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Analytical Report 4‘"
6?92429'691’
Client : TNU-HANFORD B00-044 W.0.# : 10985-001-001-9999-00
RFW# : 00070964 Date Received: 07-25-00
SDG/SAF# : H0925/B00-044 ﬂ)& @EHWE@
METALS CASE NARRATIVE DEC 05 2000
EDMC
1. This narrative covers the analyses of 1 solid sample and 1 TCLP leachate sample.

2. The samples were prepared and analyzed in accordance with methods checked on the attached
glossary.

3. All analyses were performed within the required holding times.
4 The cooler temperature has been recorded on the Chain of Custody.

5. All Initial and Continuing Calibration Verifications (ICV/CCVs) were within the 90—110%
control limits (80-120% for Mercury).

6. All Initial and Continuing Calibration Blanks (ICB/CCBs) were within control limits (less than
the PQL).

7. All preparation/method blanks (MB) were within method criteria {less than the Practical
Quantitation Limit (3X the IDL), MB value less than 5% of the RCRA limit, or samples
greater than 20X MB value}. Refer to the Inorganics Method Blank Data Summary.

8. All ICP Interference Check Standards were within control limits.

9. All laboratory control samples (LCS) were within the laboratory control limits. Refer to the
Inorganics Laboratory Control Standards Report.

10.  The matrix spike (MS) recoveries for 4 analytes were outside the 75-125% control Limits.
Refer to the Inorganics Accuracy Report.

The rewults preacasd in this report refate only to the analytical testing and conditions f the samgles at reocipt and during storage. Al pages of this sopot arc intogral parts
of the analytical data, Therefore, this report should andy be reprodhuced in its enirety of \8 pages. 01



11.

12.

13.

14,

15.

For analytes where the ICP MS is out-of-control, a post-digestion MS (PDS) and serial
dilution are performed. A PDS was prepared at meaningful concentration levels, due to high
concentrations of the following analytes:

PDS PDS
Sample ID Element Concentration (ppb) % Recovery
BOYOL9 Aluminum 20,000 94.5
Iron 20,000 89.0
Manganese 1,000 953
Antimony 1,000 99.2

The duplicate analysis for Cadmium for sample BOYOLS (total) was outside the 20% Relative
Percent Difference (RPD) control limits while all of the RPDs were within the control limits for
the TCLP sample. Refer to the Inorganics Precision Report.

The TCLP extract from sample BOYOLS was selected for the matrix spike (MS) for this
analytical batch. All MS recoveries were greater than 50% as per method criteria.

For the purposes of this report, the data has been reported to the Instrument Detection Limit
(IDL). Values between the IDL and the Practical Quantitation Limit (PQL) are acquired in a
region of less-certain quantification.

I certify that this sample data package is in compliance with SOW requirements, both
technically and for completeness, other than the conditions detailed above. Release of the data
contained in this hard-copy data package has been authorized by the Laboratory Manager or a
designee, as verified by the following signature.

(Bx e 08-12-0°

J. Michael Taylor Date
Vice President
Philadelphia Analytical Laboratory

mld/m07-964
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METALS METHOD GLOSSARY

The following methods are used as reference for the digestion and analysis of samples contained within this
Recra Lot#: 000’7LQ(04

Leaching Procedure: __ 1310 _ul‘Sﬁ __1312 __ Other:
CLP Metals __ Digestion and __ Analysis Methods: _ ILM03.0 _ I1L.M04.0

Metals Digestion Methods: _ 3005A _Laﬂf(lA __3015 __3020A _L_@Oﬁ __3051

2007 __SS17
__Other:
Metals Analysis Methods
EPA
846 EPA STDMTD OSWR USATHAMA

Aluminum é‘l‘;ﬂi __200.7 99
Antimony 6010B _ 7041° __200.7 _ 204.2 99
Arsenic __6010B __7060A* _ 2007 _ 2062  _ 3113B 99
Barium /6010B —200.7 99
Beryllium 010B __200.7 9
Bismuth __6010B* __200.7° __1620 _99
Boron __6010B __200.7 _99
Cadmium L6010B _ 7131A¢ 2007 _ 2132 99
Calcium /6010B 2007 99
Chromium L6010B __7191°  __200.7 _ 2182 __SS17
Cobalt 6010B _200.7 99
Copper wO010B  7211° 2007 _ 2202 99
Iron 60108 2007 99
Lead 6010B _ 7421 2007 _ 2392  _ 3113B 99
Lithium __6010B __7430* _ 200.7 1620 99
Magnesium 6010B 2007 99
Manganese 0B / 2007 _9
Mercury 470A° /74T1A® _ 245.1%__ 24557 929
Molybdenum __6010B __200.7 99
Nickel 3;5‘1103 2007 99
Potassium 6010B __7610* _ 2007 _ 258.1° 99
Rare Earths __6010B! __200.7° 1620 _ 99
Selenium 010B _ 7740% _ 2007 _ 2702  _ 3113B 99
Silicon __6010B’ 2007 __1620 99
Silica __6010B _200.7 __1620 99
Silver 6010B _ 7761° _ 2007 _ 2722 99
Sedium 010B __7770* _ 2007 _ 273.1° _99
Strontium __6010B __200.7 9
Thallium __6010B __7841°% _ 200.7 _279.2_ 200.9 _ 99
Tin __6010B __2007 _99
Titaniom __6010B __200.7 _9
Uranium __6010B' __200.7' __1620 _9
Vanadium 160108 ~200.7 ~ 99
Zinc 010B __200.7 99
Zirconium __6010B' __200,7" __l1620 _99
Other: Method:

L-W1-003/M-11/99




METHOD REFERENCES AND DATA QUALIFIERS

DATA QUALIFIERS

U

*

Indicates that the parameter was not detected at or above the reported limit. The
associated numerical value is the sample detection limit.

Indicates that the original sample result is greater than 4x the spike amount added.

ABBREVIATIONS

MB
MS

Method or Preparation Blank.

= Matrix Spike.

MSD = Matrix Spike Duplicate.
REP = Sample Replicate

LCS
NC

Laboratory Control Sample.
Not calculated.

ANALYTICAL METAL METHODS

1.

2,

Not included in the method element list.

Modified Hg: Hgl and Hg2 require less total volume of digestate due to the
autosampler analysis. Sample volumes and reagents for mercury determinations in
water and soil have been proportionately scaled down to adapt to this semi-
automated technique. The sample volume used for water analysis is 33 mL. For
soils, 0.1 grams of sample is taken to a final volume of 50 mL (including all
reagents).

Modified Hg: Hgl and Hg?2 require less total volume of digestate due to the
autosampler analysis. Sample volumes and reagents for mercury determinations in
water and soil have been proportionately scaled down to adapt to this semi-
automated technique. The sample volume used for water analysis is 33 mL. For
soils, three 0.1 gram of sample is taken to a final volume of 50 mL (including all
reagents).

Flame AA.

Graphite Furnace AA.

RFW 21-21L-033/N-10/96



Recra LabMNet - Lionville

INORGANICS DATA SUMMARY REPORT 08/11/00

CLIENT: THU-HAMFORD BOO-044
WORK ORDER: 109%85-001-001-9999-00

RECRA LOT #: 00O7LI64

REPORTING DILUTION
SANFLE SITE ID ANALYTE RESULT UNITS LIMIT FACTOR
T -
-001 BOYOL® Silver, Total 0.37 u Ma/KG Q.37 1.0
Muminum, Total 8060 ¥a/Ka 1.6 1.0
Barium, Total 101 wa/xa 0.36 1.0
Beryllium, Total 0.3% NG /KG 0.01 1.0
Calcium, Total 8470 MG/XG 1.6 1.0
Cadmium, Total 0.6% u MG/KSG 0.69 1.0
Cobalt, Total 10.9 MG/FG 0.49 1.0
Chromium, Total 33.8 MNG/KQ 0.50 1.0
Copper, Total 17.1 ua/Ka .42 1.0
Iron, Total 22100 N3 /¥a 0.76 1.0
Marcury, Total 0,02 u Ma/XaG 0.02 1.0
Potassium, Total [ 111 Ma/Kxn 50.5 1.0
MNagnesium, Total 4520 Ma/KA 5.5 1.0
Manganeee, Total gy wa/ra 0.17 1.0
Sodium, Total 1130 N3/¥%a 3.9 1.0
Nickel, Total 19.8 MG/XG 2.0 1.0
Antimony, Total 3.9 u MI/KG 3.9 1.0
Vanadium, Total 4.3 MG/ XG 0.54 1.0
Zine, Total 75.3 Ma/xKe 0.34 1.0
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CLIENT: TRU-HANFORD BOO-044

Recra LabNet - Lionville

WORK ORDER: 10905-001-001-%%93-00

INORGANICS METROD BLANK DATA SUMMARY PAGE 08/11/00

RECRA LOT #: O0007LS64

SAMPLE SITE ID AMALYTE RESULT

- mmn

BLANK1 33L1452-MP1 8ilver, Total 6.26 u
Aluminum, Total 1.8 u
Barium, Total 0.25 u
Beryllium, Total 0,01 u
Calecium, Total 1.1
Cadmium, Total 0.48 u
Cobalt, Total 0.34 u
Chromium, Total 0,35 u
Copper, Total 0.29 u
Ireon, Total 9.81
Potassium, Total 35.2 u
Magnesium, Teotal 3.6 u
Manganesa, Total 0.12 u
Sodium, Total 2.7 u
Hickel, Total 1.4 u
Antimeny, Total 2.7 u
Vanadium, Total 0.30 u
Zine, Total 0.34 u

BLANK1 00C02423-MB1 Naroury, Total 0.02 u

BLANK1 99L1446-MD1 Silver, TCLF Leachate - 4.1 u
Arsenic, TCLP Leachate 33.7 u
Barium, TCLP Laachate 2.9 u
Cadmium, TCLP Laachate 4.3 u
Chromium, TCLP Leachatas 7.5 u
Lead, TCLP Leachate 35.1 u
Selenium, TCLP Leachats 43.9 u

BLANK2 9IL1446-MB2 Silver, TCLPF Leachate 4.1 u
Arsenic, TCLP Leachats 3.7 u
Barium, TCLF Leachate 7.8
Cadmium, TCLP Leachate 4.3 u
Chromium, TCLP Leachate 7.5 u
Lead, TCLP Leachats 35.1 wu
Selenium, TCLP Leachate 43.% u

BLANK1 00C0245-MB1 Mercury, Total 0.10 u

BLANK2 00C0245-MNB2 Meraury, TCLP Lasachate 0.10 u

REPORTING
UNITS LIMIT

DILUTION
FACTOR

HG/XQ
MO/KG
NG/XG
NG/RG
NG/Xa
Ma/xa
Na/Ka
NG/KG
u3 /X3
NG/ XG
MO/KG
ua/RG
MO/XG
NG/RG
MG/KG
NG/K3
Na/KQ
Na/Ka

NG/XG

Ua/L
ua/L
oa/L
oa/L
0a/L
ua/L
uG/L

wa/L
0a/L
ua/L
ve/L
ua/L
oa/L
oa/L

UG/L

wa/L

0.26
1.0
0.25
0.01
1.1
0.48
0.34
¢.35
0.29%
0.53
35.2
3.0
0.12
2.7
1.4
2.7
.38
0.24

4.1
13.7
2.9
4.3
7.5
33.1
43.%

4.1
3.7
2.9
4.3
7.8
as.1
43,9

0.10

1.0
1.0
1.0
1.0
1.¢
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
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Recra LabNet - Lionville

INORGANICS ACCURACY REPORT ©8/11/00

CLIENT: THU-HANTORD B00-044
WORK ORDER: 10585-001-001-%%99-00

RECRA LOT #: 000TLIG64

SPIXKED INITIAL SPIKED nn.moi
SANPLX 8ITE ID ANALYTE SAMPLE RESULT MAMOUNT %SRECOV FACTOR (SPK)
= LT Ty
-001 BOYOLS Silver, Total 6.9 0.37u 1.2 95.8 1.0

Aluminum, Total 11000 060 287 1025 '+
Bazium, Total k)] 101 287 5.3 1.
Peryllium, Total £.9 0,358 7.2 1.0
Caleium, Total 12600 8470 3580 114.1 1.
Cadmium, Total 6.7 .65 T.2 93.1
Cobalt, Total 78.9 10.9 731.7 4.8
Chromium, Total 64.0 33.8 208.7 108.2
Copper, Total 50.8 17.1 35.9 93.9 .
Iron, Total 258300 212100 143 22587 .
Mercury, Total 0.24 0.03u 0.22 105.0 .
Potassium, Total 12300 [-111) asseo 103.0
Magnesium, Total 8440 4520 580 109.3 1.0
Manganeae, Total 476 67 71.7 152.4*
Sodium, Total 4350 1130 3580 89.9
Nickel, Total 85.% 19.6 71.7 92.5%
Antimony, Total 33.5 3.%9u 71.7 46.7
Vanadium, Total 117 44.3 7.7 101.3
Zine, Total 143 75.3 71.7 94.0 .

08



Recra LabNet - Lionville

INORGANICE ACCURACY REPORT 08/11/00

CLIENT: THU-HANFORD BOO-044 RECEA LOT #: 000TLSS4
WORK ORDER: 10985-001-001-5399%-00
SPIKED IMITIAL BPIKED DILUTION
SAMPLE 8ITE ID ANALYTE SANPLE RESULT ANOUNT SRECOV FACTOR {SPK}
JRpSTp—— - - .

-002 BOYOLS Silver, TCLP Leachate 4340 4.1 u 5000 98. 9 1.0
Arssnic, TCLF Leachate 5310 33.7 v 5000 106.3 1.0
Barium, TCLP Leachate 111000 511 100000 110.2 5.0
Cadmium, TCLP Leachate 1010 4.3 u 100¢ 100.9 1.0
Chromium, TCLP Leachat 4970 7.5 u S000 99.3 1.0
Mercury, TCLFP Ieachate 204 0.50u 200 102.1 50.0
Lead, TCLF Leachate 5150 5.1 u 5000 103.1 1.0

Selenjium, TCLP Leachat 1090 43.9 u 1000 109.5 1.0



Recra Lab¥Wet - Lionwille

INORGANICS PRECISION REPORT 08/11/00

CLIENT: TNU-HANFORD BOO-044 RECRA LOT # QDOTL.S9E4

WORK ORDER: 10985-001-001-5999-00
INITIAL

SANPLE SITE ID ANALYTE RESULT REPLICATE RPD

EEEEERE SEESEESENEEREENEENENNE EEEAESENEEEFFNFEEENEEERES EEEEEErR EEAEEERSER FENEERE

-001REP BOYOLY 8ilver, Total 0.37u 0.40u HC
Aluminum, Total 8060 8110 0.72
Barium, Total 101 9.7 1.5
Peryllium, Total 0.38 0.36 3.2
Calcium, Total 8470 Te30 7.8
Cadmium, Total 0.63u 0.77 e 200
Cobalt, Total 10.9 10.5 3.7
Chromium, Total 33.9 32.6 3.6
Copper, Total 17.1 16.4 4.2
Iron, Total 22100 22000 0.30
Meroury, Total 0.02u 0.03u NC
Fotassium, Total 8660 8510 1.8
Magnesium, Total 4520 4400 2.5
Manganess, Total 367 362 1.2
Sodium, Total 1130 1060 6.3
Hickel, Total 19.6 18.2 7.4
MAntimony, Total 3.%u 4.1 u ]
Vanadium, Total 44.3 44.3 0.00
Zins, Total 5.3 69.0 8.7 ™

DILUTION

FACTOR (REP)

suESRAGRGaN
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.9
1.0
1.0
1.0
1.¢
1.0
1.0
1.0
1.0
1.0
1.0
1.0
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Recra LabNet - Lionville

IHORGANICS LABORATORY CONTROL STANDARDS REPORT 08/11/00

CLIENT: THU-EANFORD BOO-044 RRCRA LOT #: 0007L964

WORK ORDER: 10385-001-001-9933-00
SPIXKED SPIXED

SAMPLE SITE ID AHALYTE SAMFLE AMOUNT UNITS XRECOV
. .
LCS1 99L1452-1LC1 Silver, LCB 4.7 0.0 MO/XG 89.4
Aluminunm, LCS 463 500 Ma/xa 93.1
Barium, OB 493 500 we/KG 90.5
Beryllium, LCS 22.6 25.0 MG/Xa 90.4
caleiym, LCS 2300 2500 MG/KG 31.9
Cadmium, Le8 21.4 25.0 MG/Kg 5.6
Cobalt, LCS 234 250 M0/X9 93.7
Chrcaium, LCS 45.8 50.0 MAa/Ka 91.6
Copper, LCS 112 125 uG /KO 85.7
Iron, LGS 468 500 NG/X0 93.6
Potasnium, LCS 22350 1500 MG /KG 0.1
Magnesium, LCE 22%0 2500 ¥e/xa 51.5
Manganese, LCS 8.9 7%.0 MNG/KG 91.9
Sodium, LCS 2360 2500 NO/XG 0.3
Wickal, LCS 188 200 N3/XG 94.0
Antimony, LCE a73 300 NG /KT $1.1
Vanadium, LCS 230 250 MG/XG 91.9
zineo, LCS 1.2 100 MG/XG 91.2
LCS1 00C0242-LC1 Marecury, LCS 0.7% 0.7 MNu/KG 108.6
LCS1 99L1446-LCL Silver, LCS 491 500 va/L $8.3
Arsenia, LCS 11100 10000 va/L 110.9
Barium, LCS 4980 5000 va/L 99.7
Cadmium, LCS 3241 250 ve/L 96.2
Chromium, LCS 437 500 ua/L 99.4
Lead, LCB 2510 2500 ua/L 1006.4
Salenium, LCS 11100 10000 /L 111.0

Les1 00C0245-LCL Nexroury, LC3 5,3 5.0 Uo/L 106.7



Recra LabNet - Lionville Laboratory
INORGANIC ANALYTICAL DATA PACKAGE FOR

DATE RECEIVED: 07/25/00
CLIENT ID /ANALYSIS RFW #
BOYOLY

TCLP 001
SILVER, TOTAL o0l
SILVER, TOTAL 001 REP
SILVER, TOTAL 001 M8
ALUMINUM, TOTAL 001
ALUMINUM, TOTAL 001 REP
ALUMINUM, TOTAL 001 MS
BARIUM, TOTAL 001
BARIUM, TOTAL 001 REP
BARIUM, TOTAL 001 MS
BERYLLIUM, TOTAL ool
BERYLLIUM, TOTAL 001 REP
BERYLLIUM, TOTAL 001 M8
CALCIUM, TOTAL 001
CALCIUM, TOTAL 001 REP
CALCIUM, TOTAL 001 Ms
CADMIUM, TOTAL 001
CADMIUM, TOTAL 001 REP
CADMIUM, TOTAL 001 M5
COBALT, TOTAL 001
COBALT, TOTAL 001 REP
COBALT, TOTAL 001 MS
CHROMIUM, TOTAL 001
CHROMIUM, TOTAL 001 REP
CHROMIUM, TOTAL 001 MS
COPPER, TOTAL 001
COFPPER, TOTAL 001 REP
COPPER, TOTAL 001 MS
IRON, TOTAL 001
IRON, TOTAL 001 REP
IRON, TOTAL 001 MS
MERCURY, TOTAL 001
MERCURY, TOTAL 001 REP
MERCURY, TOTAL 001 M8
POTASSIUM, TOTAL 001

80
80
50
80
50
80
80
80
80
80
80
80
80
80
50
80
80
80
80
80
50
80
80
80
80
8o
80
80
8o
80
80
80
8o
8o
80

TNU-HANFORD B0O0-044

RFW LOT # :0007L964

PREP # COLLECTION EXTR/PREP ANALYSIS
00LTOO078 07/17/00 08/02/00 08/03/00
99L1452 07/17/00 08/08/00 08/09/00
99L1452 07/17/00 08/08/00 08/09/00
99L1452 07/17/00 08/08/00 08/09/00
99L1452 07/17/00 08/08/00 08/05/00
99L1452 07/17/00 08/08/00 08/09/00
99L1452 07/17/00 08/08/00 08/05/00
99L1452 07/17/00 08/08/00 08/059/00
29L1452 07/17/00 08/08/00 0B/09/00
99L1452 07/17/00 08/08/00 08/09/00
995L1452 07/17/00 08/08/00 08/09/00
9911452 07/17/00 08/08/00 08/09/00
99L1452 07/17/00 08/08/00 08/09/00
99L1452 07/17/00 08/08/00 08/09/00
99L.1452 07/17/00 08/08/00 08/09/00
99L1452 07/17/00 08/08/00 08/09/00
95L1452 07/17/00 08/08/00 08/09/00
99L1452 07/17/00 08/08/00 08/09/00
99L1452 07/17/00 08/08/00 08/09/00
99L1452 07/17/00 08/08/00 08/09/00
95L1452 07/17/00 08/08/00 08/09/00
99L1452 07/17/00 08/08/00 ©08/09/00
95L1i452 07/17/00 08/08/00 08/09/00
99L1452 07/17/00 08/08/00 08/09/00
99L1452 07/17/00 08/08/00 08/05/00
99L1452 07/17/00 08/08/00 08/09/00
98L1452 07/17/00 08/08/00 08/09/00
99L1452 07/17/00 08/08/00 08/09/00
99L1452 07/17/00 08/08/00 08/09/00
99L1452 07/17/00 08/08/00 08/09/00
99L1452 07/17/00 08/08/00 08/09/00
00C0242 07/17/00 08/07/00 08/07/00
00CD242 07/17/00 08/07/00 08/07/00
00C0242 07/17/00 08/07/00 08/07/00
99L1452 07/17/00 08/08/00 08/09/00

13



Recra LabNet - Lionville Laboratory
INORGANIC ANMALYTICAIL DATA PACKAGE FOR

TNU-HANFORD BOD-044

DATE RECEIVED: 07/25/00 RFW LOT # :0007L964

CLIENT ID /AMALYSIS RPFW # MTX PREP # COLLECTION EXTR/PREP ANALYSIS
POTASSIUM, TOTAL 001 REP 80 99L1452 07/17/00 08/08/00 08/09/00
POTASSIUM, TOTAL 001 M8 80 99L1452 07/17/00 08/08/00 08/09/00
MAGNESIUM, TOTAL 001l SO 99L1452 07/17/00 08/08/00 08/09/00
MAGNESIUM, TOTAL 001 REP 80 99L1452 ©7/17/00 08/08/00 08/09/00
MAGNESIUM, TOTAL 001 MS SO 99L1452 07/17/00 08/08/00 08/09/00
MANGANESE, TOTAL 001 80 99L1452 07/17/00 08/08/00 08/08/00
MANGANESE, TOTAL 001 REP 80 99L1452 07/17/00 08/08/00 08/09/00
MANGANESE, TOTAL 001 M8 S0 99L1452 07/17/00 08/08/00 08/05/00
SODIUM, TOTAL 001 80 99L1452 07/17/00 08/08/00 08/09/00
SODIUM, TOTAL 001 REP 80 99L1452 07/17/00 08/08/00 08/08/00
SODIUM, TOTAL 001 MS 80 99L1452 07/17/00 08B/08/00 08/09/00
NICKBL, TOTAL 001 80 99L1452 07/17/00 ©08B/08/00 08/03/00
NICKEL, TOTAL 001 REP 80 99L1452 ©7/17/00 08/08/00 08/09/00
NICKEL, TOTAL 001 MS 80 99L1452 07/17/00 08/08/00 08/09/00
ANTIMONY, TOTAL 001 80 99L1452 07/17/00 08/08/00 08/08/00
ANTIMONY, TOTAL 001 REP 80 99L1452 ©07/17/00 08/08/00 08/09/00
ANTIMONY, TOTAL 001 MS 80 99L1452 07/17/00 08/08/00 08/09/00
VANADIUM, TOTAL 001 80 99L1452 07/17/00 08/08/00 08/09/00
VANADIUM, TOTAL 001 REP 80 99L1452 07/17/00 08/08/00 08/09/00
VANADIUM, TOTAL 001 MS 80 99L1452 07/17/00 08/08/00 08/09/00
ZINC, TOTAL 001 80 99L1452 07/17/00 08/08/00 08/09/00
ZINC, TOTAL 001 REP 80 95L1452 07/17/00 08/08/00 08/09/00
ZINC, TOTAL 001 M8 80 99L1452 07/17/00 0B/08/00 08/09/00
SILVER, TCLP LEACHAT 002 W 99L1446 0B/03/00 08/04/00 08/04/00
SILVER, TCLP LEACHAT 002 REP W 95Ll1446 08/03/00 08/04/00 08/04/00
SILVER, TCLP LEACHAT 002 MS W 9911446 08/03/00 08/04/00 08/04/00
ARSENIC, TCLP LEACHA 002 W 99L1446 08/03/00 0B/04/00 08/04/00
ARSENIC, TCLP LEACHA 002 REP W 99L1446 08/03/00 08/04/00 08/04/00
ARSENIC, TCLP LEACHA 002 MS W 99%L1446 08/03/00 08/04/00 08/04/00
BARIUM, TCLP LEACHAT 002 W 99L1446 08/03/00 0B/04/00 08/04/00
BARIUM, TCLP LEACHAT 002 REP W 99Ll1446 08/03/00 08/04/00 08/04/00
BARIUM, TCLP LEACHAT 002 M5 W 99L1446 08/03/00 08/04/00 08/04/00
CADMIUM, TCLF LEACHA 002 W 99L1446 08/03/00 08/04/00 08/04/00
CADMIUM, TCLP LEACHAR 002 REP W 99L1446 08/03/00 08/04/00 08/04/00
CADMIUM, TCLP LEBACHA 002 MS W 99L1446 08/03/00 08/04/00 08/04/00
CHROMIUM, TCLP LEACH 002 W 99L1446 08/03/00 08/04/00 08/04/00
CHROMIUM, TCLP LEACH 002 REP W 99L1446 08/02/00 08/04/00 08/04/00
CHROMIUM, TCLP LEACH 002 MS W 99L1446 08/03/00 08/04/00 08/04/00
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Recra LabNet - Lionville Laboratory
INORGANIC AMALYTICAL DATA PACKAGE FOR

TNU-HANFORD BO0-044

DATE RECEIVED: 07/25/00 RFW LOT # :0007L964

CLIENT ID /ANALYSIS RFW § MTX PREP # COLLECTION EXTR/PREP ANALYSIS
MERCURY, TCLP LEACHA 002 W 00C0245 08/03/00 08/07/00 08/08/00
MERCURY, TCLP LEACHA 002 REP W 00C0245 08/03/00 08/07/00 08/08/00
MERCURY, TCLP LEACHA (002 MS W 0000245 08/03/00 08/07/00 08/08/00
LEAD, TCLP LEACHATRE 002 W SS9Ll1446 08/03/00 08/04/00 08/04/00
LEAD, TCLP LEACEATE 002 RXP W 99L1446 08/03/00 08/04/00 08/04/00
LEAD, TCLP LEACHATE 002 MS W 99L1446 08/03/00 08/04/00 08/04/00
SELENIUM, TCLP LEACH 002 W S9L1446 08/03/00 08/04/00 08/04/00
SELENIUM, TCLP LEACH 002 REP W 99L1446 08/03/00 08/04/00 08/04/00
SELENIUM, TCLP LEACH 002 MS W 99L1446 08/03/00 08/04/00 08/04/00

LAB QC:

SILVER LABORATORY LC1 BS 8 99L1452 N/A 08/08/00 08/09/00
SILVER, TOTAL MB1 8 9911452 N/A 08/08/00 08/09/00
ALUMINUM LABORTORY LC1 BS 8 99L1452 N/A 08/08/00 08/09/00
ALUMINUM, TOTAL MB1 8 99L1452 N/A 08/08/00 08/0%9/00
BARIUM LASBORATORY LC1 BS 8 99L1452 N/A 08/08/00 08/09/00
BARIUM, TOTAL ME1 8 99L1452 N/A 08/08/00 08/09/00
BERYLLIUM LABORATORY LCl BS 8 99L1452 N/A 08/08/00 08/09/00
BERYLLIUM, TOTAL MB1 8 99L1452 N/A 08/08/00 08/09/00
CALCIUM LABORATORY LC1 BS S 99L1452 N/A 08/08/00 08/09/00
CALCIUM, TOTAL MB1 8 99L1452 N/A 08/08/00 08/09/00
CADMIUM LABORATORY LC1 BS 8 99L1452 N/A 08/08/00 08/09/00
CADMIUM, TOTAL MB1 8 99L1452 R/A 08/08/00 08/09/00
COBALT LABORATORY LC1 BS 8 99%L1452 N/A 08/08/00 08/09/00
COBALT, TOTAL MB1l 8 99L1452 N/A 08/08/00 08/09/00
CHROMIUM LABORATORY LC1 BS 8 995L1452 N/A 08/08/00 08/09/00
CHROMIUM, TOTAL MBl S 99L1452 N/A 08/08/00 08/09%/00
COPPER LABORATORY LCl1 BS B8 99L1452 N/A 08/08/00 08/09/00
COPPER, TOTAL MB1 8 99L1452 N/A 08/08/00 08/09/00
IRON LABORATORY LCl1 BS 8 99L1452 N/A 08/08/00 08/09/00
IRON, TOTAL MBl 8 995Ll1452 N/A 08/08/00 08/09/00
MERCURY LABORATORY LCl BS 8 00C0242 N/A 08/07/00 08/07/00
MERCURY, TOTAL MB1 8 00C0242 N/A 08/07/00 08/07/00
POTASSIUM LABORATORY LCl BS 8 99L1452 K/A 08/08/00 08/09/00
POTASSIUM, TOTAL MBl 8 99L1452 N/A 08/08/00 08/09/00
MAGNESIUM LABORATORY LCl1 BS 8 99L1452 N/A 08/08/00 08/09/00
MAGNESIUM, TOTAL MB1 8§ 95L1452 N/A 08/08/00 08/09/00



Recra LabNet - Lionville Laboratory
INORGANIC ANALYTICAL DATA PACKAGE FOR
TNU-HANFORD B00-044

DATE RECEIVED: 07/25/00 RFW LOT # :0007L964

CLIENT ID /ANALYSIS RPFW # MTX PREP # COLLECTION EXTR/PREP ANALYSIS
MANGANESE LABORATORY LCl BS 8 99L1452 N/A 08/08/00 08/08/00
MANGANESE, TOTAL NBl 8 99%L1452 N/A 08/08/00 08/09/00
SODIUM LABORATORY LC1 BS 8 99L1452 N/A 08/08/00 08/09/00
SODIUM, TOTAL MB1 S 99L1452 N/A 08/08/00 08/09/00
NICKEL LABORATORY LC1 BS 5§ 99L1452 N/A 08/08/00 0B/09/00
NICKEL, TOTAL MB1l 8 99%L1452 N/A 08/08/00 08/09/00
ANTIMONY LABORATORY LC1 BS 8 99L1452 N/A 08/08/00 08/09/00
ANTIMONY, TOTAL MB1l § 99L1452 N/A 08/08/00 08/09/00
VANADIUM LABORATORY LC1 BS 8 99L1452 N/A 08/08/00 08/09/00
VANADIUM, TOTAL MB1 S 9%L1452 K/A 08/08/00 08/09/00
ZINC LABORATORY LC1 BS § 99%L1452 N/A 08/08/00 08/09/00
ZINC, TOTAL NBl 8 99L1452 N/A 08/08/00 08/09/00
SILVER LABORATORY LC1l BS W 99L1446 N/A 08/04/00 08/04/00
SILVER, TCLP LEACHAT MBl W 99L1446 N/A 08/04/00 08/04/00
SILVER, TCLP LEACHAT MB2 W 99Ll1446 N/A 08/04/00 08/04/00
ARSENIC LABORATORY LC1 BS W  99L1446 N/A 08/04/00 0B/04/00
ARSENIC, TCLP LEACHA MBl W 99L1446 N/A 08/04/00 08/04/00
ARSENIC, TCLP LEACHA MB2 W 99L1446 N/A 08/04/00 08/04/00
BARIUM LABORATORY LC1 BS W 99L1446 N/A 08/04/00 08/04/00
BARIUM, TCLP LEACHAT MNB1l W 99L1446 N/A 08/04/00 08/04/00
BARIUM, TCLP LEACHAT MB2 W 99L1446 N/A 08/04/00 08/04/00
CADMIUM LABORATORY LC1 BS W 9911446 N/A 08/04/00 08/04/00
CADMIUM, TCLP LEACHA MBl W 99L1446 N/A 08/04/00 08/04/00
CADMIUM, TCLPF LEACEA MB2 W 995L1446 N/A 08/04/00 08/04/00
CHROMIUM LABORATORY 'LC1 BS W 99L1446 N/A 08/04/00 08/04/00
CHROMIUM, TCLP LEACH MBl W 99L1446 N/A 08/04/00 08/04/00
CHROMIUM, TCLP LEACH MB2 W 95L1446 N/A 08/04/00 08/04/00
MERCURY LABORATORY LC1 BS W 00C0245% N/A 0B/07/00 08/08/00
MERCURY, TOTAL MB1l W 00C0245 N/A 08/07/00 08/08/00
MERCURY, TCLP LEACHA MB2 W 00C0245 N/A 08/07/00 08/08/00
LEAD LABORATORY LCl BE W  99L1446 N/A 08/04/00 08/04/00
LEAD, TCLP LEACHATE MBl W 99L1446 N/A 08/04/00 08/04/00
LEAD, TCLP LEACHATE MB2 W 995L1446 N/A 08/04/00 08/04/00
SELENIUM LABORATORY LC1 BS W 9911446 N/A 08/04/00 08/04/00
SELENIUM, TCLP LEACH MBl W  99L1446 N/a 08/04/00 08/04/00
SELENIUM, TCLP LEACH MB2 W 99L1446 N/A 08/04/00 08/04/00
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INC.

Chemical and Environmental Measurement Information

RECRA
L '8 ENVIRONMENTAL

Recra LabNet Philadelphia
Analytical Report

Client: TNU HANFORD B00-044 W.0.#: 10985-001-001-9999-00
RFW#: 00071964 Date Received: 07-25-00
SDG/SAF#: H0925/B00-044

PCB

One (1) solid sample was collected on 07-17-00.

The sample and its associated QC samples were extracted on 07-31-00 and analyzed according to
Recra OPs based on SW846, 3rd Edition procedures on 08-10,11-00. The extraction procedure was
based on method 3540 and the extracts were analyzed based on method 8082 for Aroclors only.

The following is a summary of the QC results accompanying the sample results and a description of
any problems encountered during their analyses:

1. The cooler temperature has been recorded on the chain-of-custody.
2. All required holding times for extraction and analysis have been met.
3. The sample and its associated QC samples received a sulfuric acid cleanup.

4. The method blank was below the reporting limits for all target compounds.

5. One (1) of four (4) obtainable surrogate recoveries were outside QC limits; however, the
surrogate recovery acceptance criteria were met (i.e., no more than one outlier per sample).

6. The blank spike recovery was within acceptance criteria.
7. Matrix spike recoveries were unobtainable due to the dilution required for analysis.
8. The sample required a ten-fold instrument dilution due to high concentrations of non-target

analytes. Reporting limits have been adjusted to reflect the necessary dilutions.
9. All initial calibrations associated with this data set were within acceptance criteria.
10. All continuing calibration standards analyzed prior to sample extracts were within

acceptance criteria.

The results presented in this report relate only to the analytical testing and conditions of the samples at receipt and during storage. All pages of this repont are integral parts of
the analytical data. Fherefore, this report should only be reproduced in its entirety of 8  pages.

O
b
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11. T certify that this sample data package is in compliance with SOW requirements, both
technically and for completeness, other than the conditions detailed above. Release of the
data contained in this hard-copy data package has been authorized by the laboratory
Manager or a designee, as verified by the following signature.

ST O Wi 08~
J. Michael Taylor Date
Vice President

Philadelphia Analytical Laboratory

pefir:\group\dataipest07L.-964 pch
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Recra LabNet Philadelphia

GLOSSARY OF PESTICIDE/PCB DATA

DATA QUALIFIERS

U Indicates that the compound was analyzed for but not detected. The minimum
detection limit for the sample (not the method detection limit) is reported with the U
(e.g., 10U).

J Indicates an estimated value. This flag is used in cases where a target analyte is
detected at a level less than the lower quantification level, If the limit of quantification
is 10 ug/L and a concentration of 3 ug/L is calculated, it is reported as 3J.

B This flag is used when the analyte is found in the associated blank as well as in the
sample. It indicates possible/probable blank contamination.

E Indicates that the compound was detected beyond the calibration range and was
subsequently analyzed at a dilution.

1 Interference.

ABBREVIATIONS

BS Indicates blank spike in which reagent grade water is spiked with the CLP matrix
spiking solutions and carried through all the steps in the method. Spike recoveries are
reported.

BSD Indicates blank spike duplicate.

MS Indicates matrix spike.

MSD Indicates matrix spike duplicate.

DL Indicates that recoveries were not obtained because the extract had to be diluted for
analysis.

NA Not Applicable.

DF Dilution Factor.

NR Not Required.

SP Indicates Spiked Compound.

mRFW 21-21-035/A-03/97
L f



Recra LabNet Philadelphia

GLOSSARY OF PESTICIDE/PCB DATA

P = This flag is used for a pesticide/Aroclor target analyte when there is greater

than 25% difference for detected concentrations between the two GC columns
(see Form X). The lower of the two values is reported on Form I and flagged

witha "P".

D = This flag identifies all compounds identified in an analysis at a secondary
dilution factor.

C = This flag applies to a compound that has been confirmed by GC/MS.

M

RFW #21-21-035/A-03/97
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Recra LabNet - Lionville Laboratory

PCBs by GC Report Date: 08/25/00 17:17
RFW_Batch Number: 0007L3964 Client: TNO-HANFORD B0O-044 Work Order: 10985001001 Paqge; 1 gg
Cust 1ID: -BOYOLY9 BOYOLSY BOYOLY PBLKVA PBLEVA BS
Sample RFW# : 001 001 MS 001 MSD OOLE0866-MB1 (OLEOB66-MB1
Information Matrix: SOLID SOLID SOLID SOIL SOIL
D.F.: 106.0 10.0 10.0 1.00 1.00
Units: UG/KG UG/KG UG/KG UG/KG UG/KG
Surrogate: Tetrachloro-m-xylene D % D % D % 98 % 112 ¥
Decachlerobiphenyl D % D % D % 110 % 126 * %
=================================-—-—‘===========f1============f1============f1============f1============f1============fl
Aroclor-1016 1600 U 1700 U 1600 U 33 U 330
Aroclor-1221 . 3200 U 3400 U 3100 U 67 U 67 U
Aroclor-1232 1600 U 1700 U 1600 U 33 U 33 U
Aroclor-1242 1600 U 1700 U 1600 U 33 U 33 0
Aroclor-1248 1600 U 1700 U 1600 U 33 U 33 0
Aroclor-1254 1600 U D % D % 33 U 128 %
Aroclor-1260_ - 1600 U 1700 U 1600 U 33 U0 33 0

o
%

U= Analyzed, not detected. J= Present below detection limit. B= Present in blank. NR= Not reported. NS= Not spiked.
%= Percent recovery. D= Diluted out. I= Interference. NA= Not Applicable. *= Outside of EPA CLP QC
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INC.

Chernical and Environmental Measurement Information

RECRA
L "\ ENVIRONMENTAL

Recra LabNet Philadelphia
Analytical Report

Client: TNU HANFORD B00-044 W.0.#: 10985-001-001-9999-00
RFW#: 0007L964 Date Received: 07-25-00
SDG/SAF#: H0925/B00-044

PESTICIDE

One (1) solid sample was collected on 07-17-00.

The sample and its associated QC samples were extracted on 07-31-00 and analyzed according to
Recra OPs based on SW846, 3rd Edition procedures on 08-11-00. The extraction procedure was
based on method 3540 and the extracts were analyzed based on method 8081.

The following is a summary of the QC results accompanying the sample results and a description of
any problems encountered during their analyses:

1. The cooler temperature has been recorded on the chain-of-custody.
2. All required holding times for extraction and analysis have been met.

3. The method blank was below the reporting limits for all target compounds.

4. All obtainable surrogate recoveries were within acceptance criteria.

S. All blank spike recoveries were within acceptance criteria.

6. Matrix spike recoveries were unobtainable due to the dilution required for analysis.

7. The sample required a twenty-fold instrument dilution due to high concentrations of non-

target analytes. Reporting limits have been adjusted to reflect the necessary dilutions.

8. All initial calibrations associated with this data set were within acceptance criteria.
9. All continuing calibration standards analyzed prior to sample extracts were within
acceptance criteria.

The results presented in this report refate only to the analytical testing and conditions of the samples at receipt and during storage. All pages of this teport are integral parts of
the analytical data. Therefore, this report should only be reproduced in its entirety of 8 pages.

01
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10. I certify that this sample data package is in compliance with SOW requirements, both

technically and for completeness, other than the conditions detailed above. Release of the

data contained in this hard-copy data package has been authorized by the laboratory
Manager or a designee, as verified by the following signature.

b —SC= O e
J. Michael Taylor
Vice President

Philadelphia Analytical Laboratory

pefiriigroup\data\pesti07L-964.pes

& ¥ 0
Date



Recra LabNet Philadelphia

GLOSSARY OF PESTICIDE/PCB DATA

DATA QUALIFIERS

U Indicates that the compound was analyzed for but not detected. The minimum
detection limit for the sample (not the method detection limit) is reported with the U
(e.g., 10U). .

J Indicates an estimated value. This flag is used in cases where a target analyte is
detected at a level less than the lower quantification level. If the imit of quantification
is 10 ug/L and a concentration of 3 ug/L is calculated, 1t is reported as 3.

B This flag is used when the analyte is found in the associated blank as well as in the
sample. It indicates possible/probable blank contamination.

E Indicates that the compound was detected beyond the calibration range and was
subsequently analyzed at a dilution.

I Interference.

ABBREVIATIONS

BS Indicates blank spike in which reagent grade water is spiked with the CLP matrix
spiking solutions and carried through all the steps in the method. Spike recoveries are
reported.

BSD Indicates blank spike duplicate.

MS Indicates matrix spike.

MSD Indicates matrix spike duplicate.

DL Indicates that recoveries were not obtained because the extract had to be diluted for
analysis.

NA Not Applicable.

DF Dilution Factor.

NR Not Required.

SP Indicates Spiked Compound.

mRFW 21-21-035/A-03/97
L i
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Recra LabNet Philadelphia

P = This flag is used for a pesticide/Aroclor target analyte when there is greater

GLOSSARY OF PESTICIDE/PCB DATA

than 25% difference for detected concentrations between the two GC columns
(see Form X). The lower of the two values is reported on Form I and flagged

with a "P".

D = This flag identifies all compounds identified in an analysis at a secondary
dilution factor.

C = Ths flag apples to a compound that has been confirmed by GC/MS.

Qs

RFW #21-21-035/A-03/97 . .-
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Recra LabNet - Lionville Laboratory

Pesticide/PCBs by GC, CLP List Report Date: 08/27/00 17:37
RFW Batch Number: 00075964 Client: TNU-HANFORD B00-044 Work Order: 10985001001 Page; 1 gg
Cust ID: BOYOLS BOYOLS BOYOLS PBLEVA PBLKVA BS
Sample RFWi# : 0ol 001 MS 001 MSD 00LEQB66-MB1 OQO0LE0B66-MB1
Information Matrix: SOLID SOLID SOLID SOIL SOIL
D.F.: 20.0 20.0 20.0 1.00 1.00
Units: UG/KG UG/KG UG/KG UG/KG UG/KG

Surrogate: Tetrachloro-m-xylene D % D % D % 92 % 75 %

Decachlorobiphenyl D % D % D % 108 ¥ 78 %
=====-’========================================f1============f1======z=====f1========~‘====fl============f1===-‘-‘-—========f1
Alpha-BHC 160 O 140 U 160 U 1.7 0O 1.7 U
Beta-BHC . 160 U 140 U 160 U 1.7 U 1.7 U
Delta-BHC 160 U 140 U 160 U 1.7 U 1.7 O
gamma-BHC (Lindane) 160 U D % D % 1.7 U 60 %
Heptachlor 160 U D % D % 1.7 U 70 %
Aldrin 160 U D % D % 1.7 U 65 %
Heptachlor epoxide 160 U 140 U 160 U 1.7 U 1.7 U
Endosulfan I l60 U 140 U 160 U 1.7 U 1.7 0O
Dieldrin 320 U D % D % 3.3 U 68 %
4,4’ -DDE 320 U 280 U 330 U 3.3 U© 3.3 U
Endrin 320 U D % D ¥ 3.3 U 74 %
Endosulfan II 320 U© 280 U 330 U 3.3 U 3.3 U
4,4’ -DDD 320 © 280 U 330 U 3.3 0 3.3 U
Endosulfan sulfate 320 U 280 U 330 U 3.3 U 3.3 U0
4,4'-DDT 320 U© D % D % 3.3 U 70 %
Methoxychlor 1600 U 1400 U 1600 U 17 U 17 U
Endrin ketone 320 © 280 U© 330 U 3.3 O 3.3 U,
Endrin aldehyde 320 U 280 © 330 U 3.3 U 3.3 U-
alpha-Chlordane 160 U 140 U 160 U 1.7 ©O 1.7 U
gamma-Chlordane 160 U 140 O 160 U 1.7 © 1.7 U
Toxaphene 16000 U 14000 U 16000 U 170 U 170 U

U= Analyzed, not detected. J= Present below detection limit. B= Present in blank. NR= Not reported. NS= Not spiked.
%= Percent recovery. D= Diluted out. I= Interference. NA= Not Applicable. *= Outside of EPA CLP QC



Recra LabNet - Lionville Laboratory
PEST/PCB ANALYTICAL DATA PACKAGE FOR
TNU-HANFORD BOO-044

DATE RECEIVED: 07/25/00 ‘RFW LOT # :0007L964

CLIENT ID RFW # MTX PREP # COLLECTICN EXTR/PREP ANALYSIS

BOYOLS 001 SO 00LEO866 07/17/00 07/31/00 08/11/00
i BOYOL9 001 MS S0 00LEQOB66 07/17/00 07/31/00 08/11/00

BOYQOLS 001 MSD SO 00LEO866 07/17/00 07/31/00 08/11/00

LAB QC:
PBLKVA MB1 S5 OQOLEDB66 N/A 07/31/00 08/11/00
PBLKVA MB1l BS S QOLEQBEE N/A 07/31/00 08/11/00
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Bechtel Hanford Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST B00-044-01 |”"° o
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m Recra LabNet Philadelphia
208 Welsh Pool Road
Lionville, PA19341-1333
Analytical Report

Client: TNU-HANFORD B00-044 W.0. #: 10985-001-001-9999-00

RFW#: 00070964 Date Received: 07-25-2000
SDG/SAF #: H0925/B00-044

SEMIVOLATILE
One (1) solid sample was collected on (7-17-2000,

The sample and its associated QC samples were extracted on 07-31-2000 and analyzed according to criteria
set forth in Recra OPs based on SW 846 Method 8270C for TCL Semivolatile target compounds on 08-
08,10-2000.

The following is a summary of the QC results accompanying the sample results and a description of any
problems encountered during their analyses:

1. The cooler temperature upon receipt has been recorded on the chain-of-custody.

2. The samples were extracted and analyzed within required holding times.

3. Non-target compounds were detected in the samples.

4, The sample and its associated matrix spike samples required S-fold dilution due to high levels of
target compounds.

5. All surrogate recoveries were within EPA QC limits.

6. All blank spike recoveries were within EPA QC limits.
7. All matrix spike recoveries were within EPA QC limits.

8. The method blank contained the comunon laboratory contaminants Di-n-butylphthalate, Bis(2-
Ethylhexyl)phthalate and the target compound Phenol at levels less than the CRQL.

9. "I certify that this sample data package is in compliance with SOW requirements, both technically
and for completeness, other than the conditions detailed above. Release of the data contained in
this hard-copy data package has been authorized by the Laboratory Manager or a desi
verified by the following signature."

;7/% 9 Jun st

J. Michael Taylor Date
Vice President -,
Philadelphia Analytical Laboratory '

som'\group\data\bnavtnu-hanford-07-964.doc
The results presented in this report relate only to the analytical testing and conditions of the samples at receipt and during storage. All pages of this report are integral pants of the analyticat
data. Therefore, this report should only be reproduced in its entirety of 1 O pages. 0 1
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GLOSSARY OF BNA DATA

DATA OUALIFIERS

U -
J =
B -
E -
D =
I -
NQ -
A =
N =
X -
Y -

mmz\10-94\gloss.bna

i Compound was analyzed for but not detected. The associated numerical value is the estimated

sample quantitation limit which is included and corrected for dilution and percent moisture.

Indicates an estimated value. This flag is used under the following circumstances: 1) when
estimating a concentration for tentatively identified compounds (TICs) where a 1:1 response is
assumed; or 2) when the mass spectral data indicate the presence of a compound that meets the
identification criteria but the result is less than the specified detection limit but greater than zero.
For example, if the limit of detection is 10 ug/L and a concentration of 3 ug/L is calculated, it is
reported as 3J.

This flag is used when the analyte is found in the associated biank as well as in the sample. It
indicates possible/probable blank contamination. This flag is also used for a TIC as well as for
a positively identified TCL. compound.

Indicates that the compound was detected beyond the calibration range and was subsequently
analyzed at a dilution.

Identifies all compounds identified in an analysis at a secondary dilution factor.

Interference.

Result qualitatively confirmed but not able to quantify.

Indicates that a TIC is a suspected aldol-condensation product.

Indicates presumptive evidence of a compound. This flag is only used for tentatively identified
compounds (TICs), where the identification is based on a mass spectral library search. It is applied
to all TIC results. For generic characterization of a TIC, such as chlorinated hydrocarbon, the N
code is not used. .

This flag is used for a TIC compound which is quantified relative to a response factor generated
from a daily calibration standard (rather than quantified relative to the closest internal standard).

Additional qualifiers used as required are explained in the case narative.
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GLOSSARY OF BNA DATA

ABBREVIATIONS

BS - Indicates blank spike in which reagent grade water is spiked with the CLP matrix spike solutions
and carried through all the steps in the method. - Spike recoveries are reported.

BSD = Indicates blank spike duplicate.

MS = Indicates matrix spi!ce.

MSD = Indicates matrix spike duplicate.

DL = Suffix added to sample number to indicate that results are from a diluted analysis.

NA - Not Applicable.

DF = Dilution Factor.

NR = Not Required.

SP,Z = Indicates Spiked Compound.

mmz\10-94\gloss.bna
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Recra LabNet - Lionville Laboratory
Semivolatiles by GC/MS, HSL List

Report Date: 08/11/00 13:34 g

RFW Batch Number: 0007L964 Client; TNU-HANFORD BO0-044 Work Order: 109850031001 = Pade: 13
Cust ID: BOYOL9 BOYOLY BOYOLS SBLKVZ SBLKVZ BS
Sample RFW#: 001 001 MS 001 MSD OOLE0869-MB1 OOLEOB69-MBl
Information Matrix: SOLID SOLID SOLID SOIL SOIL
D.F.: 5.00 5.00 5.00 1.00 1.00
Units: UG/KG UG/KG UG/XG UG/KG UG/KG
Nitrobenzene-ds 52 % 45 % 46 % 48 ¥ 79 %
Surrogate 2-Fluorcbiphenyl 66 % 58 % 60 % 52 % 86 %
Recovery Terphenyl-di4 99 % Bl % 83 % 62 % 98 %
Phenol-ds 57 ¥ 51 ¥ 56 % 40 ¥ 7 %
2-Fluorophencl 59 % 49 % 54 % 40 % 67 ¥
2,4,6-Tribromophenol 62 ¥ 62 % 69 % 43 ¥ 86 %
--===-=-==w===----===--===----===-==========-f1============f1===u========fl-===========fl============f1;===-=======f1
Phenol 2900 U 51 % 52 % 40 J 69 %
bis (2-Chloroethyl}ether 2900 U 2900 U 2%00 U© 330 U 330 U
2-Chlorophenol 2900 U 54 % 57 E 330 © 73 ¥
1, 3-Dichlorobenzene 2900 U 2900 U 2900 © 330 U 330 ©
1,4-Dichlorcbenzene -2900 O 47 % 46 ¥ 330 U 72 %
1,2-Dichlorobenzene 2900 U© 2900 U 2%00 U 330 U 330 U
2-Methylphenol 2900 U© 2900 U 2900 U© 330 U 330 ©
2,2' -oxybis (1-Chloropropane) 2900 U 2500 U 2900 © 330 U© 330 ©
4 -Methylphenol 2900 O© 2900 U 2900 U 330 © 330 U©
N-Nitroso-di-n-propylamine 2900 U 46 £ 3 51 % 330 U 71 ¥
Hexachloroethane 2900 U 2900 U 2900 U 330 U 330 U
Nitrobenzene 2900 U 2900 U 2900 © 330 U 330 U
Isophorone 2900 U 2900 U©O 2300 U 330 U© 330 ©
2-Nitrophenol 2900 U 2900 U 2300 U 330 ©O 330 ©
2,4-Dimethylphenol 2900 U 2900 U 2900 U 330 U 330 ©
bis (2-Chlorcethoxy)methane 2%00 U 2900 U 2900 U 330 U 330 ©
2,4-Dichlorophenol 2900 U 2900 U© 2900 U 330 U 330 U©
1,2,4-Trichlorobenzene 2900 U 52 ¥ 55 % 330 U B2 %
Naphthalene : 2900 U©U 2900 U 2900 U© 330 U 330 0O
4-Chloroaniline 2900 U© 2900 U 2900 U 330 U 330 ©
Hexachlorobutadiene 2%00 U© 2900 U 2900 U 330 © 330 ©
4 -Chloro-3-methylphencl 2900 U 53 % 5% % 330 U 73 ¥
2-Methylnaphthalene 2300 U 2900 U 2500 U 330 U 33¢c U
Hexachlorocyclopentadiene 2900 U 2900 U 2900 U 330 © 330 ©
2,4,6-Trichlorophencl 2900 U© 2900 U© 2900 U 330 © 330 U
2,4,5-Trichlorophenol 7200 U 7200 U 7200 U 830 U 830 U©

*= Outside of EPA CLP QC limits.




NFORD BOO-0
BOYOLY

Cust ID BOYOLS

001 001 MS 001 MSD 00LE0865-MBl OOLEOS863-NMB1
2-Chloronaphthalene 2900 U 2900 U 2900 U© 330 © 330 U©
2-Nitroaniline 7200 O 7200 U 7200 U 830 U B30 U©
Dimethylphthalate 2%00 U 2900 U 2900 U 330 U 330 U
Acenaphthylene 2900 U 2900 © 2900 U© 330 U©O 330 U
2,6-Dinitroteoluene 2900 U 2900 U 2900 U 330 © 330 U©
3-Nitroaniline 7200 U 7200 U 7200 U B30 U 830 U©
Acenaphthene 2900 U 63 % 65 % 330 U 80 ¥
2,4-Dinitrophenol 7200 © 7200 U 7200 U 830 U 830 U
4-Nitrophenol 7200 U 42 % 42 % 830 U 86 %
Dibenzofuran 2900 U 2900 U 2900 U 330 © 330 U
2,4-Dinitrotoluene 2900 U© 45 % 52 3 330 U© 84 ¥
Diethylphthalate 2900 U 2%00 U 2900 U 330 U© 330 U
4-Chlorophenyl-phenylether 2900 U 2900 U 2900 U 330 U 330 U©
Fluorene 2900 U 2900 U -2900 U 330 U 330 ©
4-Nitroaniline 7200 U 7200 U 7200 U 830 U B30 U
4,6-Dinitro-2-methylphenol 7200 U 7200 U 7200 U 830 U 830 U
N-Nitrosodiphenylamine (1) 2%00 U 2%00 U 2900 U 330 © 330 U
4 -Bromophenyl -phenylether 2%00 U 2%00 U© 2900 U© 330 U 330 ©
Hexachlorobenzene 2900 U©O 2900 U 2%00 U 330 U 330 U
Pentachlorophenol 7200 U© 52 ¥ 60 % 830 U a3 ¥
Phenanthrene 2900 U© 2900 U 2900 U 330 U© 330 U
Anthracene 2900 U 2900 © 2900 U 330 U 330 U©
Carbazole 2900 U 2900 U© 2900 U© 330 U 330 ©
Di-n-butylphthalate 2900 U 2900 U 2900 U 100 J 330 U
Fluoranthene _ 2900 U 2900 U 2900 U 330 U 330 U
Pyrene 2900 U 78 ¥ 80 ¥ 330 © 83 %
Butylbenzylphthalate 2900 U 2900 U© 2900 U© 330 U© 330 O
3,3’ -Dichlorobenzidine 2900 U© 2900 U 2900 U 330 U 330 U©
Benzo(a)anthracene 2900 U 2900 O 2900 U 330 U 330 U
Chrysene 2900 U© 2900 U 2900 U 330 © 330 U
bis (2-Ethylhexyl)phthalate 13000 B 17000 B 15000 B 25 J 34 JB
Di-n-octyl phthalate 280 J 420 J 430 J 330 U 3360 ©
Benzo (b} fluoranthene 2900 U 2900 U 2900 U 330 U© 330 U
Benzo {k) fluoranthene 29400 U 2900 U 2900 U© 330 U 330 U
Benzo{a)pyrene 2900 U 2900 U 2900 U 330. © 330 U
Indeno{1,2,3-cd)pyrene 2900 U 2900 U 2900 U 330 U© 330 ©
Dibenz (a,h)anthracene 2900 U© 2900 U 2900 U 330 © 330 U
Benzo(g.,h,i)perylene 2900 U 2900 © 2900 U 330 © 330 ©

(1) - Cannot be separated from Diphenylamine.

*= Qutside of BPA CLP QC limits.
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CLIENT SAMPLE NO.

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

Lab Name: Recra.LabNet
Client: INU-HANFORD BOQ-Q44

Matrix: (soil/water) SQLID

Sample wt/vol: _30.0 (g/mL) G
Level: {low/med) LOW
% Moisture: ___42 decanted: (Y/N)__

Concentrated Extract Volume: 1000 {ul)

Injection Volume: 2,0 (ul)

GPC Cleanup: (Y/N) N pH: _ 7.0
CONCENTRATION UNITS:
(ug/L or ug/Kg} UG/KG

Number TICs found: _1

Work Order: 10985001001 |

|BOYOLS

Lab Sample ID: 7 4-

Lab File ID: A0B1003

Date Received: 07/25/Q00
Date Extracted: 07/31/00
Date Analyzed: 08/10/00

Dilution Factor: 5,00

CAS NUMBER |

1. | UNKNOWN

COMPOUND NAME

l | 22.

EST. CcoNC. | Q@

l
I
I
l

RT

22,86 600} JB

FORM 1 SV-TIC 3/90
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Lm Recra LabNet Philadelphia

208 Welsh Pool Road
Lionville, PA19341-1333
Analytical Report
Client: TNU-HANFORD B00-044 W.0. #: 10985-001-001-9999-00
RFW #: 0007L964 Date Received: 07-25-2000

SDG/SAF #: H0925/B00-044
GC/MS VOLATILE
One (1) soil sample was collected on 07-17-2000.

The sample and its associated QC samples were analyzed according to criteria set forth in Recra OPs
based on SW 846 Method 8260B for TCL Volatile target compounds on 07-27,28-2000.

The following is a summary of the QC results accompanying these sample results and a description of
any problems encountered during their analyses:

1. The cooler temperature upon receipt has been recorded on the chain-of-custody.
2. The sample was analyzed within required holding time.
3. Non-target compounds were detected in the sample.

4. All surrogate recoveries were within EPA QC limits.

5. All matrix spike recoveries were within EPA QC limits.

6. All blank spike recoveries were within EPA QC limits.

7. The method blanks contained the common laboratory contaminants Methylene Chloride and/or
Acetone at levels less than the CRQL.

8. "I certify that this sample data package is in compliance with SOW requirements, both technically
and for completeness, other than the conditions detailed above. Release of the data contained in
this hard-copy data package has been authorized by the Laboratory Manager or a designee, as
verified by the following signature."

{or SERYYY S 05-/S~@
J. Michael Taylor Date

Vice President
Philadelphia Analytical Laboratory

som'\group\data\voa\tnu-hanford-07-964.doc

The results preseated in this report relate only to the analytical testing and conditions of the samples at receipt and during storage. All pages of this report are integral pants of the
analytical data. Therefore, this report should only be reproduced in its entirety of T 1 pages.
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GLOSSARY OF VOA DATA

DATA QUALIFIERS

3] -
J -
B -
E -
D =
l -
NQ =
N =
X -
Y =
mmz\10-94\gloss.voa

Compound was analyzed for but not detected. The associated numerical value is the estimated
sample quantitation limit which is included and corrected for dilution and percent moisture.

Indicates an estimated value. This flag is used under the following circumstances: 1} when
estimating a concentration for tentatively identified compounds (TI1Cs) where a 1:] response is
assumed: or 2) when the mass spectral data indicate the presence of a compound that meets the
identification criteria but the result is less than the specified detection limit but greater than zero.
For example, if the limit of detection is 10 ug/L and a concentration of 3 ug/L is calculated, it is
reported as 3J.

This flag is used when the analyte is found in the associated blank as well as in the sample. It
indicates possible/probable blank contamination. This flag is also used for a TIC as well as for
a positively identified TCL compound.

Indicates that the compound was detected beyond the calibration range and was subsequently
analyzed at a dilution.

Identifies all compounds identified in un analysis at a secondary dilution factor.

interference.

Result qualitatively confirmed but not able to quantify.

indicates presumptive evidence of a compound. This flag is only used for tentatively identified
compounds (TICs). where the identification is based on a mass spectral library search. 1t is applied
to all TIC results. For generic characterization of 8 TIC, such as chlorinated hydrocarbon. the N

code is not used.

This flag is used for a TIC compound which is quantified relative to a response factor generated
from a daily calibration standard (rather than quantified relative to the closest internal standard).

Additional qualifiers used as required are explained in the case narrative.

-
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GLOSSARY OF VOA DATA

ABBREVIATIONS

BS -
BSD =
MS -
MSD =
DL =
NA =
DF -
NR -
SP,Z =

mmz\10-94\gloss.voa

Indicates blank spike in which reagent grade water is spiked with the CLP matrix spike solutions
and carried through all the steps in the method. Spike recoveries are reported.

Indicates blank spike duplicate.

indicates matrix spike.

Indicates matrix spike duplicate,

Suffix added to sample number to indicate that results are from a diluted analysis.
Not Applicable.

Dilution Factor.

Not Required.

Indicates Spiked Compound.
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Recra LabNet - Lionville Laboratory <
Volatiles by GC/MS, HSL List Report Date: 08/03/00 11:33
RFW Batch Number: 0007L964 Client; TNU-HANFORD B00-044 Work Order: 10985001001 Page: 1a
Cust. ID: BOYOLY9 BOYOLY BOYOLS VBLKII VEBLKIH VBLKIH BS

Sample RFWi : 001 001 MS 001 MSD 00LVX169-MB1 0O0LVN262-MB1 OOLVN262-MB1l
Information Matrix: SQLID SQLID SOLID SOIL SOIL S0IL

D.F.: 0.980 1.02 1.02 1.00 1.00 1.00

Units: UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG

Toluene-da 94 % 116 % 110 % 93 % 108 % 101 %

Surrogate Bromoflucrobenzene 93 % 84 % 83 % 94 % 83 % 84 %
Recovery 1,2-Dichloroethane-da 89 % 111 % 108 % 90 ¥ 100 % 107 %
=============================================f ============f ========='—'==f ==========—-—fl============f1============fl
Chloromethane 17 U 18 U 18 U 10 U 10 U© 1 J
Bromomethane 17 O 18 © 18 U 10 U 10 U 10 U
Vinyl Chloride 17 U 18 U 18 © 10 U 10 © 10 U
Chloroethane 17 U 18 U 18 U 10 U© 10 © 10 U
Methylene Chloride 13 B 16 B 15 B 4 J 7 7 B
Acetone 31 27 B 47 B 10 O 3 4 3 JB
Carbon Disulfide 10 21 33 5 U 5 U 5 U
1,1-Dichlicroethene 8 U 81 % 84 % 5 O 5 U 73 %
1,1-Dichlorcethane 8 U 9 U 9 U 5 U 5 U 5 U
1,2-Dichlorcethene (total) 8 U 9 U 9 U 5 U 5 U S U
Chloroform 8 U 9 U 9 U 5 0 5 U 5 U
1,2-Dichloroethane 8 U 9 U 9 U 5 U 5 0 5 U
2-Butanone 4 J 3 J 5 J 10 U 10 U 10 U
1,1,1-Trichloroethane 8 U 9 U 9 U 5 0O 5 U 5 U
Carbon Tetrachloride 8 0O 9 U 9 U 5 U 5 U 5 U
Bromodichloromethane 8 U 9 U 9 U 5 U 5 U 5 U
1,2-Dichloropropane 8 O 9 U 9 U 5 U 5 U 5 U
cis-1,3-Dichloropropene 8 U 9 U 9 U 5 U 5 U 5 U
Trichloroethene 8 U 94 ¥ 98 % 5 O 5 U 98 %
Dibromochloromethane B U 9 U 9 U 5 U 5 U 5 U
1,1,2-Trichloroethane B U 9 U S U 5 U 5 © 5 U
Benzene 8 U 111 % 111 % 5 U 5 U 101 %
Trans-1, 3-Dichloropropene 8 U 9 U 9 U 5 U 5 U 5 U
Bromoform 8§ U 9 U 9 U 5 0 5 U 5 U
4-Methyl-2-pentanone 17 U 18 U 18 U 10 U i0 U 10 U
2 -Hexanone 17 O 18 U 18 U 10 U 10 U 10 U
Tetrachloroethene 8 U 9 U 9 U 5 O 5 U 5 U
1,1,2,2-Tetrachloroethane 8 U 9 U 9 U 5 0 5 U 5 U
Toluene 2 J 128 % 124 % 5 U 5 U 110 %

*- Qutside of EPA CLP QC limits.




RFW Batch Number: 0007L964 Client: TNU-HANFORD B00O-044 Work Order: 10985001001 Page: 1b
Cust 1D: BOYQLS BOYOLY BOYOLS VBLKII VBLKIE VEBLKIH BS
RFW# : 001 001 MS 001 MSD QO0LVX169-MB1 OQOLVN262-MBl (00LVN262-MB1
Chlorobenzene 8 U 104 % 105 % 5 U 5 U 105 %
Ethylbenzene 8 U 9 U 9 U 5 U 5 O 5 U
Styrene 8 U 3 U g U 5 U 5 U 5 U
Xylene {(total) 8 U 9 U 9 U 5 U 5 U 5 U

*= Outside of EPA CLP QC limits.

Ig,
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CLIENT SAMPLE NO.

VOLATILE ORGANICS ANALYSIS SHEET
TENTATIVELY IDENTIFIED COMPOUNDS |

{BOYOLS

Lab Name: Recra.LabNet Work Order: 109850010031
Client: TNU-HANFORD BQO-044
Matrix: SOLID Lab Sample ID: 007 -
Sample wt/vol: 5,10 (g/ml) G 'Lab File ID: x072813
Level: (low/med) LOW Date Received: 07/25/00
% Moisture: not dec. ___42 Date Analyzed: 7/28
Column: {(pack/cap) CAP Dilution Factor: Q.980 -

CONCENTRATION UNITS:
Number TICs found: _2 {ug/L or ug/Kg} UG/KG

|
| RT | EST. CONC.

1
CAS NUMBER | COMPOUND NAME | Q
1. | NKNOWN | 15.159}10 | J
2. | UNKNOWN | 18.211]20 | J
I l | |
FORM 1 VOA-TIC 12/88 Rev.

I
1
|
|
|
|
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RECRA LabNet Use Only

Custody Transfer Record/Lab Work Request rage ! o 1

!

' —
RECRA
mﬁ LabNet

OCO7L9A L4 FIELD PERSONNEL: COMPLETE ONLY SHADED AREAS
Client M- Harford BON (AL | Retigenstors i [ |2 a o] \Q’(\J
Liquid
Elt.Fh.lProf.Stll'lpungD.h #Type Container
Project # 1O -1- 0\-899a3-0 6 Soid Oy NA fya r[&,_ 2 <
Project Contact/Phone # Volume Uauid . 3
RECRA Project Manager () Sold X 1o~ (O Q:_) A
oc TAXC _  pe SR Tar__1Sdoy [ Preseetives - - - -1Q
== == . = ORGANIC INORG U
Date Rec'd ___1-C D0 Date Due B-QOT') ANALYSES | g [ 2 [ 2 §§ g iz ¥
Account # __ - > @ {a I =
T ~ Matrix ¥ RECRA LabNet Use Only %
G . ac I
.?oe; L Chlent ID/Dascription quxmcggmwﬂgui‘ﬁg(a \ﬁ S(Eh
SE - Sediment
oL Sge MS [MSD § g @ f‘;‘ £
°- o | IPQYoLQa iv 190 [Tnmhon L2l s V Nl Vs
06 - Drum 3 Aok oS00\ L ¥ |- -
Solids )
OL. Drm
Liquids
L- EPTCLP
Leachate
Wi- Wips
X- Other
F- Fish
Special lnstructions: 0, S OO~ ONH DATEMEVISIOPT: \ — RECRA LabNet Usa Only
5' ¥ ' oy Ei' Samples were: COC Tape was:
L a0 SeN-En | hSked o ) eenou
’ Hand Delivared ___ Package or N
k. S \doohaeen wieont # Qe ey 2 Untreson e
‘. 2) Ambient or 3) Present on Sample
3) Recaived in Good Oo N
5. Condition (T or N o i
6. o) Labels Incicate sample (¥ dor N
Relinquished Received Date | Time Relinquished Recelved R b P Do N 3:: Record Presen
__ by by by by oocsmma;ar: 0 5) Recelved Within v Jor N
e ¢ “TFeppel  hiaca cmsl CUWTEWIFGSIIE ORI Noea s PRV PV I
EWRITTEN [Aa28 19e3 7424




T

Bechtel Hanford Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST BOU-Uag-y1 e 2 =
Collector ] — Company Contact Telephone No. Project Coordinator d
Fahlberg ANnSEwn | W Thompson 3729597 TRENT, 5} Price Code 9K ""1‘ ;‘l';'"’“
ays
roject Designation Sampling Location SAF No. Ai it
Modu Tank TSD 200 East B00-044 r Quality (] ]
Ice Chest No. = Field Logbook No. COA Method of Shipment
Sl UL 16F1 ] s HGWLTM3510 Fed -EX
s%\ ) Offsite Property No. mu‘;{unig%mnut‘L&B - u
ECRA> YD 1A 7-0D AGEOU L 239" H3 Y
POSSIBLE SAMPLE HAZARDS/REMARKS None Noss ese | Cotic | cosec | coatac Mose
Preservation
N GV\) & Type of Container ~ 6 0 G w6 G G
No. of Container(s) l\ 1 ! ! ! !
Special Handling sad/or Storage Volume aTK SomlL 60mL 120mL 120mL 120mL. 250mL
GrosJ Alphac | ICT Mcials - | Micrcury - | PCBi - 8082, | Semb-VOA - [ Meals by 1CP
Grofs Beta | 6010A (TALY [ 7471 - (CV) Pu-.;dlu - | 8708 (TCL) 1%&
SAMPLE ANALYSIS Mooy
reLn) -
13157747
Sampie No. Matrix * Sampic Datc Sampic Time
BOYOLS Othersold | 1-1)-00) 1018
CHAIN OF POSSESSION Siga/Print Names SPECIAL INSTRUCTIONS Matrix *
iy -+ — Y X | Anslyze for Solids Only. Not Water. .
' ; d 'r)'w A . lb (1) Gamma Spectmscopy {Cesium-137, Cobalt-60, Europium-1 52, Europium- 1 54, Enropium- 155} 30-500d
W Wt
. (50 oon
y Dute/Time By Date/Time -
DL=Dvuen Liguide
inqished By Date/Time By Date/Time ——
Letiguid
— VeVegeaten
P By Datty/Time ruvd By Date/Time P o
E By Do/ Time [aved By Date/Time
LABORATORY | Reccived By Title Date/Time
SECTION _
FINAL SAMPLE | Disposal Method Disposed By Dot/ Tome
DISPOSITION |

BHI-EE-011 (10/99)



HOTL s

Thermo Retec Bechtel Hanford Inc.
W.0. No. R0-07-128-7446 SDG H0925
Case Narrative Pagg 10f1
1.0 GENERAL

Bechtel Hanford Inc. (BHI) Sample Delivery Group H0925 was composed of one other
solid sample designated under SAF No. B00-044 with a Project Designation of: Modu
Tank TSD.

The sample was received as stated on the Chain-of-Custody document. Any
discrepancies are noted on the Thermo Retec Sampie Receipt Checklist. The results
were transmitted to BHI via e-Fax on August 12™ , 2000.

ANALYSIS NOTES

21 Gamma Spectroscopy Analyses

No problems were encountered during the course of the analyses.
2.2  Gross Alpha and Gross Beta Analyses

No problems were encountered during the course of the analyses.




SDG 7446

Contact Melissa . Mannion

TMA/RICHMOND
SAMPLE DELIVERY GROUP H0925

SAMPLE SUMMARY

Client Hanford
Contract TRC-SBB-207325
Case no SDG HO925

LAB CHAIN OF

CLIENT SAMPLE ID LOCATION MATRIX  LEVEL SAMPLE ID SAF NO  CUSTODY COLLECTED
BOYOLS 200 East SOLID R007128-01 BO0-044 BO00-044-01 07/17/00 10:10
Method Blank SOLID R0O07128-03 B00-044

Lab Controcl Sample SOLID RO07128-02 BO0-044

Duplicate (RO07128-01) 200 East SOLID RD07128-04 B00-044 07/11/00 10:10

SAMPLE SUMMARY
Page 1
SUMMARY DATA SECTION
Page 3

Lab id TMANC
Protocol Hapford
Version Ver 1.0
Form DVD-CS .
Version 3.06
Report date 08/12/00




SDG 7446

Contact Meligsa C. Mannion

CHAYN OF
QC BATCH  CUSTODY

CLIENT SAMPLE ID

TMA/RICHMOND

SAMPLE DELIVERY GROUP H0925

QC SUMMARY

3 SAMPLE BASIS

Client Hanford
Contract TRC-SBB-207925
Case no SDG HO925

DAYS SINCE LAB DEPARTMENT

MATRIX SOLIDS AMOUNT AMOUNT RECEIVED COLL SAMPLE ID SAMPLB ID

7446 BC0-044-01 BOYOL9 SOLID 100.0 07/26/00 9 RO07128-01  7446-001
Method Blank SOLID R0O07128-03 7446-003
Lab Contrel Sample SOLID RO07128-02 T446-002
Duplicate (R0O07128-01} SOLID 07/26/00 9 RO07128-04 T446-004
Lab id TMANC
Protocol Hanford
QC SUMMARY Version Ver 1.0
Page 1 Porm DVD-Q9

SUMMARY DATR SECTION
Page 4

Veraion 3.06
Report date 08/12/00




5DG 7446
Contact Melissa C. Mannion

TMA/RICHMOND

SAMPLE DELIVERY GROUP H0925

PREP BATCH SUMMARY

PREPARATION ERROR

Client Hanford

Contract TRC-SBB-207925

Cage no SDG _H0925

PLANCEETS ANALYZED

QUALI-

TEST MATRIX METHOD BATCH 2¢ ¥ CLIENT MORE RE BLANK LTS DUP/ORIG MS/ORIG FIERS
Gas Proporticnal Counting

80A SOLID Gross Alpha in Soil 6925-068 20.0 1 1 1 1/1

80B SOLID Gross Beta in Soil 6929-068 15.0 1 1 1 1/1

Gamma Spectroscopy

GAM  SOLID Gamma Sc¢an 6929-068 15.0 1 1 1 1/1

Duplicates and Matrix Spikes are those with original (Client) sample in this Sample Delivery Group.

Blank and LCS planchets are those in the same preparation batch as some Client, Duplicate or Spike sample.

PREP BATCH SUMMARY
Page 1
SUMMARY DATA SECTION
Page 5

Lab id
Protoceol
Version
Form
Version
Report date

TMANC
Hanford
Ver 1.0
DVD-PBS
3.06

08/12/00




TMA/RICHMOND
SAMPFLE DELIVERY GROUP H0925
SDG 7446 Client Hanford
Contact Melissa C. Manniocn WORK SUMMARY Contract TRC-SBB-20792%
Case no SDG H092S

CLIENT SAMPLE ID LAB SAMPLE ID
LOCATION MATRIX COLLECTED SUF-
CUSTODY SAF No RECEIVED  PLARCHET TEST FIX ANALYZED REVIEWED BY  METHOD
BOYOLS RO07128-01 7446-001 80A/80 08/07/00 ©8/12/00 MCM Gross Alpha in Soil
200 East SOLID 07/17/00  7446-001 80B/80 08/07/00 08/12/00 MCM Gross Beta in Soil
BO0-044-01 BOO- 044 07/26/00  7446-001 GAM 08B/01/00 08/12/00 MCM Qamma Scan
Method Blank R0O07128-02 7446-003 80A/B0 08/07/00 08/32/00 MCM Gross Alpha in Soil
SOLID 7446-003 80B/80 08/07/00 08/12/00 MCM Gross Beta in Soil
B00-044 7446-003 GAM oB/02/06 08/12/00 MCM Gamma Scan
Lab Control Sample R0OC7128-02 7446-002 80A/80 08/07/00 08/12/00 MCM Gross Alpha in Soil
SOLID 7446-002 80B/8C 08/07/00 08/12/00 MCM Gross Beta in Soil
B00-044 7446-002 GAM 08/01/00 08/12/00 MCM Gamma Scan
Duplicate (R007128-01) RO0O7128-04 7446-004 BOA/80 og/07/00 08/12/00 MCM Gross Alpha in Scil
200 East SOLID 07/17/00  7446-004 BOB/80 08/07/00 ©8/12/00 MCM Gross Beta in Soil
B0OO-044 07/26/00 7446-004 GAM 08/02/00 08/12/00 MCM Gamma Scan

COUNTS OF TESTS BY SAMPLE TYPE
TEST SAF No METHOD REFERENCE CLIENT MORE RE BLANK LCS DUP SPIKE TOTAL
BOA/BO BOO-044 Grogs Alpha in Seil EPAS00.0 1 1 1 1 4
80B/80 BOO-044 Gross Beta in Soil EPAS0O. D i 1 1 1
GAM B00-044 Gamma Scan GAMMAHI 1 1 1 1 4
TOTALS 3 3 3 3 12

Lab id TMANC
Protocol Hanford

WORK SUMMARY Veraion Ver 1.0
Fage 1 Form DVD-CWS
SUMMARY DATA SECTION Version 3.06

Page & Report date 08/12/00




TMA/RICHMOND

SAMPLE DELIVERY GROUP H0925

R0O07128-03 Method Blank
METHOD BLANK
5DG 7446 Client/Case no Hanford SD3 H0925
Contact Melissa €. Mannion Contract TRC-SBB-207925
Lab sample id R007128-03 Client sample id Method Blank
Dept sample id 7446-003 Material/Matrix SOLID
SAF No B00-044
RESULT 20 ERR MDA RDL QUALI -
ANALYTE CAS NO pCi/g  (COUNT) pCi/g pCi/g FIERS TEST
Gross Alpha 12587-46-1 -1.15 1.4 3.6 10 u 80A
Gross Beta 12587-47-2 -0.460 3.2 5.5 15 U 80B
Potassium 40 13966-00-2 u 0.35 U GAM
Cobalt €0 101588-40-0 U 0.065 0.050 U GAM
Cesium 137 10045-97-3 u 0.033 0.10 U GAM
Radium 226 13982-63-3 1) 0.062 0.10 u GAM
Radium 228 15262-20-1 u 0.14 0.20 U GAM
Europium 152 14683-23-9 U 0.074 0.10 U GAM
Europium 154 15585-10-1 4) 0.131 0.10 U GAM
Europium 155 1439%1-16-3 U 0.045 0.10 u GAM
Thorium 228 14274-82-9 U 0.034 U GAM
Thorium 232 TH-232 u 0.14 4] GAM
Uranium 235 15117-96-1 U 0.074 u GAM
Uranium 238 U-238 u 4.2 U GAM
Americium 241 14596-10-2 U 0.024 1.0 u GAM
Modu Tank TSD
QC-BLANK #35252
Lab id TMANC
Protocol Hanford
METHOD BLANKS Version Ver 1.0
Page 1 Form DVD-DS
SUMMARY DATA SECTION Vergion 3.0
Page 7 Report date 08/12/00




TMA/RICHMOND
SAMPLE DELIVERY GROUP HO925

R0O07128-02 Lab Control Sample
LAB CONTROL SAMPLE
SDG 7446 Client/Case no Hanford SDG _HO0925
Contact Melissa C. Mannion Case no TRC-SBB-207325

Lab sample id R007128-02

Client sample id

Lab Control Sawmple

Dept sample id 7446-002 Material/Matrix SOLID
SAF No BpD-D44
RESULT 20 ERR MDA RDL QUALT - ADDED 20 ERR REC 3g LMTS PROTOCOL

ANALYTE pCi/g  (COUNT) pCi/g pCi/g PIERS TEST pCi/g pCi/g %  (TOTAL) LIMITS
Gross Alpha 209 18 2.8 10 80A | 201 8.0 104 66~134 70-130
Gross Beta 227 11 6.3 15 a0B 222 8.9 102 15-125 70-130
Cobalt 60 1.13 ¢.038 0.017 0.050 GAM 1.19 0.048 95 77-123 80-120
Cesium 137 1.29 0.033 0.020 0.10 GAM 1.34 0.054 g6 77-123 80-120

Modu Tank TSD

QC-LCS #35251

LAB CONTROL SAMPLES
Page 1
SUMMARY DATA SECTION
Page B

Lab id TMANC
Protocol Hanford
Version Ver 1.0
Form DVD-LCS
Version 3.06

Report date 08/12/00




TMA/RICHMOND

SAMPLE DELIVERY GROUP H0925

ROO7128-04 BOYDLS
DUPLICATE
SDG 2446 Client/Case no Hanford SDG _H0925
Contact Melissa C. Mannion Case no TRC-SEB-207925
DUPLICATE ORIGINAL
Lab sample id RO07128-04 Lab sample id R007128-031 Client sample id BOYOLY
Dept sample id 7446-004 Dept sample id 7446-001 Location/Matrix 200 East SQLID
Received 07/26/00 ' Collected 07/17/00 10:10
¥ solids 100.0 Custody/SAF No B0Q-044-01 B0OQ-044
DUPLICATE 2¢ ERR MDA RDL QUALI- ORIGINAL 2¢ ERR MDA, QUALI- RPD 3¢ PROT
ANALYTE pCi/g  (COUNT) pCi/g pCi/g FIERS TEST pCi/g  (COUNT) pCi/g FIERS % TOT LIMIT
Groes Alpha 5.28 3.2 3.6 10 J BOA 4.24 2.9 3.5 J 22 143
Gross Beta 20.6 5. 7.2 15 BOB 22.1 4, 5.8 59
Potassium 40 10.2 0,93 0.58 GAM 10.4 1. 0.32 41
Cobalt 60 0.132 0.053 0,056 0.050 GAM 0.120 0.036 0.036 10 83
Cesium 137 0.208 0.044 D.047 0.10 GAM 0.244 0.036 0.035 16 49
Radium 226 0.298 0.094 0.096 | 0.10 GAM 0.256 0.064 0.054 15 69
Radium 228 0,355 0.19 0.21 0.20 GAM 0.412 0.14 0.13 15 98
Buropium 152 u 0.1 0.10 u GAM U 0.067 u -
Europium 154 o} 0.17 0.10 u GAM u 0.085 u -
Buroplum 155 u o.10 0.10 u GMM u 0.047 u -
Thorium 228 0.390 0.051 0.055 GAM 0.484 0.060 0.054 22 42
Thorium 232 0.355 ¢.19 0.21 GAM G.412 0.14 0.13 15 98
Uranium 235 u a.17 U GAM u 0.090 1) -
Uranium 238 &} 6.2 u GAM u 3.6 U -
Americium 241 g 0.13 1.0 U GAM |9 0.045 u -
Modu Tank TSD
QC-DUP#1 35253
Lab id TMANC
Protocol Hanford
DUPLICATES Version Ver 1.0
Page 1 Form DVD-DUP
SUMMARY DATA SECTION Version 3.06
Page 9 Report date 08/12/00




TMA/RICHMOND
SAMPLE DELIVERY GROUP H0925

R0O07128-01 BOYOLS9
DATA SHEET
SDG 7446 Client/Case no Hanford SDG_H0925
Contact Melissa C. Mannion Contract TRC-SBB-207925
Lab sample id R007128-01 Client sample id BOYOLS

Dept sample id 7446-001 Location/Matrix 200 East SOLID

Received 07/26/00 Collected 07/17/00 10:10

% solids 100.0 Custody/SAF No B00-044-01 E00-044

RESULT 20 ERR MDA RDL QUALI -

ANALYTE CAS NO pCi/g  (COUNT) pCi/g pCi/gr FIERS TEST
Gross Alpha 12587-46-1 4.24 2.9 3.5 10 J 80A
Gross Beta 12587-47-2 22.1 4.7 5.8 15 B80B
Potassium 40 13966-00-2 10.4 1.5 0.32 GAM
Cobalt 60 10198-40-0 0.120 0.036 0.036 0.050 GAM
Cegium 137 10045-97-3 0.244 0.036 0.035 0.10 GAM
Radium 226 13982-63-2 0.256 0.064 0.054 0.10 GAM
Radium 228 15262-20-1 0.412 0.14 0.13 0.20 GAM
Europium 152 146B3-23-9 U 0.067 0.10 u GAM
Europium 154 15585-10-1 U 0.085 0.10 u GAM
Eurcpium 155 14351-16-3 U 0.047 0.10 U GAM
Thorium 228 14274-82-9 0.484 0.060 0.054 GAM
Thorium 232 TH-232 0.412 0.14 0.13 GAM
Uranium 235 15117-96-1 U 0.080 U GAM
Uranium 238 U-238 U 3.6 U GAM
Americium 241 14596-10-2 u 0.045 1.0 ¢) GAM

Modu Tank TSD

DATA SHEETS
Page 1

SUMMARY DATA SECTION

Page 10

Lab id TMANC
Protocol Hanford
Version Ver 1.0
Form DVD-DS
Version 3.06
Report date 08/12/00




TMA/RICHMOND

SAMPLE DELIVERY GROUP H0325

Test 80A Matrix SOLID

SDG 7446 METEOD SUMMARY

Contact Melissa €. Mannion GROSS ALPHA IN SOIL
GAS PROPORTIONAL COUNTING

RESULTS

LAB RAN SUF-
CLIBENT SAMPLE ID SAMPLE ID TEST FIX PLANCHET Gross Alpha

Client Hanford

Contract TRC-SPB-207925
Contract S5DG H0925

Preparation batch 6923-068

BOYOL® ROCT128-01 80 7446-001 4.2 J
BLK {QC ID=35252} ROOT7128-03 80 T446-003 u
LCS {QC ID=35251) R0O07128-02 BO 7446-002 ok
Duplicate {(ROD7128-01) R0O07128-04 BO 7446-004 ok J
Nominal values and liwits from method RDLs (pCi/qg) 10
Modu Tank TSD
METHOD PERFORMANCE
LAB RAW SUF- MDA ALIQ FPREP DILU- RESID EFF COUNT FWHM DRIFT DAYS ANAL-
CLIENT SAMPLE ID SAMPLE ID TEST FIX pCi/g | FAC TION mg L min keV KeV HELD PREPARED YZED DETECTOR
Preparation batch 6929%9-068 20 prep error 20.0 ¥ Reference Lab Notebook 6929 pg. 068
BOYOLS ROO7128-01 80 3.5 0.100 54 100 21 08/03/00 08/07 GRB-113
BLK (QC ID=35252} RO07128-03 80 3.5 0.100 21 100 08/03/00 08/07 GRB-115
LCS (QC ID=35251} R0O07128-02 B0 z.8 0.100 19 100 08/03/00 08/07 GRB-114
Duplicate (R0Q7128-01) RO07128-04 80D 3.6 2.100 57 100 21 08/03/00 08/07 GRB-116
{QC ID=35253)
Nominal values and limits from method 10 0.100 5-250 100 180
PROCEDURES REFERENCE EPAS0CO. O AVERAGES ¢ 2 8D MDA 3.4 + 8.77
CP-060 Soil Preparation, rev 2 FOR 4 SAMPLES RESIDUE __ 38 F 41
CP-070 Soil Dissolution, < 1l.0g Aliquot, rewv 3
cr-179 Soil Preparation for Direct Groses Alpha and Gross
Beta Counting, rev 2

METHOD SUMMARIES
Page 1
SUMMARY DATA SECTION
Page 11

Lab id TMANC
Protocol Hanfoxd
Version Ver 1.0
Form DVD-(CMS
Version 3,06
Report date 08/12/00




SDG 7446

Test BOB _Matrix SOLID

Contact Melissa C. Mannion

TMA/RICHMOND
SAMPLE DELIVERY GROUP H0925

METHOD SUMMARY
GROSS BETA IN SOIL
GAS PROPORTIONAL COUNTING

Client Hanford

Contract TRC-SBB-207925
Contract SDG HO925

RESULTS
LAB RAW SUF-
CLIENT SMAMFPLE ID SAMPLE ID TEST FIX PLANCHET Gross Beta
Preparation batch 6929-068
BOYOLS ROO7128-01 8O0 T7446-001 22.1
BLK (QC ID=35252) R0O07128-03 80 7446-003 u
LCS (QC IDw35251) RO07128-02 8¢ 7446-002 ok
Duplicate (RO07128-01) RO0O7128-04 80 T446-004 ok
Nominal values and limits from method RDLs (pCi/g) 15
Modu Tank TSD
METHOD PERFORMANCE
LAB RAW SUP- MDA ALIQ PREP DILU- RESID EFF COUNT FWHM DRIFT DAYS ANAL-
CLIENT SAMPLE ID SAMPLE ID TEST FIX pCi/g g FAC TION mg min keV KXeV HELD PREPARED YZED DETECTOR

Preparation batch 6929-068

20 prep error 15.0 ¥ Reference Lab Notebook 6329 pg. 068

BOYOL9 RO07128-01 90 ¢.100 54 100 21 08/03/00 08/07 GRB-113

BLK (QC ID=35252) R0OG7128-03 80 5.5 0.100 21 100 08/03/00 08/07 GRB-115§

LCS (QC ID=35251) ROG7128-02 8O 0.100 19 100 08/03/00 08/07 GRB-114

Duplicate (RO07128-01) RO0712B-04 BO 0.100 57 100 21 08/03/00 08/07 GRB-116
{QC ID=35253)

Nominal values and limits from method 15 0.100 5-250 100 180

PROCEDURES REFERENCE
CP-0&0
CP-070
CP-170

EPAZ00.0

S0il Preparaticn, rev 2

Soil Dissolution, < 1.0g Aliguot, rev 3

Soil Preparation for Direct Gross Alpha and Gross
Beta Counting, rev 2

METHOD SUMMARIES
Page 2
SUMMARY DATA SECTION
Page 12

AVERAGES ¢ 2 8D
FOR 4 SAMFPLES

MDA _ 6.2 S 1.5
RESIDUE 38 3 4l

Lab id TMANC
Protocol Hapford
Version Ver 1.0
Form DVD-CMS
Version 3,06
Report date 0B/12/00




Test GAM_ Matrix SOLID
SDG 7446
Contact Meligsa C. Mannion

TMA/RICHMOND
SAMPLE DELIVERY GROUP H0925

METHOD SUMMARY
GAMMA SCAN
GAMMA SPECTROSCOPY

Client Hanford
Contract TRC-SBB-207926
Contract SDG H0925

RESULTS

LAB RAN SUF-
CLIENT SAMPLE 1D SAMPLE ID TEST PIX PLANCHET Cobalt &0 Ceajum 137
Preparation batch 6329-0e8
BOYOLS RO07128-01 7446-001 0.120 0.244
BLK {QC ID=35252) ROO7128-03 7446-003 5 u
LCS (QC ID=35251) ROOG7128-02 T7446-002 ok ok
Puplicate (RQO7128-01) ROO7128-04 T446-004 ok ok
Nominal valuea and limits from method RDLs (pCi/g) G¢.050 0.10

Modu Tank TSD

METHOD PERFORMANCE

LAB RAW SUF- MAX MDA ALIQ PREP DILU- YIELD EFF COUNT FWHM DRIFT DAYS ANAL-

CLIENT SAMPLE ID SAMPLE ID TEST FIX pCi/g g FAC TION ¥ % min keV Kev HELD PREPARED YZED DETECTOR
Preparation batch 6329-068 2¢ prep error 15.0 ¥ Reference Lab Notebook 6929 pg. 068

BOYOLS RO07128-01 g.067 150 1069 15 g@7/31/00 0B/G1 JR,07,00
BLKX (QC ID=35252) R0O07128-03 0.080 190 494 07/31/00 08/02 JR,01,00
LCS (QC IDw35251} R0O07128-02 0.017 190 1038 07/31/00 08/01 JR,04,00
Duplicate (R0O07128-01) R0O07128-04 0.11_ 190 494 16 07/31/00 08/02 JR,03,00

{QC IDw35253)
Nominal values and limits from method 0.050 190 100 1e0

PROCEDURES REFERENCE
CP-060
CP-100

GAMMAHT

Soil Preparation, rev 2
Ge{Li} Preparation for Commercial Samples, rev 2

METHOD SUMMARIES
Page 3
SUMMARY DATR SECTION
Page 13

AVERRGES & 2 8D
FOR 4 SAMPLES

MDA __0.068 + _ 0,07
YIELD ES

Lab id IMANGC
Protoco)l Hanford
Version Ver 1.0
Form DVD-CMS___
Version 3.06

e e et

Report date 08/12/00




Bechtel Hanford Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST B0O-044-01 [Ps 1 of L
Collector ; ‘ Company Contact Telephone No. Project Coordinator - }
Fahlberg Ih: m [ b [ Tahensen W Thompson 3729597 _ TRENT,SI | PrieeCode 9K Data Turnarourd
rofect De‘ﬁfgnltian o Sampling Locati . SAF Na. - . 15 Days
Modu Tank TSD “oks . H0925 (44 (_QX 00-044 Air Quality ] y
Ice Chest No. Field Logbook No. COA / Method of Shipment
ézaqq DO l‘DFl EL 13813 HGWLTM3510 Fed -EX
Shinped To Offsite Property No. Bilt of Ladi
1S 1-1-0b A0 LK Y9 r9s e 1SIS
POSTBE;AMPLE HAZARDS/REMARKS Nous None Noss cotdc | Coatac Nooa vose 11
% Preservation T
: . oG =G G aG G G e oG
Type of Container € n I . L
. 1 1 1 1 1
‘ No. of Container{s) 7 . Nﬁ
Special Handling and/or Storsge Volume 60mL 60mL | 60mL 2 ,lu L 120mL 120ml, \
, Gro Algha; | ICP Matahs - ;] Semi-VOA - [VOA - 6260A [Soc ham (Tyin %
' Gros Betn | 6010A (TAL) | 7471 - smoa(ren) | oy Special -
SAMPLE ANALYSIS st ot | RS
31170
y Sample No. Matyix ¢ Sample Date Sample Time
JAlBovoLe Other Solid TR X X
CHAIN OF POSSESSION Sign/Priat Names . SPECIAL INSTRUCTIONS Matrix *
ished By Date/Tim } " Mim Analyze for Solids Only. Not Water. * ) ot
N . 5
n i . : . : | (1) Gamrma Spectroscopy {Cesium-137, Cobsait-60, Europium-152, Evropium-154, Buropium-155} StuSend
. ived By e/Time - ' i—m'v
-, LD 4(5(' v o.:jw
: By q .M P By M . A=Ak
— f TaTheme
rldlupnhdny l@»ﬂ! By (' v Drte/Tinte WiWipe
ELiguid
inquished By Date/Time liaa'vudﬂy Date/Time Xt
inquished By . Date/Time iy ,’RuzivniBy_ Date/Time 5
LABORATORY | Received By Tide Date/Time
SECTION )
FINAL SAMPLE { Disposal Method Disposed By Drate/Time
DISPOSITION

BHI-EE-011 (10/99)




T-herrno NUtech - Richmond’

SAMPLE RECEIPT CHECKLIST

L

' SAMPLE RECEIPT . : -
Ctent: _ %éHT@L HAN FORD THC o rre recsived __ /2[00 9030

CoC No. B’UO D_]-f 0] — : —_ —
Canteifier Lo, no,_ERCIG O gguastad TAT (Deys) ﬁgﬁ‘( P.0. Received Yes( I1No( A4
A iNSF‘ECTlON ' |
1. Custodv seals on shfppmg container intact? Yes 1“1 Na'[- ] NAT 1
2. Custody seels on shipping container dated & s;gned? Yes { L1 Nol 1 N/AT ]
fa, . Custody seals 2n sample containers intact? YGS (#1] . " No (1 MNIA LT ]
4, Custody seals on sample cqn.t;lners dated & signed? Yes [#1 No [ 1- NIAT ]
5.  Cooler Temperature: Packing material Is¥ wet 1 Dy [ 7
8. . Numberof samp!es in shipping container; / . S P ] - L. (l
7. Number of containars per sampls: : 9'- {Qr see CoC } |
8, . Paperwork agrees with samples? o Yes [ 4T No {1
s. Samples have: Tape 67 Hezerd labels [ 1 Rad labels{ ¥ Appropriste sample labels [ <}
_ lﬁ 10. Samp[es are: in good condition[ ] Leqking [ } Broken Contalner [ 1] Mlssmg { 1
11. Descrfbe anv anamalies: ' .
l _ = —e
II - —
13, Was B,M. no’tiﬁed of any snomsafles? Yes[ | "~ Nel ] Dete |
14.  Rscsived by ____ gj’ SE)TD’LW Data‘7 L€ .ﬂ] ?;% M
TNU W.0. No, e Gmu- ) No. _ ,T_,_ _Clignt ¥ W 0.-No. ::ng
I PROGRAM MANAGER | '
Sample h&d_ing times exceedad? . | . Coves {1 N‘?. t
lotent Novtes: Nema o omem

Form SCP.01 2, 11-06-98 IR ' : 50 years of quality nuclear servicas”



