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MEMORANDUM . . : -· - · .. ... . -- . 
TO: 200-UP-2 Project QA Record . _:;'March 29, 1994 

FR: Susan Winter, Golder Associates Inc .... «/k ._· :~::_~~ -:~~;:f ~-~·: :_> 

~~ 
RE: RADIOCHEMISTRY DATA VALIDATION SUMMARY FOR DATA PACKAGE: B09340-

TMA-623 (923-E418, Filename B09340.RAD) 

INTRODUCI10N 

This memo presents the results of data validation on data package B09340-TMA-623 prepared 
by the Thermo Analytical (TMA) laboratory. A list of samples validated along with the 
analyses reported and the method of analysis is provided in the following table. 

SAMPLE ID SAMPLE DATE MEDIA ANALYSIS 

009337 09/lSf.13 SOIL - - Sc& NOTE 1- ·- --
009339 09/13f.13 SOIL --.-- - -

009340 09/lSf.13 SOIL 
B09341 09/13/93 SOIL 
009344 09/15/93 SOIL 
009345 09/16/93 SO1L 
009346 09/16'}3 SOIL 

MAR 3 i9S1 009349 09/16f.13 SOIL I 

009350 09/17f.13 SOIL 
009351 09/17/)3 SOIL 
009352 09/17/93 SOIL 
009353 09/17/93 SOIL 
009354 09/17/93 SOIL 

. . 
Note 1. All samples were analyzed for gross alpha, gross beta, selenium-79, strontium-90, technetium-99,iodine-129, isotopic 
uranium, total uranium, neptunium-237, plutonium-238, plutonium-239/140, americium-241, curium-244, and gamma 
spectroscopy. 

Data validation was conducted in accordance with the WHC statement of work (WHC 1993a) 
and validation procedures (WHC 1993b). Attachments 1 through 5 provide the following 
information as indicated below: 

Attachment 1. Glossary of Data Reporting Qualifiers 
Attachment 2. Summary of Data Qualifications 
Attachment 3. Qualified Data Summary and Annotated Laboratory Reports 
Attachment 4. Laboratory Narrative and Chain-of-Custody Documentation 
Attachment 5. Data Validation Supporting Documentation 

DATA QUALITY OBJECTIVES 

Precision. Goals for precision were met. 

Accuracy. Goals for accuracy were met with the exception of the deficiencies identified 
below. 

1 - 001 
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Data Package JD: B09340-TMA-623 Analysis: Radiochemistrv 

Sample Result Verification. All sample results were supported in the raw data. 

Detection Limits. Detection limit goals were met for all sample results as specified in the 
reference analytical method with the exception of the following: 

ANALYTE SAMPLE MDA (pG/g) RDL (pCi/g) 

TECHNETIUM-99 B09337 0.9 0.5 

TECHNETIUM-99 B09339 1 0.5 
B09349 

TECHNETIUM-99 B09353 0.7 0.5 

IODINE-129 B09344 3 2 

NEPTUNIUM-m B09346 0.9 0.2 

IRON-59 B09337 0.09 0.05 

IRON-59 B09339 0.1 0.05 
B09340 

· B09341 
B09345 
B09349 
B09351 
009352 
B09354 

IRON-59 B09344 0.2 0.05 
B09346 

IRON-59 B09350 0.06 0.05 

COBALT-58 B09344 0.06 0.05 

COBALT-oO B09354 0.06 0.05 

AMERICIUM-241 B09341 0.07 0.05 

CURIUM-244 B09341 0.07 0.05 

Completeness. The data package was complete for all requested analyses. A totai of thirteen 
samples were vaiidated in this data package with a total of 455 determinations reported, all of 
which were deemed valid. This results in a completeness of 100 percent, which meets normal 
work plan objectives of 90% . 

MAJOR DEFICIENCIES 

No major deficiencies were identified during data validation which required qualification of 
data as unusable. 

MINOR DEFICIENCIES 

The following minor deficiencies were identified during data validation which required 
qualification of data. 
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Data Package ID: B09340-TMA-623 

Laboratory Blanks 

Analysis: Radiochemistry 

• Technetium-99 was detected in the associated laboratory blank. Attachments 2 
and 5 provide a summary of the samples affected, data qualifications applied 
and supporting documentation. · 

Chemical and Tracer Yield 

• Technetium-99 chemical yield for samples B09337, B09339, B09341, B09349, and 
B09353 were unacceptable. Attachments 2 and 5 provide a summary of the 
data qualifications applied and supporting documentation. 

• Neptunium-237 yield for samples B09344, B09346, B09349, B09350, B09351, 
laboratory control sample, and the blank were unacceptable. Attachments 2 
and 5 provide a summary of the data qualifications applied and supporting 
documentation . 

ir--.J REFERENCES .. 
~ 

5-.... WHC 1993a, Validation of 200-UP-2 Data, Statement of Work, Analytical Laboratory Data 
Validation, Task Order S-94-18, December 14, 1993, Purchase Order M073750. Westinghouse 
Hanford Company, Richland, Washington. 

WHC 1993b, Data Validation Procedures for Radiochemical Analyses, WHC-SD-EN-SPP-001, 
Rev. 1, 1993. Westinghouse Hanford Company, Richland, Washington. 
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GLOSSARY OF RADIOCHEMISTRY DATA REPORTING QUALIFIERS 

U - Indicates the constituent was analyzed for, but was not detected at a concentration 
above the minimum detectable activity (MDA). The concentration reported is the 
MDA corrected for sample aliquot size, dilution factors and percent solids (in the case 
of solid matrices) by the laboratory. The associated data should be considered usable 
for decision making purposes. 

UJ - Indicates the constituent was analyzed for and was not detected at a concentration 
above the MDA. Due to a quality control deficiency identified during data validation, 
the concentration reported may not accurately reflect the sample MDA. The 
associated data should be considered usable for decision making purposes. 

J - Indicates the constituent was analyzed for and detected. The concentration reported 
is qualified as estimated due to a quality control deficiency identified during data 
validation. The associated data should be considered usable for decision making 
purposes. 

. . 

UR - Indicates the constituent was analyzed for and not detected. The concentration 
reported is qualified as unusable due to a quality control deficiency identified during 
data validation. The associated data should be considered unusable for decision 
making purposes. 

R - Indicates the constituent was analyzed for and detected. The concentration reported 
is qualified as unusable due to a quality control deficiency identified during data 
validation. The associated data should be considered unusable for decision making 
purposes. 

, oos 
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SUMMARY OF DATA QUALIFICATIONS 
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SDG: 009340-TMA-623 

COMMENTS: RADIOCHEMISTRY 

COMPOUND 

TEa-INETIUM-99 

TEa-INETIUM-99 

NEPTUNIUM-237 

WHC-SD-EN-SPP-002,Rev. 2 

DATA QUALIFICATION SUMMARY 

/ 
VA~~ ~DATE: March 28, 1994 

V1~/.'- ,.. 

~ -

QUALIFIER SAMPLES AFFECTED 

J 009339 
009340 
009341 
009345 
009346 
009349 
009350 
009351 
009353 
009354 

009337 .DUP 

J · DETECTS 009337 
UJ • NONDETECTS 009339 

009341 
009349 
009353 

J • DETECTS 009344 
UJ • NONDETECTS 009346 

009349 
009350 

LCS (7247-017) 
BLANK (7247-018) 

I 

I 

B-7 

PAGE_j,_OFL 

REASON 

PRESENT IN BLANK 

OIBMICAL YIELD %R < 30% 
Bur> 10% 

TRACER YIELD % R < 20% Bur 
> 5% 
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Validated Data S111111ary, Data Package: B09340-THA-623 

San4># B09346 
Date 9- 16-93 

Loe at ion 299-IJ19-97 
Depth 130.00 · 132.50 
Type - .. 

Con111ents . . . . 

Parameter Uni ts Result Q 

GROSS AI.PIIA pCi/g 7. 000 
GROSS BETA pCi/g 17.000 

SELENIUM· 79 pCi/g 2 . 000 u 
STRONTIUM· 90 pCi/g 0.700 u 

TECIINEl IUM -99 pCi/g 3.100 J 
IOOINE -129 pCi/g 2.000 u 

URANIUH -233/234 pCi/g 0.600 
URANIUM -235 pCi/g 0.100 u 
URANIUM -238 pC i/g 0.650 

TOTAL URANIUM UG/G 1.200 
NEPTUNIUM -237 pCi/g 0.900 UJ 
PLIJTONIUM ~238 pCi/g 0.020 u 

PLUTONIUM -239/240 pCi/g 0.020 u 
AMERICIUM -241 pCi/g 0.020 u 

CURIUM -244 pCi/g 0.010 u 
SOO IIJM· 22 pCi/g 0.060 u 

POTASSIUM·40 pCi/g 15.000 
HANGAtlESE -54 pCi/g 0.050 u 

IRON · 59 pCi/g 0.200 u 
COSALT -58 pCi/g 0.050 u 
C08ALT · 60 pCi/g 0.050 u 

NI081UM· 94 pCi/g 0.040 u 
RUTHENIUM · 103 pCi/g 0.060 u 
RUTHENIIJH · 106 pCi/g 0.400 u 

l IN · 113 pCi/g 0.050 u 
CESIUM - 134 pCi/g 0 . 070 u 
CESIUH-137 pCi/g 0 . 050 u 
CERllJH· 144 pCl/g 0.200 u 

EUROPIUH - 152 pCi/g 0.100 u 
EUROPIUM - 154 pCi/g 0 . 070 u 
EUROPIUM - 155 pCi/g 0.100 u 

RADIUM -226 pCi/g 0 . 580 
RADIUH -228 pCi/g 0 . 970 

TIIORIUH-228 pCi/g 0 . 900 
THORIIJH · 232 pCi/g 0.970 

--

809349 
9- 16-93 

299-1119-95 
165 .00 · 167 .so 

. .. 

. .. 

Result Q 

6.000 u 
3200 .000 

2.000 u 
0.800 u 
3.400 J 
2.000 u 
2.400 
0.100 u 
2.200 
5.600 
0.057 J 
0.020 u 
0.020 u 
0.020 u 
0.020 u 
0.050 u 
7.100 
0.040 u 
0.100 u 
0.050 u 
0.050 u 
0.040 u 
0.060 u 
0.400 u 
0.060 u 
0.080 u 
0.050 u 
0.300 u 
0.100 u 
0.060 u 
0.100 u 
0.470 
0.660 
0.680 
0.660 

91{l 3225 ,.133 ~ 

809350 B09351 
9-17-93 9-17-93 

299-1119-97 299-1119-97 
. -- 146.00 · 148.50 

EQTBLK -- -
. .. - . -

Result Q Result Q 

5.500 5.000 u 
47.000 21.000 
2. 000 u 5.500 
0.700 u 0.700 u 
0.400 J 2.300 J 
2.000 u · 2.000 u 
0.200 u 0.440 
0.200 u 0.200 u 
0. 100 u 0.620 
0. 170 1.300 
0.050 UJ 0.060 u 
0. 030 u 0.020 u 
0.030 u 0.020 u 
0.010 u 0.020 u 
0.020 u 0.030 u 
0. 020 u 0.050 u 
0. 480 15.000 
0. 020 u 0.050 u 
0.060 u 0.100 u 
0.020 u 0.050 u 
0.020 u 0.050 u 
0.020 u 0.040 u 
0.030 u 0.050 u 
0.200 u 0.400 u 
0.030 u 0.050 u 
0.020 u 0.100 u 
0.020 u 0.040 u 
0.100 u 0.200 u 
0.040 u 0.090 u 
0.030 u 0.060 u 
0.060 u 0. 100 u 
0.063 0.460 
0. 088 0.970 
0. 130 0. 750 
0.088 0.970 

B09352 809353 
9-17-93 9-17-93 

299-1119-97 299-1119-97 
146.00 · 148.50 ... 

DUPLICATE FLDBLK 
... . --

Result Q Result 

8.500 
20.000 
3.000 u 
0.900 u 
0.300 u 
2.000 u 
0.500 
0. 100 u 
0.460 
1.300 
0 . 070 u 
0.020 u 
0.020 u 
0.020 u 
0.010 u 
0.050 u 

15.000 
0.040 u 
0.100 u 
0.050 u 
0.040 u 
0.040 u 
0.050 u 
0.300 u 
0.050 u 
0.060 u 
0.040 u 
0.200 u 
0.080 u 
0.060 u 
0.100 u 
0.530 
0.780 
0.760 
0.780 

. \j -e_~~-- e-r:\ 
-$/ ;! __ 

iJll'M-t{J-:-' . 
( 3/:J-i/f, / 

4.000 
6.000 
3.000 
0.700 
0.770 
2.000 
0.200 
0.200 
0.200 
0.180 
0.100 
0.020 
0.020 
0.020 
0:020 
0.020 
0.390 
0. 020 
0.040 
0.020 
0.020 
0.010 
0.030 
0.200 
0.030 
0.030 
0.020 
0. 090 
0.040 
0.030 
0.050 
0.099 
0.130 
0.150 
0.130 

Q 

u 
u 
u 
u 
J 
u 
u 
u 
u 

u 
u 
u 
u 
u 
u 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
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Validated Data Su11na ry, Data Package: 809340-TMA -623 
--- --·-

Sa1rlj'.J# 809337 
Date 9- 15-93 

Location 299· W19·95 
Depth 90.25 · 92.25 
Type . . . 

Cooments . . . 

Parameter Uni ts Result Q 

GROSS ALPHA pCi/9 9.000 
GROSS BETA pCi/9 15.000 

SELENIUM-79 pCi/9 3.000 u 
STROUTIUM-90 pCi/9 0.500 u 

TECIINET,IUM · 99 pCi/9 0.900 UJ 
IOOINE -129 pCi/9 2.000 u 

URANIUH-233/234 pCi/g 0.580 
URANIUH -235 pCi/9 0.100 u 
URANIUH-238 pCi/g 0.360 

TOTAL URANIIJH UG/G 1.200 
NEPTUNIUH -237 f,Ci/9 0.030 u 
PLUTON !UH· 236 i,Ci/9 0.050 u 

PLUTONIUH-239/240 pCi/9 0 . 020 u 
AHERICIUH-241 pCi/g 0.040 u 

CURIUH-244 pCi/9 0.040 u 
SOOIUH-22 pCi/9 0.030 u 

POTASSIUH-40 pCi/9 11.000 
HANGANESE -54 pCi/9 0.030 u 

IRON -59 pCi/9 0.090 u 
COBALT-58 pCi/9 0.030 u 
COBALT-60 pCi/9 0 . 030 u 

NIOBIUH · 94 pCi/g 0 . 0.20 u 
RUTHENIUH - 103 pCi/g 0.030 u 
RUTHENIUH -106 pCi/g 0.200 u 

TIN -113 pCi/g 0.030 u 
CESIUH -134 pCi/g 0.030 u 
CESIUH- 137 i,Ci/g 0.030 u 
CERIUH- 144 pCi/g 0.200 u 

EUROPIUH - 152 pCi/g 0.060 u 
EUROPIUH - 154 pCi/g 0.040 u 
EUROPIUH -155 pCi/g 0.090 u 

RAOIUH -226 JJCi/g 0.440 
RAOIUH -228 pCi/g 0.510 

THOR llJH -228 pCi/g 0.550 
THORIUH -232 pCi/g 0.510 

- ---

809339 
9-13 -93 

299·W19·97 
70.00 · 72.50 

... 

. -. 

Result Q 

7.800 
18.000 
3.000 u 
0.600 u 
5.700 J 
2.000 u 
0.410 
0.200 u 
0.620 
1.100 
0.030 u 
0.030 u 
0.020 u 
0.040 u 
0. 030 u 
0.040 u 

14.000 
0.030 .u 
0.100 u 
0.040 u 
0.030 u 
0.030 u 
0.040 u 
0.300 u 
0.040 u 
0.040 u 
0.030 u 
0.200 u 
0.060 u 
0.040 u 
0.060 u 
0.450 
0.680 
0.620 
0.680 

91t13zz~, 1332 

809340 80931, 1 809344 809345 
9-15-93 9-13-93 9-15-93 9-16-93 

299·W19·95 299-W19·97 299-W19·95 299·W19·95 
105.00 · 107.50 101. 00 · 103. 30 120.00 · 122.50 140.00 · 142.50 

--- -.. -. - ------ . -. . -. . -. 

Result Q Result Q Result Q Result Q 

5.000 u 8.200 6.100 4.600 
1500.000 19.000 17.000 17.000 

2.000 u 3.000 u 3.000 u 3.000 u 
0.700 u 0.700 u 0.700 u 0.700 u 
2.300 J 3.200 J 0.300 u 1.800 J 
2.000 u 2.000 u 3.000 u 2.000 u 
0.610 0.320 0.650 0.660 
0.100 u 0.200 u 0.100 u 0.100 u 
0.580 0.420 0.570 0.670 
1.300 1.200 1.500 1.800 
0.020 u 0.031 0.020 UJ 0.008 u 
0.020 u 0.030 u 0.020 u 0.020 u 
0.020 u 0.030 u 0.020 u 0.020 u 
0.050 u 0.070 u 0.020 U. 0.030 u 
0.050 u 0.070 u 0.020 u 0.030 u 
0.040 u 0.050 u 0.060 u 0.050 u 

17.000 15.000 15.000 16.000 
0.030 u 0.040 u 0.050 u 0.050 u 
0.100 u 0.100 u 0.200 u 0.100 u 
0.040 u 0.050 u 0.060 u 0.050 u 
0.030 u 0.050 u 0.050 u 0.050 u 
0.030 u 0.040 u 0.050 u 0.040 u 
0.040 u 0.060 u 0.060 u 0.060 u 
0.300 u 0.400 u 0.400 u 0.400 u 
0.040 u 0.060 u 0.070 u 0.050 u 
0.040 u 0.050 u 0.060 u 0.060 u 
0.030 u 0.040 u 0.050 u 0.050 u 
0.200 u 0.300 u 0.300 u 0.200 u 
0.070 u 0.100 u 0.100 u 0.100 u 
0.050 u 0.070 u 0.070 u 0.060 u 
0.090 u 0.200 u 0.100 u 0.100 u 
0.420 0.480 0.660 0.530 
0.870 0.680 1.000 0.760 
1. 100 0.640 1.400 0.890 
0.870 0.680 1.000 0.760 
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Validated Data Su1mary, Data l'ackage: 809340 - TMA-623 
-- ·-

San,p# 809354 
Date 9 - 17-93 

Location 299- \J19-97 
Depth 156 . 00 • 158. 50 
Type -.. 

Comnents ... 

Parameter Uni ts Result Q 

GROSS ALPHA pCi/g 14.000 
GROSS BETA pCi/g 18.000 

SELENIIJH · 79 pCi/g 3.000 u 
STRONTIUM · 90 pCi/g 0.800 u 

TECltNEl IUH · 99 pCi/g 2.600 J 
IOOIHE-129 pCi/g 2.000 u 

URAIIIUH -233/234 pCi/g 0.600 
URANIUM-235 pCi/g 0.100 u 
URANIUM · 238 pCi/g 0.760 

TOTAL URANIUM UG/G 2 . 000 
NEPTUNIUM · 237 pCi/g 0.050 u 
PLUIONIUM-238 pCi/g 0.020 u 

PLUTOHIUM - 239/240 pCi/g 0.030 u 
AHERICIUH-241 pCi/g 0.040 u 

CUR llJM • 244 pCi/g 0.040 u 
SOOIUM· 22 pCi/g 0.060 u 

POTASSIUM-40 pCi/g 14.000 
HANGANESE - 54 pCi/g 0.050 u 

IROH-59 pCi/g 0 . 100 u 
COBALT-58 pCi/g 0.050 u 
COBALT·60 pCi/g 0.060 u 

NIOBIUH· 94 pCi/g 0.040 u 
RUTIIEHIUM - 103 pCi/g 0.060 u 
RUTHENIIJM-106 pCi/g 0.400 u 

TIN - 113 pCi/g 0.060 u 
CESIUM·134 pCi/g 0 . 060 u 
CESIUM-137 pCi/g 0.050 u 
CERlllM· 144 pCi/g 0.300 u 

EUROPIUM· 152 pCi/g 0.100 u 
EUROPIUM - 154 pCi/g 0 . 080 u 
ElJROP IIJM • 155 pCi/g 0. 150 

RADIUM-226 pCi/g 0.770 
RAD llJM-228 pCi/g 0.970 

THOR IUM-228 pCi/g 1.100 
THORIUM - 232 pCi/g 0.970 



N309076-0l 

SDG 7247 
Contact Dinkar Kharkar 

Lab sample id N309076-0l 
Dept sample id 724 7-001 

Received 09{.17{.93 
\ moisture 3.7 

:=,-
l"f""] ANALYTE CAS NO /"t...., -.. Gross Alpha / Alpha 
L'7. 
~ Gross Beta,..,.. Beta 

r Selenium 79.,,. 15758-45-9 
Strontium 90 , 10098-97-2 
Technetium 99,,, 14133-76-7 
Iodine 129 _.- 15046-84-1 
Uranium 233/234-
Uranium 235_, 15117-96-1 
Uranium 238,,, 
Total Uranium {ug/g)/7440-61-1 
Neptunium 237- 13994-20-2 
Plutonium 238- 13981-16-3 
Plutonium 239 /240- · 
Americium 241- 14596-10-2 
Curium 244 ../ 13981-15-2 
GAMMA SCAN ANALYTES 
Sodium 22 _.. 13966-32-0 
Potassium 40-~ 13966-00-2 
Manganese 54 ✓- 13966-31-9 
Iron 59,, 14596-12-4 
Cobalt ss- 13981-38-9 
Cobalt 60./ 10198-40-0 
~Jiobium 94./ 14681-63-l 
~u~henium :03 ✓- 13968-53-1 
Ruthenium 106/ 13967-48-1 
Tin 113 -✓ 13966- 06 - 8 
Cesium 134 ✓ 13967-70-9 
Cesium 137- 10045-97-3 

DATA SHEETS 
Page 1 

SUMMARY DATA SECTION 
Page 23 

- - - ------- ----------

TMA NORCAL 
REPORTING GROUP 7247 

DATA SHEET 
I B09331 

Client Westinghouse Hanford 
Contract MBH-SW-069262 

Client sample id ~8_0~9~3_3_7 ______________ _ 

Location/Matrix 200-UP-2 
Collected 09{.15{.93 

Chain of custody id EFL-1091 

RESULT 2a ERR MDA 
pCi/g (COUNT) pCi/g 

--2...!L 4.5 4 
15 4.1 5 
0.87 1.8 ..J__ 
0 1. 3 0.5 -0.12 0.32 0.9 

-0.21 0.77 .. -1-
iWlL- 0.19 0.1 
0.030 0.061 Jhl-
~ 0.13 0.1 

~ 0.20 0.03 
0.008 0.016 JLlLl-

-0.013 0.019 ~ 
0.006 0.013 0.02 

SOLID 

RDL QUALI-
pci/g FIERS 

..kL-
TEST 

10 -a- BOA 
10 80B 
10 u SE 

1 u y 

0.5 ~ - TC ~~ 

2 u I 
0.3 u 
0.3 u u 
0.3 u 
0.1 -~ u T 
0.2 u NP 
0.05 u PU 
0.05 u PU 

0 0.018 ~ 0.05 u TP 
-0.002 0.018 0. Q4- 0.05 u TP 

u 0.03 u GAM 
_ _u_ 0.65 GAM 

u 0.03 u GAM 
u 0.09 0.05 u GAM 
u a.03 0 .05 0 GAM 

u 0.03 0.05 u GAM 
u 0.02 u GAM --u Q.:_Ql_ u GAM 
u .2..:1- u GAM 
u 0 . 03 u GAM 

u 0.03 u GAM ·---u 0.03 0.05 u GAM 

·Jc_ ,,f'~· \JE' 

Lab id TMAN 

I -,,\}Vb~ Protocol WHC-HASM 
Version Ver 1.0 

Form DVD-OS 
·, .- \ Version 2.28 (.) (J Report date 01{.14{.94 

(' .. 1. 012 
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N309076-0l 

TMA NORCAL 
REPORTING GROUP 7247 

- - ----- - ------ -

BO9337 
DATA S H E E T , C 6 n t 

SDG 7247 
Contact Dinkar Kharkar 

Lab sample id N309076-01 
Dept sample id 7247-001 

Received 09l17l93 
% moisture 3.7 

ANALYTE CAS NO 

Cerium 144 .,.- 14762-78-8 
Europium 152 ........ 14683-23-9 
Europium 154 ....... 15585-10-1 
Europium 155/ 14391-16-3 
Radium 226 ........ 13982-63-3 
Radium 228 ........ 15262-20-1 
Thorium 228 _....... 14274-82-9 
Thorium 232 ...... 7440-29-1 

DATA SHEETS 
Page 2 

SUMMARY DATA SECTION 
Page 24 

Client 
Contract 

Client sample id 
Location/Matrix 

Collected 
Chain of custody id 

RESULT 2a ERR 
pCi/g (COUNT) 

u 
u 
u 
u 

0.44 0.058 
0.51 0.11 
0.55 0.035 
0.51 0.11 

81 

Westinahouse Hanford 
MBH-SW-069262 

B09337 
200-UP-2 
09l15l93 
EFL-1091 

MDA 
pCi/g 

0.2 
0.06 
0.04 
0. 09 

SOLID 

RDL QUALI-
pCi/g FIERS TEST 

u GAM 
0.1 u GAM 
0.1 u GAM 
0.1 u GAM 

GAM 

GAM 

GAM 

GAM 

Lab id ~T_M_A-N __ _ 

Protocol WHC-HASM 
Version Ver 1.0 

Form JVD-DS 
Version =2~·=2=8 __ _ 

Report date Olll4/94 

013 



N309076-02 

SDG 7247 
Contact Dinkar Kharkar 

Lab sample id N309076-02 
Dept sample id 7247-002 

Received 09/_17/_93 
% moisture 3.1 

'° f',r; ANALYTE CAS NO r,.c-,. -If 
Gross Alpha_,,. Alpha L.l-

( Gross Beta __,-- Beta N 
Selenium 79 / 15758-45-9 

~ ; Strontium 90 ' 10098-97-2 -(? Technetium 99 ...- 14133-76-7 
Iodine 129 ✓- 15046-84-1 
Uranium 233/234 ...... 
Uranium 235--- 15117-96-1 
Uranium 238 ✓ 
Total Uranium (ug/g)/7440-61-1 
Neptunium 237 ..... 13994-20-2 
Plutonium 238,,,,, 13981-16-3 
Plutonium 239 /240,,,,, 
Americium 241 _,. 14596-10-2 
Curium 244 - 13981-15-2 
GAMMA SCAN ANALYTES 
Sodium 22 _,. 13966-32-0 
Potassium 40 ........ 13966-00-2 
Manganese 54 _,. 13966-31-9 
Iron 59....- 14596-12-4 
Cobalt 58,,,,, 13981-38-3 
Cobalt 60/ 10198-40-0 
Niob ium 94/ 14681-63-1 
;\ui:henium 103 ....... 13968-53-1 
Rm:henium 106/ 13967-48-1 
':in 113 ...... 13966-06-8 
Cesium 134/ 13967-70-9 
Cesium 137.,..... 10045-97-3 

DATA SHEETS 
Page 3 

SUMMARY DATA SECTION 
Page 25 

TMA NORCAL 
REPORTING GROUP 7247 

DATA SHEET 
I 809339 

Client Westinghouse Hanford 
Contract MBH-SVV-069262 

Client sample id :B~0~9~3~3~9 ______________ _ 

Location/Matrix 200-UP-2 
Collected 09/_13/_93 

Chain of custody id EFL-1091 

RESULT 2a ERR MDA 
pCi/g (COUNT) pCi/g 

7.8 4.3 4 

.-1.L 4.3 5 
-1.8 1. 7 3 

0.13 0.18 0.6 
5. :z 0.69 1 
0. l 7 0.7 9 1 
0.4l 0. 22 0.2 
0 0. 052 _Q_,_L 
0.62 0.23 0.2 
1.1 0.20 0.03 -0.006 0 .018 O.OJ 
0.012 0 .018 O.Q3 
0.003 0. 012 o.o, 
0.006 0.022 O,Q~ 

-0.011 O.Oll Q,Q.3 

u 0.04 
14 0. i' 3 

T.: 0.03 
u 0.1 

" 0.01 .; 

u 0.03 
u 0.03 
u 0.04__ 
u 0,1 
"j 0 . 04 
fj 0 . 04 
rJ 0,03 

,Jo ~J~~ 
: '71-:' 

. . , ·'"' 
~ 

SOLID 

RDL QUALI-
pCi/g FIERS TEST 

10 '-fr 80A 
10 808 
10 u SE 

l u y 

0.5 -e- ·-:s- TC 
2 u I 
0.3 u 
0.3 u u 
0.3 u 
0.1 ~ u T 
0.2 u NP 
0.05 u PU 
0.05 u PU 
0.05 u TP 
0.05 u TP 

u GAM 
GAM 

u GAM 
0.05 u GAM 
0.05 u GAM 
0.05 u GAM 

u GAM 
u GAM 
u GAM 
u GAM 
u GAM 

0.05 u GAM 

Lab id TMAN 
Protocol WHC-HASM 
Version Ver 1.0 

Form DVD-OS 
Version 2 .2 8 

Report date 01/14/94 

LO 1,j 
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N309076-02 

TMA NORCAL 
REPORTING GROUP 7247 

B09339 
DATA S H E E T , CO n t 

SDG 7247 
Contact Dinkar Kharkar 

Lab sample id N309076-02 
Dept sample id 7247-002 

Received 09Ll7i9J 
% moisture 3.1 

ANALYTE CAS NO 

Cerium 144.,,, 14762-78-8 
Europium 152- 14683-23-9 
Europium 154- 15585-10-1 
Europium 155 _, 14391-16-3 
Radium 226_... 13982-63-3 
Radium 228.,,,,. 15262-20-1 
Thorium 228,,,, 14274-82-9 
Thorium 232_,,,, 7440-29-1 

DATA SHEETS 
Page 4 

SUMMARY DATA SECTION 
Page 26 

Client 
Contract 

Client sample id 
Location/Matrix 

Collected 
Chain of custody id 

RESULT 2a ERR 
pCi/g (COUNT) 

u 
u 
u 
u 

0.45 0.061 
0.68 0.13 
0.62 0.038 
0.68 0.13 

Westinghouse Hanfo.rd 
MBH-SVV-069262 

B09339 
200-UP-2 SOLID 
09il3i93 
EFL-1091 

MDA RDL QUALI-
pci/g pCi/g FIERS TEST 

0.2 u GAM 
0.06 0.1 u GAM 
0.04 0.1 u GAM 
0.08 0.1 u GAM 

GAM 
GAM 
GAM 
GAM 

Lab id THAN 

Protocol WHC-HASM 
Version Ver 1.0 

Form DVD-DS 
Version 2.28 

Report date 01 Ll4 /94 

- 015 

I 

l 



N309076-03 

SDG 7247 
Contact Dinkar Kharkar 

Lab sample id N309076-03 
Dept sample id 724 7-003 

Received 09Ll7L93 
% moisture 3.7 

CO-.,....., 
ANALYTE CAS NO N"; -• Lr.,.. Gross Alpha ,.,,- Alpha 

It',.! Gross Beta ...--· Beta 
C"-! 

Selenium 79 ✓ 15758-45-9 !'<,. 

~"~ Strontium 90·' 10098-97-2 -C:.'!....., Technetium 99.,,..- 14133-76-7 
Iodine 129.,,. 15046-84-1 
Uranium 233/234✓ 
Uranium 235- 15117-96-1 
Uranium 238.,.... 
Total Uranium ( ug/g V-744 0-61-1 
Neptunium 237/ 13994-20-2 
Plutonium 238 -✓ 13981-16-3 
Plutonium 2 39 /240 ....... 
Americium 241 ........ 14596-10-2 
Curium 244.,.... 13981-15-2 
GAMMA SCAN ANALYTES 
Sodium 22,..... 13966-32-0 
Potassium 4 0 ......... 13966-00-2 
Manganese 54 _...... 13966-31-9 
Iron 59/ 14596-12-4 
Cobalt 58 ......... :3981-38-9 
Cobalt 60 ....... 101 98-40-0 
Niobium 94 _,... 14681-63-1 
Ruthenium 103 _...... 13968-53-1 
Ruthenium ::.06/ l396 7-48-l 
T:.:, 1, 1 ........ 

J.- 13956- 0 6-8 
Cesium 134✓ 13967-70-9 
Cesium 137...-- 10045-97-3 

DATA SHEETS 
Page 5 

SUMMARY DATA SECTION 
Page 27 

TMA NORCAL 
REPORTING GROUP 7247 

DATA SHEET 
I 809340 

\c S - \o-=t-. ~
1 

Client · westinghouse Hanford 
Contract MBH-SVV-069262 

Client sample id =8=0~9=3~4~0 _____________ _ 

Location/Matrix 200-UP-2 
Collected 09L15L93 

Chain of custody id EFL-1091 

RESULT 2a ERR MDA 
pCi/g (COUNT) pCi/g 

-21 4.3 5 
1500 25 5 

0.58 1.5 2 ·--0.35 0.79 __Q2_ 
2.3 0.24 0.4 

-0.29 0.88 ~ ... 
0.61 0.22 0.1 
0.053 0.071 0.1 
0.58 0.19 0.1 
I. 3 0.22 0.03 ---0.008 0.011 0.02 
0 0.004 0.02 .--0.004 0.004 0.02 

-0.003 0.025 0.02 
-0. 010 0.021 0.05 

u 0.04 -
]:2_ 0.76 

u 0.03 
u o. 1 
u 0.04 

u 0.03 
u O...:fil_ 
u 0.04 
u . 'h.L 
u 0 .04 
u 0.04 --u 0.03 

~ I • ,¥ \yq'\\ 
. ~ 

SOLID 

RDL QUALI-
pci/g FIERS_g_ TEST 

10 u 80A 
10 808 
10 u SE 

1 u y 

0.5 ---s- --:s TC 
2 u I 
0.3 u 
0.3 u u 
0.3 u 
0.1 ~ u T 
0.2 u NP 
0.05 u PU . 
0.05 u PU 
0.05 u TP 
0.05 u TP 

u GAM 
GAM 

u GAM 
0.05 u GAM 
0.05 u GAM 

o.os u GAM 
u GAM 
u GAH 
u GAM 
., G,._'-\ u 

u GAH 
0.05 u GAM 

Lab id TMAN 
Protocol WHC-HASM 
Version Ver 1.0 

Form DVD-OS 
Version 2.28 

Report date 0104 L 94 

to1s 
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N309076-03 

TMA NORCAL 
REPORTING GROUP 7247 

B09340 
DATA SHEET, CO n t 

SDG 7247 
Contact Dinkar Kharkar 

Lab sample id N309076-03 
Dept sample id 724 7-003 

Received 09Ll7L93 
% moisture 3.7 

ANALYTE CAS NO 

Cerium 144 ,,,- 14762-78-8 
Europium 152/ 14683-23-9 
Europium 154/ 15585-10--1 
Europium 155/ 14391-16-3 
Radium 226,..... 13982-63-3 
Radium 228,,... 15262-20-1 
Thorium 228.,,. 14274-82-9 
Thorium 232.,,. 7440-29-1 

DATA SHEETS 
Page 6 

SUMMARY DATA SECTION 
Page 28 

Client 
Contract 

Client sample id 
Location/Matrix 

Collected 
Chain of custody id 

RESULT 2a ERR 
pCi/g (COUNT) 

u 
u 
u 
u 

0.42 0.059 
0.87 0. 14 
1.1 0.071 --0.87 0.14 ---

Westinghouse Hanford 
MBH-SVV-069262 

809340 " 
200-UP-2 
09L1SL93 
EFL-1091 

MDA 
pCi/g 

0.2 
0.07 
0.05 
0.09 

SOLID 

RDL QUALI-
pCi/g FIERS TEST 

u GAM 
0.1 u GAM 
0.1 u GAM 
0.1 u GAM 

GAM 
GA.'1 
GAM 
GAM 

Lab id TMAN -----
Protocol WHC-~ASM 
Version Ver 1.0 

Form DVD-JS 
Version =2~-=2=8 __ _ 

Report dace 01/14/94 

~017 
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N3O9O76-O4 

SDG 7247 
Contact Dinkar Kharkar 

Lab sample id N309076-04 
Dept sample id 7247-004 

Received 09£'.17/93 
% moisture 6.3 

ANALYTE CAS NO 

Gross Alpha./ Alpha 
Gross Beta _,,,,. Beta 
Selenium 79./ 15758-45-9 
Strontium 90 / 10098-97-2 
Technetium 99/ 14133-76-7 
Iodine 129-· 15046-84-l 
Uranium 233/234/ 
Uranium 235,...-- 15117-96-1 
Uranium 238---
Total Uranium (ug/g)✓7440-61-l 

Neptunium 237/ 
Plutonium 2 3 8__.., 

Plutonium 239/240 ...... 
Americium 241 ...... . 
Curium 244 _ _... 

GAMMA SCAN ANALYTES 
Sodium 22 _... 

Potassium 40-
Manganese 54 __.... 

Iron 59-
Cobalt 58 ....... 

Cobalt 60 ........ 

Niobium 94./ 

Ruthenium 103/ 
~uthenium 106 -
:'in ll3 _,.,. 

Cesium 134/ 

Cesium 137 / 

DATA SHEETS 
Page 7 

SUMMARY DATA SECTION 
Page 29 

13994-20-2 
13981-16-3 

14596-10-2· 
13981-15-2 

13966-32-0 
13966-00-2 
13966-31-9 
14596-12-4 
13981-38-9 
10198-40-0 
14681-63-1 
13968-53-1 
13967-48- 1 
13966-06-8 
13967-70-9 
10045-97-3 

·- -· - --- ----

TMA NOR CAL 
REPORTING GROUP 7247 

DATA S H E E T 
I B09341 

\o\-\C~,~/ 

Client Westinghouse Hanford 
Contract MBH-SVV-069262 

Client sample id . =8~0~9~3~4~la.-_____________ _ 

Location/Matrix 200-UP-2 
Collected 09/13/93 

Chain of custody id EFL-1091 

RESULT 2a ERR MDA 
pCi/g (COUNT) pCi/g 

8.2 4.0 4 
_!2- 4.3 5 

1.8 l. 7 3 
-0. 24 1. 6 0.7 

3.2 0.48 0.2 
-0. 17 o. 72 ::! 

0.32 0.16 0.2 
-0.024 0.048 0.2 

0.42 0.21 0.2 
1. 2 0.20 0.03 
0.031 0.026 0.03 
0.008 0.017 0.03 

-0.003 0.017 0.03 
0 0.01 7 0.07 
0 0.018 0.07 

u _Q~ 
15 .---- 1.0 

u _Q... 04 _ 
u 0.1 
u 0.05 - --u 0.05 
u 0.04 
u 0.06 
u _Q........4_ 

u 0 . 06 
u 0.05 
u 0.04 

SOLID 

RDL QUALI-
pci/g FIERS '-2.,_ TEST 

10 -j- 80A 
10 808 
10 u SE 

1 u Y. 

0.5 ~ ~ TC 
2 u I 
0.3 u 
0.3 u u 
0.3 u 
0.1 -,E- u T 
0.2 ......J- NP 
0.05 u PU 
0.05 u PU 
0.05 u TP 
0.05 u TP 

u GAM 
GAM 

u GAM 
0.05 u GAM 
0 . 0 5 u GAM 
0.05 u GAM 

u GAM 
u GAM 
u GAH 
u GAM 
u GAM 

0 . 05 u GAM 

Lab id TMAN 
Protocol WHC-HASM 

Version Ve r 1.0 
Fo r m DVD-DS 

Version 2.28 
Report date 01/14/94 

'- 018 
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TMA NORCAL 
REPORTING GROUP 7247 

N3O9O76-04 
DATA S H E E T , CO n t 

I .a.,., 

SDG 7247 
Contact Dinkar Kharkar 

Lab sample id N309076-04 
Dept sample id 7247-004 

Received 09Ll7L93 
't moisture 6.3 

ANALYTE CAS NO 

Cerium 144..,,,, 14762-78-8 
Europium 152/ 14683-23-9 
Europium 154 ........ 15585-10-1 
Europium 155 ,,,, 14391-16-3 

. Radium 226 ........ 13982-63-3 
Radium 228 _,,, 15262 - 20-l 
Thorium 228../ 14274-82-9 
Thorium 232 ......- 7440-29-1 

DATA SHEETS 
Page 8 

SUMMARY DATA SECTION 
Page 30 

Client 
contract 

Client sample id 
Location/Matrix 

Collected 
Chain of custody id 

RESULT 2a ERR 
pCi/g (COUNT) 

u 
u 
u 
u 

0.48 0.08 4 
0.68 0.19 
0.64 0.053 
0.68 0.19 

• ") -· 
< ;j . 

Westinghouse Hanford 
MBH-SW-069262 

B09341 
200-UP-2 
09L13L93 
EFL-1091 

MDA 

pCi/g 

0.3 
0.1 
0.07 
0.2 

SOLID 

RDL QUALI-
pCi/g FIERS TEST 

u GAM 

0.1 u GAM 

0.1 u GAM 

0.1 u GAM 

GAM 

GAM 

GAM 

GAM 

Lab id ~T~M~A~N __ _ 
Protocol WHC-HASM 
Version Ver 1.0 

Form DVD-DS 
Version =2~-=2=8 __ _ 

Reper~ date 01/14/94 

- 01 ::J 
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N309076-05 

SDG 7247 
Contact Dinkar Kharkar 

Lab sample id N309076-05 
Dept sample id 7247-005 

Received 0907/93 
% moisture 7.0 

ANALYTE CAS NO 

Gross Alpha ' Alpha 
Gross Beta...-- Beta 
Selenium 79/ 15758-45-9 
Strontium 90' 10098-9 7-2 
Technetium 99,...... 14133-76-7 
I od ine 12 9 _, 1504 6- 84- 1 
Uranium 233/234-
Uranium 235- 15117-96-1 
Uranium 238.,,, 
Total Uranium ( ug/g( 7440-61-1 
Neptunium 237-
Plutonium 238.,,, 
Plutonium 239/240 _,. 
Americium 241--
Cur i um 244 ·-
GAMMA SCAN ANALY TES 
Sodium 22 _,. 
Potassium 40/ 

Manganese 54-
Iron 59/ 
Coba l t. 58..,., 

Cobalt 60--
Niobium 94 ......... 

Ruthenium 103 ....... 
Ru t henium 106./ 

Tin 113 ...... 

Ces i um 134/ 
Cesium 137....-

DATA SHEETS 
Page 9 

SUMMARY DATA SECTION 
Page 31 

13994-20-2 
13981-16-3 

14596-10-2 
13981-15-2 

13966-32-0 
13966-00-2 
13966-31-9 
14596-12-4 
12981-38-~ 
10198-40-0 
14681-63-1 
13968-53-1 
13967-48- 1 
139 66 - 06 - a 
13967-70-9 
10045-9 7-3 

- - - -- - - - - - ------ ---

TMA NORCAL 
REPORTING GROUP 7247 

DATA S H E E T 
I 809344 

\~;::;,- \d-.~ .S' 

Client Westinghouse Hanford 
Contract MBH-SW-069262 

Client sample id =B=0~9=3~4~4'---------------­
Location/Matrix 200-UP-2 

Collected 09/15/93 
Chain of custody id EFL-1091 

RESULT 2a ERR MDA 
pCi/g (COUNT) pCi/g 

6;1 3.9 4 
17 4.2 5 
0.089 1.5 3 

-0.10 0. 59 0.7 
0.25 0.29 0.3 

- 0.7 3 1. 1 J 

0.65 0.24 0.2 
0.039 0.039 0.1 
0.57 0.20 0.1 
1.5 0.27 0.03 
0.013 0.013 0.02 
0.009 0.012 _o ,Q2 
0.009 0.012 a 02 
0 0.008 0.02 
0 0 . 008 0.02 

u 0.06 
15 1.0 - u 0. 0 5 - ---

u 0.2 
TJ J.06 
u 0.05 
u 0.05 
u 0.06 --u 0 .4 -u 0 . 07 
u 0. 0 6 
u a.as 

., "" -
vU 

SOLID 

RDL QUALI-
pCi/g FIERS,., TEST 

10 -a- BOA 
10 808 
10 u SE 

1 u y 

0 . 5 u TC 
2 u I 

0 . 3 u 
0.3 u u 
0.3 u 
0.1 --¼E- u T 

0.2 ·-~ L;.. ::::. NP 
0.05 u PU 
0.05 u PU 
0.05 u TP 
0.05 u TP 

u GAM 
GAM 

u GAM 

0.05 u GAM 
0 .05 u GAM 

a.as u GAM 
u GAM 
u GAM 
u GAM 
u GAM 
u GAM 

0 . 0 5 u GAM 

Lab i d _T~M~A~N __ _ 
Protocol WHC-HASM 
Version Ver 1.0 

Form DVD-DS 
Version =2_.=2~8 __ _ 

Re port dat e 0 1 /1 4/94 

~020 
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TMA NORCAL 
REPORTING GROUP 7247 

N3O9O76-O5 
DATA S H E E T , CO n t 

I B09344 

SDG 7247 
Contact Dinkar Kharkar 

Lab sample id N309076-05 
Dept sample id 724 7-005 

Received 0907 L93 
% moisture 7.0 

ANALYTE CAS NO 

Cer i um 144 / 14762-78-8 
Europium 152 ...... 14683-23-9 
Europium 154,,,,., 15585-10-1 
Europi um 155/ 14391-16-3 
Radium 226 ....... 13982-63-3 
Radium 228 __.. 15262 - 20 - l 
Thorium 22 8,,,,., 14274-82-9 
Thorium 232 / 7440-29-1 

DATA SHEETS 
Page 10 

SUMMARY DATA SECTION 
Page 32 

Client 
Contract 

Client sample id 
Location/Matrix 

Collected 
Chain of custody id 

RESULT 2a ERR 
pCi/g (COUNT) 

u 
u 
u 
u 

0.68 0. 11 
1.0 0.22 
1. 4 0.11 

_l.&- 0.22 

-00 

Westinghouse Hanford 
MBH-SVV-069262 

809344 
200-UP-2 
09L1SL93 
EFL-1091 

MDA 
pCi/g 

0.3 
0.1 
0,07 
0. 1 

\J 

SOLID 

RDL QUALI-
pCi/g FIERS TEST 

u GAM 
0.1 u GAM 
0.1 u GAM 
0.1 u GAM 

GAM 
GAM 
GAM 
GAM 

Lab id _T_M-A_N __ _ 

Protocol WHC-HASM 
Version Ver l.O 

Form DVD-OS 
Version =2_. ~2~8 __ _ 

Report date 01/14/94 

\. 0 2 .l 

I 

l 
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N309076-06 

SOG 7247 
Contact Dinkar Kharkar 

Lab sample id N309076-06 
Dept sample id 7247-006 

Received 09/21/93 
% moisture 4.8 

ANALYTE CAS NO 

Gross Alpha,,,,, Alpha 
Gross Beta,,,.,. Beta 
Selenium 79/ 15758-45-9 
Strontium 90.,. 10098-97-2 
Technetium 99/ 14133-76-7 
Iodine 129.,,. - 15046-84- 1 
Uranium 233/234/ 
Uranium 235/ 15117-9 6-1 
Uranium 238-
Total Uranium ( ug/gy' 7440-61-1 
Neptunium 237-
Plutonium 238-
Plutonium 239 /240 / 
Americium 241/ 
Curium 244 .-
GAMMA SCAN ANALYTES 
Sodium 22,.... 

Potassium 40 ....... 

Manganese 54.,,. 

Iron 59 ....-
Cobalt 58 ,.,.-

Cobalt 60.,,. 

Niobium 94 .,.... 

Ruthenium 10 3 ,,,-
rl.uthenium 106 ,,,-

Tin 113 ........ 
Cesium 134 ,,,, 

Cesium 137 ,,,-

DATA SHEETS 
Page 11 

SUMMARY DATA SECTION 
Page 33 

13994-20-2 
13981-16-3 

14596-10-2 
13981-15-2 

13966-32-0 
13966- 00-2 
13966-31-9 

· 14596-12-4 
13981 -3 8-3 
10198-40-0 
14681-53-1 
13968-53-.i 
13967-48-: 
:3966-%- 3 

13967-70- 9 
10045-97-3 

TMA NORCAL 
REPORTING GROUP 7247 

DATA SHEET 
I B09345 

Client Westinghouse Hanford 
Contract MBH-SW-069262 

Client sample id =8~0~9~3~4~5'---------------­
Location/Matrix 200-UP-2 

Collected 09/16/93 
Chain of custody i d EFL-1091 

RESULT 2a ERR MDA 
pci/g (COUNT) pCi/g 

4.6 3.7 4 
17 4.2 5 
1.1 1. 7 . 3 

-0.39 1. 9 0.7 
1.8 0.27 0.4 

-0.11 0.93 _ 2 _ 
0 .66 0.22 0.1 
0.072 0.073 0.1 
0.67 0.22 0.1 
1.8 0.31 0.03 
0 0.005 0.008 
0.005 0.009 0.02 
0.005 0.005 0.02 
0.003 0.007 0.03 
0.007 0.007 0.03 --
u 0 . 05 --
~ 1.0 

u 0 .Vi 
u 0.1 
iJ 0.05 

u 0.05 
u 0.04 
u 0.06 
u 0.4 .. J .05 _, 

lJ 0 .06 
u 0.05 

I -

\ 

SOLID 

RDL QUALI-
pCi/g FIERSi TEST 

10 ~ BOA 
10 aoa 
10 u SE 

1 u y 

0 .5 ---B- -:s TC 
2 u I 
0.3 u 
0.3 u u 
0.3 u 
0.1 -r u T 
0.2 u NP 

0.05 u PU 
0.05 u PU 
0.05 u TP 
0.05 u TP 

u GAM 
GAM 

u GAM 
0.05 u GAM 
0.05 u GAH 
0.05 u GAM 

u GAM 
u GAM 
u GAM 
u GAM 
u GAM 

0.05 u GAM 

Lab id ~~~MA=N __ _ 
Protocol WHC-HASM 
Version Ver 1.0 

Form DVD-OS 
Version ~2~-=2~8 __ _ 

~eport date 01/14/94 

cQ22 
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N309076-06 

TMA NORCAL 
REPORTING GROUP 7247 

DATA S H E E T , CO n t 
I B09345 

SDG 7247 
Contact Dinkar Kharkar 

Lab sample id N309076-06 
Dept sample id 724 7-006 

Received 09L21L93 
\ moisture 4.8 

ANALYTE CAS NO 

Cerium 144....,. 14762-78-8 
Europium 152 ....... 14683-23-9 
Europium 154 ..... 15585-10-1 
Europium 155 .,,. 14391-16-3 
Radium 226 ·- 13982-63-3 
Radium 228 .✓ 15262-20-1 
Thorium 228.,, 14274-82-9 
Thorium 232./ 7440-29-1 

DATA SHEETS 
Page 12 

SUMMARY DATA SECTION 
Page 34 

Client 
Contract 

Client sample id 
Location/Matrix 

Collected 
Chain of custody id 

RESULT 2a ERR 
pCi/g (COUNT) 

u 
u 
u 
u 

0.53 0.090 
0.76 0.17 
0.89 0.059 
0.76 0.17 

--41 

Westinghouse Hanford 
MBH-SVV-069262 

809345 
200-UP-2 
09l16L93 
EFL-1091 

MDA 
pCi/g 

0.2 
0.1 
0.06 
0.1 

SOLID 

RDL QUALI-
pci/g FIERS TEST 

u GAM 
0.1 u GAM 
0.1 u GAM 
0.1 u GAM 

GAM 
GAM 
GAM 
GAM 

Lab id ~T~M~A~N __ _ 
Protocol WHC-HASM 

Version Ver 1.0 
Form DVD-OS 

Version ~2_.~2~8 __ _ 
Report date 01L14/94 

023 
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N309076-07 

SDG 7247 
Contact Dinkar Kharkar 

Lab sample id N309076-07 
Dept sample id 7247-007 

Received 09L21L93 
i moisture 7.0 

ANALYTE CAS NO 

Gross Alpha,,,-- Alpha 
Gross Beta -- Beta 
Selenium 79 _,,, 15758-45-9 
Strontium 90 , 10098-97-2 
Technetium 99~ 14133-76-7 
Iodine 129.,,., 15046-84-1 
Uranium 233/234./ 
Uranium 235., 15117-96-1 
Uranium 238,,.... 
Total Uranium (ug/gY7440-61-l 
Neptunium 237/ 
Plutonium 238 ....... 
Plutonium 239/240 ....... 
Americium 241---
Curium 244,,... 

GAMMA SCAN ANALYTES 
Sodium 22 ...... 

Potassium 40./ 

Manganese 54.,,., 

Iron 59,...... 

Cobalt 58 ....... 

Cobalt 60./ 

Niobium 94' 
:luthenium 103_/ 

Ruthenium 1 06,,.. 

:'in !.13,.,,, 

Cesium 134 ' 
Cesium 137, 

DATA SHEETS 
Page 13 

SUMMARY DATA SECTION 
Page 35 

13994-20-2 
13981-16-3 

14596-10-2 
13981-15-2 

13966-32-0 
13966-00-2 
13966-3 1-9 
14596-12-4 
13981-38-9 
10198-40-0 
14681-63-1 
13968-53-1 
13967-48-1 
!.2956-06-8 
13967- 70 - 9 
10045-97 -3 

TMA NORCAL 
REPORTING GROUP 7247 

DATA SHEET 
I .a., •• 

Client Westinghouse Hanford 
Contract MBH-SVV-069262 

Client sample id :B~0~9~3~4~6'--------------­
Location/Matrix 200-UP-2 SOLID 

Collected 09L16L93 
Chain of custody id EFL-1091 

RESULT 2a ERR MDA RDL QUALI-
pCi/g (COUNT) pCi/g pCi/g FIER~ TEST 

7.0 4.1 4 10 -a- 80A 
17 4.3 5 10 808 
-1.7 1.1 2 10 u SE 
-0. 34 1.8 0.7 1 u y 

3 .1 0.27 0.4 0.5 -ir-"""3'" TC 
0.16 0.75 2 2 u I 
0.60 0.20 0.1 0.3 u 
0.014 0.058 _Q.J._ 0.3 u u 
0.65 0.18 0.09 0.3 u 
1.2 0.21 0.03 0.1 '1t- u T 
0.032 0.048 0.9 0.2 -ir" \..~ NP 

-0.004 0.008 0.02 0.05 u PU 
-0.006 0.008 0.02 0.05 u PU 
-0.002 0.008 0.02 0.05 u TP 

0.006 0.008 0.01 0.05 u TP 

u 0.06 u GAM 
15 1.1 GAM --u 0.05 u GAM 

u 0.2 0.05 u GAM 
u 0.05 0.05 u GAM 
u 0.05 0.05 u GAM 
u 0.04 u GAM 
u -~ 0.06 u GAM - --- ---u 0.4 u GAM -u 0.05 u GAM 

u 0.07 u GAM ----u 0.05 0.05 u GAM 

- ~~~ Lab id TMAN 

i .tJ . Protocol WHC-HASM 

~\$1~ Version Ver 1.0 
Form DVD-DS 

~ 0 Ver sion 2.28 4,_ 
Report date 01 Ll4 /94 

tQ24 



r--,.,. 
:::r 
N""') -• c._r, 
{-....J 

I 

~ 

s...: --~ 

N309076-07 

TMA NORCAL 
REPORTING GROUP 7247 

DATA . SHEET, CO n t 
I 809346 

SDG 7247 
Contact Dinkar Kharkar 

Lab sample id N309076-07 
Dept sample id 724 7-007 

Received 09L21L93 
% moisture 7.0 

ANALYTE CAS NO 

Cerium 144 ./ 14762-78-8 
Europium 152.,,.. 14683-23-9 
Europium 154 .,,- 15585-10-1 
Europium 155,,,. 14391-16-3 
Rad ium 226 .- 13982-53-3 
Radium 228.,, 15262- 20-1 
Thorium 228/ 14274-82-9 
Thorium 232/ 7440-29-1 

DATA SHEETS 
Page 14 

SUMMARY DATA SECTION 
Page 36 

Client 
Contract 

Client sample id 
Location/Matrix 

Collected 
Chain of custody id 

RESULT 2a ERR 
pCi/g (COUNT) 

u 
u 
u 
u 

0.58 0.10 
0.97 0 . 21 
0.90 0.068 
0.97 0.21 

--::l... ---:2. . - ( \..:)c-\-:)~-~ 

Westinghouse Hanford 
MBH-SVV-069262 

B09346 
200-UP-2 
09Ll6L93 
EFL-1091 

MDA 
pCi/g 

Q.2 
0.1 
0.07 
0.1 

SOLID 

RDL QUALI-
pCi/g FIERS TEST 

u GAM 

0.1 u GAM 

0.1 u GAM 
0.1 u GAM 

GAM 

GAH 

GAM 

GAM 

Lab id TMAN -----
Protocol WHC-HASM 
Version Ver 1.0 

Form DVD-DS 
Versio n =2~·=2~8 __ _ 

Report date 01L14/94 

L Q"',.. CJ 
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N309076-08 

SDG 7247 
Contact Dinkar Kharkar 

Lab sample id N309076-08 
Dept sample id 724 7-008 

Received 09/21/93 
% moisture 16.2 

ANALYTE CAS NO 

Gross Alpha./ Alpha 
Gross Beta ./ Beta 
Selenium 79 ,,;- 15758-45-9 
Strontium 90 ,,,- 10098-97-2 
Technetium 99...- 14133-76-7 
I odine 129,,,,. 15046-84-1 
Uranium 233/234' 
Uranium 235 ✓ 15117-96-1 
Uranium 238/ 
Total Uranium (ug/g ( 7440-61-1 
Neptunium 237,.,, 
Plutonium 238 ✓ 
Plutonium 239 /240 .-,, 
Americium 241 ..... 
Curium 244.,.. 
GAMMA SCAN ANALYTES 
Sodium 22,.,, 

Potassium 4or 
~anganese 54' 
Iron 59 ....... 
Coba l t 58/ 

Cobalt 6CV-
Niobium 94,.... 

~uthenium 103./ 
Ruthenium 106/ 
Tin 113 ....-
Cesium 134../ 
Cesium 137' 

DATA SHEETS 
Page 15 

SUMMARY DATA SECTION 
Page 37 

13994-20-2 
13981-16-3 

14596-10-2 
13981-15-2 

13966-32-0 
13966-00_-2 
13966-31-9 
14596-12-4 
13981-38-9 
10198-40-0 
14681-63-1 
13968-53-1 
13967-48-1 
13966-06-8 
13967-70-9 
10045-97-3 

TMA NORCAL 
REPORTING GROUP 7247 

DATA SHEET 
I B09349 

Client Westinghouse Hanford 
Contract MBH-SVV-069262 

Client sample id _8_0~9_3~4_9 _____________ _ 

Location/Matrix 200-UP-2 
Collected 09/16/93 

Chain of custody id EFL-1091 

RESULT 2a ERR MDA 
pCi/g (COUNT) pCi/g 

-60 6.0 _ _§_ 
3200 38 5 

-2.5 0.71 2 
-0.080 0.21 0.8 
3.4 0.47 1 

-0.033 0.67 2 
2.4 0.43 0.09 
0.060 0.060 _ _Q_. l_ 
2.2 0.40 0.09 

2-:..L 0.99 0.03 
0.057 0.043 0.02 
0.002 0.005 0.02 
0 0.005 0.02 

-0.005 0.005 _Q_:J1_4_ 
0.002 0.009 0.02 

u 0.05 ----7.1 0.82 - - -·· u 0.04 - ---
u 0.1 
u 0.05 ·---u 0.05 

. .. - - ·-· 
u ~ 
u 0.06 ---u 0.4 ----
u 0. 0 6 ---u ~.QL 
u _Q__ • ..Q.L 

SOLID 

RDL QUALI-
pci/g FIER~TEST 

10 u 80A 
10 808 
10 u SE 

1 u y 

0.5 ~ -s TC 
2 u I 
0.3 u 
0.3 u u 
0.3 u 
0. 1 ~ u T 
0.2 ~~ NP 
0.05 u PU 
0.05 u PU 
0.05 u TP 
0.05 u TP 

u GAM 
GAM 

u GAM 
0.05 u GAM 
0 . 0 5 u GAM 

0.05 u GAM 
u GAM 
u GAM 
u GAM 
u GAM 
u GAM 

0.05 u GAM 

Lab id ~T~M~A~N __ _ 
Protocol WHC-HASM 

Version Ver 1.0 
Form DVD-DS 

'Jersion 2. 28 -----
Repor~ date 01/14/94 

~026 
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N309076-08 

TMA NORCAL 
REPORTING GROUP 7247 

DATA SHEET, cont 
I 809349 

SDG 7247 
Contact Dinkar Kharkar 

Lab sample id N309076-08 
Dept sample id 724 7-008 

Received 09l2ll93 
% moisture 16.2 

ANALYTE CAS NO 

Cerium 144- 14762-78-8 
Europium 1s2- 14683-23-9 
Europium 154 / 15585-10-1 
Europium 155.,, 14391-16-3 
Radium 226,...... 13982-63-3 
Radium 2 2 8 / 15262-20-1 
Thorium 228.,, 14274-82-9 
Thorium 23·2- 7440-29-1 

DATA SHEETS 
Page 16 

SUMMARY DATA SECTION 
Page 38 

Client 
Contract 

Client sample id 
Location/Matrix 

Collected 
Chain of custody id 

RESULT 2a ERR 
pCi/g (COUNT) 

u 
u 
u 
u 

0.47 0.0 96 
0.66 0. 2 3 
0.68 0. 0 59 
0.66 0 . 23 

\ 1o~ -- \ 6~- S' 

Westinghouse Hanford 
MBH-SW-069262 

B09349 
200-UP-2 
09 ll6l93 
EFL-1091 

MDA 
pCi/g 

0.3 
0.1 
0.06 
0 . 1 

\ \_ 

SOLID 

RDL QUALI-
pCi/g FIERS TEST 

u GAM 
0.1 u GAM 
0.1 u GAM 
0. 1 u GAM 

GAM 
GAM 
GAM 

GAM 

Lab id ~T~MAa.=N __ _ 

Protocol WHC-HASM 
Version Ver 1.0 

Form DVD-OS 
Version =2~-~2~8 __ _ 

~e?ort date 0lll4/94 

- 027 
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N309076-09 

SDG 7247 
Contact Dinkar Kharkar 

Lab sample id N309076-09 
Dept sample id 7247-009 

Received 09 L21 L93 
% moisture 0.2 

c=i' 

~ ANALYTE CAS NO -
Gross Alpha,,,.. 
Gross Beta.,,, 
Selenium 79 ./ 
Strontium 90_,... 
Technetium 99...-· 
! odine 129-' 
Uranium 233/234/ 
Uranium 235 ✓ 
Uranium 238 .....-

Alpha 
Beta 
15758-45-9 
10098-97- 2 
14133-76-7 
:504 6-84- 1 

15117-96-1 

Total Uranium (ug/g(' 7440-61-l 
Neptunium 237-- 13994-20-2 
P l utonium 238.....­
Plutonium 239/240--­
Americium 241.....­
Cur i um 244 -
GAMMA SCAN ANALYTES 
Sodium 22.,,, 
Potassium 40 / 
Manganese 54-
Iron 59-
Cobalt 58 ...-

Cobalt 60,,,..-
Niob i um 94-
Ruthenium 103 .✓ 
Ru thenium 106 .....-
Tin 113 .-
Cesium 134' 
Cesium 13 7..,.. 

DATA SHEETS 
Page 17 

SUMMARY DATA SECTION 
Page 39 

13981-1 6-3 

14596-10-2 
13981-15-2 

13966-3 2 - 0 
13966-00-2 
13966-3 1- 9 
: 4 596-1 2- 4 
:.. 2981 - 38 - :, 
10198-40-0 
1468 1- 63 - 1 
13968-5 3 - 1 
l.39 6 7 - 48 - 1 
1 3966 - 06 - 8 
13 9 67- 70 - 9 
10045-9 7-3 

TMA NORCAL 
REPORTING GROUP 7247 

DATA SHEET 
I B09350 

Client Westinghouse Hanford 
Contract MBH-SVV-069262 

Client sample id :B=0_9~3_5_0 _______________ _ 

Location/Matrix 200-UP-2 
Collected 09L17L93 

Chain of custody id EFL-1091 

RESULT 
pCi/g 

5.5 
J1_ 

-2.0 
0.029 
0.40 

-0.11 
0.018 
0 
0.073 
0.17 
0.007 
0.004 
0 
0.004 
0.002 

u 
0.48 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

2a ERR 
(COUNT) 

3.9 
5.5 
0.82 
0 . 17 
0.11 
0.6 7 
0.073 
0.044 
0.073 
0.030 
0.027 
0.014 
0.014 
0.008 
0.008 

0. 1 7 

MDA 
pCi/g 

4 

5 
2 
0.7 
0.3 
2 

0.2 
0.2 
0.1 
0.003 

_.Q....J2.L 
__ (LlU_ .. 
0.03 
0.01 
0.02 

0. 02 
0. 0 6 
O. J2 
0.02 
0 . 0 2 -0.03 
0 . 2 
0 . 03 

Q.02 
.. - -
0.02 

SOLID 

RDL 
pCi/g 

10 
10 
10 

1 
0.5 
2 

0.3 
0.3 
0.3 
0.1 
0.2 
0.05 
0.05 
0.05 
0 . 05 

0.05 
C.J 5 
0.05 

0 . 05 

QUALI­

FIERS_g__TEST 

-a- 80A 
808 

U SE 
u y 

-a-.:r--S- TC 
U I 
u u 
u u 
u u 
~ UT 
~u....""!:" NP 
U PU 
U PU 
U TP 
U TP 

u 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

GAM 

GAM 

GAM 
GAM 
GAM 
GAM 
GAM 

GAM 

GAM 
GAM 
GAM 
GAM 

Lab id ~T~M~A=N __ _ 
Protocol WHC-HASM 

Version Ver 1.0 
Form DVD-DS 

Version =2~·=2=8 __ _ 
Report da~e 01L14L94 

028 
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N309076-09 

TMA NORCAL 
REPORTING GROUP 7247 

DATA SHEET, CO n t 
I B09350 

SDG 7247 
Contact Dinkar Kharkar 

Lab sample id N309076-09 
Dept sample id 724 7-009 

Received 09l2ll93 
% moisture 0.2 

ANALYTE CAS NO 

Cerium 144- 14762-78-8 
Europium 152- 14683-23-9 
Europium 154 ........ 15585-10-1 
Europium 155 .., 14391-16-3 
Radium 226.....- 13982-63-3 
Radium 228 ......... 15262-20-1 
Thorium 228- 14274-82-9 
Thorium 232 __..... 7440-29-1 

DATA SHEETS 
Page 18 

SUMMARY DATA SECTION 
Page 40 

Client 
Contract 

Client sample id 
Location/Mab:· ix 

Collected 
Chain of custody id 

RESULT 2a ERR 
pCi/g (COUNT) 

u 
u 
u 
u 

0.063 0.040 
0.088 0.081 
0.13 0.027 
0.088 0.081 

Westinghouse Hanford 
MBH-SVV-069262 

B09350 
200-UP-2 
09ll7l93 
EFL-1091 

MDA 
pCi/g 

0.1 
0.04 
0.03 -_O.OL 

SOLID 

RDL QUALI-
pCi/g FIERS TEST 

u GAM 
0.1 u GAM 
0.1 u GAM 
0.1 u GAM 

GAM 
GAM 
GAM 
GAM 

Lab id ~T~M~A~N __ _ 
Protocol WHC-HASM 
Version Ver 1.0 

Form DVD-OS 
Version =2_.=2~8 __ _ 

Report dace Olll4 / 94 

LQ29 



N309076-10 

SDG 7247 
Contact Dinkar Kharkar 

Lab sample id N309076-10 
Dept sample id 724 7-010 

Received 09L21L93 
% moisture 6.3 

"-' 
Lr,; ANALYTE CAS NO 

* 

TMA NORCAL 
REPORTING GROUP 7247 

DATA SHEET 
I B09351 

Client Westinghouse Hanford 
Contract MBH-SW-069262 

Client sample id =8=0=9=3=5~1 _______________ _ 

Location/Matrix 200-UP-2 
Collected 09L17L93 

Chain of custody id EFL-1091 

RESULT 
pCi/g 

2a ERR 
(COUNT) 

MDA 
pci/g 

SOLID 

RDL 
pCi/g 

QUALI­

FIERS~ TEST 
- t==================================================l 

• Ln 
( 

N 

Gross Alpha ,,, 
Gross Beta,,,,­
Selenium 79 / 
Stront ium 90 _,,, 
Technetium 99......­
Iodine 129 -
Uranium 233/234/ 
Uranium 235..,... 
Uranium 238 _,,, 

Alpha 
Beta 
15758-45-9 
10098-97-2 
14133-76-7 
15046-84-1 

15117-96-1 

Total Uranium ( ug/g y' 7440-61-1 
Neptunium 237....- 13994-20-2 
Plutonium 238 / 13981-16-3 
Plutonium 239/240' 
Americium 241....­
Curium 244-
GAMMA SCAN ANALYTES 
Sodium 22.,... 
Potassium 40..,... 
Manganese 54.,... 
Iron 59.,, 
Cobalt 58 -
Cobalt 60-
Niobium 94-
Ruthenium 103_. 
:l.uthenit.:m 106_....... 

I :'in 11.; -
Cesium 134 ....­
Cesium 137.,...... 

DATA SHEETS 
Page 19 

SUMMARY DATA SECTION 
Page 41 

14596-10-2 
13981-15-2 

13966-32-0 
13966-00-2 
13966-31-9 
14596-12-4 
:13981-38-9 
10198-40-0 
14681-63-1 
13968-53-1 
13967-48-1 
13966- 06 - 8 
13967-70-9 
10045-97-3 

4.7 
21 

5 . 5 
0.16 
2.3 

·-o. 098 
0.44 
0.064 · 
0.62 
1.3_ 

-0.017 
0 
0 

0.005 
0 

u 
15 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

. ..... 
--tib 

4. 1 
4.4 
2.3 
0.21 
0.32 
0.59 
0.18 
0.086 
0.22 
0.23 
0.025 
0. 00 6 
0.006 
0.010 
0.015 

1.0 

5 -5 

5 
0.7 

·o.3 
2 -0.1 
0.2 
0.1 
0.03 
0.06 

·0.02 

~ 
0.02 
0.03 

0.05 

0.05 
0.1 
0.05 
0.05 
0.04 
Cl.OS 
0.4 
0.05 
0.1 
0.04 

10 
10 
10 

l 
0.5 
2 

0.3 
0.3 
0.3 
0.1 
0.2 
0.05 
0.05 
0.05 
0.05 

0.05 
0.05 
0.05 

0.05 

u 

.·~ 

u 
·-B- . .:::, 

u 

u 

·4C'­

u 
u 
u 

I 

u 
u 

u 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

~ 

BOA 
80B 
SE 
y 

TC 
I 
u 
u 
u 
U T 

NP 
PU 
PU 
TP 
TP 

GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 

Lab id ~T~M~A~N __ _ 
Protocol WHC-HASM 
Version Ver 1.0 

Form DVD-OS 
Version ~2_.~2~8 __ _ 

:l.eport date 01L14/94 

\., 0 3 0 
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N309076-10 

TMA NORCAL 
REPORTING GROUP 7247 

DATA SHEET, C O n t 
I .o,,s1 

SDG 7247 
Contact Dinkar Kharkar 

Lab sample id N309076-10 
Dept sample id 724 7-010 

Received 09L21L93 
% moisture 6.3 

ANALYTE CAS NO 

Cerium 144,,,,,.. 14762-78-8 
Europium 152,,,,,.. 14683-23-9 
Europium 154,,,,,.. 15585-10-1 
Europium 155,.,,.. 14391-16-3 
Radium 226.,, 13982-63-3 
~adium 228 ......... 15262-20-1 
Thorium 228,..... 14274-82-9 
Thorium 232-- 7440-29-1 

DATA SHEETS 
Page 20 

SUMMARY DATA SECTION 
Page 42 

Client 
Contract 

Client sample id 
Location/Matrix 

Collected 
Chain of custody id 

RESULT 2a ERR 
pCi/g (COUNT) 

u 
u 
u 
u 

0.46 0.087 
0.97 o._6 

.· 0. 75 0.055 
0.97 0.16 

f .- . 

'iU 

Westinghouse Hanford 
MBH-SW-069262 

309351 
200-UP-2 
09Ll7L93 
EFL-1091 

MDA 
pCi/g 

0.2 
0.09 
0.06 
0.1 

SOLID 

RDL QUALI-
pCi/g FIERS TEST 

u GAM 
0.1 u GAM 
0.1 u GAM 
0. 1 u GAM 

GAM 
GAM 
GAM 
GAM 

Lab id ~T~M~A~N __ _ 
Protocol WHC-HASM 
Version Ver 1.0 

Form DVD-!JS 
Version ~2~·=2~8 __ _ 

Report dace 01/14/94 

LQ31 
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N309076-ll 

SDG 7247 
Contact Dinkar Kharkar 

Lab sample id N309076-ll 
Dept sample id 7247-011 

Received 09L21L93 
% moisture 6.2 

ANALYTE 

Gross Alpha 
Gross Beta 
Selenium 79 
Strontium 90 
Technetium 99 
Iodine 129 
Uranium 233/234 
Uranium 235 
Uranium 238 
Total Uranium (ug/g) 
Neptunium 237 
Plutonium 238 
Plutonium 239/240 
Americium 241 
Curium 244 
GAMMA SCAN ANALYTES 
Sodium 22 
Potassium 40 
Manganese 54 
Iron 59 
Cobalt 58 

Cobalt 60 
Niobium 94 
~uthenium 103 
Ruthenium 106 
:ir. 113 
Cesium 134 
Ce sium 137 

DATA SHEETS 
Page 21 

SUMMARY DATA SECTION 
Page 43 

CAS NO 

Alpha 
Beta 
15758-45-9 
10098-97-2 
14133-76-7 
15046-84-1 

15117-96-1 

7440-61-1 
13994-20-2 
13981-16-3 

14596-10-2 
13981-15-2 

13966-32-0 
13966-00-2 
13966-31-9 
14596-12-4 
13981-38-9 
10198-40-0 
14681 - 63-1 
13968-53-1 
13967-48-1 
:3966-06 - 3 
13967- 70-9 
10045-97-3 

TMA NORCAL 
REPORTING GROUP 7247 

DATA SHEET 
I B09352 

\ l..\ 6 ·- \ --lb.~' 
- -.... ~i_~ . ·....:.. :\:_d" 

Client Westinghouse Hanford 
Contract M8H-SVV-069262 

Client sample id =8~0~9~3~5~2 ______________ _ 

Location/Matrix 200-UP-2 
• Collected 09L17L93 

Chain of custody id EFL-1091 

RESULT 2a ERR MDA 
pCi/g (COUNT) pCi/g 

!;!.5 3.1 3 
20 3.0 4 
0.65 1.2 _L_ 
0.25 0.40 _ _Q__,_L 
0.23 0. 10 0. 3 . 

0.77 0.78 _2_ 
0.50 0. 18 0 .1 
0.034 0.035 _Q_,__l_ 
0.46 0.18 0.1 
1.3 0.23 0.03 
0.023 0.037 . .(Lfil_ 
0.003 0. 01 2 0.02 

-0.003 0.006 0.02 
-0.006 0.008 0.02 
0.004 0 .008 D-0.l._ 

u 0.05 
15 1.0 

u 0.04 
u o. l 
u 0.05 
u 0.04 
u 0.04 
u 0.05 
u 0.3 ---., 0 .05 u 

u 0.06 
" 0 04 u -

SOLID 

RDL QUALI-
pCi/g FIERS TEST 

10 --a- 80A 
10 808 
10 u SE 

1 u y 

0.5 u TC 
2 u I 
0.3 u 
0.3 u u 
0.3 u 
0.1 -1{- u T 
0.2 u NP 
0.05 u PU 
0.05 u PU 
0.05 u TP 
0.05 u TP 

u GAM 
GAM 

u GAM 
0.05 u GAM 
0.05 u GAM 

0.05 u GAM 
u GAM 
u GAM 
u GAM 
u GAM 
u GAM 

0 . 05 u GAM 

Lab id ~T~M~A~N __ _ 
Protocol WHC-HASM 
Version Ver 1 .0 

Form DVD -lJS 
Version =2~-=2=8 __ _ 

Report date 01/14/94 



u-, 
u-, 
~ -• L~ 

I 

~ 

" 
::::,-
~ 

N309076-ll 

TMA NORCAL 
REPORTING GROUP 7247 

DATA SHEET, CO n t 
I .0,,,2 

SDG 7247 
Contact Dinkar Kharkar 

Lab sample id N309076-ll 
Dept sample id 724 7-011 

Received 09L21L93 
\ moisture 6.2 

ANALYTE CAS NO 

Cerium 144 .,,, 14762-78-8 
Europium 152- 14683-23-9 
Europium 154.- 15585-10-1 
Europium 155 .,,,- 14391-16-3 
Radium 226./ 13982-63-3 
:ladium 228 .....- 15262-20-l 
Thorium 228 _.,,, 14274-82-9 
Thorium 232- 7440-29-1 

DATA SHEETS 
Page 22 

SUMMARY DATA SECTION 
Page 44 

\i....\6- \4-B, ~' 
\~ 

Client Westinghouse Hanford 
Contract MBH-SVV-069262 

Client sample id 809352 
Location/Matrix 200-UP-2 SOLID 

Collected 09Ll7L93 
Chain of custody id EFL-1091 

RESULT 2a ERR MDA RDL QUALI-
pCi/g (COUNT) pCi/g pCi/g FIERS TEST 

u 0.2 u GAM 
u 0.08 0.1 u GAM 

u 0.06 0.1 u GAM 

u 0.1 0 .1 u GAM 

0.53 0.080 GAM 

0.78 0.21 GAM 

0.76 0.053 GAM 

0.78 0.21 GAM 

'')f~ 
Lab id TMAN 

Protocol WHC-HASM 
Version Ver l.O 

, ~-{b~ I 
Form DVD-DS 

Version 2 . 28 
Report date 0l/14L94 

I 

L- 0 3 3 

I 



N309076.:.12 

SDG 7247 
Contact Dinkar Kharkar 

Lab sample id N309076-12 
Dept sample id 724 7-012 

Received 09/21/93 
% moisture 19.9 

~ 
Ln ANALYTE CAS NO 
~ -
u..., Gross Alpha Alpha 

f Gross Beta Beta 
~ Selenium 79 15758-45-9 

~ 
Strontium 90 10098-97-2 

t,;--.. Technetium 99 14133-76-7 
I odine 129 15046-84- l 
Uranium 23~/234 
Uranium 235 15117-96-1 
Uranium 2.38 
Total Uranium (ug/g) 7440 -61-1 
Neptunium 237 13994-20-2 
Plutonium 238 13981-16-3 
Plutonium 239/240 
Americium 241 14 596-10-2 
Curium 244 13981-15-2 
GAMMA SCAN ANALYTES 
Sodium 22 13966-32-0 
Potassium 40 13 966-00-2 
Manganese 54 13966-31- 9 
Iron 59 14596-12-4 
Cobalt 58 13 981-38- 9 
Cobalt 60 10198-40-0 
Niobium 94 14681-63- 1 
Ruthenium 103 13968-53-1 
Ruthenium 106 13967-48-1 
'! .:.n 113 l3966-06-8 
Cesium 134 13967 -70-9 
Cesium 137 10045-97-3 

DATA SHEETS 
Page 23 

SUMMARY DATA SECTION 
Page 45 

TMA NORCAL 
REPORTING GROUP 7247 

DATA SHEET 
I ~0.353 

Client Westinghouse Hanford 
Contract MBH-SW-069262 

Client sample id =8~0~9~3~5~3 _____________ _ 

Location/Matrix 200-UP-2 
Collected 09/17/93 

Chain of custody id EFL-1091 

RESULT 2a ERR MDA 
pCi/g (COUNT) pCi/g 

1.8 2.7 _ __!_ 
1.1 3.5 6 
1.2 1.1 __ _]__ 

0. 011 0.17 _Q~--
0.77 0.28 0.7 

-0.29 0. 72 .J-
0.14 0.13 0.2 

.. -
0 0.050 ~ 
0.082 0.083 0.2 -0.18 0.030 0.003 
0 0.064 0.1 
0.005 0.011 0.02 -0 0.005 0.02 
0 0.008 0.02 -0 0.008 0.02 

u 0.02 
. Q • .:39 0.1 7 

u Q......Q.2_ 
u 0.04 
u 0 .02 
u -~ 
u 0.01 
u 0.03 
u 0.2 --u 0.03 
u 0.03 
u 0.02 

' 1] ,~ llJ . 
~'ft\\ 

·- I""\ '°:).'' ·-;JI'., ._ ~ . 

SOLID 

RDL QUALI-
pCi/g FIERS- . TEST 

10 u 80A 
10 u 808 
10 u SE 

1 u y 

0.5 ·-e--- . ,':::) TC 
2 u I 
0.3 u u 
0.3 u u 
0.3 u u 
0.1 ~ u T 
0.2 u NP 
0.05 u PU 
0.05 u PU 
0.05 u TP 
0.05 u TP 

u GAM 
GAM 

u GAM 
0.05 u GAM 
0.05 u GAM 
0.05 u GAM 

u GAM 
u GAM 
u GAM 
u GAM 
u GAM 

0.05 u GAM 

. r- \ , ' -.- . -~ r:-, ---- '-

Lab id TMAN 
Protocol WHC-HASM 
Version Ver 1.0 

Form DVD-OS 
Version :Z.28 

Report date 01 /1 4/94 

-- 0 3 4 
------
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N3O9O76-12 

TMA NORCAL 
REPORTING GROUP 7247 

BO9353 
DATA S H E E T , C O n t 

SDG 7247 
Contact Dinkar Kharkar 

Lab sample id N309076-12 
Dept sample id 724 7-012 

Received 09L21L93 
% moisture 19.9 

ANALYTE CAS NO 

Cerium · 144 ....... 14762-78-8 
Eur.opium 152 ....... 14683-23-9 
Europium 154- 15585-10-1 
Europium 155.,,., 14391-16-3 
Radium 226 ....... 13982-63-3 
Radium 228 - 1 5262-20-1 
Thorium 228 ....... 14274-82-9 
Thorium 232 ....... 7440-29-1 

DATA SHEETS 
Page 24 

SUMMARY DATA SECTION 
Page 46 

Client Westinghouse Hanford 
Contract MBH-SW-069262 

Client sample id . 809353 
Location/Matrix 200-UP-2 SOLID 

Collected 09L17L93 
Chain of custody id EFL-1091 

RESULT 2a ERR MDA RDL QUALI-
pCi/g (COUNT) pci/g pCi/g FIERS TEST 

u 0.09 u GAM 
u 0.04 0 .1 u GAM 
u 0.03 0.1 u GAM 
u 0.05 0.1 u GAM 

0.099 0.038 GAM 
0.13 0 .066 G.:\.'1 
0. 15 0.037 GAM -0.13 0.066 GAM 

fl!t 
\j ~"-- ~----e. 

Lab id '!'MAN 
Protocol WHC-HASM 

~,f,q 
Version Ver 1.0 

Form DVD-DS 
Version 2.28 

Report date OU14/94 

'-- 0 3 5 

i 
1 

i 

I 

I 
I 

J 
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N309076-13 

SDG 7247 
Contact Dinkar Kharkar 

Lab sample id N309076-13 
Dept sample id 7247-013 

Received 09/21/93 
\ moisture 15.3 

ANALYTE 

Gross Alpha.,,,, 
Gross Beta _,,,,,. 
Seleni um 79-
Strontium 90/ 
Technetium 99.,,, 
I odine 12 9 ......­
Uranium 233/234 ✓ 
Uranium 235.....­
Uranium 238,..,, 

CAS NO 

Alpha 
Beta 
15758-45-9 
10098-97-2 
14133-76-7 
15046-84-1 

15117-96-1 

Total Uranium (ug/gy-'7440-61-1 
Neptunium 237......- 13994-20-2 
Plutonium 238 .­
Plutonium 239/240/ 
Americium 241..,.. 
Cur i um 244-
GAMMA SCAN ANALYTES 
Sodium 22-
Potassium 40 _,, 
Manganese 54_.. 
Iron 59 .-
Cobalt 58..-
Cobalt 60-
Niob i um 94 _,, 
Ruthenium 103 .­
Rut hen i um 106 _,,, 
T i n 11 3......-
Cesium 134 _....... 
Cesium 137 / 

DATA SHEETS 
Page 25 

SUMMARY DATA SECTION 
Page 47 

13981-16-3 

14596-10-2 
13981-15-2 

13966-32-0 
13966-00-2 
13966-31-9 
14596-12-4 
13981-38-9 
10198-40-0 
14681-63-1 
13968-53-1 
13967-48-1 
13966-06-8 
13967-70-9 
10045-97-3 

TMA NORCAL 
REPORTING GROUP 7247 

DATA SHEET 
I B09354 

Client Westinghouse Hanford 
Contract MBH-SVV-069262 

Client sample id -8~0~9~3~5_4 _____________ _ 

Location/Matrix 200-UP-2 
Collected 09/17/93 

Chain of custody id EFL-1091 

RESULT 
pCi/g 

14 
18 
0.68 
0.16 
2.6 
0. 02 6 
0.60 
0.091 
0.76 - --
2.0 
0.006 

-0.003 
0.006 
0 

-0.012 

u 

~ 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

2a ERR 
(COUNT) 

5.8 
4.3 
1. 7 
0.66 
0.26 
0. 69 
0 .19 
0.061 
0.22 
0.34 
0.030 
0.006 
0.012 
0.023 
0.019 

1. 1 

MDA 
pCi/g 

6 

5 
3 

0.8 ·-0.4 
2 
0.1 
0.1 
0.1 
0.03 
0.05 
0.02 
0.03 
0.04 
0.04 

0.06 

0.05 
0.1 
o. os 
0.06 
0.04 
0.06 

--0.4 
0. 06 _ 
0.06 
0.05 

SOLID 

RDL 
pCi/g 

10 
10 
10 

1 
0.5 
2 
0.3 
0.3 
0.3 
0.1 
0.2 
0.05 
0.05 
0.05 
0.05 

0.05 
0 .0 5 
0.05 

0. 0 5 

QUALI­
FIERS~TEST 

80A 
808 

U SE 
u y 

-3-""""'.'S" TC 
U I 

u 
u u 

-¥.-­

u 
u 
u 
u 
u 

u 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

u 
U T 

NP 
PU 
PU 
TP 
TP 

GAM 
GAM 
GAM 

GAM 
GA.M 

GAM 
GAM 

GAM 
GAM 
GAM 

GAM 
GAM 

Lab id ~T~M~A~N __ _ 
Protocol WHC-HASM 

Version Ver l .O 
Form DVD-OS 

Version ~2_.=2_8 __ _ 
Report date 0 1 /1 4/94 

-- 0 3 G 

I 
I 
I 
I 

I 
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N309076-13 

TMA NORCAL 
REPORTING GROUP 7247 

DATA S H E E T , CO n t 
I .a., •• 

SDG 7247 
Contact Dinkar Kharkar 

Lab sample id N309076-13 
Dept sample id 7247-013 

Received D9L21L93 
% moisture 15.3 

ANALYTE CAS NO 

Cerium 144..,,, 14762-78-8 
Europ i um 152 _,,,,. 14683-23-9 
Europ i um 154,.... 15585-10-1 
Europ i um 155,.... 14391-16-3 
Radium 226,.... 13982-63-3 
Rad ium 228 ,,,,,.. 152 62- 20- 1 
Thorium 228,,,,,.. 14274-82 .:.. 9 
Thor i um 232..,,, 7440-29-1 

DATA SHEETS 
Page 26 

SUMMARY DATA SECTION 
Page 48 

Client 
Contract 

Client sample id 
Location/Matrix 

Collected 
Cha i n of custody id 

RESULT 2a ERR 
pCi/g (COUNT) 

u 
u 
u 

0. 1 5 0. 12 
0. 77 0. 11 

- 0. 97 0. 23 
1.1 0. 067 
0.97 0. 23 

Westinghouse Hanford 
MBH-SVV-069262 

809354 
200-UP-2 SOLID 
D9L17L93 
EFL-1091 

MDA RDL QUALI-
pCi/g pci/g FIERS TEST 

0.3 u GAM 
0.1 0.1 u GAM 
0.08 0.1 u GAM 

0 . 1 GAM 

GAM 

GAM 

GAM 

GAM 

\) 
Lab id THAN 

Protocol WHC-HASM 
Version Ver 1.0 

Form DVD-OS 
Version 2 .28 

Report date 0104 / 94 

1. 03 7 
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TMA/Norcal 
Report N3-09-076-7247 
Sample Delivery Group 7247 

Westinghouse Ha_nford· Company 
P.O. l\IBH-SVV-069262 

Case Narrative January 14, 1994 

1.0 GENERAL 

2.0 

TMA/Norcal Sample Delivery Group 7247 is comprised of the thirteen soil samples from 
location 200-UP-2, delivered under Field Log Book #EFL-1091. Chain-of-Custody 
numbers were not provided. 

One 1000 mL plastic bottle containing each sample was received for analysis. There 
were inadequate volumes received to meet gamma scan RDL's for samples BO9345 , 
BO9349, and the duplicate of sample BO9337. 

ANALYSIS NOTES 

2.1 

2.2 

2.3 

2.4 

2.5 

2.6 

Gross Alpha Analyses 
No problems were encountered by the laboratory in the analyses. 

Gross Beta Analyses 
No problems were encountered by the laboratory in the analyses . 

Selenium-79 Analyses 
The blank contained activity greater than the MDA but less than the RDL. The 
MDA of the duplicate of sample BO9337 is higher than the RDL due to quenching 
which resulted in a low scintillation counting efficiency. 

Strontium-90 Analyses 
No problems were encountered by the laboratory in the analyses . 

Technetium-99 Analyses 
The reagent blank contained activity above the RDL which is probably due to 
molybdenum-99 contamination in the technetium tracer. This may have 
contributed to activity in the samples at the same level. The MDA 's of samples 
BO9337, BO9339, BO9349, and 809353 are higher than the RDL dl!c to low 
chemical yields. 

lodine-129 Analyses 
The recovery of iodine-1 59 in the laboratory control sample is 83 % which is 
outside the 3 a protocol limits but within the (80-100) % contract limits. The 
MDA of sample 809344 slightly exceeds the RDL because of a relatively low 
chemical yield. 

Page 1 of 2 
li Q39 

· 4 

TMA 
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TMA/Norcal 
Report N3-09-076-7247 
Sample Delivery Group 7247 

Westinghouse Hanford. Company 
P.O. l\.IBH-SVV-069262 

Case Narrative January 14, 1994 

2.0 ANALYSIS NOTES (can't.) 

2.7 

2.8 

Neptunium-237 Analyses 
Low recoveries _were obtained throughout the entire set. Samples BO9344, 
BO9346, BO9349, and BO9350 had yields below 20 % and were reanalyzed and 
yields were still low. The cause could not be determined for the poor yields. The 
MDA of neptunium planchet for sample BO9~46 is higher than the RDL due to a 
low chemical yield. The majority of the samples were counted for less than the 
nominal count time of 100 minutes. MDA's met the RDL despite the reduced 
count time. 

Total Uranium Analyses 
No problems were encountered by the laboratory in the analyses . 

2.9 Isotopic Uranium Analyses 
The count time for sample BO935 l was less than the nominal count time of 150 
minutes . The MDA met the RDL despite this . 

3.0 Isotopic Plutonium Analyses 
No problems were encountered by the laboratory in the analyses. 

3.1 Americium-241/Curium-244 Analyses 
The QC associated with the original analysis failed and the samples were 
reanalysed Low recoveries were observed throughout this batch . and the samples 
were again reanalyzed . Satisfactory results were obtained. Upon the second 
reanalysis. Sample BO9341 and the duplicate of sample BO9337 have MDA's 
which exceed the RDL due to their relatively low chemical yields (21 % and 22 % ) 
respectively. Samples 809341 , BO9344. 809345·. 809346. 809349 , BO9350, 
BO9351. BO9352. and 809353 were counted for less than the nominal count time 
of 700 minutes. 

3.2 Gamma Scan Analyses 

Page 2 of 2 

The MDA 's of several gamma nuclides for the duplicate analyses of sample 
B09337 are higher than the RDL's due to the smaller than nominal aliquot 
available for analysis . The MDA of iron-59 for all the samples is higher than the 
RDL due to the short half-life of iron-59. 

~040 

TMA 
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- Westinghouse 
Hanford Company CHAIN OF CUSTODY 

Custody Form Initiator L E ROGERS 
Cotrp,my Contact LE ROGERS 
Project Designntion/Sompling Locations 200-UP-2 

Ice Chest lfo. 511\1\ L 3 I j 
Oill or Lading/fdrbill llo . 2.S-3 69S b /Cj / 

Method of Shipment OVERNIGHT AIR SERVICE 
Shipped to TM/\ 
Possible sample Hazards/Remarks Keep samples at 4C (SOIL) 

IJ 
...-1, 250ml 
...-t,250ml 
.-t,250111{ 
--1 , 125nil 
.--l, 1,5ml 

_ _.....,, 125ml 

r:r.tr;Tflt Metals,llg,Ti 
lis:V0/1 Cll' 
11G:Scmi - VOf\ CLP 

G:/\11ir,1,~ r ,Cl ,SO'• (Er/\ 300.0) 
P/G:/\11io11s 1102,1103 CEP/\ 353.2) 

G:Cynnidc CLP 

Sample Identification 

Telephone 3 76-7690 ~~~-----"""'-----
Collection Date q- \'5-q3 
Field Logbook llo . Er-L-1091 

Offsite rroperty llo. 

-t , 125ml 
_i, 1000,nl 

Gw:Kerosene (8015M) 
l'/G:Gro~~ nlpl111/beta CEP·lO), G11in~, Spec to includc,C~·,3/,,Cs - 137,Co·60,Eu· 152, 
Eu·151,,Eu - 155,K-l,O,Ru·106,1111· 7.2 (RC·30), Total Ur11nium (E/\ · OIC) U-235,U-231,,U-238 (EP-70, El'·71, er-SJ llp· 
237,(RC·lOl/\, RC -622, er-5) ru-238,ru-239/21,0 (EP-80, EP-81, EP-5) 1-129 (RC·25, RC · 60SJ Sr·90 (RC-306, RC· 
303, RC - 309, RC· 30I,) lc·99 (RC - 21,, RC · 6QI,) /\m-2ltl,Cm- 2t,r, CEl' - 80, EP · 90, er - 91, EP·92, El'·93, EP-5) Se-79 

""":,":.::. 2) 

~ .... ......-1,250ml 
,.-r, 250ml 
-+; ZSOml 
. ..+, 125ml 
-4-, 125ml 
,to; 125ml 
--r, 12Sml 

l':CLl';T/\l Hetals,llg,T i 
Gs:VO/\ CLP 
aG:Semi · VOA ctr 
G:/\ni ons F, Cl, SOI, (EP/1 300 .0 ) 

l'/G:f\niom; 1102,1103 (EPA 353.2) 
G:Cy1111ide ctr 

Gw:Keroscne (8015M) 
--1, 1000ml l'/G:Gros~ alphn/betn CEl'· 10), Gnrrm., Spec t o include,Cs· 131, ,Cs-137,Co·60,6u-152, 

Eu·15',,Eu·Vi5,K·'•O,Ru-106,ll;,,-7.2 (RC-30), Total Urnnium (EA-01C) U·235,U-231,,U·238 (EP-70, EP·71, El'-5) tip· 
237,(RC·lOl/\, RC-622, El' - 5) ru -238,ru - 239/240 (El' · BO, EP-01, EP-5) 1·129 (RC-25, RC-605) Sr-90 (RC - 306, RC· 
303, RC -309, RC·304) Tc·99 (RC · 21,, RC-601,J /\m· 21,1,Cm-244 (El'·80, EP·90, EP-91, EP·92, El'-93, El' - 5) Se·79 

JJ U C1, -tG-<-t'::l ~'3-"3 7 
:/-, l~k;;;ml""- l':Cll';lf\t Metnls,llg,Ti q.c...._..r-

l -+, 2501nl Gs :VO/\ ctr f. -z_ :, I ·:::i.. c I'<\ L.-
.--r. 250ml ;iG : Semi · VOf\ CLP 
,.+, 125ml G:/\nions F ,Cl ,sot, (EPA 300.0) 
.---r, 125ml r/G:/\niom; 1102,1103 (El'/\ 353 . 2> 
,...-1-, 125ml . li:Cym,ide CLP 
...-1-; 125ml r.w:Kcro~r.ru:i (0015M) 

...-r, l OOOml r/G:Gros ~ i1 lph11/bet11 cer - 10) , G:mm:-i Spec to include,Cs - 13', , Cs-13 7 ,Co·60,Eu- 152, 
Eu - 151,,Eu·155,K - 40,Ru·106,11:-i - 2~ (RC - 30), Total Ur~nitm (E/\ · OlC) U· 235,U · 231,,U - 230 (EP· 70, El'·71, Er - 5) llp -
237,(RC - 101/\, RC-622, El'·S) ru-238,ru - 23?/21,0 (El' · OO, Ef'-81, er • S) 1- 129 (RC -25, RC -605) Sr ·90 (RC - 306, RC· 
303, RC - 309, RC- 30~) Tc -99 (RC- 24, RC -604) f\m·241,Cm·244 (EP-80, EP · 90, EP-91, EP·92. EP·93, EP-5) Se-79 

Fi eld Trm1,;f<?r o f Custody 

Rel i nqui s hed by: 

Rel i nquh::hcd by : 

Disposal Method: 

Contnl? nt ~ : 

/\ · 6000 -~07 (12/90) !Ef) UEr061 
Chain of Custody 

Ch11in of rossession 

\ l"~ Ar.:... L l<;.. ,'_ 

u~ Tt,o( N. c""c..A L--

Received by: 

Received by: 

Fi nal Sa 

Disposed by: 

011te/Time: 

9 ·· I ~-~ ·3:-, 

Date/Time: 

O;ite/Time: 

Ollte/l ime: 

Onte/T ime: 

--f; 9 8 

( Sign ~nd Print tlames) 

\\'-"?-0 
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I 
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I 
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I 
I 
I 
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- Westinghouse 
Hanford Company CHAIN OF CUSTODY 

Custody rorm Initiator L E ROGERS 
CC>fll',my Contact L E ROGERS 
rroject Oes i gn:it i on/S;,mpling Loc_ations 200-UP-2 =--"--"----"--'-=------

1 ce Chest No. 5/V1 L ~ b5 
Bill of lading/1\ i rbill llo. ~S3 (;Cl£ b/C// 
Hethod of Shipment OVERNIGHT AIR SERVICE 
Shipped to TMA 
ross i bl e s.impl e llaz.irds/Rem.irks Keep s amp 1 e S at 4 C (SOIL) 

I) 

r:r.Lr;T/\L Metals,llg,Ti 
r.s:VOI\ CLr 
:,G:S,:,ni-VOI\ ctr 

Sample ldent.i f i cation 

Telephone ~3~7~6_-~7~6_9_0 ___ _ 
Collection D.ite 5-\"3-C\3 
Field Logbook llo. 

Offsite rroperty llo. 

EFL-1091 

:::r­

'° f'r). 

...-l,250rnl 

...-1, 250ml 
,1,250ml 
.,.-t·, 125ml 
-l , 1,5ml 
,.-t , 125ml 
.....-,, 125ml 

G: /\11int1!'1 r,cl,SO', (Erl\ 300 . 0) 
rtG : llnions 1102,1103 (Erl\ 353 . 2> 

G:Cy:1nide CLP 
Gw:Keros1?ne (0015M) -• t.n 

~ 
-:2, ..,,. 
~ 

3) 

....-1·, 10001nl 

,..... 1 , 250m l 
rt", 250ml 
,-l , 250ml 
----1 , 12Sm l 
..-1 , 125ml 
.....-, ; 125ml 
/1, 125ml 

....+ , 1000ml 

1, 250ml 
1, 250ml 
1, 2501nl 
1, 125ml 
1, 125ml 
1, 125ml 
1, 125m l 

1, 1000ml 

l'/G:Gros:o; ;ilph:,/beta (El' · 10), G:incn:, Spec to include,Cs-,31,,Cs-137,Co-60 , Eu -152, 
Eu · 151,,Eu·155,K·'•O,Ru-106,11:t · 22 (RC - 30), Tot;,l Ur:,niun (E/\-01C) U-235,U-231,,U-238 (Er-70, er-71, er-5) Up· 
237,(RC - 101/\, RC - 622, er-5) ru-238,ru- 239/240 (El'-80, El'-81, EP-5) 1·129 (RC-25, RC - 605) Sr -90 (RC-306, RC · 
303, RC - 309, RC - 304) 1~·99 (RC · 24, RC -604) /\m·241,Cm· 244 (Er-80, El'-90, Er-91, El'-92, EP · 93, EP·S) Se·79 

l' : CLr; _TIIL Het.ils,llg, Ti 
Gs : V0/1 Cll' 
aG:Semi·V0/1 ctr 

So:=\~~t . 

G: ll11ions F,Cl , SOI, (Erl\ 300. 0 ) 
P/G:/\nion:o: 1102,1103 (EPI\ 353.2) 

G:Cy:mide CLP 
Gw: Kerosene ( 801511) 

rtG:Gross alplrn/betn CEf'-10), G:imm:i Spec · to include,Cs·134,Cs·137,Co-60 , Eu-152, 
Eu·151,,Eu·l55,K· 1,0,Ru·106,M:, • ?.2 (RC - 30), Tot.ii Uroniun CE/\·01C) U·235,U - 234,U · 238 (EP-70, El' - 71, El' · S) llp-
237,CRC · lOlll, RC - 622, El' · 5) ru - 238,ru - 239/21,0 cer-oo, E1'·01, El'-5) 1·129 (RC · ?.S , RC - ~05) Sr-90 ( RC - 306, RC· 
303, RC - 309, RC · 304) Tc-99 (RC - 21,, RC -604) l\m· 241,Cm· 241, (El'-80, El' · 90, EP - 91 , EP - 92, EP-93, El'·5) Se-79 

P : Clf'; lfll Mctals,llg , Ti 
Gs:VO/\ ctr 

:,G:Semi · VO,'\ CLP 1 Ji~5c_V;::2-::=9.1..2_~------- -----------
G:llnions F,C l, 504 (El'fl 300.0) ( 

r/G:flnio~!'I 1102,1103 CEl'/1 353 . 2) 
G:Cyanide Clf' 

Gw:Kero!'lr.ne ( 801 
r /G:Gro 1:i/beta ( El' - 10), Gm1111~ Spec to i nclude,Cs·131,,Cs·137,Co·60,Eu·152, 

,,[u· 155, K- l,O,R11· 106, ll :i-?.7. ( RC - 30 ), To t;il Ur~nium (Efl·OlC) U· 235,U ·?.31,,U · 238 ( EP -70 , EP - 71, Er •S) Up · 
237 , (RC · lOlfl, RC-622 , El' · S) ru- 238,ru - 23?/2',0 (El'-00, Ef'-01, EP-5) 1- 129 (RC-25, RC -605 ) Sr -00 ( RC - 306, RC · 
303, RC-309, RC-304) Tc- 99 ( RC- 24 , RC-604) flm-241,Cm-244 (EP·OO, EP-90, El'-91, EP-92, EP·93, EP·S) Se-79 

Field Trnn~fP.r of Cu~tody Ch ~in of Possession ( S ign ;md Print tinnies) 

Rel i nqu i~hed by: 

Rel inqu ished by : 

Received by: 

Received by: 

~. N ,,~'L~ s.'v 

~4 ~ C{1-c.AL-

Fi nal Sam le Di s osition 

O;ite/T ime: 

9/11/113 II : '3Q 
Oate/l ime: 

O;ite/T ime: 

Oate/T ime: 

Dispos.il Method: Disposed by : D;ite/T ime: 

CO!Tfflr.nt s : 

fl-6000 -1,07 (12/90) (.F.r} IJH061 
ChRin of Cu~tody 



.. 

Westinghouse 
Hanford Company CHAIN OF CUSTODY 

Custody rorm Initiator L E ROGERS 

COll'fl."lny Contact --==-l--=E--'-'R=O-=G=E:.:..R=S=-------------­
Pro j ect Designation/Sampling locntions ~2-=0-=0c..-...:U:....:P_-_2==---------
lce Chest llo. ,$,vt L 4/ 
Bill or lading/Airbill llo . 

Method or Shipment OVERNIGHT AIR SERVICE 

Shipped to TMA 
rossible sample llazords/Reinarlcs Keep samples at 4C (SOIL) 

1) 

sample Identification 

. . ; . -eo=\3<-\5" r.r:Lr. TAL Hct."lls,llg, Tt 
Cis:VOI\ CLP 
nG:Scmi ·VOii CLP 

G:/111in11~ r ,Cl ,sot, (EPI\ 300.0) 
l'/G:l\nion,; 1102,1103 (El'/\ 353 . 2) 

G:Cynnide CLP 

Te I cphone .;;.3..:..7-=6_-.... 7-=6;..;;9-=0=-----­
Co l l ec ti on D<ltc "'\·\(o-q3 
Field logbook !lo . 

Offsite Property llo. 

EFL-1091 

_....,,250ml 
.-1,250ml 
,--r. 250n,l 
---1, 125ml 
....-1, 1,5ml 
.-r-, 125ml 
.-i, 125ml 

,-1 , 1000,n I 
Gw:Keroscne (00151·1) 

l'/G:Gros~ alph."1/beta CEl'-10), G:1ncn;i Spec to includc,Cs-,34,Cs·137,Co·60,Eu·152, 
Eu-154,Eu- 155,K·40,Ru·106,lln-22 (RC-30), Tot."11 Ur;inilm (EA·01C) U·235,U-234,U-238 (EP-70, El'·71, El'-5) llp-
237,(RC·lOll\, RC-622. El'-5) ru-230,ru-239/240 (EP-00, EP-81, EP-5) 1-129 (RC - 25, RC-605) Sr-90 (RC-306, RC· 
303, RC-309, RC-304) Tc-99 (RC -24, RC·60f,) Am-241,Cm-2(,4 (El'-00, EP-90, EP-91, EP-92, Er-93, EP·S) Se-79 

~' 2) . 1~c~=r34C\ 
~ 

3) 

...--r, 250ml 
,....-t", 250ml 
..-1,250ml 
,i, 125ml 
,....r, 125ml 
,...l, 125ml 
..A, 125ml 

_1, 1000ml 

1,250ml 
1,250,nl 
1,250,nl 
1, 125ml 
1, 125ml 
1, 125ml 
1, 125ml 

1, 1000ml 

l':Cll';TI\L Hetals,llg,Tt 
Gs:VOI\ CLP 
aG : Semi -VOI\ ctr 
G:llnions F,Cl,SOI, (El'/\ 300.0) 

P/G:Aniom; 1102,tlOJ (EPA 353.2) 
G:Cy:1nide CLP 

Gw:Keroscne (0015H) 
l'/G:Gros!: alpha/beta (EP-10). G11nm;i Spec to include,Cs-134, Cs· 137, Co-60. Eu· 152, 
Eu·151,,Eu·155,K-t,O,Ru·106,ll:.-22 (RC-30), Total Uraniun (EA·01C) U-235,U-231,,U-238 (EP-70, EP-71, El'-5) llp-
237,CRC·lOlA, RC -622, EP-5) Pu-230,Pu-239/240 (El'·OO, El'-01, El'-5) 1-129 (RC -25, RC-605) Sr-90 (RC -306, RC· 
303, RC -309, RC·30f,) Tc-99 (RC-24, RC -60(,) Am-241,Cm-244 (El'-80, El'-90, EP-91, EP-92, EP -93, EP·S) Se-79 

r :CLP; r AL Hetal s, Ilg, Ti 
Gs:VOI\ Cl.I' 
11G:Scmi-VOI\ CLP 
G:llnions F,Cl,S04 (EPII 

P/G:llniom: 1102,1103 (El'/\ 35 
G:Cy:1nide CLP 

Gw:Kcro~ 015H) 
r os~ alphn/bcta (El' -1 0), G:imn;, Spcc to includ1?,Cs-131,,Cs - 137,Co·60,Eu-152, 
Eu-151,,Eu-155,K -t,O,Ru-106,tl:i-27. (RC: ·30), Total Urnnium (Ei\·01C) U-235 ,U-231,,U-230 (EP-70, EP-71, El'·S) tip· 
237.CRC-10111. RC-622, El'-5) ru-231l,ru -23?/2',0 (El'-00, EP -01, EP-5) l - 129 (RC -25, RC-605) Sr-90 (RC-306, RC· 
303, RC-309, RC-304) Tc-99 (RC-24, RC-604) ~m-241,Cm-244 (EP-80, EP-90, EP-91, EP-92, EP-93 1 EP-5) Se·79 

riel d Tr;in~f~r or Custody Ch<lin of l'osses!:ion (Si gn 11nd Print Names) 

Relinquished by:~ 

Relinquished by: 

Relinquished by: 

Disposal Hcthod: 

C01TT11~nts: 

i\ · 6000·~07 (12/90) (F.r) U[f061 
Chain of Custody 

Received by: 

Received by: 

Received by: 

'H~~ Cl> c: 

<j t--1' 4 'I/ e;p. < ,... L 

Final Samole Dis osition 

Disposed by: 

D.1te/Time: 

--'21- 93 
0.lte/Time: 

Date/Time: 

Date/Time: 

D.ite/T imc: 

OtO 'JO 4 3 
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Westinghouse 
Hanford Company 

Custody Form Initiator 

CHAIN OF CUSTODY 

L E ROGERS 
COlll),my Contact L E ROGERS Tel cphone .ca.3-'-7...;:;6_--'-7---6---9 ___ 0 ____ _ 

rroject Oesignation/Sampl ing locations 200-UP-2 Collection Dnte q- \6-9.:,S 
Ice Chest llo. $ML Z.8::3 EFL-1091 

Dill of Lading/Airbill No. 

Field Logbook !lo . 

Offsite Property llo. 

Hl!thod of Shipmr.nt OVERNIGHT AIR SERVICE 
Shipped to TMA 
rossible sairple 11azards/Re111<1rks Keep samples al 4C (SOIL) 

I) 

2) 

3) 

.,,.-I ,250ml 
.....-1"",25Dml 
......-t: 25Dn,I 
,..-1. 1251111 
.,,.,-, 125ml 
,..-1, 125ml 
,...-,, 125ml 

,,,... I, 1000ml 

1, 250ml 
1,250ml 
1, 250ml 
1, 125ml 
1, 125ml 
1, 125ml 
I, 125ml 

1, lOOOml 

1,250ml 
1,250ml 
1, 250ml 
1, 125ml 
1, 125ml 
1, 125ml 
1, 125ml 

1, i OOOml 

r:C:ll';TAL Hetals,llg, Ti 
Gs:VOJ\ CU' 
;iG:Sr.1ni · VOi\ ctr 

G: J\1dn11~ r ,Cl ,SO'• (El'/\ 300.0l 
l'/G:J\11iom: N02,tl03 CEl'J\ 353.2) 

G:Cynnide ctr 

Sampl"e I dent if i cat ion 

r.w:l:erosr.ne (80151-1) 
l'/G:Gro~~ nlphn/bet;i (Er•10), Gn1nn;i Spec to includr.,C!"·'3',,Cs·137,Co·60,Eu·152, 
Eu·154,Eu-155,1:-40,Ru·l06,ll;i•22 (RC:·30), Totnl Urnnitm (EA·OlC) U·235,U·234,U · 230 (Er-70, er-71, er-5) llp· 
237,(RC · 1011\ , RC-622, El'-5) ru-238,ru-239/240 (EP-00, EP-81, er-5) 1-129 (RC-25, RC-605) Sr-90 (RC-306, RC· 
303, RC-309, RC - 304) lc-99 (RC - 24, RC-604) l\m-241,Cm-244 CEr-80, EP-90, Er-91, Er-92, EP-93, EP-5) Se-79 

r:ctr;Tl'll Hctals,llg,Ti 
Gs:VOI\ CLP 
11G: se,ni -vor. ctr 

G:l'lnions F,Cl,sor, (El'I\ 300 .0 J 
P/G:Anions 1102,1103 (EPA 353.2) 

G:C:yn11ide r.LP 
Gw:l:croscne (00151~) 

P/G : G1·os!': alpha/be -10), Gnnm;, Spec to includ1?,Cs·1Jl,,Cs · 137,Co·60,Eu-152, 
Eu-151,,Eu·l , · ,O,Ru·106,Na·22 (RC:·30), Totnl Ur;iniun (EA·OIC) U-235,U-234,U-238 (EP-70, EP-71, EP·5) tip· 
237, 11\, RC - 622, El'-5) ru-230,ru-239/240 cer - oo, EP-01, EP-5) 1·1?.? (RC - 25, RC-605) Sr-90 (RC - 306, RC-

RC - 309 RC-304) rc-99 (RC - 24 RC-604) l\m-241 Cm-244 (EP-80 er-90 EP-91 El'-92 Er - 93 EP-5) Se-79 . . . ~ ~-l<.:.-C{--s . . . . 
P:C:LP;TAL Hetals,llg,Ti 

Gs:VOA Cl.I' 
aG:Scmi · VOA ctr 

G:/lnions F,Cl,SOI, (Err. 300.0) 
r/G:/lnions N02,II03 (EPA 353.2) 

G:Cynnide CLP 
Gw:Kcrosr.nf? (00 

r/G:Gr-oss 1:i/b1?ta (EP· 10), G:int11:i Spec to inc:lud1?,Cs-!3',,Cs·137,Co·60,Eu·152, 
Ell· , u-155,K - l,O,Ru-106,Nn-2?. (Rr. · 30), Total Ur~nitm (EA · OlC) U·235, V-?.3'··U·238 (EP-70, EP-71, er-5) llp · 

~7, (RC - iOll'I, RC-622, EP -5 ) ru-230,l'u-23?/240 cer-oo. er-81, EP - 5) 1· 129 (RC -25, RC -605) Sr - 90 (RC-30(,, ~c ­
:::>~3, RC-309 , RC-304) Tc-99 (RC - 24, RC-604) Am · 241.Cm·244 (EP·OO. EP-90, Er-91, EP-92, EP-93, EP · S) Se-79 

[] Field Trnnsfer- of Custody Chain of l'ossession (Sign ,md Print n:imesl 

H . ;{A12 c./~ ~ D.ite/T1me: 

// u~ 4'r c...., /"<-: 3~ 
D:,te/T ime: 

Relinquished by: Received by: Date/Time: 

Relinquished by: 

Disposal Hethod: 

Comn1?nts: 

A-6000·~07 (12/90) lF.fJ ijEf061 
Chain of Custody 

Received by: 

Final 

Disposed by: 

Oate/T ime: 

S;:i os it ion 

Dnte/1 imf?: 

- 0 t.Ou 
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Westinghouse 
Hanford Company CHAIN OF CUSTODY 

Custody Form Initiator L E ROGERS 
COffl)any Contact L E ROGERS Te I cphone =3_,._7-=6_-..;.7...a6'"'9'""'0'------
Project Oesignat ion/S.impl ing Loc.itions =2-'-0""'0_--'U'-'P_--=2 ____ _ Col l ec t ion Oat<! C\-\7-'.jS 

Field Logbook llo. Er-L-1091 
Offsi te rroperty llo. 

Ice Chest llo. 5 M L 37 2_. 
Oi 11 of Lading/1\irbi l l llo. 

Hethod of Shirxncnt OVERNIGHT AIR SERVICE 
Shipped to TMA 
rossible s;:impte llaurds/Rernarks Keep samples at 4C (SOIL} ~t-Jf; -6,f[(€D 

l) 

2) 

3) 

./1,250ml 
_1,250ml 
....-I ,250ml 

,.,..-1, 125rnl 
-1, 1,Sml 

.-1, 12Sml 
,,..-1, 12Sml 

_,..J, 1000,nl 

/1 ,250ml 
. ....-r, 250ml 
.----t,250ml 
_,...,, 125ml 
r'f. 125ml 
/4125ml 
,-l, 125ml 

.....-,, 1ooom1 

/ 1,250ml 
rt ,250ml 
-1 , 250ml 
...-,1", 125ml 
,✓-1, 125ml 
.....-1, 125ml 
--, , 125ml 

.-1, lOOOml 

i 

r:r.Lr; TI\L Met.ils,llg, l i 
Gs:VOfl CLr 
;,G: S~rni ·VOA CLP 

G:ll11in11:o r ,Cl, SOI, (EPII 300.0) 
P/G:llnions N02,N0.3 (EP/1 353.2) 

C:Cy;,nidc CLP 

Sall'4)le Identification 

~J3 

Gw:Keroscne (0015M) 
P/G:Gro"'"' 11lph;,/beta (EP-10), GMI~, Spec to include,Cs-,34,Cs·137,Co·60,Eu·152, 
Eu·154,Eu·ISS,K·40,Ru·I06,11n·22 (RC -JO), Total Ur;,nilm (El\·01C) U-2]5,U-234,U-238 cer-70, EP·71, EP·5) Hp-
237,(RC · IOIII, RC-622, EP-5) ru-2]0,Pu-239/2',0 (EP-00, EP-61, EP·S) 1·129 (RC-25, RC-605) Sr-90 (RC-]06, RC· 
]OJ, RC -309, RC-304) Tc-99 (RC·24, RC -604) l\m·241,Cm~244 (EP-80, EP-90, EP-91, EP-92, EP-93, EP-5) Se-79 

r:ctr;Tlll Het;:ils,llg, Ti 
Gs:VOI\ CLP 
aG:Semi ·VOi\ ctr 

G:lln i om; r. Cl. sor, CEPI\ 300 .O> 
P/G:llniorn; 1!02,1103 (EPI\ 353.2) 

G:Cy;,nidf? CLP 
Gw:Keroscne (0015H) 

rtG:Gross alpha/bet.i cer-10), G..nm;i Spec to includ1?,Cs·134,Cs·137,Co·60,Eu·152, 
Eu-151,,Eu·l55,K·'•0,Ru·106,lla·22 (RC:·30), Total Uranium (El\·01C) U·235,U · 234,U·23B (EP-70, EP-71, EP-5) llp· 
2]7,(RC-10111, RC-622, er-5) Pu·ZJIJ,Pu-239/21,0 (EP -80, EP-01, EP-5) 1-17.9 (RC-25, RC-605) Sr-90 (RC-306, RC · 
303, RC-309, RC-]04) Tc-99 (RC-24, RC-604) l\m-241,cm-244 (EP-00, EP-90, EP-91, er-92, er-93, EP · S) Sc-79 

P:r.LP;II\L Mct;ils,llg, Ii 
Gs:VOfl cr.r 
;,G: S<?mi ·VOi\ ctr 

G:l\nf~,s f,Cl,SO', (Erl\ 300.0) 
P/G:l\niom: UOZ,110.3 (Erl\ 353.2) 

G:Cym,ide CLP 
G~ :K r.rosr.nf? (0015H) 

P/G:Gros:< .:ilpha/b1?ta (EP - 10), Gnnu,:i Spec to include,Cs·13',,Cs·137,Co·60,Eu·152, 
Eu-154,Eu · l55,K·40,Ru·106,N:i·22 (RC -30), Total Ur~nilrn ( EA·OlC) U·235,U·234,U·238 ( EP-70, EP-71, EP·S) llp· 
237, (RC· 1011\, RC -622. EP -5) ru-23!J ,ru - 23?!2',0 (EP·OO, er-81, er - S) I· 129 (RC-25, RC-605) Sr-90 (RC · 30b, RC· 
303, RC-309, RC-304) Tc-99 rRC-24, RC-604) Am-241 .cm-244 (EP·OO. EP-90. EP·91, EP-92, EP-9] 1 EP·S) Se·i9 

[ J field Tr:m:ofer of Cu:<tody Ch;iin of rosses5ion (Sign and Print !l;im<?s) 

eiver:i~by: Dnte/Time: rfel inquis, d by: 

~ _, · _c.,,·~ 

{-\. N.A-P.. C..LS D 
,A 'Nu~c.AL 

Rei inquisheci b 

Relinquished by: 

Rel inquishcd by: 

Disposal Method: 

Comnl!nt~: 

h -6000 · 407 (12/90) IF.f) UEI061 
Chain of custody 

Received by: 

Received hy: 

Fi nal Snm le Disposition 

O i sposcd by: 

O.ite/T ime: 

Date/Time: 

Oate/T ime: 

Date/I ime: 

Olu8 ---

I 
I 
I 

I 



Westinghouse 
Hanford Company CHAIN OF CUSTODY 

Custody Form Initiator L E ROGERS 
COIT'f),my Contact L E ROGERS 
Project Designation/Sampling Locations -=2-"0--"0_--'U'-'P'---=2 __ __,_ __ 

Ice Chest llo. SML2$?'3 
Dill of Lading/1\irbill llo. 

lfothod of ShiJ:IIIP.nt OVERNIGHT AIR SERVICE 
Shipped to TMA 
rossible Saff'1')le Hazards/Remarks Keep samples at 4C (SOIL) 

Sample Identification 

Telephone 3 76-7690 -~-------
Collection Dnte C\- ~J-':\3 
Field Logbook tlo. 

Offsite Property tlo. 

EFL-1091 

I) 

r:r:tr;Tl\l H~tals,llg,Ti 'W=\~ 
Gs:VOI\ CLP 

0;;i: 
'-C 
r,,n -• L~ 
~ 
~ 

<1,250ml 
/1 ,250ml 
/1, 250ml 
....-1, 125ml 
....--,, 1,Sml 
....-t, 125ml 
,.....1, 125ml 

,.-l, 1000,nl 

nG: Sr.1ni ·VOi\ CLP 
G:l\11inrn: r ,Cl, sot, (Erl\ 300.0l 

P/G:ll11iorn; 1102,1103 (Erl\ 353.2) 
G:Cynnidc CLP 

Gw:Kcroscne (8015M) 
P/G:Gros!I nlphn/bet11 cer-10), Gnrnn., Spec to inclucfo,C:!:·'3',,Cs·137,Co·60,Eu·152, 
Eu·154,Eu·155,K·40,Ru·106,lln·22 (Rf.·30), Total Urnnilm (Ell·OlC) U·235,U·234,U•238 (EP·70, EP-71, EP·5) Up· 
237,(RC-10111, RC·622, EP-5) ru-230,ru-239/240 (EP·OO, EP-81, EP-5) 1·129 (RC-25, RC·605) Sr -90 (RC-306, RC· 
303, RC-309, RC·304) Tc·99 (RC - 24, RC · 604) f\m ~241,Cm·244 (EP·BO, EP-90, EP-91, EP·92, EP-93, EP·S) Sc·i9 

~ ,2) 
.,.....-i,250ml 
,........, ,250ml 
.,....-Y-,250ml 
/f, 125ml 

r:CLP;Tlll Hctals,llg,Ti~~S'"~ 
Gs:V0/1 CLP 

-. 
Q 

;iG:Semi·V0/1 ctr 
G:llnions F ,Cl ,sot, (EPII 300.0) 

P/G:llnions II02,tl03 (El'f\ 353.2) 
G:Cynnidc f.lP 

Gw:Keroscne (00151-1) 

,-t-; 125ml 
,...:.t,125ml 
.,..-1, 125ml 

,..-1, 1000ml P/G:Gross alpha/beta CEP-10), Gnrmm Spec to includc,Cs·134,Cs·137,Co·60,Eu·152, 
Eu·15 1,,Eu·155,K· 1,0,Ru·106,11;1•22 (RC: · 30), Total Urnnium (Ell·OlC) U·235,U·234,U·238 (EP · 70, EP-71, Ef'-5) tip· 
237,(RC·lOll\, RC - 622, EP · S) ru-230,ru-239/240 cer-oo, er-01. EP-5) 1·129 (RC-25, RC-605) Sr-90 (RC·306, RC · 
303, RC·309, RC-304) Tc·99 (RC - 24, RC-604) llm-241,Cm-244 (EP·OO, EP · 90, EP-91, EP-92, EP·93, EP·5) . Se·79 

3) 
1,250ml P:r.LP;ll\l Mctals,llg, T.i 
1, 250rnl Gs: VOi\ Cl.I' 
1,250ml ;,G:Scmi · VOI\ CLP 
1, 125ml G:Anions F,Cl,S04 (Erl\ 300.0) 
1, 125ml P/G:llnions 1102,1103 (El'/\ 353.2) 
1, 125ml G:Cynnide CLP 
1, 125ml G11:Kerosene (8015H) 

1, 1000ml P/G ·.Gros~"alpitn/beta CEP·10), Gn11111n Spec t o i11clude,Cs·13f,,Cs·137,Co·60,Eu·152, 
·•·---~51,,Eu·lSS,K·'•O,Ru·l06,Hn·7.7. (RC -30), Tot;:il Urnnium (El\·OIC) U·235,U •?.3f,,U·238 (EP· iO, EP·i1, EP·S) tip· 

------ ~3?.<RC · 10111, RC·622, EP·S) ru-230,ru · 23?/2',0 (Ef'·OO, Er-01, EP·S) 1·129 (RC·25, RC -605) Sr-90 (RC-30(,, RC· 
303, RC·309, RC - 304) Tc·99 (RC-24, RC-604) Am· 241,Cm·244 ( EP·OO. EP·90. EP·9~. EP·92, ~P-93 1 EP·S) Se-79 

[] Field Trnnsfr.r of Custody 

Relinquished by: 

Relinquished by: 

Disposal Method: 

COIITflO?nts: 

f\ ·6000 -~07 (12/90) (F.rJ ~EF061 
Chain or cu~tody 

Ch;:iin of rossession 

Received by: 

Received by: 

Fin;:il Snn le Disposit ion 

Disposed by: 

I 

( Sign and Print Hamt!s) 

Date/Time: 

Date/Time: 

Onte/1 im'!: 

,--H--4--1 ,~ 
V1.~ 
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DATA VALIDATION SUPPORTING DOCUMENTATION 
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WHC-SO-EN-SPP-001, Rev. 1 

RADIOCHEMICAL DATA VALIDATION CHECKLIST 

VALIDATION 
LEVEL: 

CASE: 

~ -Gr011• 
Alpha/Bet• 

')(_Total Uranium 

A 

·1strontium-90 

D Redium-22 

1. Completeness 

B C 

ANALYSES PERFORMED 
"'J!lT•chnetium-99 

I 

D Tritium 

'(Alph• ·'+r­
Spectroecopy 

Technical verification forms present? . 

. Comments: 

0 Cb 

;QG•mma 
Spectroecopy 

. . clt) No 

0 N/A 

N/A 

----------------------------

2. Initial Ca_libration •••••.•• 

Instruments/detectors calibrated within 
one year of sample analysis? 

Initial calibration acceptable? 
Standards NIST traceable? ... 
Standards Expired? . . . . . . 

. . 0 N/A 

.... Yes ~ - N/A 
,,,.--:~ . 

. O'fD No N/A 
... ·.~ No N/A 

. . Yes (§) N/A 

Comments: ~ .. \_-_ c~ ~ c-\ \,5,2.\~, u:::i'::::: (,;... ,, ,-.:..... 0,c-S:,, '---~ ,:v,,,~ d \ ., ~""", ·:':tj,'ti ,..__ 
5 

c:f'4. '-A, f'</;- Qsi, • ,£ -~ SC- ~·s{::\~ r-. -~ ,\ ·1, • > · <: <-,-:.,_. __ ,.- · · .:} · • >"' P 

A-1 
t. 0 4 8 



.. _ 

WHC-SO-EN-SPP-001, Rev. 1 

3. Continuing Calibration .•••••••.•.• 

Calibration check acceptable?. • • • • • • • No 
Calibration check standards NIST traceable? • • • • • • • • • No 

Calibration checked within one week of sample analysis? • • I No 

••••• Yes @ 

0 N/A 

N/A 
N/A 
N/A 
N/A Calibration check standards expired? •••• 

<S~ 
Comments::::s\e 1 CSM¾:sx\ \- 1:<>1>-~ ,._s::_ 0 . 9 J::S? \ · \ 'li--c.-;!-- , .c-_~,_l 

b==< :=rj i£ LSS <.';-- Ac-\~., S,'>-\ c:: .<"" "'::::, \ - 5 6 · ,~- s=- ~''> · i ·L':'i< 

Method blank analyzed? 
Method blank results acceptabl~? 
Analytes detected in method blank? 
Field blank(s) analyzed? ••.•• 
Field blank results acceptable? ••. 
Analytes detected in field blank(s)? 
Transcription/Calculation Errors? 

Comments: 

........ ·® No 
.••••• ~~ No 

~No 
-~ No 

• •• '-Yg,s_.) No 
,,.---::-.-.:__ 

N/A 
N/A 
N/A 
NiA 

N/A 

~ No N/A 

. Yes® N/A 

--------------------------

5. Matrix Spikes .•• 

Matrix spike analyzed? 

Spike recoveries acceptable? 
Spike source ~raceable? ••••• 
Spike source expired? .••.••• 
Transcription/Calculation Errors? 

Comments: 

. . . 

. . . 

-~ -N/A 

. . Yes No N/A 

. . Yes No N/A 
Yes No N/A 

. Yes No N/A 
. . Yes No N/A 

--------------------------

A-2 '· 04 3 



WHC-SD-EN-SPP-001, Rev. 1 

6. Laboratory Control Samples 

LCS analyzed? ••••••• 
LCS recoveries acceptable? 
LCS traceable? ••.••• 
Transcription/Calculation Errors? • 

. 0 N/A 

.(S2 No 

.{Ei)No 

.(fu} No 
• Yes@ 

N/A 
N/A 
N/A 
N/A 

Comments: __________________________ _ 

7. Chemical Recovery. 

Chemical carrier added? • 
Chemical recovery acceptable? 
Chemical carrier traceable? •• 
Chemical carrier expired? 
Transcription/Calculation errors? . 

Comments: 

· . . . . . 0 N/A 

. . . . . . . .@:) No N/A 
. .•••• Yes @ N/A 

(Ej) No N/A 
. Yes ~ N/A 

... Yes ® N/A 

---------------------------

8. Duplicates ... 

Duplicates Analyzed? 
RPO Values Acceptable? 
Transcription/Calculation Errors? • 

. ....... 0 N/A -. . . . . ~ ~ N/A _ , 
. . . . -©~ N/A ®-sb~i-~A 
..••••. Yes ~~--) N/A 

Comments:'=~~'\:::- =· =' ~;:' ,~' - :::r:, =-·=·:Ec:=::5,~,~- <:::::, ::;:,_;:::'-:'.::
1·:::,::, =:.....i~S-~<~\~;.:::~J\~9,i4 __ ~ ___ _ ... _ 

A-3 



WHC-SD-EN-SPP-001, Rev. 1 

9. Field QC Samples • • • • • • • • • • • • • • . 0 N/A 

Fi eld duplicate sample(s) analyzed? ®No N/A / / f 
Field duplicate RPO values acceptable? ~@ ~ N/A @3/J.'"I ci 
Field split sample(s) analyzed? • • • • • • • • • Yes i.__'NV N/A 
Field split RPO values acceptable? • • • • • • • • • Yes No ® 
Perfonnance audit sample(s) analyzed? .••••••••••. Yes@~­
Perfonnance audit sample results acceptable? •••••• Yes No (!}_/£:) 
Comments: S::n -%~\e s-~c,~~ \ · -?C·>u ·, A~,~\__-,S::,~..\._ ("a';;--- <'•, .S::..-, \:"\A 
~'--~ -- c:,"\e , -~ '.?>--?,~ \ , M S,: <:-b \ :Q.·, c:0 \e se--, \-\;--. ,.&~­

cu: e 9 ~ ~,AS;.- • » .\.:.\::-- -~ :::e c.:.'-t._ c ~~ , S?ir-___ ~~ ¼~"~ '->-...~,- '\C\. " ... , ... ,_e:L .7_ . ... . - L ~ - ,\ \ \ 
~ <;:__ ,>e),e, ~~A ::- C9,~-e.. CC:'-->.\ .· ~i'"> >'' O::P ;::- i.j,,, '"--... o ... );:s;p.C" \ ,c,·} 

. ., ,· ' , ....... 
) . r ::½,..: .. <::-. c \ _"--\> c-\s, \ , ~ ...... :'t · -

10. Holding Times 

Are sample holding times acceptable? . • •.. • ..••. . @;) No N/A 
Comments: ___________________________ _ 

11. Results and Detection Limits (Levels D & E) 

Results reported for all required sample analyses? 
Results supported in raw data? 
Restilts Acceptable? ...... . 
Transcription/Calculation errors? . 
MDA's meet required detection l imits? . 
Transcription/calculation errors? •. 

A-4 

. 0 N/A 
~ 

.. . ·(~_.,) No N/A 
.Q~) No N/A 
-~ No N/A 
. Yes ~ ) N/A 

Yes ~N/A 
Yes ( No _; N/A ----
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~ \ - '"" = ~, ,-. <-,;. ..-::. ' >,.- \ (\:<-;: 
? C· C'· '- '-....:.°'>'- - ,--:,1, .-:;;-r-, '-' ' - ( , ~ . \;' ' ' - C 

?:sz_-\ ~ '- .. --~ Ac '. . 
C ~ ' I 

v--' ·-=< . -~ - i\,-. ~ - -~ ~ .... ... , , ~ V"\,.__ 

~ c,}; ., >·-;;_s::, - ~ ~ le:, 

-~ -
' ' '>t:::r1:::. ·.._. ' ':'> '"'\, ~ "" --- -....... ·z::: 

A-5 

\ . " 
,·- .. , \ ~l . )>.." \ , ~ '- == C"'b r.,= 

C: - \''· l:...- . \ -.:.C) yC: - o.-c 

"· ·~ 

052 



WHC-SD-EN-SPP-001, Rev. 1 
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Comments: ________________________ _ 

:SM 1'/\ ~ \ ) c.\, ~;> ~ -, ~ ;& K \. e u ~-<~ ::id l;3;;' s::-- () L Si 

o,5 -

_s 
3 rl,, -

p.:) 

D - \ 

b . oS.., 

c,_oS -

_.:::::,S -

0--= 5 --· 
C, . \ 

-6 

D , \ a . cs-

C,.--=:, 6 o . -::::.S ---

o . ..:::.s-

0. 3:-

• I {1/ 
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SDG 7247 
Contact Oinkar Kharkar 

CLIENT SAMPLE ID 
LOCATION HATRIX 
CUSTODY SAS NO 

809337 
200-UP-2 SOLID 
EFL - 1091 

,-.....,_ 
r--... r-r, -' '-l"'l N 
~ 
~~ 
~ ...,; ....., 809339 
(:!· 

200-UP-2 SOLID 
EFL -1 091 

809340 
200-UP-2 SOLID 
EFL-1091 

UORK SUMMARY 
Page 1 

SUMMARY DATA SECTION 
Page 6 

TMA NORCAL 
REPORTING GRCXJP 7247 

WORK SUMMARY 

LAB SAMPLE ID -~Oo~ 
COLLECTED SUF-

RECEIVED PLANCHET TEST FIX ANALYZED ltEY!Etl!tJ BY 

N309076-01 7247-001 80A/80 10/27/93 \.\d-
09/15/93,, 7247-001 808/80 10/27/93 U,).... 

09/17/93 7247-001 GAM 10/12/93 ~1-
7247- 001 I 11/16/93 'o -~ 

7247-001 NP 11/11/93 s:r 
7247-001 PU 11/08/93 s-\ 
7247-001 SE 11/20/93 1..6 
7247-001 TC 01/07/94 \\ 4 
7247-001 TP A2R1 01/05/94 \\:}-
7247-001 u 11/11/93 '::,7-
7247-001 U_T 11 /10/93 <:,6 
7247-001 y 11/05/93 S\ 

N309076-02 7247-002 80A/80 10127/93~-7)---g .. d 
09/13/93,, 7247-002 808/80 10/27/93 ~ ~ -(;. 4~ 
09/1 7 /93 7247- 002 GAM 10/1 2/93 J._C' \ 

7247-002 I 12/09/93 ~:+-
7247-002 NP 11/11/93 sc, 
7247-002 PU 11/08/93 Sb 
7247-002 SE 11/20/93 lo '6 
7247-002 TC 10/21/93 °66 
7247-002 TP A2R1 01/05/94 \ \ t.\ 
7247-002 u 12/02/93 ~c, 

7247-002 U_T 11/10/93 "5~ 
7247-002 y 11/05/93 s~ 

N309076 -03 7247-003 80A/80 10/27/93 q;.. 
09/15/93 .,, 7247-003 808/80 10/27/93 \.\~ 

09/17/93 7247-003 GAM 10/12/93 )-1-
7247-003 12/11/93 'ts~ 
7247- 003 NP 11/11/93 S=t-
7247-003 PU 11/09/93 -~ -ss 
7247-003 SE 11/20/93 b~ 

7247-003 TC 10/21/93 ~'= 
7247- 003 TP A2R1 01 /05/94 \\ :;}.-
7247- 003 u 11 /11/93 cs:;-
7247- 003 U_T 11 /10/93 Sb 
7247-003 y 11/05/93 S\ 

,k ·.µ .~4~ 
-7-j )-v 

' 
,·, 

~ ... .,/ 

Client Westinghouse Hanford 
Contract MBH-SVV-069262 

$f3~'11 
METHOD 

Gross Alpha in Soil 
Gross Beta in Soil 
Ganma Scan 
Iodine 129 in Soil 
Neptunium in Soil 
Plutonium, Isotopic in Soil 
Selenium 79 in Soil 
Technetium 99 in Soil 
Americium 241/Curium in Sol ids 
Uranium, Isotopic in Soil 
Uranium, Total in Soil 
Strontium 90 in Soil 

Gross Alpha in Soil (1>9..~·1-\ 
Gross Beta in Soil 
GarTrna Scan 
Iodine 129 in Soil 
Neptunium in Soil 
Plutonium, Isotopic in Soil 
Selenium 79 in Soil 
Technetium 99 in Soil 
Americium 241/Curium in Solids 
Uranium, Isotopic in Soil 
Uranium, Total in Soil 
Strontium 90 in Soil 

Gross Alpha in Soil 
Gross Beta in Soil 
GarTrna Scan I 

Iodine 129 in Soil ~:2)'11 ,, "' . 
Neptunium in Soil G 
Plutonium, Isotopic in Soil 
Selenil.Mll 79 in Soil 
Technetil.Mll 99 in Soil 
Americium 241/Curil.Mll in Sol ie~ 
Uranium, Isotopic in Soi l 
Ur anium, Total in Soil 
Strontium 90 in Soil 

Lab id TMAN 

Protocol WHC-HASM 
Version Ver 1.0 

Form DVO-C\./S 
Version 2.28 

Report date 01L14LQ4 

loss 



SDG 7247 
Contact Dinkar Kharkar 

CLIENT SAMPLE ID 

LOCATION HATRIX 
CUSTODY SAS NO 

B09341 
200-UP-2 SOLID 
EFL-1091 

o:J; 
r-..... 
N"") -• ,., 
~ 
C"--..! 
""'"'-:,. 
::::.:C 809344 
ey-,..200-UP-2 SOLID 

EFL·iC91 

809345 
200-UP · 2 SOLID 
EFL- 1091 

IJORK SUMMARY 
Page 2 

SUMMARY DATA SECTION 
Page 7 

TMA NORCAL 
REPORTING GROUP 7247 

WORK SUMMARY, cont. 

LAB SAMPLE ID 

COLLECTED SUF-

RECEIVED PLANCHET TEST FIX ANALYZED 

N309076·04 7247-004 80A/80 10/27/93 
09/13/93 / 7247-004 808/80 10/27/93 
09/17/93 7247-004 GAM 10/12/93 

7247-004 I 12/10/93 
7247-004 NP 11/11/93 

7247-004 PU 11/09/93 
7247-004 SE 11/20/93 
7247-004 TC 10/25/93 

7247-004 TP A2 12/23/93 
7247-004 u 11/11/93 
7247-004 U_T 11/10/93 
7247-004 y 11/05/93 

N309076·05 7247-005 80A/80 10/27/93 
09/15/93 ,,,. 7247-005 808/80 10/27/93 
09/17 /93 7247- 005 GAM 10/12/9:, 

724'7-005 11/17/93 
7247-005 NP A1 12/08/93 
7247-005 PU 11/09/93 
7247-005 SE 11/20/93 
7247-005 TC 11/09/93 
7247-005 TP A2 12/23/93 
7247-005 u 11/11/93 
7247-005 U_T 11/10/93 
7247-005 y 11/05/93 

N309076·06 7247-006 80A/80 10/27/93 
09/16/93,,. 7247-006 808/80 10/27 /93 
09/21 / 93 7247- 006 GAM 10/12/93 

7247-006 I 12/13/93 
7247- 006 NP , 1/13/93 
7247- 006 PU 11/09/93 
7247- 006 SE 11/20/93 
7247-006 TC 10/20/93 
7247- 006 i P -~2 i Z/ 23/93 
7247 -G C6 'J 1 </ 11 /93 
7247-006 U_T i l/10/93 
7247-006 y 11/05/93 

* o,"'0s. 
-AE'-'IEWE&- BY 

I.\ l{ 

4L\ 
:). '\ 
c:. C, 
00 

S'\ 
':)'i'"'" 
b'o 
'-\~ 
\0\ 
sc, 
'7) ·2, 

s~ 
'-\~ 

'-\~ 
}.. +-
le,~ 

b--\ 
ss 
'c\o 
ss 
'V\ 
S"l-
'Si.:. 
$\ 

'"\ \ 
'--\ \ 
3S 
E'i::') 
<=":l~-
'S '1 
bS 

~"' "\ 2:, 
":)i.:. 

'S'::) 

'Sc 

,~~-~ . \i~ 'j~v 
I 

--hi-..... -

Client \Jestinghouse Hanford 
Contract M8H-SVV-069262 

~-~~\c,~ 
METHOD 

Gross Alpha in Soil 
Gross Beta in Soil 
Garrrna Scan 
Iodine 129 in Soil 
Neptunium in Soil 
Plutonium, Isotopic in Soil 
Selenium 79 in Soil 
Technetium 99 in Soil 
Americium 241/Curium in Solids 
Uranium, Isotopic in Soil 

Uranium, Total in Soil 
Strontium 90 in Soil 

Gross Alpha in Soil 
Gross Beta in Soil 
Ganrna Scan 
Iodine 129 in Soil 
Neptunium in Soil 
Plutonium, Isotopic in Soil 
Selenium 79 in Soil 

Technetil..f11 99 in Soil 
Americium 241/Curium in So l idf 

Uranium, Isotopic in Soil 
Uranium, Total in Soil 
Strontium 90 in Soil 

Gross Alpha in Soil 

Gross Beta in Soil 
· Ganrna Scan 
Iodine 129 i n Soil 
Neptunium in Soil 
Plutonium, Isotopic in Soil 

Selenium 79 in Soil 
Technetium 99 in Soil 
Americium 241/Curium in Solie~ 
Uranium, Isotopic in Soil 
Uranium, Total in Soil 

Strontium 90 in Soil 

lab id TMAN 
Protocol IJHC·HASM 

Version Ver 1. 0 
Form DVD·C\JS 

Version 2.28 
Report date 011'.141'.94 

' oss 



SDG 7247 
Contact Dinkar Kharkar 

CLIENT SAMPLE ID 
LOCATION MATRIX 
CUSTODY SAS NO 

B09346 
200-UP-2 SOLID 
EFL-1091 

O"\ ,....__ 
r-r; -.. 
L!7 
N 
N 

~ 809349 
~ 200-UP-2 SOLID 

EFL-1091 

B09350 
200-UP-2 SOLID 
EFL- 1091 

IJORK SUMMARY 
Page 3 

SUMMARY DATA SECTION 
Page 8 

TMA NORCAL 
REPORTING GROUP n47 

WORK SUMMARY, cont. 

LAB SAMPLE ID ~Iv~ COLLECTED SUF-
RECEIVED PLANCHET TEST FIX ANALYZED 1tfYIEWEEt- BY 

N309076-07 7247-007 80A/80 10/27/93 ..l. \ 

09/16/93,,, 7247-007 808/80 10/27/93 4\ 
09/21/93 7247-007 GAM 10/12/93 d-i.o 

7247-007 I 12/13/93 t:,~, 
7247-007 NP A1 12/08/93 ~ '°3;:. 

7247-007 PU 11/09/93 "::It.\ 
7247-007 SE 11/21/93 lob 
7247-007 TC 10/21/93 ~s 
7247-007 TP A2 12/23/93 '\ 8 
7247-007 u 11/11/93 Sic> 
7247-007 U_T 11/10/93 ss 
7247-007 y 11/05/93 c:::._,c 

N309076-08 7247-008 80A/80 10/27/93 l.\ \ 

09/16/93 / 7247-008 80B/80 10/27/93 L.\ \ 
09/21/93 7247-008 GAM 10/12/93 ,,l.b 

7247-008 I 12/10/93 g,S 
7247-008 NP A1 12/08/93 ~ 3, 
7247-008 PU 11109193 csJ. 
7247-008 SE 11/21/93 bb 
7247-008 TC 10/21/93 :ss 
7247-008 TP A2 12/23/93 c,c 
7247-008 u 11/11/93 'Sb 
7247-008 U_T 11/10/93 css 
7247-008 y 11/05/93 ':).:::::-

N309076-09 7247-009 80A/80 10/27 /93 '-1.0 

09/17/93 / 7247-009 80B/80 10/27 / 93 I..\C 

09/21/93 7247-009 GAM 10/12/93 J-S 
7247-009 I 11/17/93 ~\ 

7247- 009 NP A1 12/ 08/93 ~J-
7247-009 PU 11/09/93 'S!> 
7247-009 SE 11/21/93 t= ":, 

7247-009 TC 10/19/93 -~~ 

7247-009 TP A2 12/23/93 
' " "+-7247- 009 u 11/1 1/93 ~~ 

7247-009 U T 11/10/93 ~'-\ 
7247-009 y 11/05/93 '-\'\ 

,r\.~ 
V ~ :.i. ~ ,,J} 

Client \Jestinghouse Hanford 
Contract MBH-SVV-069262 

®~~~~ 
METHOD 

Gross Alpha in Soil 
Gross Beta in Soil 
Garrma Scan 
Iodine 129 in Soil 
Neptunium in Soil 
Plutonium, Isotopic in Soil 
Selenium 79 in Soil 
Technetium 99 in Soil 
Americium 241/Curium in Solids 
Uranium, Isotopic in Soil 
Uranium, Total in Soil 
Strontium 90 in Soil 

Gross Alpha in Soil 
Gross Beta in Soil 
Ganma Scan 
Iodine 129 in Soil 
Neptunium in Soil 
Plutonium, Isotopic in Soil 
Selenium 79 in Soil 
Technetium 99 in Soil 
Americium 241/Curium in So l id~ 
Uranium, Isotopic in Soil 
Uranium, Total in Soil 
Strontium 90 in Soil 

Gross Alpha in Soil 
Gross Beta in Soil 

Ganma Scan 
Iodine 129 in Soil 
Neptunium i n So i l 
Plutonium, Isotopic in Soil 
SelenillTI 79 in Soil 
Tecnnetium 99 in Soil 
Amer i cium 241/Cur ium in Sol i~~ 
Uranium, : sotop ic in Soi l 
Uranium, Total in Soil 
Strontium 90 in Soil 

Lab id TMAN 
Protocol \JHC·HASM 
Version Ver 1.0 

Form DVD·C\JS 
Version 2.28 

-Report date 01L14/94 

\.. 0 ~ -1 . v ( 



SDG 7247 
Contact Dinkar Kharkar 

CLIENT SAMPLE ID 
LOCATION MATRIX 
CUSTOOY SAS NO 

B09351 
200-UP -2 SOLID 
EFL-1091 

c::::,. 
0:,. 
r-c-, -
c..r::. 
~ 
N 

809352 
200-UP - 2 SOL ID 
EFL - 1091 

809353 
200-UP-2 SOLID 
:F L-1 091 

\JORK SUMMARY 
Page 4 

SUMMARY DATA SECTION 
Page 9 

TMA NORCAL 
REPORTING GROUP 7247 

WORK SUMMARY, cont. 

LAB SAMPLE ID 
~ <J,"'0s COLLECTED SUF-

RECEIVED PLANCHET TEST FIX ANALYZED REYllilollil;l BY 

N309076-l0 7247-010 80A/80 10/27/93 1.,\0 

09/17/93 /7247-010 80B/80 10/27/93 t-\.0 

09/21/93 7247-010 GAM 10/12/93 .).~ 

7247-010 I 11/19/93 b~ 

7247-010 NP 11/18/93 1::,)_ 

7247-010 PU 11/09/93 S3 
7247-010 SE 11/21/93 1oS 
7247-010 TC 10/19/93 ~")._ 

7247-010 TP A2 12/23/93 '\. 1-
7247-010 u 11/12/93 Sic 
7247-010 U_T 11/10/93 Si..\ 
7247-010 y 11/05/93 1-1..'\ 

N309076- 11 7247-011 80A/80 10/28/93 4\ 
09/17/93/ 7247-01 1 80B/ 80 10/28/93 L-\ I 
09/21/93 7247-0 11 GAM 10/1 2/93 :). ~ 

7247-011 11 /17 /93 ic \ 

7247· 01 1 NP 11 /18/93 1::,j_ 

7247·011 PU 11 /09/93 s ?:> 
7247·01 1 SE 11/21/93 65 
7247-011 TC 10/19/93 :,).. 
7247-011 TP A2 12/23/93 { \ 1-
7247-011 u 11/11/93 '5S 
7247-011 U_T 11/10/93 -~ '"\ 
7247-011 y 11/05/93 L.\'\ 

N309076-12 7247-012 80A/80 10/29/93 l\ °)_ 

09/17 /93 / 7247-012 808/80 10/29/93 l.\)_ 

09/21/93 7247- 01 2 GAM 10 / 12/ 93 .).S 
7247-01 2 I 12/10/93 t/ "\ 
724 7-')12 NP '.1 /1 8/93 b;;_ 
7247- 012 PU 11/09/93 s-~ 
7247-01 2 SE 11 /21/93 6S 
7247-012 TC 10/21/93 ~'1 
7247-012 TP A2 12/23 / 93 £\ 1-
7247-012 u 1'./1 1/ 93 c.-,.J ".:::> 
724 7-012 U_T 11/1 0/93 '7;'-\ 
7247-012 y 11 /05/93 4 '\ 

I, 

,~~0q~ ~I 
✓ 

-:l-f---" 

Client ~es tinghouse Hanford 
Contract MBH -SVV-D69262 

· re :J~\11 
HETHOO 

Gross Alpha in Soil 
Gross Beta in Soil 
Gall11la Scan 
Iodine 129 in Soil 
Neptuniun in Soil 
Plutoniun, Isotopic in Soil 
Seleniun 79 in Soil 
Technetium 99 in Soil 
Americiun 241/Curiun in Solids 
Uranium, Isotopic in Soil 
Uranium, Total in Soil 
Strontium 90 in Soil 

Gross Alpha in Soil 
Gross Beta in So i l 
Galmla Scan 
Iodine 129 in Soil 
Neptunium in Soil 
Plutonium, Isotopic in So il 
Seleniun 79 in So i l 
Technetium 99 i n Soil 
Americium 241/Curium in Solid~ 
Uraniun, Isotopic in Soil 
Uranium, Total in Soil 
Strontium 90 in Soil 

Gross Alpha in Soil 

Gross Beta in Soil 
Galmla Scan 
Iodine 129 in Soil 
Neptun i um in Soil 
Plutonium, Isotopic in Soi t 
Selenium 79 in .Soil 
Technetium 99 in Soil 
Amer i cium 241/Curium in So lid~ 
Uran i um , Isotop ic in Soi l 
Uranium, Total in Soil 
Strontium 90 in Soil 

Lab id THAN 

Protocol ~HC·HASM 
Vers ion Ver 1.0 

Form DVD ·C\JS 
Version 2.28 

Report date 01 L14L94 

LQ5'3 



SOG 7247 
Contact Oinkar Kharkar 

CLIENT SAMPLE ID 

LOCATION MATRIX 
CUSTOOY SAS NO 

B09354 
200-UP-2 SOLID 
EFL-1091 

-c:o 
"'"' -
L~ 

' ~ 
F') 

~ .. Reagent :::::-- Blank 

~ SOLID 

Reagent Blank 
SOLID 

Reagent Blank 
SOLID 

IJORK SUMMARY 
Page 5 

SUMMARY DATA SECTION 
Page 10 

TMA NORCAL 
REPORTING GRCXJP n47 

WORK SUMMARY, cont. 

LAB SAMPLE ID 
COLLECTED SUF· 
RECEIVED PLANCHET TEST FIX ANALY2EO 

N309076·13 7247-013 80A/80 10/28/93 
09/17/93/ 7247-013 808/80 10/28/93 
09/21/93 7247-013 GAM 10/12/93 

7247-013 I 11/17/93 
7247-013 NP 11 /18/93 
7247-013 PU 11/09/93 
7247-013 SE -11/21/93 
7247-013 TC 10/21/93 
n47-013 TP A2 12/28/93 
7247-013 u 11/11/93 
7247-013 U_T 11/10/93 
7247-013 y 11/05/93 

N309076-15 7247-015 80A/80 10/28/93 
7247-015 80B/80 10/28/93 
7247-015 GAM 10/12/93 
7247-015 I 11/17/93 
7247-015 NP 11 /11 /93 
7247-015 PU 11/10/93 
7247-015 SE 11/21/93 
7247-015 TC 10/22/93 
7247-015 u 11/11/93 
7247-015 U_T 11/10/93 
7247-015 y 11/05/93 

N309076-18 7247-018 NP 12/08/93 

N309076-26 7247-026 iP 12/28/93 

I .-

..L. ' 

0 (. :\t= ....,0..:> 

AEYIEWEO'" BY 

L.{ \ 

I.\\ 
~~ 
6\ 
\:;J-
'S~ 
6'::, 
-~L\ 
\c-d-. 
'S '::, 
~'-\ 

1.-\. '\ 

Client Westinghouse Hanford 
Contract MBH·SVV-069262 

e£)~.)lJ1t 
METHOD 

Gross Alpha in Soil 
Gross Beta in Soil 
Ganma Scan 
Iodine 129 in Soil 
Neptunium in Soil 
Plutonium, Isotopic in Soil 
Seleniun 79 in Soil 
Technetiun 99 in Soil 
Americium 241/Curium in Solids 
Uranium, Isotopic in Soil 
Uranium, Total in SoiL 
Strontium 90 in Soil 

Gross Alpha in Soil 
Gross Beta in Soil 
Garrrna Scan 
Iodine 129 in Soil 
Neptunium in Soil 
Plutonium, Isotopic in Soil 
Selenium 79 in Soil 
Technetium 99 in Soil 
Uranium, Isotopic in Soi l 
Uranium, Total in Soil 
Strontium 90 in Soil 

Neptunium in Soil 

Americium 241/Curium in Sol ids 

- 0 5 J 

Lab id ~™..;;.A.;;.;Ne-__ 

Protocol \JHC-HASM 
Version Ver 1.0 

Form DVD-C\JS 
Version ~2'"'. 2""'8 __ _ 

Report date 01/14/94 



9'1-13225 .1382 

FIELD DUPLICATE PRECISION CALCULATION WORKSHEET 16-Mar-94 SDG 809340-TMA- 623 PAGE 1 OF 1 

FILENAME: 809340FD.WK1 

SDG NO. : 809340-TMA-623 

SAMPLE ID: 809351 
DUPLICATE SAMPLE ID: 809352 

SAMPLE LOCATION: 299-W19- 97 146' - 148.5' 

SAMPLE DUPLICATE 
PARAMETER AOL RESULT RESULT RPO 

GROSS ALPHA 10 0 8.5 200 
GROSS BETA 10 21 20 5 
SELENIUM-79 10 5.5 0 200 
TECHNETIUM-99 0.5 2.3 0 200 
URANIUM-233/23 0.3 0.44 0.5 13 
URANIUM-238 0.3 0.62 0.46 30 
TOTAL URANIUM 0.1 1.3 1.3 0 
POTASSIUM-40 not specified 15 15 0 
RADIUM - 226 not specilied 0.46 0.53 14 
RADIUM-228 not specified 0.97 0.78 22 
THOAIUM-228 not sµecilied 0.75 0.76 1 
THORIUM-232 not specified 0.97 0.78 22 

,· 



0::, 
I 
w 

91f 13225 .. 1383 

BLANK AND SAMPLE DATA SUMMARY 
' 

SOG: ~1e:f=(~}\ D ··"-"-' ~ - (.}·_:-i -~ VALIOATOR:W'~:~ DATE: 0 ;:;;d,0/ 1✓ 
COMMENTS : <.~ < •. ~ .... c-.. C-~, ('. .'!--.. .... · , < .'.":)\:- c.:.... ,>--.-

-r-

SAMPLE ID COMPOUNO n)suu Q RT UNITS sx lOX 
RESULT RESULT 

~l::L=c: --~ ·\~ -1~ . ,·~ ,...__ 
C \ . --v\ ':) -.~ -~ ~6 -S ~\c~"'\:::. ~-......; ~ r-,.. ' ' J, '•"~ . . . 

Ri-:c.~,~ p~.;.:-.,_ . . ..._ . { .. ' ~ \,<~ ~~-<;,• ... ~ ... ,-t-... - \9. \,S Q<'-_·,1~, ·-=,-. ~ s 

PAGE 

SAMPLES 
AFFECTED 

~~--:;:y..o 

~-::f\~~ C\. 
E2-.c:h~o 

~C\'"~l.\\ 

~c.:,'\~l\S 
~-;.'\~l\~ 

~ c.:f\~L\c\ 

~"Cf\~ ~c:-. 

~~C(~ S \ 

~-~:::F(~~:>-~ 

~cf\~'::}-\ 

\ OF \ 

QUALIFIER 

Afc,~., 

-s:-
-:s-
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--:s-
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-:.-s: 
:S' 

--:s 
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-::s-

~ :c n 
I 

V) 

C 
I 

rr, 
:z 
I 

V) 
-0 
-0 
I 

0 
0 
N .. 
;o 
(D 
< . 
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SAMPLE RESULT VERIFICATION, DATA PACKAGE B09355- TMA-615 

' B09340- TMA- 623 

Gross Alpha/Beta 

Sample ID: B09337 

Aliquot: 0 .1 

Detector: 1 O 1 

Count time: 100 

Alpha Counts: 36 

Alpha cpm: 0 .36 

Alpha , Bkgd: 0 .082 

Alpha, Xtalk : 0 .006 

Alpha '. Ell: 0 .135 
Alpha Result Cale .: 9.00 

Alpha Result Rptd .: 9 .02 

Alpha MDA Cale. : 4.45 

Alpha MDA Rptd .: 4.48 

Beta Counts: . 252 

B~ta c_pm: 2.52 
Bkgd : 1.094 

Xtalk :. 0 .269 

Ell: 0 .42 

Beta Result Cale .: 14.49 

Bela Result Rptd: 14.50 

Bola MDA Cale: 5.23 

Beta MDA rptd : 5.23 

B09355.WK1 

' c:, 
en 
[ •...) 

B09339 

0.1 

102 

100 

31 

0 .31 

0 .074 

0 006 

0 .131 
7 .78 

7 .76 

4.36 

4.35 

286 

2.86 

1.158 

0 .272 

0 .419 

17.61 

17.60 

5.39 

5.39 

809340 B09341 

0.1 0 .1 

103 104 

100 100 

33 31 

0 .33 0.31 

0 .084 0.055 

0 .006 0.006 

0 .135 0 .135 • 
-19.62 8.15 

-20 .70 8.17 

4 .51 3.65 
4.53 3,66 

14001 290 

140.01 2.90 

1.17 1.049 

0 .269 0 .269 
0.42 0.42 

1488.35 19.12 

1491.00 19.10 

5.41 5.12 

5.41 5.12 

B09344 B09345 

0 .1 0 .1 

115 101 

100 

30 -

0 .30 • 
0 ,095 . 

0 .006 

0 .144 

6.11 

6.09 
4.49 
4.49 . 

278 
2.78 . 

1.097 
0.264 . 

0 .421 

17.43 

17.50 

5 .22 ' 

5 .22 

100 

23 
0 .23 

0 .082 

0 .006 

0 .135 

4.62 
4.58 

4.45 · 

4.45 

272 

2.72 

1.094 

0 .269 

0 .42 

17.01 

17.00 

5 .23 

5.23 

B09346 B09349 

0.1 0 .1 

102 103 

100 100 
29 ; 45 

0 .29 0 .45 

0 .074 : 0.084 

0 .006 0 .006 

0 .132 0 .109 
7.04 ' -58.53 
7.05 · -60 .10 

4.33 6.58 
4.33 · 5 .61 

283 ' 29780 

2.83 297.80 

1.158 . 1.17 

0 .271 0 .286 

0.419 • 0 .415 
17.34 3218 .55 

17.40 3228.00 

5 .39 5.47 

5.39 5.48 

B09350 ' B09351 •B09352 ·B09353 .809354 ,LCS 

0.1 

104 

100 

23 
0 .23 : 

0 .055 

0 .006 

0 .122 
5 .50 
5.47 . 

4.04 ' 

4.03 . 
543 . 

5.43 

1.049 . 

0.277 , 

0 .417 -
46.80 ' 

46.80 , 

5.16 

5.15 : 

0 .1 
115 : 

... ·l. 

100 ' 

24 
0 .24 

0.095 • 
0.006 -

0.128 : 
4.68 · 

4.67 • 

5.05 • 
5.05 -

313 ' 

3.13 
1:097 • 

0 .274 • 

fl .419 
21.43 ' 

21.50 , 

5.25 ' 

5 .25 ' 

0.1 

104 

200 

67 

0.34 
0.074 : 

0 .006 . 
0.132 ' 

8 .53 

8 .51 

4.33 

3.07 
694 : 

2 .97 ' 
' . . 

1.062 

0 .271 

0 .419 : 

19.75 : 
19.80 • 

3 .65 : 

3 .65 ' 

0.1 

110 ; 
100 

13 ' 
0.13 

0 .069 
·•·•·· .. 
0 .006 

0 .15 : 

1.81 

1.81 
3 .68 : 

3 .69 : 

144 ' 
1.44 

1.323 

0 .26 

0 .422 

1.08 

1.08 

5.72 

5.72 

0 .1 

111 
100 : 

48 

0.48 : 

0 .099 

0 .006 

0 .117 ' 
14.28 -

14.20 : 
5.85 . 
5.63 : 

285 • 
2.85 : 

1.082 

0.28 

0 .416 . 
17.99 . 

18.00 

5.25 : 

5.24 : 

0 .1 

112 
100 

327 

3 .27 

0 .038 • 
0.006 ' 

0 .093 

151 .24 
150.00 • 
.. 4.40 • 

4 .00 
2040 

20.40 : 
1.186 · 

200.00 . 

5 .59 -

6 .00 • 

BLANK ' B09337 [)IJP 
0 .1 

113 

100 

1 : 
0.07 

0.079 
0.006 
0.093 
~.43 :· 
-0.45 ' 

6 .34 : 
6.00 
115 . 

1.15 

1.167 ' 
0 .306 : 
0 .409 . 

-0.16 

-0.16 , 

5.54 

6.00 

0.1 
115 ; 
..... -: 
100 . 

29 

0.29 
0.106 , 

0 .006 • 
0.123 • 

8.47 : 
6.48 . 
5.56 • 
5.55 

234 
2.34 -

1.092 • 

0 .277 ' 

5.25 : 

5.25 

28-Mar-94 



SAMPLE AESUL T VERIFICATION, DAT A PACKAliE 80£i:S55- TMA 615 

809340 - TMA- 623 

Strontium 90 

9l{,fl2Z~ 1385 -;J~~"1• 

Sample It>: 809337 809339 809340 B09341 809344 : B09345 B09346 B09349 B09350 · B09351 : B09352 B09353 : B09354 LCS BLANK ' B09337 OUP 
Detector: GAB 207 GAB 208 GAB203 GRB210 GRB205 :GRB206 GRB207 GRB208 GRB209 GRB210 [GAB202 GRB211 : GR.8213 =GRB209 ' GRB215 =GRB216 

Bkg : 0 .4434 0.5344 0.4501 0 4277 0.3844 0 .469 0 .4394 . i>.5392 . 
· ·••· • ·: 

Count Time: 100 100 33 : 33 33 33 33 · 33 

YOO cpm: o -0.1449 -0.354 · -0.251 -o .·105 ' -0 .397 · -0.349 -o .'096 

Elapsed Time, days: 50 .442 52 .442 50 .442 52.442 50.442 · 49.442 49.442 ; . 49.442 
Lambda: 6 .86E- 05 6 .86E-05 6.86E- 05 6.86E- 05 6.86E-05 . 6 .86E-05 6.86E-05 : 6.86E-05 

Decay: 0 .9965 0.9964 0.9965 0 .9964 0.9965 0.9966 0.9966 0.9966 
Yield : 0 .8333 0.787 0 .8481 0.869 0 .8528 0.8616 0.8562 · 0 .8508 

PPT. corr .: 1 1 1 1 1 1 1 1 

Aliquot : 

Product: 

C-zero: 

P-Factor: 

0 .8304 

0 .0000 

0.7842 0.8452 0 .8659 
1 

0.8499 0.8587 0.8533 0.8479 

- 0 .1236 -0.4623 - 0 .4090 -0.1132 

1.859 1.859 1.859 1.859 

Result. calc .: 

1.859 

0 .00 

0 .00 

0 .48 

0 .50 

-0 .1848 

1.859 

- 0 .15 

-0.4189 

1.859 

-0.35 

- 0 .2899 

1.859 

- 0.24 -0 .10 -0.39 -0.34 -0.09 

Result , rptd .: 

MDA, calc .: 

MDA. rptd .: 

B09355.WK1 

- 0 .13 

0 .50 

0 .58 

-0 .35 

0 86 

0.73 

- 0.24 

0.85 

0 69 

-0 .10 -0 .39 -0.34 -0.08 

0 .79 0.89 0 .85 0 .94 

0 .68 0 .73 o·.11 o.78 

0 .4696 : .... ·'.· 

33 : 

0 .029 : 
48.442 : 

0 .42TT : 
33 : 

0.157 : 

48.442 : 

0 .4475 

33 

0.234 

48.442 

0.4599 : ......... 33 ' 

0.011 
49.442 : 

0 .4682 : 
33 . 

0 .151 

48 .442 
6.86E-05 : 6 .86E--05 ; 8.86E--05 6.86E-05 6.86E-05 

0.9967 
0.8461 : 

1 
1 

0.8433 

0.0344 

1.859 
0.03 · 

0 .03 
0 .87 : 

0 .74 : 

0 .9967 : 

0 .8071 

1 
1 : 

0.9967 

0.7923 

0 .8044 0.7897 
0.1952 . 0 .2963 

1.859 1.859 

0 .16 : 0.25 

0 .16 · 0.25 

0 .79 0.80 
0 .75 • 0.89 

" 

0.9966 

1 
0.8472 

0.0130 

1.859 

0 .01 

0 .01 

0 .87 : 

0 .73 

0 .9967 

0.7843 : 

1 

1.0000 : 
0 .8159 : .. ..... · 1,. 

0.7817 0.8159 ! 
0.1932 12.4954 

1.859 1.859 

0 .16 10.46 

0 .16 I 10.46 : 

0 .81 0.8.~ : 
0 .80 : 0 .61 

o : 

1.0000 
0.8152 : 

1 

0.8152 .•.. 

0.0466 · 
1.859 . 

0 .04 : 

0 .04 . 

0.78 ' 

0 .72 

0 .4307 : ......... 33 • 

.:.0.1729 ; 

50.442 
... 8.88E-O~: 

0 .9965 : 

0.7991 

1 

0.7963 : 
-0.2171 : 

1.859 : 

.:.o:1a 
-0.15 · 

0.79 • 
0 .76 • 

28-Mar-94 



SAMPLE RESULT VERIFICATION, DATA PACKAGE 809355- TMA- 615 

: B09340- TMA-623 

Technetium 99 

C) 

m 

Sample ID: B09337 B09339 B09340 B09341 B09344 B09345 B09346 ' B09349 

Detector : LBG 9 LBG 1 LBG 3 l.BG 1 LBG 11 LBG 13 LBG 4 LBG 9 
Net, cpm : 0 .04 1.75 1 62 1.61 0 .22 1.41 · 2.94 , 1.12 

D~ys: 114.735 37.755 , 34.688 42.682 41 .868 33.814 34.'755 • 34 .755 

Lambda: · 8 .91E-09 8 .91E- 09 8.91E- 09 8 .91E- 09 8.91E-09 · 8.91E- 09 8.91E--09 : 8.91E-09 

Decay: 

Yield : 

Aliquot: 

P- Factor: 

Counl, time : 

Bkg ., cpm: 

Rosult , calc .: 

Rosult , rptd .: 

MDA, calc .: 

MDA, rptd .: 

1.0000 

0 .1542 

2.03 

2.34 
184 .2 

0 .54 

0 .13 

0 .12 

0 .85 

0 .9 1 

1.0000 

0.1574 

2.05 

2.34 

108 2 

0 .48 

5.72 

5.72 

1.0 1 

1. 10 

1.0000 

0.365 

2.34 

2.34 

108 2 

0 .43 

2 00 

2.31 

0 .36 

0 .44 

1 0000 1.0000 

0 .2658 0.4521 

2 01 2.04 ' 

2.34 2.34 . 

972 .9 

0.49 

3.18 

3.17 

0 21 

0.21 

165.8 

0 .63 

0 .25 

0 .25 

0 .33 

0 .35 

1.0000 1.0000 : 1.0000 

0.3936 · 0.5063 ' 0.1686 

2.06 2 • 2.04 
2.34 . 2 .34 2.34 

101.8 

0.45 

1.83 

1.83 

0.40 

045 

108.2 
0 .54 : 

3 .06 
3 .06 · 

0 .34 

0 .36 

108.2 

0.54 

3.43 

3 .44 

1.01 

1.09 

809355 Wl<1 

1,l(J 3225 .. f 386 

B09350 .B09351 :B09352 
LBG 10 . LBG 13 LBG 14 

0 .53 · 2 .29 : 0 .29 

32 :aa~ : _32:8~( : .. 32.aa8 
8.91 E-09 ' 8.91 E-09 : 8.91 E--09 . . . . .... ' .... 

1.0000 : 1.0000 1.0000 

0.6845 ' 0.5211 ' 0.6438 : 

2.02 2.02 : 2.02 : 
2.34 . 2 .34 . 2.34 : 

128.9 : 

0 .54 · 

0 .40 

0 .40 

0 .23 . 

0 .25 

128.9 : 

0 .45 

2.29 

2.29 : 

0 .28 

0 .30 

128.9 : 

0 .48 : 
0.24 . 

0.23 : 

0 .23 

0 .25 

B09353 

LBG 13 

0 .38 

34.83 

8.91E-09 

1.0000 

0.2391 

2.04 . 
2 .34 . 

108.2 • 
0 .44 : 
0.78 : 
0.77 . 
0.64 

0 .71 

B09354 

LBG 14 

·Les 
\ BG4 

2.41 : 

1.0000 

0.4884 

2.03 
2.34 ' 

108.2 : 

0 .48 : 

2 .56 

2.57 16.72 : 

0 .33 0.42 . 

0 .37 0 .32 

BLANK 

:LBG 11 
1.13 • 

0 

8 .111E-09 

1.0000 · 

0 .3937 

2 ... .. 

2.34 ' 
109.6 . 

0.53 : 

1.51 

1.52 • 

0 .43 

0.46 

... 0:26 : 
111:1ea • 

0.28 : 

0 .28 : 

0 .12 
0 .12 . 

28-Mar-94 



SAMPLE RESULT VERIFICATION, DATA PACKAGE B09355- TMA-615 

B09340- TMA-623 

Selenium 79 

' C) 

en 
c.,, 

Samplti ID: 
Detector, LSC: . . ... 

Count time: 

Detector Elf: 

Sample Counts: 

Sample cpm: 

Bkgd cpm: 
Yield: 

Decay Corr: 

Aliquot: 

Result calc : 

Result rptd : 

MDAcalc : 

MDArptd : 

B09355.WKl 

. 
B09337 B09339 

4 4 
150 150 

0 .522 0.624 

1913 1724 

12.75 . 11.49 

12.35 • 12.35 

0.7908 0 6778 

1 1 
0.5 0.5 

0.88 . -1.82 

0.87 -1 .83 

2.92 2.85 

2.96 2.88 

B09340 ' B09341 •009344 .B09345 ·B09346 

4 4 4 ' • • .. 4 
150 · 150 · 150 150 : 150 : 

0.6 0 .567 · 0.632 . 0.661 0.7 • 
1901 1988 1860 1931 1681 .. 

12.67 13.25 12.40 12.87 11 .21 

12 .35 12.35 12.35 12.35 12.45 • 

0.8301 0.776 0.7515 0.6434 : 0 .8939 . 

1 1 1 
0.5 0.5 0.5 ' 0.5 ' 0.5 

0 .58 1.85 0.09 1.11 -1 .79 : 

0.58 1.84 0.09 1.10 -1.71 

2.42 2.74 2.54 2 .83 1.93 

2.45 2.77 2.57 2.87 1.85 

9'1-13225 .. 1387 

B09349 ' B09350 :B09351 .:.8.09352 B09353 ·809354 'BLANK B093770UP 
·•··· · . '4 .• 4 , 4 : 4 : 4 4 4 4 

150 : 150 : 150 150 150 150 ' 150 150 : 
0.732 . 0.674 0.394 • 0.564 0.501 0.568 0.52 0.017 : ... .. .. ... 

1571 .5 1661.5 ' 2111 .5 : 1916 1960.5 1902 2195.5 1253 : 

10.48 . 11.08 • 14.08 : 12.77 13.07 · 12.68 . 14.64 8.35 
12.45 : 12.45 . 12.45 12.45 12.45 : 12.35 : 8.2 ·: 

..... ... .. 

0 .9578 0 ,8988 0.6768 0.776 . 0.9185 ' 0.7613 . 0.7308 

1 1 1 1 1 1 
0 .5 , 0 .5 • 0.5 0.51 0.5 . 0.5 0.51 . 

' " .. ..... ... 
-2 .54 • -2.04 ,5.50 0.65 1.21 0.69 : 10.90 . 

"' '' "' ' ' 

-2 .53 -2.00 5.48 . 0.65 . 1.22 : 0.68 • 5.33 10.74 : 

454 ' " 

1.73 2.00 2.71 2.63 : 2.79 • 3.29 . 77.46 
1.75 1.98 4.60 2.74 2.66 2.82 3.33 77.56 
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SAMPLE RESULT VERIFICATION, DATA PA(;KAGE B09355 -TMA-615 

B09340- TMA- 623 

Neptunium 

. 5.ample ID 
Detector: 

Np239 Cl)m: 

Inst. ell.: 

Am243 added: 

Yield : 

Aliquot: 

Count time: 

Np237 gross cou_nts: 

Np237 bkgd cou_nts: 

Np237 aspec. ell: 

Np237 result calc .: 

Np237 result rptd .: 

Np237 MDA calc. : 

Np237 MDA rptd .: 

,-
0 
m 
C) 

B09355.WKI 

B09337 B09339 

SS-52 SS- 53 

20.33 26.16 

0.721 0.721 
99.08 : 99.08 

0.2846 0 .3662 

1.000 1.000 

1039.52 1039.52 

3 5 

3 

0 .38 0 .386 
0.01 0 .01 

0 .01 0 .0 1 

0 .03 0 .02 

0.03 0 .03 

B09340 B09341 B09344 

SS--54 SS-57 SS-52 

29.7 19.81 13.14 

0.721 0 .721 0.721 

99.08 99.08 99.08 

0 .4158 0.2773 0.1839 

1.000 1.000 1.000 

1039.52 1039.52 1001 .97 

4 8 2 

0 

0.374 0 .358 0 .38 

0 .01 0 .03 0 .01 

0 .01 0 .03 0 01 

0 .02 0 .03 0 .05 

0 .02 0 03 0 .02 

911-A 3225 .. 1388 

B09345 B09346 . B09349 : 809~~~ 809351 809352 : 809353 : 809354 LCS : BLANK 

SS-44 : SS- 53 ' SS,:-:-54_ . _: SS- 57 • SS-25 : 55~28 : SS-24 • SS-3 SS-43 : SS-58 

30.24 10.28 11 .89 13.64 24.17 : 24.13 15.7 = 38.32 21 .17 . 15.11 
·· =·· 

0 .721 0.721 0.721 : 0 .721 0 .721 0 .721 0 .721 0 .721 0 .721 0 .721 

99.08 99.08 99.08 : 99.08 99.08 99.08 99.08 99.08 99.08 99.08 
0.4233 0.1439 0.1664 0.1909 . 0.3383 : 0 .3378 • 0 .2198 0.5364 : 0 .2963 . 0.2115 • .. -~. 

1.000 1.000 1.000 1.000 1.000 1.000 · 1.000 1.000 : 1.000 : 1.000 : 

1037.02 1001.97 1001.97 1001 .97 1011 .18 1011.18 : 1011 .18 1011 .18 1239.87 1039.52 .. 
0 7 8 : 2 2 : 12 : 12 12 : 865 2 
0 3 0 6 : 7 : 12 10 : 1 4 

0.397 0.388 0 .376 : 0.354 0.312 : . 0 .283 0.319 : 0 .276 • 0 .39 : 0 .373 • 
0.00 0 .03 0 .06 0 .01 -0.02 : 0 .02 0 .00 0 .01 2.72 --0.01 

0 .00 

0.02 

0.01 

0.03 

0.06 

0.87 

0 .06 

0 .06 

0.02 

0 .01 

0 .05 
0 .05 

- 0 .02 
0 .05 · 

0 .06 

0 .02 . 0 .00 

0 .06 · 0 .10 
0.07 .. ~.12 

0 .01 

0.04 

0.05 

2.72 -0.01 
.. 

0 .02 0.05 

0.02 0 .07 

B09337 DUP : LCS 

20.01 9.1 
0 .721 . ·0.121 ' 
99.08 99.08 

0.2801 

1.000 1.000 • 1.000 : 

1037.02 1001.97 : 1001 .97 ' 

2 • 
4: 

0.355 · 

-0.01 

-0.01 

0 .04 

0.05 
0.07 

0.07 

2 ' 
1 

0.413 
·0:01 · 
0.01 : 

0.07 

o:~7 • 

.. 
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SAMPLE AESUL T VERIFICATION, DAT A PACKAGE 609355-TMA- 615 

609340-TMA- 623 

lodine - 129 

91
/-A 3225 .1389 

Sample ID: 609337 609339 809340 609341 B09344 609345 609346 ·B09349 609350 ' B09351 609352 609353 609354 LCS ' BLANK .809337DUP·, 

,-
0 
C') -, 

Detector: XSPEC 14 : XSPEC 14 XSPEC 14 XSPEC 14 : XSPEC 14 : XSPEC 14 XSPEC 14 XSPEC 14 XSPEC 14 )<SPEC 14[ XSPEC 15 XSPEC 1·4 : XSPEG 14 j x°SPEC ·15.; XSPEC .15 : XSPEC 14. · · 

Coun1 Time : 406.85 366.08 497.58 552.57 446.12 525.8 ' 736.95 : 419.37 ' 452.97 : 441 .88 ' 459.17 I 412 .6 I 412 .7 446.28 400.1 : 
.... ; • t ·. 

Gross cpm: 0 .618 0.667 0.578 0.61 0.591 0 .723 0.612 ' 0.585 0.563 · 0.557 : 0.817 0.617 : 8._82. j 0.735 

8kg cpm: 0 .701 0.607 0.664 · 0 .665 0.786 0.753 0.568 0.598 0.804 : 0.593 • 0.732 0.608 0 .843 I 0.92 : 

Blank cpm: --0.053 - 0.08 -0.08 ' -0.08 · --0.053 · -0.088 -0.088 : -0 .08 · --0.053 i --0.053 : --0.08 --0.053 : --0.186 --0 .186 j 

Net cpm: -0 .083 0.06 

lambda: 0.00E+OO 0.00Et00 

Corr. Days: 62 .503 87 .805 

Decay: I 1 

Yield : 0.7992 0.7125 

Aliquot: 1 
PPT. Corr.: 

-0 .086 --0.055 --0.195 . -0.03 : 0.044 --0.013 -0 .041 -0:036 ' --0.115 

0.O0EtO0 0.0OE • OO O.00E+O0 : O.OOE+O0 O.00E+O0 0.00E+00 . 0.O0E+O0 O.0OE+OO 0.00E+OO 0.OOE+OO 
87.081 88 .063 : 63.069 88.457 88 .826 85.456 . 61.385 : 63.327 : 85.751 

1 1 1 1 1 1 

0.8171 

1 

0.6624 

I 

0.6521 0 .5585 

1 

0.5569 

1 

1 

0.803 

1 
0.7432 . 

1 

0.7549 · 

1 
1 

0.7992 : 

1 
1 . 

0.804 : 

I : 

0.009 7.977 : --0.185 · 
o.ooE+oo :·o.ooE~oo · o.ooe+oo 

61.702 ,. . 0 0 

I 1 : I 
0.7607 : 

1 
0.8493 • 

I 

0.8263 

1 
1 . 

0 .68 ' 
0.634 : 

-0.053 i 
0.028 

0.00E+OO 

64.329 i 
I : 

0.5867 = 

1 
I 

Product: 7 .99E-OI 7.13E- 01 6.17E- 01 6 62E- 01 5.62E--OI 5.58E- OI 5.57E- 01 8.03E- OI 7.43E--01 7.55E--OI 7.99E--01 : 8.04E--01 7.61E--OI 8.49E-01 8.26E-01 5.87E-01 · 
P-laclor : 

Result Cale .: 

Result Apld .: 

MDACalc.: 

MDA Rpld .: 

4.57 

-0 .21 

- 0.21 

0.50 

1.75 

4.57 

0.17 

0.17 

0.55 

1.77 

4.57 

-0.29 

-0.29 

0.57 

2.00 

4.57 
- 0.17 . 

- 0.17 

0.50 

1.64 

4.57 

--0 .73 
- 0 .73 : 

0.73 

2.50 

4.57 

-0.11 

-0.11 

0.65 

2.11 

4.57 

0.16 

0.16 

0.48 

1.70 

4.57 

--0 .03 
-0 .03 

0.45 

1.53 

4.57 
-0.11 

-0.11 
0.47 . 

1.52 

4.57 

--0.10 
--0.10 · 

0.47 · 

1.57 

4.57 

0.72 

.. ~:71 : 
0 .41 
1.78 . 

4.57 

-0.29 . 

--0.29 

0.48 
1.64 : 

4.57 
0 .02 : 
0.03 : 

0.48 
1.55 : 

4.57 

19.33 

20.60 . 
0.51 

1.95 

4.57 
--0.46 

-0.49 • 
0.53 

2.17 • 

4.57 
0.09 : 

0.09 : 

0.65 

2.12 : 
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9'U 3225 .. I 390 

SAMPLE RESULT VERIFICATION, DATA PAC KAGE B09355- TMA- 615 

B09340-TMA-623 

Plutonium 238/239 

Sample I[): . B09337 

Detector: · SS-49 

.B09339 

. SS-50 
Count time: :. ·· · 730 .63 '. · 730.63 

GMT, count: 313 .089 313.089 

Zero lime: 258.292 : 256.292 

Corr , tracer df)m: 4.86 4.86 

Bkgd, count_ lime: • 2553.13 . 2553.13 

Net, tracer counts: · 685 ' 727 

Detector Elf: 0.3655 . 0 .3549 

Yield : 0.5278 . 0 .5769 

Pu239, groBB counts: 3 · 2 

Pu23~. bkgd counts: 1 

Pu- 239, Lambda: 7.78E-08 7.78E-08 

Pu239 decay: 1.0000 1.0000 

Pu238 , groSB counts: 3 6 

Pu238, bkgd counts: 7 2 

Pu-238, Lambda: 2 .20E--05 2.20E- 05 

Pu238 decay: 0 .9988 0 .9988 

Aliquot: 1 1 

Pu239, Result calc. : 0 .006 0 .003 

Pu239, Result rptd : 0.006 0 .003 

Pu239, MDA calc .: 0.025 0 .023 

Pu239, MDA rptd .: 0 .024 0 .023 

Pu238, Result calc. : -0 .013 0.012 

Pu238 , Result rptd .: -0.013 0.012 

Pu238, MDA calc .: 0.039 0.023 

Pu238 , MDA rptd : 0 .049 0.029 

B09355.WKl 

•009340 

SS- 52 

B09341 

SS-53 

B09344 

· SS-54 

' B09345 

-SS-57 

B09346 

: SS-58 

: B09349 ' B09350 

SS-61 

809353 
s~4· 

' B09354 
. SS--85 

863 .57 . 863.57 : .. 863.57 • 863.57 : 863.57 863.67 863.57 

314.031 
.... 

314 .031 314 .031 . 314 .031 314.031 314.031 

258 .292 : 256.292 : 258 .292 259.292 : 260.292 

4.86 4.86 4.86 4.86 : 4.86 : 4.86 
2390 .47 : 2390.47 · 

1012 778 
0.3802 0 .4812 

0 .6342 0 .3852 

0 3 

2 4 

7 .78E- 08 7.78E-08 

1.0000 ' 1.0000 

1 6 
3 

2.20E-05 2 .20E- 05 

0 .9988 0 .9987 

1 1 

-0.004 -0.003 
-0 .004 . - 0 .003 

0.017 0 .026 

0 .021 0 .035 

0.000 0 .008 

0.000 0 .008 

0.017 0 .023 

0.017 0 .031 

. . . . . 
2390 .47 2390.47 · 2390.47 

760 942 ' 1033 620 767 731 

0 .3741 0 .3575 0 .3732 : 0.3801 0.4155 ' 0 .4067 : 0.4353 0.4109 : 0 .4114 ' 

0.4841 0 .6278 : 0 .6595 · 0.5592 : 0 .3555 0 .4494 0 .4001 0.4639 0 .4216 : 

3 2 o L 2 o : o 1 ' 4 

0 o . 3 2 o : 1 2 

7.78E-08 7.78E--08 7.78E--08 . 7.78E-08 7.78E-08 . 7 .78E-08 ' 7j8.E--08 7.78E--08 : 7.78E-08 

1.0000 

3 

0 

2.20E- 05 

0 .9988 

0 .009 

0 .009 

0 .022 

0 .022 

0 .009 

0 .009 

0 .022 

0 .022 

1.0000 . 

3 

1 

2 .20E-05 

0 .9988 

1 

0 .005 

0 .005 

0 .018 · 

0 .018 

0 .005 

0 .005 

0 .018 

0.018 

1.0000 : 
1 . 

3 

2 .20E--05 

0 .9988 

1 

-0.006 

-0.006 . 

0 .017 . 

0 .023 

-0.004 : .. 
-0.004 

0 .017 . 

0 .023 

1.0000 1.0000 

1 3 

0 2 

2.20E-05 2.20E-05 

0 .9988 0 .9988 
: 

1 1 

0 .000 0 .000 

0 .000 0 .000 ' 

0 .019 0 .027 . 

0 .019 0 .034 • 

0 .002 0 .004 · 

0.002 0 .004 

0 .019 0.027 

0.019 0.034 

. . ····•·· · . · ·• 
1.0000 i 

1 : 
1 

1.0000 
. ...... 

2 
1 

1,0<>0.~ : 
3 : 

1 : 

1.0000 

O : 
1 : 

2 20E--05 ' 2.20E---05 : 2.20E---05 : 2 .20E---05 

0 .9988 0.9988 0 .9988 . 0 .9988 : 
1 : 

.. . . . . .. . . .. : 
1 1 1 

0 .000 -0.003 ' 0 .000 0 .006 : 
···· · . 

0 .000 -0 .003 : 0.000 : 0 .006 : 

0 .022 : 0 .023 : 0.021 0 .023 

0 .022 . 0 .023 • 0.021 0.029 : 

0 .000 · 0:003 •. 0.005 . --0.003 : 

0 .000 0.003 • 0.005 -0 .003 

0 .022 0 .023 0 .021 0 .023 . 

0 .022 · 0.023 0 .021 0 .023 

o : 
3 : 

0.034 

0 .047 

: : 

BLANK 809337 D.UP·: 
... : .......... ······"' 

•ss-sa 
721.23 : 721 .23 

314.80.~ .. . ~14 .808 • 
314.808 : . . . .. . . ~-

4.88 . 
2390.47 :. 

377 ' 
0 .3575 

0.3009 . 
1 : 

0 

7.78E---08 : 
1.0000 . . . . . . . . . . : . 

1 : 
1 • 

2 .20E--05 • 

1.0000 

1 : 
0.006 . 

0.006 

0 .045 . 

0 .044 
0.000 :· 
o.o.o.o. .: 
0.045 · 

0.004 . 

258 .292 ' 

4.86 . 
---: 

239():4! : 
727 

0.3732 : 

0.5558 

1 
3 

7.78E--08 

1.0000 . 

2 • 

2.20E-05 ' 

0 .9988 

1 : 
--0.006 . 

-0.006 

0.024 · 

0 .033 

-0.003 · 

-o:ooi 
0.024 

0.033 · 
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[Jll. I 1.zzc 1 39 ! 7H,1 ...... J .. I ij 

SAMPLE RESULT VERIFICATION, DATA PACKAGE 809355- TMA- 615 

809340-TMA-623 

Uranium 233/4/5/8 

Sample ID: 809337 : 809339 809340 809341 809344 · 809345 809346 809349 · 809350 . 809351 809352 

Detector : SS-3 SS- 21 SS-19 SS-20 SS- 21 SS-23 SS-24 SS-25 ,SS-26 SS-20 

Sttmplecounttime: 171.25 , 151 .23 . 171 .25 : 171 .25 · 171 .25 : 171 .25 : 171.25 . 171 .25 : 171.25 

GMT count : 315.835 · 337.104 . 315.835 315.835 : 315 8.3.5 : 315.835 • ~1~.835 : 315.835 : 315.835 : 
Zero time: 258.292 : 256.292 258.292 : 256:292 : 258.292 : :z59j9£ . 259.292 · 259.292 . 260.292 

Corr. tracer dpm: 10.49 10.49 · 10.49 ' 10.49 · 10.49 : .. 10.49. 10.49 10.49 • 10.49 • 

8kgd co1rnt time : 2394.98 2559.45 2394 .98 . 2394.98 · 2394 .98 : 2394.98 2394 .25 2394.98 • 2394 .98 · 2394.98 

Net tracer counts: 376 219 · 324 238 , 296 ' 316 394 • 381 259 ' 267 ' 

Detectof ell.: 0 .2779 0 .2476 0 .2628 0 .2666 0.2483 ' 0 .3117 0.3205 . 0 .3069 0.281 ' 0.2685 0.2628 

Yield : 0 .7539 0.5583 0.687 0 .4974 0.6642 : 0.565 0.685 0 .6919 0 .5135 . 0.6992 0.7256 

lJ-238, gross counts: 29 : 29 40 · 21 36 45 54 177 : 4 35 32 

U-238, bkgd counts: 0 0 0 0 0 0 0 0 ' 0 0 0 
U-238, Lambda : 4.23E- 13 4.23E- 13 4.23E-13 4.23E- 13 4.23E-13 . 4.23E-13 4.23E-13 4.23E- 13 4.23E- 13 4.23E-13 4.23E-13 

U- 238. Docay co, r: 1.0000 1.0000 1.0000 1 0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 • 

U- 235, gross counts: 3 0 3 0 2 4 2 4 0 3 2 1 

U-235, bkgd counts: 0 0 1 0 ' 0 0 , ... ~. : .......... 0 .: . ....... 0 .: .. ........ 1. 
U-235, Lambda: 2.67E-12 2.67E-12 2.67E-12 2.67E-12 2.67E-12 2.67E-12 · 2.67E-12 : 2.67E-12 : 2.67E-12 : ~-ll!E-12 : 2.67~:-:1~ i .~.67E-12 

U-2~51 Dectty corr : 1.0000 1.0000 1.0000 . 1.0000 1.0000 1.0000 . 1.0000 1.0000 

U-235, branch ratio: 0 .826 0 .826 0.826 0 .826 0 .826 0 .826 0 .826 0.826 · . .. . . . 

1.0000 : 

0 .826 : 

1.0000 ' 

0 .828 ' 

U-233/4, gross counts: 49 20 45 18 43 46 54 193 3 . ~6 ; 

U-233/4 , bkgd counts: 3 1 3 2 2 2 4 2 . 2 , 1 

9 : 
2 · 

809354 : LCS 

SS-23 : SS--24 

166.13 : 

4.231:-13 

1.0000 . 

6 
0 

1.0000 

208 • 

1 

: 809337 DUP 
. SS-26 

283 
0.3069 . 

· o.s.29.7. ·• · 
1 
o: 

1.0000 

1 

0 : 

1.0000 : 

1 

1.0000 

0.826 : 
51 

3 : 

2 .67E-12 • 2 .67E-12 : 

1.~0.0.~ • i.0000 
0.826 . 

325 : ... -:· 
27 : 

0.826 

5 

U- 233/4 , Lambda: 1.17E-08 1.17E- 08 1.17E-08 1.17E- 08 1.17E-08 1.17E-08 1.17E-08 1.17E-08 1.17E-08 1.17E--08 . 1.17E-08 · 1.17E-08 · 1.17E-08 ' 1.17E-08 : 1.17E--08 1.17E--08 

1.0000 

1 
U-233/4 , Decay corr : 

Aliquot: 

U-238, result calc .: 

U-238, result rptd : 

U-238 MDA calc .: 

U- 238, MDA rptd .: 

U-235, result calc .: 

U- 235, result rpld .: 

U- 235, MDA calc.: 

U-235, MDA rptd.: 

U- 233/4 , result calc.: 

U- 233/4 '. result rptd.: 
U--233/4, MDA calc.: 

U- 233/4, MDA rptd .: 

B09355WK1 

C) 

m 
C.D 

1.0000 

1 
0.36 

0.36 

0.10 

0.10 

0 .03 

0.03 

0.12 

0.12 

0 .58 

0 .58 

0 .10 

0 .12 

1.0000 

1 

0 .62 

0 .62 

0 .17 

0 .17 

0 .00 

0 .00 

0 .20 . 

0 .20 

0.41 

0.41 
0.17 
0,17 

1.0000 

0 .58 

0.58 

0 .11 

0 .11 

0 .05 

0 .05 

0 .14 ' 
0 .14 . 

0.61 

0.61 

0 .12 

0 .14 . 

1.0000 

1 

0.42 

0.42 

0.15 

0.15 

-0.02 

- 0.02 

0.18 

0.18 

0.32 
0.32 

0.15 

0.19 

1.0000 

1 

0 .57 

0 .57 

0 .12 

0 .12 

0 .04 

0 .04 

0 .15 
0 .15 : 

0 .65 : 

0 .65 

0 .12 

0 .15 

1.0000 

0.67 

0 .67 

0 .11 

0 .11 

0.07 

0 .07 . 

0 .14 : 
0.14 , 

0 .66 : 

0.86 · 
0.11 

0.14 

1.0000 

0.65 

0 .65 : 

0.09 

0 .09 . 

0 .01 

0.01 

0.11 , 

0.11 ' 

0.60 . 

0.60 ' 
0.11 

0 .13 . 

1.0000 

1 
2.19 · 

2.19 : 
0.10 . 

0 ,09 : 

0.06 

0.06 

0.12 

0.12 

2.37 . 
2.37 · 

0.10 

0.09 · 

1.0000 : 1.0000 : 

1 
0.07 · 0.62 ' 

0 .07 : 0 .62 • 

0 .14 : 0.14 : 

0.14 . 
0 .00 

0 .00 

0 .17 ' 
0 .17 
0 .02 : 

O.Q2 . 

0.14 
0 .18 : 

..... 
1.0000 

1 
0.46 
0 .46 

0.11 

0 .13 ' 

0.50 
0 .50 
0.11 
0.14 

1.0000 

1 
0.08 : 

0.20 : 

1.0000 

0.76 • ... 
0 .76 . 

0 .10 : 

0.10 : 

1.0000 

1 
1.0000 : 

1 
0 .02 • 

0 .02 

0 .13 ' 
0 .13 : 

0 .02 
0 .20 : 

0 .15 

0 .15 

0.07 

0 .07 

0.13 

0 .13 

0.11 
0 .13 . 
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SAMPLE AESUL T VERIFICATION, DATA PACKAGE B09355- TMA- 615 

B09340-TMA-623 

Tolal Uranium 

r 
0 
--.J 
C) 

B09355.WKI 

Standard • lnt~nslly 

0.049 , 550 , Sample ID 

0.156 • 1616 • B09337 
0.521 • 

0.976 
2.603 
4.881 . 

16.27 : 

4752 B09339 
9299 . B09340 

24306 : 809341 

44539 809344 

138416 809345 

809346 
Slope: . 1.0E-04 • B09349 

•909350 

•809351 

.B09352 

809353 

809354 

LCS 

BLANK 
B09337 DUP 

lntens. • 

12381 
12230 . 

14064 . 
12719 . 

16432 

18611 
13166 

67334 : 
19517 . 

14262 
13864 . 

19606 

21081 
14774 . 
-441 

11946 

uq/L 
Cale . 

1.299 . 

1.283 

1.476 . 

1.334 
1.724 •. 

1.953 
1.381 
6.016 • 

2.048 : 
1.496 : 

1.455 

2.057 
2.212 : 

1.650 

- 0.046 

1.253 

ug/L : Amounl 

Apl~ •or s,iii>1 
1.44546 0 .25 .. ···•.; 

1.42749 0 .25 • 
1.59388 0.25 : 
1.44925 . 0.25 • 
1.90677 0 .25 · 
2.19699 0 .25 . . 
1.52099 0 .25 • 
7.02795 0.25 
2.16774 0.25 • ..... .. . -: .. ..... •: 

1.65985 : 0.25 • 
1.63809 0.25 . 
2.19145 0 .25 
2.43793 0.25 
1.69504 0.26 • 

0.036 . 0.26 
1.42644 0 .26 

ll,11,1 222~ , 3q,, 
f., J .... "4' ... . .) 

' J -

.... f>reJ> : Rptd .. 
Volume Dilution Rslt 

0.02 10 1.16 : 
0.02 10 . 

• • • • • . i 

1. 14 1.14 
···· ··· 0.02 10 1.28 1.28 . 

• 
0.02 10 1.16 • 1. 16 • 
0.02 10 1.53 1.53 • 
0.02 10 : 1.76 1.76 : 
0.02 10 1.22 1.22 . 
0.02 10 5.62 . 5.62 . 
0 .. 02 10 1.73 : 1.73 • 
0,02 10 1.33 1.33 
0.02 10 1.31 1.31 
0.02 0.18 0.18 

; 

0.02 10 . 1.95 • 1.95 : 
0.02 10 . 1.28 . 1.28 
0.02 0.003 0 ,003 . 
0.02 10 1.14 1.14 
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