRSO1 8 15/04/88 STP TANK UNSEAL CO} 3 3|GRAB | O ol 3 3] o ol o o) 3 3] 3 3| 3 3] 3 31
IBR8O2 8 18/04/88 STP TANK SEDIMENT | 1 1i6RAB | © ol 1 11l 0 ol o ol 1 1l 1 1] o 11 1 1]
|IBR8O2 8 19/04/88 STP TANK SEDIMENT | 2 2lGRAB | O ol 2 2|l o ol o ol 2 21 2 21 o 2l 2 2|
|IBR8O3Z 8 18/04/88 STP SLUDGE BEDS SOIL I 4 4|GRAB | © ol 4 4| o o] o ol 4 4| & 4] o 41 4 4 |
IBR8OG 9 20/04/88 AGS I&II SCARPYARD  SOIL | 1 1lGRAB | © ol 1 1] o ol o ol o o} o ol o ol 1 1
IBR8OG 9 20704788 AGS I&IX SCRAPYARD  SOIL | 8 5iGrRAB | © ol s 5| o ol o ol o ol o ol o ol s 5 1
|IBR8O5 9 20/04/88 AGS SCRAP. WELL GRN WATER] 4 4|HELWZ| o ol 3 41 o ol o o] o o} 3 4] 3 4 3 4 |
|BR8O6 10 20/04/88 B. 975 BUBBLE ARE SOIL | 14 14jcrRAB | O ol 11| o ol o ol o o0l 11 0o 14114 16|
IBR806 10 20/04/88 B. 975 BUBBLE ARE SUR WATER] 1 1lqC RNl © ol 1 1|l o o) o ol o o}l 1 1l 1 1] 1 1|
|BR8O7 10 21/04/88 B-975 HELL GRN WATER] 3 3|BAILR| O ol 3 3|1 o ol o ol 3 3| 3 31 3 3] 3 3|
|BR8D7 10 21/04/88 B-975 HELL GRN WATER|] 1 1legc FL] o ol 1 1l o0 ol o ol o o] o ol o ol 1 11
IBR809 10 16/06/88 B-975 WELL GRN WATER| 2 2lpp | O o] 2 2] o o] o ol o ol 2 2l 2 2l 2 2|
IBR809 10 23/06/88 B-975 HELL GRN WATER] 2 2lpuMp | O ol 2 2l o ol o ol o o] 2 2l 2 2] 2 2|
IBR809 10 26/06/88 B-975 HELL GRN WATERI & 4lpuP | O ol 4 1 o ol o ol o o] 4 4] 4 4| 4 4 |
|IBRBO9 10 25/06/88 B-975 HNELL HWATER [ | 1lqc FLl o ol 1 1]l o ol o ol o ol 1 1] 1 111 11
|BR809 10 25/06/88 B-975 WELL HATER ! 1 1lecrNl 0 ofj 1 11 06 o]l o ot o oo olo o)1 1|
|BR810 10 DELETED B. 975 HELLS SOIL ] o 5i6rAB | © oj o 51 o 5] o o}l o 5] o 5}l o0 5] 0 5|
IBR808 11 21/04/88 B. 481 LEACH PIT SOIL | 3 3lcrRaB | O o| 3 3| o o] o ol 3 3] 3 31 1 31 3 .31
|IBR301 99 18/04/88 TRIP BLANK TRIP BLANK NKATER | 1 1lac BL] © o] o o] o o) o c] o o) o ol 1 1} o0 o |
IBR302 99 18/04/88 TRIP BLANK TRIP BLANK WATER I 1 1jee 8L} o o o ol o ol o o] o ol o ol 1 1} o0 o |
IBR305 99 14/04/88 TRIP BLANK TRIP BLANK KWATER | 1 1iqc BLI O ol-o ol o ol o o] o o] o ol 1 1l 0 ol
|IBR306 99 18/04/88 TRIP BLANK TRIP BLANK MATER | 1 1lec BLl © ol o ol o ol o o] o cl o ol 1 1] 0 o]
IBR308 99 20/04/88 TRIP BLANK TRIP BLANK NATER | 1 1lac BLI O ol o o] o ol o ol o o| o ol 1 1]l o [
IBR316 99 25/06/88 TRIP BLANK TRIP BLANK HATER 1 2 2iec BL] © oi o o] o ol o ol o ol o ol 1 21 o o}
IBR500 99 14/04/88 TRIP BLANK TRIP BLANK WATER | 1 1lec BLI O ol o ol o ol o ol o ol o ol 1 1] o ol
IBR503 99 15/04/88 TRIP BLANK TRIP BLANK HATER ] 1 1lec BLl O ol o o} o ol o o}l o ol o ol 1 1] o |
|BR507 99 30/06/88 TRIP BLANK TRIP BLANK KATER 1 4 4iac BL| O ol o ol o ol o ol o ol o ol 1 4] o 0|
|BRSO8 99 28706788 TRIP BLANK TRIP BLANK WATER I 1 1lQqc BL| 0 ol o ol o ol o ol o ol o ol 1 11 0 ol
IBR80O1 99 15/04/88 TRIP BLANK TRIP BLANK HATER | 1 1jac 8Ll o© ol o o} o ol o ol o ol o o] 1 1l o [
|BR8O1 99 16/04/88 TRIP BLANK TRIP BLANK WATER [ S § 1lqc 8Ll 0 oj o of| o ol o ol o ol o ol 1 11 0 ol
IBR8OS 99 21/04/88 TRIP BLANK TRIP BLANK HKATER I 1 1lqc BL]l © o o ol o ol o o} o ol o ol 1 i1l o ol
1BR807 99 21/04/88 TRIP BLANK TRIP BLANK HWATER i1 1 1lqc BLI © ol o ol o ol o o}l o ol o ol 1 11 0 ol
IBR808 99 21/04/88 TRIP BLANK TRIP BLANK HATER i 1 1lec BL] © sl o ol o ol o o} o ol o ol 1 1] o0 o
IBR8O9 99 20/04/88 TRIP BLANK TRIP BLANK HWATER | 1 1iqc BLl O ol o ol o ol o o] o ol o ol 1 11 0 ol
|BR809 99 25/06/88 TRIP BLANK TRIP BLANK WATER | s slec BLl o0 ol o ol o ol o o}l o ol o ol 2 5| o o}
IBR810 99 18/04/88 TRIP BLANK TRIP BLANK HMATER I 1 11qc BL] © ol o o] o ol o ol o of o ol 1 11 0 ol

TOTAL 187 217 11 17 138 169 22 33 4 6 55 75 120 157 113 174 135 156
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APPENDIX B
BACKGROUND CONCENTRATION LEVELS OF ANALYTES

The purpose of Appendix B is to provide data on the level of contaminants in
environmental samples that are expected from sources other than site operations.
The data provided in Tables B.1 through B.8 are from BNL's 1987 Environmental
Monitoring Report BNL52152/UC-402 and were not obtained as part of the
*Survey.

A limited amount of background data are available for radionuclides in surface
water. The data in Table B.1 and B.2 are from off-site sampling of the Carmens
River surface waters (Figure B.1). The information comes from Tables 27 and
28 of the 1987 Environmental Monitoring Report. Table B.1 shows tritium was
below the detection limit and strontium-90 was not analyzed for the background
site. Table B.2 gives limited data on potassium-40.

The data presented in Tables B.3 through B.7 are representative of on-site
groundwater and may be useful as a reference frame. Tables B.3 through B.6
deal with on-site potable water supply wells and provide data on trihalomethane
(B.3), volatile organics (B.4), organic compounds (B.5), and average water quality
and metals (B.6). Information for these tables was taken from tables 33 through
36 of the 1987 Environmental Monitoring Report. Figure B.2 shows the location
of the potable water supply wells. Data from Table B.7 are from on-site
surveillance wells and provide average water quality and metals information.
Information for this table was taken from an unnumbered table on page 103 of
the 1987 Environmental Monitoring Report. Figure B.3 show the location of the
surveillance wells. '

The data in Table B.8 provide radionuclide concentrations in soil at two off-site
locations in the vicinity of BNL. '
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Table B.1. 1987 BNL Environmental Monitoring
in Carmens River Surface Water

Gross Alpha and Gross Beta Concentrations

Gross Alpha Concentration Gross Beta Concentration
Sample  No. of Av Min Max Avi Min Max

Period Samples pCi/L pCi/L  pCi/L  pCi/L pCi/L pCi/L

JAN 1 0.113 - - 0.49 - -
FEB 1 0.358 - - 1.55 - -
APR 1. 0.154 - - 1.10 - -
JUN 1 0.256 - - 0.98 - -
SEP 1 0.205 - - 1.13 - -
Average . 0.217 - . 1.05 - .
Typical Minimum
Detectable _
- Concentration - 053 1.17
Tritium and Strontium-90 Concentrations
Tritium Concentration Strontium-90 Concentration
Sample  No. of Avi Min Max
Period Samples pCi/L pCi/L  pCi/L pCi/L
JAN 1 -54 - - NA
FEB 1 27 - - NA
APR 1 -110 - - NA
JUN 1 -150 - - NA
SEP 1 29 - - NA
Average - -52 - - NA
Typical Minimum |
Detectable
Concentration 300 0.1

NA: Not analyzed.
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Table B.2. 1987 BNL Environmental Monitoring
Nuclide Specific Concentration in Carmens River
Surface Water Samples

Aliquot Liters - 1.20E+01

Nuclides* June September
Sodium-22 ND ND
Cobalt-60 ND ND
Zinc-65 ND ND
Cesium-137 ND ND
Potassium-40 ND 2.29E+00
Cobalt-57 : ND ND
Rubidium-83 ND ND
Cesium-134 ND - ND
lodine-131 ND : ND

ND: Not detected.
* All nuclides are measured in pCi/L
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Potable Water and Supply Wells,
Average Trihalomethane Data
- chloro- bromo-
Well No. of chloro- dibromo- dichloro- bromo-
ID Samples form methane methane form
mg/L mg/L mg/L mg/L
WTP-IN 2 Avg: 0.004 ND ND ND
Min: ND
Max: 0.007
WTP-EFF 1 Avg: ND ND 0.015 ND
Min:
Max: )
4 (FD) 2 Avg: 0.006 ~ND - 0.006 ND
Min: ND ND
Max: 0.011 0.012
6 (FF) 2 Avg: ND ND 0.004 ND
Min: ND
Max: 0.008
7 (FG) 2 Avg: ND ND ND ND
Min:
Max:
10 (FO) 2 Avg: ND ND ND ND
Min:
Max:

- ND: Not detected. Average Method Detection Limits were:
mg/L; chlorodibromoethane - 0.007 m
mg/L; bromoform - 0.006 mg/L.

WTP-IN: Water Treatment Plant Influent
WTP-EFF: Water Treatment Plant Effluent

chloroform - 0.006
g/L; bromodichloromethane - 0.006
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Table B.3. 1987 BNL Environmental Monitoring

Potable Water and Supply Wells,
Average Trihalomethane Data
(continued)
chloro- bromo-
Well No. of chloro- dibromo- dichloro- bromo-
ID Samples - form methane methane form
mg/L mg/L mg/L mg/L
11 (FP) 2 Avg: 0.003 ND 0.004 ND
Min: ND ND
Max: 0.006 0.008
12 (FQ) 2 Avg: 0.003 ND ND ND
Min: ND
Max: 0.006
5 (FE) 1 Avg: 0.008 ND 0.008 ND
Min: ~
Max:
105 (FL) 2 Avg: 0.004 ND ND . ND
Min:. ND - ~
Max: 0.007
NYS Drinking : .
Water Standards 0.100 0.100 0.100 0.100

ND: Not detected. Average Method Detection Limits were: chloroform - 0.006
mg/L; chlorodibromoethane - 0.007 mg/L; bromodichloromethane - 0.006
mg/L; bromoform - 0.006 mg/L.
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Table B.4. 1987 BNL Environmental Monitoring
Potable Water and Supply Wells,
Average Volatile Organic Compound Data

Well No. of 1,1,1-trichloro- trichloro- -  tetrachloro-
iD Samples ethane ethylene ethylene
mg/L mg/L mg/L
WTP-IN 2 Avg: ND ND ND
Min:
Max:
WTP-EFF 1 Avg: ND ND ND
Min:
Max:
4 (FD) 2 Avg: ND ND . ND
, Min: .
‘ Max:
6 (FF) 2 Avg: ND ND ND
Min:
Max:
7 (FG) 2 Avg: ND ND ND
Min:
Max:
10 (FO) 1 Avg: ND NA NA
Min:
Max:

NA: Not analyzed.

ND: Not detected. Average Method Detection Limits were: 1,1,1-
trichloroethane - 0.004 mg/L; tnchloroethylene - 0.005 mg/L
tetrachloroethylene - 0.006 mg/L.

WTP-IN: Water Treatment Plant Influent
WTP-EFF: Water Treatment Plant Effluent
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Table B.4. 1987 BNL Environmental Monitoring
Potable Water and Supply Wells,
Average Volatile Organic Compound Data
(continued)
Well No. of 1,1,1-trichloro- trichloro- tetrachloro-
ID Samples ethane ethylene ethylene
mg/L mg/L mg/L
11 (FP) 2 Avg 0.012 0.003 ND
Min: 0.010 ND
Max: 0.014 0.005
12 (FQ) 2 Avg ND ND ND
’ Min: ,
Max:
5 (FE) 1 Avg: ND 0.05 ND
Min: :
Max:
105 (FL) 1  Avg: 0020 0.003 ND
Min: 0.016 ND
Max: 0.024 0.006
NYS Drinking
Water Standards 0.050(a) 0.005 0.050(8)

ND: Not detected. Average Method Detection Limits were: 1,1,1-
trichioroethane - 0.004 mg/L; trichloroethylene - 0.005 mg/L;
tetrachloroethylene - 0.006 mg/L.

(@) NYSDOH advisory guidelines.
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Table B.5. 1987 BNL Environmental Monitoring

Potable Water Supply Wells,
Organic Compound Data*
Well Well Well
No. 4 No. 6 No.7 NYS Drinking
Compound (FD) (FF) (FG) Water Standards

mg/L mg/L  mg/L
Benzene ND ND ND 0.005
Carbon Tetrachloride ND ND ND 0.005
Chloroform 0.004 ND ND 0.100
1,1-dichloroethane ND ND ND
1,2-dichloroethane ND ND ND 0.005
1,1-dichloroethylene ND ND ND 0.007
o-dichlorobenzene ND ND ND
p-dichlorobenzene ND ND ND
1,2-dichloropropane ND ND ND
Methylene Chloride ND 0.002 0.003
1,1,1,-trichloroethane ND ND ND
1,1,2-trichloroethylene ND 0.001 ND 0.005
Toluene ND ND 0.001
Tetrachloroethylene ND ND ND
Vinyl Chloride ND ND ND 0.002
m-xylene ND ND ND
o-xylene ND ND ND
p-xylene ND ND ND

ND: Nof detected.

* Analysis was performed once during the year.
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Table B.5. 1987 BNL Environmental Monitoring
Potable Water Supply Wells,
Organic Compound Data
(continued)
Well Well Well
No.10 No.11 No.12 NYS Drinking
Compound (FO (FP) (FQ Water Standards
mg/L mg/L mg/L
Benzene ND ND ND 0.005
Carbon Tetrachloride ND ND ND 0.005
Chioroform 0.002 ND 0.002 0.100
1,1-dichloroethane 0.002 ND ND
1,2-dichloroethane - ND ND ND ~0.005
1,1-dichloroethylene - - ND ND ND 0.007
o-dichlorobenzene ND ND - ND |
p-dichlorobenzene ND ND ND
1,2-dichloropropane ND ND ND
Methylene Chioride ND ND ND
1,1,1,-trichloroethane 0.004 0.007 0.001
1,1,2-trichloroethylene ND . ND ND 0.005
Toluene ND ND ND .
Tetrachloroethylene ND ND ND
Vinyl Chloride ND ND ND 0.002
m-xylene ND ND ND
o-xylene ND ND ND

p-xylene , ND ND ND

ND: Not detected.
* Analysis was performed once during the year.
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Potable Supply Wells, Average Water Quality and Metals Data

Well Well Well

No. 4 No.6 No.7 NYS Drinking

(FD) (FF) (FG) Water Standard
Number of samples 4 4 4
pH (SU) 5.6-5.9 6.1-6.2 6.0-6.1 6.5-8.5
Specific conductance

(umhos/cm) g5 110 89 (@)

Total coliforms(b) ND ND ND 4/100mL
Results in mg/L, .
Ammonia-N <0.02 0.01 <0.02 (@)
Nitrate-N 0.3 - 0.15 0.25 10.0
Nitrite-N <0.1 <0.1 <0.1 (a)
Total solids 83.0 78.0 75.0 a
Chiorides . 17.6 17.3 12.7 250.0
Sulfates 9.6 8.6 6.6 250.0
silver <0.025 <0.025 <0.025 0.05
cadmium <0.005 <0.005 <0.005 0.01
chromium <0.025 <0.025 <0.025 0.05
copper ©0.03 <0.05 0.02 1.0
iron 0.25 435 1.61 0.3
mercury <0.0002 <0.0002 <0.0002 0.002
manganese 0.01 0.07 0.06 0.3
sodium 8.4 10.8 7.9 (a)
lead 0.004 0.002 <0.025 0.025
zinc <0.02 <0.02 <0.02 5.0

ND: Not detected.
(a; No standard specified.
(b) Sampled monthly. -
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Table B.6. 1987 Environmental Monitoring
Potable Supply Wells, Average Water Quality and Metals Data

(continued)

Well Well Well

No. 10 No. 11 No. 12 NYS Drinking

(FO) (FP) (FQ) Water Standard
Number of samples 4 3 4
pH (SU) 6.2-6.7 6.1 6.4-6.5 6.5-8.5
Specific conductance

(umhos/cm) 114 108 125 (@)

Total coliforms(®) ND ND ND 4/100mL
Results in mg/L
Ammonia-N <0.02 <0.02 <0.02 (a)
Nitrate-N 0.55 0.5 0.45 10.0
Nitrite-N <0.1 <0.1 <0.1 (a)
Total solids 113.0 143.0 89.0 )]
Chlorides 14.0 14.4 18.7 250.0
Sulfates 11.0 12.1 15.4 250.0
silver <0.025 <0.025 <0.025 0.05
cadmium <0.005 <0.005 <0.005 0.01
chromium <0.025 <0.025 <0.025 0.05
copper <0.05 <0.05 <0.05 1.0
iron <0.075 <0.075 <0.075 0.3
mercury <0.0002 <0.0002 <0.0002 0.002
manganese <0.05 <0.05 <0.05 0.3
sodium ' 9.5 10.0 14.6 (@)
lead <0.025 <0.025 <0.025 0.025
zinc 0.01 <0.02 <0.02 5.0

ND: Not detected.
(@) No standard specified.
(b) Sampled monthly.
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Table B.7. 1987 BNL Environmental Monitoring
??? “ On-Site Control Wells and Groundwater Surveillance Wells,
Average Water Quality and Metals Data

NYS Drinking
Analyte Unit Well SE* Well Si** Well SG**  Water Standards
pH suU 6.1 6.3-6.6 6.5-6.6 6.5-8.5
conductivity umhos/cm 476 348 153 (@)
chlorides mg/L 19.4 234 247 250.0
sulfates mg/L 16.3 16.2 17.7 250.0
nitrate/
nitrogen mg/L <25 <25 <25 10.0
silver mg/L <0.020 <0.020 .<0.020 0.025
cadmium mg/L = <0.005 <0.005 <0.005 0.01
chromium mg/L <0025 <0025  <0.025 0.05
copper mg/L <0.05 <0.05 - <0.05 1.0
iron mg/L 0.59 0.17 0.12 0.30
- mercury mg/L <0.0002 <0.0002 <0.0002 0.002
: manganese mg/L 0.02 0.02 <0.02 0.3
~ sodium mg/L 22.0 .23.0 19.6 (@)
lead mg/L <0.025 <0.025 ~ <0.025 0.025
zinc mg/L 0.01 <0.01 0.01 5.0

NA: Not analyzed.

(a) No standard specified.

*  One sample was taken.
** Two samples were taken.
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Table B.8. 1987 BNL Environmental Monitoring
Radionuclide Concentrations in Soil in the Vicinity of BNL

Radionuclides Location

(pCi/kg) Cow Neck Farm Berenzy
Potassium-40 3790 6480
Beryllium-7 ND ND
Cesium-137 602 266
Radium-226 795 793
Thorium-228 523 695

ND: Not detected.
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M’ UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
3 B

‘1. FFICE OF RESEARCH AND DEVELOPMENT
MUY I ENVIRONIMENTAL MONITCGRING SYSTEMS LABORATORY-LAS VEGAS
o PO.BOX 93478
LAS VEGAS. NEVADA 89193.3478
(702/798.2100 - FTS $45.2100)

. FZ5 19 1988 FEB 22 1988

D. Karen Knight

DOE Environmental Survey Sampling
and Analysis Manager

U.S. Department of Energy

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 Malone of
Techlaw for an on-site evidentiary audit carried out at the Oak
Ridge National Laboratory on August 25, 1987.

J. Gerard's report includes a completed copy of the new
checklist for radiation measurement quality assurance support
patterned 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 environmental 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
to 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,

o P~
/é—ﬂ-’ /c& V é/ 7¢ £ /

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

Enclosures

(J-H
William Laing, ORNL
Pamela Howell, ORNL
Jeff Wade, ORNL
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LABORATORY EVIDENCE AUDIT REPORT [ £B 22 1988

OAK RIDGE NATIONAL LABORATORY
ANALYTICAL CHEMISTRY DIVISION
MARTIN MARIETTA ENERGY SYSTEMS, INC.

OAK RIDGE, TENNESSEE
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INTRODUCTION

The National Enforcement Investigations Center (NEIC)
assigned the Contract Evidence Audit Team (CEAT) to 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
Laboratory Program (CLP) protocols for the Department of Energy's
(DOE) Environmental Survey.

The purpose of this audit was . to determine if laboratory
policies and procedures are in place to satisfy evidence handling
requirements. The report specifies the corrective action 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 Systems Laboratory (EMSL) at Las
Vegas, Nevada.

The following operations, accompanying documentation, and
written standard operating procedures (SOPs) were reviewed:
sample receiving, sample storage, sample tracking (from receipt
to completion of analysis), and analytical project file
organization and assembly.

EXECUTIVE SUMMARY

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

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

a. Sample Recaiving

b. Szmple Storage

¢c. Sample Identification
d. Sample Security

e. Sample Tracking

f. Analytical Project File Organization and Assembly

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

the correction. Correction fluid should not be used on
Environmental Survey project-related documents.
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3. Laboratory persannel should record the appropriate
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

are 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 obliterated or rendered unreadable.

3. Error corrections were not ccnsistently signed and
dated by the analysts. . ,

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

S. 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 tindings, the following recommendations
wera made:

Recommendations
1. The laboratory's written SOPs should be revised to

include accurate descriptions of the actual laboratory
procedures in the following areas:
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a. Sample Receiving

b. Sample Storage

c. Sample Identification
d. Sample Security

e. Sample 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.

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 tilas.

The audit was concludcd August 25, 1987. Audit participants
are listed on the cover page of this report. )
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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 éompletion 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 directly to Building 4500S on

Saturdays.

Barry Grant, the designated sample custodian, takes
possession of the contiiners. 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/absence of receiving
documents, and verifies the agreement/non-agreement among
information recorded 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 are noted in the
"Comments" column of the Shipping Container Sample Log-In Form
and the "Remarks" column of the Field Chain-of-Custody Record.
Also, according to Bruce Clark, tag numbers not referenced on
;hippéng documents are recorded on the Field Chain-of-Custody

ecord.

A Request for Analytical Services Form is also received with
the samples. This form contains information regarding sample
identification and requested analysaes. ~

: An intarnal chain-uf-custody receipt record is completed for
each batch of samples received 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, radiochemistry)
has the same method for assigning identification numbers. The
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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 seguence
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 custodian makes a copy of the Request 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 Services Form are sent
to each inorganic laboratory to serve as notification of sample
arrival. The samples are placed in a storage area located
adjacent to the sample receiving area.

Organic Sample Receiving

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

Radiochemistry Sample 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 develcped and
implemented. The auditor read these SOPs, and they did not
accurataely describe the proceduras in use for sample receiving.
These SOPs are documented in Quality Assurance/Quality Control

-Pafe . = g _rrogcegure N .
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Storage, identification, and security procaedures are
described in the four sections below.

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

In Building 1505, samples are stored in a locked three-door
refrigerator located in the hallway near the entrance to the
atomic absorption (AA) laboratory. Prepared 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 are 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
au:;rking pen or sticker indicating the assigned laboratory
number. ‘

Radiochemistry Sample Storage and Identification

Samples requiring radiochemistry analysis are stored in the
locked custody room located in the radiochemistry department in
Building 4500S. These samples 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, obtain an identifica-
tion tag, and sign in before they are allowed to enter 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
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the laboratory that will be used for Environmental Survey
samples. The SOPs are documented in the laboratory SOPs Quality

Assurance/Ouality Control Standard Operating Procedures and
Sample Receipt and Handling.

Sample Tracking
All samples are currently received at the "inorganic

receiving area" of Building 4500S. Metals samples requiring ICP
analysis are also prepared and analyzed in Building 4500S.

Cyanide, oil and grease, ion chromatography, and radio-
chemistry tests are performed in Building 4500S. Asbestos
analyses are performed in Building 4S500N.

Metal samples for AA analysis are delivered to Building
1505. These samplaes are then taken to the Building 2026 Annex
where they are prepared (digested). The mercury fraction is
analyzed by cold vapor AA in Building 2026 Annex. The AA metals
digestatas are raturned to Building 1505 where they are analyzed

by Furnace AA.

The preparation and analysis of "explosives“ samples are
perforned in Building 2026 Annex.

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

1. Shipping Container Sample Log-In Forms
2. Request for Analytical Services (Several Copies)
3. Receipt Record/Chain-of-Custody Forms
4. ICP Preparation Logs
5. ICP Preparation Control Worksheets
6. ICP Analysis Logbooks (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 Control Worksheets
ll. CLP Logbooks (Cyanide Preparation and Analyses)
" 12. Phenol Analysis Logbooks
13. Ion Chromatography Analysis Control wOrksheets
l4. Asbestos Samples Pantax (Asbestos Determinations)
15. CLP Logbuoks (0il and Grease Determinations)
1l6. 0il and Grease Analysis Control Worksheets
17. Uranium Analysis Control Worksheets
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18. CLP Logbocks (Explosives Weight and Identification
Number)

19. HPLC Sample Logbooks (Explosive Analyses)

20. Sample Preparation Logsheets (Organic Preparation)

2l1. 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 Worksheets

The procedures 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 Reguest for Analytical Services Forms (with
the assigned inorganic batch number) are sent to the appropriate
inorganic 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 logbook entitled Logbook

-147. ICP
preparation information is also recorded on an ICP Preparation
Control Worksheet. The ICP analyses are recorded in the logbock

entitled ICP EPA/CLP Program Log.

‘Metals samples for AA analysis are brought to Building 1505
after the laboratory personnel signs the Receipt Record/Chain-of-
Custody Record.

The samples are then delivered to Building 2026 where
mercury and inorganic sample digestions are racorded in a logbook

entitled gontract Laboratory Samples Preparation and Mercury

. The mercury analyses are
performed 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

) The prepared metal digestates are returned to Building 1505
for analysis and are accompanied b: 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 Worksheets.

Cyanide analyses are performed in Building 45005 and are
recorded in a logboock entitled CLP. Ion chromatogcraphy analysis
is performed in Building 4500S. The analyses are recorded on Ion
Chromatography Control Worksheets. The instrument produces a
strip chart.
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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 logboock for phenols analysis will be
initiated when samples arrive with a request for phenols
analysis. 0il and grease determinations are recorded in a lcg-
book entitled CLP and the 0il and Grease Analysis Control Work-

sheets.

Oorganic 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 receiving department. This record was
previously described in the inorganic sample tracking section.

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

_torm.

The preparation chemist assigns a batch number_ﬁo the
XRequest for Analytical.Services Form, copies the request form,
and then tapes the copy into a logbook entitled No. 4 Sample Log.

Extraction data is recorded on. the Sample Preparation
Logsheet. Copies of this logsheet are also taped into the No. 4
Sapple Log : _

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

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

The explosive analyéis is recorded in the HPLC Sample Log.
The weight of each sample is recorded in a CLP logbook. The -
auditors cbserved that the information in both logboocks were not

‘consistently dated and signed.

Radiochemistry Sample Tracking

The transfer of samples to the radiochemistry laboratory is
recorded on the Chain-of-Custody 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.
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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 Worksheet.

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 various sample fracticns. The written
SOPs are documented in Quality Assurance/Qualit o andard
Operating Proceduyres and Sample Receipt and Handling.

Analytical Project File Organization and Assembly

Receiving documents are currently filed in the laboratory
receiving room. Preparation logbooks remain in the possession of
the analysts. Analysis logbooks are kept in the analytical area
of the laboratory. The Organic Chain-of-Custody Forms are kept
in files in the organics laboratory office. Airbills are
retained by the receiving clerk.

The laboratory has not developed actual or written
procédures for the organization and assembly of laboratory
documents related to the receipt, storage transfer, preparation,
and analysis of Environmental Survey samples. (Technical
direction has not been received from DOE in this area.)

EVIDENCE AUDIT

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

l. Written SOPs did not contain accurate descriptions of
the actual laboratory procedures used for the
following:
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2.
3.

a. Sample Receiving
b. Sample Storage
c. Sample Identification

d. Sample Security
e. Sample Tracking

Information was obliteratad or rendered unreadable.

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

Entries in the explosives laboratory logbook are not
consistently signed and dated. ‘

Sample receiving information on the Organic sample
Control and Chain-of-Custody Sheet is not recorded in

the space provided.

Airbills are not always placed in the receiving
document fila.

SUMMARY

A debriéfiﬁg session was held on August 25, 1987 with MMES

personnel.

During this debriefing, the evidence auditors made

the following reconmmendations based on the findings discussed in

this report:

1.

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

a. Sample Recaiving

b. Sample Storage .

C. Sample Identification
d. Sample Security

e. Sample Tracking

Corrections to supporting documents and raw data should
be made by drawing a single line through the error and
entaring 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.
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Laboratory personnel should record the appropriate
information en the Organic Sample Control and Chain-cf-
Custody Sheet or indicate that the activity was not

performed.

‘Airbills should be routinely placed in the receiving

document files.
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1050 €. Flarmngo Raad, Suite 120, Las Vegas, Nevada 89119

United States Environmental

Protection Agency
P.O. Box 93478

Las Vegas, Nevada 89193-3478

ATTENTION:; DR. HAROLD VINCENT, QAD
7
VIA:%H. T. HOMSHER

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

Dear Dr. Vincoﬁt:

January 28, 1988

This is the detailed EAD Preassessment Evaluation Report for
ORNL/X~10. A preliminary report was sent to you on September 2,
1987. Due to a lack of fundg, this report iz about four months

beyond its due date.

JIG/ahh

ce: M. T. Homsher
R. D. Plotard
J. D. Patty
C. S. Soong
J. 0. 70.23
DES 9-122

ATTACHMENT

D. W. Bottrell
K. J. Cabble
J. Huber

E. Whittaker
WP-1916C

Very truly yours,

%a&- ﬁ&-«vf{ :

Jesse T. Gerard
Staff Scientist
QA Departaent
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Enwironmental Programs Office
1050 E. Flamungo Raad, Suste 120, (as Vegas, Nevada 89119

January 19, 1988

United States Environmental
Protection Agency

P.0O. Box 93478

Las Vegas, Nevada 89193-3478

ATTENTION: DR. HAROLD C. VINCENT

SUBJECT: RAD PREASSESSMENT ON-SITE EVALUATION OF OAK RIDGE
NATIONAL LABORATORY (ORNL/X-10) ON AUGUST 25, 1987

Dear Dr. Vincent:

The subject RAD proassoisnont on-site evaluation has been completed
and the following items must be given attention in order to improve
data integrity.

1. Logbooks and laborstory notebooks were not signed and dated by
personnel or verified by signing and dating by the supervisor.
This was the case across the board for all techniques.
Additionally, notebook/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 vy-ray spectroscopy area with instrument settings etc.,
entered.

3. It is recommended that manual validsation checks of computer
generated data/results be performed randomly at a fixed
frequency. For example, rather than bdblindly accepting computaer
data reduction results of yv-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
corputer integration is sppropriate for the situation. Results
of the computer versus hand calculated final rasults should be
documented in 1 logbook/notebook in « continuing fashion easy
to follow with time. Retain calculations and data for archival
purposes. '
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DR.

HAROLD €. VINCENT

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

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 logbooks), onto disks
or tapes, etc. Raw data is data on which a decision has not been
irreversibly made so that at a future date, one can return to the
original data/instrument output (in the case of y-spectroscopy all
2000/4000 channels) as versus data reduced in a fashion so that
original instrument output data cannot be regenerated. It is
recommendaed that all data output directly from equipment be stored
on disgsk, or tape, etc., for future retrisval. The capability
already exists to do this at ORNL but it is not being done.

Written SOPs wers not available for the overall program sample
receipt and storage ares - nor wers appropriate port;ons available
to the sample custodian.

As a general rccomneﬂdat}on. it is suggestad that survey program
wide Gross a and Gross B procedures for soils, sludges etc., be
used that can provide comparable data such as consistent comparably
low detection limits as well as good precision and accuracy. The
variation of capabilities of procedures among different laboratories
is wide and since the site survey plans are deginning to depend more
heavily on sucrvey/screening techniques such as Gross &, Gross B
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
be well documented.

While analyses are being performed (or planned) for Gross a, Gross
B, vY-Scan, *H, Tot.U ete., in soils and sludges, validated
“Survey Analysis and Sampling Manual Appendix 4: Radiochemical
Analyses” procedurss for ORNL (X-10) could not be found.

Based on conversations on July 27, 1987 at a meeting in Las Vegas,
K. Knight exprassed support for all DOE Laboratories participating
in the Environmental Program to also participate in the EML PE
program and EPA drinking water PE/IC samples. It is recommended
that ORNL participata on a full regular basis in those programs for -
those radionuclides/parameters associated with the DOE Environmental
Survey Program for matrices involved in site analyses requested of
them. Past participation generally is good and quite comprehensive
but ORNL participation does not cover all parameters requitred for
the DOE Environmental Survey Program even though available in the PE
samples.
-2 -
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DR. HAROLD C. VIHCENT
RAD PREASSESSMENT ON-S1TE EVALUATION....
PAGE III .

9. Data audit sample repocting requirements for reporting of

data/results on samples to be audited were discussed and it was
generally felt and agreed that lab personnel understood what was

required.

Details of some of the above items muy be found in the taxt of this
report. An evidentiary audit was conducted simultaneously. Their
findings will be provided in a separate resport.
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Laboratory:
Date:

Type of Evaluation:

Personnel Contacted:
NAME

Bruce R. Clark

Pamala Howell

Jeff W. Wade

Bill Laing

Joe Stewart

Laboratory Evaluation Team:

Jesse T. Garard
Earl Whittaker
Harold Vincent
Cinthia L. Miller
Betty C. Malone

Jeff Worthington

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

RAD Preassessment On-Site Evaluation

TITLE
Coordinator, DOE Environmental Survey Program
QA Specialist
Supervisor of RAD Analytical Area
Section Head QA Office

Pluorimetry Expert

RAD QA Evaluaior
RAD QA Evaluator

Task Monitor DOE Site Survey Program

Techlaw (CEAT) Auditor

Techlaw (CEAT) Auditor

Techlaw (CEAT) Auditor
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Procedural Changes the Laboratory Agteed to Implemen

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

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

Rev of vironmenta agsurements Laboratory and A Deinking Water
Performance Evaluation Samples

Tho results of y were discussed with the laboratory personnel:

For comments see page 2, item 8 above.
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The following conments refer to the Summary/Conclusions of the data audit

for Problem No __ ,» Request MNo. (Attachment 2.)
Report * :
Item # ° Commants Actionx

Information on samples for data audits has not been raceived yet-as
this stage is just beginning to evolve. See page 3, item 9 above for
comment.

D. Issues to be Resolved by DOE Headquarters

As is required for items page 1, 2 and 3 since this is a preassessment
evaluation. o
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I.

Attachament 1

Laboratory Evaluation Checklist

Orpanization and Personrdel (Page 1 of 2)

1TEM

T
7

=
(=]

COMMENT

Laboratory or Project Manager (individual
responsible for overall technical effort)

Name: _Bruce R. Clark

615-574-6896

Name: _Jeff W. Wade
Job Title: Suparvisor RAD Anal. Chem.

615-574-4528

Name: Bill Laing
Job Title: Section Head, QA Office

Name: Joe Stawart

Job Title: Fluorimetry Expert

615-574-4895

Name: .
Job Title:

Job Title:

Name:
Job Title:

Do personnel assigned to this project have the

appropriats background to successfully
accomplish the objectives of the program?

D NSRS Gty S S S — . VN - S— G—— D SR A G W S = — —— A S—— S ———— N — —— —— SV SwE T—— S—— —— —

S GRS AR CONND G S G . T S— — — S— — T - T Vi I C—— = Sn——" V= S— S~ V— — ) A P S S i Gvy TN S = ——
.
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(List those not prasent.)

,

I. Qrpanization and Personnel (Page 2 of 2)
ITEM |YES |NO | COMMENT

: | | |
| o
Quality Assurance Supervisor | } ;

| |
Name: _Pamala Howell | x| |
| I
| (.
Support-Electronic Technician | } |
l I
Name: ] I
|  J—
| (N
Is the organization adequately staffed to ] ] }
meet project commitments in a timely manner? | x | |
| 1
. | P
Were all personnel involved with the | | |
analysis available during the evaluation? | x| |
| I
Il

Additional Cmmegts'

Ll
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11. ample Receipt and Storvage Atvea (Page 1 of 1)

Smemm—

=
o

1TEM COMMENT

For RAD area,
yes.

x

(SOPs) developed for receipt and storage
of samples?
Is the appropriate portion of the SOP availabla|
to the sample custodian at the sample receipt/ |

—-Storage area? |
Are adequate facilities provided for storage

of samples.
Are the sample receipt/storage and records

maintained in a manner consistent with program
needs?
Are standards stored separately from sample

|

|

|

|

|

|

—-digestates? |
Has the supervisor of the individual maintaining|
|

|

|

|

|

l

|

, |

Are written Standard Operating Procedures . |
|

|

For RAD area,
yes.

x

the notsbook/bench shecet/logbook personally
examined and reviewed the notebook/bench sheet/
logbook periodically, and signed his/her name
therein, together with the date and appropriate
comments as to whether or not the document

is bei maintained in an a ats manner?

Additional Comments Lo

Main DOE Environmental Sucvey aeeoxpt and storag‘ SOPS wers not completud
at this point in time.

®

I
|
|
!
I
I
I
I
I
I
|
!
!
|
I
I
I
|
|
|
|
I
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III. Sample Prepacation Area (Page 1 of 2)

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

COMMENT

<
m
7]

ITEM

x

Is the laboratory maintained in a clean and
orgsnized manner?

Does the laboratory appear to have adequate
workspace (120 sq. feat,.6 linear fest of
unencumbered bench space per analyst)?

Are contamination-free areas provided for trace
level analytical work? (Low level and high

activity areas separated.)
Are the hoods in good condition and functional?

Are chemical waste disposal policies/procaduras

well defined and follewad by the laboratory?

Does the laboratory have a source of distilled/
demineralized water?

. Iz the conductivity of distilled/demineralized

water routinely checked and recorded?

Is the analytical balance located away from draft
and areas subject to rapid temperature changes?
Has the balance been calibrated within one yaar

a rtified technician?
Is the balance routinely checksd with the
appropriate range of class S weights daily
- before use and are the results recorded in
3_logbook?
Is the sample preparation portion of the SOP
available to the analyst at the sample

preparation area?
Are unexpired standards used to prepares

instrument calibration gstandards?

Are fresh analytical standards preparsd at a
frequency consistent with good QA?
__Are chemica and standards dat upon_receipt?
Are refaresnce materials properly labeled with
concentrations, dats of preparation, and the

identity of the person preparing the sample?

Is a spiking/calibration standards preparation

~--—-ond tracking logbook(s) maintained?

Are the primary standards traceable to NBS
standards whers possible?
Do the analysts record bench data in a neat and
accurate manner?

Not needed?

Y]

. — C— S S ——— —— S — C—— S - —— — —— — G— S w—

Quatierly.

o

Contracted.

®

]

t]

W O WS¢+ R S C— — — —— V— — I S— — ——— S— —— —— G, W—— G At Pt Soiy " T S—re —G——— —

I
I
|
I
I
I
I
|
|
I
!
!
!
!
l
I
!
I
I
|
|
I
|
|
I
I
I
I
!
I
|
!
I
|
I
I
|
!
|
|
|
I
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II1. Sample Preparation Avea (Page 2 of 2)

1TEM

YES |NO

COMMENT

Are digestion logbooks/bench sheets maintained

b 4

Is an adequate drying oven available with a

|

|

|

in_a neat and organized manner? |
I

temperature measurement device? |

X

Has the supervisor of the individual maintaining]
the notebook/bench sheet personally examined and|
reviewed the notebook/bdench sheet periodically, |
and signed his/her name therein, together with |
the date and appropriate comments as to whether |
or not the notebook/bench sheet ig being |

maintained in an appropriate manner? ]

I
!
l
l
I
!
I
I
|
I
I

b 4

Additional Comments

. —— ———— — — O — ———— |

e i e ———rer

- 11 -
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Iv. Sample Analysis Instrumentation (Page 1 of 11)

A. GCamma-Ray Spectrometer

Automated Sample

Installation

Manufactucer Model Exchanger Used Date
1. Spectrometer Geli-
I8 1 ‘ (1)LGC2250LATT
Two PYT's {2)LCC22SO0LATT Manual S_years old
Data System
ND-9900
2. Spectrometer Ge-
ID# 3 (3)2020
) Two_Canberra‘’s  (4)2001 Manual 6 years old
Data System
ND-9900
3. Spectrometer . Ge-~
ID# S (5)0T2DS30-2518S5

6 Two_Tenneleec's (6)CPZDS30~25185 Manual

Data System

< 1 year old

ND-9900

4. Spectrometer
ID#

Data System

5. Spectrometer
ID#

Data System

6. Spectrometer
ID#

Data System

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

lead chambers used. ND-9900 controls all 6 detectors.
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Iv. Sample Analysis Instrumentation (Page 2 of 11)

A. Gamma-Ray Spectrometer

ITEM COMMENT

Are operating manuals readily available to the

operator?
Are calibration protocols available to the

operator?

Are energy, efficiency, FWHM values, gains and
check standard results kept in a permanent
record so that instrument performancs can be

measured over time?
1s there a methods manual (SOP) availablae to

the operator?

Are NBS traceable standards used for

|
|
|
|
|
|
|
|
|
!
|
|
|
—calibration? |
Duplicate s las analyzed? (Frequenc |x

|

|

I

|

|

|

|

|

|

|

|

Yes, except for
Inst., logbook
settings i.e.,

-gains ete.

ike/standard les and blanks? Frequenc
Is a permanent sarvxco record maintained in a

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

dedicated system or other?

Are radioisotopic or interslament correction
factors updated svery six months or more

fraquently? :
vealS gervice maintenance by contract?

Is preventative maintenance applied?

Additiona; Comments

Blindly takes computer output without p‘rformxng manunl validation checks
(see 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., each day and maintains reults in
logbook with printout.

- 13 -
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1v. Sample Analysis Instrumentation (Page 3 of 11)

B. Alpha Spectrometer

Automated Sample Inctallation
Manufacturer Model Ex;hanger Qsad Date
1. Spectrometer . N
104
1, 2, 3, 4 Tennelec Si(Li) TC-256 _Manual 2 _yearvs old
Data System
ND-9900
2. Spectrometer
1D
5, 6,7, 8 Tennelec Si(Li) TC-256 _ Manual 2 years old
Data System
ND-9900
3. Spectrometer
ID# :
9, 10, 11, 12 Tennelec Si(Li) TC-256 _Manual 2 vears old
Data System . ‘
. . N_Q..9 9 go
‘4. Spectrometar
ID#
Data System

5. Spectrometer
ID¢

Data System

6. Spcctroqptcé
ID#

e

. .Data System

3-Four simultaneously operated a-spectrometars for a total of 12 available.
1024 channels used for spectra. ND-9900 controls all detectors. All are part
of the same system so there is only one model number TC-256.

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

B. Alpha Spectrometer

ITEM YES |NO COMMENT |

—_— |

Are operating manuals readily available to the x |
operator? - |
Ave calibration protocols available to the x |
operator? |
Are energy, efficiency, FWHM values, gains and . |
check standard results kept in a permanent |
record so that instrument performance can bae x ]
_measured over time? |
Is there a methods manual (SOP) available to x ]
the operator? i
Are NBS traceable standards used for x ;

11710, 1 per batch]
1/10, 1/20, 1 per|
b

atch.

Duplicate samples analyzed? (Frequency)
Spike/standard samples and blanks? (Frequency)

Is a permanent service record maintained in a

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

dedicated system or other? P
Are radioisotopic or interslement correction

factors updated every six months or more
frequently?

Is service maintenance by contract?
Is preventative maintenance applied?

Additional Comments

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

Dedicatd.
_Avoided-
not applicable.

] {
] I
] |
| |
| |
I |
| |
| |
| |
| |
| |
| |
calibration? } {
l |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| I

— — — — — — — — — —

- 15 -
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Iv. Sample Analysis Instrumentation (Page S of 11)

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

and Gross Beta)

Installation

Manufacturer Model Sample Capacity Date
1. Instrument
ID8 A
Grossa/fCtr _Tennelec LBS5100 Multiple 3 years old.
Window Voltage Operating a=750
Density o: Plateau Not available Voltage 3x1470

Span and Slope Not available Gas p-10(Ar, Me)

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

Thickness _260 ug/cm?

2. Instrument

1D
%9sr Ctr Tennelec _LB4000 Manual Not Available
Window Voltage Operating a=1200
Dengity or . Plateau - Not _available Voltage 321913

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

3. Instrument

IDd
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. Instcument

IDi
‘Window , Voltage ) Operating
Density or Plataau Voltage
Thickness Span and Slope Gas _

. i

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

- 16 -
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Iv. Sample Analysis Instrumentation (Page 6 of 11)

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

I1TEM |YES |NO | COMMENT |

! | - |

Are operating manuals readily available to the | x | | |
operator? | | ] ]
Are calibration protocols available to the | x| | |
operator? | ] | ]
Are calibration results kept in a permanent | | | |
record so that instrument performance can be I x| } ]
measured over time? | | } |
Is there a methods manual (SOP) available to | x| | |
the operator? | | | ]
Are NBS traceable standards used for | x| | |
calibration? - ] | | |
Is a permanent service raecord maintained ina | x | | |
.—logbooik? : I - |
How is the data reduced-off line computer, I x| |Each has its own |
dedicated system or other? | | |microprocessor-HP|
Is calibration done at least daily or batch | x| | |
frequency? | | ] |
Duplicate s es analyzed? requency) | x| ]17/10, 1 per batch|

‘ , S | - | }1710 stds, 1720 |
Spike/standard samples and blanks? (Frequency) |__ x | |spikes, 1/batch. |

= Are self-absorption curves readily available I x| |Daily checked. i
to _an urves reestablished last 3 months)?| | | |
Is service maintenance by contract? I %} ] |
Iz preventative maintenance applied? x| ] |

Additional Comments

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

- 17 -
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Iv. Sawple Analysis Instrumentation (Page 7 of 11)

D. Liquid Scintillation (LS) Specttometer-

Installation
Manufacturer Model Sample Capacity Date
1. LS Sﬁectrometar
IDé 1 Packard 460C Multiple 5-6 years old

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

2. LS Spectrometer
104

Data System

3. LS Spectrometer
102

Data System

A. LS Spectrometer
1D#

Data System

S. LS Spactrometer
ID#

Data System

6. LS Spectrometer
ID¢ -

Data System

1 liquid scintillation system only.

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

D. Ligquid Scintillation (LS) Spectrometer

ITEM

YES

NO COMMENT

Ave operating manuals readily available to the
- operator?

x

Are calibration protocols available to the
operator?

x

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

#o performance can be measured over time?

X

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

Are NBS traceable standards usgd for

calibration?

I3 a permanent service tecord maintained in a
—logbook?

I
|
|
I
!
I
N
|
|
I
|
I
I
I
I

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

|
|
|
I
I
I
I
I
I
|
I
I
I
|
I
|

|Raw data input
|into area compu- |

|ter manually. |

.. Duplicate samples analyzed? _(Frequency)

. Spike/standacd samples and blanks? (Frequency)

fraquancy?

X

11710, 1 per batch|
|stds 1/10, spikes|

Refrigeration?

=-__External Standard?

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

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

x |___117/20, 1 per batch|

Is calibration done at least daily or batch x: |Per setup or each|

|day. |

Are multiple discriminator channels available? x | 3. |

(List how many.) ~ : ’ | |

x| I

x | |

- Is service maintenance by contract? x ] |
x | I

Is preventative maintenance applied?

Additional Comments

-19 -
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v.

Cample Analysis Instrumentation (Page 9 of 11)
E. Fluorometer/Spectrophotometer

Manufacturer

Modal

Type: Fluorometer
or Spectrophotometer

Installation

Date

. Instrument

1D 1

ORNL °
In-House

Q1165
Fluorophot
Serial #12

omgter
Fluorometer

Not Available

Instrument
ID#

Instcument
ID#

Instrument
IDs

Instrument
1D4

Instrumoﬁl
1D#

. Instrument

ID2

. Instrument

ID#

Instrument
ID#

10.Instrument

- 1D#

1l.Instcument

{

IDg

Tot.U-Induction Furnace Method.

One system only.

- 20
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1v. Sample Analysis Instirumentation (Page 10 of 11)

E. Fluovometer/Sgectroghotometer

e logbook?

dedicated system or other?
“ Is calibration redone at least every 3 months?
~ Duplicate samples analyzed? (Frequency)

Spike/standard s les and. blanks? F

Is sérvice maintenance by contract?

|calib Curves.

’

x|x

|stds 1/10, Spikes
{1720, 1 per batchi|

* ITEM fYes |NO | COMMENT
| | |
Are operating manuals veadily available to the | x | |
operator? | Y D
Are calibration protocols available the the | x| ]
operator? | | |
Are calibration results (i.e., sensitivity) ) | ]
kept in a permanent record so that instrument | = | |
performance can be measured over time? | ] ]
Is there a methods manual (SOP) available to | x| ]
the operator? : | | |
Are NBS traceable standards used for I ] |
calibration? | | |
Is a permanent service record maintained in a I x| |
| P
| | |output from INST.
How is the data reduced-off line computer, | x| |Manual Cale.-
| |
I | -
| |
| |
| |
| |
| |

s eventative maintenance a iad?

Additional Comments

Fluorometer (Tot.U) is not located in the RAD area.

usually by a-spectrometry.
Section Eval. also.

Thera is only one unit.

- 21 -
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Uranium in RAD area is
It is part of Inorg.

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

|Daily Check. |
___|1/10, 1 per batch]|



1v. Sample Analysis Instrumentation (Page 11 of 11)
F. Thermal Ionization Mass Spectrometer (TIMS)

Installation

Manufacturer Model ' Date
1. Instrument
ID#
2. Instrument y
ID# °
3. Instrument
ID#
ITEM YES {NO COMMENT
Are operating manuals readily available to the
operator?
Are calibration protocols available to the
operator?

Are calibration results
kept in a permanent record so that instrument

_performance can be measured over time?

Is there a3 mathods manual (SOP) available to
. the operator?

Are NBS traceable standards used for
_.calibration?

Is a permanent service record maintained in a

logbook? - 4

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

Is calibration/recalibration done at least

with batch frequency?

Duplicate gamples analyzed? (Freguency)

~-Spikes/standard samples and blanks? (Frequency)

servi intenance by contract?

. G, e Se S— G A G— — T S S G— S Gh—— E— V— A SE— T — ——
D G S E—— C—— A C— Ca— — ——— G — — — — ——— V— S— — — — —

eventative maintenance a ied?

e e S S— G— —— —— — —— iy . St S i ot i et it i S St S

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

- 22 -
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V. ata _Handling and Review (Page 1 of 1)

ITEM

Are manual data calculations spot-checked by a |

second person? Are computer tresults checked? |

Do records indicate that appropriate corrective]

action has been taken when analytical results

fail to meet QC critecia?

| x

COMMENT

Is a Laboratory Information Management System

(LIMS) used?
Manufacturer/Model:

Is the operation of the LIMS validated with a
test set of data and is the data maintained

for on-gite inspection?

|
l
|
l
I
|
I
I
I
I
|
I
I

Additional Comments

- 23 -
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VI. Quality Control Manual and SOP°'s (Page 1 of 1)

1TEM |YES |tO | COMMENT :
| |
Does the laboratory maintain a Quality Control | | x | }
Manual? | | |_See below ]
Does the manual address the important elements | | % | |
of a QC program, including the following: | | | _See below |
a. Personnel? I |_x_|_See below |
b. Facilities and equipment? | |_x_|_See below |
c. Operation of instruments? | |_x_|_See below. |
d. Documentation of proceduras? } |_x_|_See below. |
. Preventative maintenance? | |_x_|_See below. |
f£. Reliability of data? } |_x | _See below. ]
. Data validation? | | _x_|_See below. ]
h. Feedback and corrective action? | | _x_|_See below. |
| x| |

Ace files of outdated SOP's stored for reference -

Additional Comments

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

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

accomplish the objectives of the project?

Have corrective actions recommended during
previous evaluations been implemented? If

ITEM |YES [tO | COMMEN'TY
I |1
Do responses to the evaluation indicate that | | ]
project and supervisory personnel are awacre of | x | |
QA/QC and its application to the project? ] ] ]
Have vesponses with respect to QA/QC aspects of | x | |
the project been open and dirvect? | ] ]
Has a cooperative attitude been displayed by all| x | |
project and supervisory personnel? } ] |
Have any QA/QC deficiencies been discussed I x|
before leaving? | I |
Is the overall quality assurance adequate to | x| |
| |1
I i
| | ==
| I

not, orovide details in Section VII.B.

Additional Comments

Or soon will be.

This is a

!
]
|
|
|
]
!
|
|
|
|
|
|
|
]
_preassessment. |

- 25 -
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“internal Correspondence

MARTIN MARIETTA ENERGY SYSTEMS. INC.

November 3, 1987

Robert B. Ficts

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

the Ozk Ridge National Laboratory on 8/25/87

Item #1 - 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 initialed by the technician
making the change.

Item #2'- We have been keeping a logbook (containing QA/QC dacta) 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 computer generated data/results are
checked by such QA/QC measures. All instruments are
monitored on a daily basis by counting known standards
before the day’s counting begins. The recommendation that
we perform manual data teduccion on gamma spectra is
unfounded.

Item #4 - We are now storing all gamma spectra for the survey
indefinitely on floppy disks. Previously, the data was held
for thirty days. .

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

Item #6 - This recommendation should be addressed by the RAD
' Committee, r>t our laboratory.

~Icem #7 -  All of our procedurss should be in the survey manual, they
were submitted months ago. .

Item #8 - We are heavily involved in the EPA-Las Vegas PE/IC samples.
. The data from past work is available from me or from EPA-LV.
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Robert B. Fictts -2- November 3, 1987

JWW:sde

cc:

R R NN

o N ol al

We measure radionuclides in water and air filters and these
analyses cover all parameters required in a water matrix for
the survey. As of 11/1/87, soil samples were not available
from EPA-LV.

Sincerely,

A btk

J. W. Wade
Analytical Chemistry Division

Clark
Dihel
Howell
Laing
Stokely
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Draft - Do Not Cite
BNL Data Document
Issue Date: July 1989
Revision: 00

Intemnal Quality Assurance Reviews
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Draft - Do Not Cite
BNL Data Document
Issue Date: July 1989
Revision: 00

(Blank page)
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SO

OAK RIDGE NATIONAL LABORATORY POST OFFICE BOX X
OAX RIDGE. TENNESSEE 17831

OPERATED BY MAATIN MAAIETTA ENEAGY SYSTEMS. INC

April 21, 1988

Distributi
mrtmmrzemamgysystarsmmﬂitof

Proaram

Attached is the final report from the intermal QA Audit of the Gak Ridge
Naticnal Laboratory activities for the DOE BEnwvirormental Survey Program.
The andit was comissioned by me and, for the ORNL Analytical Chemistry
Division (ACD) by D. Stmilts, Director of the ORNL ACD at the request of D.
K. Knight, the DOE Envircrmental Survey Program Manager.

I would welcome any comnents you might wish to make regarding this report.

’

o Sincerely,

L

DOE Envircrmental Survey
Envirormental Sciences Division
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J.
J.
M.
S.
D.
Ww.
D.

D.
c.

Ww.
R.
R.

R. Appleton
T. Bradbury
E. CGaton

R. Guerin

G. Hildebrand

R. laing

C. Parzyck
L. Radcliffe
E. Reichle

E. Roberson
D. Smlts

Suviger_
S. Wiltshire
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internal Correspondence

MARTIN MARIETTA ENERGY SYSTEMS. INC.

APR 22 1388

April 18, 1988

R. B. Fitts

DOE Environmental Survey Program - Final Quality Assurance (QA) Review of the
ORNL Analyticai Chemistry Division’s Organic, Inorganic, Radiochemical, and High
Explosives Anajvsis Laboratones

Please find attached the report from the above éctivities In order to understand the

xmal report. piease rerference the cover letter for the Review of the Pantex Site
Qreganic Datz Generated bv the ORNT Analvtical Chemistrv Division (ACD), dated

March 23, 1988. This cover letter is included with this report as Attachment 6.

Due to the urgency of this situation we have distributed draft reports to the labs.
Further distribution shouid be made by your office. Please request corrective actions-
and allow P. L. Howell to track, review and verify adequacy of the completed action
items as per the Charter, dated February 25, 1988.

"All of the requested QA reviews of the ORNL ACD's Organic, Inorganic, Radiochemical
and High Explosives analysis labs are now compiete. Any additional information
concerning the reviews (review notes, evidentiary information) is available to you upon
request.

Should you have further concerns or questions about anything in the reports or QA
concerns in your program, please cail me or P. E. Melroy, ORNL's Quality Manager.

Y Sraniin

D. W. Frazier, 1000, MS-335, ORNL (6-0347)
DWF:cet (QA-88-30)

Attachments:

1. Copy of Sample control and Chain-of-Custody Sheet with suggested additions

2. Lertter - Oak Ridee Environmental Survev Program Review - Final Review and
Recommendations - To Frazier, From McMahon

3. Lists of the revised Organic and InorganicStandard Operating Procedures
reviewed '

4. Total list of organic SOP's to be revised

5. Total list of inorganic SOP’s to be revised

6. Cover letter and Review Report (from L. W. McMahon) from the Pantex site data
review
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Final Report of the Second Quality Assurance (QA) Review of the ORNL Analytical
Chemistry Division’s Organic. Inorganic. Radiochemistry, and High Explosives Analysis
Laboratory Participating in the DOE Environmental Survey Program

Issued to:
R. B. Fitts
April 18, 1988

Issued By:

D. W. Frazier, Reyiew Team Leader

Ay

S. K. Holladay d

L Howedl

P. L. Howell

L) 1ol

. W. McMahon

A. N. Weisbin

A. A. Halouma f/ —
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INTRODUCTION

On April 11-12, 1988. the QA review team consisting of A. A. Halouma. S. K. Holladay,
P. L. Howeil, L. W. McMahon, A. N. Weisbin and D. W. Frazier met with ORNL
personnel W. R. Laing, J. E. Caton Jr., W. H. Griest, J. C. Price, J. W. Wade,
C. A. Treese, J. A. Havden, and S. J. Bobrowski, prior to beginning the review of the
subject laboratories. A checklist including the areas of concern for the review had
been provided prior to the activity. The status of the corrective action items from the
EPA audits of the program conducted in June 1987 and Januarv 1988 and from the first
QA review were also addressed. This report will reflect, as best could be determined,
the status of subject labs readiness to be audited by the EPA in connection with the
requirements of the statement of work. Since this is the final report, items from the
first report are included to provide a comprehensive overail summary of this status.

SCOPE

This QA review was requested by R. B. Fitts, Program Manager of the Oak Ridge
Environmental Survey Program (ORESP) and ORNL Analytical Chemistry Division (ACD)
Director W. D. Shults. to obtain an independent evaluation of participant’s compliance
to establxshed guidelines to the Contract La.boratorv Program protocol The mﬁ_o_f,

mmwmmﬂ_mmmmm_m_m good lab

practices were used as the basis for the review. The team began in the Sample
Receiving Laboratory and proceeded to review the Organic, Inorganic, Radiochemistry,
and High Explosives analysis laboratories.

COMMENDABLE EFFORTS NOTED

ORGANICS LABORATORY

1. Volatile organic matrix spikes, tune criteria, and surrogate recoveries are being
reviewed on a batch-to-batch basis - relates a good effort to comply with
protocol in spite of man-power needs.

2. Instrument run log notebooks were well thought-out and designed.

‘3. There was an excellent effort to develop software to produce the required
PCB\Pesticide CLP forms. Further efforts to include additional useful
infprmation to the Form ID was made prior to the second QA review.

4. Review of the linearity of standards, surrogate recoveries, matrix spikes and
matrix spike duplicates is now evident in the Organic labs prior to sample
reporting.

5. There has been a commendable effort put forth to address the corrective action
items from the EPA audits and the first QA review.
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w

The semivolatile data evaluation, aithough not complete at the time of this
second review. is moving toward completion since additional instrumentation has
been ordered and further training in the use of the software is scheduled with
Hewlett Packard Company representatives.

The final report of Pantex VOA data has been generated to correctly state
quantitative values, positive contaminate identifications, documentation of
deviations from the protocol, and documentation of corrective acuons taken for
out-of -control conditions. »

INORGANICS LABORATORY

8.

10.
1.

12.

13.

14.

Status:

Applicable inorganic technical and CLP procedures were made accessible in
notebooks for use by each analyst - very good practice.

Exemplary documentation of notebooks in compliance to the CLP protocol in the
ICP and Atomic Absorption labs.

Revised standard operating procedures, and implementation thereof has begun.
All biographical data on personnel was well documented.

Certification records were available on all personnel including the EPA
procedures that they were certified to perform - excellent.

CAPA Sampie Prep lab notebooks and records were exempiary.

A holding time traceability system has been established in this section, and is
being tested in the organic section. By request number the sample is compared
to the holding time date and to the program due date, whichever date is earlier
is printed as the deadline.

Incompiete

ATOMIC ABSORPTION LAB

14. Training records to CLP procedure are complete.
15. Procedures in use were on hand for analysts use.
MERCURY LAB

16. The sample prep and mercury labs were very well organized.

RADIOCHEMISTRY

17.

18.

Chain-of -custody system for paperflow and sampie management appeared to be an
effective system for the present set-up.

Documentation of instrument maintenance, specific weekly counting activities,
instrument setting log, and QC were found to be exemplary.
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HIGH EXPLOSIVES LABORATORY

19. Even though this lab is not under the CLP protocol, several SOP’s were written
to cover the involvement in the program.

20. Data transfer and CLP form generation are being patterned after the PCB/PEST
Form I and are quite comprehensive - exceilent effort.

ASBESTOS LAB

21. Involvement for the Environmental Survey in the Asbestos lab was found to be
very well organized, instrument and standard operating procedures were in place,
training - past and future plans were exceilent, master log book is noteworthy,
lab security is weil thought out and impiemented, and waste management was
handled by sending all of the sample (inciuding the portion anaiyzed) back to the
customer, just an exemplary effort.

DEFICIENCIES/RECOMMENDATIONS
GENERAL:

This review included 2 more thorough study of the standard operating procedures (SOP)
throughout the labs. A. N. Weisbin, spent a considerable amount of time reviewing
newly written SOP’s against the CLP requirements. The list of Organic and Inorganic
SOP’s reviewed and conclusions drawn can be found in Attachment_3 to this report.
Consider that the recommendations and comments in the attachment are the team’s
recommendations to be incorporated into the SOP.

1. There were too many different forms requmng varying information, and
meonsmently used for the same purpose in use throughout the laboratories,
which made sample tracking very difficult. Although the number of forms has
not decreased, the Organic lab has re-designed their chain-of-custody form to
reflect only the needed information.

RecommendationThis applies specifically to work under the CLP protocol; Use a
centralized receiving record, or a log to record the incoming samplies.

Comment A. The Organic Lab Chain-of-Custody form has been revised to
reflect their informational needs. Three suggested additions are
included for your consideration as a result of previous audits (1) .
the number of containers received, (2) the site name, and (3) state
whether the container holds a sampie or an extract. (See
Attachment 1, copy of the form.)

B. In order for sample tracking to be more efficient, consider
numbering the forms to cross-reference. mwm-
Services form with the Chain-of-Custodv form.

C. There is now a central sample tracking system in place.
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Status: Complete

2. There is no consistent documentation to the customer concerning as-received
sampie nonconformances.

Recommendation:  Written documentation of sample nonconformances shouid
accompany phone calls to notify the customer. An entry can be
made directly on the Reguest for Apalvtical Services form. This
could be called out in the Sampie Receiving and Inspection for the

DOE Environmental Survev Program Standard Operating Procedure.
Comment This item is covered in Draft SOP-002, Sample Receiving and Inspection
D viron rvey P
Status Complete
3. The lack of man-power which was evident in the sample receiving area during

the first review is being handied.

Recommendation: During the interim, it will be necessary to properiv t3ain
temporary personnel. The use of a simple stepwise checklist
made up-from the SOP to assure that everything gets done can be
used, or simply traig some relief personnel to the SOP for back-up
(especially in the sample receiving areas.)

Comment This item is also covered by Draft SOP-002, as in item #4.
Status Complete

4, Different AnaLis sample identification numbers were assigned to the same sample
for muiti-analysis (VOA, SVO, ICP, Hg, etc.) was found to be inefficient and
time consuming when compiling data reports for a sample.

Recommendation: Consider centralization of the sampie log-in function. Man-power
and terminals for this function couid yield a more efficient sample
tracking system with several avenues to data retrieval at one
source. Consideration of this for the CLP program is strongly
advised by the QA review team. :

Comment Lab personnel have developed a sample tracking system which allows

samples to be located via request numbers or assigned lab numbers.
Therefore a central login would not be necessary.

Status Complete

5. A lack of awareness of the Analytical Chemistry Division’s general policy for
sample disposal was Train employees in the use of applicable SOPs.

Comment Draft SOP-013 will be issued by June 1, 1988. Training of the sampie
receiving personnel to the SOP has already taken place.
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Status: Incomplete

6. Printed forms were completely filled in. This was much improved over the
situation observed during the last review,

Comment This area should be monitored on an unscheduled basis to assure that it is
continuousiy being done.

Status: Compiete

7. Personnel should be made aware of the data validation process. A documented
data validation process is scheduled to be written to cover this issue.

Comment Standard operating procedures to be revised or written shouid have
targeted completion dates.

Status: Incompiete

8. Date of receipt on chemicals were inconsistently applied.

Recommendation:  Management must assure that policy regarding age of chemicals
used for-any aspect of analysis is set up and impiemented. This
allows chemicals to be used on a first~-in first-out basis.

Status: Incomplete

S. ‘Non-ta.rget parameter laboratories have very little familiarity with QA/QC and
evidentiary requirements.

Recommendation: Strongly consider conducting documented QA/QC discussions at
regular intervals during general meetings or separately, whichever
meets the need. Regular meetings should document attendance if
safety or QA/QC is discussed and kept in training file.

Sans Incompiete 4

10. Non-target parameter labs were. found to be-weak in the unplementanon of -
standard operating procedures (SOPs).

Recommendation: Train employees in the use of applicable SOPs.
Status Incomplete

11. Glassware Cleamng procedures, posted. above sinks for easy reference by user.
were not signed and dated by management.
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Recommendation:  All Technical and Wshould be signed

and dated by applicable management to show that the procedure is
an official document.

Status: Incomplete

12. Notebook reviews were being performed, but repeated obliterations without
initials or dates of the action were found.

Recommendations: Instructions for how to fill out a notebook are available in the
Martin Marietta Energy System's Ilaboratory notebooks and
handling of errors is a part of the instructions. Training to
these instructions should be a part of the regular group meetings
for old and new hires. An error should have a single line drawn
through it, initialed, and dated.

Comment: Draft SOP-003, Requirements for Recording and Correcting Lab Entries for
the Eavironmental Survey Program has been written to address this
deficiency. Training of all ACD empioyees to the SOP has been planned
and will be complete by June 1, 1988.

Status: Incoxhpleze

13. The mechanism for handling future CLP work has changed. Future work will
incorporate analyst review and interpretation of all data prior to reporting
quantitative values, and to assure that the required QC criteria are met before
proceeding with the analysis.

Status: To be monitored during analysis of next CLP samples.
ORGANIC LABORATORIES

14.  Although writing and revision of SOP’s are in progress, it is doubtful that all of
the SOP’s called out on the list supplied to the team will be compieted prior to
another EPA audit.

Recommendation: Prepare an action plan for completing the writing and revision of
SOP’s, with specifics, such as SOP name, completion date, review
and comment due date, issue date, training to SOP completion
date, and show evidence that the plan is being followed. Be:.-
reasonable in this activity, set dates that can be achieved, but
dates that reflect urgency to have this activity completed.

sSatus Incomplete

15. While tracking an Argonne CLP sample, it was noted that there was no Chain-
of-Custody form, nor original request for services resulting in an incomplete
paperfilow.

Recommendation: Prepare a receiving and compieted data package checklist to be
reviewed for essential paperwork in a CLP package for each file.
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Comment This tvpe problem will be handled with the implementation of the
appropriate SOP's. However, this is still a concern until the SOP's are:
implemented. A copy of this checklist was supplied to the lab by L. W.
McMahon.

Status: Incompiete

16. Training to the CLP protocol is being planned for the Organic labs staff.
: Arrangements are being made to obtain the services of EPA personnel to conduct
the training in mid-May.

Status: Incompiete

17. There was insufficient data handling software/hardware during the first review.
Presently, arrangements have been made with Hewlett-Packard Company
representative to further train staff to use the new RTA System, and two
additional Scan Boxes have been ordered to make the system efficient which will
increase data evaluation productivity.

Status: Incomplete _

18. There is now documentation of corrective actions in the GC-MS and PCB/PEST
labs. |

Status: @ Complete -

19. The daily check on the refrigerator temperature is now being performed and
recorded. Temperature excursions are handled by adjusting the controls until the
event is under control. The

Records and Maintenance SOP, is to be written and impiemented. The Organic
Analysis lab supervisor has committed to supply the team with a schedule for the
completion of the organic SOP’s.

Status Incompiete

20. Sample concentration data is now being flagged to show the appropriate blanks
concentrations.

Status Incomplete

2]. Data validation will be performed by two people in the GC-MS lab, as well as by
the Group Supervisor, when possible, in a manner that will expedite sample
analysis and data handling.

Comment Unscheduled monitoring should confirm continued practice.

Status: Complete
Jwro

22. There was evidence that only thre¢-performance evaluation samples out of five
quarters were completed and reported.
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Recommendation: In order to access the labs ability and capability to operate under
the CLP protocol, the performance evaluation sampies must be
completed and reported to show good faith that the samples can
be analyzed as necessary.

Status: Incompliete
PESTICIDE/PCB LABORATORY

During this QA review, L. W. McMahon reviewed in detail the PCB/PEST data as it is
now being evaluated and the semivolatile data as it is presently generated using the
Aquarius software. Please find a draft version of his report to me in Attachment 2,
dated April 15, 1988 entitled Oak Ridge Environmental Survev Program Review - Final
Review and Recommendations. The recommendations stated in his report are official

recommendations of the QA review team and will be considered as such.

22a.  Lack of sufficient number of Gas Chromatographs (GC) and personnel for project
workload was noted during the first review. At present, another GC has been
borrowed for CLP work until a recently ordered system is in-house and set up.
Management is actively interviewing to add personnei to the workforce. There
can be no date set for personnel addition, this activity will have to be monitored
closely to expedite the process. '

Status: Incomplete

23. A better understanding of the CLP protocol is now evident, such as personnel
now are aware that the Form VIII Evaluation Standards must be within
specification prior to sample analyses; that the raw data reported on Form 1 is
the laboratory validated resuits, and that tentatively identified compounds must
be referenced on Form X. However, the following recommendations must be
made in an effort to strengthen this area.

Recommendation: - Give SAIC hardcopy of data to use to verify the final
electronic CLP form generation.

- Continue to put the PCB/PEST data together in the CLP
package.

- _ Report all quantitation data as estimated flagged with a "J".

- If matrix spike recovery = 0, the data associated with it
shouid be flagged as not useful.

- Alter computer program on sample calculation for the
following; discontinue averaging the response factors, and
quantitate on the nearest appropriate Individual A or B
standard.

- All organic staff need additional trgipning to the CLP
protocols.
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24.  SAIC should take out the packed and capillary column data that they now have
and repiace it with the data on the present Form I.

Status: Incomplete

25. Case narrative should explain the rationale for altering Forms II and VIII and
should also address Form III.

Status: Incomplete

26. Confirm via comparison the information on the forms vs the information in the
AnaLis database.

Status: Incompletg
YOLATILE ORGANICS

The status of the VOA data was reported in a letter to D. W. Frazier, from

L. W. McMahon entitied Review of Pantex Data at ORNL 2/23/88 - 2/26/88, dated
March 2, 1988. (See Attachment 7.)

SEMI-VOLATILE ORGANICS

29. The evaiuation of the raw data generated on the GC-MS Chem stations is now
taking place through the use of the RTA to produce the CLP forms. The
information is being assembled into CLP data packages.

Status Incomplete

30. The review team has similar concerns with the semi-volatile organic data as with
the volatile organic data, such as matrix spike results being outside the QC
window, detection limits and results needing to be corrected for moisture
content, and positive hits reported as estimated values. The number of CLP
non-conformances is probably not so extensive that the data shouid all be
declared as Level III quality. This conclusion was based on the evaluation of
limited data available at the time of the review. The semi-volatile organic data
evaluation by the labs' staff was not compiete. It has been predicted that this
data evaluation will not be compiete for several weeks.

Status: Incompiete
HIGH EXPLOSIVES LAB

31. Sample receipt is inadequate. Chain-of-custody is not carried through to
receiving personnel at Bldg. 2026 from ORNL Receiving personnel.

Recommendation: Some type of arrangements will be made and documented with
ORNL Receiving such that someone in the Lab must sign for the
incoming samples. They are presently left at the front door of
the High Explosives lab Bldg. 2026 until the cooler is found.

Status: Incomplete

C-64



INORGANIC LABS

GENERAL:

32. Control work sheets containing the resuits of analysis are now being put into
laboratory notebooks in the % solid and fluorometric Uranium analysis lab.

Saus Compiete
33. Notebook entries are being made in black ink.

Status: Complete

34. Violations of error correction protocol (single line through error, initials, and
date) were observed in notebooks throughout the lab.

Recommendation: Sze recommendation under Deficiency #12.

Status: Incomplete ,

35. The review of the notebooks by supervision or designee obliterated actual data in
several notebooks.

Recommendation: An area on the data page shoixld be allotted for witnesses
signatures and/or stamps.

Status Unscheduled monitoring to confirm continued action.
ICP LAB
36. Lack of back-up instrumentation presently on line in the ICP laboratory.

Recommendation:  Provide documented policy or agreements for back-up in case the
present ICP instrument fails.

Comment To date the team has not received any assurances that this concern has

been handled.
Satus Incompiete
CYANIDE LAB

37. There is a need for awareness of the methods used in the lab (SW-846, EPA-600,
and CLP method EPA-335.2) for different types of samples.

Recommendation:  Train employees so that they will be aware of such information.
Comment This can be handled in regular group discussion meetings.
Statuss Incomplete
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38. There was no awareness that there are specified concentrations with which the
instrument should be calibrated.
a. This was reflected in the lack of frequent instrument standardizations.
b. General lab QA/QC not strictly followed;
- Conductivity of water is not recorded.
- Balance is not regularly calibrated. -

Recommendation: [mplement SOP’s to alleviate this situation.

Comment Assure that employees in this lab are following the QA/QC procedures for
the ACD as well as for the Environmental Survey -Program.

Status: Incomplete
39. There was no SOP for washing glassware at the sink.
Recommendation:  Post SOP at sink in the Cyanide analysis lab.

Statvss Incomplete
40. Reagents should be dated upon receipt before storage in the refrigerator.

Recommendation: Initial and date all incoming reagents, standards, etc. for use in
sample analysis to allow first-in first-out usage of supplies.

Statuss Regquires unscheduled monitoring for continuous action.
RADIOCHEMISTRY LAB

41. Procedures are still in the old format, but updating to conform to the NQA-I
format is in progress. :

Recommendation: Document expected completion of this activity.
Status: Incomplete

42. The Eavironmental Survey Manual is in the process of assigning ESM numbers
for the Radiochemical procedures.

Status: Compiete

43. ° The Sample Receiving, Logging and Distribution procedure was found to be
inadequate. There is no QA input and it is not written in procedural format.

Recommendation:  This procedure is a strawman and is in need of being compieted,
"adding the meat of how to do the receiving, logging and
distribution." The SOP is a part of the QA process and was
written so that when it is implemented will assure that these
processes don't fall through a crack.
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Status: Incompiete
ASBESTOS LAB

44, Standard operating procedures for this lab are not written, but a system is
definitely in place.

Recommendation:  Inorganic lab SOP’s should inciude the Asbestos lab in all areas.

" Status: Incomplete
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ATTACHMENT 1

MARTIN-MARIETTA ENERGY SYSTEMS, INC.
OAK RIDGE NATIONAL LABORATORY

SAMPLE CONTROL AND CHAIN-OF-CUSTODY SUEET

REQUEST NO.: SAMPLE NUMBERS:
MATRIX: REMARKS : — -
CIRCLE THE APPROPRIATE ANALYSIS: VOA Svo PEST/PCB OTHERS :

CONTAINER DESCRIPTIONS

NAME PHONE o ADDRESS )
SHOULD THE REMAINING SAMPLE BE RETURNED TO THE CUSTOMER? YES HO
NUMBER OF CONTAINERS R&EIVED SAMPLE or BEXTRACT (@CieclE ONE)

SE NAME

CHAIN-OF - CUSTODY

DATE | TIME
RECEIVED| RECEIVED

TRANSFERRED
FROM

TRANSFERRED
T0

ACD SAMPLE

NUMBERS PURPOSE

STORAGE
LOCATION
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- e W G G - G G I GHE G MY S GE D I CHE GH em S S—
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DRAFT

internal Correspondence

MARTIN MARIETTA ENERGY SYSTEMS, INC.

ATTACHMENT. 2
Detailed Review of PCB/PEST Data Evaluations

April 15, 1988
D. W, Frazier
vy m | Su view - Fi view men

During the second review on April 11, Mike Guerin’s and John Hayden’s comments and
questions expressed previously (Pantex PCB/Pesticide Data Review, Guerin to Frazier,
March 25, 1988) regarding the pesticide/PCB data were addressed. I will note how
these issues were resolved and then offer some conclusions from the review.

Issues Noted in Guerin’s Memo

I. The data packages reviewed on February 23-26 did not reflect extensive data
evaluation and ‘checks. Contradictory resuits were reported within the data
set (duplicate Form ['s with different resuits), within AnaLIS, and within the
SAIC database. Two causes for this were identified; misunderstanding by the
laboratory about how to present CLP data and transfer of raw data to SAIC.
As of the second review on April 11 the lab is reprocessing the CLP packages
to reflect the necessary data checks and evaluation.

2. The calibrations did not meet the CLP linearity requirement. Specific
instruction is found on pages D-32 through D-35 and E-52 of the 10/86 SOW.
The additional 5 point standards used by the lab to demonstrate linearity
were at a higher concentration range than required. In addition the
response factors used for calculations were a averaged. This process was
reviewed with John Hayden on 4/11 and his questions regarding the linearity
and continuing calibration requirements were resolved.

3. To insure SAIC database is correct, hard copies of the lab evaluated data wiil
to be given to SAIC. .

4. Abnormalities previously noted in computer generated forms have been
corrected.

5. After re-evaluating the blank data and correcting the Form [ data, the
concern about blank contamination has been resolved. The single positive hit
must be addressed in the case narrative.

6. Over the past year to 18 months, EPA-EMSL has been quite nebulous
regarding the use of an appropriate surrogate as weil as the value of
Dibuty/Chlorandate (DBC) recovery data. The lab was operating under the
assumption that mirex was an acceptable alternative to DBC. In terms of the
SOW used for the DOE Survey work it was not. However, while no criteria
is available to evaluate mirex recovery, it can be used to make some technical
judgement as to how well the overall extraction and analysis process is
working. This issue must aiso be addressed in a case narrative. (Analysis
data to evaluate mirex is provided as Attachment 6.)
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D. W. Frazier
Page 2
April 15, 1988

7. The questions posed by the Guerin memo were addressed on 4/11 with John
Hayden as follows:

(a) A single Form I is used to report quantitative, confirmed data. Raw
data from both columns is to be inciuded in the package. The data
reported on Form I is the laboratory validated results.

(b) If the lineartiy check from EVAL A, B, and C exceeds 10% for aldrin,
endrin, or DBC discontinue the analysis, troubieshoot the equipment/
‘technique, and meet this requirement before continuing analysis. If
DDT exceeds the 10% requirement see paragraph 4.5.4.4, page E-59 of
the 10/86 SOW. The footnote on Form VIII PEST-1 refers to DDT
only.

(¢) There is no reference to tentatively identified compounds on Form X.

While appropriate to make professional judgments and express concerns on the validity
of data, the additive nature of QC factors out of specification is difficult to express.
The reviewer as well as the laboratory has a responsibility to inform users of the data
of all concerns in order to assist that user in avoiding inappropriate use of the data
while at the same time not preciuding data necessary to facilitate the progress of
projects requiring the availability of the data. While data which does not meet
specified requirements is never fully acceptable, this line-of -thought is consistent with
EPA guidance on laboratory data evaluation (Technicai Directive Document No.
HQ-8410-01, Laboratory Data Validation, Functional Guidelines For Evaluating
Pesticide/PCB's Analysis, May 28, 1985). Using guidance from this document, I suggest
reporting the data annotated as outlined below while fully explaining any
non-conformance in the case narratives. I suggest this for the following reasons:

1. Factors beyond the control of the laboratory were a cause of many QC
non-conformances.

(a) = There was miscommunication between management and the Ilab
concerning project requirements, capabilities available at the time . of
Pantex sampiing, and capacity to handle the workioad within the time
frame aliotted.

(b) There were continuing changes in program requirements, by DOE-HQ,
concerning the CLP reporting requirements and documentation, and

(¢) Continuing changes to the Sampling and Analysis Plan even during
sampling.

9

Making data available in this manner will facilitate the progress of the
Pantex project.
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D. V. Frazier

Page 3

April 15, 1988

I

Suggested procedure to annotate Pantex Pesticide/PCB data

Sample Holding Times - If 40 CFR 136 holding times are exceeded, flag all
positive results as estimated (J) and sample quantitation limits as estimated (UJ)
and annotate data to the effect that holding times were exceeded.

Pesticides Instrument Performance -

I.

4.

DDT Retention Time - If the retention time of DDT is less than 12 minutes, a
close examination of the chromatography is necessary to assure that adequate
separation of individual components is achieved. If adequate separation is not
achieved, all affected compound data are unusable and must be flagged with
(R).

Retention Time Windows - Retention time windows are used in -qualitative
identification. ¥ When these retention time. windows have not been met,
positive resuits should be considered tentative (N).
DDT/Endrin Degradation Check

a. DDT breakdown is greater than 20%;

(1) All quantitative results for DDT should be considered estimated
and flagged with (J).

(2) Qualitative and quantitative results for DDD and DDE shouid be
considered estimated and tentatively identified and flagged with
(IN).

(3) All other pesticide PCB resuits should be inspected very closely to
determine their validity.

b.  If Endrin breakdown is greater than 20%;

(1) All quantitative resuits for endrin should be comsidered estimated
and flagged with (J).

(2) Qualitative and quantitative resuits for Endrin ketone should be
considered as tentative and flagged with (NJ).

(3) Al other resuits shouid be inspected very closely to determine
their validity.

Retention Time Check

a. If the retention time shift for DBC is greater that 2.0% for packed
column or greater than 0.3% for capillary column, the analysis should be

C-71



D. W. Frazier

Page 4

April 15, 1988

considered unusabie for that sample(s) with discernable chromatographic
peaks and resuits flagged with an (R).

b. The absence of 2 DBC peak does not constitute a violation of the

above condition since DBC may be absent due to low recovery of
dilution.

III. Calibration

1.

Initial Calibration - If criteria for linearity are not met, all associated
quantitative results should be considered estimated and flagged with (J).

Continuing Calibration

a. If the % Difference between calibration factors during the 12 hour
period is greater than 15% for the compound(s) being quantitated, flag
all associated positive quantitative resuits as estimated and flagged with

.

b. If the % difference is > 20% than the CRLOD is estimated and flagged
with (UJ). .

’

IV. Matrix Spike/Matrix Spike Duplicate

1.

2.

No action is taken on Matrix Spike/Matrix Spike Duplicate (MS/MSD) Data
alone to qualify an entire Case.

The resuits of the matrix spike and matrix spike duplicate can be used in
conjunction with other QC criteria to aid the user in applying more informed
professional judgement when necessary.

On a sampie-by-sample basis, the following suggestion on using MS/MSD
results is provided for the specific sample spiked. If the resuits are
positive (above detection limit) and the percent recovery is zero, the resuits
of the unspiked sample for which (MS/MSD were performed are flagged with
a (J) as estimated. If the resuits are less than the detection limit and spike
recovery is zero, the resuits for the spiked compound(s) with zero recovery
for the unspiked MS/MSD sampie should be flagged as unusable with an (R).
Muitiple zero recoveries for compounds may suggest more general application
of qualifiers.

VII. Compound Identification - Compound resuits reported without meeting qualitative
criteria for two column confirmation should be flagged as not detected with a
(U), using professional judgement to assign appropriate Sample Detection Limit.
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Status of Laboratorv Operations for Future Work

The laboratory personnel have a better understanding of CLP QA/QC requirements and
are working within their means to insure capabilities are in place to handle future
work. The Hewlett Packard (HP) RTA system is operational. On-site training by HP
personnel, well versed in the use of Aquarius software is scheduled for mid-May. Two
scan boxes previously recommended to increase productivity for semivolatile data
processing has been ordered.

Communication between the sampling team and analytical team has improved and the
sampling schedule at INEL has been lengthened in an attempt to resoive capacity issues
in light of holding time concerns. Since 300 voiatile organics will exceed the labs
capacity, the aide of one or more other laboratories should be arranged as soon as
possible.

Review of Sampiing and Data Management Activities in Support of DOE Survey

On the morning of April 13, a short time was spent with Donna Pickel, John Murphy,
and Karen Daniels reviewing the ORNL field participation in the Pantex project.
Murphy reiterated the evolution of program requirements regarding field QC activities
and their subsequent implementation by the ORNL team. At Murphy’s initiative he has
~ updated his on-site NPDES sampling program to include many of the DOE
Environmental Survey program field QC protocols and intends further QC improvements
to the RCRA sampling as weil. From this discussion it appears the participation of the
ORNL sampling team in the DOE Eanvironmental Survey has resuited in improvements to
the on-site monitoring programs at ORNL. Murphy provided the review team a written
response to the review team checklist which addressed the documentation techniques,
disposal procedures, sampling pian deviations, and training and personnel qualifications.

I would offer a singie suggestion as to how this work effort has been documentad in
that the field log sheets shouid be bound by !9-hole punch spiral binder prior to
archival in the case file. This should serve as better binding for storage than the
staples and loose-leaf binders used during assimilation.

Karen Daniels is responsible for the data management activities. Much of this work
has been contracted to SAIC. A review of SAIC work was reported earlier (McMahon
to Frazier, March 18, 1988). Again, I would reiterate the recommendation that the
data management teams review hard copy, lab generated CLP forms against the
electronic database to insure that lab evaluated data is the data represented in the
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database. Furthermore. a meeting between lab personnel and the data management
team will likely be needed to insure the annotated lab data is properly interpreted.
Dealing with CLP QA/QC requirements is equaily new to the data management team. I
believe a training program, by lab personnel experienced in the generation of CLP data,
would be beneficial for the data management team and strengthen the communication
skills needed to deal with the CLP lab.

Please call me if I can provide further information.

L. W. McMahon, 9704-1. MS-001, Y-12 (4-7535)

¢e:  T. R. Butz/C.C. Hill
L. L. McCauley/C.W. Kimbrough
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ATTACHMENT 3

-Li New i S eview

A. N. Weisbin

Recommendations and Comments:

SOP =]

S0P #8

4-11-88
i i ifi i vir vev
Program (Draft dated 3-12-388 - not approved)

- 7.2.10 - "Arrange for the proper and secure storage of all
samples” - too general.

- Delete "...QA/QC section, if not applicable”, statement.

-

vi v_Pr

(Refrigerators)
Duti | R ibiliti (s e C i
Sample Chain of Custodv

- Procedure should address answers to questions of "Who signs
what?" (signature and date) "Who has ultimate responsibility?”

Sample Storage Area Security

sSample Tracking

- How are corrections made? Signed for? Attachments?
- Sect. 6.2. - How will the sampie be identified?

- Sect. 6.3. - Incompiete

Document Flow

- Incomplete

- Need responsible person also for each document.
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A. N. Weisbin
4-12-88

Recommendations and Comments:(Appliies to all SOP’s)

SOP = 001
SOP = 002

Suggestion:

SOP = 003

SOP# 013

1. Recommend that the Scope and Purpose be separated.

2. Recommend that the QA/QC appiicability statement be deleted.

3.  Suggest that the summary should be "requirements”.

4. Suggest that the list of forms be an attachment in the
procedure.

Du . - “ge o N . h

Environmental Survev Program

S le_ Recejvi

- 7.4.11 Reference secure storage and login procedures...
Be specific, reference which secure storage and which login
procedure will be used.

Sample Chain-of-Custody
Sampie disposal

See comprehensive listing of all SOP’s in Attachment 5 to this report.
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ATTACHMENT 4

STANDARD OPERATING PROCEDURES
ORGANIZATIONAL

1. SAMPLE LOGIN AND IDENTIFICATION ¥

2. DUTIES AND RESPONSIBILITIES OF SAMPLE CUSTODIAW

3. SAMPLE CHAIN-OF-CUSTODY,,

4. SAMPLE STORAGEY

S. SAMPLE STORAGE AREA SECURITY Y

6. PERSONNEL SIGNATURE AND INITIAL RECORD{/

7. SAMPLE IDENTIFICATION

8. TRACKING SAMPLE ANALYSESY

9. SAMPLE REQUEST LOG NOTEBOOK

10. SAMPLE PREPARATION LOG

11. SAMPLE PREPARATION BENCH SHEET

12. VOLATILES ANALYS!S INJECTION LOG

13. SEMIVOLATILES ANALYSIS INJECTION LOG

14. GCMS BACKLOG SHEET :

15. PESTICIDES/PCBS ANALYSIS INJECTION LOG

16. PROGRESS REPORT

i7. DOCUMENT FLOW /S

18. DOCUMENT CONTROL

19. ORGANIC GCMS DATA REVIEW
20. REVIEW OF SAI-TREATED VOLATILES DATA
21. ORGANIC PESTICIDES DATA REVIEW
22. ORGANIZATION AND ASSEMBLY OF CASE FILE
23. ORGANIZATION AND ASSEMBLY OF EPA ORGANIC DATA PACKAGE
24. DOCUMENT/DATA PACKAGE SHIPPING
25. TRACEABILITY OF STANDARDS
26. ORGANIC STANDARDS STORAGE AND CUSTOODY
27. ORGANIC REAGENT TRACEABILITY
28. TRACEABILITY OF MATRIX AND SURROGATE SPIKING SOLUTIONS
29. STORAGE OF MATRIX AND SURROGATE SPIKING SOLUTIONS
30. REQUIREMENTS FOR RECORDING, VALIDATING, AND CORRECTING ENTRIES
31. TEMPERATURE CONTROLLED SAMPLE STORAGE AREAS: RECORDS AND MAINTENANCE
32. CLEANING OF GLASSWARE
33. BALANCE OPERATION CHECK ‘
34. DISPOSAL OF ENVIRONMENTAL SAMPLES
35. LABORATORY SAFETY '

DRAFT
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ATTACHMENT 5

STANDARD CPERATING FROCEDURES
FOR THE DOE ENVIRONMENTAL SURVEY PROGRAM

R R e R Re R ks e R a k]

e DTHTITS ANL =EIPONSIZILITIES OF SAMPLE CUSTODIAN
e SAMPLE RECLIVING AND THEZSFZCTICONH
e REQUIREMENT: FOR REPORTING AND COREECTING LAPORATORY ENTRIE:
e SAMPLE LCGIH AND IDENTIFICATICN
e SAMPLE C"‘lu'\(:E :
e 3SAMPLE SECURIT
e IAMPLE CHAIH-v?-CUSTODY
¢ ZSAMFLE TRACKING
e CTEESONNEL SIGUATURRE AND INITIAL RECCOERD
e MONITIEING JOLU ATCRAGE T:MP&RATURE:
z e -Adr...... DISFOSAL
) FONITORING AVALYTICAL SALARCE PERFORMANCE
e DOCUMENT CONTECL
o ANALYTICAL FRUJETT FILZ ORGANIZATION
e CADE YTLE ALSSEMBLY ’
o L[ATA MANAGEMNENT AND SECURITY
e MONITCRING WATER GQUALITY
e CLEANING GLASSWARE : ’ -

X = DRAFT ClHMPLETED

Sophie Bobrowski
Analytical Chemistry Division "
April 11, 1988
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Attachment 6

Oak Ridge Eavironmental Survey Program - Review of the Pantex Site Organic Data
Generated by the ORNL Anaiytical Chemistry Division (ACD)

Issued to:
R. B. Fitts
March 23, 1988

Issued by:

D.W.F W I-‘rmer. Review (Jeam Leader

e Bl

yl{Haloum |
@ L. Lol

P. L. Howell

L) 5 Nk,

L. W. McMahon -
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I~ternal Correspondence

MARTIN MARIETTA ENERGY SYSTEMS, INC.

March 23, 1988

R. B. Fitts

‘DOE Environmental Survey Program - Review of the Pantex Site Organic Data

Generated by the ORNI Analvtical Chemistry Division (ACD),

In January 1988, EPA represeatatives reviewed the Pantex Site data generated by the
ORNL ACD Organic labs. As a resuilt of that audit, the data was declared suspect. A
quality assurance review team was chosen at MM-ES to conduct an independent review
of the data. On February 23, 24, & 26, 1988, this activity took place to assess the
status or usefulness of the data in light of the comments made, and to document an
independent evaiuation of ‘the participant's compliance to established guidelines as
stated in the CLP statement of work.

Selected organic data, generated by ORNL, on environmental samples collected at

Pantex as part of the DOE Eavironmental Survey were reviewed by the team. The

following summary will discuss our conclusions based on compliance to requirements of -
the CLP protocol or from a view of the data being legally defensible versus actual

usefulness from a technical point of view. However, prior to stating the conclusions

drawn from the review, the team requests that the following issues/comments be .
recognized and considered.

1. Recognize:

a. That the Organic Lab employees were directed to analyze the sample set
from Pantex within the holding times and produce data. The lab received
195 volatile organic analyses (VOA), 203 semivolatile organic (SVO), and 154 .
PCB/Pesticides to be analyzed by two employees for “75% of the project,
("25% of the sampies were analyzed by one person) on 4 GC/MS instruments
equipped with auto-samplers, two gas chromatographs with auto-sampilers
(which were not operational 100% of the project) operated by one or two -

employees;
b. That these samples came in one delivery;

¢. That laboratory capacity was estimated to be 40 samples per week for the
three parameters including sample preparation.

2. Recognize:

a. That long hours and diligent efforts were expended by all concerned to
produce the data within the specified holding times.
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R. B. Fitts
Page 2
March 23, 1988

b. It was readily apparent that sufficient staff and instrumentation were not
available to handle the worklioad from the Pantex Site.

c. Furthermore, it is suspected that sufficient laboratory capacity does not
exist in any single DOE laboratory to handle this project given the short
holding times associated with the organic samples. :

d. At the time of the Pantex sample analyses, only 10% of the data was to be
reported as full CLP data packages.

3. Recognize:

a. That the ORNL Organic lab, like the other DOE laboratories, was
unaccustomed to providing the level of documentation required by CLP.

b. There is a definite learning curve which all laboratories, including ORNL,
must undergo before producing CLP level data efficieatly and in quantity,

4. Consider:

a. The resuits in light of the CLP statement of work which when adhered to,
should produce data that is legally defensible in & court of law.

b. That techaically, in a broad semse, most of the data is useful for the
volatile organics (both soil and water samples).

It is with these issues in mind that the review is summarized below. Specific
comments and notes from the review can be supplied upon request.

The VOA data, although not documented to the degree that g third

party couid recreate the analysis, were retrievable. The level of CLP non-comphaneec
was not unreasonable for the two soil datz sets reviewed coasidering the time frame
available for the analyses to be completed. On the other hand, the VOA data
reviewed for two water data sets had numerous errors which caused serious concerns.,
The chief cause of non-compliances appeared to have been a lack of communication or
interpretation of CLP requirements, insufficient software to allow timely data
interpretation by the analysts, and insufficient time and resources to properiy document
required information to the ievel required by the CLP.

1. Recommendation: The final report of Pantex VOA data should be regenerated
to correctly state quantitative values, positive contaminate
identifications, documentation of deviations from the
protocol, and documentation of corrective actions taken for
out-of -control conditions.

The most serious concerns were with the Pesticide/PCB data. There was an excellent
effort to produce the forms electronically, however, the evaluation of the required QC
samples was less than adequate. According to the data reviewed, quantitative values
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appeared to be reported based on raw electronic data, rather than analyst review and
interpretation which is essential.

The linearity evaluation check did not meet CLP requirements on any of the analysis
batches. In conclusion, there were enough errors found in the documentation to cause
the team to doubt the validity of the resuits to be reported. Considering that the
Gas Chromatograph Electron Capture detector data is more difficuilt to recoastruct, and
that all linearity checks were outside the QC window, it is doubtful that useful data
can be regenerated from the raw electronic data, as with the VOA's.

2. Recommendation: Future CLP work should incorporate anpalyst review and
interpretation of all data prior to reporting quantitative
values, assure that the required QC criteria are met before
proceeding with the analysis.

The laboratory evaluation and interpretation of the Semivolatile data had not been
completed at the time of the review, There was insufficient data to evaluate the
usefulness of the Pantex semivolatiles analysis.

3. Recommendation: Due to the length of time since the analysis were performed
and the target compietion date, the evaluation of this data
should be given top priority in order to uitimately generate
the necessary CLP forms to complete the data package.

A major concern of the team was the data that SAIC and DEM have in the Pantex.

data base. None of the data in the SAIC database should be considered as laboratory
evajuated and approved. SAIC has provided a useful service which aided the laboratory

process raw data, and generate CLP forms. However, it appeared that SAIC and DEM

had misinterpreted raw data as finai anaiysis resuits. The data required processing and
laboratory evaluation prior to being put onto the final CLP forms. To reiterate, a
considerable amount of data review and evaluation is required on the part of the
laboratory before any of the Organic analytical resuits from the Pantex site can be
considered final.

4. Recommendation:  All of the data in the SAIC data bases should be discarded,
and only the final resuits, validated by laboratory staff
should be inciuded in the data. The team understands that
the release of the data prior to validation was to aide in
the development of the required software. However, there
was insufficient resources for the amount of review that
this entailed.
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Should you have any questions concerning this report please call me.

D. W. Frazier, 1000, MS-335, ORNL (6-0347)
DWF:cet (QA-88-26)
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Internal Correspondence

MARTIN MARIETTA ENERGY SYSTEMS, INC.

March 2, 1988

D.W. Frazier

Review of Pantex Data at ORNL 2/23/88 - 2/26/88

Selected Organic data, generated by ORNL, on environmental samples collected
at Pantex as part of the DOE Environmental Survey were reviewed by myself as
a member of the review team on February 23-24 and 26. The purpose of the
review was to assess the usefulness of the data in light of comments made by
DOE and EPA during a program review in January.

Before stating conclusions” drawn from the review, please allow me to make

a few pertinent comments. The long hours and diligent efforts by the
analysts and chemists who have worked on the Pantex analyses should be
recognized. It is readily apparent that sufficient staff and
instrumentation were not available to handle the workload from Pantex.
Furthermore, [ suspect sufficient laboratory capacity did not exist in any
single DOE laboratory to handle this project given the short holding times
associated with the organic samples. Compounding this issue is the fact
that ORNL, like the other DOE laboratories, was unaccustomed to providing
the level of documentation required by CLP. There is a definite learning
curve which all laboratories, including ORNL, must undergo before producing
CLP level data efficiently and in quantity. It is with these issues in mind
that my review is summarized below. Specific comments and notes from the
review are included in the attachment. :

The VOA data, although not documented to the degree that a third party could
recreate the analysis, were retrievable. The level of CLP non-compliances
was not unreasonable for the two data sets [ reviewed. The chief cause of
non-compliances appear to have been lack of communication as to CLP
requirements and insufficient software to allow timely data interpretation
by the analysts. The final report of this data should be regenerated to
correctly state quantitative values and positive contaminate
identifications. Considering the samples were relatively "clean", useful
information can still be gathered provided the issues noted in the
attachment are addressed.

The most serious concerns are with the Pesticide/PCB data. Based on the
data presented it appears quantitative values were reported based on raw
electronic data rather than analyst review and interpretation. The
linearity evaluation check did not meet CLP requirements on any of the
analysis batches. Enough errors were found in the documentation to create
doubt in the validity of the results reported. Considering that the GC ECD
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data is more difficult to reconstruct, and that all linearity checks were

outside the QC window, it is doubtful that useful data can be regenerated
as with the VOA’s.

The laboratory evaluation and interpretation of the Semivolatile data
had not been completed at the time of the review. Insufficient data exists
to evaluate the usefulness of the Pantex semivolatiles.

A major concern is the data SAIC and DEM have in the Pantex data base.

No data in the SAIC database should be considered as laboratory evaluated
and approved data. SAIC has provided a useful service in aiding the
laboratory process raw data. However, it appears SAIC and DEM have
misinterpreted raw data, requiring processing, and laboratory evaluation as
final analysis resuits. This is not the case!! A considerable amount of
data review and evaluation is required on the part of the laboratory before

gny of the Organic analytical results from the Pantex site can be considered
inal.

Please call me if I can provide any other information.

<)
< a I
L.W. McMahoa, 9704-1, MS-001, Y-12 (4-7535) - NoRC
LWM:da

Attachment: As stated

cc/attach: T. R. Butz/C. C. Hill
L. L. McCauley/C. W. Kimbrough
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VOA Data Review at ORN - 6

VOA Data - Two sets of VOA soil data were reviewed. The sample sets were
selected at random from the GC/MS Instrument Operations Logbook. The
laboratory personnel stated that the VOA data had been compiled as CLP
packages for delivery to EMSL-LV but the laboratory records had been
dismantled and the VOA data filed by run day with all like forms combined
as a case file of Pantex data. This has resulted in renumbering of the pages
as well as duplication of many forms and raw data thus making the data
review more difficult.

The 1ab has prepared Instrument Operation Logbooks which detail the
analysis sequence. The logbooks were very useful in defining an analysis
batch. The lab staff detailed how the data was compiled for the Pantex
data. SAIC has written software to aid in calculations and preparation of
the VOA CLP forms. The software provided by SAIC has been most useful in
"crunching numbers” but has generated a large amount of "Form [ data" which
needs to be carefully scrutinized by the laboratory.

The area report tables and quant reports output by the Laboratory Chem
Station Data Systems were often included with the riw data along with a
second report table "from a Lotus File". The documentation as it exists

is often conflicting and leads to many questions. Laboratory staff were.
needed to explain how certain response factors and quantitative numbers were
obtained. The explanation was always provided. The documentation, as it
exists, can not be used to reconstruct the analysis without the aid of the
individual performing the analysis. Also, there is no indication that the
detection limits for soils or quantitative results for soils have been
corrected to allow for percent moisture.

I. VOA analyses of 6/7/87, Instrument O

- Logbook shows sequence of analysis as follows for VOA’s requested on
Pantex requistion number 91283.

LAB Ident,  Description

BFB Tune
06707201 50 ppb CCC run
067vwWB01 Blank 6/7

870607-016 PX012031
-017 PX012019 .
-018 PX053052
-019 PX053052
-020 PX053041
-021 PX045018
-022 PX045029
-023 PX045030
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The last sampie of this set (PX045030) was ran outside the twelve
window of tune, CCC, and blank requirements. However, the BFB tune
file was not altered during the entire Pantex project according to the
chemist. The tune and CCC run of the following days run were within
spec.

- Form V, BFB tune. The computer generated form V misstates the ion
abundance criteria for mass 174 as "> 2% of mass 174". The correct
statement should be > 50% of mass 95. The bar graph and mass listing are
within requirements and the tune as reported for mass 174 is correct.

- Form VII, Continuing Calibration Check (CCC) - The 50ppb CCC and SPCC
requirements were met.

- Lab Blank. Methylene chloride (11.5 ppb) and acetone (10.4 ppb) are
reported. This trace level of background is typical for oraganic
laboratories. Only mass spectra of Methylene chloride is given and no
standard spectra are included.

- Form II, Surrogates - 25 of 27 surrogates reported with this set are
within the QC window.

- Form III, Matrix Spike (MS) and Matrix Spike Duplicate (MSD) - No Matrix
spikes were analyzed with this set. The analyst misinterpreted the CLP
procedure to require only one set of matrix spikes per twenty samples
without regard to matrix type. A water MS and MSD were analyzed with a
set of water samples (on instrument G) on this same day. However, this
doe§ not meet the requirement of MS and MSD for the soil sample set under
review.

- Form IV, Blank data. A water blank, rather than a blank of similar
matrix was analyzed. The form correctly reflects the samples associated
with this set and that the last analysis was outside the twelve hour
window.

- Form VIII, internal standard areas - All internal standard areas were
within the QC windows established. :

- Form I, results. The laboratory personnel stated that the completed Form
[’s were still being reviewed to insure flags were properly assigned to
the data. It was also reported that the data had already been delivered
as a complete CLP package.

A large number of compounds, from several samples, are reported to be
present at a level less than the required reporting detection limit (an
estimated value) and thus are flagged with a J. Many compounds are reported
as "0 J ug/kg". No spectra were included for the majority of compounds
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reported as estimated values. It appears that the data on the Form [’s
represent positive hits of the quantitation ion rather than reported final
results based on review of mass spectral data. These positive hits may in
fact be due to background or “electronic noise".

The J flag should be used to note the concentration of a tentatively
identified compound as estimated or to flag a Target Compound as being
present but at a level less than the quantitation Timit. In either case, a
conclusion that a compound is present in the sample is to be based on mass
spectral data that matches standard spectra or that meets the identification
criteria based on spectral interpretation. The Form I data reviewed in this
set appears to report a positive identification for many compounds, however
a review of the raw data indicates few positive identifications based on
mass spectral data. Only one sample appears to have a target compound
significantly above the quantitation 1imit. Toluene is reported at 58 ppb
in sample PX045029. Raw and background subtracted spectra are included
which identify toluene as being present but the CLP required standard
reference spectra .is missing.

Mass Spectal data for this set should be reviewed to determine presence of
Target Compounds. The Form [ results should be regenerated to reflect
actual reportable results. On regenerating the results the % moisture
determination is to be used to calculate actual detection limits and
quantifiable results. Lab personnel stated that no results had been
corrected for moisture at the time of this review.

- Form VI, Calibration data. The last calibration date was 6/2. The
response factors were reviewed and the calculations spot checked. The
calibration data were acceptable.

II. VOA Analyses of 6/12/87, Instrument 0

- Sample ID’s and order of analysis taken from GC/MS Instrument Operations
Logbook

n Description
BFB Tune
50 ppb 50 ppb CCC run
870611-226 PX020019
870611-227 PX020020
870611-228 PX020031
870611-229 PX020042
870611-230 PX020053
870611-231 PX020064
870611-231 PX020064 MS
870611-231 PX020064 MSD
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The last run was again outside the twelve hour window of BFB tune, CCC, and
instrument blank requirements.

Form V, BFB Tune. Ion Abundance Criteria statement for mass 174 is
incorrect as noted previously. All mass % reiative abundances on the
computer generated form are " 0 ". The zeros have been stricken and hand
entry of data recorded without any notations. Bar graph and mass listing

met requirements.

Form VII, Continuing Calibration Check. SPCC and CCC requirements were
met. Two area report tables, with different areas are included with the
documentation. Input from lab personnel was needed to determine which
areas were used to determine the response factors.

Lab Blank. The Form I report for the lab blank reports Methylene
Chloride, Acetone, and 2-butanone at 5 ppb or above. Many compounds are
reported to be present at less than lppb (0J). The only spectra
documenting the presence of any compounds was for methylene chloride and
the standard reference spectra was missing for it.

Form II, Surrogate recovery. 26 of 27 surrogate recoveries were within
QC window.

Form III, Matrix Spike results. 9 of 10 Matrix spike recoveries were
within the QC window while the relative percent difference between
duplicates was in the QC window for all 5 matrix spike compounds.
However the Form III was not properiy completed to report these results.

A report of MS and MSD data, generated by SAIC, was reviewed ( Summary of
Pantex Volatiles, Run = 0612). This output has MS and MSD % recoveries
which differ from the Quant reports in the lab.

Form IV, Blank Data. Time of analysis reported for last sample run shows
the]rugato be outside the twelve hour window. A water blank was
utilized.

Form VIII, Internal Standard Area - The sample identifications on the
form do not differentiate the MS and MSD runs from the sample run. 24 of
27 internal areas met the QC window. The three outside the window
represent all three standards from the final run of the day (PX020064
MSD). The peak areas from this run differ by a factor of approximately
50 from the other runs in this set.

Form I, Results. In general many positive results are reported as
estimated values (flagged with J) but the raw data does not substantiate
these results. As with the set of data previously discussed, the Form
é’s need considerable rework to reflect the chemist interpretation on the
ata. ,
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In addition, all detection limits and results should be corrected for
moisture content.

Examples of problems are noted:

* PX020019 - acetone and MEK results should be flagged with a B.
Only spectra included is that of methylene chloride.
Three copies of Form [ are included: Two appear to
be duplicates, a third reports different results.

* PX020020 - Many positive hits reported as estimated values, no
spectra to support identifications.

* PX020042 - Methylene chloride and acetone are correctly flagged
with B’s, MEK is not. Duplicate pages in the
package compliicate the review process.

* PX020064 MSD - No From I included, only TIC and quant report. The
total-ion-chromatogram for this sample indicates very
low response of internal standards and surrogates.
The pattern of the TIC indicates that perhaps the
purge and trap device malfunctioned on this run.

This is also likely to be the cause for the
three internal standards from this run to be
outside the QC window.

For these reasons and for those sited on the first set, the mass spectral

data should be reviewed to determine presence and absence of target

$oggou2ds and Form [ data regenerated to reflect data review by the
aboratory.

- Form VI, Calibration data - The same calibration file (6/2/87) was used
) for this set.

summary of Pantex PCB/Pesticide Data Reviewd at ORNL 2/23 -2/26

It was readily apparent that considerable time and effort had gone into the
development of software to "crunch the numbers” and generate the CLP
Pesticide/PCB forms. However, a review of the data also revels that the
software is still in a development stage. While the GC/MS data readily
lends itself to computerization, the day-to-day GC data evaluation is based
more on operator experience and day-to-day interpretation of chromatographic
patterns. Decisions must be made daily, often hourly on various operating
conditions that may influence the results (background, samplie matrix, and
late eluting peaks that interfere with the next run for exampie).
Programming these decisions into computer software is complex at best and
1ab personnel should be commended for progress to data. However, in regard

date.



to the Pantex data a number of concerns must be expressed. The most
pressing concern is that "electronic data" (i.e. raw, unevaluated data) has
been accepted by SAIC prior to laboratory evaluation. .In addition, the bulk
of the documentation appears to report analysis results based soley on
electronic processing rather than operator evaluation.

More difficulty was experienced in determining a sample "batch" for the
review. The chemist was uncertain if the samples had been analyzed in such
a manner as to relate a blank, Matrix spike (MS) and Matrix Spike Duplicate
(MSD) with a given set of samples. A review of the Analytical Services
Form, Sample Preparation Logsheet, and GC Instrument Operations Logsheet
reveled the following samples from Pantex Request # 91339 as a "batch”.

Laboratory Indent. _Description
870615-213 PX052017
870615-214 PX052028
870615-215 PX052039
870615-216 PX052040 *
870615-217 PX052051
870615-218 ) PX052062
870615-219 PX052073
870615-220 PX052084
870615-221 PX052095

. 870615-222 ‘ PX052108
870615-223 PX052119
870615-224 PX052120
870615-225 PX052131
PX91339s8 Blank

* Prepared as unspiked, matrix spike and matrix spike duplicate

The three forms were needed to relate this as a batch since;

Only Pantex sample identifications were used on the GC log
Only_Lab sample identifications were used on the Sample Prep Log
Only the Service request form relates both lab and Pantex
Identifications

The 6C log omits the first numerical digit of the Pantex sample
identification due to field size allowed by the computer program.

This set of samples were received on 6/15, extracted on 6/26 and analyzed
on 9/15 thru 9/17 ( 1 day beyond extraction holding time, and 52 days beyond
analytical holding time).

- Form II, Surrogate Recovery - Mirex was used as the surrogate rather than

Dibutylchlorendate (DBC). Assuming the QC advisory guidelines for DBC
can be extended to mirex, 9 of 16 surrogates are outside the advisory
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window. Since Mirex was used as the surrogate rather than DBC, the
number of non-compliances can not be evaluated.

- Form III, Matrix Spike (MS) and Matrix Spike Duplicate (MSD) - The form
reviewed had the proper header (Soil Pesticide Matrix Spike) but the QC
limits stated on the form were those for water. The comments on the form
state that the samples were prepared incorrectly with no further
explanation of what was done incorrectly. 12 of 12 MS recoveries were
outside QC Timit while the form data reports 1 of 6 % RPD out. In fact
5 of 6 RPD were out with only dieldrin reproducing with 0% recovery.

The chemist stated that the computer was not programmed (at the time of
the Pantex project) to report negative % RPD as out-of-control since
the CLP procedure did not specify negative values as out-of-control.
In fact the absolute value should be considered and it was implied that
the computer program had been so modified.

Sample PX052040 and been analyzed unspiked and as M3 and MSD. The matirx
spike compounds were gamma-BHC, heptachlor, aldrin, dieldrin, endrin, and
4,4’'-DDT. The analysis results of this sample (Form I data, unspiked),
matrix spike, and matrix spike duplicate are noted below. Also included
are the sample results as reported in AnaLIS.

Compound Packed Column Form I Form I
Reported FormI Analls ~ Ms uso
alpha-BHC 83.59 19.07
beta-BHC 8.07

Endosulfan [ 16.03 8.00 29.47 13.34
4,4’ -00T 16.00 ' 19.32
aldrin , 20.16

Besides the fact that poor recoveries were obtained on the spiked samples,
the presence or absence of other contaminates in the sample are
questionable based on the various results reported above.

- Form IV, Blank data. Samples associated with this set are noted. The
Form I report for the blank (PX91339SB) shows 16 ug/kg heptachlor. The
quant report for this blank (part of the raw data) reports 19.14 ug/Kg
beta-BHC and 30.00 ug/Kg Heptachlor. Data from other blanks (PX91306S8,
PX91306SB, PX91275WB) analyzed as part of the Pantex project were
reviewed. It was noted that aldrin, heptachlor epoxide, endosulfan II°
and hetpachlor were reported at levels of 12.44 to 53.67 ug/kg.
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- Form VIII, Evaluation Standards Summary. The percent relative
standard deviation (%RSD) of calibration factors for aldrin, endrin,
DBC, and DOT is not to exceed 10% on the quantiation (packed) column.

The procedure makes an exception to this rule for DDT. This linearity
check for each 72 hour run sequence for the Pantex project was reviewed
and is summarized below.

Date of Number compounds Smallest % RSD

analyses exceeding 10% RSD Reported for outliers
7/30 - 8/2 3 of § 18
8/6 - 8/12 30f4 15
9/10 - 9/13 3 of 4 13
9/14 - 9/15 2 of 4 10
9/28 - 10/1 4 of 4 15
10/1 - 10/2 4 of 4 38
10/14 - 10/21 4 of 4 38
10/15 - 10/17 4 of 4 30

Based on EPA data evaluation criteria, all quantitative results would
questioned.

r v ‘ -

SAIC has worked with lab personnel to develop software to generate the CLP
documentation for the Semivolatiles as they did for the Volatiles. Although
considerable work has been completed, data processing for the semivolatiles
has not been completed to the extent of the Volatiles. It was explained
that as semivolatiles are analyzed by GC/MS, data files containing peak
number for identification purposes, retention time, quantitation mass, and
peak area of the quantitative ion are uploaded to SAIC for processing. The
laboratory received back from SAIC not analyses batches but the entire set
of Pantex data. Corrections were made to the output from SAIC and returned.
The next submission contained data which had been corrected for dilution
f:ctgrs. Aithird submission was in the laboratory for evaluation at the time
(] e review.

While the SAIC work has been helpful to the laboratory, it has not provided
the timely processing of data needed by lab personnel to effectively
evaluate the data. The Semivolatile data for Pantex is at best

in the very early stage of evaluation by the laboratory.

A review of data to date included Pantex samples from requestion 91332.

The samples were extracted on 6/24/87 and analyzed on 11/2/87, beyond the.
analytical holding time. Data for a second set of samples, analyzed on 8/10
were also reviewed. The amount of data available at the time of the review
is insufficient to make an evaluation of its acceptability for the DOE
Survey Program. A few comments are noted on the available data below.
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The two instrument tunes for DFTPP reviewed met the tune criteria.

The instrument calibration of 11/1 had only the response factors for
the SPCC and CCC compounds calculated. This is the minimum
information needed to determine if samples can be run. The lab

is dependent on the SAIC software to calculate all response factors.

On the CCC run of 8/10 the percent difference in RF from the
calibration run for hexachliorobutadiene exceeded the 25%
requirement (31.39%). All other CCC and SPCC compounds (16 of
17) were within established QC window.

No blank, MS, or MSD data were located for the set analyzed on
11/2/87. .

Surrogate recoveries had not been determined for the majority of
analyses. An SAIC report of analysis results on sample 870615-

132 (PX015023) dated 2/23/88 was reviewed. The report included
results with and without correction for the dilution factor. The
dilution factor was recorded as 35. Assuming the surrogate spike
levels were as designated in the CLP, the recoveries were calculated
as shown below. g

Assumed % Recovery at % Recovery
syurroqate Compound at OF of 1

Nitrobenzene-d5 ' 50 ug/L 1 218

2-Fluorobiphenyl S0 15.2 272 v
p-terphenyl-dl4 50 17.6 311

Phenol-dé 100 16.7 589

2-fluorophenol 100 11.6 408 -
2,4,6-TBP 100 33.6 1180

Phenol-d6 and 2,4,6-TBP are within the QC window assuming the v
dilution factor was 1 and not 35. However, an assessment of :
surrogate recoveries would premature at this stage since the

laboratory is still processing the data. -
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Draft - Do Not Cite
BNL Data Document
Issue Date: July 1989
Revision: 00

PERFORMANCE EVALUATION SCORES FOR ORNL

Date Received Code Score
07/19/88 QB4FY88 Inorganic 89.5 (CAR)
04/20/88 QB3FY88 Inorganic 96.3
01/22/88 QB2FY88 Inorganic 94.1
08/17/87 WP-019 Nontarget inorganic Acceptable
02/24/88 WP-020 Nontarget inorganic Acceptable
08/31/88 WP-021 Nontarget inorganic Acceptable

CAR = Corrective Action Required
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m UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

«\ OFFICE OF RESEARCH AND DEVELOPMENT
" mot® ENVIRONMENTAL MONITORING SYSTEMS LABORATORY-LAS VEGAS
P.O. BOX 93478
LAS VEGAS. NEVADA 89193-3478
(702/798-2100- FT8 83485-2100)

0CT 24 1088

Mr. William R. Laing

Oak Ridge National Laboratory
P. O. Box 2008, 45005 MS-127
Oak Ridge, TN 37831

Dear Mr. lLaing:

The results of the participation of your laboratory in the
EMSL-LV fourth quarter inorganic performance evaluation study
(QB4, FY88, INORGANIC) are enclosed. This includes copies of the
analysis reports for inorganics in soil and water samples. The
reports also present statistical information on the numbers of
laboratories that had difficulties with specific analytes.

The score for your laboratory was 89.5. The DOE ,
environmental survey requires a formal response from each
laboratory, describing any changes or actions taken to identify
and correct any deficiencies and to improve laboratory
performance. That response will become part of the quality
assurance record for analytical work done by your laboratory for -
sites in the DOE environmental survey. In order to meet schedule
times for data document publication, corrective action responses
should be sent within 15 days of receipt of this letter.

This office will be glad to turnish any counsel and further

information regarding this work.
. W

rold A. Vincont
Chemist, Quality Assurance Research Branch
Quality Assurance and Methods Development Division

-Enclosures

cec:
Vincent Fayne, DOE HQ
Alan Crockett, INEL
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TDORGANIC PERFORNANCE EZVALUATION SAMPLE
IRDIVIOUAL LABORATORY SUMMARY REPOR?
madsns

LABORATORY RANE: Oak Ridge Hatiossl (TN) (K21
PERFORNANCT LEVEL: ACCIPTABLE - Corrective Actions Necessary

$ Score: 89.5

REPORT DATE: 9/26/19688

LADORATORY RABK: Above = 20 Sase* 0 Delows 17 NATRIX: SOIL
LAS RESULYS PROGRAN DATA
ELINERY BAE 8sicl REPORTED  QUALIFIER s s 1LANS 1LABS 1LABS
we TALTS coos MT-ID  NIG-QUANT FALSE POS  MSPK OUT  DUP OUT
ALTHINON W 178 12000 0 1 0 0 1
-ANTINONY 1.0 50 a 3 3 ¢ <4 L
ARsEBIC u n e L X 6 L e e
RIN “ 14 19 ' 3 ¢ 3 e
BERTLLINN 44 154 7.1 g | e 0 2 0
CADNIMN 13 - - 18 3 ¢ 4 ¢ 2 o
CALCION 1900 (L0 56000 ¢ 4 0 ‘ .
¢ Roul @2 . a “ | g 0 2 0 -1 L
CosAL? 3 5 @ . ¢ 4 0 1 0
com ne ae 1000 ¢ 4 . ] '
IR0 13500 26000 250 0 4. L . 0
LEAD .3 412 3% 0 S 2 2 1
MAGRRSTON T 2990 - I 810 ’ 3 ] O 0
MABGARESE = @2 410 . N0 v 0 4 0 1 0
HERCURY : 1.9 4.4 3.9 0 2 ¢ 0 1
R ] ] % 0 2 ’ 1. 0
PoTASITR 1000.0 e 1026 L H L 0 ¢
STLEnIw 4.8 % 1.5 1 3 ¢ 4 2
sum Y 10 6.2 0 4 ¢ .8 2
S00T , ¢ L] s 4 S 0 0 1 o .
TEALLIMN 6.5 " 10 1 3 0 (] L
TAMDIM - U L] L)) 4 ¢ e . ] o
AR - EL t ¢ 3 ' 5 .
¢ OF RLENENTS BOT-IDENTIFIED: 0
§ OF TLINERTS BIS-COANTIFIED: ¢
§ OF TALSE NOSITIVES: ¢

o OF NATRIX SPIEES OWT:1 2
NIL 1B M

§ OF DUPLICATES ONY: ¢
80IL
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NAK RIDGE NATIONAL LABORATORY e eneaate 37831
JRATED BY MARTIN MARIETTA ENERGY SYSTEMS, INC.

November 2, 1988

Vincent Fayne

USDOE

Forrestal Bldg, EH-24
Independence Ave., SW.
Washington, DC 20585

Harold Vincent

EMSL-LV

P. 0. Box 93478

Las Vegas, NV 89193-3478

Gentlemen:

Oak Ridge National Laboratory participated in the EMSL-LV fourth quarter
inorganic performance evaluation study (QB4, FY88, INORGANIC) receiving a
score of 89.5. It is assumed, no detailed score sheet was received, that
points were deducted for mis-quantification of lead (GFAAS), vanadium
(ICP),. and zinc (ICP) in the WATER sample. Additional points were
~deducted for matrix spike noncompliance results for antimony (ICP) and
silver (ICP) in the SOIL sample.

Poor spike recovery for antimony in soil digestions continues to be a
problem. As mentioned in previous response letters, the digestion
technique is being evaluated. No progress has been made in correcting
the problem as of this date. Recoveries for silver in soil digestions
have never been a problem in the past, and no clear reason for the QB4
noncompliance has been found. Silver analyses will be monitored
carefully during future DOE Site Survey work.

Vanadium on the JY48 suffers from adjacent channel interference from the
strong emitter magnesium which cannot be accommodated using software

driven interelement correction. Manual correction 1is required. A
service call is expected shortly and this situation will be evaluated
again.

It 1is believed that the poor zinc performance is a result of
contamination during digestion, as the calibration verification and
2XCRDL standard results were in compliance. Greater effort will be made °
to ensure that digestion vessels and glass pipets are contamination free

before use and that handling during digestion does not result in
contamination.
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All quality control parameters for lead analysis in the WATER sample were
in compliance throughout the run. The sample was diluted to bring the
observed result within the calibration range of the instrument and it is
felt that the error stems from improper pipeting. Greater care will be

taken in the future to ensure that pipets are calibrated and functioning
properly.

Please call if you have any questioms.

Sincerely,

Ii The-
erine Whaley

ICP Spectroscopist

UMy

William Laing
Program Manager

ce: R. B, Ficts

Beae: U~Ll‘°~é—‘-/
Q LA Lo 0r 2
I\"Q—Q.ﬂ(t (‘ff-" 0-7
N-a-t. e QL

— ) .
o s k
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W€l 5'06,

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

4 OFFICE OF RESEARCH ANO DEVELOPMENT
“ paoVe” ENVIRONMENTAL MONITORING SYSTEMS LABORATORY-LAS VEGAS
P.O.BOX 93478
LAS VEGAS. NEVADA 89193-3478
(702/798-2100 - FTS 545-2100)

ANOBY
@ o
"q‘, 8

AGENC

JUL 15 19gg

Mr. William R. Laing

Oak Ridge National Laboratory
P. O. Box 2008, 45005 MS-127
Oak Ridge, TN 37831

Dear Mr. Laing:

The results of the participation of your laboratory in the
EMSL-LV third quarter inorganic performance evaluation study
(QB3, FY88, Case Number 9302) are enclosed. This includes copies
of the analysis reports for inorganics in soil and water samples.
the reports also present statistical information on the numbers
of laboratories having difficulties with specific analytes.

The score for your laboratory is higher than 90 so that no
formal response is required describing any changes or corrective
actions taken to improve the performance evaluation score.
However, it is still prudent for your laboratory to examine all
factors affecting the scoring and take any actions which would
improve those scores.

This office will be glad to furnish any council and further
information regarding this work.

Yy

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

cc: (w/enclosure)
D. K. Knight, DOE HQ
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INORGANIC PERFORMANCE EVALUATION SAMPLE
INDIVIDUAL LABORATORY SUMMARY REPORT

FOR QB 3 FY 88
LABORATORY NAME: Oak Ridge National (TN) (C3]
. PERFORMANCE LEVEL: ACCEPTABLE .
LABORATORY RANK: Above = 6 Same = 1 Below = 30
. LAB RESULTS
ELEMENT NAME 95 3 CI REPORTED QUALIFIER $LABS
von LOVER UPPER VALUE CODE NOT-1D
s ALUMINUN 1790 21998 1960 8
ANTINONY 86 156 115 2
~~ARSENIC 40 S8 48.6 0
« BARTUN 265 Kk} . k)] 8
BERYLLIUN 5.0 6.7 5.9 2
~-~CADMIUM 65 82 79 ]
CALCIUN 8970 11969 1400 ]
“*CHROMIUN 9 117 : 11 8
_ cosaLY 61 87 78 ()
~ R ' 126 170 154 ]
T 492 621 568 9
LEAD 5.0 7.5 5.2 3
~HAGNESIUN 5740 6770 6940 X ]
‘ ;ANGAIESE . 35 50 46 ]
MERCURY 2.8 - 5.2 4.3 ()
JICKEL 48 85 79 ]
POTASSIUN 6700 8228 7809 0
««SELENIUN 39 62 54.6 8
SILVER 10.98 15 i1 13
~S0DIUM 8970 10900 10700 9
w“!‘!ill.l.llll 17 k) 21.4 1
VARADIUN 64 93 87 ]
178 166 ]

2INC 124

t OF ELEMENTS NOT-IDENTIFIED: @
" OF ELEMENTS NIS-QUANTIFIED: 1
i OF FALSE POSITIVES: @

= OF NATRIX SPIKES OUT: 0
!ATER :

t  OUPLICATES OUT: @

"n;u‘ H
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ALABS
NIS-QUANT  FALSE POS

N+ B B el ® MR LN WN W~ WwW

1 Score:
REPORT DATE:
MATRIX:

PROGRAN DATA

1LABS

tLABS
NSEK OUT

DD ® D DD DD D~ DOD®—~® NP

DD DL DD~ DN~ O D DDOD®D DD

96.3
6/15/1988
VATER

$LABS
DUP OUT

TOTAL

$LABS

38
38
38
38
38
38
38
38
38
38
38
38
38
38
38
38
38
38
38
38
38
38
38



INORGANIC PERFORMANCE EVALUATION SAMPLE
INDIVIDUAL LABORATORY SUMMARY REPORT
FOR QB 3 FY 88

LABORATORY NAME: Oak Ridge National (TN) (C3) .
PERFORMANCE LEVEL: ACCEPTABLE
LABORATORY RANK: Above = 6 Sase = | Below = 39

LAB RESULTS
ELENENT NANE 95 % CI REPORTED QUALIFIER $LABS $LABS
LOVER UPPER VALUE CODE NOT-ID HIS-QUANT  FALSE POS

ALUBINUN 8316 16200 13009 8 3 9
ANTINONY c c 19 U 8 8 9
ARSENIC 2.8 2.3 1.4 B 7 7 9
BARIUM 0.8 LY 50 ) 8 9
BERYLLIUN c c 9.48 B 9 0 1
CADNIUM ¢ c .98 0 8 1
CALCIUN 1060.0 4150 2578, 9 0 e
CHROMIUN . 13 34 23 8 1 8
COBALT d d 6.4 8 8 9
COPPER 8.9 2 15 0 1 9
IRON 8720 19969 14308 ) 1 )
LEAD 3.2 7.1 4.8 1 3 9
MAGNESIUM 3340 §550 4520 ] 3 e
MANGANESE 71 282 237 8 3 ()
MERCURY ‘ c ¢ 9.04 B 0 9 2
NICKEL b1} 45 35 0 2 0
POTASSIUM d - d 355 B 0 8 1
SELENIUN c ¢ 0.25 U ] 8 )
SILVER c c 1 [ 0 8 1
son1uUN d d 163 B 8 9 9
THALLIUN ¢ c 8.14 U ] 0 1
VANADIUN 17 - 53 38 3 ) 3 0
21K i 59 49 (] 9 0

¢ OF ELEMENTS NOT-IDENTIFIED: @
§ OF ELEMENTS MIS-QUANTIFIED: @
¢ OF FALSE POSITIVES: o

¢ OF MATRIX SPIKES OUT: 1
SOIL : Sb

¢ OF DUPLICATES OUT: @
SOIL
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1LABS

% Score: 96.3

REPOKT DATE: 6/15/1968 ..

PROGRAM DATA
1LABS
MSPK OUT

—® LD ® O D - N W®DOD - ® NN OD - e I

MATRIX: SOIL

1LABS
DuUp out

WD ® " ®r- DO OUVNMNDODODDEO D~ DON —D

TOTA
LAB.

38
38
K
3
w3
38
-
)
38
gl
]
Vd

38



AK RIDGE NATIONAL LABORATORY - POST OFFICE BOX 2008
‘ OAK RIDGE. TENNESSEE 37831
OPERATED BY MARTIN MARIETTA ENERGY SYSTEMS. INC.

September 21, 1988

Randal Scott
Sampling & Analysis Program Manager
Office of Environmental Audit and Compliance
US Dept. of Energy
Forrestal Bldg.
: 1000 Independence Ave.
Washington, DC 20585

Dear Randal:

The score received by Oak Ridge National Laboratory, X-10, for the QB3-:
FY88 inorganic performance evaluation study was 96.3 percent. Points
were deducted for mis-quantification of magnesium in the water sample and
for nonconformance antimony spike results in the soil sample.

Associated calibration verification data for both elements were in
control throughout analysis. Analysis results for re-digested QB2-FY88
water sample were within the control limits for magnesium. Assuming no
instrument glitch at time of analysis, the problem would seem to be
contamination at either/or both the preparation and/or analysis stages.
We will more carefully clean our glassware and work spaces in the future.

In the case of antimony, the spike recovery for the water sample was in
control. Historically we have had problems with loss of antimony during
soil digestions involving the CLP procedure. Efforts are ongoing to
ascertain at what point in the digestion the loss occurs.

Sincerely,

Kotlarina Wl
Katherine Whaley
ICP Spectroscopist

W. R. Laing j ,
DOE Site Survey Program Manager
Analytical Chemistry Division

KSW:WRL:lp

cc: Harold Vincent

C-109 ,



(blank page)

C-110



N
z . i
M‘ ¢ UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
i

OFFICE OF RESEARCH AND DEVELOPMENT
R ENVIRONMENTAL MONITORING SYSTEMS LABORATORY-LAS VEGAS
P.O. BOX 93478
LAS VEGAS. NEVADA 89193.3478
(702/798-2100- FTS 545-2100)

APR 12 1888

Mr. W. R. Laing )
Oak Ridge National Laboratory

Building 4500 S. MS-131

Oak Ridge, TN 37831-6107

Dear Mr. Laing: I

The resul of the participation of your laboratory in the
EMSL-LV -£4 guarter inorganic performance evaluation study
(QB2, FY88, Case Number 8782) are enclosed. This includes copies
of the analysis reports for inorganics in soil and water samples
and a comparison table showing the distribution of scores of all

laboratories participating. The number of misses for each element
is also listed.

This office will be glad to furnish any council and further
information regarding this work.

Sincerely,

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

APR 20 1388

Enclosures

ccC:? ﬁr? [ 2%
Pamela Howell Bebvows ke
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Fovmso— ?&TU"'\ M. PE ¥ =

U ermdon
mos rele how QB3 whael @ w

Shells Jusd besn yeeeswd. er“'

L il e #ble o Comvie l
V&SVH‘S W.“u‘ ‘)—Q‘*‘ £
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" LABORATORY NAME:  ORNL

-« PERFORMANCE LEVEL: ACCEPTABLE
LABORATORY RANK: Above = 11

ELENENT RANE
-

™ ALUMINUM
o ARTINONY
ARSERIC
o~ BARIUM
. BERYLLIM
-CADNIUN
_CALcIuN
* CHROMIUM
«COBALT
COPPER
Ll

" MAGNESIUN
JANGARESE
{ERCURY

-AICKEL
POTASSIUN
“ELENIUN
JILVER
S0D1UN
HALLIUN
ANADIUN
“ZINC

Sase =

95 g C1
LOVER  UPPER
2540 3300
(] 11
68 106
ky ) 458
38 51
19 32
12300 15580
1 40
66 113
180 244
3ss 42
12 25
7838 9600
62 81
19 20
86 126
8810 12460
18 28
[+ [
6100 8320
51 88
118 154
47 66

. OF ELEMENTS ROT IDENTIFIED: @
§ OF ELEMENTS MISQUANTIFIED: 1
% OF FALSE POSITIVES: o

" OF DUPLICATES OUT: 2

«TER ¢ Sb, Ba

SOIL :

3 0" WATRIX SPIKES OUT: 1

Vi H
IL : Sb

1

INORGANIC PERFORMANCE EVALUATION SAMPLE
INDIVIDUAL LABORATORY SUMMARY REPORT
FOR 0B 2 FY 88

Below = 18

LAB RESULTS

REPORTED QUALIFIER

VALUE

2996
82.9
89.6
691
4.7
27.4
14600
3
9.7
213
430
17.7
8978
n.1
15.6
107
10600
26
9.5

750

58.8
148
57

CODE

$LABS
¥1S ID

- D ® O DO O DO DO DD PODO OGO O® DO W

C-113

hee, 2o~ 59 7
Lo,
\/"{S ’ ;"q_\
o3
sert
&4
§ Score: 94.1
REPORT DATE: 3/23/1988
HATRIX: WATER
PROGRAN DATA
$LABS $LABS $LABS $LABS
NIS-QUANT  FALSE POS  MSPK OUT DUP OVT

UV et Bt UV D RO RN PO NDD BN DN D b B e

e I ® W @B D BDLD D DOO®DODODD D

OO O® D DO DD O DO WD

TOTAL

4LABS

K}
K}
k)
k)
31
31
a
k)
3
i
)|
k)
a1
3
k)|
k)|
k)
3
k)
a1
3
ki
31



LABORATORY NAME:  ORNL
PERFORMANCE LEVEL: ACCEPTABLE

LABORATORY RANK: Above = 11 Sase = 1
ELENENT RANE 95 3 CI
LOVER UPPER
ALUNINUN 4798 11900
ARTINORY 8 53
ARSENIC 17 28
BARIUM 156 189
BERYLLIUN 16 2l
CADNIUM 9.7 17
CALCIUN 75381  i04eel
CHROMIUW 16 51
COBALT n 92
COPPER 88 12
IRON 12609 17400
LEAD 164 226
MAGNESTUM 40801 s
MANGARESE 2819 3530
MERCURY 12 2
RiCKEL 26 54
POTASSIUM ] 1970
SELERIUM 6.5 28
- SILVER 3 52
SODIUN d d
THALLIUN 19 4
VARADIUN 41 7
21K 162 209

$ OF ELENENTS NOT IDENTIFIED: 6
¢ OF ELENENTS MISQUANTIFIED: @
¢ OF FALSE POSITIVES: ¢

$ OF DUPLICATES OUT: 2
YATER : Sb, Bs
SoIL

4 OF MATRIX SPIKES OUT: 1
VATER :
SOIL : Sb

INORGANIC PEKFORMAKCE EVALUATION SAMPLE

{NDIVIDUAL LABORATORY SUMMARY REPORT lev S o
FOR QB 2 FY 88 1
"
$ Sccre: 94.1
REPORT DATE: 3/23/1988
Below = 18 BATRIX: SOIL
LAB RESULYS PROGRAM DATA
REPORTED QUALIFIER $LABS $LABS SLABS $LABS $LABS TezAL
VALUE CODE KIS 1D ¥IS-QUART FALSE POS  MSPK OUT DUP OU? $LABS
969¢ (B 2 9 8 ] L
3 3 3 ] 20 ] k)
1.8 9 4 ) ? 1 o1
169 [ 3 [’ 1 9 |
18 ) ) ] 1 ) 3
13.1 ] ) 9 1 ] 31
99700 ) 2 ) 9 8
30.8 8 2 ] 8 8 .
753 ° E L] 1 ] () ) k)
9.5 8 3 8 1 ) o
15308 E e 3 ) (] ]
188 ] 4 8 2 ] 3
48400 (] 2 ] () ] #
3220 E () 7 ® 1 ]
17.6 ] 3 () 2 1 '
37.9 ¢ 2 ] 3 8 k)
169¢ e 4 ) () ) »
16 [ 3 0 4 4 |
45.6 8 3 ] S 1 i
361 B ] ] () ] 8 3
29.8 ) ] ] 6 2 K
58.3 £ ? 1 é 8 ] &
189 ¢ 2 ) 2 0 k)
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0B 2 FY 88
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A POST OFFICE 8OX X
AK RIDGE NATIONAL LABORATORY I~ ol e
OPERATED 8Y MAATIN MARIETTA ENERQGY SYSTEMS. INC.

April 29, 1988

Harold Vincent
US EPA, EMSL-LV, QAD
P. 0. Box 15027 .

N Las Vegas, NV 89114

Dear Mr. Vincent:

According to instructions received with the QB-2-88 performance
evaluation score sheet package, any quantified value falling outside the
acceptance window should be explained in writing. Our score for this set
was 94.1. The result for Ba on the water sample fell outside the upper
range unit. The high value is believed to be caused by contamination
during preparation as the duplicate result was also out for Ba. The soil
‘sample, prepared in Erlenmeyer flasks, was not contaminated. The beakers

used in the preparation of water samples will be cleaned more carefully
in the future.

.

If a letter is not required for scores greater than 90, please let me
know. :

Sincerely,

Ka Wonine W

Katherine Whaley
ICP Spectroscopist

‘W. R. Laing .
DOE Site Survey Program Manager

ce: Karen Knight
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OFFICE OF RESEARCH AND DEVELOPMENT
ENVIRONMENTAL MONITORING SYSTEMS LABORATORY-LAS VEGAS
P.O. BOX 93478
LAS VEGAS. NEVADA 89193-3478
(702/798-2100- FTS 545-2100)

vl Srq

0N

7
M; UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
4 ot~

DEC 16 1987

Mr. William R. Laing

Oak Ridge National Laboratory
Building 4500 s. MsS-131

Oak Ridge, TN 37831-6107

Dear Bill:

The results of the analyses for the water pollution sample,
WP-019, are complete. Comparison sheets are enclosed showing the
true values, acceptance limit ranges, warning limit ranaes, and
the values your laboratory obtained. Values for analytes present
in the samples in determined quantities, but not generally
determined in this DOE exercise, are also included. These latter
values may be ignored or used for whatever purpose your
laboratory can find.

Most of the analytical determinations done by the
participating DOE laboratories were good. Your laboratory did
extremely well and completed- determinations for many of the
optional analytes. Not all were perfect, and we can still learn:
from this performance evaluation exercise. Determinations by the
ORNL laboratory of the metals on sample vials 1 & 2 were very
good. Values your laboratory measured for metals on vials 3 & 4
were off from the true values by a factor of 2 in each case.
Values for total dissolved solids were high in each case and
should be investigated. Values for non-filterable residue were
slightly high, but do not seem to pose a serious problem.

I congratulate you and your laboratory on doing a fine job
in this exercise and hope we can continue to rely on your
laboratory furnishing the DOE environmental survey with high-
quality analytical information.

Singergly," i 7. Lj;\\“
/
Harold A. Vincent
Chemist, Quality Assurance Research Branch
Quality Assurance and Methods Development Division

Enclosure

cc:(w/0 enclosure)
D. Karen Knight, DOE HQ
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LABORATORY : ORNL
SUMMARY OF DOE SURVEY - LABORATORY SUPPORT (WPOL19)

P T T T T L T D R T T T D P G —
2+ 2 2 2 22 i i - - - - -t Pt P - - - P - T - E E - E - )

Sample True Reported Acceptance Warning
Parameter Number Value Value Limits Limits
pH Units 3 4.00 3.97 3.93 - 4.09 3.95 - 4.07
4 9.19 9.18 8.86 - 9.40 8.93 - 9.33
Spec. Cond. 1 659 675 592. - 732. 610. - 714.
2 272 279 245. - 302. 252. - 295.
Total Diss. Sol. 1 399 489** 325. - 482. 344. - 462.
2 158 286** 95.9 - 217. 111. - 202.
Total Hardness 1 - 159.5 163 151, ~ 174. 154, - 172.
2 73.5 74.6 65.1 - 82.9 67.3 - 80.7
Total Alkalinity 1 55.0 56.0 49.0 - 60.4 50.4 - 59.0
2 7.49 6.50 4,71 - 11.6 5.57 - 10.8
Chloride 1 113 117 106. - 128. 108. - 125.
2 52.1 52.8 47.1 - 57.1 48.3 - 55.9
Flouride 1 2.01 1.97 1.74 - 2.23 1.80 - 2.17
2 0.247 0.285 .155 - .337 .178 - .314
Sulfate 1 74.0 73.3 "60.7 - 85.5 63.8 - 82.4
2 33.0 31.6 24.5 - 39.4 26.3 - 37.5
Ammonia N 1 0.800 0.823 .538 - 1.09 .605 - 1.03
2 3.00 3.19 2.33 - 3.58 2.48 - 3.43
Nitrate ~N 1 0.500 0.496 .383 - .614 411 - .586
2 2.00 2.15 1.59 - 2.38 1.68 - 2.28
Ortho ~P 1 0.080 0.081 .0454- .108 .0529- .100
2 0.800 0.816 .682 - .904 .708 - .877
T0C 1 59.2 58.0 46.8 - 74.3 50.4 - 70.7
2 109 107 86.8 - 128. 92.2 - 122.
Total CN 1 0.124 0.130 .0687~- .161 .0805 - .149
2 0.300 0.307 .174 - .388 201 - .361
Non-Filt. Res. 1 69.4 73.0* 61.1 - 73.6 62.6 - 72.0
2 24.7 27 .3** 20.5 - 27.2 21.3 - 26.4
0il and Grease 1 35.3 35.8 20.9 - 43.0 23.7 - 40.3
2 12.8 12.8 3.99 - 18.1 5.74 - 16.3

NR - Not reported.
*Qutside warning limits.
**Qutside acceptance limits.
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PERFORMANCE EVALUATION REPORT DATE: 11/16/87
WATER POLLUTION STUDY NUMBER WPO19

LABORATORY: ORNL

e i T o 0 T e P e P S Y P P P = S T T S D S P A T S D S S S S S > P e P = T S e AP e TP > = e S e T e S T R N WS e EP e e =P Sw ww e e
ittt -ttt -ttt i1 1ttt -ttt -ttt t t E - P+ -t - - -t E -t E - - P+ F 1

SAMPLE REPORT  TRUE ACCEPTANCE WARNING PERFORMANCE
ANALYTES NUMBER VALUE  VALUE* LIMITS LIMITS EVALUATION

TRACE METALS IN MICROGRAMS PER LITER: |
87.2  78.0  49.5 - 148. 62.0 - 136.

ALUMINUM 1
2 828 858 658. - 1050. 707.- 997.
ARSENIC 1 24,8 26.0 17.3 - 34,1 19.4 - 32.0
2 123 130 95.3 - 161, 104. - 153.
BERYLLIUM 1 94.0 89.9 75.7 - 103. 79.2 - 99.6
2 288 270 231, - 306. 241. - 296.
CADMIUM 1 10.1 10.0 7.22 - 12.8 7.92 - 12.1
2 154 150 128. - 170.  133. - 165.
COBALT 1 47.5 47.5 37.0 - 57.4 39.6 - 54.8
2 609 594 506. - 694. 530. - 670.
CHROMIUM 1 15.4 15.0 8.74 - 20.2 10.2 - 18.8
2 245 240 181, - 287. 194. - 274,
COPPER 1 39.9 40.0 31.6 - 47:6 33.6 - 45.6
2 177 176 152. - 195. 157. - 190.
IRON 1 49.8 50.4 30.4 - 70.0 35.3 - 65.1
2 413 420 357. - 471. 371. - 457.
MERCURY 1 2.24 2.40 1.52 - 3.21 1.73 - 3.00
2 15.0 15.6 11.6 - 20.1 12.7 - 19.0
MANGANESE 1 38.1 37.8 27.8 - 46,1 30.1 - 43.8
2 150 147 127. - 164. 132, - 159.
NICKEL 1 62.6 63.0 46.9 - 78.8 50.9 - 74.8
2 282 280 237. - 322. 248. - 311.
LEAD 1 49.6 50.4 37.2 - 64.4 40.6 - 61.0
2 164 168 140, - 197. 147. - 190.

*BASED UPON THEORETICAL CALCULATIONS, OR A REFERENCE VALUE WHEN NECESSARY.
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PERFORMANCE EVALUATION REPORT DATE: 11/16/87
WATER POLLUTION STUDY NUMBER WPO19

LABORATORY:

- . S S N D N D P ST D P e S S P e AR S P P S S A = WP A A S P S SR P D T P P P S P Sr D W R P S s M D TR M W T WS S S P S m m m e A e em
2ttt 22t 2 2t 2t 2 1 1 1 P T - A - - P 2 T

SAMPLE REPORT  TRUE ACCEPTANCE WARNING PERFORMANCE
ANALYTES NUMBER VALUE  VALUE* - LIMITS LIMITS EVALUATION

- ™3 - - - —— — > S T D M AP WE WP =P =P P S NP T MR b WS G =
I S s S S S S S S S S S R S S S S e S S S S S S S S S S S S I S S T S S S S S SRR E SRS RIS sEsEEE

TRACE METALS IN MICROGRAMS PER LITER:
©23.7  20.0 12.4 - 25.8  14.0 - 24.1

SELENIUM 1
2 138 120 84,2 - 150. 92.4 - 141.
VANADTUM 1 - 62.7 62.0 46.1 - 78.4 50.5 - 74.0
2 637 620 520. - 720. 547. - 693.
ZINC 1 31.3 30.4 22.7- 38.8 24.7 - 36.8
2 117 114 90.7 - 134. 96.1 - 129.
ANT IMONY 3 26.3 13.8 6.04 - 22.6 8.22 - 20.4
4 75.1 37.3 21.6 - 54.7 25.9 - 50.4
SILVER 3 35.2  17.5 13.4 - 21.5 14.4 - 20.4
7 4 6.9 13.43 .2.13 -4.95 2.49 - 4.60
THALLIUM 3 2.87 3.20 1.58 - 4,82 2.01 - 4.39
4 28.6 32.0 21.1 - 43.2 24,1 - 40.2
MOLYBDENUM 3 8.79 4.40 '.352 - 8.85. 1.52 - 7.68
4 74.7 37.0 19.3 - 49.3 23.2 - 45.4
STRONTIUM 3 179 91.5 73.7 - 107. 78.3 - 102.
4 36.4 18.3 14.3 - 22.2 15,4 - 21.1
TITANIUM 3 70.6 37.1 19.0 - 52.2 23.6 - 47.6
4 303 156 113. - 205. 125. - 192.

R bt R P i i it ittt it it Pt st E t it 2 P P A P PP P P E P E Lt E E R R E R S E R L E 2 ¢ 1 £

*BASED UPON THEORETICAL CALCULATIONS, OR A REFERENCE VALUE WHEN NECESSARY.
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SUMMARY OF DOE SURVEY - LABORATORY SUPPORT (WP019)

o e e e S T T T T I T N M M S o S e T T NS ST S S e mm S S Tt S e e e S S S S TP T S m S S S S e S S S S e S S e e S v T s T S S e a Em A S e ST I S m S e e D S e =
A 3 2 F A i i3 A I St b a2 2 2 2 2 i Pt Pt P P P R R 2 2 T 2 2 R P 2

ORNL ORGDP ANL BCD INEL
Sample Sample |Sample Sample |Sample Sample |Sample Sample |Sample Sample
Parameter 1 2 1 2 1 2 1 2 1 2
Al 87.2 828 - - - - - - - -
As 24.8 123 - - - - - - - -
Be 94.0 288 - - - - - - - -
Cd 10.1 154 - - - - - - - -
Co 47.5 609 - = - - - - - -
Cr 15.4 245 - - - - - - - -
Cu 39.9 177 - - - - - - - -
Fe 49.8 413 - - - - - - - -
Hg 2.24 15.0 - - - - - - -
Mn 38.1 150 - - - - - - - -
Ni 62.6 282 - - - - - - - -
Pb 49.6 164 - - - - = - - -
Se 23.7 138 - - - - - N = -
v 62.7 637 - - - - - - -
Zn 31.3 117 - - - - - - -
Sb 26.3 75.1 - - - - - - - -
Ag 35.2 6.91 - - = - - - - -
T 2.87 28.6 - - - - - - - -
Mo 8.79 74.7 - - - - - - - -
Sr 179 36.4 - - - - - - - -
Ti 70.6 303 - - - - - - - -

T D VA T —
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SUMMARY OF DOE SURVEY - LABORATORY SUPPORT (WP0O19)

ORNL ORGDP ANL BCD INEL
Sample Sample|Sample Sample |Sample Sample |Sample Sample |Sample Sample

Parameter 1 2 1 2 1 2 1 2 1 2
pH Units 3.97 9.18 4.01 9.20 - - = - 3.90 7.80
Spec. Cond. 675 279 611 . 254 - - - - 642 298
Total Diss. Sol. 489 286 433 177 384 411 - 359 147
Total Hardness 163 74.6 |165 76 - - - - -
Total Alkalinity 56.0 6.50 | 58 9 - - - - - -
Chloride 117 52.8 |118 51.7 |115 74.1 120 48.6 (120 51.7
Fluoride 1.97 0.285] 1.7 0.2 1.83 0.246| 2.12 0.32 2.01 0.305
Sulfate 73.3 31.6 71.1 31.2 67.8 29.7 75.1 34.9 74.4 32.2
Ammonia ~N 0.823 3.19 0.83 3.47 - - - - - -
Nitrate °N 0.496 2.15 0.51 1.95 0.45 1.87 - - .492 2.062
Ortho ~P 0.081 0.816] 0.08 0.77 0.0743 0.78 - - .0729 .765
T0C 58.0 107 - - - - - - 57.2 110
Total CN 0.130 0.307{ 0.13 0.35 0.095 0.283] 0.096 0.046 .0933 0.287
Non-Filt. Res. 73.0 - 27.3 79 25 66.2 23.8 50.6 21.4 65.8 24.1
0il and Grease 35.8 12.8 31 11 30.8 11.1 16.9 5.4 28.2 -

e e o o am > > - o e = o A > T = e wm T = T = e meE TP T TS e T mm o s = o= T e b A e AP m S T s T Em e N s IR R e e h e . M S R M N e = E E e Em e E S AR E R Em e s et T LT e e TS S
- S+ F 3 -t - - -t A P T P E P P A R E R P R T R R P R A R P P b b R b R b R R



cZL-D

SUMMARY OF DOE SURVEY - LABORATORY SUPPORT (WPU19)

e e e e Tt e M o T i i A m S SR S T e e i b S P i e T M TN A M NS T T T A SR R e S S NP S S S e e T SR I e e e um am P T T T T T I ™" I I I T e
S F E Pt 1 Tttt it ittt ittt ittt ittt 1ttt t ittt ittt ittt it ittt i i ittt

ORNL ORGDP ANL BCD INEL
Sample SamplejSample Sample |Sample Sample |Sample Sample |Sample Sample
Parameter 1 2 1 2 1 2 1 2 1 2
pH Units 3.97 9.18 4.01. 9.20 - - - - 3.90 7.80
Spec. Cond. 675 279 611 254 - - - - 642 298
Total Diss. Sol. 489 286 433 177 384 411 - - 359 147
Total Hardness 163 74.6 |165 76 - - - - - -
Calcium 61.6 1.25 - - - - - - - -
Magnesium 0.553 18.0 - - - - - - - -
Sodium 59.9 18.1 - . - - - - - - -
Potassium 18.6 10.0 - - - - - - - -
Total Alkalinity 56.0 6.50 | 58 9 - - - - - -
Chloride 117 52.8 |118 51.7 |115 74.1 {120 48.6 |120 51.7
Fluoride 1.97 0.285} 1.7 0.2 - 1.83 0.246) 2.12 0.32 2.01 0.305
Sulfate 73.3 31.6 71.1 31.2 67.8 29.7 75.1 34.9 74.4 32.2
Ammonia ~N 0.823 3.19 0.83 3.47 - - - - - -
Nitrate N 0.496 2.15 0.51 1.95 0.45 1.87 - - .492 2.062
Ortho ~P 0.081 0.816] 0.08 0.77 0.0743 0.78 - - 0729 .765
Kjeld. N 0.527 4.36 - - - - - - - -
Total ~P 0.304 2.19 - - - - - - - -
- COD 166 323 - - - - - - - -
T0C 58.0 107 - - - - - - 57.2 110
5-day BOD 88.0 183 - - - - - - - -
Total CN 0.130 0.307} 0.13 0.35 0.095 0.283| 0.096 0.046 .0933 0.287
Non-Filt. Res. 73.0 27.3 70 25 66.2 23.8 50.6 21.4 65.8 24.7
0il and Grease 35.8 12.8 31 11 30.8 11.1 16.9 5.4 28.2 -
Total Phenolics 0.494 1.35 - - - - - - - -
Total Res. Chlorine 0.70 1.43 - - - - - - - -

@ e e o > o > o o b > =B o e > > S @Y WD ww s mm S e e T i R b ) o mm e i T M S e = M e S s A MR mE s mm S S e A At s b S D A A = m dm N S =R e D e T N S A S S e e S T D SR e = M S e e =S e ST S EE D G am me m mm e =T o =
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PERFORMANCE EVALUATION REPORT DATE: 11/16/87
WATER POLLUTION STUDY NUMBER WPQ19

LABORATORY:

SA!:ELE REPORT TRUE ACCEPTANCE WARNING PERFORMANCE
ANALYTES NUMBER = VALUE VALUE* LIMITS LIMITS EVALUATION

TRACE METALS IN MICROGRAMS PER LITER:

ALUMINUM 78.0 49.5- 148. 62.0- 136.

]
2 858 658.-1050. 707.- 997.
ARSENIC 1 26.0 17.3- 34.1 19.4- 32.0
2 130 95.3- 161. 104.- 153.
BERYLLIUM ] 89.9 75.7- 103. 79.2- 99.6
2 270 231.- 306. 241.- 29.
CADMIUM 1 10.0 7.22- 12.8 7.92- 12.1
2 ]50 ]28.' 1700 ]33.' 1650
COBALT 1 47.5 37.0- 57.4 39.6- 54.8
- 2 594 506.- 694. 530.- 670.
CHROMIUM 1 15.0 8.74- 20.2 10.2- 18.8
2 240 181.- 287. 194.- 274,
COPPER 1 40.0 31.6- 47.6 33.6- 45.6
2 176 152.- 195. 157.- 190.
IRON 1 50.4 30.4- 70.0 35.3- 65.1
2 420 357.- 471. 371.- 457.
MERCURY 1 2.40 1.52- 3.21 1.73- 3.00
2 . ‘5.6 ]].5‘ 20.1 ]2.7- ]900
MANGANESE ] 37.8 27.8- 46.1 30.1- 43.8
2 147 127.- 164. 132.- 159,
NICKEL ] 63.0 46.9- 78.8 50.9- 74.8
2 280 237.- 322. 248.- 311.
LEAD ] 50.4 3702‘ 6404 40.6- 6100
2 168 140.- 197. 147.- 190.
* BASED UPON THEORETICAL CALCULATIONS, OR A REFERENCE VALUE WHEN NECESSARY.
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PERFORMANCE EVALUATION REPORT

WATER POLLUTION STUDY NUMBER WPO19

LABORATORY:

REPORT TRUE ACCEPTANCE

SAMPLE
ANALYTES NUMBER  VALUE VALUE*

LIMITS

TRACE METALS IN MICROGRAMS PER LITER:

SELENIUM 1 20.0
2 120

VANADIUM 1 62.0
| 2 620
ZINC 1 30.4
2 114

ANTIMONY 3 13.8
4 37.3

SILVER 3 17.5
4 3.43

THALLIUM - 3 3.20
| 4 32.0

. MOLYBDENUM 3 4.40
4 37.0

STRONTIUM 3 91.5
4 18.3

TITANIUM 3 37.1
4 156

12.4- 25.8
84.2- 150.

460]- 78.4
5200- 720.

2207- 38.8
90.7- 134.

6.04- 22.6
2].6- 5407

13.4- 21.5
20]3‘ 4095

1.58- 4.82
21.1- 43.2

.352- 8085
]9.3- 49.3

73.7- 107.
14.3- 22.2

19.0- 52.2
113.- 205.

WARNING
LIMITS

14.0- 24.1
92.4- 141.

50.5- 74.0
5470- 693-

24.7- 36.8
96.]' ]29.

8.22- 20.4
25.9- 50.4

14.4- 20.4
2049‘ 4-60

2.01- 4.39
24.]' 4002

1.52- 7.68
23.2- 45.4

78.3- ]020
]5.4- 2]0]

23.6- 47.6

125.- 192.

PERFORMANCE
EVALUATION

* BASED UPON THEORETICAL CALCULATIONS, OR A REFERENCE VALUE WHEN NECESSARY.

t PAGE
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PERFORMANCE EVALUATION REPORT DATE: 11/16/87
WATER POLLUTION STUDY NUMBER WPO19

LABORATORY:

SAMPLE  REPORT TRUE ACCEPTANCE WARNING PERFORMANCE
ANALYTES NUMBER  VALUE VALUE* LIMITS LIMITS EVALUATION

- W W W D W W DD W D G W D D @ D D P W D D W D D W D WD W D WD @ D W W ® X LT D PR L L LY L LY Y T L T X1

MINERALS IN MILLIGRAMS PER LITER: (EXCEPT AS NQOTED)

PH-UNITS 3 4.00 3.93- 4,09 3.95- 4.07
4 9.19 8.86- 9.40 8.93- 9.33

SPEC. COND. 1 659 592.- 732. 610.- 714.
(UMHOS/CM AT 25 C) 2 272 245.- 302. 252.- 295.

TOS AT 180 C 1 399 325.- 482. 344.- 462.
2 158 95.9- 217. 111.- 202.
TOTAL HARDNESS ] 159.5 151.- 174. 154.- 172.
(AS CACO3) 2 73.5 65.1- 82.9 67.3- 80.7
CALCIUM ] 63.0 54.7- 74.0 57.1- 71.6
2 0.905 .700- 1.78 .835- 1.65
MAGNESIUM 1 0.520 .424- .635 .451- .608
2 17.3 14.8- 19.8 15.4= 19.2
SODIUM 1 52.6 46.0- 58.4 47.5- 56.8
2 13.7 10.8- 16.2 11.4- 15.6
POTASSIUM 1 18.0 14.9- 21.0 15.6- 20.2
2 10.0 8.29- 11.5  8.68- 11.1
TOTAL ALKALINITY | 55.0 49.0- 60.4 50.4- 59.0
(AS CACO3) 2 7.49 4.71= 11.6 5.57- 10.8
CHLORIDE 1 113 106.- 128. 108.- 125.
2 52.1 47.1- 57.1 48.3- 55.9
FLUORIDE 1 2.01 1.74- 2.23 1.80- 2.17
Z 00247 0155- 0337 0178- 0314
SULFATE - 1 74.0 60.7- 85.5 63.8- 82.4
2 33.0 24.5- 39.4 26.3- 37.5
* BASED UPON THEORETICAL CALCULATIONS, OR A REFERENCE VALUE WHEN NECESSARY.

PAGE 3
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PERFORMANCE EVALUATION REPORT DATE: 11/16/87
WATER POLLUTION STUDY NUMBER WPO19

LABORATORY:

SAMPLE  REPORT TRUE ACCEPTANCE WARNING PERFORMANCE
ANALYTES NUMBER  VALUE VALUE* LIMITS LIMITS EVALUATION

NUTRIENTS IN MILLIGRAMS PER LITER:

0.800 .538- 1.09 .605- 1.03

AMMONIA-NITROGEN 1
2 3.00 2.33- 3.58 2.48- 3.43

NITRATE-NITROGEN 1 0.500 .383- .614 .411- ,586
2 2.00 1.59- 2.38 1.68- 2.28
ORTHOPHOSPHATE 1 0.080 .0454- ,108 .0529- .100
2 0.800 .682- .904 .708- .877
KJELDAHL-NITROGEN 3 0.500 .0635- 1.02 .179- .903
4 4,00 2.78- 5.16 3.07- 4.87
TOTAL PHOSPHORUS 3 0.300 .226- .394 .246- .373
4 2'00 ].53' 2043 1o73- 2.34

DEMANDS IN MILLIGRAMS PER LITER:

cob 1 150 118.- 168. 124.- 162.

2 275 213.- 307. 225.- 295.

ToC 1. 59.2 46.8- 74.3 50.4- 70.7

: 2 109 86.8- 128. 92.2- 122.

5-DAY 8QD 1 97.8 61.6- 134. 70.5- 125.

2 175 108.- 242. 125.- 225.

PCB'S IN MICROGRAMS PER LITER:

PCB-AROCLOR 1016/1242 1 4.57 2.01- 6.61 2.60- 6.02

PCB-ARQOCLOR 1260 2 1.86 .733- 2.54 .996- 2.28

PCB-AROCLOR 1262 2 1.86 1.18- 2.25 1.32- 2.11
* BASED UPON THEORETICAL CALCULATIONS OR A REFERENCE VALUE WHEN NECESSARY.
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PERFORMANCE EVALUATION REPORT DATE: 11/16/87
WATER POLLUTION STUDY NUMBER WPO19

SAMPLE  REPORT TRUE ACCEPTANCE WARNING PERFORMANCE
ANALYTES NUMBER  VALUE VALUE* LIMITS LIMITS EVALUATION

PESTICIDES IN MICROGRAMS PER LITER:
0.851 .225- 1.16 .344- 1.04

ALDRIN 1
2 0.334 .0833- .460 .131- .4712
OIELDRIN 1 0.829 .453- 1.12 .538- 1.03
2 0.290 .134- .405 .168- .370
00D 1 0.390 .135- .565 .189- .511
2 0.975 .419- 1.31 .533- 1.20
ODE 1 0.676 .285- .920 .365- .840
2 0.169 .0926- .255 .113- .234
00T 1 0.297 .0879- .477 .137- .428
2 0.742 .330- 1.07 .424- .973
HEPTACHLOR 1 '0.540 .203- .745 .272- .676
2 0.166 .0595- .239 .0824- .216

0.105 .0550- .144 .0664- .132
0.456 .262- .603 .305- .560

1
2

CHLORDANE 3 7.73 3.56- 9.39 4.31- 8.65
4 0.620 .240- .919 .327- .833

HEPTACHLOR EPOXIDE

* BASED UPON THEORETICAL CALCULATIONS, OR A REFERENCE VALUE WHEN NECESSARY.
PAGE 5
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PERFORMANCE EVALUATION REPORT DATE: 11/16/87
WATER POLLUTION STUDY NUMBER WPQ19

LABORATORY:

SAMPLE  REPORT TRUE ACCEPTANCE WARNING PERFORMANCE
ANALYTES NUMBER  VALUE VALUE* LIMITS LIMITS EVALUATION

VOLATILE HALOCARBONS IN MICROGRAMS PER LITER:

1,2 DICHLOROETHANE 1 ‘ 54.8 37.3-72.9 41.9- 68.3
2 3.65 .694- 7.74 1.60- 6.83
CHLOROFORM 1 ' 92.9 52.8- 129. 62.6- 120.
2 14,7 8.21- 21.7 9.93- 20.0
1,1,1 TRICHLOROETHANE 1 32.6 18.4- 52.7 22.8- 48.3
2 . 9.38 4084- ]5.5 6020- ]4.]
TRICHLOROETHENE 1 48.2 30.3- 67.6 35.0- 62.8
2 204] 1;02- 3074 1037" 3039
CARBONTETRACHLORIDE 1 27.2 16.7- 38.7 19.5- 35.9
2 6.8] 3.3]- ]].0 4029- 9099
TETRACHLOROETHENE 1 28.9 15.7-'42.0 19.0- 38.6
2 5036 1065' 9.06 2059" 8.]]
BROMODICHLOROMETHANE 1 32.2 24.5- 45.4 27.1- 42.7
2 7.24 4.11-11.5 5.05- 10.5
OIBROMOCHLOROMETHANE 1 67.7 37.7- 108. 46.6- 98.7
2 2.26 .643- 4.15 1.09- 3.70
BROMOFORM 1 32.9 21.8- 48.8 25.2- 45.3
2 4,93 2.23-7.22 2.87- 6.58
METHYLENE CHLORIDE 1 42.6 25.8- 67.3 31.1- 62.0
. 2 2.13 D.L.- 5.51 .608- 4.79
CHLOROBENZENE 1 30.8 18.7- 43.8 21.9- 40.6
2 3.85 1.48- 6.07 2.07- 5.48

* BASED UPON THEORETICAL CALCULATIONS, OR A REFERENCE VALUE WHEN NECESSARY.

D.L. STANDS FOR DETECTION LIMIT
PAGE 6
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PERFORMANCE EVALUATION REPORT DATE: 11/16/87
WATER POLLUTION STUDY NUMBER WPO19

LABORATORY:

SAMPLE  REPORT TRUE ACCEPTANCE WARNING PERFORMANCE
ANALYTES NUMBER  VALUE VALUE* LIMITS LIMITS EVALUATION

S D P R W D R D D D D D D P D T D D D P D D Y D U R D D D T U D P O P D W D GRS D P O WD PSP A D D D D W D U D D D WD D D WP D D WD S A AR G D D WP D W WP W A WP B D =

VOLATILE AROMATICS IN MICROGRAMS PER LITER:

BENZENE 1 9.89 6.29- 14,0 7.29- 13.0
2 42.9 29.4- 57.7 33.0- 54.0
ETHYLBENZENE 1 8.47 4.52- 11.6 65.44- 10.7
2 26.1 16.3- 35.5 18.8- 33.1
TOLUENE 1 5.95 3.24- 8.80 3.97- 8.07
2 29.7 20.8- 39.4 23.2- 37.0
1,2-0ICHLOROBENZENE 1 5.42 1.20- 9.58 2.37- 8.41
2 61 04 3600" 8904 43.0- 82‘4
1,3-DICHLOROBENZENE 1 3.46 .773- 5.89 1.44- 5,22
2 26.0 10.7- 38.1 14.5- 34.3
1,4-DICHLOROBENZENE 1 4,47 1.15- 8,26 2.13- 7.28
. 2

35.8 18.8- 55.0 23.6- 50.2
MI SCELLANEOUS PARAMETERS:

TOTAL CYANIDE 1 0.124 .0687- .161 .0805- .149
(IN MG/L) 2 0.300 .174- .388 .201- .361
NON-FILTERABLE RESIDUE ] 69.4 61.1- 73.6 62.6- 72.0
(IN M6/L) . 2 24.7 20.5-27.2 21.3- 26.4
OIL AND GREASE i 35.3 20.9- 43.0 23.7- 40.3
(IN MG/L) 2 12.8 3.99- 18.1 5.74- 16.3
TOTAL PHENOLICS 1 0.505 .229- .775  .298- .706
(IN MG/L) c2 1.29 .588- 1.96 .762- 1.79
TOTAL RESIDUAL CHLORINE 1 0.654 .401- .848  .459- .790
(IN Me/L) 2 1.31 .920- 1.56 1.0~ 1.48
. BASED UPON THEORETICAL CALCULATIONS, OR A REFERENCE VALUE WHEN NECESSARY.

PAGE 7 (LAST PAGE)
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- .
m J UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
FFICE OF RESEARCH AND DEVELOPMENT
el ““o‘ INVIRONMEP?TALCMONITORING SYSTEMS LABORATORY-LAS VEGAS

P.O. 80X 93478
LAS VEGAS, NEVADA 89193-3478
(702/796-2100- FTS 545-2100)

JUN 20 1988

Mr. William R. lLaing

Oak Ridge National Laboratory
Building 4500 S. MS-131

Oak Ridge, TN 37831-6107

Dear Bill:

The multi-laboratory study of the analyses for the water
pollution sample, WP-020, is complete. Comparison sheets are
enclosed showing the true values, acceptance limit ranges, and
warning limit ranges. Values for some analytes present in the
samples in determined quantities, but not generally determined in
this DOE exercise, are also provided. The ORNL laboratories
provided values for many of the optional analytes, and comparison
with the true values should yield helpful information. A good
general agreement is apparent. '

Comparison of the shorter list of analytes, used for the DOE
laboratories in this study, shows only one value outside the
acceptance range. That is the one for fluoride at a true value of
0.123 milligrams per liter. It can be noted from the comparison
sheets that a larger fraction of the participating laboratories
had difficulty with that determination than for most others.

The enclosed information should be reviewed by your
laboratory staff with regard to installing any corrective action
which would improve analytical quality. I congratulate your
laboratory on the completion of a large group of analytical
determinations of high gquality and thank you for your
participation in the study. We remain ready to provide counsel
regarding any portion of this study.

Chemist, Quality Assurance Research Branch
Quality Assurance and Methods Development Division

Enclosure

cc: (w/ enclosure)
D. Karen Knight, DOE HQ
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Al uminum
Arsenic
Deryvllium
Cadmlum
Caopvalt
Chromium
COOper
iron
Mercuty
Manganess
Mickal
Lead
Selenium
Vamnadism
“Zing
Antimoﬁv
Silwver
Thallium
Mol ybdenu
Strontium

Titanium

SRV TRONME NT AL
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777
I94
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?0.1
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158
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0.4
L 360
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558
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37.8
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15.8
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,,... l"- ---qu. L | lpﬁ.m.v * i

Hnalyte TRUE ORNML  ACPT LMTS HARN LMTS
Chloride  69.6 74.6 69.6-77.0 68.3-75.7
218. 234. 209.-237. 212.-234.
Fluoridey  1.11 1.09  .953-1.25 .99%0-1.21
0.1237%" 0.377%% " .0601-. 196 .0775—.181
5ulfate 5.01 4.41 2.61-7.11 3.17-6.55
. 120. 119, 101.-137. 105.-132.
ARaaoniaN 2.10 2.50e 1.59-2.63 1.71-2.50
10.3 10.7 8.42-12.0 B.684-11.6
NibrateN 5.50 5.81 4.50-6.48 4.74-6.24
0.950 0.687 .750-1.16 .799-1.11
i tho-P 1.10 1.20 .919-1.27 .961-1.23
4.80 5.13 4.14-5.46 4.30-5.30
¢ yeld-N 8.10 6.48 5.98-10.0 6.47-9.53
14.5 14.0 11.0-17.6 11.8-16.8
§
3 lotal-p 9.50 9.57 - 7.45-11.0 7.87-10.6
2 4.40 4.16 3.52-5.11 3.71-4.92
Lyamde 0.460 0.444  .308-.587 .343-.552
0.155 0.141  .0845-.207 .0999-.192
Mon-F Res 56.3 53. 44.9-67.7 47.7-64.9
34.8 38. 24.7-45.0 27.2-42.5
Nil/Greas 14.0 13.4 6.52-18.7 B8.04-17.2
21.0 18.6 10.1-27.4 12.3-25.2

«» EXCEEDS ACCEPTANCE LIMITS

# EXCEEDS HARNING LIMITS



JUL 14 1988 &M

OAK RIDGE NATIONAL LABORATORY ' POST OFFICE BOX 2008
OAK RIOGE. TENNESSEE 37831
OPERATED BY MAATIN MARIETTA ENEAGY SYSTEMS. INC

July 14, 1988

Harold Vincent

EPA-LV

P. 0. Box 93478

Las Vegas, NV 89193-3478

Dear Harold:

I have checked the fluoride value that we obtained on the last water
pollution sample, -WP-20./  The measurement was made using {ion
chromatography. The sample was run on triplicate, with no dilution,
using two ion chromatographs. The results ware as follows:

System 1 System 2
Qc 1 0.56 1 0.55
Calib. 2 oK 2 OK
WP-20 4 0.313 3 0.415
. WP-20 . 13 0.403

Sample QC is an internal QC sample whose value is unknown to. the analyst.
The value for this control {s 0.58 mg/L. Calibration is the daily
calibration standard. Sequence is the sequence number within the sample
data group. The three values obtained (0.313, 0.415 and 0.403) were
averaged to obtain the 0.377 value reported. Although the scatter in the
3 results is greater than I would expect, I can find no problems with the
measurement {tself. It may be, as you noted, that there was not good
precision between laboratories on this measurement of this sample.

Please call me if you have any questions. '

Sincerely./

W. R. Laing

Section Head
Analytical Chewistry Division

WRL:1p

cc: Karen Knight
Susan Holladay
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/

Internal Correspondence

JAN 061929 m44

December 28, 1988

Distribution

Results of Water Pollution Sample, WP-021

MARTIN MARIETTA ENERGY SYSTEMS, INC.

Attached are the rcsults on EPA WP-21 for inorganics. All results were satisfactory. Note the
large number of results that arc very close to the true value. This is really good work!

W. R. Laing

Distribution
CAPA Group
EAL Group
W. Shults

. S. Holladay /

P. Howell

D. Bostick
B. Fitts

K. Owenby
K. Daniels
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z 5
: M. E UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
%", .«5 OFFICE OF RESEARCH AND DEVELOPMENT

"4 orove” ENVIRONMENTAL MONITORING SYSTEMS LABORATORY-LAS VEGAS

P.O. BOX 93478
LAS VEGAS. NEVADA 89193-3478
(702/798-2100- FTS 545-2100)

QEC ¢S W88

Mr. William R. Laing

Oak Ridge National Laboratory
P.O. Box 2008

Building 4500 S. MS-131

Oak Ridge, TN 37831-6107

Dear Bill:

Results of the multi-laboratory study of the analyses for
the water pollution sample, WP-021, are attached. The attachments
include comparison sheets showing the true values, values
determined in your laboratory, acceptance limit ranges, and
warning limit ranges. Explanations of these terms are given on
one attachment.

The laboratories participating in the DOE environmental
survey were instructed to use the WP performance evaluation 4
samples to augment available PE materials by providing analytical
determinations for survey-requested analytes which were not
available as components in those other PE samples. The
laboratories could option to determine other WP sample components
afor their own QA/QC purposes. The comparison of the survey list )
of analytes, shows no ORNL values out of range. No response
\regardlng corrective action is required.

Thank you for your participation in the study. We remain
ready to counsel regarding any portion of this work.

Sincerely,

/%UL{(/./( 4/(,<_:./U/

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

Enclosure
cc: (w/Enclosure)

Vincent Fayne, DOE HQ
Alan Crockett, INEL
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DOE LAR RESULTS

Analyte
pH-units
Spec cond.
TDS

Tot Hrdns
Sodium
Fotassium
Total Alk
Chloride
Fluoride
Sul fate
Ammoni aN
NitrateN
Ortho~-P
Kjeld-N
Total-F
cao

TOC

BOD
Cyanide
Non-F res
0il/Greas
Tat-FPhen

TotRCl

EFA

S5.61
8.38
&42
&70
370
377
2358
92.2
1i1.0
5.0
11.0
21.5
13.9
104
172
65.4
0.320
.70
15.1
116
<270
1.20
0.2%0
1.90
C0.063
0.200
0.380
S.71
C.150
3.50
437.3
229
17.2
0.3
27.9
14646
0.180
0.225
8l.1
435,30
5.2
29.8
0.557
2.82
0.301
i.91

WFO21

ORNL

14.5
105

1Z.0
24.0

172
66.0

0,40

3.71
14.8

-~ -
&

0.154
0.2246

1277786
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WFO2L Continued -——

METALS
Aluminum
Arcenic
Berylliuwn
Cadmium
Cobalt
Chromium
Copper
Iron
Mercury
Manganese
Nickel
Lead
Selenium
Vanadium
Zinc
Antimony
Silver

Thallium

Mol ybdenum

Strontium

Titanium

»% EXCEEDS ACCEFTANCE LIMITS .

*  EXCEEDS

627
274
387
51.8
139
8.91
221
24.3
510
18.2
128
42.7
102
10.2
216
42.7
3.7
1.31

-
«..‘h.'..3

70. 4
I72
1435
i1é
19.5
181
40.3
133
435.7
198
70.5
183
170
0.93
11.1
7.91
&b, 3
45.8

b TH
8.25
8.6
2.4

WARMING LIMITS
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DOE LAB RESULTE ; WRG21 12/7/88

fnalyte TRUE ORNL ACKFT iMTE WARN LMTS
Chloride 172 172 157 - 179 135% - 176
&5.4 66.0Q SB.&~ 71.7 60.3~ 70.1
Fluoride 0.32 0.40 L242- L4037 L2863~ .383
I.70 3.71 T.06- 4,12 T.20~ I.99
Sul fate 15.1 14.8 11.3- 18.2 2.3~ 17.4
116 23 F6.1- 133 101- 12
Ammoni aN 0.270 »08P6-.217 .141-.466
1.20 . .856~- 1.56 .942~ 1.48
NitrateN 0.250 163 03324 0183~ (313
1.90 1.851- 2.26 1.60- Z.17
Ortho-F 0. 065 . . 0380~-.0922.0445-., 0857
" 0. %200 w762 1.04 J7946- 1.01
F.jeld-N 0.3280 D.lha—= 900 .0Q&BO- .783
3.71 4.07- 7.22 4.45~ 6.84
Total-F 0.1350 : «0P60~- (2160110 (202
3.350 2.BS~ 4.33 3.03~ 4.1%
Cyanide 0.130 0.154 . 0844~ .196.0986~ .182
~ 0.225 0.226 . 128~ 297 L1350 (276
Non-F Res 81.1 74.9- 84.6 74.1- BI.4
43.0 T&o7~ 45.7 37.9~ 44.6
0il/Greas S.2 1.37- 9.14 2.33- 8.17
29.5 16.8~ 6.7 19.3- 34.2

##* EXCEEDS ACCEPTANCE LIMITS

* EXCEEDS WARNING LIMITS
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Draft - Do Not Cite
BNL Data Document
Issue Date: July 1989
Revision: 00

BCD Resuilts of Inorganic and Organic Performance Evaluation Studies
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Draft - Do Not Cite
BNL Data Document
Issue Date: July 1989
Revision: 00

(Blank page)
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Draft - Do Not Cite
BNL Data Document
Issue Date: July 1989
Revision: 00

PERFORMANCE EVALUATION SCORES FOR BCD

Code | | Score
QB1FY89 Organic *
QB4FY88 Organic 93.8
QB3FY88 Organic 95.6
QB2FY88 Organic 47.3

*BCD did not submit samples for this quarterly blind.

C-145



(Blank page)

C-146

Draft - Do Not Cite
BNL Data Document
Issue Date: July 1989
Revision: 00



Draft - Do Not Cite
BNL Data Document
Issue Date: July 1989
Revision: 00

Battelle-Columbus Division

did not participate in the
QB1,FY89 Organic.
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Dratft - Do Not Cite
BNL Data Document
Issue Date: July 1989
Revision: 00

(Blank page)
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2 I
M. 3 UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
) OFFICE OF RESEARCH AND DEVELOPMENT
ENVIRONMENTAL MONITORING SYSTEMS LABORATORY-LAS VEGAS
PO BOX 93478

LAS VEGAS. NEVADA 89193-3478
(702/798-2100- FTS 545-2100)

\“u08l4~’

,4( PROY %c‘

JAM 0 6 195y

Dennis W. Raichart
Battelle-Columbus Division
505 King Avenue

Columbus, Ohio 43201-2693

Dear Dr. Raichart:

The results of the participation of your laboratory in the
EMSL-LV fourth quarter organig performance evaluation study gQB4TH
&EY887ORGANIG) are enclosed. This includes copies of the
analysis reports for organics in soil and water samples. The
reports also present statistical information on the numbers of
laboratories having difficulties with specific analytes.

The DOE environmental survey requires a formal response from
each laboratory working on survey site samples when a score of
less than 100 is obtained on performance evaluation samples. That
response will become part of the quality assurance record for
analytical work completed by your laboratory on samples from
sites in the survey. If these qualifications apply to your
laboratory, please forward your corrective action responses
within 15 days of receipt of this letter in order that we may

meet data document schedules.

This office will be glad to furnish any council and further
information regarding this work. ‘

Sincg/gly,

/ (]
/Y«LZC"’// /_///” VLV
‘Harold A. Vincent
Chenist, Qual;ty Assurance Research Branch
Quality Assurance and Methods Development Division

Enclosures
cc: (w/enclosures)

Vincent Fayne, DOE HQ
Alan Crockett, INEL
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JKGANIC PERFORMANCE EVALUATION SAMPLE
IXDIVIOUAL LABORATO!! SUNNARY REPORT

1 88
A s e e g5 i
t AC e8! mxr I
RANK: Above ¢ 1@ Same © s 89 . NATRIX: WATER
CONFIDENCE INTERVALS 1 LABORATORY ¢ vROGKAN  GATA '
, VARKING ACTION { COATA ¢ tABS  dLABS  fLABS  TOTAL !
CONPOUND LOVER UPPER LOVER UPPER | COMC O 1 MIS-ONT YT-ID  1D-CPD  tLAKS !
TCL VOLATILE
NETHYLENE CHLORIDE n n 1] ] 13 ] ] 14 14
i} ACETONE 1] ] n w 53 ' 1 13 14
CARBON DISULFIDE 93 180 B3 17 17 8 ] v 14 14
x.x-nxcmaomm e 176 9 180 180 ¢ 3 ) 14 14
1, 1-DICHLOROETHANE 126 170 120 180 160 2 ¢ 14 1]
1.2-DICHLOROETHENE (TOTAL) ie 160 9 160 160 1 0 14 7]
CHLOROFORN 120 160 10 17 160 1. ' 14 14
L, z-oxcnmomm 136 178 120 180 170 i 0 14 14
2-BUTABONE % 12 10 170 1n - ¢ 3 11 14
x.x.x-n ICRLOROETHANE L e 170 e 188 160 ' 0 14 14
CARBOR LORIDE s e 9 40 - 9 ¢ ) 14 14
VINYL ACETATE X0 ] ] 190 v 1 3 "
BRONODICRLOROMETHANE 130 170 L8 180 80 8 ¢ v 14 14
oy A A D A T A
- L . ‘
cm’.mm . 1286 178 e 188 199 X i 0 14 14
. : oummmn 13 18 128 190 19 § ] 14 i
: . 1,1,2-TRICHLOROETHAXE 13 I 188 188 8 1 '] 14 14
-2 pENZEME _ 120 168 10 170 170 8 ] 0 14 14
BRONOFORN 120 ie 198 180 '] ] 14 14
2+-PENTANONE, 4-METHYL- o 1 160 ] 1 ] 14 u
2-HEXANONE ' 20 18 1 140 3 ] 2 12 1"
TETRACHLOROETIENE - 2 1 150 130 0 ] 14 14
TOLUENE - 126 150 L0 168 e , ¢ ¢ 9 14 14
1,1,2,2-TETRACHLOROETHANE 30 160 1l 178 1605 ! 1 v 1 14
CHLOROSENZENE : 126 166 128 170 1 ] ] 14 "
ETHYL BEAZENE e 75 158 120 ] 0 1 14
STYRENE 1 6 160 100 1 9 14 "
XTLEAES (TOTAL) 16 18 e 168 e  a 14
¢, SENIVOLATILE
PHENOL 13 n w10 T ] (] 1 13 4
81S(2-CHLOROETHYLIETRER 23 38 U 45 3 ] ] 14 1
1, 4-DICALOROBENZENE 2 kY4 20 Ty 3 1 3 14 14
.z-otcm.ommm 3 T} A 4 % 1 ] 14 14
2-NETHYLPHENOL 32 e 3 120 100 8 ¢ 1 13 14
ats(z-cm.omsomm:m Y 7 LT s 67 i 0 14 14
R-NITROSO-DI-N-PROPYLANINE 28 4 % 54 “ .. 9 14 14
HEXACHLOROETHANE 17 2 15 4 1 1 v 14 14
HITROBENZENE 13 2 12 Px} 19 2 0 14 14
ISOPHORONE u 18 10 2 19 ] v 14 "
2-NITROPHENOL 55 1 77 160 130 1 ¢ " 14
BENZOIC ACI ] N n ] 2% 9 " 4 "
315 (2-CHLOROETHOXY)NETHANE 7 5?7 kY] o0 9 8 ] v 14 "
z.z.a-m R 10 16 10 19 17 8 1 ] 14 14
MTHALERE 11 19 0 -3 19 L) [] 14 14
4-cut.oeomuu Y ] 7 250 20 F 3 14 "
2-NETHYLRAPHTHALERE 19 87 44 110 87 ] [] 14 K |
2,4, 6-TRICHLOROPHENOL “ 7 19 76 7 l v 14 "
2-NITROARILINE 130 w120 20 170 l i 13 i
DINETHYL PHTHALATE - ] " ] ] : 13 i
3-RITROANILINE - 10 bl 3N 2 220 1 i 14 1
3, 4-DIXITROPHENOL 190 5 92 180 i ’ 14 o
4~ NITROPHENOL 0 19 W 28 160 1 i 13 A
DIBENZOFURAN 120 188 Ly 20 170 ] ) 14 i
2,4-DINITROTOLUENE 7 64 i 39 59 i § 9 A
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ORGANIC PERFORMAMCE RVAWATIOi SAMPLE
1MD1VIDUAL LABORATORY BUKNARY REPORT
FOR 08 4 FY 08

t SCORE: 93.8

LABORATORY: Battells Columbus (OH)
- . REPORT DATEs 14/28/68
PERFOIMANCEL ACCEPTABLE - ho Response Jofiirad,, WATRIX: VATER
CONFIOENCE INTERVALS 1 LABORATORY | PROGRAM DATA 1
VARBING ACTION ! DATA ) $LABS 1LABS (LABS  JOTAL !
CONPOUND - LOVER  UPPER UPPER | CONC O | HIS-oNT  ROT-ID 10-CPO  BLABS
DIETHYLPHTHALATE 15 a3 10 120 3 SR ) ] ] 4 14
4-CHLOROPMENYL PHENYL ETHER 65 9 60 168 89 ¢ ¢ 1¢ 14
FLUOREXRE 68 % o4 110 89 1 14 i 14
¢-HITROANILINE 62 14¢ § 140 a X 2 [} 14 14
4,6-DINITRO=2-NETHYLPHENOL 54 e . 5 120 98 [] [} 1 14
4-BROMOPHENYL PHEMYL ETHER k1Y % 29 54 46 1 [ ] 14 14
K S 4% 2 13 43 1 ] 14 14
-D1-N-BUTILPHTRALATE 12 80 10 126 19 (] 2 12 L)
FLUORANTHEXE 31 51 28 1] 4% 1 0 i 1
PYRENE 8 9@ 28 51 e S [ ] ] 14 14 .
BUTTL BENZYL PETRALATE n ] ] ] 18 (] 6 8 14
BENZO(A)ARTHRACENE ' 52 110 “ 129 79 (] [ ] 14 4
CHRYSERE A 14 13 11 35 3 1 [ ] 14 14
BIS(2-ETHYLHEXYL) PHYHALATE 18 9 i 196 62 1 (] i4 14
DI-N-0CTTL PHTHALAIR 2 7] 12 100 45 1 ] 14 14
BEA20(K) o n 10 a e - 6 1 2 12 4
DIBENZ(A,R)ANTHRACENE "} 120 24 130 (1] ] ] 14 14
BER20(G, 8, [)PERYLERR 3 126 % n 1 - (] It 14
TCL PESTICIDES " : _—
ALPEA-BRC n N ] n 0.16 6 8 L]
BETA-BHC R n n .18 ] ]. i 14
DELIA-BHC ] ] n ] .U ' 18 14
GAMMA-BHC (LINDANE) ] ] n -N 0.10 P ¢ ] 1 13 1¢
REPTACHLOR : . 0068 0.5 0.5 03 9.2 ’ 1 | 14 14
ALDRIN AR X T X Y ¢ 1 ’ T "
HEPTACHLOR EPOXIDE 812 037 087 648 $.26 1 ] Y | i
ENDOSULFAR 1 ] n .} v 2050 ] 10 4 14
DIELDRIR : 8.3 678 AU A7 9.62 1 =t H 14
ENDRIN .20 648 017 4 9,38 i ~1 ‘na 14
4,4°-D00 2.8 . o5 5.9 .7 ¢ 1 [ | 14 14
AR SULFATE 43 ¢ 3 1l 14
40‘"““ 1.2 30‘ . '.‘5 30‘ 107 2 ‘ “ H
METHOXYCHLOR .1} n N N 9.91 ] 2 12 14
GANMA-CHLORDANE (K] .1 .62 2.2 1.2 1 ] i 14
HON-TCL VOLATILE '
ETHER, 2-CHLORO-ETHYL-VINTL . ' bl } S 9 14
METHANE, TRICHLORO-FLUORO- 44 4 1é 14
NON-TCL SEMIVOLATILE
SALATHION [ 14 ] 14
BENZ0! 66 4 10 14
BENZIDINE ( 3 14
TCL VOLATILE tContamimants)
TRANS-1, 3-DICHLOROPROPERE 2 12 b} 14
TCL SEMIVOLATILE (Contaminants)
BERZYL ALCOHOL 25 3 1 7
3 12 2 14

2,4-DINETRYLPHENOL

1 OF TCL COMPOUNDS NOT-IDENTIFIED: ¢
+ OF TCL COMPOUNDS MIS-QUANTIFIED: 3
t OF TCL CONTAMINANTS: ¢

OF NON-TCL COMPOUNDS NOT-IDENTIFIED: ¢
OF NON-TCL COMNTAMINANTS: @ .
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JRGANIC PERFUKMANCE EVALUATION SAMPLE
INDIVIOUAL LABORATORY SUNMARY REPORT
FOR B 4 FY 88

§ 5COREs 61.2

LABORATORY: Battalle Colusbus (OH) '
PERFORMANCE: ACCEPTABLE - Response Explaining Delxcxcncyum Requared REPORTJ%;?; 153%2/85

RANK: Above = 52 Sase * 2 Below :

CONFIDENCE INTERVALS 1 LABORATORY | FROGKAN  DATA !
VARNING CTION | DATA | 1LABS $LABS  sLABS  TOTAL
UPPER LWER UPPER | CONC QI ms-our NOT-1D  ID-CPD  3LABS

CONPOUND LOVER
TCL VOLATILE
ETHYL BERZENE WOOWm W W 2 ) 4 7 1
TCL SENIVOLATILE
1,2-DICHLOROBENZENE . D B 660 U ) 10 1 11
2. 4-DICHLOROPHENOL 870 060 760 2600 - 2100. 8 9 9 1 1
2.4, 6~ TRICHLOROPHENOL : 1360 2700 1160 3408 3280 8 0 0 1 11
2-CHLORONAPHTHALENE . 1000 2400 749 380 3169 3 8 0 1 1
ACENAPHTNYLENE 30 80 336 1009 789 0 9 1 1
ACENAPHTHENE Y1200 600 %0 1380 200 3 9 8 1 i
FLUORENE " 000 40w 1700 5200 4200 8 ? 9 1 u
4-BRONOPHENYL PHENYL ETHER® . 2300 4408 ) 00 480 o 9 9 i il
3,3°-DICALOROBENZIDINE WOO0mN M N 1360 U 0 8 3 1
BENZ0(B)FLUORANTHENE 930 1700 810 2200 1609 0 0 i 1
TCL VOLATILE (Contasinants) o
NETHYLENE CHLORIDE . ) 1 3 8 1
1,1,1-TRICHLOROETHANE _ ' 8 ¢ 9 2 1
ToLiEns 2 9 2 1
7CL PESTICIDES (Contasineats) o 5/
ALPHA-BHC | RN 10 1 1
GANMA-BHC (LINDANE) 6.6 6 5 M
ENDOSULFAR 1 : 2.1 -3 2 i
HON-TCL VOLATILE (Contasinants) A -

5 19 1 1

ETHAME, 1,1,2-TRICHLORO-1,2,2-TRIFL

¢ OF TCL CONPOUNDS NOT-IDENTIFIED: ¢
¢ OF TCL COMPOURDS MIS-QUANTIFIED: ¢

# OF TCL CONTAMINANTS: 1

¢ OF NON-TCL CONPOUNDS NOT-1DENTIFIED: ¢
¥ OF NON-TCL CONTAMINAMTS: ©
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INO.

For Heview and Approval

: Name Initials Date Internal Distribution
Originator BJ Hidy K /153 .
Concurrence DW Raichart e | 12 VA F‘. shman

RK M3 tchum N 2 BH Hidy
—y 4 RK Mitchum
DW Raichart
Approved VA Fishman Yg/ 14/ b9

January 24, 1988 /729

Dr. Harold Vincent

U.S. EPA Environmental Monitoring
Systems Laboratory (EMSL-LV)

944 E. Harmon

Las Vegas, NV 89109

Dear Dr. Vin;ent:'

Please find enclosed for your review, a listing of the copTECHYFEIEEoRS
taken in response to our participation in the EMSL-LV Fou Quarter FY
88 Qrganicsrerformance Evaluation Study (QBAFEEIERS) [Casg No. 10015].

Thé information provided by the Superfund Performance Evaluation Program
has been of great use to Battelle by indicating areas in which we can
improve the performance of our analytical and quality assurance programs.

If you have any questions or comments concerning the corrective actions
we have taken, please contact me at (614-424-3342) or Bruce Hidy at
(614-424-4591).

~Sincerely,
uSTi,~.;>’1-/¢Z4K~«Z~J7L-
Dennis W. Raichart, Ph. D.
Associate Section Manager
Chemistry Section
DWR:gp

Enclosure

cc: Mr. Vincent Fayne, DOE Headquarters
Dr. J. Leland Daniel, PNL
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CORRECTIVE ACTIONS FOR 0QB4, FY 88

WATER - TCL VOLATILE

Performance Problems

Two (2) TCL compounds, 1,2-Dichloropropane and Trichloroethene, were reported
at levels Jjust above the upper action confidence interval established for
these compounds during the fourth quarter performance evaluation study.

Corrective Actions

Examination of the data for these two compounds did not reveal any problems
with their quantification or with the quantification of their associated
internal standard. Examination of the daily continuing calibration check
(CCC) sample showed that the percent difference (%D) between response factor
for each of the compounds relative to the average from the initial calibration
was 2.5% for 1,2-Dichloropropane and 5.4% for Trichloroethene. No obvious
explanation for-these two high values was evident. However, there were seven
other compounds which were reported that were above the upper warning
confidence interval. Therefore, it 1s possible that there was a bias
introduced into to the initial calibration standards during their preparation.
In the future, in addition to a comparison of the newly prepared standards
with previously prepared stiandards and additional comparison with a standard
from some other source will be made. :

WATER - TCL SEMIVOLATILE
Performa Problem :

One (1) TCL compound, 4-Nitroaniline, was reported at a level just below the
lower action confidence interval established for this compound during the
fourth quarter performance evaluation study.

Corrective Actions

Examination -of the data for this compound revealed a problem with its
quantification. Because of the high polarity of this compound, its extraction
efficiency is lower than non-polar compounds and its chromatographic peak
shape 1is broader than non-polar compounds. 4-Nitroaniline also has a low
average response factor. These characteristics can make this compound
difficult to quantify using automated routines. It appears that during the.
automated quantification of this ‘compound, a significant portion of the peak
tail was omitted from the total peak area. This caused a lower value to be
reported. In the future, when compounds known to be difficult to quantify due
to their high polarity are detected, a manual evaluation will be made to
ensure proper quantification of the peak has been made.
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WATER - TCL PESTICIDES

Performance Problems

None indicated.

Corrective Actijons

None required.

WATER - NON-TCL VOLATILES
Performance Problems ’

None indicated. |

gorrgctfvg Agtign§

None required. B |

| : WA = NON- Vi

None indicated. |
rrective Action

None required.

WATER - TCL VOLAIIL; (ngtamjnanggi
Performance Problems | o
None indicated.
Corrective Actions
None required.
A - T T taminants

Performance Problems

None indicated.

Corrective Actijons

None required.
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WATER - TCL PESTICIDE (Contaminants)

Performance Problems
None indicated.

Corrective Actions

None required.

SOIL - T 0 T
Performance Problems

None indicated.

Corrective Actions

None required.

" None indicated. .
gorfggtiVQ Actions
None required.
- PEST

Perf n lem
None indicated.

Corrective Actions

None required.

SOIL - NON-TCL VOLATILES

Performance Problems
None indicated.

Corrective Actions .

None required.
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SOIL- NON-TCL SEMIVOLATILE

. Performance Problems

None indicated.
Corrective Actions

None required.

SOIL - TCL VOLATILE (Contaminants)

Performance Problems
One (1) TCL compound, 1,1,1-Trichloroethane, reported at a level just above

the contract required quantification limit (CRQL) was considered a contaminant - --

(a TCL compound not included in the performance evaluation material used for
the fourth quarter performance evaluation study).

Corrective Actions .

Examination of the data for this compound confirmed that all of the criteria
required for compound d{dentification as stated in the SOW had been met.
Therefore, this compound cannot be considered a false positive identification.
Examination of the daily method/system blank run with this sample did not
provide any evidence that detection of this compound was the result of
method/system contamination. Contamination of the soil matrix with this
compound may have occurred during the shipping or storage of the sample but
cannot be establish based on a single occurrence.

- T VOLATILE (Contaminants
Performance Problems

None indicated.

Corrective Actions

None required.
' SOIL - TCL PEST
Performance Problems

None indicated.

Corrective Actions

None required.
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M UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
g

OFFICE OF RESEARCH AND DEVELOPMENT
ENVIRONMENTAL MONITORING SYSTEMS LABORATORY-LAS VEGAS

P.O. BOX 93478
LAS VEGAS. NEVADA 88193.3478 RL b
(702/798-2100- FTS 545-2100) X< ea. .
] ') ) > i than
. Bames ¥
AUG 0 8 1988 &
'\- ) 5“—6 H 94 2¢ ‘(
[N Vet
Dr. Judith Gebhart v Rammsma
Battelle-Columbus Division A cg Dus Jusctt
505 King Avenue s -
Columbus, Ohio 43201-2693 e
Dear Dr. Gebhart: _ ¥ it atlnthomse

- The Individual Laboratory Summary Report (ILSR) summarizing
the results of the participation of your laboratory in the EMSL~-
LV third quarte erformance evaluation study gngzﬂﬁ
is enclosed. 1In addition, general information concerning the

scoring procedure used for QB3 is included.

The score for your laboratory at 95.6 is in the CLP category
of acceptable (score--90 or above), with no response required
regarding any changes or corrective actions. Even with the good
score, it would be wise to examine the report for information
which would be helpful to your 1aboratory in this kind of '

‘analysis.

Congratulations on the good score! This oftice will be glad
to furnish any counsel and further information regarding this

work.
Sincerely,

Harold A. Vincent

Chenmist
Quality Assurance Research Branch, QAD

Enclosures

cc:
. D. Karen Knight, DOE HQ
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NOTE

Documentation to support Battelle’s 95.6
score for EMSL-LV’s Organic QB3 FY88
evaluation has been requested. ORNL
will attach this documentation upon
receipt from Battelle. .
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

g OFFICE OF RESEARCH AND DEVELOPMENT
ENVIRONMENTAL MONITORING SYSTEMS LABORATORY-LAS VEGAS

P.0. BOX 93478 7

LAS VEGAS. NEVADA 89193-3478
(702/798-2100 - FTS 545-2100)

.66 o
!L

Mr. Gregory A. DusSault
Battelle Columbus Division
Anal & Struct. Chem. Center
505 King Avenue

Columbus, OH 43201-2693

Dear Mr. DusSault:

For your information and review the results for your participation in the
EMSL-LV iSecondiuarteriOrganic Performance Evaluation Study (QB23mEY£83)?}are
included here. Eanclosed is general information about the Superfund Performance
Evaluation Program. The PE portion of the Laboratory Profile Package, called
the “Individual Laboratory Summary Report” (ILSR) was described in your letter
reports last quarter. Other general information about the PE program is

explained on the following pages.

The samples consisted of aqueous natetials spiked with Target Compound

List (TCL) and non-TCL pollutants at environmentally representative levels.
Samples for all laboratories were from the same homogeneous batch. Each sample

set was to be prepared and analyzed by current contractually required procedures.

The EMSL-LV thanks you for your participation in this study and wishes to
congratulate the laboratories for an overall fine performance. We trust that
this information is vital to you as a member of the community of laboratories

analyzing hazardous waste samples for Superfuuad.

s£nj::5} ’

: La:ry But)er, Ph.D.
Snpetvisor, Performance Evaluation Program
Quality Assurance Research Branch
Quality Assurance and Methods Development Division

Enclosure

ce: (w/enclosure)
Carla Dempsey, OERR
Joan Fisk, OERR
Emile Boulos, OERR
Angelo Carasea, OERR
Howard Fribush, OERR
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ORGANTC PERFORMANCE EVALUATION SAMPLE
INDIVIDVAL LABORATORY SUMMARY REPORT
FOR QB 2 FY 88

1 SCORE: 47.3

LABORATORY: Battelle Colusbus (OH)
PERFORMANCE: URACCEPTABLE - Corrective Acuou Mandatory : REPORT DATE: 4/13/1988
RANK: Above = 47 Same s @ Below= § MATRIX: WATER
| LABORATORY ! PROGRAN DATA
90 % CI ) DATA I $LABS $LABS $LABS TOTAL
COMPOURD LOVER UPPER I CON6 Q@ | NOI-ID MIS-QUART CONTAN $LABS
TCL VOLATILE
BROMOMETHANE 64 240 120 : j 2 23
- e )
e~ I IR S DU DR N
R L Ry s R T L i s T Je T
BROHODICBLOW ' 59 80 7 0 4 L] ”'sz “
1,1,2-TRICHLOROETHANE 4 76 62 0 -8 ] 52
BENZENE 12 17 15 1 5 ] 52
- 2-HEXANONE 48 200 99 1 4 0 52
TOLUENE 18 30 23 B ] 2 8 82
CHLOROBENZENE 85 116 160 (] 3 0 52
STYREXE 116 100 ] 6 9 52
XYLENES (TOTAL) 120 188 150 ¢ 6 ) s2
ICL SEMIVOLATILE
2-CHLOROPHENOL =) 2 de M4 "9 8
H-BITROSO-DI-N-PROPYLANINE - m ST 45 Tn. - AT 32T 8 X o 0 I T T e 0 T
ISOPHORONE . 68 é 8
z.4-nmmmmox. it 1077700 ' 2 e S TIT T T T @ IR
MIC ‘CID“'"” TR T oD . s‘_.‘_: . L ‘. .:_v:‘
umcm.omurmm 61 "9 3 0
2-NETHYLNAPHTHALENE , 20 (1) 48 2. @ 1 3 ]
%4, 6-TRICELOROPHENOL 55 100 94 92 $ 0 9 8
2-MITROBILINE 50 18 e M 8 2 8
ACENAPHTHYLENE "~ "% "~ "~ "7 """ 89T T 100712071200 "X AT 0 B R
ACEBAPHTHERE I e AL __)_61 AT 100_;_;;;00 11‘;»__,;‘ ‘*‘;_, e 0 e R ] S _‘_5..‘_;-.;...0 37
2,4-DINITROPHENOL ) 260 140 210 3 ITTTTTTTR
DIBENZOFURAN % 160 140150 ] 7 ]
4-NITROPHEROL . == . S0 . 200 \4ol70 ] ) ¢
FLUORENE SO 6T 1000110120 XX 0 B 0o RF
DIETHYLPUTHALASE o ————— - - - s
PENTACHLOROPHENOL ’ 74 230 165148 ] 6 e 82
PHENANTHREME ‘ 62 10 100l @ & 1 § 0 52
ARTHRACENE S? 16 100 % :t (] 5 ] 52
PYRENE L (PR S | B 11 e o 6 [ 52
RS R TR IREI ) e ————— T —g e PG ' -9 ——i 53~ 2
BENZO(A)AKTHRACEXE i ~ 100 88792 [ ] 2 0 §—
DI-N-OCTYL PHTHALATE 10 108 %5 45 6 2 (] 82
DIBENZ(A,H)ANTHRACENE 17 149 o 61 1 2 o LY]
ICL PESTICIDES
BEPTACHLOR 0.08 .43 0.2 ] 8 ] 52
ALDRIN 0.14 9.53 0.38 18 5 e §2
EXDRIN 0.16 0.48 0.86__ X 2 1 I T
RON-TCL SENIVOLATILE
BENZOPHENONE  $w 445 pur 870 0 0 ] s 52
DISULFOTON ) - e e U T ) ] (] 0 ... 82
CHLORPYRIFOS Lt T3 por S4o 19 0 ] ] 52
2-NITRO-P-CRESOL £+ 949  pue 927 n o3 0 ] ] 52
ICL SEMIVOLATILE (Contaminants) " no
M
SENZYL ALCOHOL . 4B ] ’ [ ] 52
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ORGANIC PERFORMANCE EVALUATION SAMPLE
INDIVIDUAL LABORATORY SUMMARY REPORT

FOR Q8 2 FY 88
LABORATORY: Battelle Columbus (OH) £ SCORE: 47.3
PERFORMANCE: UNACCEPTABLE - Corrective Actions Mandatory ' REPORT DATE: 4/13/1988
RANK: Above = 47 Same = O Below = § - MATRIX: VATER
| LABORATORY | PROGRAN DATA
90 % CI t DATA | SLABS $LABS 4LABS TOTAL
COMPOUND LOVER UPPER | CONC " .& i NOT-ID MIS-QUANT CONTAN $LABS
BIS(2-EXHYLHEXYL)PHTHALATE .. [ D00 i e o O8O O 0 1 84
TCL PESTICIDES (Contaminants) . @
DIELDRIR 8, k1) 0 0 1 52
HEPTACHLOR EPOXIDE : 0.012 J (] (] ] 52
ALPRA-CHLORDANE _ 0.4 0 () 0 52
BOB-ICL SEMIVOLATILE (Contasinants)
2H-18DOL-2-0RE,1,3-DINYDRO- -+ Q%7 pw GCO A ] 0 2 52
- ‘BORANE, DINETHOXY~ &t Qe por SA 15 ] ] ] 52
BENZENE, POSS C2 BITRO- £t 906  perdsz 48 0 ] 0 82 "
rumon.smo-s(zm- . &b q;. por 277 12 (] . ) ) LY

¢ OF ICL COMPOUNDS ROT-IDENTIFIED: 1

§ OF TCL CONPOUNDS MIS-QUANTIFIED: 7

§ OF TCL CORTANIRANTS: 1 ad
¢

¢

OF NON-TCL COMPOUEDS NOT-IDENTIFIED: 1
OF NON-TCL CORTAMINANTS: 4

= B w ol Toraw TCLs spiked E .
26
~ 2+ 7T+l t+d

Score = 100 - Ei—o— « (2A+B+C) + 2.2 % (D+E)

[}

4.7
=

C-168



For Review and Approval

No _G1271-2260 (826)

Name [ inals Date Internal Distribution
0 [ i i
C:r?::r::wce B Hidy Qﬂ— LY 14 RL Joiner/JE Gebhart
JE Gebhart QLD |25 DW Raichart
Nl 7 LH Kenny
=1 ~ SS Hetzel
A8 Hayer f f/// LS RA Mayer
RMO
File
Approved

June 2, 1988

Dr. Harold Vincent

U.S. EPA Environmental Monitoring
Systems Laboratory (EMSL-LV)

944 E. Harmon

Las Vegas, NV 89109

Dear Dr. Vincent:

Please find enclosed For your review and approval, a listing of the
gcorrectivezactions: taken in response to our participation in the EMSL-LV
SecondEQuarteryEY 88’ ¢2Performance Evaluation Study #{QB2 EEYZ88)=%

[Case No. 8783]. | |
The information provided by the Superfund Perfbrmance Evaluation Program

has been of great use to Battelle by indicating areas in which we can
improve the performance of our analytical and quality assurance programs.

If you have any questions or comments concerning the corrective actions -
we have taken, please contact me at (614-424-4605) or Bruce Hidy at

(614-424-4591).

Sincerely,

DrbhurAt
1,

. Gebhart, Ph. D.
Section Manager
Analytical Chemistry Section
JEG:gp
cc: Karen-Knight (DOE)

Enclosure
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CORRECTIVE ACTIONS FOR QB2, FY 88
TCL VOLATILE

Performan ]em

One TCL volatile compound, 2-Butanone, was not detected. This compound is
difficult to detect due to its poor purging efficiency, poor chromatography
(broad peak shape), and poor response (low response factor). Careful
inspection of the sample file showed this compound to be present at the

expected retention time.

Corrective Action

We are currently trying to improve the purging efficiency of this compound by
increasing the purge flow from 30 mL/min to 40 mL/min. We have also increased
the sensitivity of the automated search procedure and will continue to manu-
ally search all samples for this compound until we are certain that the

automated procedure is reliabie.

ICL SEMIVOLATILE

Performance Problems

Six TCL semivolatile compounds were detected and reported at levels which:
exceeded the 90% confidence interval (CI) for each compound. Additionally,

three TCL semivolatile compounds were flagged as exceeding their upper warning

limit. Further investigation of this fraction showed that the majority of the

compounds detected and reported were near the upper limit of their 90% CI.

Corrective Actions

The two most 1ikely causes for this consistent high bias in our reported
values were investigated. First, the volume calibration for the sample
extract vials Was checked. If the samples extracts had been concentrated to a
volume Tess than 1.0 mL then the analyte concentrations would appear to be
higher than expected. Each sample vial was clearly and accurately marked for
1.0 mL. The second likely cause was that the concentration of our internal
standard solution had changed such that the concentration of the internal
standard analytes was less than the 40 ng/uL specified by the SOW. A fresh
internal standard solution was prepared from a new ampule of the same Lot
number used for the QB analyses. A comparison of the response of the two
solution showed very good agreement for all of the compounds. At this point a
third, less likely, cause was investigated. A fresh calibration curve was
prepared from materials obtained from the EPA QAMB. The 50 pg/L standard used
for the daily CCC used during the analysis of the QB samples was compared to
the 50 pg/L standard from QAMB materials. Again, all analytes were found to
be in good agreement between the two standards. None of the above items would
appear to be the source of the consistent high bias in our data. At this
point we have been unable to identify any additional possibilities likely or
unlikely which we can evaluate. The only other possibility we have considered
is based on the fact that we prepared these samples using continuous liquid-
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liquid extraction and normally achieve high extraction efficiency and high
recoveries of the analytes. If the majority of the reporting laboratories
used separatory funnel extractions, which may have yielded lower recoveries,
then the 90% CI may be bias toward the lower recovery values.

TCL PEST)

Perfo Probl

One TCL pesticide compound, Endrin, was reported above the 90% CI established
for that compound. This compound was confirmed using the secondary column.
However, confirmation of the quantification was not investigated prior to the
submission of this QB. Further investigation showed that the endrin standard
used for calibration for this data had degraded significantly resulting in a
lower than expected response for that standard. This caused the reported
value for the sample to be higher than it should have been. No other

standards were found to have degraded.

rrective A

We will carefully evaluate the performance of all of our standards for each of
the compounds based on their historical performance prior to the analysis of
all samples. Any significant change (as specified by the SOW) in the response
of any analyte will be addressed by preparation of a new standard for that

analyte.

N-TCL VOLAT
Perf e
None indicated.
rr A

None required.*

NON-TC MIVOLAT

Perf Problem

One Non-TCL semivolatile compound, Disulfoton, was not detected. This
compound was found to be totally unresolved chromatographically from
phenanthrene-dl10, an internal standard present at a relatively high level in

the sample.

Corrective Actions

Additional attention will be paid to the symmetry of the TCL compound peaks,
internal standard and surrogate compound peaks for indications of partial
coelution of Non-TCL compounds. Also, additional attention will be paid to
the mass spectra of the TCL compounds detected and the mass spectra of all
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internal standard and surrogate standard peaks to determine the presents of
"extra" ions which would indicate complete coelution of a Non-TCL compound

with these other standard peaks.

taminan
Performance Problems
None indicated.
r iv
None required.
ICL SEMIVOLATILE (Contaminants)

Performance P

One TCL semivolatile compound, Benzyl alcohol, was reported as detected at
14 pg/L, Jjust above the CRQL of 10 pg/L. Confirmation of the mass spectra for
benzyl alcohol was made against that days CCC standard. This compound was
also detected and report in the matrix spike and matrix spike duplicate
analyses at 13 pg/L and 11 jig/L respectively. Benzyl alcohol was not detected
or reported in the sample blank analysis. _

Corrective Actions

Based on the above data we believe that the detection and reporting of this
compound was valid and no corrective actions are justified.

JCL PESTICIDE (Contaminants)
Performance Problems

One TCL pesticide, Dieldrin, was detected and reported as 0.051 pg/L (Form I
PEST, page 0270) which is below the CRQL of 0.10 upg/L. The value was
incorrectly entered as 0.51 pg/L on the EPA Individual Laboratory Summary

Report Form. :
Corr ve Acti

Because the value was incorrectly entered by EPA no corrective actions are
Justified.

NON- | I1VO ontaminants

Performance P;oblemg

Four Non-TCL semivolatile compounds (TICs) detected and reported were scored
as contaminants. In the judgement of the experienced analysts who generated
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and reviewed the data, al<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>