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2030 Wright Avenue 
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March 20, 1993 --------=======:=====-! 
Ref: TMA/Norcal Report N2-12-017-7136 

Ms. Briana Colley 
Westinghouse Hanford Company 
2355 Stevens Drive 
MSIN H4-23 
345 Hills Street/3000 Area 
Richland, WA 99352 

Dear Ms. Colley: 

Enclosed is the data report for gross alpha, gross beta, 9()Sr, isotopic uranium, isotopic 
plutonium, 241 Am and gamma scan on soil samples received December 2, 1992 from location 
100 Area, Columbia River, Hanford Reach. The Summary Data Section is numbered pages 1 
to 56, and the appendices are numbered pages 57 to 489. 

Please call if you have any questions concerning this data. 

Sincerely, 

Dinkar P. Kharkar, pH.D. 
Manager, Nuclear Programs 

DPK/jw 

Enclosures: Sections 1 and 2 
Appendices 
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SOG: -'-:71=a36"----
Contact: Dinkar IChark.ar 

1.0 GENERAL 

TMA NORCAL 
REPORTING GROUP 7136 

CASJ.fNARRATIVE 

Client: Westinghouse Hanford 
Contract: NBH-SW-069262 

TMA/Norcal Sample Delivery Group 7136 is comprised of the 14 soil samples from 
location 100 Area, Columbia River, Hanford Reach, listed on the chain-of-custody 
document below. 

1.1 Chains-of-Custody 
This report includes data from the 14 samples delivered under Chain-of-Custody 
document Field Logbook No. 199806.226. 

1.2 Sample Volume Shortages 
1 x 1000 mL bottles containing samples were received for analysis. The nominal 
aliquot for a gamma scan is 750 grams. The laboratory received only enough 
sample to analyze 469-733 gram aliquots. 

1.3 Missing Samples 
All samples were accounted for. 

1.4 Leaking Samples 
There were no leaking or damaged samples. 

1.5 Holding Times 
Collections were made between November 22, 1992 and November 24, 1992. 
Sample processing was initiated within 180 days of collection. 

2.0 QUALITY CONTROL 

The internal quality control, consisted of 10% replicates and 5% each of laboratory 
control samples and blanks. 

The QC samples were prepared and labelled by the Quality Control Officer. Copies of 
the QC Notebook pages are included in the data package. 
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96 I 3LI 92. 8538 

SDG: 7136 
Contact: =-=oi:---:nk:--a-r -,Kh-a....,.rk-ar- TMA NORCAL Client: Westinghouse Hanford 

Contract: NBH-SW-069262 

REPORTING GROUP 7136 

The blanks and laboratory control samples were created using the 1989 ASTM formula 
for moderately hard water, listed in Table 8010: Recommended Composition for 
Reconstituted Fresh Water. This consisted of the following: 

NaHCO3 96 mg/L 
CaSO4.2H2O 60 mg/L 
MgSO4 60 mg/L 

KCl at 4.0 mg/L was specified in the table but not added as KCl contains natural 4°K 
which raises the background considerably. 

The QC samples were analyzed using the same volume of water as the corresponding 
sample analysis. 

2.1 Laboratory Control Samples 
Spike recoveries were satisfactory for all nuclides. The MDA's of the 241 Am, 
2331234U and 238Pu analyses for Lab Control Sample 7136-015 were higher than 
their respective RDL's. This was due to abnormally high counter backgrounds 
in the regions of interest, and in the case of 241 Am, a relatively low chemical 
yield. Given that these were Laboratory Control Samples containing activity at 
seventeen to thirty-four times the RDL, the relatively high MDA's are not of 
particular concern. 

2.2 Reagent Blanks 
Results were satisfactory for all reagent blank analyses. 

2.3 Replicates 
Results were satisfactory for all replicate analyses. 

3.0 ANALYSIS NOTES 

3.1 Gross Alpha Analyses 
The average MDA for 17 gross alpha samples was 5 ± 1 pCi/g. Gross alpha 
activity above the RDL was found in sample B07NH2. 

3.2 Gross Beta Analyses 
The average MDA for 17 gross beta samples was 5 ± 0.9 pCi/g. Gross beta 
activity above the RDL was found in all of the samples analyzed except B07NG6. 
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SDG: 7136 
Contact: =--iD i;.:::;nlt;c-a-r "'"""Kh-a--=-rk-ar- TMA NORCAL Client: Westinghouse Hanford 

Contract: NBH-SW-069262 

REPORTING GROUP 7136 

3.3 Plutonium 238 and 239/240 Analyses 
The average yield for 17 samples was 56 ± 21 % (2a). The lowest yield was 
41 % and the highest was 76%. 238Pu and 239124°I>u activity above the RDL was not 
found in any of the samples analyzed. 

The MDA's of the 238Pu results for several of the samples were higher than the 
RDL. This was due to unusually high counter backgrounds in the region of 
interest. 239124°I>u MDA's met the RDL in each case. 

3.4 Americium 241 Analyses 
The average yield for 19 samples was 69 ± 31 % (2a). The lowest yield was 
24 % and the highest was 83 % 241 Am activity above the RDL was not found in 
any of the samples analyzed. 

Samples B07NH5 and B07NF9 Replicate had low initial yields (6% and 17%). 
It was suspected that there was difficulty in the Americium plating step, so the 
samples were reanalyzed with QC samples 7136-018 and 7136-019. Satisfactory 
yields were obtained after reanalysis. 

The MDA of the result for sample B07NH6 was higher than the RDL. This was 
due to the combination of an abnormally high counter background in the region 
of interest and the relatively low chemical yield. 

3.5 Uranium 233/234, 235, and 238 Analyses 
The average yield for 17 samples was 50 ± 27% (2a). The lowest yield was 
21 % and the highest was 68%. 2331234U and 238U activity above the RDL was 
found in all the samples analyzed except B07NG8. 

The chemical yields for samples B07NG3 and B07NG4 were slightly below the 
30-105 % limits. Because the MDA met RDL requirements in each case, the 
samples were not reanalyzed. 

3.6 Strontium 90 Analyses 
The average yield for 17 samples was 73 ± 14% (2a). The lowest yield was 
61 % and the highest was 89%. 90Sr activity above the RDL was not found in any 
of the samples analyzed. 

3.7 Gamma Scan Analyses 
The average MDA for 17 samples was 0.4 + 0.3 pCi/g. The nominal aliquot for 
a gamma scan is 750 grams. The laboratory received only enough sample to 
analyze 469-733 gram aliquots. MDA's exceeded the RDL's in each case due to 
the smaller aliquots. 

3 



SDG 7136 
Contact Dinkar Kharkar 

Lab sample id Nn20l7-0l 
Dept sample id 7136-001 

Received 12£02£92 
\ moisture 37.8 

PARAMETER CAS HO 

Gross Alpha Alpha 
Gross Beta Beta 
Uranium 233/234 
Uranium 235 15117-96-1 
Uranium 238 7440-61-1 
Plutonium 238 13981-16-3 
Plutonium 239/240 
Americium 241 14596-10-2 
Strontium 90 10098-97-2 
GAMMA SCAN ANALYTES 
Potassium 40 13966-00-2 
Iron 59 
Chromium 51 
Cobalt 60 
Zinc 65 
Ruthenium 106 
Cesium 134 
Cesium 137 
Europium 152 
Europium 154 
Radium 226 
Thorium 228 
Thorium 232 

DATA SHEETS 
Pagel 

SUMMARY DATA SECTION 
· Page 15 

14392-02-0 
10198-40-0 
17982-39-3 
13967-48-1 
17967-70-9 
10045-97-3 
14683-23-9 
15585-10-1 
13982-67-7 
14274-82-9 

7440-29-1 

TMA NORCAL 
REPORTING GROUP 7136 

DATA SHEET 

,~ 
Client 

Contract 

Client sample id 
Matrix 

Collected 
Chain of custody id 

I 
Westinghouse Hanford 
MBH-SVV-069262 

B07NF9 
SOIL 
11£22£92 
199806 226 

RESULT 
pCi/G 

2o ERR. 
(COUNT) 

MDA 
pCi/G 

RJ>L 
pCi/G 

QUALI-
FIERS TEST 

3.9 
4.1 
0.26 
0.042 
0.27 
0.013 
0.008 
0.012 
0.23 

1.1 

0.073 
0.17 

0.15 
0.11 
0.26 

10 
10 
0.3 
0.3 
0.3 
0.05 
0.05 
0.05 
2 

0.05 

0.05 

0.05 
0.1 
0.1 

BOA 
BOB 
u 
u 
u 
PU 
PU 
AM 
y 

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

Lab id aI~MAN.._. __ _ 
Protocol WHC-HEIS 
Version Ver 1.0 

Form DVD-DS 
Version a2---2-3 __ _ 

Report date 03£19£93 



SDG 7136 
Contact Dinkar Kharkar 

Lab sample id N212017-02 
Dept sample id 7136-002 

Received 12/02/92 
\ moisture ___ 34-•-2 ____ _ 

PARAMETER 

Gross Alpha 
Gross Beta 
Uranium 233/234 
Uranium 235 
Uranium 238 
Plutonium 238 
Plutonium 239/240 
Americium 241 
Strontium 90 
GAMMA SCAN ANALYTES 
Potassium 40 
Iron 59 
Chromium 51 
Cobalt 60 
Zinc 65 
Ruthenium 106 
Cesium 134 
Cesium 137 
Europium 152 
Europium 154 
Radium 226 
Thorium 228 
Thorium 232 

DATA SIIDTS 
Page 2 

SUMMARY DATA SECTION 
Page 16 

CAS HO 

Alpha 
Beta 

15117-96-1 
7440-61-1 
13981-16-3 

14596-10-2 
10098-97-2 

13966-00-2 

14392-02-0 
10198-40-0 
17982-39-3 
13967-48-1 
1.7967-70-9 
10045-97-3 
14683-23-9 
15585-10-1 
13982-67-7 
14274-82-9 

7440-29-1 

TMA NORCAL 
REPORTING GROUP 7136 

DATA SHEET 

'~ Client 
contract 

Client sample id 
Matrix 

Collected 
Chain of custody id 

Westinghouse Hanford 
MBH-SVV-069262 

B07NG3 
SOIL 
11/22/92 
199806 226 

RESULT 
pCi/G 

2o ERR MDA RDL QUALI-
(COUNT) pCi/G 

4.4 
4.5 
0.23 
0.14 
0.30 
0.013 
0.013 
0.017 
1.7 

1.3 

0.083 

0.093 
0.12 

0.14 
0.079 
0.29 

pCi/G 

10 
10 
0.3 
0.3 
0.3 
0.05 
0.05 
0.05 
2 

0.05 

0.05 

0.05 
0.1 
0.1 

FIERS TEST 

BOA 
808 
u 
u 
u 
PU 
PU 
AH 
y 

GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 

GAM 
GAM 
GAM 
GAM 
GAM 

Lab id _T_,MAN__.._ __ _ 

Protocol WHC-HEIS 
Version Ver 1.0 

Form DVD-OS 
Version :2~•&2~3 __ _ 

Report date 03/19/93 



SDG 
Contact 

Lab sample id 
Dept sample id 

Received 
\ moisture 

g6 I 3llQ') tll:l\;l 
_; ij \.< i l. .. (IJ C. 

7136 
Dinkar Kharkar 

Ni12017-03 
7136-003 
12l02l92 

25.5 

TMA NORCAL 
REPORTING GROUP 7136 

DATA SHEET 

,~ 
Client 

contract 

Client sample id 
Matrix 

Collected 
Chain of custody id 

Westinghouse Hanford 
MBH-SVV-069262 

B07NG4 
SOIi.! 
lll22l92 
129806 226 

PARAMETER CAS HO 
RESULT 

pCi/G 
2a ERR 
(COUNT) 

MDA 
pCi/G 

RDL 
pCi/G 

QUALI-
FIERS TEST 

Gross Alpha 
Gross Beta 
Uranium 233/234 
Uranium 235 
Uranium 238 
Plutonium 238 
Plutonium 239/240 
Americium 241 
Strontium 90 
GAMMA SCAN ANALYTES 
Potassium 40 
Iron 59 
Chromium 51 
Cobalt 60 
Zinc 65 
Ruthenium 106 
Cesium 134 
Cesium 137 
Europium 152 
Europium 154 
Radium 226 
Thorium 228 
Thorium 232 

DATA SHEETS 
Page 3 

SUMMARY DATA SECTION 
Page 17 

Alpha 
Beta 

15117-96-1 
7440-61-1 
13981-16-3 

14596-10-2 
10098-97-2 

13966-00-2 

14392-02-0 
10198-40-0 
17982-39-3 
13967-48-1 
17967-70-9 
10045-97-3 
14683-23-9 
15585-10-1 
13982-67-7 
14274-82-9 

7440-29-1 

1.2 

0.076 

0.12 
0.087 
0.24 

10 
10 
0.3 
0.3 
0.3 
0.05 
0.05 
0.05 
2 

o.os 

o.os 

o.os 
0.1 
0.1 

80A 
80B 
u 
u 
u 
PU 
PU 
AH 
y 

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

Lab id ~IMAN...,.. ___ _ 
Protocol WHC-HEIS 

Version Ver 1.0 
Form DVD-OS 

Version =2~-2_3 __ _ 
Report date 03l19l93 



SDG 7136 
Contact Dinkar Kharkar 

Lab sample id N212017-04 
Dept sample id 7136-004 

Received 12/02/92 
% moisture _31_.3 __ _ 

PARAMETER 

Gross Alpha 
Gross Beta 
Uranium 233/234 
Uranium 235 
Uranium 238 
Plutonium 238 
Plutonium 239/240 
Americium 241 
Strontium 90 
GAMMA SCAN ANALYTES 
Potassium 40 
Iron 59 
Chromium 51 
Cobalt 60 
Zinc 65 
Ruthenium 106 
Cesium 134 
Cesium 137 
Europium 152 
Europium 154 
Radium 226 
Thorium 228 
Thorium 232 

DATA SHEETS 
Page 4 

SUMMARY DATA SECTION 
Page 18 

CAS HO 

Alpha 
Beta 

15117-96-1 
7440-61-1 
13981-16-3 

14596-10-2 
10098-97-2 

13966-00-2 

14392-02-0 
10198-40-0 
17982-39-3 
13967-48-1 
17967-70-9 
10045-97-3 
14683-23-9 
15585-10-1 
13982-67-7 
14274-82-9 

7440-29-1 

TMA NORCAL 
REPORTING GROUP 7136 

Di\TA SHEET 

Client Westinghouse Hanford 
Contract MBH-SW-069262 

Client sample id =B=0~7N~G~5 ___________ _ 

Matrix ;S~O~IL=-------
Collected =1=1-/2=2=/-9~2._ ___ _ 

Chain of custody id 199806 226 

RESULT 
pCi/G 

2a BRR 
(COURT) 

3.5 
3.9 
0.20 
0.039 
0.17 
0.019 
0.014 
0.023 
0.25 

1.1 

0.064 

0.11 
0.17 
0.17 
0.11 
0.094 
0.22 

MDA 
pCi/G 

RDL 
pCi/G 

10 
10 
0.3 
0.3 
0.3 
0.05 
0.05 
0.05 
2 

0.05 

o.os 

0.05 
0.1 
0.1 

QUALI-
FIERS 'rES'r 

BOA 
80B 
u 
u 
u 
PU 
PU 
AM 
y 

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

Lab id ~1-MAN-. __ _ 
Protocol WHC-HEIS 

Version Ver 1.0 
Form DVD-OS 

Version =2_ .• 2~3 __ _ 
Report date 03/19/93 



96· 13uq7 or~\L\ • ..... I 1 .._ .. ~tJ 

SDG 7136 
Contact Dinkar Kharkar 

Lab sample id N212017-05 
Dept sample id 7136-005 

Received 12/02/92 
\ moisture ___ 34~-~1 __ _ 

PARAMETER 

Gross Alpha 
Gross Beta 
Uranium 233/234 
Uranium 235 
Uranium 238 
Plutonium 238 
Plutonium 239/240 
Americium 241 
Strontium 90 
GAMMA SCAN ANALYTES 
Potassium 40 
Iron 59 
Chromium 51 
Cobalt 60 
Zinc 65 
Ruthenium 106 
Cesium 134 
Cesium 137 
Europium 152 
Europium 154 
Radium 226 
Thorium 228 
Thorium 232 

DATA SHEETS 
Page 5 

SUMMARY DATA SECTION 
Page 19 

CAS NO 

Alpha 
Beta 

15117-96-1 
7440-61-1 
13981-16-3 

14596-10-2 
10098-97-2 

13966-00-2 

14392-02-0 
10198-40-0 
17982-39-3 
13967-48-1 
17967-70-9 
10045-97-3 
14683-23-9 
15585-10-1 
13982-67-7 
14274-82-9 

7440-29-1 

TMA NORCAL 
REPORTING GROUP 7136 

DATA SHEET 

,_ 
Client 

Contract 

Client sample id 
Matrix 

Collected 
Chain of custody id 

Westinghouse Hanford 
MBH-SW-069262 

B07NG6 
SOIL 
11/22 /92 
199806 226 

RESULT 
pCi/G 

2a ERR 
(COUNT) 

KDA 
pCi/G 

RDL 
pCi/G 

QUALI-
FIERS TBST 

:;:::: l;:!!!!
1

1
1
~ ~il:: =:>> 

dt{:l:}Ri{ij~':t: 
c: \}0:/ 0i:4} 

iilfili 
)?:/cf q'.f:e.~r :: 
:t\:::=_::_:;:9 ; _:_P_,·,,_:o_,_,. __ 9_,._ :::,:,•,: / '.:;:: . 

·::::::: :-::.:\(:{\ 

\i::i:!Jil!ji\ill:!:ii~~:~::::J:\1j: 
::t:t/9.ii:l~ili: 

::,;::f@t:9:E?:Hif} 
:=: :s=:tJ>X?:4/?i: 

3.8 
3.7 
0.30 
0.048 
0.26 
0.021 
0.009 
0.019 
0.17 

1.3 

0.084 

0.097 
0.13 

0.14 
0.082 
0.30 

10 
10 

0.3 
0.3 
0.3 
0.05 
0.05 
0.05 
2 

0.05 

0.05 

0.05 
0.1 
0.1 

BOA 
80B 
u 
u 
u 
PU 
PU 
AK 
y 

GAK 
GAM 
GAK 
GAK 
GAK 
GAK 
GAK 
GAK 
GAM 
GAK 
GAK 
GAK 
GAM 

Lab id .,.,T.._.MAN......_ __ _ 

Protocol WHC-HEIS 
Version Ver 1.0 

Form DVD-OS 
version =2~--23,._ __ 

Report date 03/19/93 



SDG 7136 
Contact Dinkar Kharkar 

Lab sample id Nil~Ql7-06 
Dept sample id 71~6-006 

Received 12/02/92 
\ moisture 0.2 

PARAMETER 

Gross Alpha 
Gross Beta 
Uranium 233/234 
Uranium 235 
Uranium 238 
Plutonium 238 
Plutonium 239/240 
Americium 241 
Strontium 90 
GAMMA SCAN ANALYTES 
Potassium 40 
Iron 59 
Chromium 51 
Cobalt 60 
Zinc 65 
Ruthenium 106 
Cesium 134 
Cesium 137 
Europium 152 
Europium 154 
Radium 226 
Thorium 228 
Thorium 232 

DATA SBEETS 
Page 6 

SUMMARY DATA SECTION 
Page 20 

CAS NO 

Alpha 
Beta 

15117-96-1 
7440-61-1 
13981-16-3 

14596-10-2 
10098-97-2 

13966-00-2 

14392-02-0 
10198-40-0 
17982-39-3 
13967-48-1 
17967-70-9 
10045-97-3 
14683-23-9 
15585-10-1 
13982-67-7 
14274-82-9 

7440-29-1 

TMA NORCAL 
REPORTING GROUP 7136 

DATA SHEET 

'- Client 
Contract 

Client sample id 
Matrix 

Collected 
Chain of custody id 

Westinghouse Hanford 
MBH-SVV-069262 

B07NG8 
SOIL 
111i3/92 
199806 226 

RESULT 
pCi/G 

2a ERR 
(COUNT) 

MDA 
pCi/G 

RDL 
pCi/G 

QUALI-
FIERS ~ST 

3.0 
4.7 
0.15 
0.060 
0.15 
0.026 
0.013 
0.017 
0.72 

1.3 

0.079 
0.077 
0.20 

0.3 
0.05 
0.05 
0.05 
2 

o.os 

0.05 

0.05 
0.1 
0.1 

80A 
SOB 
u 
u 
u 
PU 
PU 
AM 
y 

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

Lab id =TMAN.....,..,__ __ 
Protocol WHC-HEIS 

Version Ver 1.0 
Form DVD-OS 

Version =2~--2-3 __ _ 
Report date 03/19/93 



SDG 7136 
Contact Dinkar Kharkar 

Lab sample id N212017-07 
Dept sample id 7136-007 

Received 12/02/92 
% moisture _21_.7 ___ _ 

PARAMETER CAS NO 

Gross Alpha Alpha 
Gross Beta Beta 
Uranium 233/234 
Uranium 235 15117-96-1 
Uranium 238 7440-61-1 
Plutonium 238 13981-16-3 
Plutonium 239/240 
Americium 241 14596-10-2 
Strontium 90 10098-97-2 
GAMMA SCAN ANALYTES 
Potassium 40 13966-00-2 
Iron 59 
Chromium 51 14392-02-0 
Cobalt 60 10198-40-0 
Zinc 65 17982-39-3 
Ruthenium 106 13967-48-1 
Cesium 134 17967-70-9 
Cesium 137 10045-97-3 
Europium 152 14683-23-9 
Europium 154 15585-10-1 
Radium 226 13982-67- 7 
Thorium 228 14274-82-9 
Thorium 232 7440-29-1 

DATA SHEETS 
Page 7 

SUMMARY DATA SECTION 
Page 21 

TMA NORCAL 
REPORTING GROUP 7136 

DATA SHEET 

,_ 
Client 

Contract 

Client sample id 
Matrix 

Collected 
Chain of custody id 

Westinghouse Hanford 
MBH-SVV-069262 

B07NG9 
SOIL 
ll/23/92 
199806 226 

RESULT 
pCi/G 

2a Ell MDA RDL QUALI-
(COUH'l') 

3.5 
4.2 
0.24 
0.046 
0.20 
0.031 
0 . 023 
0.023 
1.9 

1.1 

0.078 

0.095 
0.17 
0.16 
0.12 
0.097 
0.27 

pCi/G pCi/G 

10 
10 
0.3 
0.3 
0.3 
0.05 
0.05 
0.05 
2 

0.05 

0.05 

0.05 
0.1 
0.1 

FIERS TEST 

BOA 
80B 
u 
u 
u 
PU 
PU 
AM 
y 

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

Lab id ~TMMAN.....,, __ _ 
Protocol WHC-HEIS 
Version Ver l , O 

Form DVD-DS 
Version =2~•-2=3 __ _ 

Report date 03/19/93 



SDG 7136 
Contact Dinkar Kharkar 

Lab sample id N212017-08 
Dept sample id 7136-008 

Received 12£02£92 
\ moisture 29.0 

PARAMETER 

Gross Alpha 
Gross Beta 
Uranium 233/234 
Uranium 235 
Uranium 238 
Plutonium 238 
Plutonium 239/240 
Americium 241 
Strontium 90 
GAMMA SCAN ANALYTES 
Potassium 40 
Iron 59 
Chromium 51 
Cobalt 60 
Zinc 65 
Ruthenium 106 
Cesium 134 
Cesium 137 
Europium 152 
Europium 154 
Radium 226 
Thorium 228 
Thorium 232 

DATA SBBBTS 
Page 8 

SUMMARY DATA SECTION 
Page 22 

CAS NO 

Alpha 
Beta 

15117-96-1 
7440-61-1 
13981-16-3 

14596-10-2 
10098-97-2 

13966-00-2 

14392-02-0 
10198-40-0 
17982-39-3 
13967-48-1 
17967-70-9 
10045-97-3 
14683-23-9 
15585-10-1 
13982-67-7 
14274-82-9 

7440-29-1 

TMA NORCAL 
REPORTING GROUP 7136 

D :i\TA SHEET 

·- Client 
Contract 

Client sample id 
Matrix 

Collected 
Chain of custody id 

Westinghouse Hanfo[d 
MBH-SW-069262 

B07NHO 
SOIL 
11£23£92 
199806 226 

RESULT 
pCi/G 

2a ERR. MDA RDL 2UALI-
(COUNT) 

4.0 
4.2 
0.27 
0.087 
0.23 
0.023 
0.011 
0.026 
0.28 

1.2 

0.058 

0.058 
0.096 

0.11 
0.074 
0.22 

pCi/G pCi/G 

10 
10 
0.3 
0.3 
0.3 
0.05 
0.05 
0.05 
2 

o.os 

0.05 

a.as 
0.1 
0.1 

FIERS TEST 

BOA 
80B 
u 
u 
u 
PU 
PU 
AM 
y 

GAH 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAH 
GAM 
GAM 
GAM 
GAM 

Lab id =TMAN......._ ___ _ 

Protocol WHC-HEIS 
version Ver 1.0 

Form DVD-OS 
Version a2=.2-3,._ __ 

Report date 03/19/93 



SOG 7136 
Contact Dinkar Kharkar 

Lab sample id NiJi.2017-09 
Dept sample id 71~6-009 

Received 12£02£92 
\ moisture 16.7 

PARAMETER CAS HO 

Gross Alpha Alpha 
Gross Beta Beta 
Uranium 233/234 
Uranium 235 15117-96-1 
Uranium 238 7440-61-1 
Plutonium 238 13981-16-3 
Plutonium 239/240 
Americium 241 14596-10-2 
Strontium 90 10098-97-2 
GAMMA SCAN ANALYTES 
Potassium 40 13966-00-2 
Iron 59 
Chromium 51 14392-02-0 
Cobalt 60 10198-40-0 
Zinc 65 
Ruthenium 106 
Cesium 134 
Cesium 137 
Europium 152 
Europium 154 
Radium 226 
Thorium 228 
Thorium 232 

DATA SHEETS 
Page 9 

SUMMARY DATA SECTION 
Page 23 

17982-39-3 
13967-48-1 
17967-70-9 
10045-97-3 
14683-23-9 
15585-10-1 
13982-67-7 
14274-82-9 

7440-29-1 

TMA NORCAL 
REPORTING GROUP 7136 

DATA SHEET 

,~ 
Client 

Contract 

Client sample id 
Matrix 

Collected 
Chain of custody id 

Westinghouse Hanford 
MBH-SW-069262 

B07NH1 
SOI~ 
11£2~£92 
199806 226 

RESULT 
pCi/G 

2a ERR 
(COUNT) 

MDA 
pCi/G 

RDL 
pCi/G 

QUALI-
FIERS TEST 

4.5 
4.2 
0.31 
0.10 
0.32 
0.017 
0.011 
0.022 
2.3 

1.3 

0.072 

0.078 
0.098 
0.14 

0.17 
0.10 
0.36 

10 
10 
0.3 
0.3 
0.3 
a.as 
a.as 
a.as 
2 

0.05 

0.05 

0.05 
0.1 
0.1 

80A 
BOB 
u 
u 
u 
PU 
PU 
AM 
y 

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

Lab id =T-MAN.___ __ _ 
Protocol WHC-HEIS 
Version Ver 1.0 

Form DVD-OS 
Version s2=.2-3,._ __ 

Report date 03£19£93 



9613~9Z .. 85l\9 

SDG 7136 
Contact Dinkar Kharkar 

Lab sample id N212017-10 
Dept sample id 7136-010 

Received 12/02/92 
% moisture --4-·=2 __ _ 

PARAMETER 

Gross Alpha 
Gross Beta 
Uranium 233/234 
Uranium 235 
Uranium 238 
Plutonium 238 
Plutonium 239/240 
Americium 241 
Strontium 90 
GAMMA SCAN ANALYTES 
Potassium 40 
Iron 59 
Chromium 51 
Cobalt 60 
Zinc 65 
Ruthenium 106 
Cesium 134 
Cesium 137 
Europium 152 
Europium 154 
Radium 226 
Thorium 228 
Thorium 232 

DATA SHEETS 
Page 10 

SUMMARY DATA SECTION 
Page 24 

CAS NO 

Alpha 
Beta 

15117-96-1 
7440-61-1 
13981-16-3 

14596-10-2 
10098-97-2 

13966-00-2 

14392-02-0 
10198-40-0 
17982-39-3 
13967-48-1 
17967-70-9 
10045-97-3 
14683-23-9 
15585-10-1 
13982-67-7 
14274-82-9 

7440-29-1 

TMA NORCAL 
REPORTING GROUP 7136 

DATA SHEET 

Client Westinghouse Hanford 
Contract MBH-SW-069262 

Client sample id =B=0~7=NH=2=----------
Matrix =S0-I-L...__ _____ _ 

Collected =l=l~/2=3~{~9~2.__ ___ _ 
Chain of custody id 199806 226 

RESULT 
pCi/G 

2a ERll 
(COUNT) 

5.5 
4.4 
0.50 
0.081 
0.43 
0.031 
0.012 
0.023 
0.32 

1.2 

0.14 
0.12 
0.35 

MDA 
pCi/G 

RDL 
pCi/G 

QUALI-
FIERS TEST 

10 
10 
0.3 
0.3 
0.3 
0.05 
o.os 
0.05 
2 

0.05 

0.05 

0.05 
0.1 
0.1 

Lab id 
Protocol 
Version 

Form 
Version 

Report date 

BOA 
80B 
u 
u 
u 
PU 
PU 
AM 
y 

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

THAN 
WHC-HEIS 
Ver 1.0 
DVD-DS 
2.23 
03/19/93 



SDG 7136 
Contact Dinkar Kharkar 

Lab sample id N212017-11 
Dept sample id 7136-011 

Received 12£02£92 
\ moisture 20.7 

PARAMETER 

Gross Alpha 
Gross Beta 
Uranium 233/234 
Uranium 235 
Uranium 238 
Plutonium 238 
Plutonium 239/240 
Americium 241 
Strontium 90 
GAMMA SCAN ANALYTES 
Potassium 40 
Iron 59 
Chromium 51 
Cobalt 60 
Zinc 65 
Ruthenium 106 
Cesium 134 
Cesium 137 
Europium 152 
Europium 154 
Radium 226 
Thorium 228 
Thorium 232 

DATA SBEETS 
Page 11 

SUMMARY DATA SECTION 
Page 25 

CAS NO 

Alpha 
Beta 

15117-96-1 
7440-61-1 
13981-16-3 

14596-10-2 
10098-97-2 

13966-00-2 

14392-02-0 
10198-40-0 
17982-39-3 
13967-48-1 
17967-70-9 
10045-97-3 
14683-23-9 
15585-10-1 
13982-67-7 
14274-82-9 

7440-29-1 

TMA NORCAL 
REPORTING GROUP 7136 

DATA SHEET 

-~ Client 
contract 

Client sample id 
Matrix 

Collected 
Chain of custody id 

Westinghouse Hanford 
MBH-SVV-069262 

B07NH3 
SOIL 
11£24£92 
199806 226 

RESULT 
pci/G 

2a ERR 
(COURT) 

MDA 
pCi/G 

RDL 
pCi/G 

QUALI-
FIERS TEST I 

4.2 
3.8 
0.22 
0.13 
0.26 
0.025 
0.006 
0.009 
0.24 

1.1 

0.10 
0.064 
0.17 

10 
10 
0.3 
0.3 
0.3 
0.05 
0.05 
0.05 
2 

0 . 05 

0.05 

0.05 
0.1 
o. 1 

SOA 
SOB 
u 
u 
u 
PU 
PU 

AM 
y 

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

Lab id ,..TMAN;:.ar.1..,,_ __ _ 

Protocol WHC-HEIS 
Version Ver 1.0 

Form pyp-os 
Version =2~--2-3 __ _ 

Report date 03/19£93 



9613492 .. 8551 

SDG 7136 
Contact Dinkar Kharkar 

Lab sample id N212017-12 
Dept sample id 71J6-012 

Received 12L02l92 
\ moisture 31.9 

PARAMETER 

Gross Alpha 
Gross Beta 
Uranium 233/234 
Uranium 235 
Uranium 238 
Plutonium 238 
Plutonium 239/240 
Americium 241 
Strontium 90 
GAMMA SCAN ANALYTES 
Potassium 40 
Iron 59 
Chromium 51 
Cobalt 60 
Zinc 65 
Ruthenium 106 
Cesium 134 
Cesium 137 
Europium 152 
Europium 154 
Radium 226 
Thorium 228 
Thorium 232 

DATA SHEETS 
Page 12 

SUMMARY DATA SECTION 
Page 26 

CAS NO 

Alpha 
Beta 

15117-96-1 
7440-61-1 
13981-16-3 

14596-10-2 
10098-97-2 

13966-00-2 

14392-02-0 
10198-40-0 
17982-39-3 
13967-48-1 
17967-70-9 
10045-97-3 
14683-23-9 
15585-10-1 
13982-67-7 
14274-82-9 

7440-29-1 

TMA NORCAL 
REPORTING GROUP 7136 

DATA SHEET 

·- Client 
Contract 

Client sample id 
Matrix 

Collected 
Chain of custody id 

Westinghouse Hanford 
MBH-SVV-069262 

B07NH4 
SOIL 
11l2~l92 
199806 226 

RESULT 
pCi/G 

2a ERR 
(COUHT) 

MDA 
pCi/G 

RDL 
pCi/G 

QUALI-
FIERS TEST 

4.0 
4.2 
0.24 
0.038 
0.23 
0.023 
0.012 
0.015 
1.5 

1.3 

0.12 
0.076 
0.24 

10 
10 
0.3 
0.3 
0.3 
0.05 
0.05 
0.05 
2 

0.05 

0.05 

0.05 
0.1 
0.1 

BOA 
808 
u 
u 
u 
PU 
PU 
AM 
y 

GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
CAM 
CAM 
GAM 

Lab id ...,TMAN......., ____ _ 

Protocol WHC-HEIS 
Version Ver l.0 

Form DVD-DS 
Version =2~.2=3..._ __ 

Report date 03ll9l93 



Cl6 I Zl\Q" or::5-1 
-' ~ ~,1 1 l .. i!.1~11\, l 

SDG 7136 
Contact Dinkar Kharkar 

Lab sample id Nili017-13 
Dept sample id 7136-013 

Received 12/02/92 
\ moisture 25.4 

PARAMETER 

Gross Alpha 
Gross Beta 
Uranium 233/234 
Uranium 235 
Uranium 238 
Plutonium 238 
Plutonium 239/240 
Americium 241 
Strontium 90 
GAMMA SCAN ANALYTES 
Potassium 40 
Iron 59 
Chromium 51 
Cobalt 60 
Zinc 65 
Ruthenium 106 
Cesium 134 
Cesium 137 
Europium 152 
Europium 154 
Radium 226 
Thorium 228 
Thorium 232 

DA'?A SBBB'rS 
Page 13 

SUMMARY DATA SECTION 
Page 27 

CAS HO 

Alpha 
Beta 

15117-96-1 
7440-61-1 
13981-16-3 

14596-10-2 
10098-97-2 

13966-00-2 

14392-02-0 
10198-40-0 
17982-39-3 
13967-48-1 
17967-70-9 
10045-97-3 
14683-23-9 
15585-10-1 
13982-67-7 
14274-82-9 

7440-29-1 

TMA NORCAL 
REPORTING GROUP 7136 

.DAT A SHEET 

Client 
Contract 

Client sample id 
Matrix 

Collected 
Chain of custody id 

Westinghouse Hanford 
MBH-SW-069262 

B07NHS 
SOIL 
11/24/92 
199806 226 

RESULT 
pCi/G 

2a ERR. 
(COUNT) 

MDA 
pCi/G 

RDL 
pCi/ G 

QUALI-
FIERS TEST 

4.4 
4.6 
0.21 
0.041 
0.14 
0.023 
0.006 
0.018 
0.60 

0.96 

0.057 

0.068 
0.099 

0.10 
0.11 
0.22 

10 
10 
0.3 
0.3 
0.3 
0.05 
0.05 
0.05 
2 

0.05 

0.05 

0.05 
0.1 
0 . 1 

BOA 
SOB 
u 
u 
u 
PU 
PU 
AM 
y 

GAK 
GAK 
GAK 
GAK 
GAK 
GAK 
GAK 
GAK 
GAK 
GAK 
GAK 
GAK 
GAK 

Lab id .... T ... MAN......, __ _ 

Protocol WHC-HEIS 
Version Ver LO 

Form ovo-ps 
Version =2~.2-3 __ _ 

Report date 03/19/93 



SDG 7136 
Contact Dinkar Kharkar 

Lab sample id N212017-14 
Dept sample id 7136- 014 

Received 12 £02£92 
\ moisture 23.6 

PARAMETER 

Gross Alpha 
Gross Beta 
Uranium 233/234 
Uranium 235 
Uranium 238 
Plutonium 238 
Plutonium 239/240 
Americium 241 
Strontium 90 
GAMMA SCAN ANALYTES 
Potassium 40 
Iron 59 
Chromium 51 
Cobalt 60 
Zinc 65 
Ruthenium 106 
Cesium 134 
Cesium 137 
Europium 152 
Europium 154 
Radium 226 
Thorium 228 
Thorium 232 

DATA SHEETS 
Page 14 

SUMMARY DATA SECTION 
Page 28 

CAS NO 

Alpha 
Beta 

15117-96-1 
7440-61-1 
13981-16-3 

14596-10-2 
10098-97-2 

13966-00-2 

14392-02-0 
10198-40-0 
17982-39-3 
13967-48-1 
17967-70-9 
10045-97-3 
14683-23-9 
15585-10-1 
13982-67-7 
14274-82-9 

7440-29-1 

TMA NORCAL 
REPORTING GROUP 7136 

DATA SHEET 

Client 

I 
Westinghouse Hanford 

Contract MBH-SVV-069262 

Client sample id B07NH6 
Matrix SOIL 

Collected 11£24£92 
Chain of custody id 199806 226 

RESULT 2a ERR 
pCi/G (COUNT) 

1.6 3.4 
16 4.0 
0.44 0.22 
O • 0.063 
0.36 0.21 

-a.on 0.029 
0 0.007 
0~010 0.030 
0.069 0.19 

13 1.1 
u 
u 

0.20 0.062 
u 
u 
u 

o. 54. 0.071 
0.32 0.086 
u 

0.54 0.10 
0.59 0.061 
0.60 0.21 

MDA 
pCi/G 

s · 
5 
.o t 2 
on· .. 

0~2 
Ch07 
0 .: 03:·<· 

·. 0 { 06 

0 •. 7 

0.4 
3 

0 ;.. 2 
o~s 
0 ~06 

0 ~2 

RDL QUALI-
pCi/G P'IERS TEST 

10 80A 
10 80B 
0.3 u 
0.3 u 
0.3 u 
a.as PU 
0.05 PU 
0.05 AM 
2 y 

GAM 
0.05 Ui,·· GAM 

GAM 
0.05 GAM 

GAM 
GAM 
GAM 

0.05 GAM 
0.1 GAM 
0.1 GAM 

GAM 
GAM 
GAM 

Lab id =T=MAN....,. __ _ 

Protocol WHC-HEIS 
Version Ver 1.0 

Form DVD-DS 
Version :2_.~2~3 __ _ 

Report date 03£19£93 



9613492 .. 855l\ 

CHAIN OF CUSTODY 

Custody Form Initiator );;,s;,, e, a,>, t--Ao..m eb: L-:::-< 

CompanyContact Sroe We,-ss ) ~01\ f1\.i"tc.V\ell 
Project OesignationlSampiing Locatiom \.ot ~gf\ ( c\ 4 ,-... , • .g, es , 
~ y•J -e.g. 'r>f't:>?ci>~-P ~ r. e"~:-'s;\ 

osm Pcojec.t- No. 
91.-31-4 

CollMtion Oate \\ j:z.1:/Sle 

Ice Chen No. --:J:-,-~ L.j $ Field Logbook No. 19qfut.2 :Z:Zl 

Bill of LadingJAirbill No. c()sl 900 7?-. 5: / Off~tf! Property No. Wf:l -4 -q/ .z -z. 
-=1r,s ~:rt,.,._ 

Method of Shipmfflt _...,E,..M.....-..:P ... &li-llo':t ... · -------------------------- --

?~sible Sample Hazard-"R~arks .... /21 ... 0_M...a;c _________________________ _ 

Sample Identification 

IX( :z s ,-c.,. Cc./s 1 M'5tt3 

I 

J 
I 
l 
t j 

O Field Tramter ot Custody CHAIN OF POSSESSION (Sign and Print Names> 

Refinq shed by: Received by: Date/Time: 

~ -7 6 I 2-(l ( C, z_ ( l '-t S 
Relinquished by: Recetved by: Date/Time: 

'UJ .. M;_f ,f3!~ 11-~c 
Relinquished by: Received by: Date/Time: 

Relinquished by: Receivt!-d by: Date/Time: 

Final Sample Disposition 

Dispowl Method: Oi~by: Date/Time: .. -. -
Comments: 

A-6000-407 ( 12/<JO! 



@ Westinghouse 
Hanfonl~ SAMPLE ANALYSIS REQUEST 

Collector t-J'\.P\'1-\c.pt,;> Merrs: 1 ~6n '--"I~ G \A t:oA~ Date \\li- \ I(":\~ 
J ' Company Contact 5-tt~H! W g~~ S or Telephone ( SOC\. l 3,-Co -\(o~3 

"'R.o"' f'\,tc~~\\ '3':}-b-Gl2.'2.. 

Sample Date Time ·~ • Number and Type of Sample Containers/Analysis Requested 
Number Collected Collected 

~d7-"lGiC Se ,,\,. \ (q:7 \.Qr--,C--,. .. l,clOOomQ-1>\Q.stic.: A\o'r-.o.. s'i)eC.. ( AM.Vu., Ui) \ brc:6S~ 
'\OS, 

.., 
~ Ga.MM°'- s~eC , 

ScS " ~ x 2 so ...... .Q. C.-\o.ss . N\e<'C'-'.C''i . 
Sc 

,,, 
2 5 o ""..Q_ - Cr \o.s~ ~ Leo.c:\ '-""' l X 

,v ~s: 'I I/ "I, ,,,,,, Lf X \2. 5 n-.l - G-\ttss •. :CC'\> ~ A.A. l'l\e"t"~\s 
-

l~ct,~?\ Se "'h_dc. ~- \s~ ·-~r~ V r()( (OO0-.Q-"'i>\Q.~'tir-: A\ ... 'no ~'1'>P<' (A.M1:>u..l1),(~.....:,c:_l)e-ta.. • 
--. ~ ,,, 

!dlJ" (;c,.m~ ',c-,()c_ • ~ 0 Sr 
V. 

~6 t.,.,' L 'ii'. '.) 50 ~i - G-\Q.<< ~ L PQ.c:i 
~ L, { x 2 50 M..Q - C,. lo.sc; : ('(\e<'Cu ri< 

, , , 'i, t..r( )( 12.5 M.Q- G-\(XSS ·. IC'°? o,.6..-il ~e: I ~e"t"D\\S 

~ril~A \ SE; "lz.,lc,'" \ "'Z...5£:. 1./ 
/ ( _Q .°\)~ 1 Alfk' ~~ ( A .... , i>u.,U.), Cr~ Bt-t"C..16,.~S. 
I v 000 "-' - ,<;•h c- : c .. - a,.., . 

SI:: j I \/ ix 2So .... ll. r~\asc; : 1 o ... ,.t 
s~ ..... kx l SO M.Q ( ... \~c;. : f(\er-c. u. ___, 

~/ SI. f' \J" u 1 X \15 ~_Q 1"-\~~ : • C~ a..cl AA Me~~\c; 

~d7--ih.7 5£ ld--z..dc-., 1-4 "\C... t~ v/Y/O()(Jm.R- ?lo.'.1"1'c : Aln\\11 C..C'lec (AM~. (.l) c.~~ 1'P-t< 
~05,' 

. 
I rra'MYAA.. Snee. 

·1~ 
-J 

le;.;- V 250"".Q - &l~s-; : I ,::,o.d 
Sc I/ 7')( zso .... .D - &l~~s ~ Mec-o..,.r-u 

'II ~ 
.. 

Sc \ll I.-' fx \2.5 ~.Q - CrlAss ~ -:1:c.-Y ~ AA 1'1.et~\s-
., ,. 

•Type of Sample A ., Air L • Liquid SE = Sediment T = Tissue X • Other 
DL = Drum LiQuids 0 • Oil SL = Sludge w = Water 
OS = Drum Solids s = Soil so = Solid WI = Wipe 

Field Information 0 SN\ ~roj~~t ~o. '{2.- 314-

Special Handling and/or Storage 4-oc 

Possible Sample Hazards !/ONE 
f i.~9 ,. t.ll' ' 

A-8000-40& 1011, 



q6·· l Zllgz or:5t; 
j m ,J 1 .. ,1J . ., 1,.,, 

Westin«Jhouse Hanford CHAIN OF CUSTODY 
Company 

Custody form Initiator ~rz..-~~ l'--J\..es:s:s: • ~~ ~~ 
osm Pcoje(.t- No. 
q1.- 31-4 

Company Contact Sme We,-ss 
) Kon f1\-i "t c. '-'.el\ Telephone 3-=l"- l ~~3, 3-=iG, - 5 IZ~ 

I \ / -z,;-Z, /5 2.. Project 01!$ignation1Sampling Locatiom \Op ~-~ ~f ..i~B;d Collection Oate 
• I 

g.~~B 
' 

l::i&~ ~R.£2 ~fi,flLk:i 

Ice Chest No. -::I?i::::-#= '2, 3 Field Logbook No. l tJS..fal,; Z -~~ 
Bill of Lading/Airbill No. il.5:.l 1'2'2 7;:z s-r Offsite Property No. 419 1 -iJ -0' ZZ 

Method of Shipment ~~)S::.~ 
#15:e:±g.~ 

Shipped to ·•t::6e 
/ 
&.iraf!.,.a, ::Z.¢ ·3 If W g. •fu t::fr Ave: > R,f.d H:t-cl-0 CA 94Ro4 -Do'-/o 

P<Msible Sample HazardvRemarks !:/..Oti.E 

Sample ldffltification 

;f)tj"l ,-.l G3 \;,t \2PC< t:::'\'-- 1 kl>l Sc,,-.,...'- \ x.\ :Z c-; M< Cal, -- ~B,A P,~~ <"'2.-~ ~~ , • 

t~~~ i l I l 

t J 1 B ¢ 1 cl Gi. '-· 
~ ·~ 

~ ~ 
~ ~ 
~~ ~ 
~ ~ 
~ ~ 

O Field Tramfer of Custody O.AIN OF POSSESSION (Sign and Print Names) 

Re~~ish_edby: . ~/ 
Received by: Date/Time: 

)' .~t4~ /~A--,, ;-z../,/ci z_. ltt./5 
Relinquished by: V Recetved by: Date/Time: 

){ ,- i- /i I, 
? :\ ,1-.vl- /. ) ,(..~ ;'2 -2- 9 1- I i Jo 

Relinquished by: R.ceived by: Date/Time: 

Relinquished by: R!!Ce1ved by: Date/Tim•: 

Final Sampl• Disposition 

Di~Method: Disposed by: Date/Time: Of;h 
Comm«its: 

A-6000-407 (1 Z/901 



9 r 1'3llCl'? 0557 fj h 1, ... b,d.• 

@ Westinghouse SAMPLE ANALYSIS REQUEST Hanfonieon.,any ,. 

' 

Collector ~e.~S!=s:.:::i ~B-~•Cl)i.~~~ (0\&c::::::::e--N. Date ,, (--z.. --z_ I°' 'L 
J ) 

Company Contact 5-tt!!~e We~~s or Telephone (SOC\ l 3-=tCo - \Co63 
Ro"" f'\\tC.\--..~\\ '3 -=J,b - 6 12. 1.. . 

Sample Date Time ·~ • Number and Type of Sample Containers/Analysis ReQuested 
Number Collected Collected 

~rtl~3 se: \., \-z:z. ( t; ? \~7-.S v ~IOOomQ-1>\~sdc.: A\o'no.. S'i)eC.. ( AM.Vu., u.) \ Grc.6S~ 
'\OS, ✓ 

~ .. 1 G-a,W\MC,.,. S~eC. , 

ss V' ~ x zso~.Q- G-\o..ss . N\e<'c~"-~ . 
SE: f/ 'l X 2. So 1'¥\~ - C.. \a.ss ~ Lea,o 

"; , 
Se ", ~ r( X \ 2. 5 f'4\..Q. - G-la.ss :[C.'\) ~ A.A. Me "t"~\s ,,. ~ 

.. 
.,'f><' (OOO M] -l>\Q.S'tic: A\'l\het s~ec:: (A.m ~u.. u ), G-rr,s-; ~P-t'Q., ~ril>--l~4 ss ,,l .. z ... ""Z...k,1- \\.CS - .,, _, 

~ / G-CllM~ ~t'C.. qo Sr 
,/ 

~s v' l x ~ so "'i - G-la.<< . 
' '""'d . 

SE J/ ~ x 2 50 M.Q - G- lo.ss : ~€<'Cu('{ 
• , · ... ~~ 1' ', I /. -

se: (/ I x 125 r.o..Q - G-\o..ss ·. IC'~ o,,J. AA M.e"t"O\\c; 
·, 

; ~J,·1~€.. c.:, ~ hl,--,fc.7 i'4or-. I 
Vi, (OO _Q '\>~ , Alf".._ ~~ f A,..,~ ... ,~), Cr~s B~.,.~, 6-4~ ~ . 

x OM - S·hc: C:::.1--~f"I 
I V 

I s~ i v' IX25o ..... D-r .. \as,;: I onA 
s- - / 

---- \ )( l SO ,-.-...Q ('P\~c; : ~ec-c u.""' 
I'/ $/; ~ ~y v' Ix l15 i-\.Q ~\4~~ : .- c~ ~ AA Me,~k 

~7>-,l~(~ . 5£ ,~ I z.:z. IC\) i--lcc-~ v /></O(}t),,,,,R- 7>/ac;-t,'c: Alo~o. C.oec ( AM Vu. l1) C.f'd5~ ~e-to 

(ro.'M.~ 5'.bec. 905., 
/ 

., 
Is-;- ✓ IX 2 5o ""'.Q - G-IAS'S : Leo.d 
Sc V 

/ 
1-x ZSO ..... ,Q - (,,.\C(.~S ~ Merc..u.N 

~, ~, .,, /. -Sc v/x \2.5 M.Q - CrlAss ~ :cc.'\' & AA l"A.e, o..\S' 
,,, ,-

•Type of Sample A "" Air L = Liquid SE = Sediment T = Tissue X • Other 
DL = Drum LiQuids 0 = Oil SL = Sludge w = Water 
DS = Drum Solids s = Soil so = Solid WI = Wipe 

Field Information 0 SN\ ~roj~(t ~o. ct 2...- 314;-

Special Handling and/or Storage 4-oc 

Possible Sample Hazards ;'{ONE 

( '-:ff- -i. 

A-6000•408 108/. 



06'3llQ-J or:c;o / . a 1./' l. ~ 1~1J .... ,1~1 

WfttinCJhouse Hanford CHAIN OF CUSTODY 
Company 

Custody Form Initiator ~~~(-\ ~ \~~< c 1 ~ L::i 
osm P<'ojec.-r No. 

C\2.- 31-4 
Company Contact S-te)fe We,-ss 

) ~01\ fi\.-i -rc\.\.ell Telephon• 3-=l"-l~~, "3-=?G, - 512; , 
Project O~ignat1onlSamplinq Locatiom \.CQ A,.i<;e, G,1\,tMzs¾ •A Collection Date " I i..3 , s ,. 

' ~--~:s;..~ 
7 

~~~·~.:a ~E~~ 
tee Chen No. ..l:;":s::~ ·-z_~ Field Logbook No. i99~ol- ;-z_--z._~ 

Bill of Lading/Airbill No. ;}:I£ ~OQ ?g.~z:::. Offsite Property No.W'? 3 -tJ -OIZ Z 

Method of Shipmfflt E 1'AD'I.?-~ 
4t;5 .,_;. ' 'I- ':r& .. 

Shipped to · \ t:::::1i.e: / ~Si~'-81 ~ 
I :Zs¢?¢ w~,bltlr Ave;; R;<HH'>P~ C> CA g ':i [<D'--1 - C;,c;.'-j,[ 

P~sible Sample Hazard"Remarks NOtJ.~ 

Sampj• Identification 

~c-7>-.\lzi.'h \-,.;._\C.Cb t;::!i, -
' 

?a ~ :,Z c-21 ~ t::::;:L. . , \ "'' "<.S ML c:plye-:::,B,t, £~~!.:.& :2~£2, ,.....Sd· 

~~-7 ~~-/'.\ ~ ~ ~~ £,Q k=C:S.1 
' 

:z x.:Z.St·•i""L lx.12..s ,....,._L.. ~ala.1ta.B ·d g_,J'-f!:. s~o '>,,\,E';,JJ 
I 

!;:~;; i 1 i 
-....______ -....______ 

~ ~ 
~ ~ 

~ 

~ ~ 
~ ~ 

O Field Tramfer of Custody OfAIN OF POSSESSION (Sign and Print Names) 

Reir1,11s~ed by: ✓ Received by: Date/Time: 

l z./1 (r; z_ (J'--{5 -rlub ' //4~;;,;, '-- ,, '9"'"""' 

Relinquished by: ~1 Rece1ved by: Date/Time: 

Jf>/u,J fi~ /J.. - 2 -'3 2.. // 3D 
Relinquished by: Received by: Date/Time: 

Relinquished by: Received by: Date/Time: 

Final Sampl• Oispo5ition 

Di~Method: Disposed by: Date/Time: rR r; 
Comment,: 

A--6000-40 7 ( 1 2J'JO'. 



@Westinghouse 
Hanfonl~ny SAMPLE ANALYSIS REQUEST 

Collector ":AA \:\smX> Messc, r-¥in L->f G-, I o !::::o At,i. Date ,, /:z.;3 fr1:z.. . 1 I 

Company Contact 5-te~g We\~5 or Telephone ( SOC\ l 3'-=i-Co - \Co~3 
'RoY'- f'\,tc.""-~\.\ 3-=tb -st2."2.. 

Sample Date Time ·-• Number and Type of Sample Containers/Analysis ReQuested 
Number Collected Collected 

~rl7uC:::: S.: SE ,, l-z.3fc,., C)K"q-_;. l, fi;c (000 MQ -1>\tt!>t"\C : A\o'n~ S'i>eC... ( AM. Vu., u,') , b ('c.6S ~ 
~ '\O 5, 

., 
G-a.¥W\"'1.~ s~ec. \ 

ss ,,, \ x 250"'-.Q- G-\o.ss • M.ei'CI.\C''i . 
Se V ~x 2 So 1'¥\~ - C.. \o.ss :. Leo.o 

,v Sc ' !I i"' ~ X \ 2. 5 Y'I\ ..Q. - G-\c:tss -:r.~~ A'A. l"l\e-t"e\\s v . . 

1'¥-.a:-, ~ ~;..C\ Se "" ,"l..~ iq '"7 \c,S "" '1>< 1000--.]-l>\o.-;.-tir ~ i\\"'ho. 5,....0,. (i\rn~u. U),&~~e-to.. , - ,/ 
,, 

!di' G-o.M~ ~E'C... ~o Sr-

~s I/ l l( ';) 50 r.,J. - C,.\Q.u ':, \ o"'-d 
ss v r( x 1 50 M.Q - C,. lo.ss : ~e<'Cur'-4 ,, s;e: ,I/ ,:,, 

V rf x \25 M.Q - G-\~s.s ·. IC~ o,.J.~ AA Me"t"°'\<. 

~i:1>-i \~r-, ~ \, l·L3/q-z ,c ·2, o ,,- \OO _Q 1)\o; , A\fko.. S?E!C ( A"', "Pu., IA), 6-~s Be--t"c...1 Go.~ S 
V Ii OM - S•ht'": C .. -~t"\ 

-
s~ . ,,,, ·1x2so-O . r_\as,:, ,. .. ,.C 

,, 
s~ I \Xl so ,-...R (-,.\QS<; : f<\Pr-c '4 r-<-1 

1 " $&; \' ·J I...., ') x l '25 ,w,. _Q C.. \~t;.~ ; • C\> ~ AA Me~t:lk 

:~;-1~\.\.' [SE '" \,·,fc-,'l.. "'"3c c.d',</OOOm.2- 7>/o.r::.-r,'c: Aln\\11 C...r.ee ( AM "'i>1..1., Ll) G-ros~ ~e-to 

qo5,· . 
r~'M'IAA. Snee. 

J 

1c;.;- v llx 2 SO 'M.Q - G-l"ss : LPec.c\ 
l/ 

SE / I-,< Z so - .Q - G-lct ~s ·. M.errur-u 
,v Sc ," v1x \ 2.5 'M ..Q - CrlAss ~ -:1:c.'\' ~ A A t-i. e 't' o.. \s-

1,-,. 

•Type of Sample A "" Air L .. LiQuid SE = Sediment T = Tissue X • Other 
DL = Drum LiQuids 0 ""Oil SL = Sludoe w = Water 
OS = Drum Solids s = Soil so = Solid WI = Wipe 

Field Information 0 SN\ ~rojfct ~o. ct 2.- 31-4-

Special Handling and/or Storage 4- oc. 

Possible Sample Hazards /{ONE 
P6~-,,, J 

A-6000-408 108/ 



. ® Westinghouse 
Hanfordeoo.,an, SAMPLE ANALYSIS REQUEST 

Collector ~Y..s,;~~'2 t::;6Pt« ,~L:::::i 6'_\A.~~cl., Date \ '\ /c...3 i G. 'Z.. 
; J 

Company Contact *"e We,ss. or Telephone (SOC\ l 3''::f fa - \ ~8 3 
C 

"R.o.,._ f" ,-tc.~~ \l 3-=J.b -612.'2.. 

Sample • Date nme ·- Number and Type of Sample Containers/Analysis ReQuested 
Number Collected Collected 

"oo, ~ \-\. 7. Sc '"'l..."7..~"? \ -Z..t> e,, t. 1j(tOOomQ-1>lQ.St"\C.: A\o'no. s'i)4?C. ( AM,¥1-41 U,) \ GroGS~ 
Go.W\MO.. s~eC. , G\O $, 

., 
$6. 

ss "' "1 x z so~.Q- C..\~s ! ( N\etC"'-l''i ) 7 
Sc {x 2 So fl\~ - c.. \e1.ss ~ Leo.o 

I -·, 
_, ,, 

\ I/ Se. 
, ..,,, V 

\ 2. 5 ..... 1 - G-l~ss -:r:~ ~ A.A. ~e"t"et1.)s .,,. \ X -:. 

~ 
~ 

I'---. 

" ~ 
~ -
~ 

"' ~ 
'(\:).~ 

~ 
~ 
~ 
~ 
~ 
~ 
~ 
~ 

"'-

•Type of Sample A • Air L • LiQuid SE • Sediment T = Tissue X • Other 
DL = Orum LiQuids 0 .. Oil SL = Sludge w = Water 
OS = Drum Solids s • Soil so ~ Solid WI = Wipe 

Field Information 0 SN\ ~roj~~t ~o. ~ 2.- '314-

Special Handling and/or Storage 4-oc_ 

Possible Samole Hazards ;'{ONE 
A8 -t 

A-&000-408 IOC 



q6 r:tltQ? or. -~ I 
.1 ~.J lit. .. !f.hl~ 

CHAIN OF CUSTODY 

Custody Form Initiator ~~>b8> ~ . ...l-b, L:~ 

CompanyContact Sme Wei-ss ) KOT\ fl\4'-rc.\.\ell 

Project OflignationlSampling Locatiom \~p f\8-g & 
1 

Lpl biMS ,A 

g, '). E~, \d A tMY'ai-D )SF 8 Lt\ 

Ice Chest No. --:z:-,--:n=- L4 fe 
Sill of Lading/Airbill No. Js-1 'TOO 7 :ls: r 

osm Pf'ojec.t- No . 
qi.- 31-4 

Telephon• 3·:u, -1 ~S3 l 3-=l~- 512, , 
Collection Date \\ 1-:v-\ /'3'"L 

Field Logbook No. i "19RDh .·2.--z..'-. 

Offsite Property No. i.l"} 3-C:> ·-Dl~ 
::#-1'5 

M•thod of Shipment -..-..1~i..:::....----------------------------
Shipp~ to ·, M"' il4-st4 a,,\ 

) 

P~sible Sampl• Hazard.vR@marlcs ... M_O._.l✓. ... 'E..., _________________________ _ 

Sampl• ldttntification 

t~:~ 
\~ r/, ·7 Ni \-\b 

\=--...,~ccr-'xL L->--"2..Sc-, .. "'L- \')1..\2.C:::.:,,\.l_ G-k?MS·A R,uE& ScO,M:rn:r: 

j; , t ;-----..-i-----i-+-!----

O Field Tramter ot Custody OtAIN OF POSSESSION (Sign and Print Names> 

Relin ish@d by: Receiv~ by: Date/Time: 

/ ~~- ~-~ I i It/~ 
Relinqui~~ by: Date/Time: 

/ / 30 
Relinqui~~ by: Receiv~ by: Date/Time: 

Receiv~ by: 

Final Sampl• Disposition 

Di~Method: Di~by: Date/Time: 

Comm@nts: 

A-6000-407 (12/90) 



@ Westinghouse 
Hanford~ny SAMPLE ANALYSIS REQUEST 

Collector 1--A"''-'w;,\> t:::6 0-:U::· >::+<'n'-':1 esi \ n r:r::,.A4 Date ,, 1-u-d a. "2... 
) I 

Company Contact 5-te!~e We\~5 or Telephone ( SOC\ ) 3,-Co - \Co63 
"Ro~ r-" ,-t-c.'-'e \\ '3~b-612..'2.. 

Sample Date Time ·~ • Number and Tvpe of Sample Containers/Analysis ReQuested 
Number Collected Collected 

l~,-f-,.L,~-,, SE ".1"2..~ic., (3,Sr, V 1)(.l000M.Q-1>l~st"ic.: A\oho.. S"'ec ( AM.Vv., U,), Grc:6S~ 
' '\OS, 

., 
~ I G-a.M~O... S«.)eC. , 

ss I x 2 SOY'#,..Q- c;,..\Q.SS . N\.e(' C 1.\1''1 . 
S£ J V l X 250~~-G-\a.S'S); LeAo 

~ .I Se \J/ Vr \.' \ X \ 2.. 5 ml - G-lelSS ~ "::(q'> ~ P-."A. Me~~\s 
--

~ti,7,-l \.\ Ll Se ,, I'-~ iq z. i L.1 \i 
,I I)( (Oool'A..Q-v\a.s-tic ~ A\,.,'r-.,.,. S"'- 0 <" (~mY1..1..U),G,cs-;.~e-ta., - ,, ., 

~ G.o.m~ <:.c-,E'C.. ~o Sr-
-

~5 V l )( ~ so Mi - C,-lQ.C'.C'. . LP""d . 
s.s I x 1 SO M..Q - C,. la.ss : ~e<'Cu('4 '/ se: 

~., ~., ·./ I >< 125 ""'..Q - G-\01.ss ·. :r.c~ ~ AA. Me~°'\c:; 

f-,J:--,~ ~ c.:. s~ \\1-,Llk,"'l.. \ \Ct' · ,/ 
I 100 ] .~\ , Alp ho... s~ (A .... ,? .... , V.), &~s S~-t-c:.., ~~ 'So\ 
X OM. - o.S•h<": c .... -~r1 , 

S&: ✓ IX2So-O-( .. \a.s~: I ~-,t 

s- \Xl so M.Q (.,.\a~c; : f(\er-c.v."'-' 

'y ~/; \J" ~- ·/ 1 x l'2.S ,_.,..Q rp\G\.~~ : , c~ ~ P..A Me~G\k 

~. tL.\ ~\,- 5€ \.\ i 1..-i-\ ro \' ..,,.., r / ")( IO~m 2- 7>/a:c-t-,'c : Al n\\A C..r-.ec r AM ~u. Ll ') G-rc:6~ ~e-ta. 
I qo5.,.. . 

r ..... a.'M'II-A. 51:>ec. 
,/ 

1c:;.;- V l!x 2 5o ""..Q - G-l~s-s : Leac\ 
Sc Ix ZSO .... .Q - &\,C(.~S ~ Mercur-t.i 

\v -
'I Sc ;-' / Ix \2..5 M.Q - Crl.Ass ~ :cc.'\> K.. AA f\l.e,~\s-

,. ,.. 

•Type of Sample A "' Air L "" LiQuid SE = Sediment T = Tissue X • Other 
DL = Drum LiQuids 0 -= Oil SL = Sludge w = Water 
OS = Drum Solids s = Soil so = Solid WI = Wipe 

Field Information 0 S l't\. ~rojec:t ~o. ({ 2.- 314-

Special Handling and/or Storage 4- Oc_ 

Possible Sample Hazards ;YONE net> 

A-6000-•08 C08/S 



D.ATE: l\· ~~-'.33. 

SAMPLE SAMPLE SAMPLE 

Nu:,:3ER OATEfrlME DESCRIPTION 

//-;A./-'17.. 

(3011v r')o /0',Q ~~l; (\,, ~i 

II· ').I ·'1'2.. 

<\n, .u r~ .~ 12'1~ £u.l: •-<-"'+ 
,,-~~-Oo-i.. 

<3.o, .ur') '2 1,y5 ScJ.:.-.c. ...... J 
,·1-:u -, ~ 

P.>ei,1..J(., ~ n1, s~~(.----i 
,,-~ "2.-'l~ 

{) C) / A.I (; 4 IIO~ S..J:. ""'(."'" ~ 
11-u -<t'< 

Bo1 >J t:, ~ 1~7>0 .S<J.; ""c, .. ,J 
!1·22.-H 

(?)0'7 .u ~Co 1~4n .<!. ... ,l; ""'<"' + 
11-:l:2.•'i~ 

flo1,a_Jd 7 ,.~so S,.l: .... c. ...... -\ 

11-:n-, ~ 

~01l)(\~ 002.o ~,,wl 
{l-2.~-n 

1301 IJ c~C\ In I'\ 5a:L-~~-!-
11-:n ·n 

Beil A) ti o /O"Jo SuL "'"' c."".t 
,,-2.~-n 

Bo1 JJ H i. II <;o ~-~("'-\ 
lf·:n-'1, 

11vH.J H a_ r:ur 5~WI'-"'•+ 
11·.l..~-n 

Ml.Vtt ~ I '31.f S SJ..; ...... "'+ 
ANALYSl5 BY: J./1/lJL 

II 
II 

100 .AREAS F.ACIUTIES HEALTH &. SAFETY 

373-14.36 

F.AX: 373-4030 

**HEALTH PHYSICS USE ONLY** 

.ANALYSIS LAB BETA/GAMMA/ALPHA ALPHA RESULTS 

DATE/TIME NUMBER RESULTS bCi/o,ri bCilQrrv 

,,-:n-, < 
:i.ol.f'I (">• :2•1·'7~ /~. I /. 3 

11 •2,-,~ 

2oS-, 61~ •11'2(, I'-/, °I /. 7 
/(-'lJ-1~ 

:2.IO'\ 6f1 •111i /4, 2. J,S 
Jl·'2)•'1tt 

;2J <0 i(,9'2.·1111:!. / 3 ,(p L M0,1 

//-l1''f< 

~,,o UP-•1210, /1./,0 /. 3 

11-1 ~-q~ 

;i.. I t/0 Gq.1 •1J..e,o /Ct;,4 1.0 
11 - :il·'I~ 

':J./So Gq2. •1:ta1 /.); '/ /,8 
/1 · l) •'f< 

-:i.'121/l Gq:2.-12.s~ 1(,.3 /, 7 
// - 2) · '1. 

::nos G'1l.·l:t~r3 19, (, LmDJ'} 

// · 14-i< 

0 (3'2(, C:,il..·l2B'< ~9.S /,S 

wi.4-p .. 

O 'i.2.o G~i.-r:i..<o5 ').. 4, ~ '- mD 19 

I I·). lJ -9 < 

I 'fO 1.,/ G1l. ·t l..£iG. 1s. ~ /, I 

ll·:2.4·'n 

/;J_J\ G'll. · I 2.S:~ 7 ;z J. t./ ;;;, 0 

/( ·1.. l/ ·'f < 

;5"J.S- 6'll.•tigs 19,0 /,R 

DATE: ,.1-a~-t~ 

067 

I 
I 

' I 
I 

I 

I 



DATE: I 1·::2,3·~-Z 

SAMPLE SAMPLE 

NUM8ER DATE/TIME 

11-2;-,n, 

"" '"11J tt y l~lO 

11-:u-~~ 

C>ol JJ F9 ~o '3t> 

\\-~'-1-'I'\ 

~o 1 J.J li'3 \\Ct:> 

11•4'(-(j~ 

Bo, }j l'\ ~ \IOo 
11 • l. 'l -~ °l 

601AJHl l11:io 

' ......... 

~ 
......... 

ANALYSIS BY: /. ~ 
;; 

(I 

100 ARE.AS FACIUTlES HEAUH &. SAFETY 

373-1436 

FAX: 373-4030 

**HEALTH PHYSICS USE ONLY** 

SAMPLE ANALYSIS LAB BETA/GAMMA/ALPHA ALPHA RESULTS 

DESCRIPTION OAlE/TIME NUMBER RESULTS ~Ci/om ~Cwoml 

U-2"1-4\i 

S'J•V)ol"'-1° I(. 10. r-11- 1ieq I 7. '3 /, 5" 
11 · l.\{·q, 

c:.J ,/\,.(.,.,._-{. /C, ss- lr,q'2·12qo /7. O ;?.~ 

/H"I-,~ 

Cc. •. L -(-~ (7'30 ui2-ll'l~ /7, L/ I, 7 
lt·'J. l/·'l < 

SJ.;\Ml"'-+ ; Q,f') GY1·1"l~1 /5,3 /,J 
11-2.11-'t ~ 

~J;~l<'\ t ,eso Gn ·l'.l"ll( /'-I, A /, 7 

~ 
~ 

"'" -

~ 
ll 

~ 

~ 
~ 

~ 
"' ~ 
~ 

DATE: // -:21/·9"< 

()6 8 

I 
I 

I 
I 
I 
I 
I 
' 

I 

I 

' 



•-:, b 11 :r·t ,~, l t .I ... I ._, i . ~ I i., , ,,, MPlE ANALYSIS REQUEST 
- ' 

100 .AREAS FACJUTIES HE.Al.TH l SAFETY 

;::, 
i 

EOUESii:il ~ii\,.,. M'I Q:, \ts. i:l i:l J. 373-1436 

HONE: 37(,- \Cc~3 FAX: 373-4030 ' I;, 

DATE: l\· X~-~3, 

**HEALTH PHYSICS USE ONLY** 

SAMPLE SAMPLE SAMPLE JV,lALYSIS LAS BETA/GAMMA/ALPHA ALPHA RESULTS 

NUM2ER DATE/TIME DESCRIPTION DATE/TIME NUMBER RESULTS bCi/o,rl bC-'oml 

//•;).J•'f"2., 11-21-'f ~ 

(301 i\) ('., o /OS-0 ~<.l;"".~i :i..o l.f 'I r..,-1.2-,.,'?~ /~. I /. 3 

//·').J-'1'2.. ,,-:n·'I~ 

~n,UG'I 12'1~ Su.l:vvic.,,.+ :ion 6~i-11'2t'., I '-I, °I /.7 
ft•;l.~- ~ "\. ' //·'1'5•11 

~o,iVc·,2 1,y5 S(:l:~~-\. :;a.lo'\ 6'f1·1~1'7 /4, 2. /,J 
,.,-2.2-, ~ 11-:n·"I'?.. 

P.>ci, 1,.Jt'-~ n,, s~~c._,.\. ;iJ~O f',9'.2..·11.1{:) /3.(p L fY? C r'3 
I/· .2, L_q'l 11-i-s •'f?,, 

{)o,NG4 I\ 0 ., Sul:. V\'\C"'- ~ ~,,o (fp.-1210, /4,0 /. 3 

11 ·:U '"'t< /f·;).1•'17.. 

0o11JGS 1'3""30 .sui;~c"""~ ~/40 6q1•1:te,o /{o,L/ 1.0 
lt·'l.~-lf i 11 - 11·'1~ 

~~1AJ(b(,., \~4n _e_ .. ,l: ...,...,.,.J ~,so Gq1•t':l.8I IS, 1 /.8 
11-:12. ·'ii ll •n·•n 

G«n .aJ d 7 l~S-C S,J:,,..c-.-\ :i125 Gi:Z.·ll.9'< /(,.5 /, 7 
11-:n -, ~ II · ~:, -f~ 

eio,~a.B 002.o Sc.."'l ;:nos G1'-·l::t93 /9,l, L fYJD>'] 

n-~~-n ,,. 24·'1 ~ 

Ge,~ c~'\ In I 'l 5cd.---~1' os~c. C:/fl..·121?,~ ~9.S /,S 

11-:n ·1"t 11 -~4-f?.. 

Beil AJ tt o IO"Jo Salvhc"'-t 092.o (3~1.·1i<o5 24.~ .t::. ft1 D "1 

/1-2.}•11. //·J..1./·9~ 

C>ol /J H i. /ISO ¼."'-("'--\. I 'iOl.f G~l. ·I l.'2,(., IS.--;; /, I 
11·.:n..,~ il · i 4·'n 

GulAJ H a r:vs- ~..,.,...,.+ / ;}./\ G'll.. I 2.<3.., ~ ), L/ ;;;. 0 

1I-;,.."!>-n /(·1_ l/ .q ~ 

(}Ql Nti :> I '31/S ~ ..... "'+ 1SJS- 6'1l.-l.l.0S 19,0 /, R 

ANALYSIS BY: ;/JJJt/L . 
If 

DATE: ,.1-a<J..-t2 

(I 

I 
I 
I 
; 
I 
I 

I 
I 

I 
! 

I 



----· 

'6 "'' Dt:. - · 
J . .. .I,~~ b~a1L ?!'PL£ ANALYSIS REOlfiT 

I' 

. 
100 AREAS FACIUTlES HEAL.TH l SAFETY 

EOUESTER: R.-!:"'- 1M~¼!:lJ 373-14.36 

1-fONE: J 7 {.e - I {~ S 3 FAX: 373-4030 

;;; 

l 
DATE: I l·i':)·~"<-

**HEALTH PHYSICS USE ONLY** 

SAMPLE SAMPLE SAMPLE ANALYSIS LAB BETA/GAMMA/ALPHA ALPHA RESULTS 

NUM8ER DATE/TIME DESO'ltPTION OA'r-E/TIME NUMBER RESULTS bCi/onv bC-'onv 

11-;2'3-'ll U-2.1.f-'I< 

~(\,IJ }\ y l'HO S'L.1 •,"'-t---.-\- /(. 10. G11· 1ieq / 7. 9, /,) 
11•2\-,~ 11·:2.1.f•i\, 

~o, .or-~ LO 3ti C, .f At.v-.i· /C,S"$" ll,'l'2·l2qo /7. O ;?.~ 

\\· 2-11..q, 11-~'1-P. 

~o, AJ li'i \\Oo ~c.~L--t-1 (7'30 692·ll'l~ /7, L/ I, 7 
w~.'< -'t't /t·'l.4·'1? 

Bo, .IJ tt ~ \100 ~J.;IMh,+ 1r;.,-, 6P.·ll~1 15,?.. /,J 
11•).\l •~"l /l·Vl·H 

~e1,.u1~, \\(:)n ~ ~ .. c.l: (Ml '-\ f ,es-a (,~ 2 · 12'\ t( I 'I. Pi /, 7 
I 

' 
I 
I 
I 

" ~ 
I 
I 
I 
I 

. .....__ 
I 

~ I 

~ I 

r--..... L-. 

-~ 

II 

~ 

~ 
~ 

~ 
"' ~ 
~ 

ANALYSIS BY: J, l}1lJI, DATE: //-:)f/·9'< 
;/ 

II 

O'i"O 



. b1 ... ; ) l ... 1Ci,ll"f.f'MPU: AW.LYSIS REOI.A:ST 
. 

?. 
i 

EOUESic?.: ~;,-\,.... M Q:. ~ 12 Q J 
' ':, YONE: 371:.a- \~~3 

DATE: l\- ;n-j3. 

SAMPLE SAMPLE 

IIUM2ER DATE/TIME 

//-~1-'f-Z. 

\307i\J r'.}o /05"0 

II· ').J-'12. 

C\n11u c~ _'\ 1:2'/S 

,,-:,.i,.-o. "'\. 

~o, ,u,., '2 1,'-15 

, ·1-:2.2-'1, 

P.>(), A.JI'..,~ n,~ 
,,-~~..&f'l 

Bo1AJG4 I I o.'i" 
11-2..2 ~~ 

Bo11J/;c:; n~o 
//•2~-lf i 

C>07AJ(bC, 1~4n 

11-;;l.2.•'ii 

flol,A.J(l, 7 l~S"'O 

11-:n-, ~ 

eio,~f\i O02...o 
1J·2..~ -n 

Co, f,J c~l\ In I') 

11-:2.1 ·1'l 

Bol AJ M o IO'Jo 

11-.2,-n 

Ciol IJ rt 1. 115'"0 

//•~3°'f'l. 

OulAJH a. r:vs 
1I•.4~-cn 

(\01 Nrt > I '31.f S 

ANALYSIS BY: 1!.1JlllL 
II 

I/ 

SAMPLE 

DESCRIPTION 

S<.,LM . .,,.i 

£u.l:,,.,,..c.,.+ 

SC'.1: .... ,---.\. 

s~V\\c...-. i 

Sc.cl:. ""'u," ~ 

S<J;""'c"'~ 

_c, .. ,l; ""-<"' + 

Sbl: ""'-""'..\ 

~ ..... ""l 

SccL-<.,A+ 

5al:,.,hc."'-t 

¼.IM(\,'\.-\ 

5~wi~.+ 

Su,l.""' .. ..,..+ 

100 AREAS F'ACIUTIES HEAl.TH l SAFETY 

373-1436 

FAX: 373-4030 

**HEALTH PHYSICS USE ONLY** 

IINALYSIS LAB BETA/GAMMA/ALPHA ALPHA RESULTS 

OA"TE/TIME NUMBER RESULTS bCi/o,,-1 bCiloml 

11-:H-'I < 
:z. 0 'I 'I (-,,j:2 • 117~ /~. I /. 3 

,,-2~-,~ 
2 as-, 6~.2 -111(.. !'-1, °I /,7 

//-'l.3-1< -

~IOI\ 61.2·1'.l.1"7 /4, ':J.. J,S 
/J-':2)""1 '7.. 

;JJ<O :(',9'2..•l'l7e. /3 .(p ..c M O 11 

/l·l'S•'f< 

;)./ ,o ~1-12,cr, /4,0 /. 3 

//·11·'l<. 

)-/1./0 691 •IJ..f,O /(o,L/ 1,0 
11- ·:n·'t~ 

,.,so Gq2. ·t'l.81 !S,1 /,8 
/1 · l')•'f~ 

:i225 Gq;.2.-119 '< /(,,3 /, 7 
II· '2..-,·f?. 

;rsos G'1l.·P-'33 /9, G, L'fYJD>'] 

/1·14-'f~ 

OC,~C. Gll.·lll?,l( ~9.S /,S' 

,,-i.4-p. 

G ~.2..o G~1.-1:i.~5 :)_ 4. ~ C. mD/9 

I I·). 4 •9 ~ 

I '{01.,/ Gtl. ·I l..£,(., IS.':< /, I 

1/·2.4·'1< 

n.,~ G'll • 12.'37 ~ ] , l/ :J, 0 

/(-7,l/-'f~ 

1SJS" c,-,2,.-1.2.ge, 19,0 /,R 

DATE: ,_1-a tJ.-t~ 

fJ71 

I 
I 
I 
I 
I 
I 

' I I 
I 
I 
' 
I 
I 
I 

I 

I 
I 
I 
I 

I 

' 
I 



' 
1
r-eauESici'\: R;d,o /Y)0:,\op§J 
I 

!;,HONE: '37~- l~~3 
i 
I DATE: 11- ;n-~3. 

SAMPLE SAMPLE SAMPLE 

NUM2ER DATE/TIME DESCRIPTION 

/1-~l-'f-Z. 

\301~ Go ! 0 5'o c;<- .L "" ... , . .i 
11-~1-'12.. 

f\01 !JG.'.\ !~'IS ~ <.J.: vvm,, + 
/t-;l~-cn .. 

~01 /J('.) '2 ,,y5 s~ J.: ---~----~ 
rl-:U-'17 

P.>c, l I('..,~ n,, S«l.·, v•w•" + 
// • 2. '2.~1. 

~O)NG4 lit>~ s c.J:. ""' ~"'- ~ 
11-22. "'t'< 

Bo11J/;~ 1'3~0 .s<LL~c"" ~ 
,, -22..-lfi. 

C>COAJG,(,., 1~4n c...,L IM<""-+ 

1I-:1:.i.-qi 

Go11Jd 7 l~S"O S~L ..._~ ...... .\ 
11-2."'S•'I ~ 

~01 kl {I, l!i 002..0 Sc..wl 
,,-:.i.~·•n 

Go1 t.J c~'\ I Cl'<:; 5ccL""-OAj-
,,-:n -1'l 

801,.; tt o I0'3o Sd.:.h<-""'-t 
/J·.l.l-n 

~Ol I.J 11 i. IIS-O ¼,IM(I,\.-\ 
//•2,]"f, 

GolAJli a. / ':J..I S 5~wiu,._+ 
1,-;,.,--n 

l\ol N~ > I '3\/S 5-<.J..; ..... ""-+ 
ANALYSIS BY: J.iJJt/L 

ii 
(/ 

100 AREAS FACIUTIES H~ l SAFETY 

373-1436 

FAX: 373-,030 

**HEALTH PHYSICS USE ONLY** 

.ANALYSIS LAS BETA/GAMMA/ALPHA ALPHA RESULTS 

DA'TE/TIME NUMBER RESULTS bCilon-' bCi/Qnv 

11-:11-'f < 
,2.ol/"I (;•l:2•117~ IC,. I /. '3 

,,-2,-,~ 
:i Os-, 61l ·11'2C.. I '-I, °I /,7 

//-'l.J-11 

:;i./o~ 611·1:>.7"7 /4, ':J. ;,S 
11 -·:n·"I~ 

At'<0 1n.-11.1'i?> /3 .(p L fY)Ql'3 

/1-:l '3 -,~ 

a1-,o ~1. · 12'1~ /l/,0 /. 3 

11 -::n-'i~ 

)./40 69l•l).f;,O /{o,L/ 1.0 
11-~1-'l'l 

':>../So Gq 1 ·l'l.81 IS, 1 /,8 
// · l1•'f7 

~'12!\ G9:l • 1 l.Q ~ /(,.5 /, 7 
//· 'J..)·f?.. 

:nos- G?1.-,2.~n I 9, l, L fY1D>'J 

// · 2.4-'f~ 

0 C-,'4(, Gll. · l lS I( ~9.S J,S 

11 -2.4-p. 

O Y.2..o <?:M •. • l'l.'o 5 14.~ ~ ft1 /) 19 

IJ·;J.. lJ-9~ 

I '{()l-f G~i •11-~G. IS . ') /, I 

11·:J. 4 · 'n 

J:J.1, G'll. • 11.ra, ,:Z ), l/ ;;;, 0 

//-tlf -tp_ 

JS-35" 6~1.•1.2.ss 19,0 I, R 

DATE: t/-~!t,-f;z, 

072 

i 
I 
I 

I 
I 
I 
I 

: 

I 

I 

' 
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• SameDiIY • (Extra Chatges} 

fi AM • PM 

Express D 
Standard Plus • 

Preferred D 
Standard D • Sec~ D · • S ..1tt.11</;1~ 

ay Def,vc,y 

Business D 
Documents 

Customs D 
Clearance 

Delivery D 
)1()111(.'f l ,,' llt ., •: ,,.},_ ·; ~'.wa·· .-· · n··· ,_.,a·~· ZDE 6comp~nq 

E 
Shipper's Acc;aiJn( Numbe, , ~• u 

8 5 a J;-5.B5·;, - ·---·· - · 
Date Origin 

2i519 •• 725 T ' 
· From: 

. P26~~. A1225 W93-0~0122 f 1 99352 
' . ,, Desc · ion J [J;mensions 

H 

4 'i CE CBESJS I T-45 53#; = L w 

IT-26 $&#; IT-46 541; {ii i (/;; I? 
IT-23 ~31 SOIL. SAMPL~S 4 

1
" " 

Ref1)811cs 

OVERNIGHT DELIVERY 
SIGNATURE SECURITY 

Zip Ship • 

T<Xal Pieces 

4 

To; 

To:a1~· hf. 
fin Lbs.J 

216 
Mark if Emery 

Packaging is used 

t:_ ::; 
CALL 1-800 .<1. 01 EMERY 

1- 800-/143-63791 
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$ 
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t t - ·-'· - \ • . t f r 
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,, . ' -- ;;;:;;_ ~---d~~a.::::=;~~~~~~~~ 
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c--:, 
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Date Ready for Shipment 
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WESTINGHOUSE HANFORD COMPANY 

Results of Analyses For: 

METALS 
Case No. N2-12-OO9 

(TMA/Skinner & Sherman W.O. # S2-12-O32) 

January 12, 1993 

TMA Master Work Order N2-12-OO9 

TMA 



llviA 
Thermo Analytical Inc. 

Skinner & Sherman Labs. , Inc. 
300 Second Avenue 
Post Office Box 521 

Waltham, MA 02254-0521 

(617) 890-7200 

FAX (617) 890-3883 

January 11, 1993 

TMA/NORCAL 
2030 Wright Avenue 
Richmond, CA 94804 
Attention: Dan Stuermer 

Quality Control Narrative 

Scope 
Seventeen (17) soil samples were submitted to TMA/Skinner & 
Sherman Laboratories, Inc. on December 03, 1992 from 
TMA/Norcal. Th·e samples were analyzed for the US EPA CLP TAL 
metals. The analysis were performed under TMA/Skinner and 
Sherman work order S212032. 

Methodology 
The samples were prepared, analyzed and reported in accordance 
with the USEPA Contract Laboratory Program Statement of Work 
ILM02 . 

Discussion 
All quality control requirements were met for the samples with 
the following exceptions: 

The antimony, and manganese digestion spike recovery exceeded the 
control limit requirements. 

The ICP serial dilution for barium exceeded the control limit 
requirements. 

Please feel free to call if there are any questions concerning 
this package. 

Respectfully submitted, 

TMA/SKINNER & SHERMAN LABORATORIES, INC. 

~~ 
David N. Peterson 
Assistant Laboratory Manager 



WESTINGHOUSE/HANFORD 
1 

INORGANIC AN~LYSIS DATA SHEET 
SAMPLE NUMBER: 

B07NF9 
Lab Name: SK INNER & SHERMAN LABS. Contract: 68-D0 -0108 I 

I·------·----
Lab Code: SKI NER Case No.: N2-12-009SAS No. SDG N<.). : B07NF'9 

Matrix (soil/water): SOIL Lab Sample ID: 12032-lSS 

Level (low/med) LOW Date Received: 12/03/92 

% Solids: 63.0 

Concentration Units (ug/L or mg/Kg dry weight): MG/KG 

:cAS No. Analyte :concentration:c: 

: 71 ... 29···90-5 
: 74.f .. 0 -36-0 
: 7440-<~8···2 
: 74.MZJ·-39--3 
: 74.41,}-t,. 1 --7 
l 741 ... 0-43-9 
: 7{,,.4.0 ···70-2 
: 744.ei-•4.7 --3 
: 711-4.0-4.8-4 
l 744.Ql -... [,Ql-8 

: 7(,_ ;~,9 --89-6 
: 74.~,9-92 -- 1 
: 7,,_::,9-9!':,-t,_ 
: 7{.~,9-96-E.', 
: 74. ~,9-97-6 
l 7440-02-Ql 
:7440-09-7 
: 7782-t ... 9--'.?. 
: 741 ... 0-22-4 
: 7440-·'.23•- .:, 
: 7{~4.0-28-0 

I 
.. I 

lAluminum 
:Anti.rnonv 
: Ars.eni c 
:Barium 
: Berylliwn: 
:cadmium 
:calt:-: iurn 
:chromium 
:cobalt 
: COPPE.•t" 

: Ir·on 
: l...ea d 
: Mcign(':'Sium: 
: 1'1an<,;wme ~- e : 
:Mercury 
:Nickel 
l Potassiwn: 
:selenium 
: Si lve r-
Sodi. urn 
Thc':'l 11 i urn 

:7440-62-2 V~nadiurn 
: 74.4.0-·66-6 Zinc 

CYt=:tnide 
I 
I . 

98t'i~) 
4. (:) 

6.2 

I 
I 

:u: 

f:.,7. t, 
0.12:u: 
5.6 

!:,04.0 
64.l 
10. 1 
1 .. 2. 7 

17600 
F.,9. ~. 

I 
I 

: e.: 

17-3 
0.09:B: 

19.1 
1650 

1. l 
1. 4. 

2 13 
1.1 

41.7 
,.54. 

I 
I 

:u: 
:s: 
:s: 
:u: 

Co lor Before: BRO WN C 11.:wi ty Before: 

BROl,..IN Clarit y Afti::'r': 

Cotnments: 

FORM I .. IN 

Q 

N 

E. 

N 

w 

:M 
I 

. . .•• I 

:P 
:P 
lF 
: r.:. 
lP 
:P 
:P 
:P 
lP 
:P 
:P 
:F 
: F' 
:P 
: CV: 
:P 
lP 
:F 
:P 
lP 
lF 
:P 
:P 
l NR: 

Texture: FINE 

Art i -r act:=-: 

I u1er2 . 1 



Lab Name: 

WESTINGHOUSE/HANFORD 
1 

INORGANIC AN~LY S IS DATA SHEET 

SKINNER & SHERMAN LABS . 

SAMPLE NUMBER: 

B07NG0 I 
I 

I Co ntract: 68-D0-0108 
·······•·•·· · .. ················-- ··· ... .• I 

Lab Code: SKINER Case No.: N2- 1 2 -009SAS No. SDG No. B07NF9 

Matrix (soil/water): SOIL Lab Sample ID: 12032-01$ 

Le vel (low/med): LOW Date Received: 12/03/92 

% S olids : 65. ::, 

Concentration Unit s (u9/L o r · mg/Kg dry weight): MG/KG 

: CA~:; ~Jo. 

I 

' I 
I Anal y t e :concentration:c: 

I 

I •.•• ·-····--·-·•·····-- ·· - •·- -···· .. 

:7429-90-5 
:74.40-36-0 
:7440-38-2 
1 7440-39- 3 
7440 ·-41 - 7 
7 IL4.0-4.Z;·- 9 
74.4.0 ·- 70-2 
74..4(2) -.. (. 7 --3 

7 44.0-4.8--{• 
74.40·-E,0 ·-8 
74 :..~9 -· 8 9 - 6 

, 74.Z,9·-92·- 1 
: 74/,9 - 9~, --(• 

74.~,9 -- 9 6--::, 
74Z,9-97- 6 
74.40-02- 0 
7440-09 - 7 
77 8 2 ·-4. 9- ').· 
74.40-22-4. 

: 744.0 - 2~.-!:, 
: 7440--28-0 

I I 
... I ··············· ············•·---- 1 
: Alurninurn 
:Antimony 
: Ar~seni c 
: Ba,~:Lurn 
:Beryllium: 
:cadmium 
:calcium 
: Ct·w·orn i urn 
: Cc,balt 
:copper 
: Iron 
: L e1:1d 
: Magne:::d urn : 
Mangane.s=,e : 
Mer-cur'Y 
Ni c kel 
Potass ium: 
Sel.eniurn 
S i lve.•r 

, Sodiurn 
:Thallium 

:74~0-62-2 : v~nadium 
: 7440 •··66 - 6 : Zi n c 

: C y21nidr:!, 

' I 
...... . I . ••••• I 

I I 

········- ···-····· ---- ' -' 
7250 

5.1 
5 . 1 

I I 
I I 

:u: 

61. 3 
0.12:u: 
1. E, 

4.070 
'2: [,. g 

7.3 :s: 
'20.5 

l !:,::Wll?.l 
t, C!) . '2. 

{,.?,2 0 
2 0 .3 

0.06 u: 
'1.3.7 

1010 B: 
1.1 LI: 
0.92,B: 

232 : s: 
1. 1 : U: 

-3,Ql . 8 
:~,78 

I I 
..• .• •. 1 • I . 

Co l or Bef o re: BROWN Clt'Jrit y Be 't' o r ·e: 

Color·· A'ft e r - : BROl--11\l Cl t1r~ it y r., ·ft c:H' ' : 

Comment: ~~: 
ROOT S 

···· -oos 
FORM I - · I N 

Q :M 
I 

. ....... . ....... ! 

: F' 
N :P 
$ : F 
E :P 

:P 
: r-· 
lP 
:P 
: F' 
:P 
:P 
:F 
: p 
:P : 
:cv: 
:P 
:P 
:F 
:P 
:P 
:F 
:P 
:P 
:NR: 
I I 

.. .••.•• I . ..... . 4 

Te xture: FINE 

Art i 'f i:'JC:t ~.,. : YE S 

ILl"l02 . l 
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WESTINGHOUSE/HANFORD 
1 

INORGANIC Al\l~LYSIS DATA SHEET 
SAMPLE NUMBER: 
--- ---------------···----····--

807NG1 
Lab Name: SKINNER & SHERMAN LABS. Contract: 68-D0-0108 ····---··----·-----····--·-----

Lab Code: SK INER Case No.: N2-12- 009SAS No. SDG No.: 807NF9 

Matri x (soil/water): SOIL 

Level (low/med) : LOW 

Lab Sample ID: 12032-02$ 

Date Received: 12/03/92 

% Solids: 68.2 

Concentration Units (ug/L or mg/Kg dry weight): MG/KG 

:cAS No. 

: 74.29--90-!:, 
: 74.40 --."3,6·-0 
: 74.40-<.',8 -·2 
: 744.0--39-3 
l 71 •. 4.0-4.1 --7 
l 74.40-4 ,3-9 
l 71 ... ti.0 --70-2 
: 744.0--47 ---3 
l 74.ti.0-4.8 --4. 
l 7t •. 4.0-- .:,0-8 
: 74. :!,9-··F.!.9-6 
l 7, .. ~.9-·9'2 --1 
: 7c, :.:;9-9 !:,-- 4. 
: 74.Z,9-96-.::, 
: 74.Z,9 -97-6 
l 7440-0'2··· 0 
l 74.4.0-09-7 
: 778'2 ·-4. '-".) --'2 
l 74.4.0-22-t •. 
: 7 Ci.4.0- '.?. 3-::, 
l 74.4.0 ···22- - 0 
l 74(.a.0 -6'2--'2 
: 7 1 ... t .. 0 ---66--6 

Color Before: BROWN 

Col o r· .b.ft e~r: BROl--11\1 

CotnmfJ.nts: 
STOI\IF.: S-

Analyte :concentration:c: 
' . ' 
lAlurninurn 
: .£\nt. i rnon y 
: Arse: .. ni c 
:Barium 
:Beryllium: 
:C<!idrnium 
:calcium 
: Chr·orn i um 
:cobalt 
:copper 
: Iron 
l l_(~ ad 
: Magne::-:-iu rn : 
: l"lang1..,nese: 
: r1ercury 
: Nickel 
:Potassium: 
: ~, e leni.urn 
: Silver~ 
: 15.:;odium 
:Thallium 
: Vt':lnad i urn 
:z inc 
: Cy1;:i ni. de 

6 0 4.0 
4.. 8 : U l 
6.C?.J 

58. eJ 
0.11:u: 
0. 65: e,: 

Z,580 
'2 (4,. .. 3 : ~ 

6. 7 : e. l 
'2-3 . '2. 

14.900 

.::-, 8 70 
'.?3 1 

0.07:u: 
12. ~-

8~,1 : Bl 
l. 0 \ U: 
0. P..9: B: 

2 37 lB! 
1. l l LI l 

3 1.e 
2 09 

Cl.t:1r i.ty Before: 

Clarit y Aft e r·· : 

FOFm I ··· II\I 

0 

N 

E 

1,,.1 

l\l 

w 

I 
I 

:M 
:P 
: p 

lF 
!P 
lP 
lP 
:P 
lP 
:P 
:P 
:P 
:F 
:P 
:P 
:cv: 
:P 
lP 
: F' 
:P 
:P 
:F 
:P 
:P 
\NF?.: 

l"iEDIUM 

,A.r·t i I' c3Ct s: YE S 

ILM02. 1 
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WESTINGHOUSE/HANFORD 
1 

INORGANIC ANALY S I S DATA S HEET 
SAMPLE NUMBER: 

B07NG2 
I Lab Name : SKINNER & SH~RMAN LABS . Contract: 68-D0-0108 

··~· · ~ I 

Lab Code: SK INER Case No.: N2-1 2-009SAS No. SDG No. B07NF9 

Matrix (soil/water): SOIL Lab Sample ID: 12032-03$ 

Level (low/med) LOW Date Received: 12/03/92 

% So lids: 80.7 

Conc<::~ntri~ti.on Uni.ts (ug/L or mg /l<g dry 1.J<::~ight): MG/KG 

I 
I 

:cAS No . I 

' 
' 

Anal yte :con cen trat ion:c: 
... .•.. 1 

:7429-90-5 :Aluminum 
: 71.~r ... 0- .:.~6-IZl 
: 74Cdll- 3 8·-2 
: 74.4.0- 3 9 w•3 
: 74.MJ-4.1 - 7 
: 74.4.0-1.~Z,-9 
: 7 l.i.4.0- 70-2 
: 71.~1...0 -1.~ 7 --3 
: 74.4.0-t .. 8-4 
: 74.l.i.0-50·-8 
: 74.:$9-89-6 
! 7 t,.~,r.:1 , .... <) ·;1, .. ... 1 
: 7, .. :~,9 -·9 ::,·-4 
: 7439-96--5 
: 7{ .. :~,9--97--·6 
: 74.1..IZJ - 02·-0 
:744.0-09-7 
:7782- 49-'2 
: 74.4.0 ·- 22-4. 
: 7,U.i.0 - 23-t:, 
l 74.4.0 -- 28-0 
: 741.i.0 -6'2·- '2 
: 74.4.0-·66-6 

: .i:mtimony 
:Arsenic 
: Bl:'.1riurn 
: e.er··y 11 i um : 
:cadmium 
:calci um 
:chrorniuin 
:cobalt 
: Copper· 
: Iron 
: l...t:.•ad 
: Magne'.,:.i urn : 
: 1'1ar1gc:.,ne ~;.e : 
: Mere:1...w·y 
: I\Jickel 
:Potassium: 
: Sel e~nium 
:silvcc.ir 
: :3odi. um 
:Thallium 
: Vt:i n c1d i urn 
: :zinc 
: Cyt:1nide 
I 

...... ...... . . I 

7!:,50 
3 .7 
2 .9 

:u: 

5.5. 1 
0.09:u: 
0. 22: u: 

::,760 
18.8 : 
6. 7 : B: 

17 . 7 
1 ~,4.00 

1171. 6 
t, .. (;;{~0 

2. L.'.J: 

0.06:u: 
15.'2 

877 : s: 
0.e..3:u: 
0. 5::, : U l 

16g : l3: 
0.88 :u: 

.: .. e,., .:, 
'~~1. ... " <3 

Color Before : BROWN 

Color /.>,fter·: BFWl,._IN Clarity Aft:c.,-r· : 

Cotnment ~,: 

..... .... oen·: ·· 
FOfxM l -- IN 

Q 

N 

r.·· ,. 

N 

w 

I 
I 

:M I 

' ' I 
....... 1 . I 

: r:, 
:P 
:F 
:P 
:P 
:P 
:P 
:P 
:P 
:P 
iP 
:r--
: F·' 
: F' 
:cv: 
:P 
:P 
if 
: 1-., 

:P 
:F 
: F' 
iP : 
: Nfx.: 
I 

... I 

Textur·e: FII\JE 

Artifacts: 

ILMQJ2 . 1 



WESTINGHOUSE/HANFORD 
1 

INORGANIC ANALYSIS DATA SHEET 
SAMPLE NUMBER: 

I 
I 

: B07NG3 : 
Lab Name: SKI NNER & SHE RMAN LABS. Contract: 68-00 - 0108 I I 

I • ······-·-·--·-------- - ·· ··• ·-··-----··-··--···- -···- -· I 

Lab Code: SKI NER Case No.: N2-12-009SAS No. SDG No.: B07NF9 

Matri x (soil/water) 

Level (low/med): 

SOIL 

LOW 

Lab Sample ID: 12032-04S 

Date Received: 12/03/92 

% Solids: 68. 4. 

Concentration Units (ug/L or mg/Kg dry weight ): MG/KG 

: CAS l\lo. 

: 74.29-9v.)-·:', 
: 744.0-- .?,6-QJ 
: 74.4.0--38-2 
: 74.4.0--39-~. 
: 74.4.0--td -7 
: 74.4.0-.:.. .::~ - 9 
: 7(1,.4.0 - 70 -- 2 
: 7{~.t .. 0 - 4 7--3 
: 74.4.0 --4.r?.•-(,j. 
: 741 .. 0-~,0 -8 
: 74.39-8,9-6 
: 7 t, :y.) - 9 2 .... l 
: 7,.:y:~_q!:, -·· t... 
: 7t, .39-96-<:, 
:74.39-97-6 
: 7t..t..0-02·-IZI 
: 74.4.0 -09--7 
: 7782-t,9-',? 
: 74.4.0--22-t,. 
: 74.40-23- .:, 
: 74.4.0-28--0 
: 7{1.-40--·6'2--·-.?.' 
: 7(.1,.4.0 --66-·6 

Colo~ Before: BROWN 

Color After: HROWN 

Comment$',: 

-- r-······ 006- • 

Analyte :concentration:c: 

: .L\l uminum 
:Antimony 
:Arsenic 
: Bt~rium 
:serylliurn: 
:cadmiurn 
:calcium 
:chromium 
:cobalt 
: Copper· 
: Iron 
: Lei:,d 
: r··J,'!l<JrH~~ $ i urn : 
: 1"11.:,nganr.:,se : 
: Mt:it~cury : 
:Nickel : 
:Potassium: 
: :3e lenium 
:'::iilver 
:soctiurn 
:Thallium 
: Vt~rn.=id i urn 
: Z i t')C; 

: CYt':ln'i de 

76tdZl 
4.. 4. 
,~. 5 

I I 
I I 

:u: 

58.4. 
0.10:u: 
'2. eJ 

?.,720 
'22 . 8 

B.S 
18.9 

1 5~.',00 
32. 7 

4.4.50 

I 
I 

:s: 

193 
0 . eo:B: 

13.8 ; 
104.0 :s: 

l. 0 : LI: 
ei .. 6!:,: u: 

2 0!:, : B: 
1. :l : u: 

'2.9.9 
:~,97 

Clc:irity Be'fore: 

F'Oi~M l - IN 

() 

$ 

E: 

w 

1\1 

:P 
: p 
:F 
:P 
:P 
:P 
:P 
:P 
:P 
:P 
: f:> 
:F 
: F' 
:r 
:cv: 
:P 
: r:. 
:F 
:P 
:P 
:F 
: F' 
:P 
:NR: 

Texture: FINE 

TLM0'2.1 
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WESTINGHOUSE/HANFORD 
1 

INORGANIC ANALY S IS DATA SHEET 
SAMPLE NUMBER: 
..... ,--.. ···········•······--····· ---·····----- ----------·····-

807NG4 
Lab Name: SKINNER & SHERMAN LABS. Contract: 68-D0-0108 

Matrix (soil/water) 

Level (low/med): 

% Solids: 

Case No.: N2-12-009SAS No. 

SOIL 

LOW 

72.5 

SDG No.: B07NF9 

Lab Sample ID: 12032-05$ 

Date Received: 12/03/92 

Concentration Unit s (ug/L o r mg/Kg dry weight): MG/KG 

Color r-,ft:er: 

Comment~-: 
!:';TONES 

:cAS No. Analyte :concentration:c: 
' ... ··· ···· · ' 

:7429-90-5 :Aluminum 
: 74.4.0 ·<:36-0 
: 744.0<~,8--2 
:7440-39-3 
: 7t1-4.0-td •· 7 
: 74( ... 0-43-9 
: 711-40-70-2 
: 74.4.0-4 7--::., 
:74.40-4.E!,-4. 
: 7440 -!:,0···8 
: 74.:~,9-89-6 
: 7{1- !!.,9-9'2 ··· l 
: 7t1-Z,9 -·9 ~;, •-t.1-
: 74.-~9 .... 96-::, 

: 74.Z,9-97-·6 
: 7440--02--Ql 
: 74.4.0-09-7 
: 7782--t .. 9•·'2 
: 7{1-40-22-t .. 
: 7{1-40-· 23--.:, 
: 7440--28--0 
: 7.-.t ... 0•··62 - 2 
: 7t,.40--66--6 

: f.\nt irnony 
:Arsenic 
:Barium 
: f3eiry 11 iurn: 
: Cac.irnium 
: Ccjlciurn 
:chromium 
:cobalt 
: Copper·· 
: Iron 
: Li::.,ad 
: Magne .'.;iurn: 
: 1'1angane."i.i::.; : 
: Mer·cury 
:Nickel 
:Peitas:::.iurn: 
: Sr:i l. Enli um 
:silver· 
:sodiurn 
:Thallium 
: Varn.'Ki i. urn 
:zinc 
: Cyc.:1nick~ 
I 

1 
I 

I 
.... . . l ········•-•·· .... . ·•··••·· .. I 

.5110 

I 
.. 1 

:u: 
HL7 
60.5 
0.11:u: 
0.2?:u: 

z,:">10 
56.4 
6. 7 : B: 

14 . . 9 
1 .:,800 

23 .9 
::i.::,10 

~.CZJ:, 
0.0:1:u: 

leJ . 9 
630 :e: 

0_92:u: 
0.66:u: 

166 : B: 
0.9'7:u: 

32 . 7 
l:,2 

cl ,:ir-· it y ee·f or'c~, ·: 

E1,ROl,,JN 

r· 007 FOr<M I ... IN 

N 
s 
E 

l,J 

:M 
1 I ·· ' ·· ····· ' :P 
: p 
:F 
:P 
:P 
iP 
:P 
iP 
:P 
:P 
: F' 
i F : 
: f" : 
:P i 
:cv: 
:P 
:P 
:F 
:P 
:P 
:F 
:P 
:P 
:NR: 
I I 

.. I . I 

Textur·e: MED IUM 

Artifact s: YES 

ll..M02. 1 

I 
.. I 



WESTINGHOUSE/HANFORD 
1 

INORGANIC AN~LYSIS DATA SHEET 
$AMF'LE NUMBER: 

B07NC,5 
Lab Name: SKINNER & SHERMAN LABS. Contract: 68-D0-0108 I I 

I ... ··•--'"•·--···· ---····- -·--............... . . .......... .... _ I 

Lab Code: SKINER Case No. N2- 12-009SAS No. SDG No.: 807NF9 

Matrix (soil/water): SOIL Lab Sample ID: 12032-06$ 

Level (lo~J/med): LOW 

76.4 

Date Received: 12/03/92 

% Solids: 

Concentrat ion Units (ug/L or mg/Kg dry weight) 

:cAS No. Analyte :concentration:c: Q 
I I 

······-· ' . . ! 

:7429-90-5 :Aluminum 
: 7{.(,i.(ZJ-?:,6-0 : Ant iinon y 
: 74.40--::',8-2 
: 7{'-(,1.IZJ -..:,9-3 
:744.0-41-7 
: 7 4.t .. eJ --4 --~,-9 
:74.4.0-70-2 
i 744.0 - {~ 7--?:, 
l 744.0 -•t1--8-l'1--

:Arseni c 
: Bt'tri.um 
:Beryl lium: 
:cadtnium 
:calcium 
: Cht~o mium 
:cobalt 

:744.0-50-8 :copper 
: Ir·on 
: L_1:. cY..i 

: l"ia9r1esiurn: 
: M2:1nganese: 
: Mercur~y 
:Nickel 
:Potassium: 
: $(:.~ leni.um 
: s ilver 
:sodium 
:Thallium 

I 
I 

: 7 {~ :3,9 ·-89 ···6 
: 7 t .. :~9 -- CJ '2 .. • 1 
: 74;39 ... 9!;,-- (. 

: 7{,2":;9•-96-5 
: 74.:~9 -·97-6 
: 7t,40-02·-0 
l74.4.0-09-7 
l 7782··· {,9-2 
: 74.4.0-22·-4. 
: 7{.40-22',-5 
l 71.1--4.0···28-·0 
: 7 4.4 0-6'2·-'2 
: 74.6.0-66 ···6 

: \Jc1nadiurn 
: zinc: I 

I 

: Cyan i <.ii::.• I 
I 

I I 
... I -· ·· ····-·- --····. I •. ··~··· 

8620 

I 
.. 1 

4. 0 : U l l'J 
4.. g 

88.5 
0.09:u: 
1. 2 

:!>970 
20. 1:.·: 

e. 6 : e,: 
·.?.: 1. S 

16700 
2 7 . E.-; 

l.~990 
1. 82 

0.05lU: 
1.5. 1. 

14.2(2) 
e.i.89:u: 
1. 0 l B: 

194. l B: 
!Zl .. 9{1-- l U: 

3 -3. 9 
2!:,3 

M 

!,._I 

Color Before: BROWN 

BROI....IN Clarity After: 

Comment~;;: 

·•· · ..... , .. 008· 
F'OR.l"i I ··· IN 

MG/KG 

lM 
I 

... I 

:P 
:P 
!F 
: F' 
:P 
lP 
lP 
:e 
: f-., 

:P 
:P 
: F: 

:F' 
:P I 

I 

:cv: 
:P 
: F' 
:F 
: F' 
: F' 
: F~ 
lP 
lP 
: I\IF<: 
I I 

· ' .. I 

Text:ur-e: FINE 

Arti'f'acts: 

1U10'2 . 1 



WESTINGHOUSE/HANFORD 
1 

INORGANIC ANALYSIS DATA SHEET 

Lab Name: SKINNER & SHERMAN LABS. Contrac t: 68-D0-0108 

SAMPLE NUMBER: 
··- - · --·---·---·- - ------

B07NG6 I 
I 

I 
···----· --- ·-·- -~-------·------···- I 

Lab C<.)de: SK INER Case No.: N2-12-009SAS No. SDG N<.). : B07NF9 

Matrix (soil/water): SOIL 

Level ( low/med) LOW 

% Solids: 67.2 

Lab Sample ID: 12032-07$ 

Date Received: 12/03/92 

Concentration Units (ug/L or mg/Kg dry weight) MG/KG 

: C.l\S No. Anal y t e :concentrationlCl 
I I 

................. _____ · ···-•· · ' .... ····- ·· -····--·-•·· I 

:7429-90-5 :Aluminum 
: 74.40-- ~-6-0 
: 74.t.dZl-38-2 
:74.40-39-3 
: 7{h40-41-7 
:74.4.0-43-9 
l7440-70-2 
: 74.(.i.0-4.7--3 
: 744.(Z)-•4.8-{h 

:Antimony 
l Ar'St:>n.i C 

:Barium 
:Beryllium: 
:cadmium 
:calcium 
:chrorniurn 
:cobalt: 

:744.0-50-8 :copper 
:7439-89-6 :Iron 
! 7ts 2',9 -·9 '2 -· 1 l Lec:1d 
: ? ti.. 5 9 -- 9[, - 4 
l 74..'.:',9-96-5 
: 74~,9-97-6 
l 74.(.i.0 -- 02--0 
:7440-09- 7 
: 7782--4.9- 2 
: 74.40-22-t .. 
l 74.(.0 -· 23-5 
: 7440-28--0 

: Magne ~. i urn : 
: Mc:1n,;,,cirn,.-se:.~: 
:Mercury 
:Nickel 
:Potassiurn: 
: !':,eleniurn 
: s ilver 
:sodium 
:Thalliurn 

:7440- 6 2-2 :vanadium 
: 7t,.40 ·-66·· .. 6 : Zinc 

: Cyc.,nide 
I 

••• I 

7t~30 
4. 6 : U: 1\1 
.:) .. 9 ~) 

58 .5 F 
0.11:u: 
l. 7 

21. 7 
7 .. 8 

18.4 
1500l~ 

.Yl. 3 
t.._ .:_,, !'_',12) 

19:3 

: B: 

0. ~)8: 13: 
14.. !:, 

1050 :e.: 
e,_97:u: 
0.6e:u: 

'209 :s: 
1. 0 : U: 

2 e. 7 
?,6 9 

I\I 

w 

w 

Col o r Bef o re: BROWN 

Color ,b-,fte-r : BR0\,.11\1 C 1 c~r it Y 1-,, f t r.~ r- : 

Comme nt s : 

...... .. .... ·-·-··• .. ··-... 

Q :M 
I I 

.. .. I ····-·-· ' 
:P : 
:P 
:r 
:P I 

:P 
:P 
l F' 
lP 
:P 
:P 
: f=> 

:F 
: F' 
lP : 
:cv: 
:P 
:P 
:F 
: I:., 

lP 
:F 
:P 
:P 
:NR: 
I 

.••• I . 

Texture: 

Arti'fact s : 

FINE: 

··-·0-0-9 •• •• •••• •••-•• •••0•• 0 0 0 00 ••••• •••••••••••••••----••••H•-- -• ••HOHHOO- O,O----------•·•- - ••-••••HOOOH HHoo 

ILM0 2 .1 
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WESTINGHOUSE/HANFORD 
1 

INORGANIC ANALYSI S DATA SHEET 
SAMPLE NUMBER: 

B07NG8 I 
I 

I Lab Name: SKINNE.R & SHERMAJ\I L. ABS. Contract: 68-D0-0108 ... .......................... ·-··-····•-•· ·••-··· I 

Lab Code: SKINER 

Matrix (soil /1.iater) : 

Level ( low/ rnt~(.1) : 

% Solids: 

Ct':lse 

SOIL 

LOW 

74.3 

l\lo. N2·-12- 009SAS No. ~, DG No. : B07NF9 

Lab Sample ID: 12032-08$ 

Date Rece ived: 12/03/92 

Concentration Units (ug/L or mg /Kg dry weight): MG/KG 

lCAS No. Anal yte :co nce ntrati on:c : 
I I I I I 

I ·· ···············---·-··- ....... I ·······-·- ·······•-··········-·· ... - I ···------·----- ...... ... I .,. 1 

: 7429-90-·5 
:7440-36- 0 
: 74-t ... 0-38·-2 
l 74(.0--39-3 
: 7 4.4.0 --4.1 ,.· 7 
l7440-43-9 
: 7440 ·-70-2 
l 7440-· 4 7 <$ 
: 7440-48-·4 
l 7440···50···8 
: 7439-·89-6 
: 7{ •. :,9 --9'2 ·- 1 

7 4. ::,9-9 !S--{ ... 
7439-·96-5 
7t ... Z.,9-97-6 
741 .. 0--02-0 
74ldi~-09-7 
778'2-49-2 

I 74.4.(2)-22-(1,. 
: 741 .. 0 -~2~, - s 
: 74.(.j.0-28-0 
l 7t ... tdZJ-6'2 ·"'? 
l 7( ... 4.12) - 66-6 

Co lor Befor e: BROWN 

Color~ A·fter : e,ROl--11\1 

Comments: 

· -·- ...... -·0-10-

:Alurninum 
:Antimony 
: /.\r'seni c 
:Barium 
: Ber~y 11 ium: 
:cadmium 
:calcium 
:chromium 
:cob~lt 
: Coppe.. .. r 
:Iron 
l l..c~t'l d 
: Ma9nesi un1: 
: Man9ane s.(:;, : 

:Mercury 
:l\li cke l 
: F'ota~.siurn: 
: s elenium 
: S ilver-· 
: sodium 
lThalliurn 
: Vt~nadium 
:zinc 
:cyanide 

572 I 
I 

4. 4 u: 
0.70 B: 

13.6 Bl 
!Zl. 10 u : 
0.26,Ul 

162 :s: 
1. '2 :s: 
0.81 :B: 
0 . 9 1 :u: 

1940 
·2 . [·~ 

8 8 .6 B: 
58.6 

!Zl.06 u: 
1. 4. u: 

147 s: 
0.92 u: 
0 .E!.6lB: 

51. 6 :s: 
ei.97:u: 
l. 8 : B: 
8. :~. 

Clt':lri.ty s~~·ror' e: 

Cl c3rity Afh:.- r~ : 

FORM r ···· I N 

Q 

i\l 

E. 

N 

I 
I 

:M 
I I 
I ···-······ 1 

:P 
:r 
lF 
lP 
lP 
lP 
: r:, 
: F' 
: f-"> 

lF' 
:P 
: F' 
:P 
:r 
:cv: 
\P 
lP 
lF 
: p 
iP 
lF 
lP 
: F' 
l Nr-< l 

Te)(tur·e : FINE 

1\r' t if acts: 

ILM02.l 



WESTINGHOUSE/HANFORD 
1 

INORGANIC AN~LYSIS DATA SHEET 
SAMPLE NUMBER: 

B07NG9 
Lab Name: SKINNER & SHERMAN LABS. Contract: 68-D0-0108 

I 

' I I 

I · ··-··- ---------------·-- I 

Lab Code: SKINER 

Matrix (soil/water) 

Level ( lol.i/med) 

% So lids: 

Case No.: N2-12-009SAS No. 

SOIL 

LOW 

77.4. 

SDG No.: B07NF9 

Lab Sample ID: 12032-09$ 

Date Received: 12/03/92 

Concentration Units (ug/L or mg/Kg dry weight): MG/KG 

:cAS No . 
I 

I - ···-··· · ' ·' 

Analyte :concentration:c: 
I 

.. .... , 
6700 

I 

·' 
Q 

:74.29-90-5 IAluminum 
17440-36-0 :Antimony 
:744.0- 38-2 :Arsenic 

4..0 :u: N 

I 7440- .39-Z, 
: 74.4.0-(....1-- 7 
I 744.12.1·-{1-- 3-·9 
174.4.0-70-2 
: 7c.r4-0 - c ... 7 -- 3 
: 7{1--4.0 -- 4.8-4. 
: 7c ... r..c1 --s0 --8 
l 74.39-89-·6 
I 71. ... ::.9 -92--l 
I }{.._/,9-9:,---t. ... 

I 7/.1-2',9-96-5 
: 74.~,9 -97 -6 
I 7{1-40-·02-- 0 
: 74.4.0--09-7 
I 7782-/1--9 ·-'2 
I 74.4.IZ>-·22-C, 
: 744e,-2.3-5 
I 74.4.0-28-- 0 
I 7 4.4.0 --62--2 
: 7 ,i4.0---66-· E·, 

Color Before: BROWN 

BFWl...,11\l 

Comm<:.~nt~;: 
ROOT S 

·•··········•·•····-·····- -· ··· ····--.--·-:·1 -

r· Ol . 

:Barium 
:Bery llium: 
: Cac.irniurn 
:calci um 
I Chromium 
:cobalt 
:copper 
:rron 
: L_ec,Ki 
: l"lagnesiurn: 
I Manganese I 
: MercL.1ry 
INickel 
I Potassium 
: Se l<:•niurn 
ISilver 
:sodium 
: Thall iurn 
: Vc.-inad i urn 
: Zi tic) 

:c yanide 
I 

. I 
I 

·' 

4..9 
4.8.7 
0.09:u: 
0.53:s: 

4.060 
l[,. 4 
6.6 

'29 .3 
1{1--700 

4.9.7 
{,.1. 90 

I 

' I 
I 

:s: 

1:::,6 
0.07:u: 

11. 7 
855 :B: 

0.88IUI 
1. 3 I 8 ! 

2 91 I B: 
ei.9::,:u: 

29.8 
296 

I 
I 

I 
. I 

Clarity .b.ft e r-·: 

FOf~M I - IN 

s 
E 

, .. 
::, 

l'J 

w 

:M 
I I 
I •• .• I 

IF' 
: F' 
:F 
:P 
:P 
IP 
:P 
IP 
:P 
IP 
: F' 
:F 
: p 

IP 
:cv: 
:P 
!P 
:F 
:P 
:P 
:F 
: r~ : 
:P !· 
!NF,'I 

Texture: FINE 

Artifacts: YES 

ILMIZl2 .1 



WEST1NGHOUSE/HANFORD 
1 

INOJ~GANIC AN/~L YSIS DATA SHEET 
SAMPLE NUMBER: 

B07NH0 
Lab Name: SKINNER & SHERMAN LABS. Contract: 68 - D0-0108 I I 

I . ·•-------····--···-··- ·······•·• - -········---·-··------- I 

l..mb Code: SKINER Case No.: N2-12-009SAS No. 

Matrix (soil/water): SOIL 

L<:~ve:.~ l ( low/ med) : LOW 

78.8 

SDG No. : 807NF'9 

Lab Sample ID: 12032- 10$ 

Date Received: 12/03/92 

% Solids: 

Concentration Unit s (ug/L or mg/Kg dry weight) : MG/KG 
···--····--··-.. --...•......•...• ____ ·····•···- ···········•·•··• •···· ----· -- ........ ________ _________________ _ _ 

I 
I 

:cAs No . Analyte :concentration:c: 
I I 

I ··--··•·----······ ······-- --··- ........... I 
I 

····••·············-···- •·•·••·· ' 
I I 

...... _ ................. ----······· .. -· .. ·····--···· . ·-·· I ,_ I 

5040 :7429-90-5 :Aluminum 
:7440-36-0 :Antimony 4. '2 : LI: N 
: 7.:'~40<~,8 ·-2 
: 74(40 •-39-3 
: 7440-4.1 -7 

:Arsenic 
:Barium 
:e.erylliurn: 

: 74.4.Ql-{4.3-9 : Cc1dmiurn 
:744.0- 70-2 :calcium 
: 74.4.<ZJ-{.7-3 
: n~4.0--t~8·-4 
: 744.0 --50·-8 
i 74~~,9-89-·6 
: 74.~,9 -. 9·,2 ... 1 
: 7t~39-9S-•t~ 
: 74 .~,9-·96·- I:, 
: 7td9-97 -•6 
: 744.0--02-0 
:7440-09-7 
: 7782--4.9--'2 
: 7440-22- t~ 
: 7t.',.4.0- 23-!:, 
: 7M .. 0 ·-28-0 
: 74/412) --6'2 ·<? 
: 744.0--66 .... ,6 

:chrorniurn 
:cobalt 
: Coppe1·· 
: Iron 
: l. ec:1 d 
: Ma9r1esiurn: 
: 1"11:m9cir1e~;.e: 
:Mercury 
:Nickel 
:Potassium: 
: se lenium 
: Si 1 ver· 
: !:.,(H.1 i urn 
:Thallium 
: V1:1nc:1diurn 
:zinc 
: Cy,~nide 
I 

····-·-· ····-···--·-· - -- -•-•·-··--· I 

, ..... 9 : : 
t1-8. l : 8 l 
0.10:u: 
0. 38 :s: 

2300 
12.b 

4.. e 
12.8 

11700 
l l. 1 

:~,760 
170 

0.06:u: 
13.9 

570 : s: 
0.e3:u: 
0.62:u: 

14.7 :B: 
0.Be:u: 

21.l 
97.3 

I 
I 

I I 
.. l I .. 

E 

N 

Color Before: BROWN cl cir i. t y e,e ·f ore: 

Color' Afte:r: BRO\,_IN Clar:i ty After·: 

C<.,m rn e n t. s: 

FOf~M I. IN 

(.J :M 
I I 

.. I ... I 

:P I 
I 

: F' 
:F 
:P 
:P 
:P 
:P 
lP 
:P 
:P 
:P 
: r.:-

:F' 
:P 
:cv: 
: f-" 

: F' 
:F 
:P 
: p 
:F 
: f:, 

:P 
: NF?: 

I 
• I 

Texturi:.~: MEDIUM 

Artifacts: 

I.Ll"l02.1 



WESTINGHOUSE/HANFORD 
1 

INORGANIC ANALYSIS DATA SHEET 

Lab Name: SKINNER & SHERMAN LABS. 

SAMPLE NUMBER: 

---------·····-----

B07NH1 
I Contract: 6 8 -D0 -0108 I 

I . 
- ---------·-- I 

Lab Coc.1e: SK INER Case No.: N2-12- 009SAS No. 

Matrix (soil/water): SOIL 

Level (low/med) LOW 

% Solids: 76.2 

SDG No.: B07NF9 

Lab Sample ID: 12032-11$ 

Date Received: 12/03/92 

Concentration Units (ug/L or mg/Kg dry weight) : MG/KG 

:cAS No. Analyte :concentration:c: 
I 

... I 
I 

__ , 
:74.29-90 -5 :Aluminum 
: 7440~36-0 :Antimony 

I 
I 

: 74.4.0 <~,8-··2 
: 744.0·-·39-~. 
: 74.4.0-td.-7 
: 74t.0·--4 Z,- 9 
: 74.4.0 --70-2 
: 74(.12) --t •. 7 <2., 
: 7 4.4.0-·4.8-t,. 
: 7t~4.0-!:,Ci:'J-B 
: 7{,,;59 -89- 6 

:Arsenic 
: Be.iriurn 
: e,er'Y 11 iurn: 
: C,1dmium 
:calcium 
:chromium 
:cobalt 
: Copper-· 
: Iron 

: 74 :'!,9 -·-·9'2 ·-· l : l... ,:' c'icl 
: 7 4.!-, 9 ·-·9 -:, --,:, 
: 74.-2,9-·96-5 
: "/4-~,9 - 97-6 
: 74f.Ci:'J - f?J2 ·-0 
: 74.4.0 - 09 --7 
: 778'2 ···{•9-'2 
: 7{~40 -22-·4-
: 7{~40-23- .:, 
:744.0-28-(1.J 
: 74(.0--6'2 ·-'2 
: 74.<'.lZJ--66-6 

: Magne:siurn: 
:Mcins,1anese: 
: Me•r'cury 
:Nickel I 

I 

: Potas$,lum' 
: se l enium 
: ~3 i 1 vc~r 
: f.i odium 
:Tha llium 
:vanadium 
: z inc 

8030 
{L '2 :u: 
6 . 1 

73.2 
0.10:u: 
l. 6 

4-260 
22.3 
7.7 

23.8 
16700 

59 .8 
4..64.fZJ 

, 
I 

:s: 

·202 
0.eo:e: 

1 (4 . • 3 : ! 
993 :s: 

0.e6:u: 
1. t~ : B: 

224 :B: 
0.91:u: 

35. ti.. 
294-

Co lor Be f ore: BROWN 

Color After: BROWN Clarity ,,\fter: 

Comment~~: 
ROOTS 

FOF<M 1 - 11\1 

Q 

l\l 

E 

l\.l 

:M 
I 
I 

:P 
iP 
: p; 
: i';_) 

: p 
:P 
:P 
iP 
: f-.., 

:P 
iP 
: r--
: F' 
: f,? 

:cv: 
:P 
IP 
:F 
:P 
: r.) 
:r 
: F' 
iP 
i Nf"'(: 

Texture: r=II\I E. 

/.\rti'facts: YE S 

ILM02.1 
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WESTINGHOUSE/HANFORD 
1 

INORGANIC A~~LYSIS DATA SHEET 
~,AMPLE NUMBER: 

B07Nl-12 
I Lab Name: SKINNER & SHERMAN LABS. Contract: 68-D0-0108 ....... _ ..... . ........... . - ... .... ·--• .... - I 

Leb Code: SKINER Case No.: N2-12-009SAS No. 

Matrix (soil/water): SOIL 

Level (low/med): LOW 

SDG No.: B07NF9 

Lab Sample ID: 12032-125 

Date Received: 12/03/92 

% Solids: 95.2 

Concentration Units (ug/L or mg/Kg dry weight): MG/KG 

I I I 
I I I 

CAS No. Analyte :concentration:c: 

7429-90-5 
74( .. IZJ-·36-0 
71 .. 4-'Zl-Z,8-2 
7t../.dZJ-39-3 
7440-4.1 -- 7 

\ 74.f+eJ••{.:?,-9 
: 74.4.0-70-2 
: 74.1 .. 0-4. 7-- 3 
:7440-48-4 

lAluminum 
:Antimony 
: Ar:::.enic, 
:sariurn 

' ······ ' 
I 
I 

I 
I 

:seryll:i.urn: 
:cadmium 
:calcium 
:chromium 
:cobalt 

:7440-50-8 :coppe r 
:7439-89-6 :Iron 
l7439-92-1 :Lead 
:7439-95-4 lMagnesium: 
:?t..39- 96-5 
:7439-97-6 
\7440-02-0 
l7440-09-7 
l7782-49-2 
:7440-22-4 
:7440-23-5 
l7440-28-0 
:7440-62-2 

: Mc1n<.;1c3n(::•se: 
:Merc ury 
lNickc:.•l 
: f=>otai.=,siun,: 
:selenium 
:SilV•N' 
:sodium 
lThallium 
: V L, nadiurn 

:7440-66-6 :zinc 
:cyanide 

I 
I 

1110(2) 
c •• 7 
6.0 

111 

' ... , 
I I 
I I 

:s: 
I 

' I I 
I I 

0. 5{~: 13: 
0.20:u: 

2830 l : 
31. 9 : : 
9. 7 l E, l 

31.1 
31100 

11. 4 
3880 

168 
0.05:u: 

21.6 
619 :s: 

0.7~:u: 
0.94:s: 

113 :s: 
0.7s:u: 

86.2 
85.1 

I 

' 

Co lor Before~ BROWN Cl1.:1rit y r..r::,'fot~e: 

C<:ilor' Afte~r~: BFW\,.JN Clarity After': 

Comments: 
ROOT S AND STONES 

. ····-,•·-········· .. , ... ,,Q .. 1·4--·· 
.,/ FOF!M I -· IN 

Q :M 
I I 

... I . .... ... ! 

:P 
N : f-' 
~) :F 
E :P 

lP 
:P 
:P 
:P 
:P 
lP 
: F' 
: r: 
: F-' 

N :P 
:cv: 
:P 
:P 

~,,j :F 
: F' 
lP 

l.J :F 
:P 
:P 
: Ni;:: 
I 

' 
Textur·e ~ Fil\!E 

Ar·t:ifacts : YE~, 

ILM02 .l 
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WESTINGHOUSE/HANFORD 
1 

INORGANIC ANALYSIS DATA SHEET 

Lab Name: SKINNER & SHERMAN LABS. 

SAMPLE NUMBER: 
···-·--·- ---------

807NH3 
I Contract: 68-D0-0108 

··---·--··-·-----··- I 

Lab C<.)de: SK.INER Case No.: N2- 12-009SAS No. SDG No.: 807NF9 

Matrix ( s oil/water) : SOIL 

Level ( l.ow/rned) 

% Sol.ids: 

L..OW 

L~b Sample ID: 12032-13$ 

Date Received: 12/03/92 

82.6 

Concent1~cltion Units (ug/L or mg/Kg dry we ight): MG/KG 

I 
I 

: C.6. S No. Analyte :conc entration:c: 
I 
I ....... .. . . . 

I 

·' 
:7429 - 9 0 - 5 :Aluminum ' 
: 7440- .?,6 -·0 
: 74.40-- :;l,8 ·-2 
I 7{l4.1'2J -•39-~, 

74..t ... 0 ·- 41 - 7 
7 4 l.d2l- 4. Z., •·· 9 

: r.mt :i.rnony 
: ,l'.\rseni c 
:e.arium 
:Beryllium 
:cc.1<.irniurn 

7440- 70-2 : c al c ium 
7440- 4. 7-3 : c hromium 
7440-48-4 :co balt 
7 ~40-50 - 8 :copper 

: 7 4.Z,9 -··89 - 6 : Iro n 

6410 
c~. l : U: 
4.!:, 

100 
0.10:u: 
0. 24: u : 

!:,4!;,(2) 

10.l 
e. 0 

1 .:-,. 4 
1 2 800 

22 . (::_,, 
:~,9 4.0 

I 
I 

I 
I 

:s: 

1•J 

(:. 

... ::· --· : 7 f., .39 ·-9 •.?. ,.·· 1 
: "J f...::'.,9 --95 ·- 4 
: 74 .. ::9- 9 6·- ::, 
: 74::_,9 .-~;o •-6 
: 7t4,.t.0 - er2 -- 0 
: 74.40 - 0 9 ·-7 
: 7782-- 4 9-2 
: ?t ... 4.0-·22 - ·4. 
: 741.0- '2. 3 -·5 
:7440-28 - 0 

:u ~ad 
:Magnesium: 
: M1:3ngc.mese : 
: Mt~rcury 
:Ni c ki:.~l 
:Potass i um: 
: ~'>e l t'nium 
: ::, ilver 
: s odiurn 
:Thallium 
: vanadium 
: z inc 

-~,4-4 

0.06 :u 
10.4 

I N 

: 7 {4,. ( ... 0 -62-· '.?. 
: 74.t ... 0- 6 6 -6 

Color Be f ore: BROWN 

C<.) 1 o r' ,u. ·f te r· : 

Comrn e n t s : 
S TONE S . 

·· ··•······•·························1 ·5 ··· .- 0 

: Cy 1:mide 

9 52 : B 
0 . 8 !:, : U 
0.77:B 

lti.l. : G I 
0. e9 :u: 

'2 5. 4 
82 . (l.) 

I 
I 

I 
I 

I 
I 

I 
I . 

C 1.ar'i t y 1-~f te r : 

FOF/M I I 1\1 

1,..1 

Q :M 
I 

.. I ··-

: P 
: f.:> 

:F 
:P 
:P 
:P 
:P 
:P 
:P 
:P 
: r=> 

:r:. 
: F' 
: F' : 
:cv: 
: p 
:P 
:F 
:P 
: p 
:F 
:P u:,, 
:NR: 

Texture: FINE 

,l:\rtifact s : YE ~, 

ILM02. 1 
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WESTINGHOUSE/HANFORD 
1 

INORGANIC ANALYSIS DATA SHEET 

Lab Name: SKINNER & SHERMAN LABS. Contract: 68-D0-0108 

SAMPLE NUMBER: 
.. .. ·-····-··-··- ·--··•-···----

B07NH4. 
I ______ , 

Lal:, Code: SKINER Ct=ise No. : N2- 12·-009SAS No. SD(.; No. : B07NF9 

Matrix (soil/water): SOIL 

Level (low/med): l..OW 

76.0 

Lab Sample ID: 12032-14.S 

Date Received: 12/03/92 

% Sol id~;: 

Concentration Units (ug/L or mg/Kg dry weight): MG/KG 

: CAS No. Anal yte : concentration:c: 
I 

•• .. ••••••••••• .. •• ••••••-- •••••-• ... ••••••••nu . 

: 7429·-90- .:, 
: 74( .. 0 ·-36-0 
: 7440-Z,8··2 
: 7 4. 40-<:,9-3 
: 7(l.4fZJ-(,.1- 7 
: 74.40-t .. Z,-9 
:7440-70-2 
: 7{ .. 40-4 7-3 
: 744.0·-48-4. 
: 74( .. 0-!:,0-8 
: 74.39-89- 6 
: 7{,39 -··9'2 ··· 1 
: 74::'>9 -95-4. 
: 74.39-96-!:, 
:7439- 97-6 
l 7440-·02-0 
: 7 4.40-•09 •w 7 
l 7782·-49--'2 
l 7l~4.0-22 ·••l~ 
: 7{~40-2.:,-!:, 
l 7(-1-4.0-28--0 

: ,A.lurnin1.irn 
: t.\nt imony 
:Ars.en"ic 
: 13c-.iriu1n 
: Bery 11 i t..Jm : 

: Ct'.1drn :i.urn 
:calcium 
: Chr ·orn i urn 
:cobalt 
: Coppe1~ 

: I r'c)n 
: L,2i 1.;ic! 

: Magne :;. i urn : 
: l'1an9ane:::."'-) : 
: l"lc-:>r ·cur-y 
l Nicki::'l 
: F'ot:c.:is.2.iuni: 
: se lenium 
: Silver· 
: sodium 
: Thall .i.urn 

:7440-62- 2 :vanadium 
: 74.l.~0-66 ···6 : Zinc 

: Cy1.iinicle 
I 

····•-·· ' 

I I 
···•·--······--·•·~······· .. --.-·-- .... I .. I 

7700 
4..'2 :u: 
., f: 
... :, .. ~ 

97.1 I 
I 

0.10:u: 
0.25:u: 

6210 : 
12 .. -5 : : 
7.2 :s: 

16 . .:, 
1~%.00 

12 . 1 
44.20 

21:.:-6 
0.07:u: 
9.9 :s: 

1210 :s: 
e.i. 87 :u: 
0. 6-:, l U l 

14.l :s: 
e,_92:u: 

2!:,. 9 
96.0 

I 
. ' . 

Color Before: BROWN 

Color · /\ft <:.~ t~: 

Cotnrn(:'nt ~": 
fWOT S 

EH~Ol,.JN 

··· ·· ·0 ·1t ·-···•·························· 

Clarity After': 

FORM I -- HJ 

Q 

E 

:M 
I I 

......... , •.••.• 1 

: f' 
:P 
:F 
lP 
:r:, 
: F' 
: r-., 
:P 
:P 
:P 
:P 
lF 
: F' 
lP 
:cv: 
lP 
:P 
:r: 
:P 
:P 
:F 
: F' 
: f.:'> 

lNRl 
I I 

. ·· ····~- t ... .. ~··· l 

Tt~Xt:Ut"e: FINE 

Ar' tii'act s: YES 

ll..M02. 1 



·--··· ·- . ··--···-. -··-···-------·-·---·r-·-----·-··- 9 · -13l ~ 1.-,·J 
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Lab Name: SKINNER &. 

Lab Code: SKINER 

WESTINGHOUSE/HANFORD 
1 

INORGANIC ANALYSIS DATA SHEET 

SHERMAN 

Case 

LABS. 

No. 

Contract: 68-D0-0108 

N2-12- 009SAS No. 

SAMPLE NUMBER: 
... _____________________ _ 

B07Nt-15 

SDG No.: 807NF9 

Matrix (soil/water) SOIL Lab Sample ID: 12032-16$ 

D~te Received: 12/03/92 Level ( lol.J/rned) LOI,..! 

% Solids: 78., 7 

Concentration Units (ug/L or mg/Kg dry weight): MG/KG 
. .,, ________ ·-- ----·- . . ···-··. ··--- ---··· •··------ ··- -------- ·· •-• • ···- -·--------------- .---,. ---- •-• - . --- - . . . - ···---

I 
I 

: CA$ l\lo. Analyte :concentration:c: 
I I I 
I ----···- ···-·--· ... -·.--- .. ..... 1 ... 1 

: 74.29-90-~, 
: 74.t.0-..:',6-0 
: 74.40-38·-2 
: 74.t.dZJ-39-3 
: 74.4.0--td-7 
: 7 4. 4.0--4.3-· 9 
:74.40-70-2 
: 7 4.4.eJ ... 4 7 -·3 
: 7 4 4.0 --t .. e.--t. .. 

:Aluminum 
: f.>.nt i tnony 
:Arsenic 
: l:k,riurn 
:serylliurn 
: Ci.;i drn i urn 
:calcium 
: Cr1rorniurn 
:cobalt 

: 7440-50-8 :copper 
: 7 t,.:~, 9-89·-6 : Ir' o n 
: 7439-9 "2··· l : U:.H,1<.1 
: 7 4. 39-95-4 :Magne s ium: 
: 7 t .. .:,9-·96·- .:, 
: 7{ .. Z,9-97-6 
: 74.(.0-02-0 
: 74.4.0-·09-7 
: 7782--t .. 9-2 
: 74.4.0-22-4 
: 7 t.t.0-'2Z,-.S 
:7440-28-0 
: 744.0 -6'2-·'2 
: 7t .. 40-66-6 

: M1.,ingane s.e: 
iMercury 
:Nick.el 
: f=>otassi um: 
: se lenium 
: s ilver 
: sodium 
:Thalli.urn 
: v1.,mc:1diurn 
:zinc 
: Cyc:1nic:ie 
I I 

--- ~-- -··•·-- ' -·- ·· . • - t . 

I I 
................... •-·· ··················-··' ___ 1 

I I 
I I 

3 . 9 :u: 
z,. 0 i : 

4'2. Z, : B: 
0.09:u: 
0.23:u : 

2 770 : 
9 . l : l 
4..2 :s : 

18.2 
10200 

'24.1 
::?,010 

'206 
0.06:u: 
8. {._ :s: 

~,60 :s: 
0. 81 l LI' 
0. 61: B 

199 :s 
0.8s:u 

18.3 
185 

I 
I • 

Co lor Before: BROWN Clar·ity Be"t'or-e : 

Q 

I 
I 

:M 
I I 

. .... ··········· I ···-·-· I 

: f=> 

l\l : p 
:F 

(:. : p 

1\1 

l,..l 

:P 
:P 
:P 
:P 
:P 
: f ·' 
:P 
:r 
:P 
: f" 
:cv 
:P 
:P 
: f:." 
:P 
:P 
lF 
:P 
:P 
:NR: 
I I 

...•••• ·-· ··· ..• • .. f . __ __ I 

Texture: MEDIUM 

Cc,lor' .<'.'.f' t e r: Clarity .~-fter : Artifacts: YES 

Co mments: 
S TOI\IE S 

o 17 ·-·--- --- ··-· 
FORM I ··· IN IUWJ2 . 1 
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WESTINGHOUSE/HANFORD 
1 

INORGANIC ANALYSIS DATA SHEET 

Lab Name : SKINNER & SHERMAN LABS. Contract: 68-D0-0108 

SAMPL..E NUMBER: 

B071\IH6 

···- ··-······-·-----

U.'.lb Code: SK INER Case No.: N2-12-009SAS No. 

Matrix (soil/water): SOIL 

Level (low/med): LOW 

SDG No.: B07NF9 

Lab Sample ID: 12032-17$ 

Date Received: 12/03/92 

% So lid:::.: 78.2 

Concentration Units (ug/L or mg/Kg dry weight): MG/KG 

I 
I 

l CAS No·. : Analyte :concentration:c: 0 
I I 
I ·······•······• - ·····-·············· .. ···•· ' .•.•••.•.•.•..•• ... .....••...•.........•. 

l7429-90-5 :Aluminum 
: 744.0-36-0 : Ant irnorw 
l 7{,.40-:.'>8-2 : Arse.•nic 
: 74.40--39-3 : Bc:wiurn 
:7440-41-7 :Beryllium 
l 74.(4-(Zl-•{4-;?,-9 : C,11dmiwn 
l 7440-70-· 2 :calcium 
l 74.(4-0-{, 7 -3 : ci-11·-om i urn 
: 7440-48-t,. :cobalt 
l 744.0 ···50-8 : Copp~-r 
: 7{~:?,9 ·-89-6 : rr~on 
: 7439-92···1 :Leif.id 
l 74.Z,9-9[, ·-l,. : Magne'.=.i.urn: 
: 7{,39-96-5 : M1.:1ngc1n<s'Se 
l74.39-97-6 Mercury 
l 744.0-·02-0 Nickel 
7440-09-7 F'otassi uni 
Tl82·-49-2 Sf.:~ 1.eniurn 
7 4.4.0-22--4. ~, i. lV E•r 
7440- 23-· !S Sodi um 
7440·-28-0 Thallium 
74.(4-Ql --- 62·,. 2 :vanadium I 

: 7t ... 4.0 ·-66·-6 :zinc 
: Cy,-:inide 

I I 
I .•.. . I 

I t I I 
.. ····- ·· -···-···· I _ I ·--···········-· ··--··---· I ··- .... 1 

5630 : l f' 
4..2 :u: N :P 
2 . 8 

53.3 
0.10:u: 
0.25:u: 

.?,460 
11.3 
5.9 : s: 

2.3.7 
12500 

2ta. B 
:?,83fZJ 

2.34. 
0.06:u: 

11. '2 I 
I 

726 :s: 
0.e9:u: 
0.e9:s: 

'272 :s: 
0. 9t .. : U: 

23 . 6 
209 

I 
.. I 

:F 
E :P 

lP 
: r.:i 
lP 
:P 
: f-"> 

lP 
:P 
:F 
lF' 

I\J :P 
:cv: 
: r..., 

:P 
M : r.: 

lP 
:P 
lF 
:P 
lP : 
: l\lf~: 

Co l or Before: BROWN C 1 c:1r it y ~1,t:~"I' or·e: MEDIUM 

Color 1\fter: BRO\,,Jr-1 Clar-·ity i\fter: Artifact s.: YE'.3 

Cornrnents: 
STONE$ 

.... ................ .. _······---··-·· ··-···-····-- .. -- .. ··-······-···-·-··-········•········---·----·····-··-···· ·· ----··•··········-····-··•-•· .. ···-······-·-·--
' .. --· - •· • •·••·- -··--- -·---···-··-···-··--··----···--····--···---····· 

- ---··--- ----- ----·-···-····--····-···-··-·····-·•-···---- ·· ··········- -···-······-·- -· --- ·••·-••······· ·····-····· ................... _ ............ ---·------·•···--···-··- ··--····--···-··----·•-·--•····--······-··----··-··-----·---- -
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•. 

-- ------- --------
q6 ft 3llQ·7 11tir.:,c:io J .1 L. _;t..,.1 .,_,J 

TMA/Skinner & Sherma~ Labs SAMP,LE LOG-IN 
WORKORDER S? \ "2 07> Z. CLIENT \-\ a,,-.,-, L., vJ Dn:C No. SAMPLES: 
PROTCL C 1....-P TORNARND 3 3 ;y-, . -; , 7 
COOLER TEMP: S:: oC, or NA 1 (Soil) (Water) (Specify Other 
CUSTODIAN bf ----~ SDG/BATCH ___ ,-.,~'--b..._ ... ____ _ 
CUSTODY SEAL:PRESENT/ABS~/INTACT/NOT CLIENT CASE 0z. 1 2...005 
SHIPER & I Sy € '<-- PO/CONTRACT~ --l-

TAGS: PRESENT/ABSENT/~SEE CCC · CONTACT --------
CHAIN OF CUSTODY: P~/ABSENT/NA, # D \0- COMMENTS: ---:.O-'-'k"-~.C· =-----
SAMPLE CONTAINERS-~/BROKEN COMMENTS ______________ _ 

CLIENT COMMENT? YES/,.NO) . 
SAMPLE LABELS AGREE WITH CRAIN OP CUSTODY INF~ Y.t.s/NO (COMMENT) 
CLIENT PAPERWORK AGREES WITH SAMPLES & COC'? ~ /NO (COMMENT) 

SHIPMENT DATES 1?.. - 3 -'r l 
LIST ANY DATE WITH PAPERWORK/SHIPMENT PROBLEMS & SPECIFY THE PROBLEM: 

CLIENT ID 

l__.j¾....,0.._7......,_µ--"G,"-=o __ 
2--1.0,L.l,,'-'.;...]c.....a.:tJ;...;G:;;a....i.1 __ 
3_P.,-<-o;;;...· .... J __ ,.;_c;"'---"::;> ___ _ 
4_ .... (2.a..;.Q .... 7 .... rJ_C...;...· ..,;;;'3 __ 

5_6~<)7.;..;f.J___,,(~,._...:.~--
6 _ _..{$'-'-'p..,_7 tJ~C,........,£ __ 
1_~8:..P-<-' 1,,;..,J-=G"'-,, ..:::(.,;.___ 
8 _...;;:8;..;at-...;.7 .... ,J_G=2--=~----
9 __ t>_o_J_tJ_{; _____ q __ 
10__.,f;..__o __ ,_~ _____ µ_D __ 

11____:B'"""c)"""'J'-'fJ_.:..;.l-i ..... t __ 

l 2 ___.1'-"'/1:,.,._Q ..... 7_tv_H_.)~-
l 3 _..,.&,.._..., 7........._r-J_.H ___ 3 ___ _ 

14_-'-6 ... 11'-'-1-+N~tt ...... '{ __ 
1s_ ..... B..._c_,_r-J_r_-__ q __ 
16_._.6 ... o?---.N ..... H ..... S:::...__ 
17 8c"7 tJi--1 l, 

MATRIX RECEIVED PH* TEST(S) & QC HOLD TIME U: 

So,· I 11 -3-'F 

\.Y v \) ~ ~ I/ 

i:============~:;~=~==~~~~:_:-:..:.::~~~====;;:::=:=== ------20 _____ _ 
21 _____ _ 
22 _____ _ 
23 _____ _ 

24 ------25 ------26 _____ _ 

27______ ~4-----
Samples are from site known to have Rad-Contamination:YES ✓ NO 
Samples have detectable amounts of Radioactive Material:YES NO -J 

SUBCONTRACT: YES-® TO: ____________ DATE: _______ _ 

•~\iIEWED Vu/(_ ~p . 
C,,ArYn ,0 ,-z.J c.,J Is ·, ·--

PAGE: * EPA/CLP required Rev 1. 6 



.. 

• ,( . PAGE .1 
TMA/Norcal Ct'AIN [f ClfaTODY IED I N2·12-oo9 

KEEP: 04/01/93 c RCVD: 12/02/92 DUE: 01/01/93 12/03/92 10:22:06 DIS?: 5 

( 

( 

( 

( 

DASH SAMPLE IDENTIFICATION STORED TESTS 
01A-S B07NGO S&S : WHOOl WH002 WH004 
fff-fff-ff*ffffffffffffffffffffffl**********fllfffffffffffJffffffHffffffffffffffffffHffHfffffttHfffffff-
02A-S B07NG1 S&S : WHOOl - WH002 WH004 
fHHHtffffffffffffftff*fffffHf*fffffftffffflffffffffffffffffffffffffftllllllllHHfffHffffffffffHfff 
03A-S B07NG2 S&S : WHOOl WH002 WH004 
HfffffHffffffffffffffffffffffff*ffffffffffffffffffffffffffffffffHfffffff-ffHfffffffffffffffffffffffHf 
04A-S B07NG3 S&S : WH001 WH002 IJH004 
f~ffffffffffffffffftffffff*tffffffffffffffffffffffffffffffffffftffff-fff¼fffffffffffffffffffffffffff 
OSA-S B07NG4 s~s : WH001 WH002 WH004 
fffffffffffffffffffffffffffff+Hf****************************"***"*"*Hfffff-fffffff-ff+ffffffffffffffff 
OoA-S B07t.JG5 St1S : WHOOl WH002 WH004 
ffffffffftfffffffffffffftfffffff1*fffffffffffffffffffffff•ftfffftffftfffffff-fffffffffffffffftfffftfffffff 
07A-S B07NG6 s~s : WH001 WH002 WH004 
fffff-ffttfftffffffffftfffttffff*l*****f+ftfffffffffffffffffffffttffftffffffffff-fffffHffftftffffffff~ 
OSA-5 B07NG8 StiS : WH001 WH002 WH004 
fttffffftt•ffttttff¼tttttffffttt******************•*****•····•·**"***•"*******ffffffftttttfffftf¼tfffff 
09A-S B07NG9 S&S : WH001 WH002 WH004 
t•ttttff¾•fftfftfffftftffffftfffftfffft•tttft+fHfftttfffffft••tttftt•tt•fffffHf.fffftftf•ttttfftftff:fff 
10A-S B07NHO S&S : WH001 WH002 WH004 
fftffffftfftfttftfftttttfftftffftftttftff • • +~¼ffffffffffffftttfttftftfffffffffffffftffftfttfftfff fffff½tf 
11A-S B07NH1 S&S : WHOO! WH002 WH004 
HffffftHtfffH+IH+HHfffHHtH·'.'!HH->H•HfHHHf·HHHtftffHfffftf-fffffftttfftfftHtfffHfHHftHf 
12A-S B07NH2 S&S : WH001 WH002 WH004 
ffttffHtftff • fffffttff+ftftfff• f t~~*·>'<->¼ffff-> fft~~ttfff¼ffft•ttfffffff+ffft•Htfftfff¼ffftffttt ffffHftf 
13A-S B07NH3 S~,~ ; 1-iHOOl WH002 WH004 
HHHHH··HfffHHfHHfflHHfH->->',H ~,>HH,H~ 'H1J/§ff*HHtf¼ttHHHHfH¼HffttH+HHfffHtH*HHfHft 
14A-5 B07NH4 : ,.:. !.!H001 WH002 i<H004 
fHH·ffHfff¼f·H·H'.i:if¼Hll:HffH'>~ ·>•.•~4***4****••?-M • *'tHftHfH·HffHfffHft{!¼ffffHHH«·HfHH}HHH-ftt* 
15A-5 B07NF9 :'.,; ' !.IHOOl I-/H002 WH004 
HHfffHftiHHffHifH'.l!HHtHi;-, ., .,, .;HH·t*il*+-t-><·~HHHfHh• f,!HfHH¼HfffHffffHHHHHtHf.H-H·fHH-t 

16A-5 B07NH5 ~:-S : WH001 W~002 WH004 
HH¼ffH,HffHfHf-tHf:•H**H'H->·~/4H +****"**"'>•} fffffffHH4'tff*HfHtHH·HffffftffiHfHH-!l:HlfHHfHfH 
17A-5 B07NH6 s~.s WHOO: WHC-02 .IH004 

17B-S B07NH6 MS WHOOl WH002 WH004 

17C-5 B07NH6 DUP WH0,)1 WH002 WH004 
. . . . . . . . . . . . . . . . .. .... .. . 

170-S L C S ~l.S : ,iH(IJ l WH002 i-iH004 
======:=========================~~=======~=~========~==~===============:==--------=====-----:------------

P.~i ~ASED DV I~--- j.l' 

ilevised 

Tn ~i !/'""T"R'"T• F 1 •f41•1•-i-~I' t1• ; I; ! I\ , .\.II \,,\ I 1J , ·, 

F~evision # {1)'1 ,J& 7 t,.e) 

Date 1:1.. - 3 · 'P .. 
Initial ~o..~~ 

DATE RECEIVED BY 



. 

- - --- - -------------------, 

CHAIN OF CUSTODY 

Custody Fonn Initiator %,, e, a,• M°'!:S3 z:Hfz: 1....::-< 

Com"anyContact Sroe We,-ss ) ~01\ tni~c.'-'.el\ 
Project Oe-signationiS.mJl!ing t.oatiom \os;, ~&,gp.. ( 0 \.,a»Be n; 

' 

Ice Oie-st No. --:t:"-r- --:tF ':I 5 
Bill of Lading/Airbill No. _ ¢SI 9QQ ?e: 5:, 

retet,han• 3-=,"- I "S3, '3-=iG,- s rzz 
; 

Coll«tion Oat• \\ f ::z.J-{S.lc 

Fiefd Logbook No. /99fp'7,Z'ZL 

Off1it• Property No. WQ -4--q(.z -z 
=ll:-15 .,,,,.,,,-:TB'-\. 

M•thod of Shipment _..,i;,.,,M.;;;.Mopg..g;:a~...,_--------------------------
Shi~ to~c:ofs / HsKc;.es\ 2 Qf 3m Y:W,MZ>trr: AuE, g,4:fH'>rrlf> CA 9':/X:O':J-op~ 0 ~ ; 
P01sibl• Sampl• Haurdl/Ramarici ...,M.._'O_M_c" ________________________ _ 

SMnpf• tdffltifiation 

~¢7~(;?}0 \ "- \ OC><H::-,be 
j 7.z:, :Z, X? ML. 

I lx(:z5,-k Ct:'6Jt::1R,a R,,1eg >aJ1t6e:Nr 

~~~2 t I I l t l t ~ ~::z~ :£~ t 

O Fiefd Tramfff of Custody 04AIN OF POSSESSION (Sign and Print Nam.,) 

Refinq edby: Recaived by: Date/Time:· 

/ 2/l /qz_ (l L.f ':) 
Received by: Oat.mme: 

~ 13L /'J..-J..-91.. 1130 
Relinqui1Md by: Received by: Oat.mm•: 

Refinquished by: Recaived by: Oat.mm•: 

Fin.£ S.mpf• Oi~tion 

Oi'f)CJUM Method: Oi~by: Oat.nim•: 

Commwnts: 

-·---~-- ·--·- · 
;).~ \A __ ,..·.· .. · -- ' 



@Westinghouse 
Hanford~ SAMPLE ANALYSIS REQUEST 

Collector t:1)P,, ~ R 02 Mear,-.3>lza'-'t 6i I A t-0,A...i. Date \\:f 2 \ Is.~ , , 
Company Contact ~~!: Wgi:z~ or Telephone (5~ , 3-::r-Co - \ ~e 3 
' ~°" "",-t-c."'-e.\l ·- "3-=tb -6 I 2. 7.. 

Sample • Date nme 
Number and Type of Sample Containers/Analysis Requested ' Number Collected Collected 

~d7~~o Se \,,~ \ (q2 , .... --- .. i,J'l000MQ-1>lctst"iC.: A\o't\o.. s"i)«. ( AM.Vl.l, u.'), Grass~ 
LSE:" C\O Sr-

~ 

G-o,W\M4. s~c., 
ss v N\.e<"c~C"i~ -., "' 1 >( zso~ - Cs-\a.ss . . 
Se '-"" ~x 2 S' 0 'IY\_Q - (... \4.S'i ~ Leo.ch 

:,V $£ ,1.1 '., ✓ ~x \ 2. 5 f'f\.Q. - G-l4SS ~ -:c~ ~ A.A. ~e"t"~\s·· 

I~~.~~ Sc \' l-z.da ~ ... t-.~r-- ..... f(X' 1000-..Q -1>\a.~"tir-: A.\ ... 'n,;, ,:,,...,~ (A.rn :1)u. U ), G,rnsc; 1'o~a., ,, - ,I -- G-Cll.m"'4 ~ec. . ~o Sr 

~5 
~ -~ 

I.;' l IC ':l SO ftli - ~\a.<.'.< ~ \ o""d · • 
ss I,; ~ x 250~~- Glo.s< : 11\e~ur"' · 

1 / ~e: 1, '., t-rf )( 12 5 M .Q - G-\"-SS. ·. 'IC? a,<;,.~ A.A. ~~O\\C:.. . 

~-'.7~\ rso , , I"'?. , I C\ 'l.. \'7::.-SL::. V 
✓, (OO ] -\>\a. , All'~.._~~ (A,..,~,lk), CrtWS Sr.-c..16c~S.ie 

lC 0- - ,~·h<": c: .. -~ti · · 

I s~ I I \/ IX2So-0J_\asc;::, __ ,.( 

s- .... <xi $0 M.Q ( ... \~c;. ! f'\PN' u __, . 

V' ,;/; ~- V" v 1x 1'25 ~.Q r_\a.~ ; -. c~ o..d. AA Me~.:\k·-

~r{"'"JJ...::..7 51£ l d--z.do.-, /~~l... I l.rf "X' /O()()m .R- 7>/a~-r,'c : Al n\\11 C.oPr ( A f'#. ~. Cl) C.n::s~ Be~Q , 
~oc;.,· -

(MJ.w,.w..n $b('C. 
~ I/ , 

Is,;- V r1 ;( l SO "".Q - G-lass : L,:,o.d 
!Sc I/ 'o')( zso _Q - C,-\.q.~s ·. r-\erc.o.N 

'i,, Sc 'f I, ..... {){ \2.5 t'I\.Q - ~ss ~ :i:c.'¥ ~ AA ~e~o..\s-
1,-,.. 

•Type of Sample A • Air L • Liquid SE • Sediment . T • Tissue X • Other 
DL • Drum Liquids 0 • Oil SL • Sludge . w .. Water . 
OS • Drum Solids s • Soil so • Solid WI ""Wipe 

Field Information 0 S r,t\,. ~<'oj,~t ~Q. q 2.- 31-"\-

Special Handling and/or Storage 4-oc 

Possible Sample Hazards /{ONc 

. 
.:._ .. ... 



CHAIN OF CUSTODY 

Custody Form initiator :S,,z,,"" • t::::\enr. , >6::z '-r':f 
osm ~ojec.t- Wo. I 

qz.-"31-4 
Com.,anyContact Sme We\-ss ) ~01' M, ,c.'-'.el\ 
P_roj.a Oesignation/SamJ"ing t.oatiom \op t\k~ "2f 11mf3,A: 

J ' 

Tef..,non• 3':fl>-H,S3, '3':f~-5 IZZI 

CollKtion Oat• ' , / '-z---z_ /q ? 

g, w € B He,;eSBo ?,e;;e ~ri 

Ice 0,est No. h L-#: "Z "'3 Fiefd Logbook No. / 99Rc{:, c Z Zk 
Bill of ladinglAirbill No. .. ¢ 6J 9QQ 7 ~ S°t Off"t• Property No. 4/f 7 -IJ-a' ZZ , 

-:,;:,s~~ M•tt~od of Shi.,ment _ _.c;....,.C:¢Piz..,_ .... :::5 _________________________ _ 

I A D II Shi"i,ed to :::Z:-...Oe »PB¼\ 713 ¢'. We16:zt::trv£ &•fdt::MriO CA 9 LI f?o4-oo ~o I -1119" > 
Pouibl• Sampl• Hazard.vR~arit1 ...,M.._'O_.#._c"..._ ________________________ I 

SMIJ'i• Identification 

\;,(.,\ppp tt\'-c :::Z. x,:Z So N''- \1..::~;:i.)1.1:Z ...... 5uM~t---.. GJ.-...., .. ,"'rc6~,1:1a-R,.i.;\t11..c:P..-_~ .. 2..,Pf-.&r::::!::=-f:J...,:..n-..._ i I j '---1--i--J+--I _·_ 

O Fi.td Tramferof Custody OfAIN OF POSSESSION (Sign and Print NamtKI 

Receiv@d by: OatefTTme: 

i -z_ Ii Jc,_ Z-

Oatwrime: 

/'J.-2-91... // "JO 
Refinquilhed by: 

Refinquilh@d by: Receiv@d by: 

Fina6 S.mpl• Oi~tian 

Oatwrime: 

Commffln: 

: • . h : 1. -



@We~ SAMPLE ANALYSIS REQUEST Hanford~ a . ,.• 

Collector Me.~:211:>S> t:::">ea:r . e:> 6n L':l la:)\&r:c:-"\ • Date ,,1-z.."LIC\1._ 
.; , 

Company Contact fu:,~, Wg~:z5 or Telephone (S~ l 3-=tro - \(of:! 3 

.-~o""" ~ ,-t-c.~~ \\ '3-=i-b -Gl2.'2.. 

Sample • Date Time 
Number and Type of Sample Containers/Analysis Requested 

Number Collected Collected 

l?-irtt~.'3 SE ,,\-z..--z.(a.7 \~7_C::. (.., ~IOOOrnQ-l>lQ.st"\C.: A\,,'no. s~ ( AM.°?u., u.)' G.rc:6S~-
lSe:'" C\O Sr 

, 
' Ga.W\.-tll. s~c. , • 

ss II' ~ )( zso~.Q- Cr\~s . N\.e(' C ~1''1 " . 
Sc r/ ~x 2 $0 1'1\.R_ - (,\4.SS ~ LeG.d'·• · , , 
Sc " ", ,,I-( X \ 2. 5 "".Q. - G-lc:tss ~ :ca ~ A.'A. °M.e1:"~\s . - -

' l~d.:1·~ ,r-.... u. Sc .... , /--z_-z Ji;, \\ cc:. , ~ (000 ... .Q-1>\a....,,""tir ~ A\,.n.., '"""'~ (A.M1>u. ll),&nsc..l>P"t"a., -, .; .., 
!Ill' / G-o.m~ <:t-.~c. qo <;r 

✓ 

~s II l )(. 'J so ""i - G-\a..,,~ . 'o""d . . 
~ 

~ x 2 50 y,.o..Q - G- lo.ss : SE I/ f1\ercu "" 
•, ·..-.. ,i.- ~e: 1-' 

.._,:. 
(/ r( X' 12. 5 "".Q - G--\~ss ·. IC~ ~ il ~~o,.\.c::,, 

_.,_ 

! , \, . ... , 

~J7~6.~ ~ hh"?fo7 I 44,..__ , 1/.. ..Q Alt-~..._~~ (A,..,~, lk), Crt'MS Sn-c.., 6.~CS.,•c 
'1cl000 M • ~~<;-\-1' C" : C,. - ~ r, · · 

I V 
I s~ . I I i/ Ix 2So- O. r_\asc::: : , ,. __ (-_ 

s- - ·! / .,,, 
\ X l SO ,.,...Q (~\as:c; : ft\Prr· u "'-' · 

'/ SI. ~- ~.I v r .x 1"2.S "'_Q r-,~~ ; ~ c~ o,i,J. AA Me~"-k· 

~7},J.~r- 5!; ,~ I ·z.:z:. '°'., l"---\oD vi "i>< /{Jot),,, .2 - f'!c.w,'c : Al n\\11 C.ne(" (Ar,.. ~.... ll) G-n:sc;; ~e-tq , -r ra .,,,. ¥AA. s j) t'c. qo5" 
V , 

Is-;- i/ fl X l So ""..Q - (,.(ASS : l ~o.d 
Sc v 1'}( zsa _Q - c,..,t~~s : l'-\e rw. N 

'I/ Sc 'L, i I, .... lfx \2.5 ""..Q - G--lAss :. "J:c.'\> ~ AA ~e~a.\s-
; ,, ,. 

•Tyg~ of-Sample A • Air L • Liquid SE • Sediment T - Tissue X • Other 
DL • Drum Liquids 0 • Oil SL • Sludge w • Water 
OS • Drum Solids s • Soil so =- Solid WI .. Wipe 

Field Information 0 S N\ ~roj~!:.t MQ. ct 2.- 31-4-

Special Handling and/or Storage 4-oc_ 

Possible Sample Hazards /{ON€ 



CHAIN OF CUSTODY 

Custody Form Initiator ~?,,A tv M:em::; +¥"n '--'i 

Company Contact Sme Wei4SS ) ~01' f1\ i-rc\.-\el\ 
Project Oe-signationls.mpting Locatiom ,c:p l\'i:Ee '9\~ac::o-?,,,e,, 

' ~ ,-4:1;,-g., \::!,e.,~»,p "S;, EA< :e,, ; 

Ice O,e,st No. ::C:c :1iai11,. "2fe 

Sill of Lading/Airbill No. e{5! S,00 · 7,?.ST 

osm 'pc-ojec.t- No. 
crz.-31-4 

Tef~3':J"-l "&3, 3':1G,-512Z ; 
' 

Collection Oat• \\ h--3 /9 :Z · 

Fiefd Logbook No. i99i0b:Z."1...l.. 
Offlite Property No."if3-IJ-0/Z2. , 

=#75 Jtf <¥-:TB<'-<-_ 
· M•t~od of Shipment __ _.E...,~.....,_..,_g_=-"--------------------------

Shippedto :::S::M&/Ns"j?.LJ\\ 7,,¢!;¢ Wg.,2'ttr Avt;;; R,,t:it:0seJt> ~d 9'::/8'P':l-00'::i-o : 
P01sibl• Sample Hazard.vR.martci ,.M.._O_.M_'E., ________________________ _ 

~c7>:-\<fuI 

~o7,:4G,9 

t:~:; 

O Fi~d Tramfer of Custody 

Relinquished by: 

Retinquish@d by: 

Catnm.na: 

L\ \ E 

CHAIN OF POSSESSION 

R.ceiv@d by: 

Receiv@d by: 

Receiv@d by: 

0i~by: 

j 

(Sign and Print NamM• 

(J L{5 
Oata(lime: 

J/"30 

Oata(lim•: 

Oat.rim•: 

- -~~-: ~-- - · : ; 1 ],"'0:l 



- - - -- ·- ------------, 

961 ZL,Q? 05q-i ~.I .I (. ... l~i-_. i j 

@:s1n:-,a~ SAMPLE ANALYSIS REQUEST 

Collector l:::M,);\ppp t:::::'\PssS:, l'HVl ._:::, G,lot::<>t"sW- Date \\(--Z.3 /5::z . J ; 

Company Contact ~,~~ Wgi~5 Of'" Telephone I SOC\ , 3'-=trc -\Co63 
1'0"" ~,tc.~e.\\ "3-=tb - 612. '2. 

. ·-

Sample • Date nme 
Number and Type of Sample Containers/Analysis Requested 

• Number Collected Collected 

~tTI ,c:!::_~ Se \, l-z3 le;.,. t'-\CZ"""t.r:, "' ~l000MQ-1>lctst"\C.: A\o'no. S'MC.. ( A-,w\.\>1.4, u.), Gross~ 
IS6:" °-0 Sr 

, 

G.clMM.d s~c, 
S5 ., "1 >< 2Soy,J2. <r\o.ss . N\.e<' C U.1'41 . 
Se "" ~x 2. SO 1'1\~ - C.. \4.ss ~ Leo.ct· 

-11/ . Se 1 r, '., v ~ X \ 2. 5 f'f\ .Q. - G-la.ss . -:c:~ ~ AA. tl\e"t"A.\s-· . 

~fl., .... - .n Sc ""' l"'t.,; /q , \ t:> ,r:.. "' -()( 1000-] -l>\a.~'t(r '! A\~h-o. '""or (A.tr. l>c..\ U),G-r~ll~Q., 
, ,, ~ 

~ G-a."'~ <:.r..ec.. 'lo Sr-
~s I/ f ~ ~ so l'fl.2. - Cr\a.c.c. ~ , 4 .,._J 
ss c., h" x 2 SO M.Q - G- la.,;.s : ('(\ei"Cu t'4 

I I/ ~e: ,I/ 'I, "' h' )( 12 5 M _Q - fr\Q.SS : IC'\> o,.d. - A.A. f-1'~"'\c; 

~,1;,,.-.1.LJi..- ~ , ... h,3/q7 \C"l;n ., v. .D °\)I A.lfk"- ~~ (A"", 1> .... ,1"), (,-~ ~c..., 6c.-.~,, 
I ~ 1000"" - \o.c;.+,'c- : c::,. _ Q,... -

-
s~ _,, 1 x 2so - o _ r-\asc:: : 1 - _c 
s- I lXl so "".R (.,.\~-; : 1'(\pr~ '-'- -• . 

1 ,, ~/; ' ,I' 
\.., {ll. l'2.S 111\..Q r .. \A~ : ..,. c~ o-l AA M~~~k -

~7~U\ 5E '\ b"' h-z .. \, ~-0 c.~Y/00t)m.P- ?lasr,'c: ~la\\ .. C..oer f A~~- Cl) G.f'C:St;. ~e-tQ 

'!05,· -
r ..-<J. 'ff;.'#J-A. s 1:) ec. 

I, ., 
le;.:- v 11 x l SO 11,\.Q - Crltass : I Po.d 

!SE / llx ZS() .... 0 - G--\.q,~~ ·. l'-'-erc.o.N 
' I, Sc , .. 

V f"Ji \ 2.5 ""..Q - G-l.Ass ~ -:i:c.v ~ A A tlo\e ~ o.. \s" 
1, r 

•Type of Sample A • Air L • Liquid SE • Sediment T - Tissue X • Other 
DL • Orum Liquids 0 • Oil SL • Sludge w • Water 

A 

OS • Drum Solids s • Soil so • Solid WI ... Wipe 

Field Information o s ~ l<-oj~~t ~Q - "2.- 3T~ 

Special Handlino and/or Storage 4-oc.. 

Possible Sample Hazards /{ONE 

~ ------. - ------·-----·--·-·-·· ----·-------··---- ··-----·-----·•· ·--- --- ... -



.. 

9 r Dtl\Q? pr:;go 6 ~ ,.,1 .1 L. .. u~. 1 ,p 
I 

,· @Westtnltrm 
Hanfard ~ 

Collector t:-'.'br'rs?sa2 Mem::, ::4ca:e L'i ; ; 

Company Contact S:te,ie We,s~ Of'"' 

'lt°"' '\"\,-t-c.~\,\ 
Sample • Date nme 
Number Collected Collected 

SAMPLE ANALYSIS REQUE~ , .. . 

~,A,M,erl,, Date \' /-z_3 / G. "l.. 
. 

Telec,hone 
1 

< seq_ l 3-=t-<a - l <o8 3 
:3 ':J. b - G l 2:2. 

·-
Number and Type of Sample Containers/Analysis Requested 

~o, ... \"1..:-Z. Se ,, h_~ b'? \"2-c::>o c. 11""1000m.Q-l>\Q.st'\C.: A\o'no.. s'N't" ( AM,°?t-4, u.), ~rciss~ 

.56. ~ 0 Sr 
., 

Ga,W\ .. ,. s~c., 
~s ,.. ~ 'If ZSoJ. C:.-\A.ss : ( N\e~C'-1.!"1 ). . t 
SE: .. r( X 2 SO ~..e - (",\Ass ~ Lec.o'- '" ' ... 

, II ~ If ' , V 
\l 5 f'f\.Q. - G-lctss :c~ ~ A.A. \\\e"t"~S ' ., 

\ X . . 
~ 
~ 

I'--... 
~ 

"' I'--... 
"' "' ~ 

Q~ 

~ 
~ 

"' ~ 
"' "' ~ 

"' ~ 
•Type of Sample A • Air L • Liquid SE • Sediment T - nssue X • Other 

DL • Orum LiQuids 0 • Oil SL • Sludoe w - Water . OS • Orum Solids s • Soil so • Solid W1 .. Wipe 

Field Information o s ~ l<-oj,,+ ~Q- ~2.- 31-± 

Special Handlino and/or Storaoe 4-oc_ 

Possible Samote Hazards J/OIJE 
,• 



. 

96 \ 3l\9Z. ~599 

CHAIN OF CUSTODY 

Custody Form Initiator '.'¢'¥--, h h>n t::::":f"r:· wb-e L-':;! 

Com'2•nyConuct Sme Wei-ss ) ~01' <ri, 't"C.~el\ 
Proj~Oesignati~ingt.ocatioM \Po AAs&' GallJt::oB,A 

g\»,E?:,1 \d8c:½"Pl!--'S:> ~F64tl 

tee O,est No. ::,;:,-#" 4 (p 

Bill of LadinglAirbill No. d<?'l 'rOQ 7 ';;( S T 

0 SM 7'-ojec..t- ~ o . 
qZ.-31-4 

Tef9"hon• 3-=ll,- J ~S3, 3-=t(o- 5 IZZ 
' 

Collection Date \\ h .. '-\ IC\""L 

M•tt~od of Shipment _ _.e: .. ,..;.....,..p.,.@,;......,;:i..__ ________________________ _ 

Shi~ to Tr::::,"' IN;oY::<a,\ -Zof3,f Ws;,~m·n:: I 

P011ibl• Sampl• HaunwRemarlcs _,,M..,'O_.M_c" ________________________ _ 

SMIJ'l• ldffltification \ ~lML, ~ b~r-~,_,_1,,_,_:z._s_l::::>_i,_L-_c. __ ,,2_ ..... _s_,_d_Ri_,i-j'---S-c_o_,_M_FN_cr::_ 

O Fi~d Tramfer of Custody CHAIN OF POSSESSION (Sign and Print Namesl 

R«eived by: Date/Time: 

I L I If/~ 

Received by: Date/Time: 

/1.-'J..-'71 J 130 
Refinqui1hed by: Received by: Date/Time: 

Refinqu1shed by: Received by: OatefTime: 

Fi,,_ S.mple Oi~tion 

Oi~Method: Oi~by: · Date/Time: 

Commenn: 

d..n \ t\ 
:.. .~·.:. : . . ...... . \l : .-:•-:, 



.. .. 

• 9 q ZL\(:,)·7 0 -··on bt,J l(... .. ~tb \J 

® Westinghouse 
Hanfanlcan.,any SAMPLE ANALYSIS REQUEST 

Collector ~ ..... 99• t:::'\t:S'!Ct H::C'n'-':t S' \ A l'>:'>t'sw Date ,, h-'-'- t q_ "L 
) I 

Company Contact $-t-~~£ w ~i:z5> or Telephone I SOC\ l 3-=t <o - \ (o ~ 3 
"Ro"' ~,tc:.~~\\ ·~ '3-=tb -Gl2.'2. 

Sample • Date nme 
Number and Tvpe of Sample Containers/Analysis Requested 

Number Collected Collected 

i~ ..1·-, - \ ~,. se: ... ,., ~ ,~.., I ~ s::; f"\ v l.>'IOOo""Q-1>\Q.st'k: A\,,'t\o. S'MC. r AM v'""' U4'), ~rass~ ., 
I 

I .5£'" G-a.W\Md s~c. ' °'0 Sr 
ss 1 x zso~.Q - C.-\"-5s . N\.ei'c "'"'1 · . 
Se V l X 2 SO n\.Q_ - Cr \G.S'!. ~ Leo..& 

~,. Sc VI' ~ 'v \ X \ 2. 5 "'..Q. - G--lctss ~ :I:~~ A.A. "4\e"t""~\s ·, 

.. 
~d.7,-l~L.\ s.s \, 1-z.~ /q""2_ I L1" ..1, )( 1000-J -1>\a.~-tie-: A\ ... T'!o. s~o,. (A.M 1>14 u'tG-c-~l>e-t-a., - ., ., 

Isa- ~"'~ ~~c. "o s~ 
s:s V l x ~ SO Mi - C,-\Q.c:c: ~ , o""d 
Sc 1 x 2 so y'II\.Q - e,.. \Cle;.,; : ('(\e<'Cu '" ,v ~e: ~ii' ~I, / I )( 12.S M.Q - G-\~ss. ·. 'IC~ ~ A.A ~~oo.\c::.. . 

' 

. 
~J;-,_~\.~C:. So ,, hu I~--, \\"- ✓ 

I IOO _Q 1)\.4 , A\,»k' St>«-fA ... ,~,U.) 1 &~ B"'c:..,<rc.-..~~•, 
l( 0 M - 1~·hC" : <:.,. - DI r, . 

I 

✓ . s~ /X2So-O.r.\asc::: 1 -.,t 

s- \ '/( l so M.R (.,.\as;c; : ~P<'"I" 1.1..1"'"-.f ,~ <:la \J" ~- ·I I .x 1'25 IW\.Q r_\Q.~ : ""Tc~ o..cl """' M,~~\< . 

. · .-- .: ... ~ 

~ .... 1~\~1-. 5~ \ .. I-,...'--' h✓ ,,o ... -r I>< /O()()m .P- ?la.c:-r,'c : ..6.10~11. C.oPc (AM ~ , Ll) (?ft:$.; ~~-t~ , 
I <io5,,.. -

,. 
I r~'M.Wl.. 51:)ec. , 

I<.: v 1/x ZSOM.Q - G-laS"'> : I ~o.d 
St l')( ZSo ..... 0 - (....lq,~S: Me rcu. t'i-4 

11/ Sc \i.- f' -/ Ix \2.S ~.Q - ~ss ~ :t:c.'\> .c AA t\\e 't" C\. \s-
,. ,.. 

•Type of Sample A • Air L • LiQuid SE • Sediment T - Tissue X • Other 

A 
DL • Drum Liquids 0 • Oil SL • Sludge w .,. Water 
OS • Orum Solids s • Soil so • Solid WI =- Wipe 

Field Information 0 S f'I\ \)<'oj~~t ~o . q: 2.- "31-"\-

Special Handling and/or Storage 4-oc 

Possible Samote Hazards /{ONE 
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WESTINGHOUSE HANFORD COMPANY 

Results of Analyses For: 

METALS 
Case No. N2-11-183 

(TMA/Skinner & Sherman W.O. # S2-11-332) 

January 12, 1993 

TMA Master Work Order N2-11-183 

1307 WF9 -Tmfl - ~5'/ 
1Je7 lJ e.:a ltrJA = 3 5 5-

TMA 



1iviA 
Thermo Analytical Inc. 

Skinner & Sherman Labs., Inc. 
300 Second Avenue 
Post Office Box 521 

Waltham. MA 02254-0521 

(617) 890-7200 

FAX (617) 890-3883 

January a, 1993 

TMA/NORCAL 
2030 Wright Avenue 
Richmond, CA 94804 
Attention: Dan Stuermer 

Quality control Narrative 

Scope 
Eight (8) soil samples were submitted to TMA/Skinner & Sherman 
Laboratories, Inc. on November 25, 1992 from TMA/Norcal. The 
samples were analyzed for the USEPA CLP TAL metals. The analysis 
were performed under TMA/Skinner and Sherman work order S211332. 

Methodology 
The samples were prepared, analyzed and reported in accordance 
with the USEPA' Contract Laboratory Program Statement of Work 
ILM02. 

Discussion 
. All quality control requirements were met for the samples with 
the following exceptions: 

The antimony digestion spike recovery exceeded the control limit 
requirements. 

Please feel free to call if there are any questions concerning 
this package. 

Respectfully submitted, 

TMA/~NER & SHERMAN LABORATORIES, 

~~ 
INC. 

David N. Peterson 
Assistant Laboratory Manager 



WESTINGHOUSE/HANFORD 
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SAMPLE NUMBER: 
INORGANIC ANALYSIS DATA SHEET 

807ND4 
Lab Name: SKINNER & SHERMAN LABS. Contract: 68-D0-0108 

Lab Code: SKINER Case No.: N2-11-183SAS No. SDG No.: B07ND4 

Lab Sample ID: 11332-01S 

Date Received: 11/25/92 

Matrix (soil/water): SOIL 

Level (low/med) LOW 

% Solids: 76.2 

Concentration Units (ug/L or mg/Kg dry weight): MG/KG 

CAS No. Analyte :concentration:c: Q lM 
I I 

'-' 
7429-90-5 lAluminurn 5290 :P 
7440-36-0 :Antimony 4. 1 u : N lP 
7440-38-2 :Arsenic 2.9 s: :F 

l7440-39- 3 :Barium 45.5 s: :P 
:7440-41-7 : Be,~ y 11 iurn: 0.10 u: :P 
:7440-43-9 : c admium 0.33 s: :P 
:7440-70-2 :calcium 3650 :P 
l7440-47-3 lC:hromium 10. 3 I :P 
: 7440-48-4 :cobalt 5.4 Bl :P 
:7440-50-8 :copper 26.0 :P 
:7439-89-6 :Iron 13100 :P 
:7439-92- 1 :Lead 18.0 s :F 
:7439-95-4 :Magne sium: 3800 :P 
: 7439-96-~, :Mangane se: 19,3 :P 
:7439-97-6 : Mercu ,~y 0.06 u: : cv: 
: 74 40 - •2)2-0 : Ni cke l 10.0 :P 
:7440-09-7 :Potassium: 716 B I r:, 

I [ 

:7782-49-2 : Sel1_':"' nium .3. 4 :u :F I 

:7440-22-4 :si l ver 0.61:u :P 
7440-23-5 : '.3 odium 279 :s lP 
7440-28-0 lThalliurn 0.30:u lF 
7440-62-2 :vanadium 27.9 lP 
7440- 66-6 :zinc 192 :P 

:cyanide :NR 
I I ,_, 

Co lor Before: GREY Clarit y Before: Te xture: COARSE 

Color After: GREY Clarity After: Artifacts: 

Comments: 

FORM I - IN ILM02.~ 

002 
-------- ------------



WESTINGHOUSE/HANFORD 
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INORGANIC ANALYSIS DATA SHEET 
SAMPLE NUMBER: 

B07ND5 
Lab Name: SKINNER & SHERMAN LABS. Contract: 68-DCZJ-0108 

Lab Code: SKINER Case No.: N2-11-183SAS No. 

Matrix ( soil/water): SOIL 

Level (low/med): LOW 

79.7 

SDG No.: B07ND4 

Lab Sample ID: 11332-025 

Date Received: 11/25/92 

% Solids: 

Concentration Units (ug/L or mg/Kg dry weight): MG/KG 

:cAS No. 

:7429-90-5 
:7440-36-0 
:7440-38-2 
:7440-39-3 
'7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 

,7439-95-4 
:7439-96-5 
:7439-97-6 
:7440-02-0 
:7440-09-7 
7782-49-2 
7440-22-4 
744.0-23-5 
74.40-28-0 
7440-62-2 
7440-66-6 

Color Before : GREY 

Color After: GREY 

Comments: 

Analyte :concentration C 

:Aluminum I 5740 
' Antimony 4.0 u 
Arsenic 3.5 
Barium 50.9 
Beryllium 0.10 u 
Cadmium 0.45:B 
Calcium 4020 

,Chromium 9.4 I 
I 

:cobalt 5 .4 :s 
:copper 34.2 
:Iron 13100 
:Lead 21. 6 
:Magnesium: 3870 
:Manganese: 251 
: Mercu,~y· 0 .06:u: 
:Nickel 8.9 : 6: 
:Potassium: 736 : B: 
:selenium 0.72:u: 
:silver 0.s9:u 
:sodium .339 :B 
:Thallium 0. 32: U 
: vanadium 26.4 
:zinc 216 
:cyanide 

Clarit y Before: 

Clari t y After: 

FORM I - IN 

Q 

N 

M 
I _, 

p 
p 

F 
'P 

p 
p 
p 
p 
p 
p 
p 

:F 
:P 
:r 
:cv: 
:P 
:r 
'F 

p 
p 

F 
p 
p 

NR: 

Texture: 

Artifacts: 

CO AR SE 

003 

I 
I 
I 

I 
I 
I 

I 
I 
I 



WESTINGHOUSE/HANFORD 
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SAMPLE NUMBER: 
INORGANIC ANALYSIS DATA SHEET 

B07ND6 
Lab Name: SKINNER & SHERMAN LABS. Contract: 68-D0-0108 

Lab Code: SKINER 

Matrix (soil/water) 

Level (low/med) 

Case No.: N2-11-183SAS No. SDG No. : B07ND4 

Lab Sample ID: 11332-03S 

Date Received: 11/25/92 

SOIL 

LOW 

% Solids: 96.4 

Concentration Units ( ug/L or mg/Kg dry weight) MG/KG 

CAS No. Anal y te :concentration:c 
' '-

7429-90-5 :Aluminum 5580 
7440-36-0 :Antimony 3.3 :u 
7440-38-2 :Arsenic 2.7 
7440-39-3 :Barium 51. 9 
7440-41 -7 :Beryl lium 0.0s:u , 
7440-43-9 :cadmium 0.20:u 
7440-70-2 :calcium 9120 

:7440-47-3 :chro mium 10. 6 
:7440-48-4 :cobalt 5.1 :B 
:7440-50-8 :copper 20.7 
:7439-89-6 : Iron 13400 
:7439-92-1 :Lead 23.6 
:7439-95- 4 :Magnesium: 3840 
: 74-39-96-5 Manganese: 195 
:7439-97-6 Mercur)' 0.0s:u: 
:7440-02-0 Nickel 10.5 
:7440-09-7 Potassium: 6.53 : B: 
:7782-49-2 Selenium 0.58:u: 
:7440-22-4 Silver~ 0.49:u: 
l7440-23-5 ,Sodium 224 :s: 
:7440-28-0 :Thallium 0.26:u: 
:7440-62-2 :vanadium 26.9 
:7440-66-6 :zinc 144 

:cyanide 

Co lor Before: GREY Clarit y Before: 

Co l or After: GREY Clarity After: 

Co mm e nts: 
SHELLS 

FORM I - IN 

Q 

N 

I 
I 

:M 

:P 
:P 
:F 
:P 
:P 
:P 
:P 
:P 
: F'' 
:P 
:P 
:F 
:P 
:P 
:cv: 
:P 
:P 
'F 

p 
p 

F 
p 
p 

,NR: 
I I ____ ,_, 

Texture: COARSE 

Artifacts: YES 

ILM02 .-0 

004 



WESTINGHOUSE/HANFORD 
1 

SAMPLE NUMBER: 
INORGANIC ANALYSIS DATA SHEET 

BIZl7ND7 
Lab Name: SKINNER & SHERMAN LABS. Contract: 68-D0-0108 

Lab Code: SKINER Case No.: N2-11-183SAS No. SDG No.: B07ND4 

Matrix (soil/water) 

Level ( low/med): 

SOIL 

LOW 

Lab Sample ID: 11332-04$ 

Date Received: 11/25/92 

% Solids: 78.2 

Concentration Units (ug/L or mg/Kg dry weight): MG/KG 

:cAS No. Analyte Concentration:c: 

:7429-90-5 :Aluminum 6020 
:7440-36-0 :Antimony 4. 2 :u: 
:7440-38-2 :Arsenic 3.1 
:7440-39-3 :Barium 53.1 
:7440-41-7 :Beryllium, 0. 10 u 
'7440-43-9 :cadmium 0.39 B 
7440-70-2 :calcium 3880 
7440-47-3 :chromium 12.9 
7440-48-4 :cobalt 6.0 B 
7440-50-8 :cooper 27.5 
7439-89-6 :rron 1420121 
7439-92- 1 :Lead 20.6 ' 7439-95-4 :Magnesium: 4230 
7439-96-5 : Manganese: 250 
74.?,9 - 97-6 : Me,~ cu,~y 0.06,u: 

:7440-02-0 'Nickel 12.6 
:7440-09 -7 Potassium: 797 :s: 
:7782-49-2 Se lenium 0. 66: u: 
: 7440-22-4 Silver 0.63:u: 
:7440-23-5 Sodium 299 : B: 
:7440-28-0 Thallium IZI. 39: B: 
:7440-62-2 Vanadium 30.0 
:7440-66-6 Zinc 2 03 

Cyanide ' I 
I I , _, 

Co lor Before: GREY Clarity Before: 

Co lor After: GREY Clarit y After: 

Comments : 

FORM I - IN 

Q :M 
I I ____ ,_, 

N 

s 

1..-J 

:P 
:P 
:F 
:P 
:P 
:P 
:P 
:P 
:P 
1 0 , , 
:P 
:F 
:P 
:P 
cv: 
p 
p 

F 
p 
p 

:F 
:P 
:P 
:NR: 
I I ____ ,_, 

Texture: COARSE 

Artifacts : 

ILM02 .-0 

OD5 



WESTINGHOUSE/HANFORD 
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SAMPLE NUMBER: 
INORGANIC ANALYSIS DATA SHEET 

B07ND8 
Lab Name: SKINNER & SHERMAN LABS. Contract: 68-D0-0108 

Lab Code: SKINER 

Matrix (soil/water) 

Level (low/med): 

Case No.: N2-11-183SAS No. SDG No.: B07ND4 

Lab Sample ID: 11332-05S 

Date Recei ved: 11/25/92 

SOIL 

LOW 

% Solids : 97.9 

Concentration Units (ug /L o r mg/Kg dry weight): MG/KG 

:cAs No. 

:7429-90-5 
:7440-36-0 
:7440-38-2 
:7440-39-3 
:7440-41-7 
:7440-43-9 
:7440-70-2 
7440-47-3 
7440-48-4 
7440-5121-8 
7439-89-6 
7439-92-1 
7 4 39-95-4 
7439-96-5 
7439-97-6 
7440-02-0 

:7440-09-7 
:7782-49-2 
:7440-22-4 
:7440-23-5 
:7440-28-0 
:7440-62-2 
:7440-66-6 

Color Before: GREY 

Color After: GREY 

Comment s : 

Analyte :concentration:c 

:Aluminum 5260 
:Antimony 3.4 :u 
:Arsenic 2.2 
:Barium 40.0 :B 
:Beryllium: 0.0s:u 
:cadmium 0. 2 0:u 
:calcium 2140 
:chromium 9 .2 
:cobalt 4.0 :B 
:copper 6.9 
:Iron 11400 
:Lead 3.4 
:Magnesium: 3690 
:Manganese: 164 
:Mercury 0 . 05 u 
:Ni cke l 10.7 
:Potassi um: 563 B 
:se l enium 0.58 u 
: s il ver 0.50 u 
:sodium 103 ,B: 
:Thallium 0.26:u: 
:vanadium 23.2 
:zinc 26.8 
:cyanide 

Clarity Before: 

Clarity After: 

FORM I - IN 

Q :M 
I I ____ ,_, 

N 
:P 
:P 
:F 
:P 
:P 
:P 
:P 
:P 
:P 
:P 
:P 
:F 
:P 
:P 
: ( : \/ : 
:P 
:P 
:F 
:P 
:P 
:F 
: p : 
:P : 
: NR: 

Texture: 

Artifacts: 

COARSE 

OOti 
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WESTINGHOUSE/HANFORD 
1 

INORGANIC ANALYSIS DATA SHEET 
SAMPLE NUMBER: 

B07NF0 
Lab Name: SK INNER & SHERMAN LABS. Contract: 68-D0-0108 

Lab Code: SKINER Case No.: N2-11-183SAS No. 

Matrix ( soil/water): SOIL 

Level (low/med) : LOW 

% Solids: 4.3. 5 

SDG No.: B07ND4. 

Lab Sample ID: 11332-06S 

Date Received: 11/25/92 

Concentration Units (ug/L or mg/ Kg dry weight) MG/KG 

:cAS No. Analyte :concentration c: Q M 
I _, 

:74.29-90-5 :A luminum 74.00 p 

:74.4.0-36-0 : Antimony 7.5 u: N p 

:74.4.0-38-2 :Arsenic 1. 9 s: F 
: 7 4.4.0- .39-3 :Barium 5.5.2 •s: p 

:74.4.0-4.1-7 : Beryllium : 0.18 u : p 

:74.4.0-4.3- 9 :cadmium 3 . 4. p 

:74.4.0-70-2 :calcium 5070 p 

:74.4.0-4.7-3 :chromium 14.. 1 p 

:74.40-4.8-4. :cobalt 5.7 s: p 

:74.40-50-8 'Copper 2 3.1 p 

:74.39-89-6 Iron 13900 p 

:74.39-92-1 Lead 32.0 I F 
:74.39-95-4. Magnesium: 3870 ,P 
: 7_4.39-96- 5 Mangan ese: 181 :P 
:7439-97- 6 Mercur y 0 .10 B :cv: 
; 7 4.4.0 - 02-0 Ni c kel 11. 2 B :P 
: 7 4.4.0-09- 7 Potassi um : 962 B p 

:7782-4.9 - 2 ,Selenium 1. 2 ,u F 
:74.4.0-22-4. :si lver 1. 1 :u p 

:74. 4.0- 23-5 :sodium 364. :s p 

:74.4.0-28-0 : Thallium 0.82:s: F 
:74.4.0-62-2 :vanadium 35 . 9 p 

:74.4.0-66-6 :zinc 377 p 

:cyanide NR: 
I I , _, 

Color Bef o re : BRO WN Clarity Before: Te xture: FINE 

Color After : BRO WN Clarit y After: Artif acts: 

Comments: 

FORM I - IN ILMl?)2 .JZl 

007 
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WESTINGHOUSE/HANFORD 
1 

SAMPLE NUMBER: 
INORGANIC ANALYSIS DATA SHEET 

B07NF1 
Lab Name: SKINNER & SHERMAN LABS. Contract: 68-D0-0108 

Lab Code: SKINER 

Matrix (soil/water) 

Level (low/med) 

% Solids: 

Case No.: N2-11-183SAS No. 

SOIL 

LOW 

78.8 

SDG No.: B07ND4 

Lab Sample ID: 11332-07S 

Date Received: 11/25/92 

Concentration Units (ug/L or mg/Kg dry weight) MG/KG 

I 
I 

:cAS No. Analyte :concentration c: Q :M 
I I I _, I - ' 

7429-90-5 :Aluminum 5220 :P 
7440-36-0 :Antimony 3.8 u N :P 
7440-38-2 :Arsenic 2.0 B :F 
7440-39-3 :Barium 52.8 ; p 
7440-41-7 :Bery llium: 0.11 B :P 
7440-43- 9 :cadmium 1. 1 ;p 
7440-70-2 : c alcium 3990 :P 
7440-47-3 :chromium 47.0 :P 
7440-48-4 :cobalt 8.8 s: :P 

:7440-50-8 :copper 15.9 :P 
:7439-89-6 :rron 17800 :P 
:7439-92-1 :Lead 18.6 :F 
:7439-95-4 :Magnesium: -3700 :r 
:7439-96- 5 :Manganese : 207 ; p 
:7439-97-6 Mer-·c u,~y 0.06 u: : C\/ : 
: 7 44.0-02 -0 l\li cl<el 7 .9 s: : P 
:7440-09-7 Potassium 661 B' :r 
:7782- 49- 2 Selenium 0.69 u :F 
:7440-22-4 S ilver 0.81 B :P 
:7440-23-5 Sodium 213 B :P 
:7440-28-0 :Thallium 0.61 B w :F 
:7440-62-2 :vanadium 44.4 :P 
:7440-66-6 :zinc 221 :P 

:cyanide :NR 

Color Before: BROWN Clarity Before: Te xture: COARSE 

Color After: BROWN Clarit y After: Artifacts: 

Comments: 

FORM I - IN ILM02 .--0 

008 



WESTINGHOUSE/HANFORD 
1 

- - - - -- - --- -------------i 

SAMPLE NUMBER: 
INORGANIC ANALYSIS DATA SHEET 

B07NF2 
Lab Name: SKINNER & SHERMAN LABS. Contract: 68-D0-0108 

Lab Code: SKINER Case No.: N2-11-183SAS No. SDG No.: B07ND4 

Matrix (soil/water): SOIL 

Level ( low/med) LOW 

Lab Sample ID: 11332-08S 

Date Received: 11/25/92 

% Solids: 70.4 

Concentration Units (ug/L or mg/Kg dry weight): MG/KG 

:cAS No. Analyte :concentration:c: Q :M 
I I I I ,_, ,_, 

:7429-90-5 Aluminum 9680 :P 
:7440-36-0 Antimony 4.3 :u: N :P 
:7440-38-2 Arseni c 4.4 :F 
:7440-39-3 Barium 89.3 :P 
:7440-41-7 BerYlliurn: 0.10:u: :P I 

:7440-43-9 Cadmium 1. 7 :P 
:7440-70-2 Cal c ium 44 70 :P 
:7440-47-3 Chromium 21. 9 :P 
:7440-48-4 Cobalt 8 . 8 :B :P 
:7440-50-8 Copper 2 1. 3 :P 
:7439-89-6 Iron 18500 :P 
:7439-92-1 , Lead 27.3 :F 
:7439-95-4 :Magnesium 5230 :P 
:7439-96- 5 : Mang anese 2 09 :P 
:74 39-97-6 :Merc ury 0. 06 u: :cv 
:7440-02 -0 : Ni ckel 16. 2 :P 
:7440-09- 7 :Potassium: 1500 'P 
:7782-49-2 :selenium 0. 78 u: F 
:7440-22-4 :silver 0. 64 u p 

:7440-23-5 :sodium 237 B p 

:7440-28-0 :Thallium 0. 4 6 B F 
:7440-62-2 :vanadium 40.6 p 

:7440-66-6 :zinc 257 p 

:cyanide :NR: 

Color Before: BROWN Clarit y Bef ore: Texture: MED IUM 

Color After: BRO WN Clarit y After: Artifact s: YES 

Comments: 
l-JOOD 

FORM I - IN ILM~2-0 

0-09 
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TMA/Skinner & Sherman Labs SAMPLE LOG-IN 
woRKORDER sz.,, 22?..--- CLIENT H ~ f<_....,..J- 0o.r No. SAMPLES: 
PROTCL C 1ef TURNARND '33 Qct-<.-, 5Z 
COOLER TEMP: S:: oC, or NA ~ (Soil) (Water) (Specify Other 
CUSTODIAN ½ PnDt:--H SDG/BATCH ,~ ~ 
CUSTODY SEAL:PRESENT/@_fil:NT/INTACT/NOT CLIENT CASE--W-,-0_.__,~,-,-~-3----
SHIPER & # ~e..!- ·-c;'il PO/CONTRACT# ...L--
TAGS: PRESENT/ABSENT ~~=E coc CONTACT :v=\-.-S-A-~-\c_w_~----
CHAIN OF CUSTODY: P ~ABSENT/NA,# 0\c,. COMMENTS : _ __,_0..a.·;:;a.Y':'::&-~---

SAMPLE CONTAINERS-I~BROKEN COMMENTS _______________ _ 

SHIPMENT DATES t \ - 2 .;-_qz_ ___________________ _ 

LIST ANY DATE WITH PAPERWORK/SHIPMENT PROBLEMS & SPECIFY THE PROBLEM: 

CLIENT ID MATRIX RECEIVED PH* TEST(S) & QC HOLD TIME U 

1 1) 0 ·1r,JDY 

2 \\«7N DS: 
So , I il·,<,-. c;2. H/8: 

I 

·:r~ 
3 B,, )7N Dl..-

4 \2:>7Ni27 
s :&>11\.iv& 
6 0~;, 71-..:"Fc, 

7 60'7~\=' I I 
8 ___ B~P~7~µ_ ... _- ~~- \_ ,1 ' D,~ V 
9 ______ _ 

10 -------
11 -------

~;=====~;::::;;-==-=-=-=-~~:-:-=-=-=.::::.=-~~~~~-=~-~::::::::~~~~~~:.:.:.:=-~j.i...-=-=-=-=-=-=-=-=-
14 -------
15 -------16 -------, 17 -------18 19 ______ _ 

20 21 ______ _ 

22 23 ______ _ 

24 25 ______ _ 

26 -------
27 ______ ---- ----- ---- ----.,---,------ ~~t-----

~- Samples are from · site known to have Rad-Contamination:YES ✓NO 
,· Samples have dete~table amounts of Radioactive Material:YES_NO ::,/ 

2 ~ SUBCONTRACT: YES/~ TO: _____________ DATE: _____ ~--

vi}YY) P l,L)( . 
· I l /? .; /c7 L ·: REVIEWED 

,. -------------
EPA/CLP required Rev 1. 6 
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96 \3l\92.86 \2 
i 

PAGE 1 TM/Norcal CHAIN Lf CUSTODY 
RCVD: 11/24/92 DUE: 12/24/92 11/24/92 15:38:52 

lED I tQ-11-18'.J 
mP: 03/24/'rJ DISP: S 

DASH SAffLE IDENTIFICATION ST!EED TESTS for FRACTIONS wit~ wori in DEPT: SU ana CATEGOOY 
OlA-S B07ND4 s&S : WHOOl WH002 l-HX>4 
ffffffffffffffffffffffffflHHHlllllllllfffffHIHfffftf_fffffffffffffffffflllllllllllllfff¼ff¾ffffffffff 
02A-S B07ND5 s&S : WH001 WH002 WH004 · 
ffflffffffflfflfffffffffllfHHIHlllllllllllllllllfffffffffffflfffflllffffllllllllllllllffffllfllllfffff 
03A-S B07ND6 S&S : WH001 WH002 WH004 
fffffffffffffffffffffffflffHHfffffffffffffflfffifffffffffffflfffflffffffflllllllllllllfffffflflflffffff 
04A-S B07ND7 S&S : WHOOl l-lH002 WH004 
IHfffffflfffffffffffflffffllfffffflfffffffffffffflfffllffHfffffffffflffflllllllllllltffffffffflffffffff 
OSA-S B07ND8 S&S : WHOOl WH002 WH004 
ffffff.++ffffffflfffffffffllffffffflffllllllllllfffffffflffffHIHlflfffffffflHfffffff+fffffffffffffffff 
06A-S B07NFO S&S : lrl-lOOl WH002 WH004 
fffffffffffff*flfffffffflllfflflfffffffffffffHfffffffffffffffffHIHffffiH:f¼IIIIIIIIIIIHffflfflfflfffff 
07A-S B07NF1 S&S : WHOO! WH002 WH004 
fflffffffi,ffffffflffffffHHIIHfffffffffflHffffffffftffffllfffflflfffffllllllllllllllffffffffHHffflH 
08A-S B07NF2 SflS : WH001 WH002 WH004 
.. . . . . . .. . . . . - . .... . ... . . . . - . ...... .. . . ... ' .. . .. .. ' .... .. . . . .. ' .' . . . .... .. . . .. . ....... - ...... ' . . . ... .. .. . 
088-S B07NF2 HS S&S : WH001 WH002 WH004 
.. . . ... . ... . . .. ... . . .... ..... . ..... . .... .. .. ... .. ... . . . ... .. . .. . . . . . .. .... . . .. . . . . . . . . .. ... ' .. ....... ... . 
OSC-S B07NF2 DUP S&S : WHOO! WH002 WH004 

08D-S LC S : WHOOl wr!002 WH004 
-------------------------------------------------------------------------------------------------------------- - =====- -=-----=-==--=--=-

RELEASED BY DATE TRN&ERRED TO DATE RECEI'Sl BY DATE 

-
213 



r ··:--

9613l\9Z .. 86 \3 
-.wc:n:u19,,cw.a, ;; .. ,uora 
Campany 

Custody Form Initiator J):AN,t> A ~Ee£. 

- - - ------ --

CHAIN OF CUSTODY 

~o~e<-, ~o 
92-~4 

Company Contact __.Sre\l ....... --.. .... E _____ w ____ s:,__., ... s .... s ___________ Telephone sl¾- 1 \ee!>, 3:?ta -S\ 2.2,. 
> 

Project Designation/Sampling Locations \OD Ags=B ~YM.ft\.JI,~ ~nCollection Date \\,I \q l q 2. 

1257¥,,H·J \ t:)b -P A i.t. ffi 
Ice O,est No. ______________________ Field Logbook No. ll,e«z, 2¼ · 

Bill of Lading/Airbill No. 2 % \ CJ CO T2.B 2, Offsite Property Nct.'fl •0•111- • \I 

Method of Shipment E Uo g':::L A\~ £re, S? ~ ~ 

shipped to 1-i-1es NOBc,,AL,, zo3a W~b~T A~e ,,}s\9hM9blS) c'4 i4sc4 
Possible Sampte Haz.ards/Remarics ___.}\_,Jl,llllQ...,l;;;li.i-.;l;; ________________________ _ 

.,...\. Sampte Identification . 

\y,. \OCO '2j. 2SO 1.U\) l 1:\2.Sli.t\. CoL..\.l 1}-1.,~,-~:X,~:s;g S@\'t::',.~~, 

' 

O Field Transfer of Custody (Sign and Print N~me,) 

7:o~ AM 
Relinquished by: 

I J-J-.'-{-91... /15"0 
Relinquished by: I Received by: Date/Time: 

I 

Relinqu1shea by: Received by: Date/Time: 

Final Samele Disoos1tion 

Oiscosal Methoa: ! Disposed by: 

Comments: 

Svt!.SET o~ 0R,t.:.1~A <:913 
, en""' ,._,_. ~• • -•• 



96 l3l\9Z.86 \L\ 

®~ SAMPLE ANALYSIS REQUEST 

Collector E-~"°oJ~ &-ri4"' ,.,.,_'<rt' 1 tt' !J I L . G-la ~ q""' Date ,,J'1,L1 -z. 
Company Contact ~,~s: W~i:z5 or Telephone (5~ l 3"=fCo -l<oe3 

1'0"" ~\-t-c.\---e\\ ·- '3~b -612.'2.. 

Sample • Date nme 
Number and Type of Sample Containers/Anatvsis Requested 

Number Collected Collected ,,, 

B0l-N!>4 SE l\//4 /4, ~="l>/7· ~IOOOm.Q-1>lQ.St'\C: A\o't\a.. s~ ( A'fW\."?1.4, u.) 'G-rass~ 
C\O Sr 

.., - .5€"' - - G,o.W\MA s~c., 
J 

~hi ss ll/M/47.. ~&J: 3(1) 1.-
1./' 
1 x z so~ - <r\o.ss : M.e.-c~""' • 

' Se I ¥ 
.,,.. 

2 SO N\i - G-\a.ss ~ -Leo.o I l X 
~ ~ ~ 

,, 
\ 2. S n\ ..Q. - G-l4SS :c~ ~ A.A. 'Me "t""\s -SE. ,i' \ X . . 

'\ -
' 

~rNDS Se 11/1q / 11.. ~'f=~,,, f >< 1000-! -1>\a.,c:,.-t(e ~ M~no. S'.'le~ (A.M :1>1.4, U ), rl'1"~~e-t'a. - .., - ~ - - G-a.m~ ~~c. ~o Sr 

· ~d1-Nb5 ~s ll/t4./l/7- m:+s., 1ic ~SOTY..2.-CrlQ..,., ~ °lP°"d·· 
ss I I .,,,. "'f x 2SOM.Q- G-lo.ss : l"\ef'Cu f\( . 

"I se: 'v \V "'i >< 12 S "".Q - G,.\().SS, •• :I:~ ,-1 · AA ~~°'\<.. .. 

~rN'D" ~ 11/t, i'i? l@: 3.@ C; 
/. (OO _Q 1)\o; , All»k.._ S?«, (A-., t>u-,IA.), (,-~ ~c:-.,-6.l""""'""$ 
Ix OM - ,c::•,·r: c,._qi, 

s~ I I .. rfx2so-_O.(.,.\asc;: I °"',.t 
I V . s- "' \ X l SO iY..Q (.,.\~-. : 1'(\p("t' u. .-u · ,, rt. '' 
, V .Q . 

" I)( \15 fl'\ G-\o..~ : .'1!:~ o.Nl. AA M,~~k 

18/>tN'b 7- l.SE 11/ '' 'i 1. 
~q :3,gl, ~x/OO()m.R- "f>last,'c: Alon4 c:;oec_ (AM~- 11) c,.f"OS~ ~P-t, 

- - - r ~ W,.'IALJ. 51> tc. qo5.,· 
rB¢r-lt'D"=t- H/iq/ 'f'Z. ~q:30(., 1;< 2 5o "".Q - G-(As-c; : LP~d · 

; 

1.:;.;-
I SG ' ., ~ zsa ..... Q - G-4.~~s : Merc.uN .· 

'V Sc J,, '' v 1x \2.5 "'.Q - &lAss ~ :tc:.~ ~ AA t-\e~o..\s- . 
... ,- ,.. 

•Type of Sample A • Air L • Liquid SE • Sediment T • Tissue X • Other 
DL 2 Drum Liquids 0 • Oil SL • Sludge w • Water 

I 
OS • Drum Solids s • Soil so • Solid WI • Wipe 

~eld lnfo,ma,;on 0 SN\ ~roj,~t ~Q. ct2.- "314-

Special Handling and/or Storage 4-oc. 
~ -· . ... J 

Possible Samote Hazards /{ON€ 



9613l\9Z .. 86 \S 
Figure 7 CHAIN OF CUSTODY FORM 

Westinghouse Hamoni 
Com"8nv 

CHAIN OF CUSTODY 

. . OS\--,\ \{o~~~o 
Custody Form tmtJator :...01Z::C;:::.U~i...L.~~~---------- ~ 2.. .:3=14 
Company Contact &re-.)s; \05'$5 ·~ Telephone a-,bB3, 3:l{.-i5\2Z. 

Project Oesignaticn/Sampting Locaticm Co'-\) MO\ e, ¥"1 ~ Q.. \.le:~J?9e4 Collection Date \\ft Cf I 9 'Z.. 
a . 

\QQ-S) 

lceO,estNo. -------------------- FieldlogbookNo. \qqBc:tc,,22<o 
Bill of LadinglAirbill No. ;)_ S \ 'JOO ] 2..8 2. Ofmte P~ ~~""'•0IU. it. If 

Method of Shipment E t--\o ~ '-4 .A\ R, :Etz@<awT 

Shipped ta IHA Nos:c AL, 2C3~ LuS,\a~' A~'c., s<\'-~M~t?-o ·, c~ ?480A-
Possibl• Sampte Haz.ards/Remancs __________________________ _ 

lf/:,J )-) Eq? 
~cpJ NE\ 

Relinquished by: 

'?\Q,I,~~ 

Rel inquished by: 

Relinqurshea by: 

Discosat Methoo-: 

S.mpte Identification 

l:,; \ooo ... ~ 2"i 2.SO\M.\ 1 \ ~ 12SY:::',\ C.OLv MO\ e, ~\'3 oe:g., SeJ>, ""'~I,.)-, 
s s ' 5 s 

OIAIN OF POSSESSION {Sign and Prinf"Name,) 

11-1.."i-'31. 11,0 
Date/Time: 

Received· by: Date/Time: 

Final Sam01e Oiscosmon 

l Diseased by: I Date1Time: 



® Westlnghama 
Hanford~ SAMPLE ANALYSIS REQUEST 

Collector F. ~ ~oJ I :i . Mm i ,t' b I L. G-l~LA-146\ Date ll/ t'i.L12.. 
l 

Company Contact 5-t~s: W~i~5 o, Telephone < seq_ , 3'~fo -,eoe 3 
1'0"' \"\i-t-c.~~\l '3-=1,b-6l2.7.. 

·~ 
Sample • Date Time 

Number and Tvpe of Sample Containers/Analysis Requested 
Number Collected Collected 

l~he se 11/,,, 'tf2 ,~~4'5' 1-u 10001'1\.Q ."'i)\Q.st"\C.: A\~no.. s~ AM:?u., u.) , G.ross ~ 
~ ~ ~ G,a.W\M~ s~c. , ~' 

, - -
1~<1rNb0 ~ u/itt ct? I¢ :+s- l )( Z 5~ - C.-\o.ss : N\e<'Cl.\1"'1 • " Se ~h. l X 2 SO""~ ~Q.SS ~ Leo.a · "" ' :, $£ \ "-.... ... \II \ X \2. 5 n\l - G-\i:tss"-,.... :c~ ~ A.A. 1\\e"t'~\s ~ 

........ ..... ........__ 

73{2);tNR2' SE r,/14/4-z 13:"$.Pf I')( 1000"']-"i:>\a.<.."\"ir ~ A.\ ... 'r.o <:,,;,,o,- r~MYt-1. U),r~l"t«..11e~a., 
' 

. ., , - Mt - - G-o.m"'4>. ~ec. . ~o ~r 

'"B¢1N Fr2' ~s 11/1 If/ '17 /3:3'2') l ic ~so 'Ml - Crla."'"" ~ \ c:»""d--
\ ~ \ 1 x 2 so M.Q- Crla.-s< : fC\ei"Cu r" · 
v ~e: 'V 'I, I >< 12 s "".Q. G-\"-ss ·. :tc~ o,.J. A.Ji.. f"~"'k'J 

~¢=,.NFi- So 11/11) q-z. 14·.3¢ llCIOO _Q ~"' , Al~~ ... s~cA"",t>u-11A.), C,.~ St1-~,Gc~~ ~ OM • ,c;.•hr ! c·,__4:\r, 

s~ IX 2So .... .D. ( .. \asc:;: : I ~ ... C • 

s- \ X l SO M~ (.,.\QS~ : '('(\Prr v..ru ' 

' I ~&; " 
\/ r x l'2.S IW\.Q r-,~~ : "'Tc~ o-l. AA Me~~k ·., 

l~rNF2- SE 11/t11/q1. 14:4~ I 'It' IOOOn1; _ ?lac:-t,'c : . l::i.l DY\.~ C..oer r AM K.... Ll) G,f'C:6c; ~@1"a 
, - - - (....o.'M,VM>. 51>ec. 905-r 

~/IFZ. u/11/q-z. /4- :4¢ . 
., 

le:;.;- 1/x lSo~.Q - G-lass : I o~d • 
\ SI: I II'}( ZSri ..... V - Cr-l~~s : Merc.uNA · 

~ Sc '¥ 111 Ix \ 2.5 M .Q - Cr-I.Ass ~ :cc.'¥ ~ A A 1'-\e,o..\s-
,.,.-e 

•Type of Sample A • Air L • Liquid SE • Sediment T • Tissue X • Other 
DL ,. Orum Liquids 0 • Oil SL • Sludoe w~ ... Water 
OS • Orum Solids s • Soil so • Solid WI =- Wipe 

Field Information 0 SN\ ~roi~~t ~Q- ct 2.- 31-4-:, 

Special Handling and/or Storage 4-oc_ 

Possible Sample Hazards /{ONE 
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WESTINGHOUSE HANFORD COMPANY 

Results of Analyses For: 

METALS 
Case No. N2-11-191 

(TMA/Skinner & Sherman W.O. # S2-12-020) 

January 12, 1993 

TMA Master Work Order N2-11-191 

isrn NF(l -Tn,fl-6S ~ 
-15o7AJ.t11 1ml1 3~ 

TMA 



111/iA 
Thermo Analytical Inc. 

Skinner & Sherman Labs. , Inc. 
300 Second Avenue 
Post Office Box 521 

Waltham, MA 02254-0521 

(617) 890-7200 

FAX (617) 890-3883 

January 8, 1993 

TMA/NORCAL 
2030 Wright Avenue 
Richmond, CA 94804 
Attention: Dan Stuermer 

Quality Control Narrative 

Scope 
Nine (9) soil samples were submitted to TMA/Skinner & Sherman 
Laboratories, Inc. on December 01, 1992 from TMA/Norcal. The 
samples were analyzed for the USEPA CLP TAL metals. The analysis 
were performed under TMA/Skinner and Sherman work order s212020. 

Methodology 
The samples were prepared, analyzed and reported in accordance 
with the USEPA Contract Laboratory Program Statement of Work 
ILM02. 

Discussion 
All quality control requirements were met for the samples with 
the following exceptions: 

The antimony, arsenic, and manganese digestion spike recovery 
exceeded the control limit requirements. 

The ICP serial dilution for zinc exceeded the control limit 
requirements. 

Please feel free to call if there are any questions concerning 
this package. 

Respectfully submitted, 

LABORATORIES, INC. 

David N. Peterson 
Assistant Laboratory Manager 

_./ 
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WESTINGHOUSE/HANFORD 
1 

INORGANIC ANALYSIS DATA SHEET 
SAMPLE NUMBER: 

807NC8 
Lab Name: SKINNER & SHERMAN LABS. Contract: 68-D0-0108 

Lab Code: SKINER Case No.: N2-11-191SAS No.: 

Matrix (soil/water): SOIL 

Level (low/med): 

% Solid.s: 

LOW 

100.0 

SDG No.: B07NC8 

Lab Sample ID: 12020-01$ 

Date Received: 12/01/92 

Concentration Uni ts ( LJg/L c.1r mg/Kg d1-y weight) : MG/KG 

I 
I 

:cAs No. 
I 
I .... ... .. 

! 7429-90- .: , 
: 7(,-40-36 - 0 
: 74id2l-38-2 
: 744.0-~,9--Z, 
!744.0-41-7 
:7440-43-9 
:7440-70-2 
l 7(,-40-4 7-3 
l 74.4.0-48-4 
:7440-50-8 
l 7/i.39-89-6 
: 7,~:.S9 ·- 9'.?. ·-1 
: :n~ ::;9-9~:,-t.. 
: 7<'.'.i.39-96-5 
: 71 •. i,9-97-6 
l 71..t .. 0-02-e.t 
l 74.40-09- 7 
l7782-49-2 
: 74.40-22-l'.i, 
:7440-23-5 
: 74.40-·2B-0 
: 7,~4.e.t-62-2 
l 71...4.0-66-6 

. . .~ 

Color Before: BROWN 

Color After: 

C<.)rnrnent. 2,: 

l~OCl<S 

e,ROl,,.IN 

t 
I 

Analyte !Concentration:c: 
I I 

· ' I 

!Aluminum 387 I 
t 

:Anti.rnony -3.2 u: 
: Ar-senic 0. ~,7 s: 
: P.,a1-iuro 8.0 Bl 
lBeryllium: 0.08 u: 
:cadmium 0.19 u: 
:calcium 127 Bl 
: Ct·,romi.um 0.85 u: 
:cobalt 0. 60 s: 
:copper 1. 3 ,B: 
::rron 194.0 I 

I 

:Lead 1. 7 I I 
I I 

: Magne.siwn: 61.E. :s: 
lMan9anese: 42.1 
!Mercury 0. 0,~: LI: 
lNickel 1. 0 :u: 
: Potassi1.Jm: 76.6 :s: 
: SeleniLim 0.58lu: 
:silver 0.47:u: 
:sodiurn 22.4 :s: 
:Thallium 0.26:u: 
: Vanac.1iurn 1.8 : e.: 
:zinc 7.1 
l Cyc:11,ide 
I I 
I t .. 

Clarity Be·fore: 

Clarity After: 

FORM I ·- IN 

N 
N 

Q 

I 
I 

:M 
I 
I 

:P 
: F-' 
:F 
lP 
lP 
:P 
:P 
:P 
:P 
lP 
lP 

I 
. . I 

l....t lF 
lP 

N lP 
:cv, 
lP 
'P 

F 
p 
p 

W F 
p 

E p 
NRl 

Te x ture: 1'1E.DIUM 

Artifacts : YE S 

ILM02. 1 

I 
•. • Ml 
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WESTINGHOUSE/HANFORD 
1 

INORGANIC ANALYSIS DATA SHEET 

Lab Name: SKINNER & SHERMAN LABS . Contract: 68-D0-0108 

. ..... ··•-••-•·· ... ,- .. "'··-·•··-.,-•-·- ·-·-·- .. -·-······-··-··· 

SAMPLE NUMBER: 

B07ND1 
I 

. . . •.• --· • · - · . --·--·····-·~- I 

L~b Code: SKINER Case No.: N2-11-191SAS No.: 

Metrix (soil/water): SOIL 

Level ( low/rned) : 

% Solids: 

LOW 

67.7 

SDG No.: B07NC8 

Lab Sample I D: 12020-02S 

Date Received: 12/01/92 

Concentration Units (ug/L or mg/Kg dry weight): MG/KG 
····- . ..... .. .. 

·· ··· -·- ···· · - ·· ···-· 

:cAs No . Analyte :concentration•c: 0 :M 
I I I ..... . I . I ··' .. : 7{1-29-90-!';, :Aluminum 4720 :P 

: 744.0-36-0 : Anti rfl(~1ny 4.7 u: N :P 
l7440-38-2 : Arse:~nic, 0. E,4. u: +N lF 
:74.4.0-39-3 : Bar·iurn 58. ~, lP 
l74.40-41-7 :Beryllium: 0 .11 u: lP I 

: 7( .. 4.0-4.3--9 :cadmium 0.28,u: :P 
:7440-70-2 : Calcium 2 1 4.0 I :P I 

: 74.40-4. 7 --3 : Ch1"om i urn 4 7 . 6 I :P I 

:74.4.0-4.8-4 :cobalt 6. 4. lB: : f-"J 
: 74.f .. 0-5i£1--- 8 :copper 10.2 :P 
: 74.Z,9-89-t.·, I Ir-c,n 9700 'P I 

: "14--~ ·-:i -92-- l : L 1.:'c1d 9.<lJ F 
: 74.Z,9-9:)-{,j. :Magne.siurn: 26:?, ,?J p 
: 74.~,9-96--·5 :Man,;:ianese: '220 N p 
: 74.~,9-97-6 :Mercury C..). 07 u: cv: 
:7440-02-IZJ :Nickel 12.6 p 
:74.40-09-7 :Potassium: 819 s: p 
:7782-49-2 :selenium 0.e2,u: :F 
:74.4.0 -22-4. : Silver 0 . 70 u: lP 
: 74( .. 0-23-5 :sodium 114 a: :P 
l74.4.ClJ-28-ei : Thallium IZ>.37 u: w :F I 

I 

:7440-62-2 :vanadium 23 . 4 :P I 
I 

:74.4.0-66-6 :zinc 83.1 E :P I 
I 

:cyanic.le :NR: 
I I 

. -· •... t . •.. ~ I 

Color Before: BROWN Clc.=:irity Before: TextLff'f.:~:. FINE 

Color · After-: Clarity After: At~t if cie:t $: YES 

Comments: 
ROCK~; AND WOOD 

( .. ·003 
FORM I IN ILM02.1 



WESTINGHOUSE/HANFORD 
1 

INORGANIC AN~LYSIS DATA SHEET 

Lab Name: SKI NNER & SHERMAN LABS. 

SAMPLE NUMBER: 

807ND9 I 
I 

I Contract: 68-D0-0108 
-··- -· I 

Lab Code: SK INER Case No.: N2-11-191SAS No. 

M~trix (soil/water): SOIL 

Level ( l<.)W/rned): 

% Solid.s: 

LOW 

81. 9 

SDG No.: B07NC8 

Lab Semple ID: 12020-03S 

Date Received: 12/01/92 

Concentration Units (ug/L or mg/Kg dry weight): MG/KG 

: CAS Ne.). 

: 74.29-90--!;, 
:744.0-36-0 
: 74td2J-38-2 
: 74.4.QJ- .;,9-3 
7440-41-7 
7 4.t ... 0-4.--~,-9 
7t1--t1--0 •- 70-2 
7440-47-3 
71 ... 4-0.:...4.8-4 

I 
I 

Analyte :concentration:c: 
I 

. I 

:Alurninurn 
'Antimony 
Arse,nic 
Ba,~ium 
Bery 11 i.1 .. Hn: 
Cc:1dmiurn 
Calcium 

1 Crwornium 
:cobalt 

-~>6 -~)(2) 

3. 8 : LI: 
1. 6 : 8: 

45.8 : 
0.09:u: 
0.22:u: 

1850 

7~4.0-50- 8 :copper 

50.6 
4.6 :s: 
7.0 

8690 : 71~!,9-89-6 
: 7{,39-92- 1 
: '7 t ... :Y-~-9!:,-4. 
: -:¼.39-96-5 
: 74-.:,9 - 97-6 
: 71 ... 40-02-0 
l74.40-09-7 
:7782-49-2 
:7440-22-4 
:7440-23-5 
l 7440--28-1?.l 
: 71., 40--62-2 
l 71 .... 4.0-66-6 

Color Before: BROWN 

c,_-.lor After--· : 

Comments: 
F?OCK ~:. AND WOOD 

: Ir-on 
:Lead 
'Magnesium: 
Manganese: 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 

lSodiurn 
lThalliurn 
: VanadiLHn 
:zinc 
: Cyani.c.1e 

7.3 
22 10 

100 
0. l?.l6: LI : 

61~0 l B ! 
0.67lU: 
0.78!B: 

96.6 !Bl 
0. ~,0 ! ll: 

19.1 
73.1 

Clc:1rity After': 

FOF~M I - 11\1 

N 
1\1 

N 

w 

w 

E 

Q :M 
I 
I 

: F' 
:P 
lF 
lP 
!P 
!P 
:P 
!P 
:P 
lP 
:P 
:F 
:P 
!P 
:cv 
!P 
'P I 

F 
p 
p 

F 
p 
p 

NR! 

Textur·e: FINE 

Arti fact .s: YES 

ILM02.1 
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WESTINGHOUSE/HANFORD 
1 

INORGANIC ANALYSIS DATA SHEET 
SAMPLE NUMBER: 

B071\IF~, 
Leb Name: SKINNER & SHERMAN LABS. Contract: 68-D0-0108 

Lab Code: SKINER Case No.: N2-11-191SAS No.: SDG No.: B07NC8 

Lab Sample ID: 12020-045 

Date Received: 12/01/92 

Matrix (soil/water): SOIL 

Level (low/med): LOW 

% Solids: 67.6 

Concentrati o n Units (ug/L or mg/Kg dry weight): MG/KG 

:cAs No. 
I 
I 

: 711-29-90-~:, 
: 74.40- ~,6-0 
: 7440-?,E:\-2 
: 74(.0-39- .3 
: 7(.4.0-(1- 1-7 
: 74., .. 0-43 -9 
:74.40-70-2 
: 74 40-(. 7-·3 
: 7440--t .. 8-4 
: 744.0-~,0- B 
: 74.Z,9-89 - 6 
: 7t ... z,9 _.q2 ... 1 
: 71 ... :~,9-9 ~, ·-·(, 
: 7t •. s:,9-96-':', 
: 74.z,9_,..·:o •-6 
: 7(.(.0-121'2 ···0 
: 74.{~0-09- J 
: 7782-{~9-2 
:7440-22-4. 
:7440-'23-5 
l7440-28-0 
: 7440-62- ·2 
: 7( ... 40-66- 6 

Color Before: BROWN 

Corom~'nts: 
f~OCK ~3 

I. 
I 

Analyte :concentration:c: 
I I 

.. I . . I 

:Aluminum !;,670 I I 
I I 

: ,;\nt: i.rnony 4.8 :u: 
:Arsenic 1. 2 :s 
'Barium 50.4 :B 
Beryllium: 0.11:u 
Ce-1drn i um 0.2e:u 
Calcium '2960 
Chr<.)rn i Lim 65.2 
Cobalt- t.'>. 4 :s, 
Copper ll. 5 
I r-on 10900 

, l .ec'icl 19.3 
: M,:-ignesi urn: .3400 
: Mc:mgane ~.e : 110 
: Mer c ur·y 0.07:u: 
:Nickel 11. 2 :s: 
: F'c)t:assiurn l 789 :s: 
:seleniurn 0.a2:u: 
:silver 0.71:u: 
: S<.)diurn 167 lBl 
:Thallium 0.37:u: 
:vanadium 28.2 I 

I 

:zinc 159 I 
I 

:cyenide I 
I 

I I 
I .. . I 

Clarity Before: 

Clarity Aft er ; 

Q 

:P 
N •p 
N F 

p 
p 
p 
p 
p 

F' 
: f-" 
:P 
lF 
:P 

N :P 
:cv: 
:P 
lP 
:F 
:P 
lP 

w :r: 
:P 

E :P 
lNR: 

Texture: FINE 

Artifacts: YE$ 

I 
... I 

r ·-005 
FOF!M I - Il'J ILM02.1 



WESTIN~HOUSE/HANFORD 
1 

INORGANIC ANALYSIS DATA SHEET 
SAMPLE NUMBER: 

B07NF4. 
Lab Name: SKINNER~ SHERMAN LABS. Contract: 68-D0-0108 I I 

t .- -. •----.--· ···-· ·-----·••---.-· I 

Lab Code: SKINER Case No.: N2-11-191SAS No. 

Metrix (soil/water): SOIL 

Level (low/med): 

% Solids: 

LOW 

85.7 

SDG No.: B07NC8 

Lab Sample ID: 12020-05S 

Date Received: 12/01/92 

Concentration Units (ug/L or mg/Kg dry weight): MG/KG 

I I 
I I :cAs No. Analyte :concentration:c: Q lM 

1 I . I . I 

: 74.29-90-!:, :Aluminum 7460 I I 
1 I 

I I 
I . I 

:P 
:744.0-36-0 :Antimony 3.9 :u: N lP 
: 74.4.0<$8-2 :Arsenic 1. 2 :s: 1\1 lF 
: 74( .. 0-39-3 :Barium 71. 8 lP 
:74.40-4.1-7 : Bery 11 it.mi : 0.09:u: :P 
l 74.4.0-4.3-9 :cadmium 0.23:u: :P 
:74.40-70-2 :calcium -3110 :P 
:744.0-4.7-3 : Chrom iLun 131 :P 
: 74.4.(2)-(~8-4. :cobalt 7.3 :s: lP 
l 7( .. f .. 0-!:,0-8 :copper 19.2 :P 
: -,,,.:..~9-89-6 :rron 14.100 :P 
:7439-92-1 lLead .::,9. 2 lF 
: 7£'.-?,9 ·-95-4. lMagne.sium: :~.9 !:,QJ :P 
:74.39-96-5 :Man9anese: 140 I N ., lP 
: 74. ,39-97-6 :Mercury 0.06:u: :cv: 
:7440-02-QJ lNickel 15.2 lP 
l74.4.0-09-7 lPotassium: 1150 lP 
l7782-4.9-2 Selenium 0.c.3:u: lF 
:74.4.0-22-4. Silver 0.E",7lUl lP 
l 7{~4.0-23-5 Sodium 14!:, lBl :P 
:744.0-2E.-0 Thallium 0.28:u: 1--1 lF 
i74.412l-6'2-2 Vaneidi.um 3( ... 8 lP 
:7440-66-6 Zinc 192 E lP 

l Cyanide' :NR: 

Color Before: BROWN Clarity Befor-e: Texture: FINE 

Color After: e.RO\..JN Clat~ity Afb:,r: Artifact.s: · YES 

Comment;,: 
ROCKS 

FOf~M I ·•· IN ll.M02.1 
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WESTINGHOUSE/HANFORD 
1 

INORGANIC ANALYSIS DATA SHEET 
SAMPLE NUMBER: 

B07NF5 
Leb Name: SKINNER & SHERMAN LABS. Contract: 68-D0-0108 

Lab Code: SKINER Case No.: N2-11-191SAS No. 

Metrix (soil/water) : SOIL 

Level (low/rned): 

% Solids: 

LOW 

80.0 

SDG No.: B07NC8 

Lab Sample ID: 12020-06S 

Dete Received: 12/01/92 

Concentration Units (ug/L or mg/Kg dry weight): MG/KG 

I 
I 

I I I 
I I I 

:cAS No. : Analyte :concentration:c: 
I 

. I 
I 

. I 

:7429-90-5 :Aluminum 
:7440-36-0 :Antimony 
:7440-38-2 :Arsenic 
:7440-39- 3 :Barium 
:7440-41-7 :Beryllium: 
:7440-43-9 :cadmium 
:7440-70-2 :calcium 
7440-47- 3 :chromium 
744121-48-4 :cobalt 
7414-0-50-e 
7.439-1-39-6 
7f. .. :;9-9'2 - l 
,c~.z,9-9~,-6. 

: 7{~;:',9-96-!:, 
: 7(~~,9-97-6 
: 7440-02-0 
: 74td~-09 ·-7 
l7782-49-2 
: 7440-22-t~ 
:7440-23-5 
:7440-28-121 
l7440- 6?.-'2 
:7440-66-6 

:copper 
: Iron I 

I 

: Lec-,d l 
:Magnesium: 
Manganese: 
Mercury 
Nickel 
r->otassium l 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

,Cyanide 
I 

... I 

I 
. I 

7470 I 
I 

4.2 :u: 
9. 4. 

70.9 
0.10:u: 
0.30:B: 

~>480 
15.(2) I 

I 

7.2 Bl 
24.7 

1540(2) 
57.7 

4.54.0 
189 I 

I 

0.06 u: 
1f,. 6 

1100 ,Bl 
0.70 u: 
0.62 u: 

138 Bl 
0.31 u: 

28.9 
226 

I 
I • 

Color Before: BROWN Cl,"Jrity Befor·e : 

Color After : BROl,..IN Clarity After: 

Comments: 

FORM I IN 

Q 

N 
N 

s 

N 

1,..1 

E 

I 
I 

:M : 
I I 

. ~ t . . . I 

:P 
;p 
:F 
:P 
JP 
:P 
: I·:) 
: p 
:P 
: r-> 
:P 
:F 
: f-"> 

: p 
:cv: 
:P 
:P 
lF 
lP 
:P 
lF 
;p 
:P 
:NRl 

Texture: MEDIUM 

1 .. rt i fact ~. : . 

ILM02.1 



WESTINGHOUSE/HANFORD 
1 

INORGANIC ANALYSIS DATA SHEET 

Lab Name: SKINNER & SHERMAN LABS. 

SAMPLE NUMBER: 

B071\1F6 

' Contract: 68-D0-0108 
. ---·-··' 

Leb Code: SKINER Case No.: N2-ll-191SAS No. 

Matrix (soil/water): SOIL 

Level (low/med): 

% Solids: 

LOW 

77. 4. 

SDG No. : B07NC8 

Lab Semple ID: 12020-07S 

Date Received: 12/01/92 

Concentration Units (ug/L. or mg/Kg dry weight): MG/KG 

' I 
:cAS No. Analyte :concentration:c: 

I 
. 1 

:74.29-90-!:, :Aluminum f;,9912) I ' I ' : 74.1.0-36-0 :Antimony 4.. 2 :u: 
: 7440 - 38 ·-2 :Arseni c 1. 9 lBl 
:744.0-39-3 :Barium 57 . 0 
:74.4.0-41 - 7 lBerylliurn: 0.10:u: 
: 74.4G?J-td-9 :cadmium 0.2s:u: 
: 71 .. 4.0-70-2 :cal c ium 2760 
: 7440-4. 7-~. :chromium 13.2 I ' I I 

l 71 .. 40-4.8-4. :cobal t 6. 4. :s: 
: 74Cd2l-50-8 :coppe r 9 . 9 
: 74.~,9-89- 6 : Iro n 12600 
: 7 4 39-9'2 ·- 1 :Lead 5 .8 
: 74. 3 9-9 ~•-4 :Magnesium: tdi~60 
:7439-96-E, :Manganese: 160 
l 74.39-97--6 :Mercury 0.06lUl 
:744.0-02-0 lNickel 13.1 
: 7 4.CdZl-09- 7 lPotassiurn: 836 :s: 
: 7782-(~9-2 :selenium 0.72:u: 
l 74.tdZl-22-,~ lSilver 0. 6 '.3 l U l 
:7440-23-5 :sodium 102 :s: 
l744.0-28-0 lThalliurn 0.32:u: 
:744.0-:62-2 :vanadium 23.8 
l 7/~40-66-6 :zinc 4.3. 7 

:cyanide 

Col o r Before: BROWN 

Color After: BFWI--IN Clarit y /.1,"f te t·, : 

CotnnH:.•nt.s : 

FORM l ··· IN 

Q 

N 
N 

N 

w 

E 

I 
I 

:M 
I 
I 

:P 
:P 
:F 
:P 
:P 
:P 
lP 
:P 
:P 
:P 
:P 
:F 
: F' 
:P : 
:cv: 
!P 
:P 
lF 
lP 
:P 
lF 
:P 
lP : 
:NR: 
I I 

. -· · I . . . I 

Texture: MEDIUM 

Artifact.s: 

ILM0'2.1 
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WEST I NGHOUSE/HANFORD 
1 

INORGANIC ANALYSIS DATA SHEET 

. . . . , ... .. . ·-· . .. .. ······-·· ............. ......... ......... -····· --- ------~· 

SAMPLE:. NUMBER: 
... ...... -·-- . . . ..... __ ______ .. -····~ -----

B07NF7 
Leb Name: SKINNER & SHERMAN LABS. Contract: 68-DIZl-0108 

Lab Code: SKINER Case No.: N2-ll-191SAS No. SDG No. : 807NC8 

Lab Sample ID: 12020-08$ 

Date Received: 12/01/92 

Metrix (soil/water): SOIL 

Level (low/med): 

% Solids: 

LOW 

77.4 

Concentration Units (ug/L or rng/Kg dry weigl,t): MG/KG 
· ·· ··· · ··-· ···· - ·· •·· . ... .. .. . .. . .. . . -- --. 

I 
I 

:cAS No. Analyte :concentration:c: 
I I 

. . . . . . . . . . I -- .. · ·- -· ... . • . I 

:7429-90-5 :Aluminum 4.791Zl I ' I I 

: 741..0-36-0 :Antimony 4.. IZl :u: 
:74.4.IZl-38-2 : Ar .senic 2.4 ' ' ' ' :744.0-39- 3 :Barium 33.1 :s: 
: 744.IZl-41-7 : Br:rY 11 i um : 0.10:u: 
: 74.40-43--9 :cadmium 0.65:B: 
:74.4.0-70-2 :calcium 364.0 ' ' :7440-47-3 : Chrorn i Llm 14.. 8 ' I 

I I 

:7440-48-4 :cobalt 6. z, :e: 
:7440-50-8 :copper 20.4 
: 74~,9-89-6 : l r' cin 14.900 
:7439-92-1 : l.ead I 15.3 I 

: /439 ·- 95-4 :Magnesium: 34.4.0 
:7439-96-5 :Manganese: 160 
: "J4Z,9 -97-6 :Mercury 12l.12l5 l LI: 
: 74.1,-0-02-0 !Nickel 12. 4. I 

: 7 4.4.0-09- 7 :Potassium: E,6E, Bl 
I 7782--49-2 : Seleni.Lun 0.69 u: 
7440-22-4 :silver 0.59 u: 
74.1 .. 0-23-!:, : s odium 208 Bl 
74.40-28-0 lThallium 0. ~)~J s: 
744.0-62-2 :vanadium 40. 3 
7440-66- 6 :zinc 151 

:cyanide 
' . ... -- - · I 

Colcir Before: BROWN Cla1~i ty Before: 

Color· After·: BROl,.ltJ Clar-.ity After: 

Comments: 

FORM I - IN 

Q 

1\1 
N 

N 

w 

E 

:M ' I 
I I 

. I . I 

:P 
:P 
:F 
:P 
:P 
: r:, 
:P 
!P 
:P 
:P 
: p 
:F 
: F' 
:P 
:cv: 
:P 
:P 
:F 
: F' 
: [" 

lF 
:P 
:P 
:NR: 

Texture: MEDIUM 

Artifacts: 

·:·· :r :··.-~ -OOi 

ILM02.1 
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WESTINGHOUSE/HANFORD 
1 

INORGANIC ANALYSIS DATA SHEET 

Lab Name: SKINNER & SHERMAN LABS. 

SAMPLE NUMBER: 
.... . .. ---··· -···------· ·-··· · · .. .. 

B071\1F8 

I 
I 

I 
I 

I Contract: 68-D0-0108 
. . - ·-·- ···-· -··-~ ·- ··----- ·--· 

Lab Code: SKINER Case No.: N2-11-191SAS No. 

Matrix [soil/water): SOIL 

Level (low/med): 

% Solids: 

LOW 

82.0 

SDG No.: B07NC8 

Lab Sample ID: 12020-09S 

Date Received: 12/01/92 

Concentration Units (ug/L. or mg/Kg dry weight): MG/KG 

I 
I 

:cAs No. Analyte :concentration:c: Q 
I I 
I ... . . . . . . ... .. 1 

:7429-90-5 lAluminum 
:7440-36-0 :Antimony 
l 744.0·-38-2 
: 74/4-0- .39- .3 
: 74.4.0-41-·7 
:74.40-4.3-9 
: 7c.,4rzi - 70-2 
:7G.40-47-3 
: 74(4-0-t,8-4. 
: 7440-~,0-8 
: 7{ .. 39-89-6 
: 74. .39-92- 1 
: 7439-9 ~,-4. 
:74.39-96-5 
: 7t .. . "!,9-97-6 
: 74.1 .. 0-0'2-0 
:7440-09-7 
:778.2-G.9-2 
: 74.4.0-22-4. 
: 7G.l .. 0-'23-5 
: 'Jt .. 4.0-28-0 
:74.40-62-2 
: 74{,0-66-6 

: ,..\rsenic 
I Barium 
:Beryllium: 
lCedmium 
:calcium 

ChrorniLm1 
Cobalt 
C()pper 
Iron 
L.ead 
Magnesium: 
Manganese: 
Mercury 
Nickel 
Potassiurn: 

:selenium 
:silver 
:sodium 
:Thallium 
:vanadium 
:zi.nc 
lCyanide 

I I 
. I .. 1 

.51.M.0 · 
4.0 :u N 
5.8 

.:,1. 0 
0.10:u 
0. 62: 8 

3300 
11. 2 
6.3 

20.6 
13200 

'27. (2J 

3290 

t 
I 

:s 

26.:..-r. 
0.06:u 

11. 0 
659 :s 

0.69:u 
0. !:;,9: U 

213 :e.: 

+N 

N 

0. !:,6: B: W 
27.6 

205 E 

I I 
··-· ~· I ·-· I . 

Color Before: BROWN Clrn~ity ge fo re : 

Cc,lor After·· : BRO!,.IN Clarity After: 

C(.Hrtment s: 
ROCK~; 

FORM I - IN 

I 
I 

:M 
I 

.. I ... 

lP 
lP 
:F 
lP 
lP 

p 
p I 

p 
p 
p 
p 

F 
'P 

p 

cv: 
p 
p 

F 
,F' 

p 

F 
p 
p : 
Nr~ l 

I 

· ···•· ' 

Textur(.~: MEDIUM 

Artifact s: YE S 

ILM02.1 
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', t~~ 

i 
' 

·.::r: -

dl 
:·;~<r:: 

/~l: 
"}11, . 

... 

TMA/Skinner & Sherman Labs SAMPLE LOG-IN 
WOR.KORDER Sl.-11.0t..,l) CLIENT t/A-"-'FoRI) h{Q.~ No. SAMPLES:. 
PROTCL (µ? TURNARND 2.,., D 9¢:j j 
COOLER TEMP: 5 oC, or NA (Soil) (Water) (Specify Other 
CUSTODIAN ...:1, e o c~ SOG/BATCH / A 
CUSTODY SEAL:PRESENT/.ABSE_W!'(INTACT/NOT CLIENT CASE--~r-J-~~,~,-,-9-,----
SHIPER & i ~ e~Y-- PO/CONTRACT# 
TAGS: PRESENT/ ABSENT/!!X/sEE COC · CONTACT p 5 A,-..>~ -z... 

CRAIN OF CUSTODY: P SET/ABSENT/NA,~ ,)lf:s: COMMENTS:_~a~,~:01~+----

SAMPLE CONTAINERS-I T/BROKEN COMMENTS ______________ _ 

CLIENT COMMENT? YES/~O) 
SAMPLE LABELS AGREE m=H:--::c-=HA=I::-::N:--=O-=F:--::C-=u:".::s-=T:".::O-=D~Y:::--::I::".:':~=~?:::--::r=':S~N-=-=o=--(-:-:C:-:0:-:MME==-N=T=-=)----

CLIENT PAPERWORK AGREES: WITH SAMPLES & CCC?( c:J O (COMMENT) 

SHIPMENT DATES \ -z..... - I - "I Z-_______________________ _ 

LIST ANY DATE WITH PAPERWORK/SHIPMENT PROBLEMS & SPECIFY THE PROBLEM: 

CLIENT ID 

1 __ 1>..;;;..._o_, __ w_, ... 6......__ 
2 _ __._13 ......... o'-7..........,t:,. .... 1 ..... 0 ..... 1 _ 
3_~5~0 .... 7"'-'-'N=-D=.....;9'--
4 __ ..._l) ..... b.__) "1 .............. 0 ....... P_3_ 
s __ _., ..... 3.._, ........ =1-#'~ .... 1 e .... - ...... '-1_ 
6 ___ i3~0_.,7_.,N.,._,_f~,;--
7 _____ B ____ '-' 7'""'--'1v'"""1-_-_r,., 

.a __ __.,(3 ..... o""'"7...,..,c:J'""(:'"---7 

9 __ __._B~« 2 ..... 7_..il. .... 2 r::_e, 
10 _____ _ 

11 

MATRIX RECEIVED PH* TEST(S) & QC HOLD TIME U: 

5Pi / 
I 

12========-=-=-=-=-~-=-=-=-=-=--=-==-~=~;;;;....;~~:..-===::====== ------13 _____ _ 
14 _____ _ 
15 _____ _ 
16 _____ _ 
17 _____ _ 
18 _____ _ 

19 ------20 _____ _ 

21 ------

~;===========G---==~======-==-=-=-=-=-==============-----==-==~--24 _____ _ 

25 ------26 ------
27 ______ ---- ----- ---- --------,.---- __...,_/ ____ _ 
Samples are from site known to have Rad-Contamination:YES VNO -/ 
Samples have detectable amounts of Radioactive Material:YES NO.!::::::'.::._ 

SUBCONTRACT: YES/~ TO: __________ DATE: t) K- 17~ 
C,,(J'{Ylp -.,\~

' ic 
REVIEWED ------------
* EPA/CLP require~ Rev. 1. 6 . PAGE: 

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



9613l\9Z .. 8629 r 
PAGE 1 CAAIN OF CUSTODY OOD I N2-ll-191 TMA/Norcal 

( RCVD: 1 l /25/92 DUE: 12/25/92 11/30/92 09:25:09 KEEP: 03/25i93 DISP: S 

( DASH S~'fLE IDENTIFICATION STORED ,ESTS for FRAC,IONS witn wort in DEPT: SU ano CA1EGORY 
01A-S B07NC8 S&S WHOO! WH002 WH004 
Hfftffffttlfllllltl¼*llltflltttflffltt• +lt¼fftfffl¼ttffttfffttttlfftftfffftfffHl•tfftt • ftHftttflfffttt 
02A-S B07ND1 s~s : WHOO! ·- WH002 WH004 
fffttt•HffHftt•ttttttfttttfltfft • tttffttllfftltlttttfftttffftltfff•tttfft•tttfftHtftff•tttttftffftlfff 
03A-S B07ND9 S&S : WHOOl WH002 IJH004 
HH•HHH.HHH.HHHHIHtHIHHHftcfHIHfHHtHHIHHHHHfHffl•HtHHffH;fHHHtt ·}ffHHH 
04A-S B07NF3 S&S : WH001 WH002 WH004 
t-H•tttfttt•ttt•ttH•ttl¼ttttt•ttftfttft+ • tftftttfffttltttttftt•••••••••• .. •t+t•••••t•tt+fftttttttfHfltf 
OSA-S B07NF4 s~~s : WHOOl WH002 WH004 
fHt•ttf¼ffftlf .. ffftlfttfftltttft~t tttttft ff tt*flfftfflffffffftfffffHfff¼ffffffff•ttffttfftffttfffHttf· 

06A-S B07NF5 Sft.S : WHOO 1 WH002 WH004 
ft .. fffftftft+tfttfffffflfttfffff*+ftfft,ffltt*f*• ffftfftffHfftftf•ttffffffffffffffttttfftfffttfffffftttt 
07A-S B07NFb S~,S : WHOO! WH002 WH004 
ffffffffffl .. fftfHtffffffffft+.t+.tt~fttt~f • tfttfttffftJfftfttff•tHffffffffftfftt•ttftt~~tftftfftftfltH 
OBA-5 B07NF7 st~s : WHOO 1 \.IH002 wH004 
tfffffffffffffffffftfftffffffftff~+~t*f*fftfffftttttttffffftfff¼ffffft•+• .. ··• .. ********"*************** 
09A-S D07NF8 S~,S '. WHOOt WH002 WH004 

09B-S B07NF8 MS s;s WH001 WH002 WH004 
... . ... ' . . .... .. .. .. .. . . . . . .. . . . .. .... ... .. . . .... . 

09C-S B07NF8 DUP sr:is : WHOOl WH002 WH004 
. . . . . . . . . . . . . . 

09D-S LC S : WHOO\ WH002 ~004 

DATE DME Rcrcl"ED r• ,;" 
1.~ .. V D: DATE 

,7 [./ ' 
) f,lN /._, e, e 

·---- II · .3'D-1 ;i. 

180 



F+g-ur-e--7-- GHA-I-N-6H--tJS-T-00Y FORM 
,_ 

Westinghouse Hanford 
Company CHAIN OF CUSTODY 

Custody Form Initiator L>,ab, 2A 6/4:mqo <-:_i::e ar,yooeb 

Company Contact 66 we/:ss Rtro (n, · tcjy ii ; 

Project OesignationlSampting Laatiom /a:;> ~(C- Q-o,:a. qz, e1 
u IJ s fcerao-a O 9 t& aif:a 13c, ch: r , .._,. 

Telephone 3U,-£sa a26-S7ZZ, 1 
I 

Collection Date 11/zo/9.z:.. 

Ice Olest No. 3/ ,:1 f Fr Fieid Logbook No. / ff:S"<26 ,..7,,:t £ ,. 
Bill of LadinglAirbill No. _€;_7$ _ _.t; ... 9_.'2_...,)_,,(/).._.(...,I ___________ Offsite Property No. t.Jf..{-~ -0/22:; . 

Method of Shipment ted Ear- ltrr d12 & d%t/ 
IJ,_ 

Shipped ta TaJ 8 d.k:cca I cPo3q kYl'r'qb t /Iv 

Possible Sampte Hazanis/Renwics -:;;.i""""~cz..=--------------------------

Sampte Identification 

.6¢ 212<: z - l'f 1¢()tp &, u.a ,W?~ tx /e:1,:r rzJ 6_wci ____ ...... ________________ _ 

O Fiefd Transfer of Custoay CHAIN OF POSSESSION (Sign and Print Nam~) 

Relinquished by: Received by: OatefTTme: 

'Y~ 
Relinquished by: Received by: 

J!~J 1/!Jl~ 
Oate,Time: 

I 100 
Relinquished by: I Received by: Date/Time: 

I 

Relinqu1shea by: Received by: Oatemme: 

Final Samele Oisoosmon 

Oisoosa1 Mettioa : ! Diseased by: I OateJTime: 

Comm~n,s: 

------------··--------- ·------ - - ---------·-- ----·-- ---- ------- --··--· -·· 



@West~ 
Hanfont~ SAMPLE ANALYSIS REQUEST 

Collector R. M4 ~. ts. Mc..rt1' "~-l~ L. &t~~"' Date lt/-z.c, l9. 7-
: I I 

Company Contact 5-t~~ W ~~~~ o, ~ .:,... Telephone I SOC\ l 3'~Co - l Co6 3 
°?-0"' \"\,-tc.~~\.l 3':1-b -Gl2."2.. 

Sample • Date nme 
Number and Type of Sample Containers/Analysis Requested 

Number Collected Collected 

ti-._ IT-2i0~NC:.8 SE \1/1-ol tfz ,{1)9: '7,(),1 h)'(OOOmQ-vlQ.$1:"\C.: A\o'no.. s'i)eC. ( A'ff\.Vl.4, u.) \ brc65~ 

~ 
I I 

'\o Sr 
., 

G-cJ.W\Ml1. s-c. , 
S5 V l'J\ei' C ~C''f" I/ l x 250~- C,-\o.ss ~ 

SE: "' {x 2 50 "".Q. - C..\.a.s~ ~ Leo.o · 't 

_,11 Se 'V ,, 
V ix \2. 5 '""i - G-la.ss . 1.:~ ~ A.A. 'M.e"t"""-\s-· . 

-

.l3()f~1'>~ Se il/z.e,/q l- i~3.J V I 'K 1000-..Q -1>\a.~-tk ~ A\~"r.- ,':"l.o.- (A..m 1>c..1., U ). (_,....,..,.-,.;, l>e~a., 
I ,, ., -- / G-a. ""f\1\4'. ~ ec. Clo S, f" 

~s 
.,, 

l lC ~ so Mi - G-lQ. ..... ~ \ ~.,..d . "X 
s.s II 1 ;(2 50 M.Q- Cr lo.sc; : fl\ercut'4 

V -

' I/ ~e: '~ ,v !/ I X' 125 "".Q - Cr\~ss : IC~ ~ AA M~°'\.c;. .· 

"1-- 'R~~Nbq ~ \, )-z.dfn .. \035" "! IOO Q 'y\o; , Alfk~St>«,(A,..,t>u-,IA), Crf0s ~C41 6.l.-.i.5>i" 
., )( 0- - ,c::.,·,- ! C--1:11"' · · 

I / s~ "IX2So-D.i .. \asc:: I-.,{ 

s- /. 
V \)(lSOM~ {..,\~<; ! f<\Pt"rur<.I· y 

,v $1:Z .... , ,I;' ,.. ~ x \ '2.5 "".Q r_ \Q.c;..,; ; ~ c~ OoNl. AA Me~~k · 

, 

·p, d-f ,J t=:1 I I "7 n1 .tt.°" n 1io 
Ii' 

~ 5£ - ,j /y/00()'".R- t>/ar;:1-,'c : ~1 .. ~ .. C..ne.- ( AM Yu.. Ll) G-n:st ~e-tc:t · 

1(/iD/ff i ~05,' 
, 

r .,.Jt .,,. '#1,A_ 51) ec. 
V J 

1c::-; V IJ( 2.SO"".Q - G-las-; : LPo.d "-
ISE {/ 1r ZSo ..... .0 - G--l~~s : f'-\erc.u.N • 

' 'I Sc 'II 'V ✓ Ix \2.5 r't'\.Q - G-\Ass ~ -:x:c.'y ~ AA t-A. e, o.. \s-· 
I;,-

•Type of Sample A • Air L • LiQuid SE • Sediment T .. Tissue X • Other 
DL = Drum LiQuids 0 • Oil SL • Sludge w = Water 
OS s Drum Solids s • Soil so • Solid WI = Wipe 

Field Information 0 SN\ ~roj~~t ~Q- ~2.- 31-+ 

Special Handlino and/or Storage 4-oc_ 

Possible Samoie Hazards ;'{ONE 

',.a~ 



~re 7 fHAfff--eF-CUSTOBv-FeRM-

·~ Westinghouse Hamord CHAIN OF CUSTODY Company 

Custody Form Initiator t.1::cck eB. G.{~ ~;2,~ ~,~,~ ~, ~ 
~ /1") P,,-1/ cf µ 0 9.; -..3"') 

·-
Company Contact :sleer 0e-,':s< 

' 
frrn fY1-£AAII Telephc,ne376-/6}'31 i3?6-SZU 

Project OesignationlSampting Lccations Jr;:a ale area Oar/ Collection Date ~£?/4~ 
J ; 

tJfcsft:e:z CD 0£ /J~oa·-1::er (3,:dy 
Ice O,est No. -:,:; r /.~ Field Lcgbook No. l'998Q,f,-;l-9 (i 

Bill of LadinglAirbill No. 62~ 6 f.2. 2.(~.a Offsite Property No. lv'1'.1 .0-0122. 

Mfthod of Shipment r'°~ ~.:; & d!,.,l ·,,~~~ 
/Z--

Shipped to ,me d WCP ( · 20,3 a, w":1&f i e·c&ma-cd e~r.~ r <r?P't -&, ro v j 

Possible Sampie Haz.ards/Remarics /1)~,, 

Sampte Identification 

6..dJ/7 dd.E.6::.- Le..,~~~ ~4 -r::,(1 o£, 1.. ~t~~ L1 oe' lfn7.b' a f? ·k1(V ~"'d,~-1: 
l 

d a!Z&E6:- (xraw m-f..~ iu2,so,..,,,f, /y/~ fa4n-n?:za g•sJe.c ,:5ed.Ym4-at 
' 
~a.22 &.E z-LE.Cl.2a!a2 ~,'2.,.ia~a.t;. tl!.&.':J.~ ~f~{::;.'a. £.·,~, &.d~-i:. 

6. {J. 2 dd.£ <£:_-I ~r(l.~(12. Q ~ a!.~ '1.. f?~ ,dj /.x.~ ~ 
I . 

~(tf:Zr!.tv:i. £:"~ ~d.~i.-

O Field Transfer of Custoay OIAIN OF POSSESSION (Sign and Print Name1• 

~u,shedby: Received by: I Date/Time: 

~ I)_; 'Yf_ (2 ~ 1½rtf97 /1vS' 
Relinquish d by:" 1·77~:1 I Oate1Time: 

/!bl vi- I 1-15-7?.... 1100 
Relinquished by: I Received by: I Oate1Time: 

' 

Relinquashea by: Received by: Date/Time: 

Final Samoae Oisoosmon 

Disoosa1 Methoa: i Disoosea by: ! Date1Time: 

Comm~rus: 

------------------------- -----·- ·- --
- - - - ---- - --- -------



@Westin~ 
Hanford~ SAMPLE ANALYSIS REQUEST 

Collector B,,. "'J..w!I \, • fficlr•~,lj J L, Y r+mAo Date 11/1..0/~ 2,,. 
F I 

Company Contact 5:te\le W e,s~ o, Telephone 'seq_ ) 3-=tCc - \ (o8 3 
X 

""R.o"' f'\\"t"C:.~~ \\ 3~b -612.'2.. 

Sample • Date Time 
Number and Type of Sample Containers/Analysis Requested 

Number Collected Collected 

~ RrA+N F+ SE tf/-zo/q, ti 5fJ v v'" IOOoM.Q-1>lctsdc.: A\o'no.. S"t>eC. ( AM. °\)1.4 \ u.') \ G-r-c:65 ~ -
I I 

I Q,o Sr 
, 

lSE:' G,a.W\M4s s-c. , 
B0TW F4- ss V 1,,-l x 250~- Cr\o.ss . M.e<-c~C'\1 "' . 

I Se Li X 2 SO 'l'f\~ - G-ta.s~ ~ Leo.cf y II 

-'~ Se ,v ':, I.,~ )( \ 2. 5 1'f\..Q. - G-l4SS ~ :c~ ~ A.A. l\\e"t"~\s-

1- ~"1MF~ ss llh...P 'q1.. 14-~e, l 'J< IOOo ... .Q -"i:>\a.~-tic- ~ A\"'"°'"',.,..,._ (A.m 'vu. U ), G-i-nsc; ~~-ta., . I - ., ., 
I ~ G-~m"'4. ~ec. qo sf" 

~s l l( ~ 50 l'fli - C,-\Q.« ~ \ o""d • 
I ss 1 x 2 so ""'~ - G lo.'>S : fl\e<-cu ('4 . X 

'V ~e: ' ~ '~ I X' 125 "".Q - G-\~ss. ·. IC~ ~ A.A ~e~°"\<' 

~ ·&,1ftNJ:"' L ~ \1/U>),rz_ (4 \ 5 ,Q .'~I Alp~ ... Spec (A ... , ? ... ,1.1.), (r~s s~c..., ""'~~~"< 
()({Q0OM - \c>.~-\-1'(": C:.,--~r, . . 

I 

I s~ I IX 2So ... O_ (_\as<:: : I,..,__(- . ~ 

s- 1 
\ X 2 so M.Q ( ... \~<; : ~P<'t" .. '"" · 

.... ~ r1. --v '~ Ix \"25"".Q ( .. \Gl~: --,-C~ 0.-.d. AA Me~~k·~ 

~ .~1-NT=+ lS£ \1/-zo qz. \1-5?.. l~/O(}()m.R-7>/a,;;-r,'c: ~In\\,,_ C...nec (A,v,.. ~~ Ll) G-f'c:15-. ~P-tq , . qo5, ' 
., 

\ r~w.."""'-. 51:>ec. 
' ,I 

I<..:- l!x 2.So,.,..Q • G-l4SS : LPo.d 'X 

Sc 'l'J( Z Sri ..... V - G-\.~ ~s : Merrur~ · 
'V '\ V 

.. 
Sc ' I.J' Ix \2..5 n\.Q - G-lAss ~ -:l:c.v r. AA 1'\\e,a..\s- . 
,,..,-

•Type of Sample A • Air L • Liquid SE • Sediment T • Tissue X • Other 
DL .. Orum Liquids 0 • Oil SL • Sludoe w = Water 
OS .. Drum Solids s • Soil so • Solid WI = Wipe 

Field Information 0 SN\ lroj~~t ~o. ct:?..- 3"t4-

Special Handling and/or Storaoe 4-oc. 

Possible Sample Hazards /'{ONE 

-·--- -- - --·--·- -- - ·•- ···-- ··· --·· ·- -- ------------- -·--• ··-----··-- ··•··· ----.. -· .. ··--- - -· ----·-··---, <roO ·-



@Wes1lnlt10ml 
HanfonlComgany SAMPLE ANALYSIS REQUEST 

Collector B, M~t,1" 1 l't.l B, ~ht;.td. 1 L, C.lc;m411 Date tll z.ol li"L 
I 

Company Contact ~, W~i~~ O('" Telephone (S~ l 3'":f<o - l (o6 3 
~0""' "",1.-c.'M. ~\ ,~ "3":tb-612.'2.. 

Sample • Date Time 
Number and Type of Sample Containers/Analysis Requested 

Number Collected Collected 

~ l'B>drN1=2 Se , z.) zo/~2 (5J4.<t; ~IOOOMQ-1>\Q.st'\C:.: A\o't\o.. s- ( AM.Y~, u.) \ Grrc:65~ 
.SE. ~~,\/7.b/ 1 Ga.W\MCl. s~c. ' '\O Sr 

.., 

S5 . / t )( zso,.....o_ Cs-\o..ss -:. N\e(' C 1.\1'41 . 

SE: / \ x 2 so l"f\.Q - Cr\o.s~ -~ Leo.o. X 

/ ~.s \ ~ 
I;' 

\ 2. S f'I\..Q. - G-\ctss -:c ~ ~ A.A. 'tl\e~~rs '✓ · v \ )( ~ 

' 

"' ' "' ~ 
" "-

"' " ~ 
""-

" "'- ' ""-
"'" "' "' ""-

" "'" 
•Type of Sample A • Air L • LlQuid SE • Sediment T • Tissue X • Other 

DL • Orum LiQuids 0 • Oil SL • Sludge w • Water 
A OS • Orum Solids s • Soil so • Solid WI • Wipe 

Field Information OS~ ~<"oj~!;.t ~Q- ~2.- 3"t4-

Special Handlino and/or Storage 4- Oc_ 

Possible Sample Hazards /{ONE 

--- ····-- -- . - - -



9613~9Z.863S 

Thermo Analytical Inc. 

TMA/Norcal 
- ----------------

2030 Wright Avenue 

P. 0 . Box 4040 
Richmond, CA 94804-0040 

(510) 235-2633 Fax No. (510) 235-0438 

March 11, 1993 

Ref. TMA/Norcal N2-ll-152-7131 

Ms. Briana Colley 
Westinghouse Hanford Company 
2355 Stevens Drive 
MSIN H4-23 
145 Hi lls Street/3000 Area 
Richland, WA 99352 

Dear Ms . Colley: 

I! 
; j 
; I 
I 

: ' I' 

; ! 

SENT BY FEDERAL EXPRESS 

' .. ··~ ... ... ... 
. [ .. .. · : ~ ' : . 

: ·=-=·::-::..-:-.=::-.::-_-_:=-==-·=---=---= =--=-..:-----_ -_-_-_-_-_-_ 

Enclosed on the Summary Data Section, are the gross alpha, gross beta, 90sr, 
isotopic uranium, isotopic plutonium, 241Am, and gamma scan results for the soil 
samples from OSM PROJECT NO. 93-374 Location, we received 24 November 1992. The 
QA/QC results are also given in the Summary Data Section. The Summary Data 
Section is numbered pages 1 to 65, and the appendices are numbered pages 66 to 
651. 

Please call if you have any questions concerning this data. 

Sincerely, 

~, /( L~ ~V\ _/ / 

Dinkar P. Kharkar, Ph.D. 
Manager, Nuclear Programs 

DPK/ss 

Enclosures: Section 1 and 2 
Appendices 



SDG 7131 Client Westinghouse Hanford 
Contract MBH-SVV-069262 Contact Dinkar P. Kharkar 

CASE NARRATIVE 

1.0 GENERAL 

Soil sample results from OSM PROJECT NO. 93-374 Location (TMA/Norcal Group 
7131) are reported herein. TMA/Norcal Group 7131 is comprised of the 
twenty samples listed on the Chain-of-Custody documents and is identified 
as Samples 1 through 20. 

1.1 CHAINS-OF-CUSTODY 

1.2 

This report includes data from samples delivered under Chain-of
Custody documents Field Logbook No. 199806.226. 

SAMPLE VOLUME 

1000 mL bottles of samples were received for the analyses. 

1.3 MISSING SAMPLES 

1.4 

All samples were accounted for in an undamaged condition. 

HOLDING TIMES 

Samples were collected on 11/19/92 and 11/22/92 and sample 
processing was initiated within 180 days of collection. 

2.0 QUALITY CONTROL 

The internal quality control consisted of one sample each of a laboratory 
control, a blank, and a replicate. All original analyses were performed 
with QC samples 7131-21 through 26. 

The QC samples were prepared and labelled by the quality control officer. 
Copies of The QC notebook pages are included in the data package. 

2.1 

2.2 

LABORATORY CONTROL SAMPLES 

The LCS recoveries for all nuclides were good. The MDA's of 238Pu, 
239 , 240Pu, and 241Am were above RDL due to slightly lower chemical 
recoveries. 

BLANKS 

MDA's for all of the analyses met the RDL requirements except for 
238Pu because of higher background in the region. The 90sr error 
was underlined because the counting error was larger than both the 
MDA and the result. The 241Am result was underlined because the 
negative result plus the associated error was still less than zero. 

case Narrative Section 
Page 1 of 3 

TMA 



SDG 7131 
Contact Dinkar P. Kharkar 

2.3 REPLICATES 

CASE NARRATIVE 

Client Westinghouse Hanford 
Contract MBH-SVV-069262 

Results were satisfactory for all replicate analyses. The 90sr 
error was underlined because the counting error was bigger than both 
the MDA and the result, implying that the MDA may not be a good 
estimate of the "real" minimum detectable activity. The MDA's for 
gamma nuclides were higher than the RDL due to small aliquots 
available for gamma analysis. 

3.0 ANALYTICAL NOTES 

3.1 Gross Alpha Analyses: The average MDA for gross alpha was 5 ± 3 
pCi/g. Positive gross alpha concentration above RDL was not found 
in any sample except in sample number 7131-20. 

3.2 Gross Beta Analyses: The average MDA for gross beta was 5 ± 0.9 
pCi/g. Positive gross beta concentration was found in all the 
samples except in sample number 7131-2. 

3.3 Strontium-90 Analyses: The average yield for twenty-three analyses 
was (84 ± 15%). The lowest yield was 60% and the highest was 95%. 
The average MDA was 0.5 ± 0.7 pCi/g. Positive 90sr concentration 
was not found in any of the samples. All sample results were below 
RDL. 

3.4 Uranium-233, 234 1 234 1 and 238 Analyses: The average yield for 
twenty-three analyses was (51 ± 19%). The lowest yield was 34% and 
the highest was 71%. The average MDA was 0.2 ± 0.1 pCi/g. 
Concentrations of 234u and 238u above the RDL were found in all of 
the samples. The MDA of uranium in sample number 7131-11 was higher 
than RDL due to lower chemical recovery. The counting times in 
sample numbers 7131-7 and 11 were smaller than the nominal counting 
time of 150 minutes. 

3.5 Plutonium-238, 239/240 Analyses: The average yield for twenty-five 
analyses was (54 ± 29%). The lowest yield was 23% and the highest 
was 66%. The average MDA was 0.05 ± 0.04 pCi/g. Positive plutonium 
concentrations above the RDL were not found in any of the samples. 
All sample results were below RDL. The MDA of sample numbers 7131-
2, 10, 11, 14, 15, and 17 were higher than RDL due to lower chemical 
recoveries and, in some cases, due to higher background. 
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SDG 7131 
Contact Dinkar P. Kharkar 

CASE NARRATIVE 

Client Westinghouse Hanford 
Contract MBH-SVV-069262 

3. 6 Americium-241 Analyses: The average yield for twenty-three 
analyses was (61 ± 38%). The lowest yield was 21% and the highest 
was 95%. The average MDA was 0.04 ± 0.05 pCi/g. Positive americium 
concentrations above the RDL were not found in any of the samples. 
All sample results were below the RDL. The MDA of sample numbers 
7131-4, 9, 11, and 15 were higher than RDL due to lower chemical 
recoveries . 

3.7 Gamma Scan Analyses: Gamma scan analysis found positive 
concentration above RDL of 137cs in sample numbers 7131-1, 2, 3, 4, 
5, 6, 7, 12, 15, 17, 18, and 19. Positive concentration of 60co 
above RDL was found in sample numbers 7131-1, 2, 3, 4, 5, and 7. 
The MDA;s for all of the samples were higher than RDL due to small 
sample aliquots available for analysis. 

Positive concentration of 152Eu above the RDL was found in sample 
numbers 7131-1, 2, 3, 4, 5, and 7. 
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SDG 7131 
Contact Dinkar Kharkar 

Lab sample id N211152-09 
Dept sample id 7131-009 

Received 11[2s L92 
i moisture 0.1 

PARAMETER 

Gross Alpha 
Gross Beta 
Uranium 233/234 
Uranium 235 
Uranium 238 
Plutonium 238 
Plutonium 239/240 
Americium 241 
Strontium 90 
GAMMA SCAN ANALYTES 
Potassium 40 
Iron 59 
Chromium 51 
Cobalt 60 
Zinc 65 
Ruthenium 106 
Cesium 134 
Cesium 137 
Europium 152 
Europium 154 
Radium 226 
Thorium 228 
Thorium 232 

DATA SHEETS 
Page 1 

SUMMARY DATA SECTION 
Page 18 

CAS HO 

Alpha 
Beta 

15117-96-1 
7440-61-1 
13981-16-3 

14596-10-2 
10098-97-2 

13966-00-2 

14392-02-0 
10198-40-0 
17982-39-3 
13967-48-1 
17967-70-9 
10045-97-3 
14683-23-9 
15585-10-1 
13982-67-7 
14274-82-9 

7440-29-1 

TMA NORCAL 
REPORTING GROUP 7131 

DATA SHEET 

·- Client Westinghouse Hanford 
Contract MBH-SVV-0 69262 

Client sample id B07NCB 
Matrix SOIL 

Collected 11[20[92 
Chain of custody id 199806 226 

RESULT 
pCi/G 

. 0 0:58 
27 
. 0 }16 

O )i 

. 22 ... ::' 
· .. . u :::,,,. 

·•.:u\':•· 

.u< 
u ::· 
, .. u .,•:• 
u:c 
u::::. 
U <? 

u >::::::. 
Q ;.' 28 · 

. 0 §55 . 
· 0/ 51 . 

2a ERR 
(COUNT) 

3.6 
4 . 7 
0.14 
0.054 
0.14 
0.022 
0.022 
0.045 
0.086 

1.1 

0.070 
0.084 
0.22 

MDA 
pCi/ G 

5:.:::: 

.. 5 . 
t df2 

Of 2 .. 

<9:2 
··.·., cr~o4 

0~03 
0709 

•··> od 

/, Ji.4 .. _. 
.... •:• 2.··'· 

· .a.as 
cL2 
b / 4 . 
0 ~05 
d.04 
0 ~09 
Of OG 

RDL 
pCi/G 

10 
10 
0.3 
0.3 
0.3 
0.05 
0.05 
0.05 

0.05 

0.05 

0.05 
0.1 
0.1 

QUALI
FIERS 

u . 
U-:) 

·u> 
U< 

u :: 
U;::::: 

. U'::_::: 

U\ 
u, .. 
u:::::: 

Lab id TMAN 

TEST 

BOA 
BOB 
u 
u 
u 
PU 
PU 
AM 
y 

GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 

GAM 
GAM 
GAM 
GAM 
GAM 
GAM 

Protocol WHC-HEIS 
Version Ver 1.0 

Form DVD-DS 
Version 2.23 

Report date 03l11l93 



SDG 7131 
Contact Dinkar Kharkar 

Lab sample id N211152-10 
Dept sample id 7131-010 

Received 11l25l92 
% moisture 

PARAMETER 

Gross Alpha 
Gross Beta 
Uranium 233/234 
Uranium 235 

22.5 

CAS NO 

Alpha 
Beta 

15117-96-1 
Uranium 238 7440-61-1 
Plutonium 238 13981-16-3 
Plutonium 239/240 
Americium 241 14596-10-2 
Strontium 90 10098-97-2 
GAMMA SCAN ANALYTES 
Potassium 40 
Iron 59 
Chromium 51 
Cobalt 60 
Zinc 65 
Ruthenium 106 
Cesium 134 
Cesium 137 
Europium 152 
Europium 154 
Radium 226 
Thorium 228 
Thorium 232 

DATA SHEETS 
Page 2 

SUMMARY DATA SECTION 
Page 19 

13966-00-2 

14392-02-0 
10198-40-0 
17982-39-3 
13967-48-1 
17967-70-9 
10045-97-3 
14683-23-9 
15585-10-1 
13982-67-7 
14274-82-9 

7440-29-1 

TMA NORCAL 
REPORTING GROUP 7131 

DATA SHEET 

Client Westinghouse Hanford 
Contract MBH-SW-069262 

Client sample id 807ND1 
Matrix SOIL 

Collected 11l20l92 
Chain of custody id 199806 226 

RESULT 
pCi/G 

6.7 
13 

0~59 
0.061 
0.44 · 
0.003 
0.013 
0.013 

.;_0.66 •·· 

u 
u 
u 
u 
u 
u 
u 
u 
u 

0.51 
1.1 
0.75 

2a ERR 
(COUNT) 

4.0 
4.3 
0.22 
0.082 
0.18 
0.032 
0.019 
0.022 
1.2 

0.85 

0.099 
0.087 
0.19 

MDA 
pCi/G 

4 
6·••'' 

::•.·:o··~••t . 
6\2 ... ·. 

:(lfa 
bibs ·•·• 

..... 0\ .• 0·4 ..... .·· oror 
. Odi 

.•.· .... ·•·.· 

' Q}j ( 

.•••. p/ 05 :·· 
OH . 
·0•~·4 •.· 
o~05 
·o~.os:··· 

.· :• d\ tj§ ·> 
:·/•········6·~··06< 

RDL 
pCi/G 

10 
10 
0.3 
0.3 
0.3 
0.05 
0.05 
0.05 

0.05 

0.05 

0.05 
0.1 
0.1 

QUALI-
FIERS TEST 

J BOA 
808 
u 

U< u 

u .... 
U) > 
lJ ). 

u /. 

••, . 
u:: 

u 
PU 
PU 
AM 
y 

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

Lab id =T~MAN=--
Protocol WHC-HEIS 
Version Ver 1.0 

Form DVD-DS 
Version ;2~•;2~3 __ _ 

Report date 03llll93 
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SDG 7131 
Contact Dinkar Kharkar 

Lab sample id N211152-04 
Dept sample id 7131-004 

Received 11L24L92 
% moisture 20.2 

PARAMETER 

Gross Alpha 
Gross Beta 
Uranium 233/234 
Uranium 235 
Uranium 238 
Plutonium 238 
Plutonium 239/240 
Americium 241 
Strontium 90 
GAMMA SCAN ANALYTES 
Potassium 40 
Iron 59 
Chromium 51 
Cobalt 60 
Zinc 65 
Ruthenium 106 
Cesium 134 
Cesium 137 
Europium 152 
Europium 154 
Radium 226 
Thorium 228 
Thorium 232 

DATA SHEETS 
Page 3 

SUMMARY DATA SECTION 
Page 20 

CAS HO 

Alpha 
Beta 

15117-96-1 
7440-61-1 
13981-16-3 

14596-10-2 
10098-97-2 

13966-00-2 

14392-02-0 
10198-40-0 
17982-39-3 
13967-48-1 
17967-70-9 
10045-97-3 
14683-23-9 
15585-10-1 
13982-67-7 
14274-82-9 

7440-29-1 

TMA NORCAL 
REPORTING GROUP 7131 

DATA SHEET 

--

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

Client Westinghouse Hanford 
Contract MBH-SVV-069262 

Client sample id B07ND4 
Matrix SOIL 

Collected 11L19L92 
Chain of custody id 199806 226 

RESULT 
pCi/G 

4~9 
17 
·'o>s8 :,· 
~cL02r 

.. <oJGs < 
!QEOh . 

> () ;.:. 
. o<,. 

.;.;.0.47 : 

/ 14 •···· 
. u> 

:, ur 
, .. 
0 / 18 ·.·· 

u ::: 
u··.,.· 
u 

O~:S6 .. , 
0 / 22 .< 
u ·,:, . 

. · Of 46 / 
0 ~50 :,: 

, .. ,,, .·.6~'·s 8 

2a ERR 
(COUNT) 

3.7 
4.1 
0.22 
0.042 
0.23 
0.015 
0.007 
0.027 
1.4 

1.0 

0.052 

0.065 
0.073 

0.066 
0.076 
0.19 

MDA 
pCi/G 

4 
5 

.o. 2 / 
0.2 ::' 

.. : off / . .·,.,., Ofos <· 
.ot Oi 
6\'66 

· .. :: .. O.l 2 / · 

.. 0 ~3 ... 
. :•. 2 :::;:.: .. 

0 ~2 
.0~4 
0.05 

. .. 
· ·:.:.'·'O / i 

RDL 
pCi/G 

QUALI
FIERS TEST 

10 
10 
0.3 
0.3 
0.3 
a.as 
a.as 
a.as 

a.as 

a.as 

a.as 
0.1 
0.1 

Lab id 
Protocol 
Version 

Form 
Version 

Report date 

TMAN 

BOA 
80B 
u 
u 
u 
PU 
PU 
AM 
y 

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

WHC-HEIS 
Ver 1.0 
DVD-OS 
2.23 
03L11L93 



SDG 7131 
Contact Dinkar Kharkar 

Lab sample id N211152-0S 
Dept sample id 7131-005 

Received 11L24L92 
% moisture 23.S 

PARAMETER 

Gross Alpha 
Gross Beta 
Uranium 233/234 
Uranium 235 
Uranium 238 
Plutonium 238 
Plutonium 239/240 
Americium 241 
Strontium 90 
GAMMA SCAN ANALYTES 
Potassium 40 
Iron 59 
Chromium 51 
Cobalt 60 
Zinc 65 
Ruthenium 106 
Cesium 134 
Cesium 137 
Europium 152 
Europium 154 
Radium 226 
Thorium 228 
Thorium 232 

DATA SHEETS 
Page 4 

SUMMARY DATA SECTION 
Page 21 

CAS NO 

Alpha 
Beta 

15117-96-1 
7440-61-1 
13981-16-3 

14596-10-2 
10098-97-2 

13966-00-2 

14392-02-0 
10198-40-0 
17982-39-3 
13967-48-1 
17967-70-9 
10045-97-3 
14683-23-9 
15585-10-1 
13982-67-7 
14274-82-9 

7440-29-1 

TMA NORCAL 
REPORTING GROUP 7131 

DATA SHEET 

Client Westinghouse Hanford 
Contract MBH-SVV-069262 

Client sample id B07NDS 
Matrix SOIL 

Collected 11Ll9L92 
Chain of custody id 199806 226 

RESULT 2a ERR 
pCi/G (COUNT) 

2~9 3.2 
ec· 2Q':'::::C 4.4 

•· o ·~•:49 .·•· 0.22 
orns1 0.052 

•,•-.•. Of 36•••••· 0.18 
/.:.o7ods 0.017 

0.011 
0.016 
0.091 

15::{ 1.1 
u .. 

·.·tJ r: 
··•···••·.0 '~:41 · 0.073 

u ··• 
U :·· 
u 

0} 74 -- 0.075 
·h t4a/:• 0.089 
··u.:::./ 
0} 42 / 0.11 
·()) 46. 0.048 

···,•,. 0 250 /• 0.21 

MDA 

pCi/G 

4 
6 
0.2 
0.2 
0 ~2 
0.04 
0~02 
Oi b4 
0~2 

0.4 
2 

0.2 
0.5 
0.05 

0~2 

RDL QUALI-
pCi/G FIERS TEST 

10 :u.::::· BOA 
10 80B 
0.3 u 
0.3 u 
0.3 u 
0.05 PU 
0.05 PU 
o.os AM 

y 

GAM 
0.05 u.:;: .. GAM 

·: u-·>···::· GAM 
a.as GAM 

GAM 
GAM 

U•\ GAM 
0.05 GAM 
0.1 GAM 
0.1 GAM 

GAM 
GAM 
GAM 

Lab id =TMAN-~-
Protocol WHC-HEIS 
Version Ver 1.0 

Form DVD-OS 
Version =2~·=2=3 __ _ 

Report date 03L11L93 
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SDG 7131 
Contact Dinkar Kharkar 

Lab sample id N211152-06 
Dept sample id 7131-006 

Received 11L24L92 
% moisture 4.4 

PARAMETER CAS NO 

Gross Alpha Alpha 
Gross Beta Beta 
Uranium 233/234 
Uranium 235 15117-96-1 
Uranium 238 7440-61-1 
Plutonium 238 13981-16-3 
Plutonium 239/240 
Americium 241 14596-10-2 
Strontium 90 10098-97-2 
GAMMA SCAN ANALYTES 
Potassium 40 13966-00-2 
Iron 59 
Chromium 51 14392-02-0 
Cobalt 60 10198-40-0 
Zinc 65 17982-39-3 
Ruthenium 106 13967-48-1 
Cesium 134 17967-70-9 
Cesium 137 10045-97-3 
Europium 152 14683-23-9 
Europium 154 15585-10-1 
Radium 226 13982-67-7 
Thorium 228 14274-82-9 
Thorium 232 7440-29-1 

DATA SHEETS 
Page 5 

SUMMARY DATA SECTION 
Page 22 

TMA NORCAL 
REPORTING GROUP 7131 

DATA SHEET 

.. ., __ .,,,t_·'- 1 

·~ Client Westinghouse Hanford 
Contract MBH-SVV-069262 

Client sample id B07ND6 
Matrix SOIL 

Collected 11L19L92 
Chain of custody id 199806 226 

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

6 ~2 3.8 4 10 J ? BOA 
14 4.4 6 10 80B 
0.29 0.18 0.2 0.3 J >· u 
0~035 0.070 0 / 3 0.3 ·u-•\: u 
0.49 .. 0.24 0.2. 0.3 u 
0 / 002 0.014 0 ~03 0.05 ti ? PU 
0.002 0.010 Q.02 0.05 U:),. PU 

-0 ~009 0.009 0~03 0.05 u:::-- AM 
:-

o••· 0.98 0 ~2 u-:r· y 

15 /:•· 1.0 GAM 
U \ 0 i .3 0.05 GAM 
U '•·· 2··._,: GAM 
u 0 ~06 0.05 GAM 
u ·o ·.:-:1 U / GAM 
u 0.4 u ,::::-, GAM 
tr·: 0.06 u::·' GAM 

0.10 0.046 0.05 GAM 
u b; 'l. 0.1 U>:> GAM 
U >c::: 0:07 . 0.1 u:::::- GAM 

0 '~''58 · 0.10 GAM 
0.'88 0.076 GAM 
0.84 0.18 GAM 

Lab id TMAN 
Protocol WHC-HEIS 
Version Ver 1.0 

Form DVD-OS 
Version 2.23 

Report date 03L11L93 



SDG 7131 
Contact Dinkar Kharkar 

Lab sample id N211152-07 
Dept sample id 7131-007 

Received 11L24L92 
% moisture 19.8 

PARAMETER CAS HO 

Gross Alpha Alpha 
Gross Beta Beta 
Uranium 233/234 
Uranium 235 15117-96-1 
Uranium 238 7440-61-1 
Plutonium 238 13981-16-3 
Plutonium 239/240 
Americium 241 14596-10-2 
Strontium 90 10098-97-2 
GAMMA SCAN ANALYTES 
Potassium 40 13966-00-2 
Iron 59 
Chromium 51 14392-02-0 
Cobalt 60 10198-40-0 
Zinc 65 17982-39-3 
Ruthenium 106 13967-48-1 
Cesium 134 17967-70-9 
Cesium 137 10045-97-3 
Europium 152 14683-23-9 
Europium 154 15585-10-1 
Radium 226 13982-67-7 
Thorium 228 14274-82-9 
Thorium 232 7440-29-1 

DATA SHEETS 
Page 6 
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-------------- ---------- ----- - ---, 

TMA NORCAL 
REPORTING GROUP 7131 

DATA SHEET 

Client Westinghouse Hanford 
Contract MBH-SVV-069262 

Client sample id B07ND7 
Matrix SOIL 

Collected 11L19L92 
Chain of custody id 199806 226 

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

4 ; 5 3.5 4 10 J .. 80A 
13 \ 3 . 9 5 10 80B 

0 ·~•44 .. ,. 0.20 o r 1 0.3 u 
0~023 0 . 092 0.2 0.3 U i u 
0 ~44 0.20 0.1 0.3 u 

"-'0 / 007 0.011 ··wo\ 03 · 0.05 u PU 
0.005 0.007 0 ~01 a.as u PU 

· 0 ; 001 0.019 (){ 03 0.05 u ,:.· AM 
~0 ~076 0.46 on u y 

13 1.1 GAM 
u 0 / 3 0.05 u·. GAM 
u 2 ·: U? GAM 

0 ~19 0.065 0.05 GAM 
u 0; 2 u GAM 
u . o·~·4 .: u GAM 
u 0.06 u GAM 

0. '62 0.069 a .as GAM 
0 }25 0.077 .•:-.· 0.1 GAM 
u ?() ~2\ 0.1 u.,=: GAM 

o·/ 48 ·''' 0.087 GAM 
o ·/ 53· :· 0.055 GAM 
o.so 0.16 GAM 

Lab id TMAN 
Protocol WHC-HEIS 
Version Ver 1.0 

Form DVD-OS 
Version 2.23 

Report date 03 L11L93 



SDG 7131 
Contact Dinkar Kharkar 

Lab sample id N211152-08 
Dept sample id 7131-008 

Received 11L24L92 
% moisture 1.1 

PARAMETER CAS HO 

Gross Alpha Alpha 
Gross Beta Beta 
Uranium 233/234 
Uranium 235 15117-96-1 
Uranium 238 7440-61-1 
Plutonium 238 13981-16-3 
Plutonium 239/240 
Americium 241 14596-10-2 
Strontium 90 10098-97-2 
GAMMA SCAN ANALYTES 
Potassium 40 13966-00-2 
Iron 59 
Chromium 51 14392-02-0 
Cobalt 60 10198-40-0 
Zinc 65 17982-39-3 
Ruthenium 106 13967-48-1 
Cesium 134 17967-70-9 
Cesium 137 10045-97-3 
Europium 152 14683-23-9 
Europium 154 15585-10-1 
Radium 226 13982-67-7 
Thorium 228 14274-82-9 
Thorium 232 7440-29-1 

DATA SHEETS 
Page 7 
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TMA NORCAL 
REPORTING GROUP 7131 

DATA SHEET 

Client Westinghouse Hanford 
Contract MBH-SVV-069262 

Client sample id 807ND8 
Matrix SOIL 

Collected 11L19L92 
Chain of custody id 199806 226 

RESULT 2a ERR MDA RDL QUALi-
pCi/G (COUNT) pCi/G pCi/G FIERS TEST 

7.5 4 . 8 5 10 J i:'• 80A 
nf 4.2 5 : 10 808 ·,• 

: 0 ~46 0.21 0.2 0.3 u 
0.024 0.048 0 ~2 0.3 u 

·6 )46 -:• 0.21 oh .. 0.3 u 
ot oo5 0.026 0 ~65 0.05 PU 
·Q '\· 0.011 6~6t 0.05 PU 

·•·. 0 ~014 0.023 0.05 AM 
·o:::.t• 1.0 > 01:2 -· y 

f7 :,,•·• 1.2 
'\(Ot 3 

GAM 
. •.· u: 0.05 GAM 

m:· ', 2 /i GAM 
t) ,,:- 0.05 0.05 GAM 
U "'' 0·~•2 •·• GAM 
u·,,, .. 0 i 4 /-· GAM 
u 0~06 · GAM 
u•·::,.. 0~04 0.05 GAM 
Q ',:/ 0~69 0.1 GAM 

. ·tr-•·· 0 ~06 . 0.1 GAM 
. 0 .. 50-- 0.095 GAM 
. Qj 69 . · 0.058 GAM 

0 ~89 0.23 GAM 

Lab id TMAN 
Protocol WHC-HEIS 
Version Ver 1.0 

Form DVD-OS 
Version 2.23 

Report date 03L11L93 



SDG 7131 
Contact Dinkar Kharkar 

Lab sample id N211152-11 
Dept sample id 7131-011 

Received 11l25l92 
% moisture 21.7 

PARAMETER CAS NO 

Gross Alpha Alpha 
Gross Beta Beta 
Uranium 233/234 
Uranium 235 15117-96-1 
Uranium 238 7440-61-1 
Plutonium 238 13981-16-3 
Plutonium 239/240 
Americium 241 14596-10-2 
Strontium 90 10098-97-2 
GAMMA SCAN ANALYTES 
Potassium 40 13966-00-2 
Iron 59 
Chromium 51 14392-02-0 
Cobalt 60 10198-40-0 
Zinc 65 17982-39-3 
Ruthenium 106 13967-48-1 
Cesium 134 17967-70-9 
Cesium 137 10045-97-3 
Europium 152 14683-23-9 
Europium 154 15585-10-1 
Radium 226 13982-67-7 
Thorium 228 14274-82-9 
Thorium 232 7440-29-1 

DATA SHEETS 
Page 8 
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TMA NORCAL 
REPORTING GROUP 7131 

DATA SHEET 

Client 

1 ··. 
.-.• 

Westinghouse Hanford 
Contract MBH-SVV-069262 

Client sample id B07ND9 
Matrix SOIL 

Collected 11l2Dl92 
Chain of custody id 199806 226 

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

4 .-7_. 4.0 5 10 u BOA 
14 3.9 5 10 80B 

0/ 45 0.27 0.4 0.3 u 
0.039 0.079 0 : 3 0.3 u··/ u 
0 ~26 0.20 0.2 0.3 J .,/• u 

.. 

;..0~023 0.020 0 / 06 0.05 u i:. PU 
.. o:::>., .. 0.007 0 ~02 0.05 ti \ PU 

Lcf~021 0.043 0~1 0.05 u )' AM 
-0~011 0.42 0~2 .. u:::c::::c·· y 

· 12 ::,. 0.48 GAM 
u::c:.. 0 }1 0.05 u: GAM 
u·.:c .. o:a U'/: GAM 

·.• 

u 0.02 0.05 uc::::. GAM 
ti . -0.06 U'-:'· .. GAM 
U·/-, 0 / 2 u .'c GAM 
u 0.04 u ··c: GAM 

0 / 031 0.017 0.05 J /:C:, GAM 
.U/' 0~05 0.1 U)/ GAM 
U°:'.' 0 003 0.1 U'? GAM 

, o ;;: s2 0.045 GAM 
0 / 82 0.030 GAM 
o n 9 0.077 GAM 

Lab id TMAN 
Protocol WHC-HEIS 
Version Ver 1.0 

Form DVD-OS 
Version 2.23 

Report date 03llll93 



SDG 7131 
Contact Dinkar Kharkar 

Lab sample id N211152-01 
Dept sample id 7131-001 

Received 11L24L92 
% moisture 55.4 

PARAMETER CAS NO 

Gross Alpha Alpha 
Gross Beta Beta 
Uranium 233/234 
Uranium 235 15117-96-1 
Uranium 238 7440-61-1 
Plutonium 238 13981-16-3 
Plutonium 239/240 
Americium 241 14596-10-2 
Strontium 90 10098-97-2 
GAMMA SCAN ANALYTES 
Potassium 40 13966-00-2 
Iron 59 
Chromium 51 14392-02-0 
Cobalt 60 10198-40-0 
Zinc 65 17982-39-3 
Ruthenium 106 13967-48-1 
Cesium 134 17967-70-9 
Cesium 137 10045-97-3 
Europium 152 14683-23-9 
Europium 154 15585-10-1 
Radium 226 13982-67-7 
Thorium 228 14274-82-9 
Thorium 232 7440-29-1 
Manganese 54 

DATA SHEETS 
Page 9 

SUMMARY DATA SECTION 
Page 26 

TMA NORCAL 
REPORTING GROUP 7131 

DATA SHEET 

Client 

1 ·•·• 
% 

Westinghouse Hanford 
Contract MBH-SVV-069262 

Client sample id 807NFO 
Matrix SOIL 

Collected 11L19L92 
Chain of custody id 199806 226 

RESULT 2a ERR MDA RDL QUALi-
pCi/G (COUNT) pCi/G pCi/G FIERS TEST 

8.7. .C: 6 ·. 10 J/··· 
.. 

BOA 5.5 
12 .... 3.9 . ·< s·•.·· 10 808 

0 184 0.32 \oA2 0.3 u 
0 / 030 0.060 () / 2 0.3 u 
0 / 69 0.27 . ch2 · 0.3 u 
0} 005 0.021 .· .. id /04 0.05 PU 
0 : 003 0.016 •·· a / o3 > 0.05 PU 
b £6i2 .·•·· 0.018 diQ3 ••• 0.05 AM 

-o.: ib 0.52 6{2 y 

8 ~4 < 1.0 
?a.••~•••••·.••···•· 

GAM 
u 0.05 GAM 
u •·3 ·/ GAM 

0} 33 ·/ 0.098 ... 0.05 GAM ·. -:.::-:-

··u ··•••·· 0 ~2 . GAM 
u .. • () / 5 . GAM 
u ···• 6:01· GAM 

0~56 · 0.067 0.05 GAM 
0 . 4L. 0.11 0.1 GAM 

U ?> 0.1 GAM 
0.55 0.12 GAM 
0~84 • 0.12 GAM 
ol'ii 0.26 GAM 
0) 057 0.034 GAM 

Lab id TMAN 
Protocol WHC-HEIS 
Version Ver 1.0 

Form DVD-OS 
Version 2.23 

Report date 03L11L93 



9613~92 .. 86~\8 

SDG 7131 
Contact Dinkar Kharkar 

Lab sample id N211152-02 
Dept sample id 7131-002 

Received 11L24L92 
% moisture 23.3 

PARAMETER 

Gross Alpha 
Gross Beta 
Uranium 233/234 
Uranium 235 
Uranium 238 
Plutonium 238 
Plutonium 239/240 
Americium 241 
Strontium 90 
GAMMA SCAN ANALYTES 
Potassium 40 
Iron 59 
Chromium 51 
Cobalt 60 
Zinc 65 
Ruthenium 106 
Cesium 134 
Cesium 137 
Europium 152 
Europium 154 
Radium 226 
Thorium 228 
Thorium 232 

DATA SHEETS 
Page 10 

SUMMARY DATA SECTION 
Page 27 

CAS HO 

Alpha 
Beta 

15117-96-1 
7440-61-1 
13981-16-3 

14596-10-2 
10098-97-2 

13966-00-2 

14392-02-0 
10198-40-0 
17982-39-3 
13967-48-1 
17967-70-9 
10045-97-3 
14683-23-9 
15585-10-1 
13982-67-7 
14274-82-9 

7440-29-1 

TMA NORCAL 
REPORTING GROUP 7131 

DATA SHEET 

Client Westinghouse Hanford 
contract MBH-SVV-069262 

Client sample id B07NF1 
Matrix SOIL 

Collected 11L19L92 
Chain of custody id 199806 226 

RESULT 
pCi/G 

... / 5. ,7 
9 }0 

0244 ' 
.0 ~066 
o r44,. 

··, ~odho 
.; .9 }013 
.;;..orno1 
) Q;Ji i 

.,.· 12:: 
·· u ····•·· 
,, ..... fr > 
0 }20 · 
u·? 
u 
u · .. · 

0~49, 
,> o ;:::35 ·, 

tr>· 
.ofs4 .... 
0 / 9i( 

0474 > 

2a ERR 
(COURT) 

4.0 
4.2 
0.23 
0.067 
0.23 
0.026 
0.013 
0.021 
0.094 

0.96 

0.058 

0.066 
0.087 

0.097 
0.10 
0.18 

MDA 
pCi/G 

5 . 
6 \ 

'0 '/2 
.0 / 3 
on 
0)66 . 
0.0.2 / 
o~ti4 .. 

· 0.2 ··. 

.. 8/3> 
2 )/ 

· 6.2 
ots 
0.06 

··•·<< 0~2 ·.·.· 

RDL 
pCi/G 

10 
10 
0.3 
0.3 
0.3 
0.05 
0.05 
0.05 

0.05 

0.05 

0.05 
0.1 
0.1 

QUALi-
FIERS 

J),, 
u:\ 

u:.:.,,· 
Utt·. 

ti>>. 

TEST 

BOA 
808 
u 
u 
u 
PU 
PU 
AM 
y 

GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 

GAM 
GAM 

Lab id =T~MAN=--
Protocol WHC-HEIS 
Version Ver 1.0 

Form DVD-OS 
Version =2~-=2=3 __ _ 

Report date 03L11L93 



SDG 7131 
Contact Dinkar Kharkar 

Lab sample id N211152-03 
Dept sample id 7131-003 

Received 11L24L92 
% moisture 31.3 

PARAMETER 

Gross Alpha 
Gross Beta 
Uranium 233/234 
Uranium 235 
Uranium 238 
Plutonium 238 
Plutonium 239/240 
Americium 241 
Strontium 90 
GAMMA SCAN ANALYTES 
Potassium 40 
Iron 59 
Chromium 51 
Cobalt 60 
Zinc 65 
Ruthenium 106 
Cesium 134 
Cesium 137 
Europium 152 
Europium 154 
Radium 226 
Thorium 228 
Thorium 232 

DATA SHEETS 
Page 11 

SUMMARY DATA SECTION 
Page 28 

CAS HO 

Alpha 
Beta 

15117-96-1 
7440-61-1 
13981-16-3 

14596-10-2 
10098-97-2 

13966-00-2 

14392-02-0 
10198-40-0 
17982-39-3 
13967-48-1 
17967-70-9 
10045-97-3 
14683-23-9 
15585-10-1 
13982-67-7 
14274-82-9 

7440-29-1 

TMA NORCAL 
REPORTING GROUP 7131 

DATA SHEET 

-~ Client Westinghouse Hanford 
contract MBH-SVV-069262 

Client sample id B07NF2 
Matrix SOIL 

Collected 11L19L92 
Chain of custody id 199806 226 

RESULT 
pCi/G 

1 ~7 . 
.12 > 

0.37 
0 / 021 . 
Oi 58 < 
() / 018 

<6:@~: .. 
· .;..oi6ds} 

··•· 13 >· 
uJ· . 

····· o.r 
orns9: 
'ti' \ . 
u : 
U •••···· 

L3 
· . o ·/ 9n···:· .. · 

_u ,:· 
ch 61<( 
0}95 } 
Ot 93 \ 

2a ERR 
(COURT) 

5.1 
4.0 
0.18 
0.043 
0.22 
0.018 
0.018 
0.016 
0.42 

0.95 

0.061 

0.094 
0.14 

0.091 
0.086 
0.23 

MDA 
pCi/G 

8 
5 ·•. 
alt ••·• 
0~2 
.9fl •·· 
0}02 

. l;U02 · 
ch o3 :•:· 

·/ cL2 .·· 
,•: 

. 6~4, -...•. · 
3 \ 

0~2 
0 / 5 
0.06 

RDL 
pCi/G 

QUALI
FIERS TEST 

10 
10 
0.3 
0.3 
0.3 
0.05 
0.05 
0.05 

0.05 

0.05 

0.05 
0.1 
0.1 

Lab id 
Protocol 
Version 

Form 
Version 

Report date 

TMAN 

80A 
SOB 
u 
u 
u 
PU 
PU 
AM 
y 

GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 

GAM 
GAM 
GAM 
GAM 
GAM 
GAM 

WHC-HEIS 
Ver 1.0 
DVD-OS 
2.23 
03L11L93 



SDG 7131 
Contact Dinkar Kharkar 

Lab sample id N211152-12 
Dept sample id 7131-012 

Received 11l2Sl92 
% moisture 26 . 0 

PARAMETER 

Gross Alpha 
Gross Beta 
Uranium 233/234 
Uranium 235 
Uranium 238 
Plutonium 238 
Plutonium 239/240 
Americium 241 
Strontium 90 
GAMMA SCAN ANALYTES 
Potassium 40 
Iron 59 
Chromium 51 
Cobalt 60 
Zinc 65 
Ruthenium 106 
Cesium 134 
cesium 137 
Europium 152 
Europium 154 
Radium 226 
Thorium 228 
Thorium 232 

DATA SHEETS 
Page 12 

SUMMARY DATA SECTION 
Page 29 

CAS NO 

Alpha 
Beta 

15117-96-1 
7440-61-1 
13981-16-3 

14596-10-2 
10098-97-2 

13966-00-2 

14392-02-0 
10198-40-0 
17982-39-3 
13967-48-1 
17967-70-9 
10045-97-3 
14683-23-9 
15585-10-1 
13982-67-7 
14274-82-9 

7440-29-1 

TMA NORCAL 
REPORTING GROUP 7131 

DATA SHEET 

-~ Client Westinghouse Hanford 
Contract MBH-SVV-069262 

Client sample id B07NF3 
Matrix SOIL 

Collected lll20l92 
Chain of custody id 19980 6 226 

RESULT 2a ERR MDA 
p Ci / G (COUNT) pCi/G 

2.2 5.3 8 
13 ... 4.2 :6 . 

o~:s1 · 0.21 0.1 
0 ~061 0.082 0.2 

: 0 ·~··52 :: 0.21 0.1 
·· 0{ 009 0.025 0~04 

c.; 

0 0.006 0~02 
-0/003 0.021 0 105 
o··. 0.96 .6.1 

,15:::: 0.55 
u :•:• 0.2 
u '··· 0.9 
u .,::· : Q~04 

: 
··.U , .. ::: 0 ~08 
U,:::: 0 ~2 
u ·:· 0.03 

0.058 .. 0.022 
u . 0 / 05 

:,:: U ·:: 0 ~03 
. 0 / 58 0.051 
1 •. 0 ,:: 0.036 
0 }95 0.11 

RDL QUALi-
pCi/G FIERS TEST 

10 u BOA 
10 808 
0.3 u 
0.3 U\::: .• u 
0.3 u 
a.as PU 
a.as PU 
a.as AM 

y 

GAM 
a.as tL:::::: GAM 

tJ?: GAM 
a.as ·fr• GAM 

fr 
.. 

GAM 
u ::· GAM 
u :: GAM 

a.as GAM 
0.1 GAM 
0.1 GAM 

GAM 
GAM 
GAM 

Lab id =T=MA=N __ _ 
Protocol WHC-HEIS 
Version Ver 1.0 

Form DVD-OS 
Version =2~·=2=3 __ _ 

Report date 03llll93 



9613l\9Z .. 865 \ 
TMA NORCAL 

·.· · .. · •. ·.·. 1 •.. 1 
REPORTING GROUP 7131 

DATA SHEET 

SDG 7131 Client Westinghouse Hanford 
Contact Dinkar Kharkar Contract MBH-SVV-069262 

Lab sample id N211152-13 Client sample id B07NF4 
Dept sample id 7131-013 Matrix SOIL 

Received 11L25L92 Collected 11L20L92 
% moisture 21.1 Chain of custody id 199806 226 

RESULT 2a ERR MDA RDL QUALI-
PARAMETER CAS NO pCi/ G (COUNT) pCi/G pCi/G FIERS TEST 

Gross Alpha Alpha 8.1 5.2 6·• 10 BOA 
Gross Beta Beta 16 4.0 5 10 808 
Uranium 233/234 0.84 0.27 O.l 0.3 u 
Uranium 235 15117-96-1 0.085 0.086 0.2 0.3 u 
Uranium 238 7440-61-1 1.1 0.31 0.1 0.3 u 
Plutonium 238 13981-16-3 -0.013 0. 0 19 0~04 0.05 PU 
Plutonium 239/240 0 0.004 0.01 0.05 PU 
Americium 241 14596-10-2 -0.006 0.022 0~05 0.05 AM 
Strontium 90 10098-97-2 0.041 0.22 o_. s u:::::. y 

GAMMA SCAN ANALYTES 
Potassium 40 13966-00-2 15 0.51 GAM 
Iron 59 u 0.2 0.05 tL::c:•,·· GAM .. •.·, 

Chromium 51 14392-02-0 u 1 ut GAM 
Cobalt 60 10198-40-0 u 0~02 0.05 u.:.:;, .... GAM 
Zinc 65 17982-39-3 u 0.08 u;::· ••:;· 

GAM 
Ruthenium 106 13967-48-1 u 0.2 u• GAM 
Cesium 134 17967-70-9 u 0.03 Ui/ GAM 
Cesium 137 10045-97-3 u 0.02 . 0.05 u.:.r GAM 
Europium 152 14683-23-9 u 0.05 0.1 U.:.:> GAM 
Europium 154 15585-10-1 u 0. •04 .,.. 0.1 ·u> GAM 
Radium 226 13982-67-7 0.70 0.049 GAM 
Thorium 228 14274-82-9 1.4 ·. 0.046 GAM 
Thorium 232 7440-29-1 1.1 0.12 GAM 

Lab id TMAN 
Protocol WHC-HEIS 

DATA SHEETS Version Ver 1.0 
Page 13 Form DVD-DS 

SUMMARY DATA SECTION Version 2.23 
Page 30 Report date 03L11L93 



------ - - -------- --- --, 
961 3L\9Z .. 865Z 

SDG 7131 
Contact Dinkar Kharkar 

Lab sample id N211152-14 
Dept sample id 7131-014 

Received 11L2SL92 
% moisture 20.3 

PARAMETER 

Gross Alpha 
Gross Beta 
uranium 233/234 
Uranium 235 
Uranium 238 
Plutonium 238 
Plutonium 239/240 
Americium 241 
Strontium 90 
GAMMA SCAN ANALYTES 
Potassium 40 
Iron 59 
Chromium 51 
Cobalt 60 
Zinc 65 
Ruthenium 106 
Cesium 134 
Cesium 137 
Europium 152 
Europium 154 
Radium 226 
Thorium 228 
Thorium 232 

DATA SHEETS 
Page 14 

SUMMARY DATA SECTION 
Page 31 

CAS HO 

Alpha 
Beta 

15117-96-1 
7440-61-1 
13981-16-3 

14596-10-2 
10098-97-2 

13966-00- 2 

14392-02-0 
10198-40-0 
17982-39-3 
13967-48-1 
17967-70-9 
10045-97-3 
14683-23-9 
15585-10-1 
13982-67-7 
14274-82-9 

7440-29-1 

TMA NORCAL 
REPORTING GROUP 7131 

DATA SHEE T 

·- Client Westinghouse Hanford 
Contract MBH-SVV-069262 

Client sample id B07NFS 
Matrix SOIL 

Collected 11L20l92 
Chain of custody id 199806 226 

RESULT 
pCi/G 

<o'/ 85 ':
·o; os4 

.· 0)~4 / 
. 0 ~011 . 

.·••••. QI OlJ 
· .. ~b / 002 .. 

·•·•··>b 
. ::::::::::::·.:_ . 

.· ±6 /< 
.i. / ... J<u ·x .... · •·· 

.. J l 
••·•·•· u :• ... i •. 

\\ •• u ·•:·:•·•·· 

u 
ti ·).' 

2a ERR 
(COUNT) 

3.9 
4.0 
0 . 29 
0.055 
0.24 
0.057 
0.011 
0.010 
0.86 

1.1 

0.11 
0.076 
0.22 

MDA 

pCi/G 

·• ... ..4 .·:. .. .:.; 
.• .... :•• s:-: .... 

•·\•0:-~·2 •·•· 

<L2 
>cfl 2.···. 
·· 0~1 ... 

.. /. Ot o4 
>9) 02 · ·.·<0<1 · 

. :8)3··· 
.••• : ••• •·.2:://.-·· . 

. .. ,:.. .•.. 0 ( 0·6..-•· 
\·o ~•l · 

·•·.· .0'/5 .• :..-
. ol 07 
> ohis: 

................. :~~:~; ........ . 

RDL 
pCi/G 

10 
10 
0.3 
0.3 
0.3 
a.as 
a.as 
a.as 

a.as 

a.as 

a.as 
0.1 
0.1 

QUALI
FIERS 

U .. ·-•, 

u .;::.. 
U;( .. 

·u t : 
··u • 

. .''., . 

U } 

u:r 
U i/ 

U?::: 
u :••· 
u .::....
u ....... 

.u . .:.. 

TEST 

80A 
808 
u 
u 
u 
PU 
PU 
AM 
y 

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

Lab id =T=MAN=--
Protocol WHC-HEIS 
Version Ver 1.0 

Form DVD-DS 
Version ~2~·=2=3 __ _ 

Report date 03L11L93 

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



9613~92.8653 

SDG 7131 
Contact Dinkar Kharkar 

Lab sample id N211152-15 
Dept sample id 7131-015 

Received 11L25L92 
% moisture 23.6 

PARAMETER CAS NO 

Gross Alpha Alpha 
Gross Beta Beta 
Uranium 233/234 
Uranium 235 15117-96-1 
Uranium 238 7440-61-1 
Plutonium 238 13981-16-3 
Plutonium 239/240 
Americium 241 14596-10-2 
Strontium 90 10098-97-2 
GAMMA SCAN ANALYTES 
Potassium 40 13966-00-2 
Iron 59 
Chromium 51 14392-02-0 
Cobalt 60 10198-40-0 
Zinc 65 17982-39-3 
Ruthenium 106 13967-48-1 
Cesium 134 17967-70-9 
Cesium 137 10045-97-3 
Europium 152 14683-23-9 
Europium 154 15585-10-1 
Radium 226 13982-67-7 
Thorium 228 14274-82-9 
Thorium 232 7440-29-1 

DATA SHEETS 
Page 15 

SUMMARY DATA SECTION 
Page 32 

TMA NORCAL 
REPORTING GROUP 7131 

DATA SHEET 

Client Westinghouse Hanford 
Contract MBH-SVV-069262 

Client sample id B07NF6 
Matrix SOIL 

Collected 11L2DL92 
Chain of custody id 199806 226 

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

6.1.\ ... 4.1 5 10 BOA 
14 :/·> 3.9 5 10 BOB .. 

0} 53 .. 0.19 0.1 0 . 3 u 
0 / 018 0.036 0.1 0.3 u 

< 0314 0.22 Oi l /i'· 0.3 u 
i HA:'79 0.054 0 ~:·t "'/ .·:• 0.05 PU 

.. '"' .... 

. :( Q/ 007 0.026 o ; os.> 0.05 PU 
·.··,.· / o tc:i2s · 0.042 Of Os>· 0.05 AM 

..;;b}bi:9 0.51 0 ~9 .. y 

1.1 GAM 
0 / 4 .. 0.05 GAM 
2 GAM 

. ,u,::::::: 0.06 . 0.05 GAM 
u :=: 0.2 GAM 

•:i Ui/. 0~6 GAM 
u'>'·'· o~cis GAM 

0~082 0.060 0.05 GAM 
O~T 0.1 GAM 
0 / 08>,: 0.1 GAM 

0.14 GAM 
0.091 GAM 
0.24 GAM 

Lab id TMAN 
Protocol WHC-HEIS 
Version Ver 1.0 

Form DVD-OS 
Version 2.23 

Report date 03Llll93 



------ ---. 

9613492 .. 865~\ 

SDG 7131 
contact Dinkar Kharkar 

Lab sample id N211152-16 
Dept sample id 7131-016 

Received 11L25L92 
% moisture 23.5 

PARAMETER 

Gross Alpha 
Gross Beta 
Uranium 233/234 
Uranium 235 
Uranium 238 
Plutonium 238 
Plutonium 239/240 
Americium 241 
Strontium 90 
GAMMA SCAN ANALYTES 
Potassium 40 
Iron 59 
Chromium 51 
Cobalt 60 
Zinc 65 
Ruthenium 106 
Cesium 134 
Cesium 137 
Europium 152 
Europium 154 
Radium 226 
Thorium 228 
Thorium 232 

DATA SHEETS 
Page 16 

SUMMARY DATA SECTION 
Page 33 

CAS NO 

Alpha 
Beta 

15117-96-1 
7440-61-1 
13981-16-3 

14596-10-2 
10098-97-2 

13966-00-2 

14392-02-0 
10198-40-0 
17982-39-3 
13967-48-1 
17967-70-9 
10045-97-3 
14683-23-9 
15585-10-1 
13982-67-7 
14274-82-9 

7440-29-1 

TKA NORCAL 
REPORTING GROUP 7131 

DATA SHEET 

·~ Client Westinghouse Hanford 
Contract MBH-SVV-069262 

Client sample id B07NF7 
Matrix SOIL 

Collected 11L20L92 
Chain of custody id 199806 226 

RESULT 
pCi/G 

8.'4 
15{ 
· LO 
0~024 

... 0 } 58\ 

Of Olt 
0 •. 014 

~0{ ()05 
.:.,;0~27 

•:. ti :/,.•: 
,': tr<: 

tJ ·<· 
u 
u 
.ti 
u .. :, 

. u . 
·o ;;. EiJ <· 
.TV3:· 
·.·1 t O•'····· 

2a ERR 
(COUNT) 

4.2 
4.0 
0.31 
0.049 
0.21 
0.023 
0.011 
0.011 
0.32 

0.92 

0.091 
0.077 
0.19 

MDA 
pCi/G 

:·:::> 5 ·· 

·••\ 0 ~'·2\. 

·•· on ,, bti /•· 
.,.·•, ova·s<•· 
f \)i02 ,.: .•. •. 
tk o2 <. 

:\ () j g :· 

.•.· ... 

> ~) . ·. ., . ...,.,.0:~·os ·,, 
.:( 0 }1>·•• 

\}0 ./ 4 '/:• 
0\ 06 . 

RDL 
pCi/G 

QUALI
FIERS TEST 

10 BOA 
BOB 
u 
u 

10 
0.3 
0.3 
0.3 
0.05 
0.05 
0.05 

u:,·•·,·,, 
u:.,.,,. ... 

u 
PU 
PU 
AM 
y 

0.05 

0.05 

0.05 
0.1 
0.1 

Lab id 
Protocol 
Version 

Form 
Version 

Report date 

TMAN 

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

WHC-HEIS 
Ver 1.0 
DVD-OS 
2.23 
03LllL93 



SDG 7131 
Contact Dinkar Kharkar 

Lab sample id N211152-17 
Dept sample id 7131-017 

Received 11L2SL92 
% moisture 21.4 

PARAMETER 

Gross Alpha 
Gross Beta 
Uranium 233/234 
Uranium 235 
Uranium 238 
Plutonium 238 
Plutonium 239/240 
Americium 241 
Strontium 90 
GAMMA SCAN ANALYTES 
Potassium 40 
Iron 59 
Chromium 51 
Cobalt 60 
Zinc 65 
Ruthenium 106 
Cesium 134 
Cesium 137 
Europium 152 
Europium 154 
Radium 226 
Thorium 228 
Thorium 232 

DATA SHEETS 
Page 17 

SUMMARY DATA SECTION 
Page 34 

CAS NO 

Alpha 
Beta 

15117-96-1 
7440-61-1 
13981-16-3 

14596-10-2 
10098-97-2 

13966-00-2 

14392-02-0 
10198-40-0 
17982-39-3 
13967-48-1 
17967-70-9 
10045-97-3 
14683-23-9 
15585-10-1 
13982-67-7 
14274-82-9 

7440-29-1 

TMA NORCAL 
REPORTING GROUP 7131 

DATA SHEET 

-~ Client Westinghouse Hanford 
Contract MBH-SVV-069262 

Client sample id B07NF8 
Matrix SOIL 

Collected 11L20L92 
Chain of custody id 199806 226 

RESULT 
pCi/G 

1 t s · 
•lfr / 

i t O••·. 

··•>. o~aci ·•·· 
. ;;:;0 / 028 

0 { 003 · ..•.. /~g~~~~··•·. 
·lir~4 

u> 
·•·• u:: 
u 
U.:.: 

u 
0~14 

U·i·.·· 

·U·)• 

0 ( 60 
Ll ···· 
0~99.{ 

2a ERR 
(COURT) 

4.0 
4.0 
0.24 
0.058 
0.21 
0.022 
0.017 
0.016 
0.92 

0.86 

0.051 

0.088 
0.063 
0.20 

MDA 
pCi/G 

.J . 
<s ••··•· 

·. b A>9 . 
.Q. :1 
0/09 
0) 06 ·.· 
0 ~03 :•·•· 
0 / 03 : 

. bfs 

i/·····6~j(••··•· 
\ 2 ) 
0}04 ·. 
0~1 

····· 0·~·4 •··· 
0~06 

RDL 
pCi/G 

QUALI-
FIERS TEST 

10 
10 
0.3 
0.3 
0.3 
0.05 
0.05 
0.05 

a.as 

a.as 

J 

u: .... 

u.: 

.··.· 
u :.F 
u 
u 
u 

80A 
808 
u 
u 
u 
PU 
PU 
AM 
y 

GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM a.as 

0.1 
0.1 

u··· . ..,.. GAM 
u:.:.:.:. GAM 

GAM 
GAM 
GAM 

Lab id TMAN 
Protocol WHC-HEIS 
Version Ver 1.0 

Form DVD-DS 
Version 2.23 

Report date 03L11L93 



9613~92.8656 

SDG 7131 
Contact Dinkar Kharkar 

Lab sample id N211152-18 
Dept sample id 7131-018 

Received 12£0 2£92 
% moisture 32.0 

PARAMETER 

Gross Alpha 
Gross Beta 
Uranium 233/234 
Uranium 235 
Uranium 238 
Plutonium 238 
Plutonium 239/240 
Americium 241 
Strontium 9 0 
GAMMA SCAN ANALYTES 
Potassium 40 
Iron 59 
Chromium 51 
Cobalt 60 
Zinc 65 
Ruthenium 10 6 
Cesium 134 
Cesium 137 
Europium 152 
Europium 154 
Radium 226 
Thorium 228 
Thorium 232 

DATA SHEETS 
Page 18 

SUMMARY DATA SECTION 
Page 35 

CAS HO 

Alpha 
Beta 

15117-96-1 
7440-61-1 
13981-16-3 

14596-10-2 
10098-97-2 

13966-00-2 

14392-02-0 
10198-40-0 
17982-39-3 
13967-48-1 
17967-70-9 
10045-97-3 
14683-23-9 
15585-10-1 
13982-67-7 
14274-82-9 

7440-29-1 

TMA NORCAL 
REPORTING GROUP 7131 

DATA SHEET 

"> 
Client Westinghouse Hanford 

Contract MBH-SVV-069262 

Client sample id B07NGO 
Matrix SOIL 

Collected 11£22 £92 
Chain of custody id 199806 226 

RESULT 
pCi/G 

5.2 
13 
ois3 

.0 \ 
,•. :-.:.. _;;: 

) O~SI . 
}Ornos> 

·.,,::-,,B.f oo"s·;· 
·.·.,.,.•.•,,•,••,·&;;60,t 

:•:'\: .6t 2 5 ) 

•:< u ·:>: 
::u ·} 
u· .. /, .. 
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/ () ~27 / . . 

. ·:,::::: .,c.:.\ t,l ,;,:t: _. .... ·. 
·:'· . .-··::,,•·'u ·.-,.·.:· 
· .... : .;.:.' 'o i .1.i:, -::, ... 

-:,•-•,• . .· .-. 
.- .. ,,:::::· 0 ';;:9r,:, .. 
,. \•: cr/ 89 /' 

2a ERR 
(COURT) 

4.4 
4.3 
0.21 
0.049 
0.21 
0.024 
0.009 
0.016 
1.2 

1.0 

0.056 

0.073 
0.062 
0.20 

MDA 
pCi/G 

5 :0: 
.. 6 :·:;:'c:'·. 

0 / 2 
072 

i,6t2 
. 6104 . 

p i 62 
.... ·orn3 
< 0 19)·· 

·Q/ 3 

2 ":':e-:· 

oms: 
a~a 
0 / 8 .•.· .. · 
0 }06 

Of 09 \ 
·· 0\ 06 .> 

RDL 
pCi/G 

QUALi-
FIERS TEST 

10 
10 
0.3 
0.3 
0.3 
0.05 
0.05 
a.as 

a .as 

0.05 

0.05 
0.1 
0.1 

Lab id 
Protocol 
Version 

Form 
Version 

Report date 

TMAN 

BOA 
808 
u 
u 
u 
PU 
PU 
AM 
y 

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

WHC-HEIS 
Ver 1.0 
DVD-OS 
2.23 
03£11£93 

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



SDG 7131 
Contact Dinkar Kharkar 

Lab sample id N211152-19 
Dept sample id 7131-019 

Received 12fo2f92 
% moisture 28.6 

PARAMETER CAS NO 

Gross Alpha Alpha 
Gross Beta Beta 
Uranium 233/234 
Uranium 235 15117-96-1 
Uranium 238 7440-61-1 
Plutonium 238 13981-16-3 
Plutonium 239/240 
Americium 241 14596-10-2 
Strontium 90 10098-97-2 
GAMMA SCAN ANALYTES 
Potassium 40 13966-00-2 
Iron 59 
Chromium 51 
Cobalt 60 
Zinc 65 
Ruthenium 106 
Cesium 134 
Cesium 137 
Europium 152 
Europium 154 
Radium 226 
Thorium 228 
Thorium 232 

DATA SHEETS 
Page 19 

SUMMARY DATA SECTION 
Page 36 

14392-02-0 
10198-40-0 
17982-39-3 
13967-48-1 
17967-70-9 
10045-97-3 
14683-23-9 
15585-10-1 
13982-67-7 
14274-82-9 

7440-29-1 

TMA NORCAL 
REPORTING GROUP 7131 

DATA SHEET 

Client Westinghouse Hanford 
Contract MBH-SVV-069262 

Client sample id B07NG1 
Matrix SOIL 

Collected 11L22L92 
Chain of custody id 199806 226 

RESULT 
pCi/G 

><,/ 7 
.14');.,-·. 

.•.•. 0.4!) 
d/ def 

•.. Jo•l 6·"i ••••••·•• 
.:> Jj} Ci<J6 

""0 ~063( 
.ofoo1 ·•··· 
Ot· 

•·: U./• .. · 
u ·-•···· 

0.11 
U ( 

··• 6i~~ 
.. , ' .··.·.,,•.· 

0}9i/< 

2a ERR 
(COUNT) 

4.4 
3.9 
0.23 
0.11 
0.24 
0.024 
0.006 
0.014 
0.45 

0 . 82 

0.035 

0.080 
0.072 
0.16 

MDA 
pCi/G 

=0 ~2 : 
0 ~2 orr •··· . 

· . .:••··o\ :=tfs\:-=•··· 
0{ 02\. 

· ck o2 > 
cLa ? / 

1t;~l 
2 F . ... 

•·•·••·....:o '~•-04:::: 
>o~l 

··•·<_ Of 3 
0.05 ·. 

.... . 

. 0}06 

RDL 
pCi/G 

QUALI-
FIERS TEST 

10 
10 
0.3 
0.3 
0.3 
0.05 
0.05 
0.05 

0.05 

0.05 

BOA 
BOB 
u 
u 
u 
PU 
PU 
AM 
y 

. ,:,: . 

GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 

GAM 
GAM 
GAM 
GAM 

U-/\. 

0.05 
0.1 
0 . 1 

Lab id 
Protocol 
Version 

Form 
Version 

Report date 

TMAN 
WHC-HEIS 
Ver 1.0 
DVD-OS 
2.23 
03L11L93 



96 !3'-l9Z .. 8658 

SDG 7131 
Contact Dinkar Kharkar 

Lab sample id N211152-20 
Dept sample id 7131-020 

Received 12L02L92 
% moisture 20.5 

PARAMETER 

Gross Alpha 
Gross Beta 
Uranium 233/234 
Uranium 235 
Uranium 238 
Plutonium 238 
Plutonium 239/240 
Americium 241 
Strontium 90 
GAMMA SCAN ANALYTES 
Potassium 40 
Iron 59 
Chromium 51 
Cobalt 60 
Zinc 65 
Ruthenium 106 
Cesium 134 
Cesium 137 
Europium 152 
Europium 154 
Radium 226 
Thorium 228 
Thorium 232 

DATA SHEETS 
Page 20 

SUMMARY DATA SECTION 
Page 37 

CAS NO 

Alpha 
Beta 

15117-96-1 
7440-61-1 
13981-16-3 

14596-10-2 
10098-97-2 

13966-00-2 

14392-02-0 
10198-40-0 
17982-39-3 
13967-48-1 
17967-70-9 
10045-97-3 
14683-23-9 
15585-10- 1 
13982-67-7 
14274-82-9 

7440-29-1 

TMA NORCAL 
REPORTING GROUP 7131 

DATA SHEET 

,~ Client Westinghouse Hanford 
Contract MBH-SVV-069262 

Client sample id B07NG2 
Matrix SOIL 

Collected 11L22L92 
Chain of custody id 199806 226 

RESULT 
pCi/G 

·•·• f S ) 
•. .16/ .... 

/ 0 1~8 >· 
·• ··••• o i 1 3 
trotiis \ 
<of dd3 

cffbo2 . 
•~oioo4 .. . . 

. <>0/40 > 

··••••····••••i s ····•····•·•····•· ..... ·.·•·•·><·•··•·u u>.•·•·••··.· 

.?·•·········?&f• .. • ... U:t·· 
. . fr ).· 

2a ERR 
(COUNT) 

4.8 
4.3 
0.30 
0.086 
0.23 
0.007 
0.007 
0.012 
0.26 

0.75 

0.090 
0.085 
0.18 

MDA 
pCi/G 

.... 9 .. ~ ? 
/ 0}1 ..... . 
dJ02L 

. ...... iP~•Or .. 
··.• 0 / 03 . ·. <Oi 9 
. . ... 

1;iiii ,1½;,~ 
······•········• 2 ::·•>·•·· .·•·· Q\ ()4 / 
• ·• •.::::.:ot 'dT . 

. ·0 / 4 ·.:::•• 

RDL 
pCi/G 

10 
10 
0.3 
0.3 
0.3 
0.05 
0.05 
0.05 

0.05 

0.05 

0.05 
0.1 
0.1 

QUALI-
FIERS TEST 

ur 
U.i· 

BOA 
BOB 
u 
u 
u 
PU 
PU 
AM 
y 

GAM 
GAM 
GAM 
GAM 
GAM 

GAM 

GAM 

GAM 

GAM 
GAM 
GAM 
GAM 
GAM 

Lab id =T=MA=N __ _ 
Protocol WHC-HEIS 
Version Ver 1.0 

Form DVD-OS 
Version =2_.~2=3 __ _ 

Report date 03L11L93 



Cl6 Llq,-, 
j , -~~l' 

Westinghouse Hanford 
Company 

59 CHAIN OF CUSTODY ' FORM 

CHAIN OF CUSTODY 

OS\--\ ~e<t""No 
Custody Form Initiator :......~~"-,I;;!..._~...,------------ ~ 2.. .:3:,.4 
Company Contact ~g; ½JE\$S Telephone 3- \ b~ 3 , 3-f(..-5\2 2 

Project Designation/Sampling Locations Co"-\) Ml'>\ ;'\?w ~ Ro \~&~\;994 Collection Date \\{\Cf 19 '2-

\0Q -U ~'2..E"fr 
Ice Chest No. _____________________ Field Logbook No. \'l9~,2.2<o 
Bill of LadinglAirbill No. J.. S \ 9 0 0 ] Z.. 8 Z. Offsite Property ~~I ,.•OIi.i. tt.1 
Method of Shipment E~o~~ A\R, '?t;g"\'2--'-T 

Shipped to It:\A No12cAL' 2,()3~ LuS,\~\.-\\ A.\;jfc. J )$\C..',\'7\3>~'0 ·, (~ 948CC.-
Possibl• Sampt• Hazards/Remarits __________________________ _ 

Sample Identification 

BQSJNE \ 
CoL'-' M,s}\ A. ~,\,)~~ SEJ>, \1--l~t-.l-, 

s s ' 5 

s 

CHAIN OF POSSESSION (Sign and Print Names> 

Relinquished by: 

;?\C.\.AAQ_o 

ll1iO 
Relinquished by: I Received by: Date/Time: 

I 

Relinqu1sheo by: I Received by: I Date/T;me: 

Final Samo1e Oisoosmon 

Disoosat Methoo: ! Disoosed by: I Date1Time: 067 
Comments: 

~S5E't or D5'\"6\ 1-lAL C,o c. 



Westinghouse Hanford 
Company 

t\J.11 vr \.,U.)IUUI .rV"-1'1 
' 

CHAIN OF CUSTODY 

I 
I 

Custody Form Initiator J),tN\\t) A ~E.e£ 
Company Contact S:r-€'\.l E \....0 12. \ S S Telephone 3-U,- \ b8!>. 3zie -S\2.2.. · 

> 

Project Designation/Sampling Locations \OD A&re C.OL'-'t':8\/,\1'>\ 

:£t'::"KJt _, \ Db - 0 A ~ffi 

Ut...)>@J)Collection Date \ \ J \q l q z._ 
I 

lceChestNo. ______________________ FieldlogbookNo. \l,Ppt,..2¼ 

Bill of Lading/Airbill No. 2. ~ \ CJ DO T2.S :Z.,. Offsite Property Nf ti •O•IU.. • II 
Method of Shipment C ~o g':{, A;\.~ £¥;;,E\ 6 l...\ ~ 

Shipped to l"H~ NDB<;..AL I 2030' W~\bttT A'-lE ,Js\<-~MC)b),S) c~ i4BCA-
; J 

Possible Sampte Hazards/Remarits ...... No ............ "'-l ....... ~----------------------------

w,.\. Sample Identification 

h.. \()CO, ?..:1. 250 \U\J \ ..,.\2-'5w.,\ CoL-u~ei,~>;,'lE~ S@,Y:::\<i::"~, 

O Field Transfer of Custody (Sign and Print Names) 

7.'o~ ,4.k. 

l15"0 
Rel inquished by: I Received by: Date/Time: 

I 

Rel inquished by: Received by: Date/Time: 

Final Samele Oisoosition 

~::::~:~thod: !Di•~::by: 
11

{<3/92 i)~m• A68 



9613l\92.866 \ 

@West~ 
Hanford~ SAMPLE ANALYSIS REQUEST 

Collector F, Mtt~oJ 1].. Mst:ti "'1b IL. c;. l ~ IW.l 6\ Date 11L1iL12-I 
Company Contact 5-t~~H! W!:.i~5 or Telephone ( SOC\ ) 3-=7-c.:, - \"163 

"Ro"' "",tc."'-e. ~\ '3~b -Gl2.'2.. 

Sample Date Time ·~ 
• Number and Type of Sample Containers/Analysis ReQuested 

Number Collected Collected 

i~b6 SE 11/1, '42 1~~45 ........ ru(00oMQ-1>\~sdc.: A\ono.. s~ AM.V~, u.) \ Grc6S~ 
~ "- s~ec. ' "c\(s. 

., 
~ - - G-a.W\ ... /l 

l~~rNb0 ~ ul,r, q-z I rJ :fs- l x 2 5~ - Cr\o..ss : M.e('C"C''i "' S£ "- l X 2 $0 ft\..Q_ ~a.SS :. LeAo ~ 
l:t SE: ,~ ~ ... '\V \ X \1- 5 ~.Q. - G-ltt~ :Cc:? CM\6 A.'A. l'l\e"t"A-\s ~ 

........ ....... .......... 

73'2}1NRZ' Ss u/14/112 13:3Pf I'>< (000-J-1>\a.s-tic' ~ A.\ .. '°'"' ,~co .. (A.Ml)'-\,l1),lri'ng;,l)e-tQ., 
I • . .,, ., - ~ - - G-o. "'f'\I\A "'e c. . ~o Sr 

"B¢1N F(l) ~s 1,/, "I 1(7 I '3: ~e> L l{ ';) 50 ..,.,Q, - Cr\Q.cece ~ \ o""d . 
\ ~ \ I x 2 50 M.Q- G\Q.SC: : f1\e<'C u t'4 

l' ~e: 'V 'II I >< 12. 5 ""'.Q ~ G-\o.s.s ~ IC'~ ~ il t,l\~01.\S 

~¢=tNFi- SE: ,,/,, J q-z. 14·.3¢ I .Q 1)1 A\1>~ ... S?«,(A ..... ,"i' .... ,U.), Cr~ 8~"1"C...16.r.~'.::, 1 
IV OOOwt - \o.c;-t,'c-: C~-q,-, 

s~ IX2So .... J.l.(,.\'\sc:;:: I ,.,..,.t 

s- \)Cl SO"'~ (~\as-; : ~Pc-r v..""4 ,, 
~&; ,. ,✓ I ll'. l "25 WW' .Q r_ \A.~ : -,- c~ a.d. AA Me~~k 

;WrNF2 l$€ 11/Jq/qz l4!4_¢ / ')( /O(}()m .P- 7>/ai::.-t,'c : Al n\... C..oer ( t:.. fl,. KA.. l1) G-f'd>~ ~e-ta 

- - - (....o.w,.'#Ab.,. 51:>tc. qo5, 
~ JIFZ. uJi,/q-z. 1414.i> 

.J 

le;.;" II X l So "'.Q - (,.[ASS : LPo.d 

' SE I 1)( Z Sa -.0 - C,-\,~~s ·. t,'\era.,.NA 

~ Sc ~ 111 Ix \lS ""'..Q - ~ss :. :ct~ .c. AA t,a.e,o..\.s-
,,.. ,. 

•Type of Sample A - Air L • Liquid SE = Sediment T ... Tissue X • Other 
DL = Drum Liquids 0 • Oil SL = Sludge w = Water 
OS = Drum Solids s • Soil so = Solid WI = Wipe 

Field Information OSN\ ~rojf:~t ~Q. ct2.- "3 "t~ 

Special Handling and/or Storage 4-oe, 

Possible Sample Hazards ,NON€ 

/'\ ,, ,,.... 
11 ·v v 

A-6000-408 coer 



@Westinghouse 
Hanford~ SAMPLE ANALYSIS REQUEST 

Collector 'R•"""-"°6d~ f>f'i4" M.~'ft1t1.!J I L. G-la~"""' Date ,,Lf~h. z. 
Company Contact 5-te~g Wg,~~s or Telephone ( SOCl ) 3'::f Co - \ (oe 3 

"Ro"' fl\ i-t-c.~e. \\ '3-=tb -612'2. 

Sample Date nme ·-• Number and Type of Sample Containers/Analysis ReQuested 
Number Collected Collected 

/ 

MrNb4 Se ll/14/4.? t/Yi: 1,/J. 1'.x IOOOmQ-1>\~st"\C.: A\o'no.. s'i)(!C. ( AM,PI.\\ u,') 'G~ ~ 
'\O St9 

~ - ~ - - G-<J.W\Mll S~C, 
'Ba)=1-~b4 . ~s 11/M/qi. ~CJ: 3t) II 

,, 
l x 250~.Q- (,,.\~s : N\e('CI.\C'j 

' Sc I 
,,,... 

2. So ~.Q. - (,. \o.ss :. Lea.d I/ l X 
i, $E i, ~ 

,, 
\ 2. 5 1'1\.i - G-lttss 'I~o..f\6 A.'A. t./\e"t"~\s \i' \ X . . 

-

~rNbs Se uJ,q 'f-Z.. ~'!=~ t,I r)( IOOO-~ -1>\Q.s-tk: ft..\"'ha S~e(' (A.tf\1>'-',U),G-fnsc;.l>c:>-t-a., 
, ., ., - Ml' - - G.o.M~ ~('C.. ~o ~f'" 

·'J>~1Nb5 ~s ll/t1 ltn m:ts,,. / l )( ';} so Mi - Cr\Q.« ':, \ '"""c! 
ss I I .,, 1'° X 2 50 M]- (,. \o.sc; : ff\eC"Cu ""' 

~ I ~€ 'ii '1t &I 'l )( 125 r,.,Q - G-\~ss ~ IC~ o,.6..-AA ~e~°'\c;. 
-

iB(t> r Nb " ~ 11/ l'f /~7_ J@:3,@c, ✓,- .Q_ A\f"._ ~~ t A...,, 'i'u., ~), (rro,s Sr°'"c...16-4~~1 
1 x 1000 M - '\)\D.c:.+,'(" : c:. .. .:. Q,, 

SC I .. rfx 2so .... J).r.,.\~sc; : 1 °""''"t 
s-

,,,... 
""\Xl SOM~ G.\as-s : ~e<-coJ..N 

'" 51a 'i, ~ ... ~ x \'25 i-\.R r .. \G\.~ ; 'c~ ~ AA Me~~\< 

rl?¢1 N t> 1- 5€ 11/ /'I 'i 1. rz>q '. 31! I, ~><IO()()m.R- 7>/o.r.-t-,'c : Alond C..nec ( Att.. ~ l1) c.f'C:6~ 1\P-ta 
, , - - - r ra. w.'#AA. s 1:> ec. ~05, 

~¢rND1- U/tq/ 'f1 ~tJ:30~ 7x 2. 50 ,....Q. - (,..lASS : LJ:>o.d 
; 

~ 

• SG "'f; lSO ..... .Q - C,...\ct~S ~ t-\ercut-t-4 -
'V sc ,11 ', V lx \2.5 M.12 - CrlAss ~ "J:t~ r. AA t.\e,o..\s-

- .,,,. 

•Type of Sample A • Air L • Liquid SE • Sediment T ... Tissue X • Other 
DL = Orum Liquids 0 • Oil SL = Sludge w = Water 

I 
OS = Drum Solids s • Soil so • Solid WI = Wipe 

F eld Information 0 SN\ ~roj~~t ~Q. ct 2.- 3 ,-"\-
\ 

' 
Special Handling and/or Storage 4-oc. 

Possible Sample Hazards ;VON€ ,,1,c) 
' 

A-6000-4oe coer. 



@Westinghouse 
Hanford~ SAMPLE ANALYSIS REQUEST 

Collector F, ~ bod 1 ""k • ~9.tl j it,[, IL. G-t~lMa" Date HL tiL~ t. 
I 

Company Contact ~~~:U: Wg,~55 or Telephone ( SOC\. l 3-=t<o -\(o63 
1'0"" f'\,tc.~e.\.\ '3-=tb-612.-Z.. 

Sample • Date Time 
0,Number and Type of Sample Containers/Analysis ReQUested 

Number Collected Collected 

"'B¢rNh8 SE: 11/11/ tf 2 /(j!4S {, ~IOOomQ-1>lQ.St'\C.: A\9't\o.. $'l)eC., ( AM. °?1,.1,, u.) , Gross~ 
'\o Sc-

.; - .s£"' - - Ga.W\M.4. <;~c. ' 

l'?:,¢rN'b0 SEi ul,r,/ tt.7 ,~ :f~L, rt)( 2so~12- (,,.\o.ss : N\e('C"'-C'."I . 
t:' X 2SOr-\..Q.. C,.\.a.ss ~ Se I "" Lea.o 

' I' 
~E ,~ \'I l, 1 X \ l 5 ~.Q. - G-\t:tss ~ :c~ o.,t\4 A.A. ti-. e "t"A-\ s 

-

' ......... 

73~~ ss tt/14/42 13: "$pl t, 1">< 1000 M! -1>~(c : A\,-.ha. Soe<" (A.M '.\)(A. U ) .. r9'4"1"'1«.. ~e-t-a., 
-· "- ~ G,.: "'""°' Soec. , qo' Sr" 

~ .. - l&IP - -
"'B¢1N F(l) ' NL/,4/ 1/7 13: 3YJ, 1 ~ ~ so n-.1 - Cr\a.« '/, ~cl ~s 

\ ~ \"--. .; 'J X, 2 50 ~.Q- (,. \a.-s.~ : f(\e~~ 

" 'V ......... 
~\i' f' >< 12. 5 M .Q • G-\~ss. ~ :r.c? o,,J,.-A f"'-~oo.\c; se: Cl 

" ' ......._ / ' 
~¢':1-NFi- ~ 11!,ttl'l-z. 14'· 3¢) ~IOOO ..Q ·\>\o: ' Alf~.., s~ fA-., t>v-,~to:.s Bt1-c..., G.c..-..S\ 

M - ,c;;•hC' : c:::.,._ ~n 

' s~ ~ ... , x 2~1l- r.\as<.: : 1 ,_,.t "' "-- s- ., 1>Cl SO M~l~c; : 1"\e,r~u......, " 'I"-- fl. ' 
,v .. rfx \'2.S IW\.R ~,G\.~ "'J:..C\> ~ AA M,~~k "' ' .... 
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MEMORANDUM 

TO: Columbia River Sediment Project QA Record April 8, 1993 

FR: Christina Jensen, Golder Associates Inc. ~ 

RE: Inorganics Analysis Data Validation Summary for B07NF9-TMA-354 

INTRODUCTION 

This memo presents the results of data validation on data package B07NF9-TMA-354 
consisting of 17 sediment samples submitted for inorganic:s analysis. The samples were 
analyzed by TMNSkinner & Sherman using CLP protocols. A list of the samples validated is 
provided in the following table. 

SAMPLE ID SAMPLE DATE MEDIA 

B07NF9 11/21/92 SEDIMENT 
B07NGO 11/21/92 SEDIMENT 
B07NG1 11/21/92 SEDIMENT 
B07NG2 11/21/92 SEDIMENT 
B07NG3 11/]:}/92 SEDIMENT 
B07NG4 11/]:}/92 SEDIMENT 
B07NG5 11/]:}/92 SEDIMENT 
B07NG6 11/]:}/92 SEDIMENT 
B07NG8 11/13192 SEDIMENT 
B07NG9 11/13192 SEDIMENT 
B07NHO 11/13192 SEDIMENT 
B07NH1 11/13192 SEDIMENT 
B07NH2 11/13192 SEDIMENT 
B07NH3 11/13192 SEDIMENT 
B07NH4 11/13192 SEDIMENT 
B07NH5 11/24192 SEDIMENT 
B07NH6 11/24192 SEDIMENT 

Data validation was conducted in accordance with the WHC statement of work (WHC 1993) 
and validation procedures (Bechtold 1992). Attachments 1 through 4 to this memo provide 
the data validation supporting documentation and a summary of the validated results. 

DATA QUALITY OBJECTIVES 

Precision. Goals for precision were met with the exception of the percent difference (%0) for 
barium which was exceeded for the serial dilution. Therefore, associated sample results were 
qualified as estimated 0). 

Accuracy. Goals for accuracy were met with the exception of antimony and manganese spike 
recoveries and arsenic, selenium, thallium and lead GFM analytical spike recoveries. 

1 



9613l\92.8667 

Data Package: B07Nf9-TMA-354 Analysis: lnorganics 

Sample Result Verification. All sample results were supported in the raw data with no data 
correction necessary. 

Detection Limits. Detection limit goals were met for all analyses. 

Completeness. The data package was complete for all requested analyses. A total of 17 
samples were validated in this data set with a total of 391 determinations reported. Out of 
the 391 determinations reported, all determinations were deemed valid which results in a 
completeness of 100 percent. This completeness percentage meets the work plan objectives of 
90%. 

MAJOR DEFICIENCIES 

There were no major deficiencies identified requiring rejection of the data. 

MINOR DEFICIENCIES 

Blanks 

Cadmium, magnesium, silver, sodium, vanadiun and zinc were detected in the laboratory 
blanks. Sample results have been qualified undetected as follows, since sample concentrations 
were less than five times the associated blank concentrations: 

ANALYTE SAMPLE 

Cadmium B07NGO 
B07NG1 
B07NG5 
B07NG9 
B07NHO 

Silver B07NGO 
B07NG1 
B07NH2 
B07NF9 
B07NH6 
B07NG5 
B07NG8 
B07NG9 
B07NH1 
B07NH3 
B07NH5 

Magnesium, Sodium, Vanadium and Zinc B07NG8 

Matrix Spike 

Antimony and manganese spike results exceeded the QC limits of 75% to 125% with results 
qualified as estimated O for detects, UJ for nondetects). 
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Data Package: B07Nf9-TMA-354 

Laboratory Control Sample 

Analysis: Inorganics 

The laboratory control sample percent recovery for barium exceeded the specified control 
limits. The sample results were qualified as estimated 0). 

GFM Analytical Spikes 

The analytical spike percent recoveries exceeded the QC limits of 85% to 115% for the 
following samples and analytes and the associated sample results have been qualified as 
estimated O for detects, UJ for nondetects): 

Sample 

B07NG1, B07NG2, B07NG4, 
B07NG6, B07NG9, B07NH2, 
B07NH3,B07NF9,B07NHS 

B07NG8, B07NHO 

B07NG3, B07NG5, B07NG6 
B07NG2 

Method of Standard Additions 

Analyte 

Selenium 

Arsenic 

Thallium 

The method of standard additions MSA for lead analysis was needed for sample B07NG3, 
however was not performed by the laboratory. The results were qualified as estimated 0). 

REFERENCES 

WHC, 1993, Westinghouse Hanford Company, Validation of Columbia River Sediment Data, 
Statement of Work, Revision O, January 1993. Westinghouse Hanford Company, Richland, 
Washington. 

Bechtold, 1992, Westinghouse Hanford Company, Data Validation Procedures for Chemical 
Analyses, WHC-SD-EN-SPP-002, Rev. 1, 1992. Westinghouse Hanford Company, Richland, 
Washington. 
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ATTACHMENT 1 

GLOSSARY OF DATA REPORTING QUALIFIERS 



GLOSSARY OF INORGANIC DATA REPORTING QUALIFIERS 

B - Indicates the analyte was analyzed for and detected. The value reported is less 
than the contract required quantitation limit (CRQL) but greater than the 
instrument detection limit (IDL):-- The data are usable for decision making 
purposes. 

U - Indicates the analyte was analyzed for and not detected. The value reported is 
the sample quantitation limit corrected for sample dilution and moisture content 
by the laboratory. The data are usable for decision making purposes. 

UJ - Indicates the analyte was analyzed for and not detected. Due to a quality control 
deficiency identified during data validation the value reported may not accurately 
reflect the sample quantitation limit. The data are usable for decision making 
purposes. 

J - Indicates the analyte was analyzed for and detected. The associated value is 
estimated due to a deficiency identified during data validation. The data are 
usable for decision making purposes. 

UR - Indicates the analyte was analyzed for and not detected; however, due to an 
identified quality control deficiency the data are unusable. 

R - Indicates the analyte was analyzed and detected; however, due to an identified 
quality control deficiency the data are unusable. 



ATIACHMENT 2 

SUMMARY OF DATA QUALIFICATIONS 
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WESTINGHOUSE/HANFORD 
1 

INORGANIC t,N~ YSI$ DATA SHEET 
SAMPLE NUMBER: 

B07NG0 t 
t 

Lab Name: SKINNER & SHERMAN LABS. Contract: 68-00-0108 I I 

Lab Code: SKI.NER Cese No.: N2-12-009SAS No. 

Matrix (soil/water): SOIL 

Level (low/med): 

% Solids: 

LOW 

65. ;;, 

t ···- --·--- ··-··· · .. ...... ......... . ......... . ,, _ _________ - t 

SDG No.: B07NF9 

L~b Sample ID: 12032-01S 

Date Received: 12/03/92 

Concentration Units (ug/L or mg/Kg dry weight): MG/KG 
. ·---------______ ,. _____ .. ·• ·· ·-·- ·---··· ............. ·-•····-·•··---·· ·-------- . 

: CAS NL">. 

! 7429-90-f, 
: 744.0-36-e, 
:7440-38-2 
!744.0-39-3 
:7440-41-7 
: 7(&.40-4.3,-9 
:7440-70-2 
: 744.0--t.7 -- 3 
:7440-48-4 
: 744.0·-~,0--8 
:7439-89-6 
: 74Z,9·- 92-l 
: 74./,9-9!:,-·/-1-
! 7439-96--~, 
:7439-97-6 
:7440-02-0 
:7440-09-7 
!7782-49-'2 
l74.40-22-4. 
l7440-23-5 
!7440-28-0 
:7440-62-2 
l744.0-66-6 
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WESTINGHOUSE/HANFORD 
1 

INORGANIC ANALYSIS DATA SHEET 
SAMPLE NUMBER: 

B07NG1 
Lab Name: SKINNER & SHERMAN LABS. I . ·------- ---Contract: 68-D0-0108 

Lab Code: SKINER 

Metrix (soil/water) 

Level (low/med): 

% Solids: 

Case No.: N2-12-009SAS No. 

SOIL 

LOW 

68.2 

SDG No.: B07NF9 

Lab Semple ID: 12032-02$ 

Dete Received: 12/03/92 

Concentration Units (ug/L or mg/Kg dry weight): MG/KG 

:cAS No. Analyte :concentration:c: 

:7429-90-5 
: 7440-<~;6•-0 
: 74.40-· :.',8-·2 
: 74.4.0 --39-3 
: 744.0-41•-7 
\ 741 .. (Z)-4.3-9 
:744.0-70-2 
: 74,H'l--47-3 
\ 74.l~(Z)-4.8-t... 

:A:i.uminum 
: Anti mc.1ny 
:Arsenic 
\Barium 
: Bery 11 ium: 
:cadmium 
:calcium 
\Chromium 
:cobalt 

:7~t...0-50-8 \Copper 
: 7t...:!-,9--F!.9-6 : Iron 
: 7439-92-1 :Lead 
: 7{,.:?, 9-9!:,-4 
: 74.:!:,9-96-5 
: 74Z,9-·97-6 
: 7c'dd2J-02-0 
:744.0-09-7 
: 7782--4.9-2 
: 7440-22-t. 
\ 7440-'.?3-5 
\ 74.4.0-·28.-0 
: 71.1 .. 0 - 6'2·-'2 
: 71,..ldZl-66-6 

:Magnesium : 
: Mangt'lnese: 
:Mercury 
:Nickel 
:Potassium: 
:selenium 
:silver~ 
: '.3odium 
lThallium 
:vanadium 
:zinc 
: Cy,'.lnide 
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WESTINGHOUSE/HANFORD 
1 

INORGANIC AN~LYSIS DATA SHEET 

.. ~ .. 

SAMPLE NUMBER: 

B07NG2 I 

' I L~b Name: SKINNER & SH~RMAN LABS. Contract: 68-D0-0108 
' .. ·- ---·-··· ... -··•·· - - ---- ··- ··•· ·- ····-- ·--· .. 

Lab Code: $KINER Case No.: N2-12-009SAS No. 

Matrix (soil/~ater): SOIL 

Level (low/med) LOW 

SDG No.: B07NF9 

Lab Sample ID: 12032-03S 

Date Received: 12/03/92 

% Solids: 80.7 

Concentration Units (ug/L or mg/Kg dry weight): MG/KG 
·-····· --- ··-·· ·- ·•· --... ...... ............... .......... ................. .. ...... 

1 1 
I I 

:cAS No. Analyte :concentration:c: 0 :M 1 

1 1 I 1 ;_Q 
. . 1 . .... .. 1 .. I --·' 

: 7429-90--E, : AluminLmi 7f,50 I :P 1 

: 74,~0-36-0 : Antirnc,ny 3.7 I..Y.l N ! P (.Aj' 
: 74.4.0-;?,8-2 : Arse~nic 2.9 I I :F 1 1 

:74.4.0-39-3 !Boriurn 5~,. 1 !-l E: !P :r 
:74.4.0-4.1-7 : e.er··y 11. ium: 0.09 u: :P 
: 7t.4.0- t~3-9 : Cadmiwn 0.22 u: !P 
! 7/,-4.0- 70-2 :calcium :t.760 :P 
! 7{.,4.0-4 7 --3 : ChrorniLHfl 18.8 :P 
! 744.IZ>-4.8-4. :cobalt 6.7 s: :P 
! 74.1 .. 0-50-8 : Cc,pper· 17.7 :P 
!74.39-89-6 : Irc,n 1 E,4.00 :P 
: 7,:...?,9-·9'2·- 1 :Lead 10.6 !F 
: 76.~,9 -9~, ·-4. : Magn e~.iwn: 4.6ld2l :P 
74.3•~-96-5 : l"\ar,gc:.,ne::.,,e : '222 l..,_1 N !P -' I ,J 
74.~,9--97-6 : Merct.lrY 0.06:u: :cv: 
7t..4.0-02--0 !Nickel 15.2 !P 
74.4.0-09 ·-7 :Potassium: 877 :s: :P 
7782-4.9-2 : Se lE:~nium 0.83l~ w :F u:r 
74.4.0-22-4. :silver- 0. !;,~. 1 u: : p 

! 74.4.0-2~,-E, : Sc.id i LHfl 168 e: !P 
!74.4.0-28-0 :Thallium 0.88 u: !F 
! 74./ .. 0-62-2 : Vanadiu1n 30.5 :P 
:74.4.0-66-6 !Zinc 94.2. !P 

: Cyenid<:.~ I !NR! I 

1 1 ' . 1 ..... ... . ·· ·• · 1 .. •. . I 

Color Before : BROWN Clarity s~~fore: Texture: FINE 

Colc,r After·: BROWN Clarity Aftc~r: Artifacts: 
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WEST I NGHOUSE/HANFORD 
1 

INORGANIC ANALYSIS DATA SHEET 
SAMPLE NUMBER: 

B07NG3 
Lab Name: SKINNER & SHERMAN LABS. Contr~ct: 68-D0-0108 ··--·-- --··-·---

Leib Code: SKINER 

Matrix (soil/water) 

Level (low/med) 

Case No.: N2-12-009SAS No. SDG No.: B07NF9 

Lab Sample ID: 12032-04S 

Date Received: 12/03/92 

% Solids: 

SOIL 

LOW 

68.4 

Concentr~tion Uniti (ug/L or mg/Kg dry weight): MG/KG 

:CAS No. Analyte :concentration:c: Q :M _Q 
: 7 4 29-90-·!:', : t\l urninum 764.0 I I :P I I 

: 744((.h~,6-0 !Antimony 4.4 !-Y-4 N :P v..S 
: 74.40···38.-2 :Arsenic ,~. 5 $ :F 
: 744.0--39-3 : B,-:1riurn E,8. 4 I I ,--, E :P J 
: 74.4.1?.l•· ld-7 :Beryllium: 0.10:u: :P 
!7440-4.3-9 :cadmium '2.0 :P 
:7440-70-2 :calcium 3720 :P 
: 7 t, r .. ei -- 4 7--z, !Chromium 22.e :P 
:74.417)-48-4 :cobalt: 8. !:', :B: :P 
I 7/,(._0-[,0-8 :copper 18 . 9 :P 
74_:.,-i. 9-89-6 : Iron 1!:',500 : I" 
u,. ~- q - ~·n •-1 :Lead 32_7 I I w :F ::J' ,-, 
7 4::,9 -9!:',--1.,. : Magr,~~s iurn: 4.4.50 :P 
7(, ,39-96-.:, : ManQi:mr~se : 193 I I N :P J ,--, 
74::,9-97-6 : ME:~rcury 0.07:s: :cv: 
74.40-er2--0 :Ni<.~kel 13.8 I :P I 

74.40-09-7 :Potassium 104.0 lB: :P 
I 7782-{,9-2 !Selenium 1. e, :u: \F 
: 74.4.0-22-l.- :silver 0.E>s:u: :P 
! 744.0-23-.:, \Sodium 20f, :B: :P 
:74.40-28-(2) : Thall iLlm 1. 1 !tH w !F LA:f 
: 7440-·6"2 -'2 :vanadium 29.9 !P 
:7440-66-6 :z:inc 397 :P 

!Cyanide :NR 
... ........ . . . . . . . . . .. . .. 

Colo~ Before: BROWN Cleri.t.y Before: Texture: FINE 

Color After': BROWN Clarity .ll.fter: Artifacts: 

Comments: 
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WESTINGHOUSE/HANFORD 
1 

INORGANIC ANALYSIS DATA SHEET 
SAMPLE NUMBER: 

B07NG4. I 
I 

I Lab Name: SKINNER & SHERMAN LABS. Contract: 68-D0-0108 ··· · ·-· .... -·---·-• .. ···- .. . ... .... .. ... ...... I 

Lab Code: SKINER Case No.: N2-12-009SAS No. 

Metrix (soil/water): SOIL 

Level (low/med): 

% Solids: 

LOW 

72.5 

SOG No.: 807NF9 

Lab Semple ID: 12032-055 

Date Received: 12/03/92 

Concentration Units (ug/L o r mg/Kg dry weight): MG/KG 

:cAS No. Analyte :concentration:c: 
' . I 

:7429-90-5 :Aluminurn 
17~40- 3 6-0 :Antimony 
: 74.t ... 0-3E. ·- 2 : Ar s eni c 
1744.0-39 - 3 :Barium 
:7440-41-7 :Beryllium: 
: 74.14'2!-4.3-9 : Cadmium 
:7440-70-2 :calcium 
:74.4.0- 4.7- 3 :chromium 
:7440- 4.8-4. :cobalt 
: 74.40- !:,0-8 
: 74.:~9-B9-6 
: 7{. Z,9-9 '2·- 1. 
: 7,.~.9 -9!::,,-4. 
: 7t .. ,Y·) - 96- .: , 
I 74.?.,9-97-6 
74.40--02·-0 
7i..4.0-09-7 
7782--t .. 9-'2 
744.0-22- 4. 

:copper 
Iron 
Lead 
Magn e sium : 
Mangane ':', e : 

Mercury 
Nickel 
Pc,tas s ium : 
Selenium 
Silver 

7440- 23- 5 :sod i um 
74.4.0-28-0 :Thall i um 

:76~0-62-2 :vanadium 
: 7t,.4.0 - 6b-6 : Zinc 

: Cyanidt• 
I I 

.... I ·-·. - -·~ - . _ _ ..... .. .. .... I 

I I 

· ' . I 

5110 I 
I 

4.. 5 :-er. 
10.7 I I 

I I 

60.5 \__J 
I I 

0.11 :u: 
0.21:u: 

3310 
~,6. 4 
6.7 

14. .9 
1 .~1800 

2 3.9 
3 .?, 10 

I I 
I I 

lB! 

30.:o H 
0.07:u: 

10. 9 l : 
630 :B: 

0. 92. :-t::t-: 
0.66:u: 

166 tBl 
0.97:u: 

32.7 
lf,2 

Color ·Before : BROWN Clarity B<~fo,~e : 

Color Aft e r: BRO\..IN Clarity Af t:'=, r : 

Comrnent s : 
STONE~,. 

( ' 007 FORM I - I N 

0 

N 
s 
E 

N 

l,J 

I I 
I I 

:M I 
(\ I 

I I ~ ... I .. ..... , 
:P 

\.Aj lP 
:F 
lP :J 
:P 
:P 
lP 
lP 
:P 
:P 
:P 
:F 
:P 
lP j" 
:cv: 
lP 

I :P 
:F ':u.:f 
lP 
!P 
lF 
!P 
lP l 
lNRl 
I I 

.. .. .... t .. .. . I 

TextLire: MEDIUM 

Artifacts: YES 

ILM02.1 



WESTINGHOUSE/HANFORD 
1 

INORGANIC ANALYSIS DATA SHEET 
SAMPLE NUMBER: 

B07NG5 
I Lab Name: SKINNER & SHERMAN LABS. Contract: 68-D0-0108 

·-··· ---- - - - ---- - - ·--- - · - ----- I 

Lab Code: SKINER Case No.: N2-12-009SAS No. 

Matrix (soil/water): SOIL 

Level (low/med): LOW 

SDG No.: B07NF9 

Leb Sample ID: 12032-06S 

Date Received: 12/03/92 

% Solids: 76.4. 

Concentration Units (ug/L or mg/Kg dry weight): MG/KG 

:cAS No. 

: 74.29 - 90-E, 
: 74.(40 - Z,6-0 
l 74.4.0-·38- 2 
: 7( .. (.0--?,9-3 
:74.4.0-4.1-7 
: 74.tdt'l-4.3-9 
:74.4.(2)-70-2 
: 74.4.0-1 .. 7--z, 
: 74.4.0-(1--8-(1--

I 
I 

Anal Yb.~ :concentration!Cl 

:Aluminum 
:Antimony 
: Arsf:~ni c 
:Barium 

I 
• I 

: Bery 11 i1.Jm: 
:cadmium 
: Calcit.,m 
: ChromiLtm 
:cobalt 

8620 
4.. e, 
4.. g 

88. E, 

I I 
. I .. I 

I 
I 

:tt-: 
.,__, 
I I 

0.09!U: 
l. '2 :---t 

.3970 
I 
I 

:s: 

Q 

1\1 

$ 

E. 

:74.40-50- 8 :copper 
: 7t.Z,9·-89···6 : I r ·on 

20.8 
8.6 

21.S 
16700 

: 7 t .. 3 9 -•<::i 2 -· 1 
l 74.:::',9-·9!:,-I •. 
: 7{ .. :::',9-96- .':, 
: 74.39-·97-6 
l 7(,4.0-02-0 
: 74.4.0·-09- 7 
l 7782-·t,9-2 
l74.4.0-22-4. 
: 74.(.0-'2.?,-5 
l74.4.0-28-0 
: 7(.40-6'2·-'2 
l ·:,,4.4.0-66-6 

Color Before: BROWN 

Color After: BROL.-IN 

Comments: 

.. 1 ' oos 

: L_ ,:.ad 

:Magnesium: 
: Manganesf:~ : 
: Merc:ury 
lNickel 
:Potassium: 
:selenium 
:silver 
:sodium 
l Tha 11 i I.Hn 

: Vt·u,adium 
:zinc 
: Cyanic.ie 

I I 
.. I ... . .. . ..•....••.•.••.•.•. I • ··-·· 

27. B 
4.990 

182 :.-, N 
0.05:u 

15.l 
14.20 

0.89:U, M 
1. 0 :-e::: 

194. lB: 
0. 94. ! t:t-: 

3-3.9 
25.3 

w 

Clt.t:1rity Be-fore: 

Clarity After: 

FORM I ·- IN 

I 
I 

!M 
I 

·· ' :P 
:P 
: F" 
:P 
!P 
!P 
:P 
:P 
:P 
:P 
!P 
: F. 

:P 
:P 
:cv: 
:P 
:P 
lF 
!P 

I 

l.1--
lP 
!F :LAJ 
:P 
!P 
:NR! 
I I 

. .... I . .. I 

TextLire-: FINE 

Artifacts: 

I.LM02.1 



WESTINGHOUSE/HANFORD 
1 

INORGANIC ANALYSIS DATA SHEET 
SAMPLE NUMBER: 

- - - -----
B07NG6 

I Lab Name: SKINNER & SHERMAN LABS . Contract: · 68-D0-0108 
··-·-··· ·-·- - · · • ·· ··-··--- I 

Leb Code: SKINER Case No.: N2-12-009SAS No. 

Matrix (soil/water): SOIL 

Level (low/ined): 

% Solids: 

LOW 

67.2 

SDG No.: B07NF9 

Lab Semple ID: 12032-07S 

Date Received: 12/03/92 

Concentration Units (ug/L or mg/Kg dry weight): MG/KG 

I 
I 

: C.A.S No. Analy t e lConcentrationlc: 
I I 

... · ···-··· ... ··· -··-· •.• -- - ·-·· •·· I .• t 

:7429-90-5 :Aluminum : I 
I 

Q 

:7440- 36-0 lAntimony 
: 74.4.IZJ-38-2 
: 744.0-39-3 
:7440-41-7 
l744.0-43-9 
:7440-70-2 
: 74(~0- 47-3 
: 744.0--48-4 
: 74.4.0-.:,0 -·· 8 
: 74.~,9-89-6 

:Arsenic 
lBari.urn 
Bery 11 iLtm: 

74..30 
4.6 
:i. - 9 

58.5 

:tt-l N 
s 

~ E. 

Cadmi.wn 
Calcium 
Chromium 
Cobalt 
Copper 

,Iron 
? 7tL Z,•J-·9"2- 1 : Lec:1d 
:7439-95-4 :Magnesium: 
:7439-96-5 :Manganese: 
:74.39-97-6 :Mercury 
: 7440- 02-0 :Nickel 
:7440-09-7 :Potassium : 
: 7782-49-2 :selenium 1 

:7440-22-4 :silver 
:744.0- 23-5 :sodium 
:74.40-28-0 :Thallium 
:744.0- 62-2 :vanadium 
:7440-66-6 lZinc 
I 
I 

( 
I ••.• 

:cyanide 
I 

. ....• 1 . 

0.11:u: 
1. 7 

3520 
21. 7 
7.8 

18.4 
15000 

31. 3 
4350 

193 
,_, 
I I 

0.0s:s: 
14.5 

1050 :s: 
0. 97 :tH 
0.6a:u: 

"209 !Bl 
1. 0 :kt-: 

28.7 
369 

Color Before: BROWN Clt'lrit y Before: 

Color After: BROWN Clarity .lifter: 

Comments: 

. :::·_:::~,:: __ ·: :: ::.:. o:crg·~:: · 
FORM I -- IN 

N 

w 

w 

'M _Q I 
----··-· I 

p 
p u:r 
F 
p J 
p 

,P 
IP 
:P 
lP 

p 
p 
F 
p 
p :r 
CV 

:P 
:P 

tAJ lF 
lP 
:P 
:F u.:r 
:P 
:P I 

:NRl 
I I 

.. I . ... I 

Texture: FINE 

Artifacts: 

~ 1/tJI(!/ ····· -· .... 

ILM02.l 
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WESTINGHOUSE/HANFORD 
1 

INORGANIC ANALYSIS DATA SHEET 
SAMPU~ NUMBER: 

B07NG8 
• Lab Name: SKINNER & SHERMAN LABS. Contract: 68-00-0108 --·-····- -------- - --- - . 

Lab Code: SKINER Case No.: N2-12-009SAS No. SDG No.: B07NF9 

Leb Sample ID: 12032-08S 

Date Received: 12/03/92 

Matrix (soil/water): SOIL 

Level ( lo1o1/med): 

% Solids: 

LOW 

74.3 

Concentrat i<.)n Uni ts ( ug/L <.1r mg/Kg dry weigl--.t): MG/KG 

l CA~"> No. 
I 

I - --·---· .. ····--···- .. - . -- -· . 

l 7429-90--f:, 
: 74.1.0-~,6-0 
: 7440-38-- 2 
: 741.fll--39-3 
: 7 440--41 - 7 
:7440-43-9 
l7440-70-2 
: 7440-4 7 ... 3 
:7440-48-4 
: 74.40--50--8 
:7439-89-6 
: 74.~.9 --92-- 1 
: 74~,9-95-- 4. 
: 1439-·96-~, 
: 7l.39-97-6 
: 741 .. 0-02-0 
l7440-09-7 
:7782-49-2 
: 74.40-22-l• 
: 741.(2)-~23-5 
:744.0-28-0 
:7440-62-?. 
:7440-66-6 

Color Before: BROWN 

I I 
I I 

Analyte :concentretion:c: 
I I I 

Q :M l 
I I Q 

•---•- •• •-••••••n•••--•••••- ' --·· .. - · ··-· - ·-·- -- -- -----· · -·-· - - ·- ···· ·-· ' . . I . ... -- - - --····-· · ·· -· I · ·--·-· I 

:Aluminum : 
: Antimony 
: ,t.\rseni c 
:Bari.urn I 

I 

:Beryllium: 
:cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
L r:.H:K1 

:Magnesium: 
: Manganese: 
:Mercury 
: Nicl<e 1 ' I 
:Potassium: 
:selenium 
:silvE:~r 
:sodium 
:Thallium 
: Vanad i Lim 
:zine: 
: Cyanid<~ 

I 
· · · - · . t ··-·· ... 

t:,72 : l 
4.t.. :t1"i N 
0.70l~ 

13 • 6 l-€r-\ E. 
0.10:u 
0.26:U 

162 :s 
1. '2 l B 
0.81lB 
0.91lll, 

19~0 
2 .. E·~ 

?..8. 6 :-e-t 
~,8.6 :-: N 
0.06:u: 
1. 4 l LI l 

147 : B: 
0. 92: u·: 
0. 86 :-e-1 

51. 6 :-a; 
0.97:u: 
1.8 -HH 
8 

., . ~ ·' ' I I 
I I 

I 
• I ·-

Clerity Be1'ore: 

:P 
:P 
:F 
lP 
lP 
lP 
:P 
:P 
:P 
:P 
lP 
lF 
:P : u_ 
:P ::::f 
:cv: 
:P 
:P 
:F 
lP l U 
: P : LA 
',F I 

: l I : p IV\-

: p : I.A. 
lNRl 
I I 

__ _ _ 1 ·-- · I 

TextLire: FINE 

Color A'fter : BROWN Clerity After: Artifacts: 

Comments: 

·-·0-1-0-
FORl'1 r - HJ ILM02.l. 



WESTINGHOUSE/HANFORD 
1 

INORGANIC ANALYSIS DATA SHEET 
SAMPLE. NUMBER: 

B07NG9 
I 
I 

I 
I Lab Name: SKINNER & SHERMAN LABS. Contract: 68-D0-0108 I I 

I ··---------1 
Lab Code: SKINER Case No.: N2-12-009SAS No. 

Matrix (soil/water): SOIL 

Level (low/rned): LOW 

77.4. 

SDG No.: B07NF9 

Lab Sample ID: 12032-09S 

Date Received: 12/03/92 

% Solids: 

Concentration Units (uQ/L or mg/Kg dry weight): MG/KG 

CA$ Ne.). Analyte :concentration:c: 
I I I 

·' ... ········· •-·-· ···--- . I .. , 
74.29···90-!:', : ·" 1 urn i nurn 67(2)(21 
74.1.0--~,6-0 :Antimony 4.. 0 I-tr: 
74.4.0-Z,8 ·-2 :Arsenic 4.. 9 I 

I 

, 74.4.0- .39-Z, :Barium 4.8.7 L-1 
I I 

: 74.4.IZl-4. l -- 7 :Beryllium: 0.09:u: 
:744.0-43-9 Cadrniurn 0. E,3 l-&l 
:74.4.0-70- 2 Calcium 4.06(2) 
: 74.t .. 0-4. 7--3 Chrc,miurn lE,. 4 
l74.40-4.8-4. Cobalt 6.6 ·s: 
: 7t~1 .. 0--.':,Ql-8 Copper '29.3 
:7439-89-6 Iron 14.700 
: 71~.:,9-92·-l L1cH,:H..1 49.7 
: 7t •. ::',9-9:, --I.~ , l"lcHJnes i urn : ,~190 I 

I 

:7439-96-5 Manganese: 156 ---1'" 
I 

l 74.~,9-97-6 Mercury 0.07,u: 
: 7440-02-· 0 Nickel 11. 7 
l74.4.0-09-7 Potassium I 855 :s: 
17782-4.9-'2 Seleniwn 0. 88 lt+-i 
: 74.4.0-·22-(~ Silver 1. 3 :ert 
:74.40-2~-5 Sodium 291 :s: 
:744.0-28-0 Thallium 0.9~,:u: 
l 7440--62- '2 : Van~diLim 29.8 I 

1 

:74.i..0-66-6 :zinc 296 I 
I 

:cyanide I 
I 

I I I I 
. I .. I . I . 1 

Color Before: BROWN 

Color A'fter: BROl.,.11\1 Clarity Afte•r: 

Cornrnent~:,: 
ROOTS 

········ ·········o11· 
FORM I - IN 

Q 

N 
$ 

E 

$ 

1\1 

w 

I 
I 

:M 
I 

. I 

:P 
:P 
:F 
:P 
lP 
:P 
lP 
:P 
:P 
:P 
:P 
:F 
lP 
:P I 

I 

:cv: 
:P 
p 

us F ' 1 

p : u., 
p 

F 
p 
p 

NR: 
I 

.. . . .. I 

Texture: FINE 

Artifacts: YES 

lLM02.1 



WESTINGHOUSE/HANFORD 
1 

SAMPLE NUMBER: 
INORGANIC ANALYSIS DATA SHEET 

B07NH0 
Lab Name: SKINNER & SHERMAN LABS. Contract: 68-D0-0108 

Leb Code: SKINER Case No.: N2-12-009SAS No. SDG No. B07Nf"9 

Matrix (soil/water): SOIL 

Level (low/med): 

% Solids: 

L.OW 

78.8 

Lab Sample ID: 12032-10S 

Dete Received: 12/03/92 

Concentration Units (ug/L or mg/Kg dry weight): MG/KG 

I I 
I I 

CAS No. Analyte :concentration:c: 
I I 

·· --····----- ···· --· -- · - · ·--- ··· - .. -- I - - .. · ··--•····- ·- ·•··-···- ··- •••• I 

7429-90-5 lAluminum 
744.0-36-0 :Antimony 
7440-38- 2 : Arseni c 

,7440-39-3 :Barium 
:7440-41-7 :Beryllium: 
: 7440-43-9 : CadmiLHn 
:7440-70- 2 :cal c ium 
:7440-47- 3 :chromium 
:7440- 48- 4 :cobalt 
: 7440- 50- 8 : Copper· 
:7439-89-6 :rron 

: l..<:H'.Ki 

I I 

. _ - - - ------····----· -·-··--· . ·-- I •• t 

5040 I I 
I I 

4 . . 2. H:t-: 
4.9 :-: 

48. 1 :-8--1 E 
0.10:u: 
0. 38 :-e--: 

2300 
12. :, 

4..8 :s: 
12.8 

11700 
11. 1 

3760 I 
I 

Q 

: 74 ~.9 -- 9 "2 ·"' 1 
l 7439-9!::, - 4 
: 74 -39-96- -5 
: 7439--97-6 
l 7440·-02-0 
:7440-09-7 
: 7782- u.9-2 
: 7440-22-t .. 
I 74.40-2~,-5 
:744.0-28-0 
:7440-6"2-"2 
:744.0-66- 6 

: Ma9ne siwn: 
: Man~H:me s e : 
:Mercury 

170 ·~ I I N 

Color Before: BROWN 

BROl,.IN 

Comrnent.s: 

-·--0-12 -· 

: Nicl<.el I 
I 

:Potassium: 
:seleniuin 
:silV'=.~r 
:sodium 
:Thallium 
: Vanac.iium 
:zinc 
:cyanide 
I 

··- -··--···--·-·' - --· 
I 

·' 

0. 06: U: 
13.9 

570 1B: 
0.83lU: 
0.62:u: 

147 s: 
0.88 u: 

21.1 
97.3 

I 
I 

I 
I •. 

Clarity Before: 

Clarity After: 

FORM 1 - IN 

I 
I 

lM 
I I 

..... 1 . .. .. 1 

: I.:, 
:P 
:F 
:P 

p 
p 
p 
p 
p 
p 

,P 
:r-: 
lP 
:P 
:cv: 
lP 
lP 
:F 
:r 
lP 
:F 
:P 
:r 
:NR: 

I 

. -·· ' 

Text1.1re: MEDIUM 

Artifacts: 

ILM02.1 
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WESTINGHOUSE/HANFORD 
1 

INORGANIC ANALYSIS DATA SHEET 
I 
I 

I 
I 

SAMPLE NUMBER: 

B071\!Hl 
Lab Name: SKINNER & SHERMAN LABS. Contract: 68-D0-0108 I 

I·-----------
Leb Code: $KINER Case No.: N2-12-009SAS No. 

Matrix (soil/water): SOIL 

Level (low/med) 

% $(.)lids: 

LOW 

76.2 

SDG No.: B07NF9 

Lab Semple ID: 12032-11S 

Date Received: 12/03/92 

Concentration Units (ug/L or mg/Kg dry weight): MG/KG 

:cAS No. I 
I Analyte :concentration:c: 
I 

. --· ·•·• ' 
I 

.. I 

:7429-90-5 :Aluminum 
:74.C..0-36-0 lAntimony 
: 7C..C..(Z)-~,g-.. '2 
: 71.J.,IZJ-39-Z, 
: 7{ ... 4.0-( .. 1-7 
: 74.t,QJ-4.?,-9 
'744.0-70-2 

74.( .. 0-( .. 7 -3 
74.4.0-4.8,-{1,. 
7t .. t.0-!:,0-B 
74-:.t.9-f.!.9- 6 
71..~.9-()2 -- 1 

7/.i.J,9-9~•-4 
74.~,9-96-!:, 

,74.39-97-6 
; 74.f .. 0-02-0 

:74.4.0-09-7 
:7782-49-2 
: 7{.._1 ... 0-22-4 
: 7(1--40- 2 3-5 
: 74.G.0-28-0 
: 74( .. 0-62-2 
: 74.{1--0-66-6 

I 
I . 

:Arsenic 
:sari.um 
: Ber'Y 11 iurn: 

Ct!!drnium 
Calcium 
Ch1-orniurn 
Cc,bal t 
Copper 
Iron 

,Lead 
:Magnesium: 
: Me1n<;.H!l1·1ese : 
: Mer-cury 
:Nickel 
:Potassium: 
:selenium 
:silver 
:sodium 
:Thallium 
:vanadium 
:zinc 
:cyanide 

8030 
4.. '2 :.J.L: 
6. 1 

73.2 
,_, 
I I 

0.10:u: 
1. 6 

4260 
22.3 I 

I 

7.7 :B: 
23.8 I 

I 

16700 I 
I 

-59.8 I 
I 

G.64.0 I 
I 

202 :-t 
0.01:e.: 

lt ... 3 1 
I 

99~, :s: 
0.e6:u: 
1. 4. :-s-• 

224 :B 
0.91:u 

35.4. 
294. 

Color B~fore : BROWN 

Color After: BROWN Clarity After: 

Comments: 
ROOTS 

FOl~M l IN 

Q :M .Q 
I 
I 

N 
:P 

\/\J :P 
:r-: 

E :P ::T 
:P 
lP 
:P 
:P 
:P 
lP 
:P 
:F 
: p 

N p -.J 
cv: 
p 
p 

F 
p I lA I 

,P ., 
I 

:F 
:P 
:P 
lNR: 

Texture: FINE 

Artifacts: YES 

ILM02.1 
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WEST I NGHOUSE/HANFORD 
1 

INORGANIC A~~LYSIS DATA SHEET 
SAMPLE NUMBER: 

B07NH2 
Lab Name: SKINNER & SHERMAN LABS . Contract: 68-D0-0108 

Lab Code: SKINER Case No.: N2-12-009SAS No. 

Matrix (soil/water): SOIL 

Level (low/rne<.1): 

% Solids : 

LOW 

95 . 2 

SDG Ne.'. : 807NF9 

Lab Sample ID: 12032-12$ 

Date Received: 12/03/92 

Concentration Units (ug/L or mg/Kg dry weight): MG/KG 

I I I 
I I I 

:cAS Ne,. Analyte :concentration:c: 
I I I 
I -- .. - ···- -···· ·· ··--... -••----•· · · - __ I .. - I 

:74.29-90-5 :Aluminum : 
:74.40-36-0 :Antimony 
:74.4.0-38-2 :Ars enic 
:74.4.0-39-3 :Barium 
:7440-4.1-7 :Beryllium 
:74.40-43-9 :c~dmium 
:74.4.0-70-2 :calcium 
:74.4.0-4.7- 3 :chromium 
7440-48-4 :cobalt 
74.4.0-50-8 :copper 
74.:::~,9-- 89-6 1 Ir·· c.)n 
7 4. .~.9 -- 92·- l 
7t .. .?,9-9!;,-4 
74. .?,9 - 96-~, 

Mi:,gnes ium: 

,74.39-97-6 
: 74(~0-02-0 
:744.0-09-7 
: 7782·-49- 2 
: 744.0·-22-4 
:74.40-23-5 
: 74.( .. 0 - 28-0 
: 74 4.0-62·-2 
:744.0-66 - 6 

Menga1n<::•se : 
Mercury 
Nick.el I 

I 

Potassium: 
,Selenium 
SilVe!r 
Sodium 
Thallium 
Vanadium 
Zlnc 
Cyan id~• I 

I 

I 

········ -···· · · I 

11100 

I 
.•. 1 

I I 
I I 

4.. 7 :-&-: 
6. 0 l : 

1.11 i-: 
0.54:B: 
0.20:u: 

2830 ! 
31.. 9 
9.7 

31. 1 
31100 

11. 4. 
.?,880 

I I 
I I 

:B: 

168 N 
0. 0f,: U: 

21.6 : 
619 :s: 

0. 74 ltH 
0 . 9 4. :--e--t 

11.3 \[:\: 
0 . 7 l?.f·-1:t : 

86 . 2 \ 
85.1 : 

I 
I 

I I 
I .. I . 

Color Before~ BROWN 

Color After: BROWN Clarity After: 

Comment~,, : 

Q 

N 
s 
E 

N 

w 

w 

:M 
I I 

-•····' . .. w . I 

:P 
:P 
'F 

p :r 
p 
p 
p 
p 
p 

'P 
p 

F 
p 
p 

cv: 
,P 
!P I 

:F :u:1 
I 

:P lJ. 
\P 
!F us 
:P 
IP 
lNR 
I 

-- I . 

Texture ~ FINE 

Artifacts: YES 
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WESTINGHOUSE/HANFORD 
1 

INORGANIC ANALYSIS DATA SHEET 

I 
I 

.... ~. 

SAMPLE NllMBER: 

B07NH3 
Leb Name: SKINNER & SHERMAN LABS. I 

'----Contract: 68-D0-0108 

Lab Code: SKINER Case No.: N2-12-009SAS No. SOG No.: B07NF9 

Matrix (soil/water): SOIL 

Level (low/med) : 

% Solids: 

LOW 

82.6 

Lab Sample ID: 12032-13S 

Date Received: 12/03/92 

Concentration Units (ug/L or mg/Kg dry weight): MG/KG 

: C.A. S No. Analyte :concentration:c: Q 
I 

...... I 

: 74'29-·90--5 
: 741 .. 0 -36-• Ql 
: 7440· .. ~,8-2 
: 7(,4(2)-.:~.9- .~. 

: 74( .. 0-41-7 
:7440-43-9 
:7440-70-2 
: 7(,40-4 7-3 
: 7( .. 40--48--{,. 

:Aluminum 
Antimony 
,C..rseni c 
Barium 
Beryllium: 
Cadmium 
Calc:iwn 
Cr,romium 
Cobalt 

: 7~40-50-8 ,Copper 
: 74.~,9 -- f!,9 ·-6 : Iron 
: 7 ,~ .?,9-9'.?. -- l 
: 74~,9--95·-4. 
: 74 .. 39-96-E, 
:7439-97-6 
: 741 .. 0-02 - 0 
:744(2)-09- 7 
:7782-49-'2 
: 74.4.0 ·-22-4. 
: 741 .. 0-23 - 5 
:7440-28-0 
: 7c~/..12l-62-'.?. 
:74.4.0-66-6 

:Lead 
:Magnesium: 
: Mang~nese: 
:Mercury 
:Nicki:.~l 
:Potassium: 
:selenium 
:silver 
:sodium 
:Thallium 
: vanc1dium 
:zinc 
:cyt'lnide 
I 

.• I 

6410 
4.. 1 :-1::t"\ l'.J 
4.!:, ~. 

100 l-t E 
0.10:u: 
0.24:u: 

[,4E,0 
10.1 
8.0 

l~,. 4. 
12800 

'22.6 

I 

' 
' ' I I 

:s: 

I 
I 

.:: --· 

l-l N 
0.06:u: 

10. 4. 
952 :s: 

0.85 :~: W 
0.77:-B-: 

14.4 : B: 
0.e.9:u: 

25.4. 
82.0 

I 
I 

I 
I • 

Color Before: BROWN Clarity Before: 

BROWN Clarity .o.fter: 

Comrne:.~nt s : 
STONES 

·-:····· ·· ·o15· 
FORM 1 - II\I 

I 
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:P 
:P 
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:F 
:P 
:P 
:cv: 
:P 
:P 
lF 
:P 
lP 
:F 
lP 
U"' 
:NR 

J 

---.J 

\Aj 
LL 

Textlire: FINE 

Artifacts: YES 
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WESTINGHOUSE/HANFORD 
1 

SAMPLE NUMBER: 
INORGANIC ANALYSIS DATA SHEET .... -·- - ··- ------

B07NH4 
Lab Name: SKINNER & SHERMAN LABS. Contract: 68-D0-0108 

Leib Code: SKINER Case No.: N2-12-009SAS No. SDG No.: B07NF9 

Leb Sample ID: 12032-14S 

Date Received: 12/03/92 

Matrix (soil/water): SOIL 

LeVe.'l (low/med): 

% Solids: 

LOW 

76.0 

Concentration Units (ug/L or mg/Kg dry weight): MG/KG 

:cAS No. : Analy te :concentration:c: 
I I 

__ .. _, ___ ·····-·· _____ ,._ . .... _ ........... ' ...... . . 

:7429-90-5 :Aluminum 
:7440-36-0 :Antimony 
:744.0-38-2 :Arsenic 
: 74.4.0-·39-~, : Barium 
:744.0-41-7 :Be r y llium: 
:744.0-43-9 :cadmium 
:7440-70-2 :calcium 
: 7{44.0-4 7-3 
:744.0-48-4 
: 74( .. 0-50-8 
: 71 ... 39-89-6 
: 7t,39 ···92-l 
\ 71 ... :~ 9-9.:,-4. 
: 7439-96-!:, 
:7439-97-6 
: 741 .. 0--02-0 
:7440-09-7 
: 7782-4.9-· 2 
:74.4.0-22-4 
: 7440-23-.:, 
:744.0-28-(2) 
: 744.0·-62-2 
:74.4.0-66-6 
I 
I -· ·-- - ··--······· --· .. . - .•••• - •. -. 

: CIY'O ln i urn 
: Ccibal t 
: Coppe1~ 

: Iron 
: L•~'l.·l d 
: M,:ignl':!Sl l.Jfn: 
: M,"lngane sc, r~ 
lMere:ury 
\Nickel 
: Pc,t:at::-sium 
\Selenium 
:silver 
:sodium 
:Thallium 
: Vt:1nad iurn 
:zinc 
: Cyanirje 

I I 

I 

I 
I ..... . . ·· •··• · -··· . • . ...• I .. • ·-·· - I 

I I 
···--··-----·- -··-" - ··-·· .. I _ I 

7700 
4.. '2 
, C: .•.. ) . .;_, 

97.1 

I I 
I I 

!..Y.l 

1_1 
I I 

0.2s:u: 
6210 : 

12 .. 5 : : 
7.2 :B: 

16.5 
134.00 

12.1 
1 .. 4.20 

286 

I 
I 

I 
I 

I 
I 

I 
I I 

1_1 
I I 

0.07:u: 
9.9 lB\ 

1210 !Bl 
0.87llll 
0.63:u: 

141 :s: 
0.92:u: 

2~,. 9 
96.0 

I 
..... ... ..... • 

Color Before: BROWN C l.ar· it y Be·fore: 

Color After: BROWN Clarity After: 

Cornrnent: ~; : 
ROOTS 

·--- ----- ----·-···•··-------··- --- ------------·-····--····-· 

---------------···o 1 t ·----· ·--·····--··-·-·-·········· ··-··-··-······- ···· ······· -----------
FORM I ·- IN 

Q :M 
I I 

... . . ........ 1 --······ ' 

:i:, : 
N \P : 

lF 
E lP 
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M 

:P 
\P 
:P 
\P 
:P 
lP 
lP 
:r-
: F' 
lP I 

:cv: 
lP 
:P 
:F 
:P 
lP 
:F 
\P 
:P 
lNR 
I 

·-·····--· ·-· ··-. ·----· 

s 

Text:Ltre: FINE 

Ar·tifacts: YES 
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WESTINGHOUSE/HANFORD 
1 

INORGANIC A~ALYSIS DATA SHEET 
SAMPLE NUMBER: 

B071\1F9 
Lab Name: SKINNER & SHERMAN LABS. Contract: 68-D0-0108 I 

I·----------
Lab Code: SKINER Case No.: N2-12-009SAS No. 

Metrix (soil/~ater): SOIL 

Level ( 101.J/med): 

% Solids: 

LOW 

63.0 

SDG No.: 807NF9 

Lab Sample ID: 12032-155 

Date Received: 12/03/92 

Concentration Units (ug/L or mg/Kg dry 1.Jeight): MG/KG 

:cAS Nc1 . l Analyte :concentrationlCl 

: 71 ... 29--90-5 
! 741 ... 0-36-QJ 
: 74.4.0-~,8-2 
! 7440--39-3 

I 
.• I •...• ... 

'Aluminum 
AntinK"1r1v 
Ars.enic 
Bari Lim 

:74.4.0-4.1-7 Beryllium: 
:7440-43-9 Cadmium 
:74.40- 70-2 Calcium 
:7440- 47-3 ,ChromiLHO 
:744.0-48-4 :cobalt 
!7440-50-8 
: 74.39--89-6 
! 74.~,9-92-1 
: 7(.?,9-9!:,-4 
! 7(.~,9-96-!:, 
: 74.?,9-97-6 
!7C.40- 02-0 
:7t..40-09-7 
!7782-49-2 
:74t..0-22-4 
! 7440-·'23•- .:, 
: 7( .. 4.0-28-0 
: 744.0·-62-2 
:7t..t..0-66-6 

: Copp(.~.-
: Iron 
:Lead 
: Magn~~si1.un: 
:Manganese: 
lMercury 
!Nickel 
:Potassium: 
: Se leniL1m 
:silver 
: SodiLlm 
!Thallium 
:vanadium 
:zinc 
:cyanide 
1 
I -··-·· · · 

98[)0 
4.. 9 !-ti't 
6.2 1 

1 

87.5 H 
0.12:u: 
5.6 

504.0 1 
I 

6&.. 1 ' ' I I 

10. 1 : s: 
42.7 

17600 
!:,'-=). ~, ' I 

E,E,20 I 
1 

173 

·--' ' 
0.09:B: 

19.1 
1650 ' ' 1 ' 1. 1 :~ 

1.t.. :-e-+ 
213 :Bl 

1. 1 :u: 
41. 7 

4!:,4 

Color Before: BROWN C lt:11~i ty Before: 

Color A'ft e r: BRO\....IN Clarity After: 

Cotnments: 

··· ·---r---·· -- :o:0:2 .. 
FORM I ·· IN 
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' . . . 1 

:P 
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lP 
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lP 
:cv: 
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lP 
lP 
lF 
lP 
:P 
lNR 
I 
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Tex.ture: FINE 
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WESTINGHOUSE/HANFORD 
1 

INORGANIC A~ALYSIS DATA SHEET 

-~~-..._ .. ..,_..._ ............ ,"" . • H ...... 1 , ... , ...... .,.,......:........-· --

SAMPLE NUMBER: 

B07NH5 I 

• 
I Lab Name: SKINNER & SHERMAN LABS. Contract: 68-D0-0108 ·-·- ·---- ·-----·-----' 

Lab Code: SKINER Case No.: N2-12-009SAS No. 

Matrix (soil/water): SOIL 

Level (low/med): LOW 

78 . 7 

SDG No.: B07NF9 

Lab Sample ID: 12032-16S 

Oete Received: 12/03/92 

% Solids: 

Concentration Units (ug/L or mg/Kg dry wei9ht): MG/KG 

I 
I 

I I 
t t 

: CAS Ne,. : Analyte :concentration:c: Q :M : 
I I I 

I ·-····. ·- ... .. ___ ···-·· - · ---· · - ··· I . - - ······•·-··-•····-·- ····· · I 

:7429-90-5 :Aluminum 
: 74.t.dZJ--3,6-0 : Ant itnorw 
:744.0-38 - 2 :Arsenic 
: 74.t.dZJ-39-~, 
: 74.4.0 - {o-l - 7 
: 744.0 -- 43-9 
: 74.t..CZl-70-2 
: 7440-- 4 7-·3 
: 744.0-ti..B•-ti.. 
: 7 {~ t ... 0-· !:,eJ--8 
: 7t,.:~, 9 - 89-6 
: 74 ~,9-92--1 
: 74. 39-9~,--4 
: 7(~.:-.9-·96- .:, 
: 7ti.."Z,9-97-6 
: 74(~0-02 - l?J 
: 74.4.0-·09-7 
: 7782--49-'2 
: 74.4.0-22-4 

:Barium 
: Bery 11 iwn: 
:cadmium 
:calcium 
:chromium 
:cobalt 
:cooper 
: Iron 
: Leac..1 I 

I 

: Magnes,.iurn: 
:Manganese: 
:Mercury 
:Nick.el 
:Potassium: 
:selenium 
:silver 

:7440-23-5 :sodium 
:74.40-28-0 :Thallium 
: 744.0-62--'2 
: 7ti..4.0-66- 6 

:vanadium 
:zinc 
:cyanide 
t I 

-- ----· ··---~--------1 --· ······ -· ' - · .. 

I I 
·-·······-·---- . .......... . ·-·· --· I ... I 

44.00 
3.9 H:H N 
:;, . e, 

4'2.~, ~: E 
0.09:u: 
0.23:u : 

2770 
I 
I 9 . l 

4.. 2 
18.2 

10200 
24.. l 

:B: 

.?,010 : 
206 \-: N 

0.06:u: 
8. 1~ : B: 

t.'>60 : B: 
0 . 8 1 :-t:t--: W 
0.611--s.-l 

199 :s: 
0.a5:u: 

18.3 

I I 
......... -• ··•····· ' :P 

'P 
F 
p 
p 
p 
p 
p 
p 
p 
p 

,F 
:P : 
: r-' : 
:cv: 
:P 
!P 
!F 
:P 
:P 
!F 
:P 
!P 
:NR: 

I I I I 
t . . t •.. .• , •••.. . ...• . I .. _ __ I 

.r 

Color Before: BROWN Clarity Before: Texture: MEDIUM 

Colc,r .A.ft: e r' : e,ROWt,I Clarity After: Artifacts: YES 

Comments: 
STOI\IE ~; 

FORM I IN ILM02 . l 
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WESTINGHOUSE/HANFORD 
1 

INORGANIC ANALYSIS DATA SHEET 
SAMPLE NUMBER: 

B07NH6 
Lab Name: SKINNER & SHERMAN LABS. Contract: 68-D0-0108 I 

I - -----------

L,'.lb Code: SK INER Case No.: N2-12-009SAS No. SDG No.: B07NF9 

Lab Sample ID: 12032-17S 

Dete Received: 12/03/92 

Matrix (soil/water): SOIL 

Level (low/med): 

% Solids: 

LOW 

78.2 

Concentration Units (ug/L or mg/Kg dry weight): MG/KG 

CAS No·. Analyte :concentration:c: Q 
I I 

·---··-----····----··-----·--··- · I -- -----------··---·--···· ... - .. I 
7429-90-5 :Aluminum 
7440-36-0 :Antimony 
7~40-38-2 :Arsenic 

,7440-39- 3 :Barium 
:744.0-41-7 :Beryllium: 
: 741 .. 0-·43-9 
l7440-70-2 
: 741 .. 0-,~ 7-3 
: 74.4.0-4.8-,. 

: Cadmiwn 
:calcium 
: Cl'",rorn i urn 
:cobalt 

:744.0-50-8 :copper 
:7439-89-6 :rron 
:7439-92- 1 :Lead 
:7439-95-4 :Magnesium: 
: 7,~39-96-5 : Manganese: 
:7439-97-6 :Mercury 
:744.0-02-0 :Nickel 
l7440-09-7 :Potassium: 
:7782-49-2 :selenium 
74.4.0-22-4. lSilver 
7440-23-5 :sodium 
7440-28-0 :Thallium 
7 4.t .. 0-6 '2·· 2 
74.4.0-66·-6 

: VanadiLHn 
:zinc 
:cyanide 

I 
I . 

I I I I 
... .. ··- ····• ··• ··• ..... .. ........ I . . I - · ····· ·•·· - .....• •••. I ·•· - ··•· I 

5630 l : F' 
4..2 :-t:f1 N :P 
2. 8 l : 

53. 3 :--1 
0.10:u: 
0.2s:u: 

~,460 
11. 3 : : 
5.9 :Bl 

23.7 
12500 

2,~. 8 
3830 : 

E 
:F 
:P 
:P 
:P 
•p 

p 
p 
p 
p 

F 
p : 

234 t-: N 
0.06:u: 

11. '2 : : 
726 :s: 

0.89:u: M 
0. 89 te"'t 

272 :s: 
0.94:u: 

23.6 

:P ::J 
:cv: 

209 

I I 
.. I .. . 1 . 

:P 
:P 
: F 
:P 
:P 
lf 
:P 
lP 
l Nr~: 
I I 

. t . ... I 

lL 

Color Before: BROWN Clarity B<:~fore: Texture: MEDIUM 

Color After: BRO\,_JN Clarity After: Artifac:ts: YES 

Comments: 
STONES 

.. ..... ··--········-· ·····-·-· ···--· · ··--··-·· .. -···-···· ······· -·····-1)~1 ~ (f?{ ·--·--·- .. ·- -
V -. ···- ···•~· . -· _ .. . . 
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FORM I - II\I I.LM02.1 
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ATTACHMENT 4 

DATA VALIDATION SUPPORTING OOCUMENTATION 



-~· .• 
I I 

• 

( 

• 

I. COMPL£TENESS AND COtimlACT COMPLIANCE 

Review the dau pacb&e for completeness and check off the hems below. If 11JY elm review 
elements are m.issin& contact the laboruory for submittal of the omlUed dltL 

Pua Pac:hge Item Present?: -Y• No NIA 

Case Narntive / :; - -Cover Page - -Traffic Reporu - - -I Sample Data 
✓ : Inor&a.rtic Analysis Da.ta Sheets - - -Standards Data 
t/ Initial and Continuing Calibration Verification --,- - -CRDL Sundard for AA and ICP v - --QC Summary 
../ Blanks - - -ICP interference Check Sw:mmry / - -~ 

Spir.e Sample Reccvery V ' - - -Post-Digestion Spike Sample Recovery 4 - -O\Jpliwe ., ...,.. - -Laboruory Control Sample 
~ - -Sta.ndard Addition Results -,- - -ICP Serial Oilutiom 7 - -Instrument Detection Llmlts ._ - -ICP Interelement Correction Facu>rs ✓ --,- - -JCP Lmw R.an1es .if- - -Preparation Lo1 4 - -Analysis RUD Loa - - -RawDaa 

/ 
ICP Raw Data ✓ - - -Furnace AA Raw Om v' 

~ - -Mercury Raw Om v - - -Cyanide Raw Data v - - -i Additi01:ia.l Data I 
Internal labora1ory chain-of-custody V 

-r - -Laboratory Sample Prepantlon Records .,t • - - -
A6-1 



• . 
. 
• 

~ . Pata Paehge Jtem 

WHC-sD-EN-sPP-002, bY. I 

.....,: 
Percw Solids Analysis Jlecords 
Reduction Formulae 
Imtrumw Jbm Lop 
Qemist Notebook Pqes 

2. HOLDING TIMES 

Rave all samples been analyzed wkhm boldlq t1mes, 

Y• No NIA 

/ - ~ -
"7 - -- - -V 

~ - -
~ No NIA 

ACTION: If any holdin& times hive been aceeded qaallfy ID affected resula u tcrimned CJ for 
detects and UJ for noDdetec:ts). 

3. INmAl. CALIBRATIONS 

Were all instruments calibrated daDy, each set-up dme ad 
were tbe proper number of smda:rds used? 

Aze the correlation coefficients it 0.995? 

Was a midnn1e cyanide swidard distilled? 

'Yes ~ 
~ 

Yes 

No NIA 

No NIA 

No @ ,1 

ACTION: Qualify all data as unusable if reponed from 111 amlysls bl which an lmuument was DOt 
· calibrated or was calibrated with Jes.s than the minimum DWDber of standards. Qualify associated 
sample results > IDl as estimated {}) and results < IDL a estimated (UJ), Jf the conelatlon 
coefficient is < 0.995 or the laborat.Ory did DOt distill the mldrmJe cyanide standard. 

4. !NITlAL AND CO?-mNUING CALIBRATION VEJUFICAnON 

An JCV and CCV percent recoveries within com:rol? 

Are there c.l~ation erron7 

~ No NIA 

Ya @ NIA 

ACTION: Qualify all affected data iD accordance with Section 1.3 of the validation requlremau. If 
calculation errors are noted, contact the laboratory for clarific:aliDL 

5. ICP INTERFERENCE CHECK SAMPLE 

Has an JCS sample been analyzed ar the proper frequency? 

Are the AB solution 1' Jl values within coauorl 

Are there calculation c:ron? 

(Y. No NIA 

@ No NIA 

Y• @ NIA 

ACTION: Qualify all affected data iD accordance with Section 1.3 or the validation require.menu. If 
_caJcul11i00 errors are noted, contact the laboratory for darificazkm. 

M-2 

I 
I 

I 
I 
I 

I 
I 
I 

I 
I 
I 
I 
I 



. 
·--

l 

,. 
l 

.. 

6. LABORATORYBLANKS 

~ No NIA 

AcnON: Qualify 111 associmd umpJe results for ID)' amlyte <S dmes tbe l!Dml IA ID)' 
laboratory blank as 110ndeteaed CU). If aml)U concemradom ID tbe blank art > CRDL or below the 
aeawve CRDL, verify 1he labor1t0ry 1w ndi&ested IDd ranalyzed usoclated amples wldl IDllyte 
co0ce0tra.tions < 10 times the blank concemndon. If tbe labonsory Jw D0t ndlaested IDd 
reanalyzed the samples, 10te 1D the valldatioD mmdva. · · 

1. FJELD BLANKS 

Are w1et a.n.aJytes present 1D the fteld blazm? Y• No ~ 
Ac:llON: Qu.Jify all sample results for any IDllyte <S dm.es dat amount ID 1111 valid fteld blank u 

. DODdetected (U). . 

8. MA TRIX SPDCE SAMPLE ANALYSIS 

Are spike recoveries within the comrol limits? Yes @ N/A 

ACTION: Qualify the affected sample data accordiD& to the foll0wm1 requiremezm: 

If spike recovery is > 125" and sample results Lpt < IDL DO quaJiftcatioD Is required. If spike 
recovery is > 125" or < 7 5" qualify all positive results as estimated (J). If spike recovery is 30" 
to 74" qualify all DODdetects as estimated (UJ). If spike recovery Is <30", reject all DODdet~ 
(R)._ If the fitld blank bas been used for spike analysis, D0te iD die validation Dlffltivt. 

9. UBORATORY CONTROL SAMPLE 

An percent recoveries within the acuptance limits? 

An there calculation enors'I 

Ac.-I10N: Qualify the sample dw accordin& to die followiq nqulremeats~ 

AQUEOUS LCS • Qualify IS estimted (1), all sample resuJts > IDL, for which tbe LCS ~It falls . 
within the ran1e S0-79" or.> 1205. Qualify u estimated (UJ), all sample results <IDL, for whlcla 
the LCS falls within the nnae of 50-79~. Qualify u unusable (It) all sample results, for which the 
LCS "R. <SO". 

SOLID LCS • Qualify IS estimated (J), Ill sample results > IDL for which the LCS result Is outside 
the established control limits. Qualify u f!Ctimated (UJ), all samplt results < IDL for which dae LCS 
1' R are lower than the established conrrol Umhs. · 



,S • 

• 

WHC-SO-EN-SPP-002, lltv. I 

10. PERFORMANCE AUDrr ANALYSES 

An the performance audit sample results within lbe 
ac.eepwice limiu7 Y• . No~ 

ACTION: Note the results oflbe perfonwa IDdll sample IDllyses ID the dm nlldatio11 mrnzive. 

11. DUPUCA n SAMPLE ANALYSIS 

Aze RPD val\les acceptable? ~ No NIA 

ACTION: Qualify the results for all associated ump1• of dle ume mattlx a estimated 0) If the 
RPD results fall outside the appropriate comrol limits. If field blanb w.-e used for laborcozy 
duplicates, note in the validation narrative. 

12. ICP SERIAL DO.tmON 

Are the serial dilution resulu acceptable? 

ls there evidence of ne1ative lnterfcreoce? 
. 

Ya @ NIA 

Yes ® NIA 

ACTION: Qualify the wocwed dw as estimated (1) for those analytes in which the "D ls outside 
the control limits. If evideoce of ne1wve interference ls found, use professional ju~ament to qualify 
the data. 

13. FIELD DUPLICATE SAMPLES 

Do the RPD values exceed the comrol limits? 

ACTION: Note the results of the field duplicate samples in the validation mmtive. 

14. FIELD SPLrr SAMPLES 

Do the RPO values exceed the cozmol limb? . Y• No @ 
ACTION: Note the reswu of die field splil samples ill tbe validation Dln'lllve. 

1516. FURNACE ATOMlC ABSORYllON QUAUJY CONTROL 

Do all applicable anilyses hive duplicate iDjectiom? ~ ·No NIA 

Are applicable duplicate injection RSD values within COlllrOl? CJ' No N/A 

If no, were samples rerun once as required? . • Yes No CJ§). 

Does the RSD for lbe rerun fall within the comrol limlu? Y• No (!!J 
Were analytical spike recoveries within the coD!rOl llmhs? Y• (3 NIA 
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If no, were MSA amJyses pern,rmed wbm nqaJred7 

$Lx.v~I 

~~ NIA 

An MSA correlation coefficiems ~0.995? @ No NIA 

Ifno, was a aecoDd MSA amlysb pabmld'l Y• No ~ 

.ACTION: If duplica:e mjectiom are oatll.s..dle acceptaDce limhs md dle sample bas D0t bllD . 
rwwyied or the reanalysb b auald, dle ~ Umlts. qualify dle usoclaled data• wfznned (J 
for detects and UI for noDdecec:u). If Iba ualydcal spike nc:overy ii <40" qualify de&lcCI a 
e:stima:ted (J). If the analytical spike reo:,vcry la ~101' but <401', qualify all DODdlCICU .• 
estimated (lJ1) md lttbe imJydcaJ spit& recovery la < lOS, nje= all DODdeteccs (R). If the ample 
absorban~ Is <501' of the amlydcal spike absort,uce and th, IAllydcal spite recovery II <151' or 
> I lS ~ t qualify all results IS estimned Q for dltedl and UJ for DODdeteccs). Jr method of smdanl 
additions (MSA) was required but was DOC perlonDed, tile MSA samples were spDced IDc:orncdy, or 
dle MSA correllation c:oefficie:m was <0.995, qaallfy lbe asoclated detected results u arimned CJ). 

17. ANAL YTE QUANTIT ATION AND DETECTION LIMITS 

Have results been reponed 10d caJcu!aied correctly? ~ No N/A 

-An results within the calibrated ran1e of the lmtrumem:s 

~ ·No and within the linw ranae of the ICP'I NIA 

Are all deteaioc limits below the CJlQL? ~ No NIA 

I Action: If am.lyte qua.ntiw.ion is in mor, contact the laboratory for explanation. If errors or 
defic:ienc:ies un cot be resolved with the laboratory, qualify assocwed data as uausable (R). 

18_- OVERALL ASSESSMENT AND SUMMAJlY 

Has the laboratory conducted the amlysis in accordance 
with the am.lytical SOW? 

Were project specific dau quality objectives mil for 
this analysis? 

~ No 

@ No 

ACTION: Summarize all the data qualifiwions and complete the dm validation narrative u 
specified in Sectioc 10.0 of the dm validmoD requiremencs. 

· A6-5 

NIA 

NIA 
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HOLDING TIME SUMMARY - FORM B-1 

SDG:~NP'f REVIEWER: f: fl/I t-1;Jt; '\.., DATE: #s-/4y I PAGELOF_f_ 

COMMENTS: 
/! 
'· 

PREP. ANALYSIS 
FIELD ANALYSIS DATE DATE DATE HOLDING HOLDING 
SAMPLE ID TYPE SAMPLED PREPARED ANALYZED TIME, DAYS TIME, DAYS QUALIFIER '-...:0 

ml -fl}.t/Jy IIV,'/J.i-111/r;/ t . 1 i {7.} f /qi- 0 I h !Cto/ l?hu~-/J0Gl ~- ~ t 1M::v- £'.t,tJ-yUL_ · 1 'l- II 'w 

.W"i -(.j,.j 

JJl;_j_, 1l11P,W\£1,.. ! f 'Z I r»Jq,, _ ,u~,~i. {'1, l~-,/ it; Jr I /1/tfY'l.,L., 
,..c. 
'-:0 
f',,) 

~ 
I . 

p 

~ 
:E:O a , 
·~ n E.-0 

I en 
t, 
I 

tr1 
a, 
I 

z 
I en - "t, 

"t, 

§ 
~ 

~ -



BLANK AND SAMPLE DATA SUMMARY - FORM B-3 

SDG:/jfR~C/ REVIEWER: ~ l,1,1,1,,/J' t,V. DATE: 1/ /; ,,/f -y 
COMMENTS: (/ 

SAMPLE ID COMPOUND RESULT a RT UNITS 5X IOX 
RESULT RESULT 

e6i,iJv s; I ctJt; '0058 U-11 iL ,021 
(:(,y/ vvt t I 1 .t,V\.., 

.J 

,, 0 Ot! ,,u.lL ,0055" 
7)1/_,t¼,,yfllJ,},4J ll, 1 , lfti Y> 3 ~,/L , t,{l/1< 

s !JI_ i /,(AAf\, 

, , 
"554> ' / / 12 l.u'../L 

\ ) /)_, LA 11/P ~ l.,UlAI'- I Ooi& 
I 

w1/L , 0 tl/ 
~ - 1,1{ _,, f DI 1/_CS 

v' 

i 1, IL · , n1,Jc; 
(J 

. 

.. 

PAGE..L.oFL 

SAMPLES QUALIFIER 
AFFECTED 

/3t'JM60 G /,Jlz, 
,,; 5 6.'l '"/,-, 1u, iiF<t il'P U'-~J< ·-i,._ 

/3o:;N60/iJl,6S 
{-',Cf~ 7 L, 

-
~ll-:J/Jf..,:;{ ?A_ 

60 7-,.J ~i 7;__ -
l;o-;tU/2t 7).,./ 

/!n; -:/ A) I:. (( , 
~ 

-

''° cr-.., -( .. hl 
-='-.,:0 
r,-.,,) 



ACCURACY DATA SUMMARY - FORM B-4 

SDG: REVIEWER: DATE: PAGE_LoFL 

COMMENTS: 

SAMPLE(S) QUALIFIER 

f\5.1 
SAMPLE ID COMPOUND % RECOVERY AFFECTED REQUIRED 

,ti !.rtf ~ ,..o 
C"-, 

~ · -LN 
....t= 

[1~~ 

,.,0 
j'-..) 

~ -

; 
·EC 
--..J . 

" c::: 

_( 
~ ~ 

~ 
\ z 

r I ~ 
:g 

' ~ 
I ~ 
I -
! Su 
~ 

• M tM f,1- tJUir~ 
'>~~(1\-0PL 

~ 

v -.- uY' u1J 
r;2c, . roo '7D1AJI-I')-

,,,.,,. 
J'aY ~J 
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PRECISION DATA SUMMARY - FORM B-5 
, I fl{.(1(1; u, '1 r 

, ~~-? .. "trf I REVIEWER (v /~ /.JJ .f 1/V \ ; ½ t-!t/J- PAGE_l_OFL SDG:i DATE: -...... 
COMMENTS: 0 

COMPOUND SAMPLE ID: SAMPLE ID: RPB-" SAMPLES AFFECTED QUALIFIER 

-fJrvuimv- j)y1J 7-J./ JI (g L -r") -

... tv ~ :, - /()f) -,2 
"-.0 
cr-,., 
,_ 
w-.1 
...J;:. 
'~;D 
j'-,.) 
~ 

:EO : -...J 
c::> 

(') -
~ 

, ~ z 
' en 
:g 

~ 

' -
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961 ~92 8?03 
1iv1A 
Thermo Analytical Inc. 

TMA/Norcal 

2030 Wright Avenue 

P. 0 . Box 4040 
Richmond, CA 94804-0040 

(51 0) 235-2633 Fax No. (510) 235-0438 

June 1, 1993 

Ms. Jeanette Duncan 
Westinghouse Hanford Company 
Hanford Analytical Services Management 
P.O. Box 1970 
Richland WA 99352 

Dear Ms. Duncan: 

Enclosed are the standard factors and background data that you requested for TMA data packages 7136, 
7131 , 7116, and 7106. The counter QC information for alpha counting you requested is already 
contained in the data packages. 

Please call if you have any further questions . 

Yours sincerely , 

N. Joseph Verville 
Asst. Manager TMA/Norcal 
Nuclear Projects 

Enclosures: SF/backgrounds 7136, 7131 , 7116, 7106 



04/30/93 10:21 lJHC HASM 345-HILLS 006 

; 4-26-93 : 1:31PM; GOLDER ASSOCIATES-, 

Addftfonal Mtssfng Oat& Ident1ffed 1s of 4/29/93: 

sos 3721546;#!2/13 

ANALYSIS DETECTOR OR SAMPL£ ID MISSING DATA 
Data Package IDr . B07FF7-THA-380 ~ ·-Lab.R11>ort1n; Group: 7106 : 
Lab: ~Nore, 1 
Project: 00-BP-l 

Isotc,p1c Pluton1ua SS12. SS14. S523. SS24. QC status 1s not 
SS25, SS25, SS27, SS28 racorded on the •Aspac 
throuah sm Eff SUJl'lllary Sheet• 

Uraniu• All S111ples SOP detailing 
calibration procedures 
and sample res~lt 
calcul•t1ons for Laser 
Phosphor1aetry aathad 

Tachn.et1 uaa-99 LBGl through LB64, Background QC check 
LBG10 through LBG14 data 1 s 111 ui ng 

ANALYSIS DETECTOR OR liMPLE ID MISSING DATA 
Oeta Package 10: B07F60-TMA-374 
Lab Reporting Group: 7108 
Lab; TMA/Norcal 
Project: ZDO-BP•l 

Isotopic Plutonium SS12, SS14. SS23, SS24, QC status 1s not 
SS25, SS26, SS27, SS28 recorded on the •Aspec 
through SS45 Eff Sumary Sheet• 

Uranium All Saraples SOP detai lfn~ 
ca11brat1on procedures 
and salllJ)le result 
calcul•tfons for Luer 
PhosphoriMtry aathod 

Gross Alph• ind Beta All d1tectors used for No cont.1nu1ng 
sample enalys1s ca11br&t1on or 

b1ckground check QC 
status information 
reported, 

ANALYSIS DETECTOR OR SNIPLE ID HISSING DATA 

Data Package ID: B079PB·TPCA•36l 
Lab Reporting Group: 7116 
Lab: TMA/Norca 1 
Project, 200-BP•l 

Isotopic Plutonium S527, SS28, and SS31 QC status is not 
through SSJ7 recorded on the •Aspec 

Eff Suaaary Sheet• 

11 
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***************************************** . ***~·******************** * ''-lf':Jf.%: * 
. ;~~ross Counter G. C. Status 03: 15:53 05-JAN-93 
c*************************************************************************** ( 

TUE 

C Status at this time ( ( Detector SF GMT BK GMT BK4. 75 GMT BK6.49 -------- ----------- ----------- ----------- -----------c.: LBG 1 0. 999 4. 0 . 632 2 . 0. 930FC290. 0.663 214. 
( LBG 2 1 . 005 4 . 0. 541 ·- 2 . 0 . 692 290. 0.705 214. 

LBG 3 0.983 4 . 0 . 510 2. 0 . 553 290. 0 . 479 214. 
LBG 4 1. 012 4. 0. 732 . 2 . 0. 791 290. 0. 768 214. ( LBG 5 1.071NG 99. 0. 368NG225 . 0.854 185. 0. 578 281. 
LBG 6 1.024NG 77. 0 . 791NG 76. 0.770 185. 0.665 281 . 

( LBG 9 1. 002 4 . 0 . 647 2 .. 0. 576 290. 0.587 214. 
( LBG 10 0 . 966 4 . 0. 593 2. 0. 711 290. 0.620 214. 

LBG 11 0.992 4 . 0. 537 2. 0.599 185. 0 . 564 214: 
LBG 12 0 . 977 4. 0 . 635 2 . 0 . 692 185. 0.599 214. 
LBG 13 1. 044 4 . 0. 538 2. 0 . 822 185. 0 . 564 214. 
LBG 14 1. 081 4 . 0 . 607 2 . 0 . 736 185. 0.623 214. 

( LBG 15 1.034 4. 0 . 692 4. 0. 762 290. 0.785 214. 
LBG 16 1.035 4 . 0.618 2 . 0 . 622 290. 0. 589 214. 
GAW 17 3.207 5. 0. 151 2. 0.000 0 . 0 . 000 0. 

( MEW 19 1. 017 4 . 13.230NG 4 . 0.666 123. 0. 777 123. 
GAW 21 3 . 686 5. 0. 122NG 2 . 0.000 0. 0.000 0. 
2PI 22 2. 1 77NG365. 0. 188NG 2. 0.000 0. 0.000 0. 

( GAW 23 3 . 208 90. 0.018 32. 0.000 0. 0.000 0. 
GAW 24 2.951 5 . 0.069 2 . 0.000 0. 0.000 0. 
2PI 25 2 . 083 118. 0. 107NG180. 0.000 0. 0.000 0. 

( 2PI 26 2.326 118. 0. 199NG180. 0.000 0. 0.000 0. 
LSC 4 0.000 0 . 0.000 0 . 0.000 0. 0.000 0. 
LSC 5 0.000 0 . 0.000 0 . 0.000 0. 0 . 000 0. 

( VLB 1 1 . 100 190. 0.289 190. 0.000 0. 0 . 000 0. 
VLB 2 1. 130 190. 0.246 190. 0.000 0 . 0.000 0. 
VLB 3 1 . 105FC 190. 0.236 190. 0.000 0. 0.000 0. 

( VLB 4 1. 109 190. 0.291 190. 0.000 0. 0 . 000 0. 
VLB 5 1. 057 190. 0.219 190. 0.000 0. 0.000 0. 
VLB 6 1 . 068 190. 0.246 190. 0.000 0. 0.000 0. 

( VLB 7 1 . 091 190. 0 . 196 190. 0.000 0. 0 . 000 0 . 
VLB 8 1 . 213 190. o .. 251 190. 0.000 0 . 0.000 0 . 
GAW 101 0.999 4 . 0. 116 3 . 0.000 0. 0.000 0. 
GAW 102 1. 000 4 . 0.098 3. 0.000 0 . 0 . 000 0. 
GAW 103 0.993 4 . 0. 106 3. 0.000 0 . 0.000 0. 
GAW 104 0.997 4 . 0.077 3. 0.000 0 . 0.000 0 . 
GAW 105 1.003 4. 0.065 3. 0.000 0 . 0.000 0 . 
GAW 106 1. 001 4 . 0.075 3 . 0.000 0. 0.000 0. 
GAW 107 1.003 4 . 0.081 3 . 0 . 000 0 . 0.000 0. 
GAW 108 1.000 4. 0.080 3. 0.000 0 . 0.000 0 . 
GAW 109 0.999 4 . 0.068 3. 0.000 0. 0.000 0. 
GAW 110 1. 002 4. 0 . 088 3 . 0 . 000 0 . 0.000 0 . 
GAW 111 0.995 4 . 0. 118 3. 0.000 0. 0 . ooo. 0. 
GAW 112 1 . 001 4 . 0.086 3. 0.000 0. 0 . 000 0. 
GAW 113 1.008 4 . 0. 120 3. 0.000 0 . 0 . 000 0. 
GAW 114 1. 012 4 . 0.093 3. 0.000 o. 0 . 000 0. 
GAW 115 1. 006 4 . 0. 110 3. 0.000 0 . 0 . 000 0 . 
GAW 116 1 . 006 4. 0.071 3 . 0 . 000 0. 0 . 000 0. 
GRB 101 0.990 4 . 1.085NG 3. 0.000 0 . 0 . 000 0. 
GRB 102 0.987 4. 1.561 3. 0.000 0 . 0.000 0. 
GRB 103 0 . 996 4 . 1 . .. 141 3. 0.000 0 . 0 . 000 0 . 
GRB 104 0.985 4 . 1.060 3. 0.000 0 . 0.000 0 . t 
GRB 105 1. 014 4. 1. 280 3. 0 . 000 0. 0.000 0 . 
GRB 106 1. 017 4 . l . 532 3 . 0 . 000 0. 0.000 0. 
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.GR·;•: 107 1. 005 
CF I 3lJtl' g, ~ 4.b ~ . ·1 :- 1()6 6 3 . 0 . 000 0 . 0.000 0. • . ·,.GR B 108 1.009 4. 1. 046NG 3 . 0.000 0 . 0 . 000 0 . 

9GRB 109 1. 000 4 . 1. 041 3. 0.000 0 . 0 . 000 0 . • GRB 110 1. 000 4. 1. 365 3 . 0.000 0 . 0 . 000 0. 
GRB 1 11 0 . 988 4. 1. 049 3. 0 . 000 0 . 0.000 0 . 

e ~=: 112 0 . 986 4 . 1. 219 3. 0.000 0. 0 . 000 0. • 113 1. 005 4 . 1. 013 3 . 0 . 000 0. 0 . 000 0. 
GRB 1 14 0 . 999 4. 1. 053 3. 0 . 000 0. 0 . 000 0 . 

~~ GRB 115 0 . 991 4 . 0 . 996 3 . 0.000 0 . 0.000 0. • . GRB 116 1.001 4. 0 . 993 ·~ 3 . 0.000 0. 0 . 000 0 . 
GAW 201 1. 015 4 . 0 . 011 3 . 0.000 0 . 0.000 0. 
GAW 202 1. 011 4 . 0 . 014 · 3 . 0 . 000 0 . 0 . 000 0 . • GAW 203 1.001 4 . 0 . 023 3. 0.000 0 . 0.000 0 . 
GAW 204 0.994 4. 0.010 3. 0.000 0. 0.000 0 . 
GAW 205 1.043 4 . 0 . 010 3 . . 0.000 0 . 0 . 000 0 . • GAW 206 1 . 035 4. 0.008 3 . 0 . 000 0. 0 . 000 0 . 
GAW 207 1 . 007 4 . 0.020 3. 0.000 0. 0 . 000 0. 
GAW 208 0.992 4 . 0.027 3 . 0 . 000 0 . 0 . 000 0. cm GAW 209 1.003 4. 0 . 031 3 . 0.000 0 . 0.000 0. 

, 

GAW 210 0.990 4 . 0. 011 3 . 0.000 0 . 0.000 0 . 
GAW 211 0.985 4. 0.019 3. o.oco 0 . 0.000 0. cm GAW 212 0.980 4. 0.014 3 . 0 . 000 0 . 0 . 000 0 . 
GAW 213 0.996 4 . 0.021 3 . 0 . 000 0 . 0 . 000 0 . 
GAW 214 0.998 4 . 0. 011 3 . 0 . 000 0 . 0 . 000 0. (Z GAW 215 1. 006 4 . 0.015 3 . 0.000 0. 0 . 000 0 . 
GAW 216 0 . 998 4. 0.018 3. 0.000 0 . 0.000 0 . 

I , . GRB 201 0 . 994 2 . 0.480 3 . 0.000 0 . 0 . 000 0. c-· GRB 202 0 . 992 2 . 0.381 3 . 0 . 000 0 . 0 . 000 0. 
. 

GRB 203 0 . 988 2 . 0.464 3 . 0.000 0. 0.000 0. 

C GRB 204 0 . 991 2 . 0.388 3 . 0.000 0 . 0 . 000 0. C GRB 205 1. 008 4 . 0.320 3. 0.000 0. 0.000 0 . 
GRB 206 1. 005 4 . 0 . 447 3 . 0 . 000 0 . 0 . 000 0 . 

( GRB 207 0.995 4 . 0.478 3. 0.000 0 . 0.000 0. (" GRB 208 0 . 994 4 . 0.489 3 . 0.000 0 . 0.000 0 . 
,, 

GRB 209 1 . 008 4 . 0.449 3. 0.000 0. 0.000 0. 
GRB 210 0 . 998 4. 0.388 3. 0 . 000 0 . 0 . 000 0. (: I ,. GRB 211 0.989 4. 0.460 3 . 0 . 000 0 . 0.000 0. 
GRB 212 0.997 4 . 0 . 402 3 . 0.000 0. 0 . 000 0 . 
GRB 213 1. 010 4. 0.480 3. 0.000 0 . 0 . 000 0 . ( GRB 214 1. 001 4 . 0. 556 3 . 0.000 0 . 0 . 000 0 . 
GRB 215 1.001 4 . 0.417 3. 0.000 0 . 0 : 000 0 . 
GRB 216 1.005 4 . 0 . 440 3. 0.000 0. 0.000 0 . C 
Re cen t G. C. counts 

Gross G. C. C. Det e ctor GC Date Counts Min . Value Sigma Control limits -------- ------ ------- ------- ------ ----- ----- ----------------GRB 209 BK 1. 190 960. 2157. 60 0 . 445 0.014 0 . 363 - 0. 549 ( GAW 209 BK 1. 190 65. 2157. 60 0.030 0 . 004 0.006 0.058 
GRB 210 BK 1. 190 864. 2157. 60 0 . 400 0.014 0 . 357 - 0.422 
GAW 210 BK 1. 190 30. 2157.60 0.014 0 . 003 -0.006 - . 0.028 C. GRB 211 BK 1. 190 1096. 2157.60 0 . 508 0 . 015 0 . 266 0 . 648 
GAW 211 BK 1. 190 49. 2157. 60 0.023 0.003 0 . 005 - 0. 031 · 
GRB 212 BK 1. 190 882. 2157.60 0.409 0.014 0 . 345 - 0 . 455 (. GAW 212 BK 1. 190 31. 2157.60 0.014 0.003 -0.008 - 0.035 
GRB 201 BK 1. 192 986. 2154. 41 0 . 458 0 . 015 0.420 - 0.549 
GAW 201 BK 1. 192 23. 2154. 41 0 . 011 0.002 0 . 001 - 0.022 l .. GR B 202 BK 1. 192 789. 2154. 42 0 . 366 0.013 0.312 0.447 
GAW 202 BK 1. 192 19. 2154. 42 0.009 0 . 002 0 . 004 - 0 . 023 
GRB 203 BK 1. 192 999. 2154. 41 0 . 464 0 . 015 0.401 - 0 . 535 
GAW 203 BK 1. 192 49. 2154. 41 0 . 023 0 . 003 0.004 - 0.040 
GRB 204 BK 1. 192 873. 2154.41 0.405 0 . 014 0.283 - 0 . 481 
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·G~~: 
Q ~~Q? P?07 • 204 BK 1 . ./1 .., I • :;lo. I 2154. 41 0 . 012 0.002 -0. 003 - 0.022 

.• . GRB 205 BK 1. 196 700. 2148. 97 0 . 326 0 . 012 0 . 255 - 0.399 
(' 'GAW 205 BK 1. 196 20. 2148. 97 0.009 0 . 002 -0. 004 - 0.027 

GRB 2 06 BK 1. 196 976. 2148. 97 0 . 454 0.015 0 . 399 - 0. 492 
GAW 206 BK 1. 196 18. 2148. 97 0 . 008 0.002 -0. 003 - 0.019 

f' GRB 207 BK 1. 196 947. 2148. 97 0 . 441 0.014 0.379 - 0 . 608 
·· GAW 207 BK 1. 196 37. 2148. 97 0 . 017 0 . 003 -0. 015 - 0.066 · 

GRB 208 BK 1. 196 1000. 2148. 97 0. 465 0 . 015 0 . 378 - 0 . 619 
( GAW 208 BK 1. 196 47. 2148.97 o, 022 0. 003 0.011 - 0.048 

GRB 213 BK 1. 191 987. 215-6. 30 0 . 458 0.015 0.409 - 0. 565 
GAW 213 BK 1. 191 31. 2156. 30 0 . 014 0.003 0.003 - 0 . 041 
GRB 214 BK 1. 191 1180. 2156.30 0. 547 0.016 0.422 - 0 . 690 
GAW 214 BK 1. 191 23. 2156. 30 0.011 0.002 -0.005 - 0.028 
GRB 215 BK 1. 191 907. 2156. 30 0.421 0.014 0 . 345 - 0. 485 
GAW 2 15 BK 1. 191 27. 2156. 30 0 . 013 0 . 002 0.001 - 0. 031 
GRB 216 BK 1. 191 961. 2156. 30 0 . 446 0.014 0.397 - 0.478 
GAW 216 BK 1. 191 23. 2156.30 0.011 0.002 0.008 - 0.032 
GRB 209 SF 2 . 756 91111. 10.00 1. 017 0 . 003 0.977 - 1. 037 
GRB 210 SF 2 . 756 93577. 10. 00 1. 005 0.003 0 . 968 - 1. 028 
GRB 211 SF 2 . 756 98718. 10.00 0. 994 0 . 003 0 . 960 - 1. 019 

( GRB 212 SF 2 . 756 94932. 10.00 1.002 0.003 0 . 965 - 1.025 
GRB 213 SF 2 . 756 94667. 10.00 1. 010 0 . 003 0.968 - 1.061 
GRB 214 SF 2. 756 91112. 10.00 1. 009 0 . 003 0 . 964 - 1.045 

( GRB 215 SF 2 . 756 95560. 10. 00 0.994 0.003 0. 974 - 1. 034 
GRB 216 SF 2. 756 94339. 10.00 1. 000 0.003 0 . 978 - 1.039 
GRB 205 SF 2 . 756 89378. 10. 00 0.998 0.003 0 . 980 - 1. 041 

( GRB 206 SF 2 . 756 92666. 10.00 0.999 0.003 0.975 - 1. 036 fl GRB 207 SF 2.756 91382. 10. 00 0.991 0.003 0.967 - 1. 027 
GRB 208 SF 2. 756 101198. 10.00 0.984 0.003 0.965 - 1. 025 

( GRB 201 SF 2 . 774 88723. 10.00 0 . 995 0 . 003 0 . 964 - 1. 023 ( GRB 202 SF 2 . 774 91546. 10. 00 0.989 0.003 0.963 - 1. 022 
GRB 203 SF 2. 774 95702. 10.00 0.986 0 . 003 0.958 - 1. 018 

( GRB 204 SF 2 . 774 72881. 10.00 0 . 988 0.004 0 . 961 - 1. 021 
FAI Lt GRB 101 BK 0 . 000 2424. 2467.32 0 . 982 0 . 020 0.997 - 1. 164 

GAW 101 BK 0 . 000 264. 2467. 32 0. 107 0 . 007 0 . 088 - 0. 148 
( GRB 102 BK 0.000 3778. 2467. 32 1. 531 0 . 025 1. 486 - 1. 657 ( GAW 102 BK 0 . 000 205. 2467. 32 0.083 0.006 0 . 061 - 0. 131 

GRB 103 BK 0 . 000 3014. 2467. 32 1. 222 0.022 1. 010 - 1.266 
GAW 103 BK 0 . 000 289. 2467. 32 0. 117 0 . 007 0. 061 - 0 . 148 ( GRB 104 BK 0.000 2638. 2467. 32 1. 069 0 . 021 0 . 992 - 1. 130 
GAW 104 BK 0.000 208. 2467. 32 0.084 0.006 0 . 054 - 0. 104 
GRB 105 BK 0.000 3143. 2468.06 1. 273 0.023 1. 176 - 1. 410 { GAW 105 BK 0.000 163. 2468. 06 0 . 066 0.005 0.041 - 0.095 
GRB 106 BK 0 . 000 3843. 2468.06 1. 557 0.025 1. 397 - 1. 717 
GAW 106 BK 0 . 000 248. 2468.06 0. 100 0.006 0.018 - 0. 148 

C: GRB 107 BK 0.000 2523. 2468. 06 1. 022 0.020 0.867 - 1. 166 
GAW 107 BK 0 . 000 178. 2468. 06 0 . 072 0 . 005 -0.001 - 0. 181 
GRB 108 BK 0 . 000 2558. 2468 . 06 1 . 036 0.020 0 . 905 - 1. 174 ( GAW 108 BK 0 . 000 195. 2468. 06 0 . 079 0 . 006 0.025 - 0. 149 
GRB 109 BK 0.000 2607. 2467. 97 1.056 0.021 0.910 - 1. 176 
GAW 109 BK 0.000 140. 2467. 97 0.057 0.005 0.053 - 0.087 ( GRB 110 BK 0. 000 3301 . 2467. 97 1. 338 0.023 1. 248 - 1. 515 
GAW 110 BK 0.000 191 . 2467.97 0 . 077 0 . 006 0.048 - 0. 123 · --GRB 111 BK 0.000 2656. 2467. 97 1. 076 0. 021 0 . 931 - 1. 138 ( GAW 111 BK 0 . 000 276. 2467. 97 0 . 112 0.007 0.078 - 0. 160 
GRB 112 BK 0 . 000 2934. 2467.97 1. 189 0.022 1. 128 - 1.327 
GAW 112 BK 0 . 000 201. 2467. 97 0. 081 0 . 006 0 . 047 - 0. 124 

(_ GRB 113 BK 0.000 2417. 2468.38 0.979 0 . 020 0 . 877 - 1. 138 
GAW 113 BK 0 . 000 289. 2468. 38 0 . 117 0.007 0.083 - 0 . 153 
GRB 114 BK 0. 000 2545. 2468.38 1. 031 0.020 0.960 - 1. 156 
GAW 114 BK 0 . 000 199. 2468.38 0. 081 0 . 006 0.060 0 . 134 
GRB 115 BK 0.000 2444. 2468. 38 0 . 990 0 . 020 0 . 844 - 1. 172 



q6 I 3lltl? ~nos e . ) "' I i(..., 11,-1/ I, ' GAW ' 1 15 BK 0. 000 278. 2468.38 0. 113 0.007 0 . 082 - 0. 146 
. .. GRB 116 BK 0 . 000 2503. 2468 . 38 1. 014 0.020 0.922 - 1. 078 
C GAW 116 BK 0.000 164. 2468. 38 0.066 0.005 0.031 - 0. 118 

GRB 109 BK 2.694 1679. 1695.01 0. 991 0.024 -- 0.908 - 1. 184 
GAW 109 BK 2.694 104. 1695. 01 0.061 0.006 0.053 - 0.085 

( GRB 110 BK 2.694 2300. 1695.01 1. 357 0.028 1. 245 - 1. 524 
GAW 110 BK 2.694 165. 1695. 01 0.097 0. 008 0.047 - 0 . 125 
GRB 111 BK 2.694 1846. 1695. 01 1. 089 0 . 025 0 . 927 - 1. 145 

r·· GAW 111 BK 2.694 198. 1695. 01 0. 117 0.008 0.076 - 0. 163 
GRB 112 BK 2. 694 1998. 1695. 01 1. 179 0 . 026 1. 135 - 1. 328 
GAW 112 BK 2. 694 126. 1695.01 0. 074 0.007 0.051 - 0. 124 
GRB 101 BK 2.694 1658. 1694. 53 0.978 0 . 024 0.995 - 1. 170 FAIL 

I 

GAW 101 BK 2. 694 196. 1694. 53 0. 116 0 . 008 0.086 - 0. 149 
GRB 102 BK 2.694 2561. 1694. 53 1. 511 0.030 1. 480 - 1. 658 

I:' GAW 102 BK 2.694 153. 1694. 53 0.090 0.007 0.061 - 0. 133 
GRB 103 BK 2. 694 1960. 1694. 53 1. 157 0.026 1. 004 - 1. 264 
GAW 103 BK 2.694 176. 1694. 53 0. 104 0.008 0 . 061 - 0. 151 
GRB 104 BK 2.694 1745. 1694. 53 1. 030 0.025 0.987 - 1. 132 • GAW 104 BK 2. 694 129. 1694. 53 0.076 0.007 0.061 - 0. 101 
GRB 105 BK 2.694 2108. 1695.07 1.244 0.027 1. 169 - 1. 417 
GAW 105 BK 2.694 107. 1695.07 0 . 063 0.006 0.040 - 0.094 
GRB 106 BK 2. 694 2472. 1695.07 1. 458 0.029 1. 407 - 1. 721 
GAW 106 BK 2.694 121. 1695.07 0. 071 0.006 0 . 014 - 0. 151 
GRB 107 BK 2.694 1612. 1695.07 0. 951 0.024 0. 901 - 1. 151 • GAW 107 BK 2. 694 . 128. 1695. 07 0 . 076 0.007 -0.004 - 0. 187 
GRB 108 EK 2 . 694 1746. 1695.07 1. 030 0.025 0.926 - 1. 168 

( GAW 108 Bl(. 2.694 120. 1695. 07 0 . 071 0.006 0 . 023 - 0. 153 C GRB 113 BK 2.694 1672. 1695. 28 0. 986 0 . 024 0.882 - 1. 144 
GAW 113 BK 2.694 201. 1695. 28 0. 119 0.008 0.096 - 0. 146 

( GRB 114 BK 2.694 1761. 1695.28 1.039 0.025 0.955 - 1. 163 f GAW 114 BK 2 . 694 . 131. 1695. 28 0.077 0.007 0.059 - 0. 136 
GRB 115 BK 2. 694 1614. 1695.28 0.952 0.024 0.875 - 1. 117 
GAW 115 BK 2. 694 172. 1695.28 0. 101 0.008 0.083 - 0. 147 

' GRB 116 BK 2.694 1674. 1695.28 0.987 0.024 0.922 - 1. 071 
GAW 116 BK 2 . 694 110. 1695. 28 0. 065 0.006 0.029 - 0. 120 

(_ LBG 1 BK 2. 566 610. 1053. 70 0. 579 0 . 023 0.289 - 1. 002 f LBG 2 BK 2 . 566 515. 1053. 70 0.489 0.022 0.284 - 0.824 
LBG 3 BK 2. 566 513. 1053. 70 0. 487 0 . 021 0.302 - 0 . 717 
LBG 4 BK 2. 566 760. 1053. 70 0. 721 0.026 0.647 - 0.811 ( LBG 9 BK 2. 566 600. 1053. 70 0. 569 0.023 0. 442 - 0.882 
LBG 10 BK 2. 566 591. 1053. 70 0. 561 0 . 023 0.441 - 0. 755 
LBG 11 BK 2. 566 587. 1053. 70 0 . 557 0.023 0.434 - 0.638 C: LBG 12 BK 2. 566 689. 1053. 70 0.654 0.025 0. 545 - 0. 724 
LBG 13 BK 2. 566 483. 1053. 70 0.458 0.021 0.437 - 0.658 
LBG 14 BK 2. 566 632. 1053. 70 0.600 0.024 0. 523 - 0.695 

FAIL( LBG 15 BK 2. 566 889. 1053. 70 0.844 0.028 0. 592 - 0.800 
LBG 16 BK 2. 566 695 . 1053. 70 0.660 0 . 025 0 . 360 - 0 . 870 
MEW 19 BK 2. 533 13476. 1101. 20 12.238 0. 105 12. 582 - 13. 988 FAIL( 
GAW 17 BK 2. 532 164. 1102. 40 0. 149 0.012 0.075 - 0.222 
GAW 21 BK 2. 532 4820. 1102.40 4 . 372 0.063 -0.242 - 0. 544 FAIL 
2PI 22 BK 2. 532 66. 1102. 40 0.060 0.007 0. 135 - 0. 235 FAI'-( 
GAW 24 BK 2. 532 81. 1102. 40 0.073 0 . 008 0.028 - 0. 106 
GRB 201 BK 3.914 509 . 1105.88 0. 460 0.020 0.413 - 0. 550 
GAW 201 BK 3.914 13. 1105. 88 0 . 012 0.003 0.001 - 0.021 ( GRB 202 BK 3.914 414. 1105.88 0.374 0.018 0.312 - 0. 448 
GAW 202 BK 3. 914 24. 1105.88 0.022 0.004 0 . 003 - 0.023 
GRB 203 BK 3. 914 466. 1105.88 0.421 0.020 0 . 407 - 0. 533 ( GAW 203 BK 3. 914 30. 1105. 88 0 . 027 0.005 0.007 - 0.039 
GRB 204 BK 3. 914 405. 1105. 88 0 . 366 0. 018 0.296 - 0. 481 
GAW 204 BK 3. 914 11. 1105. 88 0 . 010 0. 003 -0. 002 - 0.022 

\. GRB 205 BK 3.915 334. 1104. 20 0.302 0.017 0.255 - 0.396 
GAW 205 BK 3.915 7 . . 1104. 20 0.006 0.002 -0.004 - 0.027 



.GR·~ - 206 BK 
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3. 915 464. 104. 20 0 . 420 0.020 0 . 400 - 0. 494 
.·:GAW 206 BK 3. 915 9 . 1104. 20 0.008 0.003 -0.003 - 0.019 
c·~RB 207 BK 3 . 915 505. 1104. 20 0. 457 0 . 020 0.409 - 0. 548 

GAW 207 BK 3.915 20. 1104. 20 0.018 0.004 0.003 - 0 . 040 
GRB 208 BK 3.915 511. 1104. 20 0. 463 0.020 0.373 - 0.621 

( GAW 208 BK 3.915 29. 1104. 20 0.026 0.005 0 . 010 - 0.047 
GRB 209 BK 3.913 472. 1107. 00 0 . 426 0 . 020 0.361 - 0. 547 
GAW 209 BK 3.913 24. 1107. 00 0.022 0 . 004 0.006 - 0. 056 

(. GRB 210 BK 3. 913 401. 1107. 00 0. 362 0.018 0.357 - 0.424 
GAW 210 BK 3 . 913 22. 1107. 00 0 . 020 0 . 004 -0.007 - 0.028 
GRB 211 BK 3 . 913 472. 1107. 00 0 . 426 0.020 0.274 - 0.658 
GAW 211 BK 3.913 29. 1107. 00 0.026 0.005 0.005 - 0.032 
GRB 212 BK 3. 913 436. 1107. 00 0.394 0.019 0.348 - 0.449 
GAW 212 BK 3 . 913 14. 1107.00 0 . 013 0.003 -0.008 - 0.034 
GRB 213 BK 3. 913 523. 1106. 72 0.473 0.021 0.408 - 0. 552 
GAW 213 BK 3. 913 29. 1106. 72 0.026 0.005 0.002 - 0. 038 
GRB 214 BK 3. 913 606. 1106. 72 0. 548 0 . 022 0.421 - 0.685 

I { 
GAW 214 BK 3. 913 11. 1106. 72 0.010 0.003 -0.005 - 0.027 
GRB 215 BK 3.913 460. 1106. 72 0. 416 0.019 0.345 0. 484 
GAW 215 BK 3.913 14. 1106. 72 0.013 0.003 0.000 - 0.032 
GRB 216 BK 3.913 470. 1106. 72 0. 425 0.020 0.412 - 0.471 
GAW 216 BK 3. 913 18. 1106. 72 0.016 0.004 0.004 - 0.033 
GRB 101 BK 3 . 916 1042. 1101.38 0 . 946 0.029 1. 006 - 1. 168 FAIL 
GAW 101 BK 3.916 115. 1101. 38 0. 104 0.010 0.085 - 0. 149 
GRB 102 BK 3. 916 1648. 1101. 38 1. 496 0.037 1. 461 - 1. 670 
GAW 102 BK 3.916 94. 1101.39 0.085 0.009 0.060 - 0. 133 

( GRB 103 BK 3.916 1281 . 1101. 38 1. 163 0.032 1. 004 - 1. 268 C GAW 103 BK 3 . 916 111. 1101. 38 0 . 101 0.010 0.061 - 0. 149 
GRB 104 BK 3 . 916 1156. 1101.38 1.050 0.031 0.980 - 1. 135 

( GAW 104 BK 3.916 75. 1101. 38 0.068 0.008 0.062 - 0 . 096 
C GRB 105 BK 3.916 1373. 1101. 72 1. 246 0 . 034 1. 154 - 1. 417 

GAW 105 BK 3.916 84. 1101. 72 0.076 0.008 0.040 - 0.092 
GRB 106 BK 3. 916 1670. 1101. 72 1. 516 0.037 1. 366 - 1. 724 ( GAW 106 BK 3 . 916 77. 1101. 72 0.070 0.008 0.013 0. 151 
GRB 107 BK 3.916 1075. 1101. 72 0 . 976 0.030 0.873 - 1. 164 

( GAW 107 BK 3. 916 83. 1101. 72 0 . 075 0.008 -0.006 - 0. 188 
FAILf GRB 108 BK 3.916 1038. 1101. 72 0.942 0.029 0.955 - 1. 150 

GAW 108 BK 3.916 95. 1101. 72 0 . 086 0.009 0.020 - 0. 154 
GRB 109 BK 3. 916 1170. 1101. 72 1. 062 0.031 0.894 - 1. 190 ( GAW 109 BK 3.916 77. 1101. 72 0.070 0.008 0 . 051 - 0.086 
GRB 110 BK 3 . 916 1499. 1101. 72 1. 361 0 . 035 1. 241 - 1. 514 
GAW 110 BK 3 . 916 91. 1101. 72 0 . 083 0.009 0.046 - 0. 128 { GRB 111 BK 3. 916 1160. 1101. 72 1. 053 0 . 031 0.929 - 1. 161 
GAW 111 BK 3. 916 123. 1101. 72 0 . 112 0.010 0.078 - 0. 156 
GRB 112 BK 3.916 1321. 1101. 72 1. 199 0.033 1. 116 - 1.333 

C. GAW 112 BK 3. 916 90. 1101. 72 0 . 082 0. 009 0.048 - 0. 122 
GRB 113 BK 3. 916 1076. 1101. 87 0.977 0 . 030 0.884 - 1. 143 
GAW 113 BK 3.916 122. 1101. 87 0. 111 0.010 0.096 - 0. 146 ( GRB 114 BK 3. 916 1138. 1101. 87 1.033 0.031 0.953 1. 155 
GAW 114 BK 3. 916 96. 1101. 87 0 . 087 0 . 009 0.052 - 0. 139 
GRB 115 BK 3.916 1081 . 1101. 87 0.981 0 . 030 0.863 - 1. 121 ( GAW 115 BK 3. 916 111. 1101. 87 0. 101 0.010 0.081 0. 142 
GRB 116 BK 3.916 1051. 1101. 87 0.954 0.029 0.937 - 1. 063 
GAW 116 BK 3.916 69. 1101. 87 0.063 0.008 0.027 - 0. 121 
LBG 1 SF 4.688 32303. 12.49 1.004 0 . 006 0.965 1. 034 

\_ 

LBG 2 SF 4. 688 35048. 12.49 1.006 0.005 0 . 966 - 1. 037 
LBG 3 SF 4.688 28150. 12. 49 0 . 990 0.006 0.954 - 1.013 

\ LBG 4 SF 4. 688 27193. 12. 49 1. 010 0.006 0.982 - 1. 042 
LBG 9 SF 4.688 35429. 12.49 1.006 0.005 0.973 - 1.033 
LBG 10 SF 4 . 688 35995. 12.49 0. 997 0.005 0.889 - 1. 038 
LBG 11 SF 4 . 688 30801. 12.49 0.997 0 . 006 0.961 - 1. 021 
LBG 12 SF 4. 688 31093. 12.49 0.985 0.006 0.947 - 1. 005 



. ·" .. .. .. 
LBG · 13 SF 

Q'", "3llW' rn 10 
4 :' 8 ' i :;fr9 4M4 _ 12. 49 1. 042 0 . 006 1. 013 - 1. 076 

.•. LBG 14 SF 4 . 688 25154. 12. 49 1. 066 0 . 007 1. 050 - 1. 117 
(:LBG 15 SF 4 . 688 29619. 12.49 1. 028 0 . 006 1. 002 - 1.066 

LBG 16 SF 4 . 688 29576. 12. 49 1. 043 0 . 006 1. 003 - 1. 065 
MEW 19 SF 4 . 688 567458. 12. 49 1.041 0 . 001 0 . 983 - 1.044 

( · GRB 209 SF 4. 693 92502. 10. 00 1.002 0 . 003 0.978 - 1. 039 
GRB 210 SF 4 . 693 94559. 10. 00 0 . 994 0.003 0.968 - 1.028 
GRB 211 SF 4.693 99482. 10.00 0 . 986 0.003 0.960 - 1. 020 

f > GRB 212 SF 4 . 693 95424. 10. 00 0 . 997 0.003 0.967 - 1. 026 f I 

GRB 213 SF 4 . 693 94912. 1-0. 00 1. 008 0 . 003 0.969 - 1. 056 
GRB 214 SF 4 . 693 93195. 10. 00 0 . 987 0 . 003 0 . 965 - 1.042 
GRB 215 SF 4 . 693 94882. 10. 00 1. 001 0.003 0 . 972 - 1.032 
GRB 216 SF 4.693 94134. 10.00 1. 002 0 . 003 0.976 - 1.037 
GRB 205 SF 4. 693 88651 . 10.00 1. 006 . 0.003 0.979 - 1. 039 
GRB 206 SF 4. 693 91816. 10.00 1. 008 0 . 003 0.975 - 1. 035 
GRB 207 SF 4.693 91311. 10. 00 0 . 992 0. 003 0.966 - 1. 026 
GRB 208 SF 4 . 693 100170. 10. 00 0 . 995 0 . 003 0.964 - 1. 024 
GAW 209 SF 4. 724 33938. 10.00 1. 004 0 . 005 0.972 - 1. 033 
GAW 210 SF 4. 724 34616. 10.00 0.982 0.005 0.960 - 1. 019 
GAW 211 SF 4 . 724 34633. 10.00 0.979 0 . 005 0.955 - 1. 014 
GAW 212 SF 4 . 724 34845. 10. 00 0.971 0 . 005 0.951 - 1. 010 t GAW 213 SF 4 . 724 33875. 10.00 0 . 988 0.005 0.960 - 1. 038 
GAW 214 SF 4 . 724 34534. 10. 00 0 . 991 0 . 005 0 . 971 - 1. 031 
GAW 215 SF 4 . 724 34295. 10. 00 0 . 995 0.005 0.961 - 1. 057 f GAW 216 SF 4 . 724 34222. 10. 00 0 . 993 0 . 005 0 . 966 - 1. 031 
GAW 201 SF 4 . 724 31953. 10. 00 1. 011 0.006 0.985 - 1.046 
GAW 202 SF 4 . 724 33557. 10. 00 1. 022 0 . 006 0.979 - 1.040 f GAW 203 SF 4. 724 33754. 10.00 0 . 997 0 . 005 0.971 - 1. 031 
GAW 204 SF 4 . 724 33986. 10.00 0 . 999 0 . 005 0.963 - 1. 022 

( GAW 205 SF 4 . 724 33397. 10. 00 1.044 0.006 1.012 - 1. 074 t GAW 206 SF 4 . 724 29181. 10. 00 1. 042 0 . 006 1. 004 - 1.066 
GAW 207 SF 4. 724 33387. 10. 00 1. 019 0 . 006 0.975 - 1. 036 

( GAW 208 SF 4 . 724 35039. 10. 00 0.991 0.005 0.962 - 1.022 f GRB 101 SF 4. 726 91788. 10.00 0.989 0 . 003 0 . 961 - 1.020 
GRB 102 SF 4 . 726 94672. 10. 00 0.986 0 . 003 0.954 - 1.018 

( GRB 103 SF 4 . 726 98064. 10.00 0.995 0.003 0.965 - 1.025 ( GRB 104 SF 4. 726 74864. 10.00 0.991 0.004 0 . 955 - 1. 014 
GRB 105 SF 4. 726 90950. 10.00 1. 016 0 . 003 0 . 984 - 1. 045 

i 
GRB 106 SF 4 . 726 94804. 10. 00 1. 015 0.003 0.987 - 1.048 ( GRB 107 SF 4 . 726 92852. 10. 00 1. 008 0.003 0 . 974 - 1. 035 
GRB 108 SF 4 . 726 101153. 10.00 1. 017 0.003 0.978 - 1. 039 
GRB 109 SF 4 . 726 96984. 10. 00 0.987 0.003 0.971 - 1. 032 ( GRB 110 SF 4.726 96929. 10. 00 1.002 0 . 003 0.969 - 1.029 
GRB 111 SF 4 . 726 103657. 10. 00 0.982 0 . 003 0.959 - 1. 019 
GRB 112 SF 4 . 726 100370. 10.00 0 . 981 0.003 0.956 - 1. 015 ( GRB 113 SF 4 . 726 98405. 10. 00 1. 008 0.003 0.974 - 1.035 
GRB 1 14 SF 4 . 726 94463. 10.00 1 . 003 0.003 0 . 969 - 1. 029 
GRB 115 SF 4 . 726 99299. 10.00 0 . 991 0 . 003 0.962 - 1. 021 
GRB 116 SF 4 . 726 96202. 10. 00 1. 008 0 . 003 0.971 - 1.031 
GAW 101 SF 4. 715 42063. 10. 00 0.997 0.005 0.968 - 1. 028 
GAW 102 SF 4 . 715 44567. 10.00 1. 001 0 . 005 0 . 970 - 1. 030 ( GAW 103 SF 4. 715 43990. 10.00 0 . 990 0 . 005 0.964 1. 024 
GAW 104 SF 4 . 715 44154. 10. 00 1. 003 0.005 0 . 967 - 1. 027 · 
GAW 105 SF 4. 715 44834. 10.00 1. 011 0 . 005 0.972 - 1. 032 
GAW 106 SF 4 . 715 39679. 10.00 0. 998 0 . 005 0 . 972 - 1. 032 
GAW 107 SF 4 . 715 43472. 10.00 1. 011 0.005 0.971 - 1.031 
GAW 108 SF 4. 715 44831. 10.00 1.003 0.005 0.970 - 1. 030 
GAW 109 SF 4. 715 44316. 10. 00 0 . 997 0 . 005 0 . 969 - 1.029 
GAW 110 SF 4 . 715 44330. 10. 00 1.002 0.005 0.971 - 1. 031 
GAW 111 SF 4. 715 44475. 10.00 0. 988 0.005 0.965 - 1. 025 
GAW 112 SF 4 . 715 44061. 10. 00 1. 001 0 . 005 0 . 971 - 1. 031 
GAW 113 SF 4 . 715 43203. 10. 00 1. 009 0 . 005 0.977 - 1. 037 



• GA~ -' 
,,L,cr) !r1 I I ' 114 SF 4 .- I ~ l~t,~. 10.00 1. 010 0.005 0 . 981 - 1. 042 

. •. •,GAW 115 SF 4 . 715 43994. 10. 00 1. 000 0.005 0.978 - 1.039 
€:GAW 116 SF 4. 715 43671. 10.00 1. 009 0 . 005 0 . 976 - 1.036 f LBG 15 BK 4. 715 161. 228. 00 0. 706 0.056 0.586 - 0.803 

MEW 19 BK 4. 787 4304. 355.30 12. 114 0. 185 12. 703 - 13. 757 FAIL 

e- ~:~ 17 SF 4. 913 753635. 174. 50 7 . 482 0.009 3. 116 - 3.308 FAILf 
21 SF 4.913 506617. 174. 50 10.905 0 . 015 3 . 575 - 3. 796 FAIL 

GAW 24 SF 4 . 913 609309. 174. 50 7 . 816 0 . 010 2.866 - 3.044 FAIL 

C GAW 17 SF 5 . 036 54078. 5 . 37 3.207 0.014 3. 111 - 3.303 
f GAW. 21 SF 5.036 46165. •~5. 37 3.677 0 . 017 3. 575 3. 796 

GAW 24 SF 5 . 036 49962. 5 . 37 2 . 932 0 . 013 2 . 865 ...: 3 . ·04·2 

• 

f 

• 

• 
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Thermo Analytical Inc. 

TMA/Norcal 
2030 Wright Avenue 

P. 0. Box 4040 
Richmond, CA 94804-0040 

(510) 235-2633 Fax No. (510) 235-0438 

June 1, 1993 

Ms. Jeanette Duncan 
Westinghouse Hanford Company 
Hanford Analytical Services Management 
P.O. Box 1970 
Richland WA 99352 

Dear Ms. Duncan: 

Enclosed are the standard factors and background data that you requested for TMA data packages 7136, 
7131, 7116, and 7106. The counter QC information for alpha counting you requested is already 
contained in the data packages. 

Please call if you have any further questions. 

Yours sincerely, 

N. Joseph Verville 
Asst. Manager TMA/Norcal 
Nuclear Projects 

Enclosures: SF/backgrounds 7136, 7131, 7116, 7106 
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Additional m11,in9 data identified as of 4/17/93: 

ANALYSIS ·o£T£CTOR IO HISSING DATA 
Data Package IDi, . B07Nf!I-TMA-354 • 
lab Reportfnf Group: 7135 1 ·~ 
LIi,: TNA,'Norca 1 
Project: Colcab1a k1ver Sed111ent 

GROSS ALPHA/BETA all detector, used for All SF and BK 
suple Jn&lys1s continuing ~altbration 

QC status 
STRONTIUll-90 6RB209, 6RB210, &RB211, All BK cont1nutng 

8RBZ12, 6RB205, GRB205. ca11br1t1on QC status 
6RB207, 6R8208 

PLUTOIIIUN (1sotop;c) SS40. SS41. SS42. 5527. QC Status fs not 
SSZ8, SS29, SS30, 5S31. recorded on •Aspec Eff 
SS32, SS33• SS34• S535, SUlll&ry Sheet• 
SS36, S538, SS37, S539, 

SS40 
AMERICIUM (1sotop1c) SS41, SS42, SS27, S$28, QC Status is not 

S528, S$29, S530• S531, recorded on •Aspec Eff 
SS32, 5S33, SS34, SS39. Sumary Sheet• 
SS40, S5471 SSSO, SS49, 

$$48 .. 

10 
~no ..,.,.., .., 1 n.::: ,..,._-,n_n.., ,, . ,.., ..... 



C **~:, .. ,:*v •• •,*v •• v •· v*v xv >L v •• v26*'J~~Wi!~•.8*?JI* .. v •• v ., v "*. •· v* •• ·• v •• * •· v*v •• V.>LV •• v-., v ·• v*"'-·"- v*v~" • • ~"t':" "N" ~"A"~ ~'it°~'A-~ "X" .-. ~"',c-Y.*~ -.<"" ' "M•~~'l"~~~* °'R"~°A" ~~~;"!"~~":,r" • 1l--,t" ~*~* '°h"" ":'!' ~ •A-":,,r-...-~1it'""M"'W'-,,r'*°M" 7t'"'W"N" '7't""W"~ 

"~r os s Counter G. C. Status 03 : 09 : 37 23-FEB-93 
C ~************************************************************************** I 

TUE 

f Sta t us at this time 
Det e ctor SF GMT 

( ·· LBG 
LBG 
LBG 
LBG 
LBG 
LBG 

( LBG 
LBG 
LBG 
LBG 
LBG 
LBG 

r LBG 
LBG 
GAi-J 
ME~J 
GAi-J 
2PI 
GAW 
GAW 
2PI 

1 ( 2PI 
LSC 
LSC 

( VLB 
VLB 
VLB 

· VLB ( 
VLB 
VLB 
VLB 
VLB 
GAW 
GAt,.i 
GAW 
GAi,.J 
GAW 
GAt,.J 
GAi-J 
GAi-J 
GAt,.J 
GAW 
GAt,.J 
GA~·J 
GAi,,J 
GA~J 
GAi,.J 
GAI-J 
GR.8 
GRB 
GRi3 
GRB 
GRB 
GRB 

i 

3 
4 
5 
6 
9 

i<J 
1 1 

13 
14 
• C ,:. . ..,; 

i 6 . -,. 
.:. I 

:i.9 
21 

23 
24 
25 
26 

4 
5 

.-, 
,:::. 
..... -~ 
4 
5 

7 
8 

101 
102 
103 
104 
105 
106 
i 07 
108 
109 
110 . . . 
l. A, .L 

1 ...... .:.~ 

1 ,4 .. , ... ;. _,. 
11 5 
116 
10 1 
102 
1 {) 3 

104 
1oe-
106 

0 . 946 53 . 
0 . 996 :,3 . 
0 . 979 53. 
1 . 013 33. 
1. 071NG 99 . 
1. 024NG 
1. 026 
1 . 040 
0 . 989 
0. 974 
1. 052 
1 . 069 
1.035 
1. 021 
3 . 218 
1. 018 
3 . 676 
2 . 184 
3. 208 
2. S:·62 
2 . 083 
2. 326 
0. 000 
() . OOcJ 
1. 100 

77 . 
c.-. 
-.J,.;,. 

53 . 
53 . 
53 . 
53 . 
53 . 
C .-, 
\,J·~ . 

53 . 
53 . 
53 . 
=--w~ . 
<='"' 
·..l ·~ -

90 . 
53 . 

118. 
118. 

·" ' ../, 

0 . 
• 9'"' .:. . V . 

1. 130 190. 
1. 105FC 190. 
1. 109 
1. 057 
1. 0 -~8 
1. 091 
1 . 213 
0 . 995 
1. 001 
0 . 992 
1 . 004 
1. 007 
0. 99q 
1 . 003 
1 . 001 
1 . 005 
1 . 001 
0 . 998 
1. 001 
1. 008 
1. 010 
i . 006 
1 . 004 
0 . 991 
0 . 983 
0 . 991 
0 . 989 
1. 011 
1 . 014 

190. 
190. 
190. 
190. 
190. 

5 :J . 
53. 
53 . 

53 . 
53. 
53. 
53. 
53. 
53 . 
53 . 
53 . 
53. 
53. 
53 . 
53 . 
53. 
53 . 
53 . 
53. 
53. 

rw GMT 

0 . 552 
0 . 551 
0 . 492 
0 . 735 

53. 
. .., .... 

,J ...:J . 

53. 
53. 

0. 363NG 31. 
0. 791NG 3 i. 
0 . 536 
0. 559 
0 . 529 
0 . 637 
0 . 506 
0. 579 
0 . 652 
0 . 551 
0 . 132 

13.082 
0 . 053NG 
,') _ 172 
0 . 018 
0 . 066 
1. 520FC 
0 . 171FC 
0 . 000 
0 . 000 
0.289 
0.246 
0.236 
0 . 291 
0.219 
0 . 246 
0. 196 
0 . 251 
0 . 1.15 
0 . 076 
0. 092 
0 . 067 
0 . 056 
0 . 071 
0 . 074 
0 . 071 
0 . 060 
0. 079 
0. 109 
0 . 068 
0. 087 
0 . 069 
0. 099 
0 . 068 
0 . 969 
1. 472 
l. 1.05 
0 . 969 
1. 199 
1. 454 

53 . 
53. 
53. 
53. 
53. 
53 . 
53. 
53. 
53. 
53 . 
52. 
53 . 
32. 

8 . 
8 . 
0 . 
{' 
V. 

190. 
190 . 
190 . 
190. 
190 . 
190. 
190. 
190. 

51. 
51. 
'.;-1. 
51. 
51. 
51. 
51. 
51. 
51. 
51. 
51. 
51. .,_. 
w.L. 

51. 
51. 
51. 
"" 1 ,., ... . 
C< 
,J .L • 

51 . 
51. 
51. 
51 . 

BK4 . 75 GMT 
----------- / 

0. 930FC290. 
0. 692 290 . 
0 . 553 290. 
0 . 791 
0.854 
0 . 770 
0. 57.:i 
0 . 711 
0 . 599 
0. 692 
0 . 822 
0. 736 
0. 762 
0.622 
0 . 000 
0 . 6-::6 
0. 000 
0 . 000 
0 . 000 
0.000 
0 . 000 
0. 000 
0. 000 
0 . 000 
0 . 000 
0.000 
0 . 000 
0.000 
0. 000 
0 . 000 
0. 000 
0 . 000 
0.000 
0.000 
0 . 000 
0.000 
0. 000 
0. 000 
G.000 
0. 000 
0 . 000 
0 . 000 
0 . 000 
0 . 000 
0 . 000 
0 . 000 
0. 000 
0 . 000 
0 . 000 
0 . 000 
0 . 000 
0 . 000 
0. 000 
0 . 000 

290 . 
i85 . 
185. 
290. 
290 . 
185. 
185. 
185. 
185. 
290. 
290 . 

:J. 

0. 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0. 
0 . 
0 . 
0. 
0. 
() . 

0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0 . 
0. 
0 . 
0 . 
:J . 
0 . 
0 . 
0 . 
0. 
0 . 
0. . 
0. 
0. 
0. 
0 . 
o_ 
0 . 
0 . 
0 . 

Q. 663 
0 . 705 
0. 479 
0. 768 
0 . 578 
0 . 665 
0. 587 
0 . 620 
0 . 564 
0. 599 
0. 564 
0.623 
0. 785 
0. 589 
0.000 
0 . 777 
0 . 000 
0. :JOO 
0 . 000 
0 . 000 
0.000 
0 . 000 
0. 000 
0. 000 
0 . 000 
0.000 
0 . 000 
0 . 000 
0 . 000 
0.000 
0.000 
0. 000 
0. 000 
0 . 000 
0. 000 
0. 000 
0.000 
0. 000 
0. 000 
0.000 
0. 000 
0 . 000 
0. 000 · 
0 . 000 
0.000 
0 . 000 
0. 000 
0. 000 
0. 000 
0 . 000 
0. 000 
0. 000 
0 . 000 
0.000 

214. 
214 . 
214. 
214. 
281. 
281. 
214. 
214 .. 
214. 
214. 
214. 
214. 
214. 
214. 

0 . 
123. 

0. 
0. 
0 . 
0. 
0. 
0 . 
0 . 
0 . 
0. 
0 . 
0 . 
0 . 
0 . 
0. 
0. 
0. 
0 . 
0. 
0. 
0. 
0. 
0. 
0. 
0 . 
0 . 
0. 
0. 
0 . 
0 . 
0. 
0 . 
0 . 
0 . 
0 . 
0. 
0 . 
0. 
0 . 

C 

• 

{ 

( 

C 

( 

( 

( 

( 

( 

( 

( 

( 



C ... 9t" r~l,Q? En 15 . 
GR; 107 1. 003 ,,) .... l " .. '.I Ef c• 000 0 . 000 . 5..., _ 0. '78 , .. / J.. . 0 . 0 . ~J . 

~-G~ S 108 • 009 5'"' 1. 003 5 1. 0 . 000 0 . 0. 000 0 . .I. . ..:i • 

C ·t~RB 10~· 0 . 996 c; ..... 0 . 994 5 1. 0. 000 0 . 0. 000 0 . ",_) , 

GRB 11 0 0 . 997 53 . 1. 362 51. 0. 000 0. 0 . 000 " I..J . 
t.~RB lt J. 0 . 989 53. 0. 994 51 . 0 . 000 0 . 0 . 000 {)_ 

( GRB 112 0. 990 53. i. 159 ~ . (-' 000 0 . 0 . 000 0 . • :, .!. • .J. 

GRB 113 1 . 006 53. 0. ·959 51. 0 . 000 0. 0. 000 -~ 
ti . 

GRB .1. 1 4 i. 000 53. i. 008 51. <). 000 0 . 0. 000 0. 
(.. GRB U5 0 . 996 53. 0. t;·56 . 51. 0 . 000 0. 0. 000 0 . 

GRB .. ., : 
.t. .!. C 1. 005 53. 0. 956 ·=51. ,; 

'-'· 000 0 . 0 . 000 0 . 
GAW 201 1. 017 53. 0 . 015 52. 0 . 000 0 . 0. 000 0 . 
GA~ 2()2 . 017 c,-, 0. 013 52 . 0. 000 0 . 0 . 000 . ..... .I.. .J..:J . __ , _ 

,r.. A' I .2;}3 1. 000 53. 0. 0,....,., 52. 0 . 000 0 . 0. 000 £) . ~M-"' :::.:~ 
GAl.-J 204 0. 996 53. 0. 014 52. 0 . 000 0. 0. 000 0 . 

( GAW 20S· 1. 040 53. 0. 012 50 . 0. 000 0 . 0. 000 0 . 
i~AW 206 1. 037 53. 0 . 010 50. 0 . 000 0 . 0. 000 o .. 
GA~t 207 1. 014 53. () . 013 50 . 0. 000 0 . 0 . 000 0 . 

( GA:,-i 208 1. 000 53. 0 . 061 50. 0. 000 0. 0 . 000 0 . t GAW 209 l. 003 C'"\ C>. 031 50 . 0. 000 0. o. 000 0. . .J.:,. 

GA;.,,j 210 0 . 991 c;,-, 
,_.1w. 0 . 014 :i ·-: ._ t.... • 0. 000 0. 0 . 000 0. 

GAi,J 211 0 . 985 53. 0 . 079 50 . 0. 000 0 . o. 000. {j_ G GA;.; .-. ,. ..-, 0 . 984 53. 0 . 025 50. 0. 000 0. 0. 000 r-:=.:...a.c:: V . 

GA~j . -•,. r"\ 0 . 987 53. 0. 026 52. 0. 000 0 . 0. 000 :"'\ =- .,...) 
'"' · 

GAiri .-, 'r. 0. 980 53. 0. 01 ·~ 52. 0 . 000 0 . 0. 000 0 . C .:..:.""I' 
.--.,. A ' i ,, ' ,:::: 0 . 999 53. 0. 029 =-· 0 . 000 0 . 0 . 000 

_,.. "',... .. , C....! -_,J .Jr::.. .,_,_ 
.:-,A' • 21 {~ 0 . 989 53. (' 032 c~, 0. 000 0 . 0 . 000 {J. '\.7M; .. ~ .J. W!:... 

GRB 201 0. 997 53. 0 . 4C?1 -.... 0. 000 0 . o. 000 0 . C ::,~. 
GRB 2()2 0 . 994 53. 0. 442 52. 0 . 000 0 . 0. 000 [' 

OJ . 

GRB 2()3 0 . 991 53 . 0 . 491 c-. 0 . 000 0 . 0 . 000 !') . .J,::.. 
, GRB 204 0. 995 53. 0. 453 -~ 0 . 000 0 . 0 . 000 i""\ C ~a:. ... . 

GRG 2t'}5 1. 005 53. 0. 404 50 . 0. 000 0 (i 000 0. .... 
:3RB 206 1 004 53. 0 . 495 50 . 0. 000 0 . 0 . 000 0 . -'- · 

GRD 20:.: 0. 996 53. 0 . 461 50. 0. 000 0. 0 . 000 -~ ( w . 

GRB 208 0 . 996 53. 0. 616 50. 0 . 000 0. 0. 000 0. 
GRB 209 1. 007 5,..., . .:, . 0. 514 50 0. 000 0 . 0 . 000 0 . 
GRB ~-~ 1. 001 <;'"' 0 . 435 50. 0 . 000 0. 0 . 000 0 . . :. J. l.J w-.:l. 

GRB 2ii 0. 994 53. o . 7..,, 
. l O 50 . 0. 000 0 . 0 . 000 :J . 

GR B . -... ...-, 
c:..:...-:: 0 . 999 53 . 0 . 501 50. 0. 000 0 . 0 . 000 0 . 

GR B 2i ·3 0 . 977 ~ ... 0 . 548NG -,.., 0. 000 0 . (). 000 0 . ( ;, .:, . :>~ . 
GRE ~=2 1-+ 0 . 991 53. 0 . 509 52. 0. 000 0. 0. 000 0 . 
GRB . -. " C: 

C~ .. w' 0 . 995 53 . 0 . 430 52 . 0. 000 0. 0 . 000 0 . 
GRB -- , .,;. 1 000 

,....., 
0 . 439 ~ --:, 0. 000 0. .0. 000 0 . ( c=.. ... o J. . ;,.,_,_ •.JC: •• 

Re (>J n t CL C . counts 
Gross Q. C. ( 

De-t:2:.: tr;: (}C Date Count~ Min . Val •Je Sigma Control limits 
--------- ------ ------- ------- ------ ------ ----- ----------------
LBG 1 Bh 53 . 020 560. 9,::,7 . 50 0. 579 0 . 024 0 . 408 - 0. 705 ( .,, 

LBG 2 m<. 53 . 020 544. 967 . 50 0 . 562 0 . 024 0 . 370 - 0. 718 
LBG ,.., BK 53 . 020 484. 967. c~ 0 . 500 0. 023 o. 294 - 0 . -·,.., ,J w·V .' .!. ...J 

LB,; 4 B~', 53 . 020 644. 967 . 50 0 . 666 0. 026 0. 629 - 0. 848 ( 
LBG 9 BK 53. 020 542 . 9l:J7. 50 0. 560 0 . 024 0. 373 - 0. 703 
LBG :i.0 Bl{ 53. 020 477. 967. 50 0 . 493 0. 023 0 . 436 - 0 . 694 
LB,.; : 1 m°\ 53. 020 518 . 967 . 50 0 . 535 0 . 024 0 . ,147 - 0 . -~ 13 
L.BG .. . -. • i-, 53 . 020 589 . 967. - ... 0. 609 0 . 025 0. 569 - 0. 714 :. ,~ ::;,1...1 

LB G 4 .-. l3 ~\ 53 . 020 483 . 967 . 50 0. 499 0 . 023 0. 386 - 0 . 633 .:....:J 

L.BG t4 Bi-:. 53 . 020 51~·- 967 . 50 0 . 532 0 . 023 0 . 506 - 0. 665 
LBG 1 5- Dl/4. 53 . 020 559. 967 . 50 0 . 578 0 . 024 0 . 445 - 0 . 856 
LBG 16 Bi-<. -'":I 

::;, __ 
020 486, 967 . 50 ·" •.I . 502 0 . 023 0. 459 - 0. -!:>44 

ME\-J 1r.;, Bl-< 53. 020 12492. 967. 50 1 ,., 
J.~. 912 0 . 116 12. 144 - 14. 097 

GAW 17 BK 53. 006 136. 988 . 80 0 . 138 0. 012 0. 065 - 0 . 197 
2P I --,-. c:;,:::. Bl-\ 53. 006 168. 988. 80 0. 170 0. 013 0. 115 - 0 . 225 



e .. 96 ~3ll92 .. 87-16 • -GAW·· 24 BK 53. 006 71. 988 . 80 0. 072 0. 009 0 . 033 - 0. 097 
·L-SC 4 H DIR 53. 344 363. 84. 00 4. 320 0. 227 3 . 525 - 5. 379 

C LS;: 4 Ni LSC 52 . 290 742. 100. 00 -, 420 0 . """;,~,.., 5 . 042 12. 218 • I . c.. IC:::.. 

LSC 4 H OXY 51. 863 3H>0. 600. 00 5 . 267 0. oc;-4 ..... 376 - 8. 683 ·..:J. 
LSC 5 H OXY 54. 214 3975. 800. 00 4 . 969 0 . 079 -0. 008 - 11. 163 er LSC 4 H DST ~,-. 9':J7 236. 50. 00 4 . 720 0 . 307 ..... 822 - 5. 036 • ~c. . ...:J. 
LSC 4 C OXY 53 . 04:3 6622. 600 . 00 .i. 1. 037 0. 136 6 . 459 - 20. 668 
LSC; 5 C oxv 53 . 9'.J5 2777. 400. 00 6. 943 0 . 1 ·,'> ._;c.. 1. 895 - 15. 929 

(::'<: LBG ; SF 53. 6 1'?8 54880. 19. 97 0 . 944 0. 004 o. 919 - 0. 976 • ,. 
LBc~ .--, SF 53. ·-c:. ,-S98 56236 . 19. 97 1. 002 tJ . 004 0. 9b6 - 1. 026 
LBG 3 SF 53 . 6.98 45222. 19. 97 :J . 985 0 . 005 0. 949 - 1. 008 
LBG 4 SF 53 . . ::,98 43494 . 19. 97 1. 010 0 . 005 0 . 983 - 1. 044 • LBG 9 SF c-, 698 54978. 19 . 97 • 036 0 . 004 0 . 994 - 1. 055 ..J,..:J . J. . 

LB(~ 10 SF c-. 698 53994. 19. 97 i. 062 0 . 005 1. 007 - 1. 070 •J...;J. .. . 
LI3G 11 SF c-. 6S:·8 '5·0079. 19. ':ri ()_ 980 0. 0<)4 r- 960 - 1. 019 • ·-.1· -..:, • J. 

LBG ...... SF C.!'"'\ 698 50643. 19. 97 0. 966 0 . 004 ..... 946 - 1 . 004 J.C::. ,.J-.;). '~·-
LBt} 13 SF c:'"'"' ~· C•Q 47092. 19. 97 • 043 ," or-c: 1. 021 - 1. 084 ..J ·..J . ,~ •• _, I.. J . V ••' 

LBG 14 SF c:;'"' 698 39434. 19. 97 1. 087 0 . 005 i. 056 • 121 -,.J . ,I. . 

LBG 15 SF ='"' .::,c;·s 4677C,· . 19. c;-7 l. 040 0 . 005 1. 001 - . 073 ,.J..:J . .I.. 

L..BG 1-!:, SF 53. -S98 47313. 19. 97 • 042 0 . 005 0 . 989 - 1. 050 J. . 

ME~ 19 SF ='"' 6~·8 929438. 19. c;,-. • 016 0. 001 0. 988 - 1. 049 ·J,..;J . . I ,1. • 

LSC 4 Rn LSC r.: • 015 :]24. 100. 00 3 . 240 0. 180 ,-, 904 - 4. 153 J.L. ~-
GAW 209 SF 53. 734 33761. 10. 00 1. 009 0. 005 0. 972 - 1. 032 
GAW 210 SF 53 . 734 :]3'7'72. 10. 00 1. 001 0. 005 0 . 960 - 1. 020 (t 
GAW 211 SF 53 . 734 :]4310. 10. 00 0. 988 0 . 005 0 . 956 - 1. 015 
GAW J "'"'I, • ~ 

G. J. c::. SF 53. 7·34 :J'.3917. 10. 00 0. 997 0. 005 0. 953 - 1. 012 
GAW 213 SF C.'"' --, .-,,. 

3 3472. 10. 00 1. 000 0 . 005 0 . 957 - 1. 016 ( ~..., . I ~-1' 

GAW 2i4 SF 53. 7 :34 :3 4440 . 10. 00 0. 994 0 . 005 0. 950 - 1. 009 
GAW 215 SF 53. 734 33887. 10. 00 1. 007 0 . 005 '-..i. 968 - 1. 028 ,- GAW 216 SF 5'"" 7::34 :J4530. 10. 00 0 . 984 . ...... 005 Q. 921 - 1. 058 ( '- -..). IJ . 

GAW 201 SF 53 . 734 :]1 771 . 10. 00 1. 017 C• . ~-. 0 . 986 1. 047 ~'\.JO 
GA~.J 202 SF 53. 7::34 3 3508. 10. co 1. 024 ~- 006 0. 986 - 1. 047 IJ . 

' GAl,J 203 SF 53. 7:34 33470. to. 00 1 006 0. 005 0. 968 - 1. 028 ( ... . 
GAW 204 SF 5'"" --,.r, -. 

33665. 10. 00 1. 008 0. 005 0 . 965 - 1. 025 -..1. :~.i..r-

i~AW 205 SF 53. 734 33742. 10. 00 1. 033 0 . 006 1. 006 - 1. 076 
GAW 206 SF 53 . 734 29411. 10. 00 1. 034 .-,. 006 1 005 - 1. 067 ( \,J". .:. . '- · 

• GAW 207 SF C:"' T::4 3 3623. 10. 00 1 . 012 0 . oo.~ G. 984 - 045 ,JJ . J. . 

GA\.1 208 SF 53. 73.i+ :34561. 10 . 00 1. 005 0 . £)05 G. 9 69 - 1. 029 
GRB 201 SF C •"\ 710 1'7'3099. 21. 70 0 . 992 tJ . 002 l) . 967 - 1. 027 ( -· -..;). 

GRB 202 C:t:" 53 . 71.0 1 ;•7944_ 21. 70 0 . 993 0 . 002 0 . <;'64 - 1. 024 ;:;, 

GRB 203 SF 5~, 
..;> . 710 206732. 21. ·70 0 . 990 0 . 002 0. 961 - 1. 020 

GRB 204 SF -<=.~ :-:.o 156764. 21. 71 0 . 997 0. 003 0 . 9.~5 - 1 . 025 ( ~-..,. 

GRB 205 SF c; '":' 7 10 192066. 21. 70 1. 008 0 . 002 0 . 974 - 1. 035 .J ·- 1 . 

GRB 206 SF 53. 7 :1..0 199710. 21. 70 • 006 , ... 002 0 . 973 - 1. 033 J.. \_> , 

GRB 207 SF 53 . 710 19714:5. 21. 70 0. 997 0. 002 0 . 966 - 1. 026 ( 
GRB :208 SF 53 . 

. ., .. ,.., 
2:i.6111. 21. 69 • 000 0 . 002 tJ . 966 - 1. 025 / !. \_.J J. . 

GRB 209 SF 53. 710 198997. 21. 7"' ' 011 
,.., 002 o. 976 - 1. 037 ~ J. . \J . 

GRB 210 SF 53. 71,:. 204686. ..... 1 72 0 . 998 0 . 002 C. 971 1. 031 ( ~ .. 
GRB 211 SF 53. 710 213970. 21. ..,.1 0. 995 tJ . 002 0. 965 - 1. 024 I • 

GRB 212 SF 53. 710 206966. 21. 72 0 . 998 0 . 002 0 . 969 - 1. 029 
GRB 213 SF 53. 710 210489. 21. 73 0. 987 . .... 002 0 . 938 1. 019 ,.. 

IJ . 
\ 

GRB 214 SF 53. 710 201336. 21. ...,. .... 
0 . 992 0. 002 0 . 961 - 1. 021 ., • ..:J 

GRB 215 SF 53. 710 206821 . ..... 1 73 0 . 998 0 . 002 0 . ·~64 - 1. 024 --~--GRB 21b SF c ..... 710 204983 . 21. 73 1. 000 :J . 002 0. 9-'::,9 - 1. 029 ·J· •~-
GAW 101 SF 53. 703 .:~ 1963. 10 . 00 1. 000 0 . G05 0 . 965 - 1. 025 
GAW 102 SF ::•3 . 703 •+4597. 10 . 00 1. 000 0. 005 0 . 972 - 1. 032 
,.~A~ "·,-. SF i::~. 7()3 43824. 10. 00 0. 994 0 . ooe- 0 . 963 - 1. 022 ,LlJ~ ,_• . ..:, . 
GAirJ 104 SF 53. 703 44180. 10. 00 1. 003 0. 005 c, . 975 - 1. 035 
GAW 105 SF 53 . '-i,j"'\.-""\ 

I ,..:...:; 447.S?. 10 . 00 1 . 012 0 . 005 0 . 97b - 1. 036 
"" • • J 106 3F 53. --,"-· 39561. 10. 00 1 . 000 0 . 005 0 . 969 - 1 . 029 1.:,MvJ ,,- \.},_.;) 

GAi,,; 107 Sr 53. 703 43584 . 10. 00 1. 009 :J_ 005 0. 0..,.1 
: I .:. - 1. t'l"'1 ........ 

GAW 108 SF 53. 703 44869 . 10. 00 • 
J.. 002 0 . 005 0 . 970 - 1. 030 
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SF 
SF 
.SF 

iJXY 
DST 

CIC m 3utn o··], 1 
.,a 1;,i ~ i., Ii r..,. .. J(,ll \ i 

53. 703 44108. 10 . GO 
53. 703 44431. 10. GO 
53 . 703 44184. 10 . tJG 
53. 703 43993 . 10 . 00 
53. 703 43076 . 10 . 00 
53. 703 43667 . 10 . 0 0 
53. 703 43511 . 10. CG 
53 . 703 
Si. 953 
51. 953 
51. 953 
51. 953 
51. 953 
51. 953 
51. 953 
51. 953 
51. 952 
51. 952 
51. 952 
51. 952 
51. 952 
51. 952 
51. 952 
51. 952 
51. 952 
51 . 952 
51. 952 
51. 952 
51. 952 
51. s·52 
51. 952 
51 . 952 
51. 952 
51. 952 
51. 952 
51. 952 
51. 952 
51. "952 
51 . 952 
51. 952 

43297 . 
2593 . 

287. 
3583 . 

188. 
2672 . 

212. 
2391 . 

160. 
3143. 

1 ,1 "'j 
.:."'t·..J . 

3546. 
182. 

2486. 
199. 

2376. 
200. 

2391. 
147. 

3418. 
183. 

2539 . 
268. 

2877. 
153. 

2396 . 
239 . 

2457. 
162 . 

2286. 
230. 

2364. 
1 , / -~'. 

53 . 770 534428. 
53 . 770 450978. 
53. 770 425805. 
53 . 770 485998. 
53. 818 315522. 
53 . 844 110838. 
56. 214 6187. 
55. 226 177. 
53. 876 96112. 
53. 876 97181. 
53. 876 102674. 
53. 876 99458. 
53. 876 98657. 
53. 876 94175. 
53. 876 98437. 
53. 1376 96421. 
53. 876 9121•+. 
53. 876 94064 . 
53. 87b 98349. 
53. 876 75325 . 
53. 876 91525. 
53. 876 94866. 

iO . G() 
2500 . 89 
25()'0. 89 
2500 . 89 
2500. 89 
2':·00 . 89 
2500 . 89 

25GO. 8'7' 
2501. 70 
25{)1.7(} 

2=•tJ1 . 70 

2501. 70 
2501. 70 
2501. 70 
25:.Jl _ 70 
2501 . 6=· 

2501 . --S5 

25() 1 . -65 
2501. 6 :5 
2501 .. ::;:':• 
2501 . ,=,::, 

2502. f)8 
2502. 08 
2502 :J8 
2502. C•8 
2502 <">::3 
2s~J2 . ::.1:3 
25t)2 . 08 

':·3 . ;..::6 
53 . 2 -~ 
:;.3 , 2,:S 
53 . 2b 
36 . 49 
12 . ~57 

800 . ,)0 
50. 0 0 
10. 00 
10. 00 
10. 00 
10. 00 
10 . 00 
10. 00 
10 . oc 
10. 00 
10. GO 
10. 00 
10. 0 0 
10. 00 
10 . 00 
10. 00 

: . 000 0. 005 
.i. 000 0. 005 
0 . 995 0 . 005 
1. 003 0 . 005 
1. 012 0 . 005 
i.018 0 . 005 
l. 011 0 . 005 
i . Oi8 
i . 037 
0 . 115 
1. 433 
0. 075 
l . 068 
0 . 085 
0 . 956 
0 . 064 
l. 257 
0 . 057 
1 . 41 7 

0 . 994 
0. 080 
Ci . 950 
:J_ 080 
:J . 956 

1. 366 
0 . 073 
i.. 015 
0. :i.07 
: . 150 
0 . 061 
0 . 958 
0 . 09-~ 
0 . 982 
0 . 065 
0. 914 
:.} _ 092 
iJ. 94~
Q 067 
3 . 221 
~3. 734 
2. 186 
2 . 991 
3 . 657 
3 . 585 
7 . 734 
3 . 540 
0 . 996 
0.999 
0 . 991 
0. 990 
1. 006 
: . 006 
0. 999 
1. 006 
0. 996 
0 . 992 
0 . 992 
0 . 98:5 
1. 010 
1. 015 

0. 005 
0 . 020 
0 . 007 
0 . 024 
0. 005 
0 . 021 
0.006 
0. 020 
0 . 005 
0 . 022 
0 . 005 
0 . 024 
0 . 005 
0 . 020 
0.006 
0 . 019 
0 . 006 
0 . 020 
0 . 005 
0 . 023 
0. 005 
0 . 020 
0 . 007 
0 . 021 
0. 005 
0 . 020 
0 . 006 
0. 020 
0 . 005 
0. 019 
0 . 006 
0 . 019 
0 . 005 
0 . 004 
0. 006 
0 . C:03 
:J . 004 
0 . 007 
0. 011 
0 . 098 
0 . 266 
0 . 003 
0. 003 
0. 003 
0. 003 
0. 003 
0 . 00.3 
0 . 003 
0. 003 
0. 003 
0. 003 
0 . 003 
0 . 004 
0 . 003 
0 . 003 

0 . 974 -
0.971 
0 . 968 
0 . 970 -
0.977 
0. 978 
0 . 976 
0. 972 
0 . 848 
0 . 070 
1. 306 
0 . 040 -
0 . 973 -
0 . 058 -
0.808 -
0.041 -
1. 077 -
0. 027 -
1. 353 -
0. 029 -
0. 909 -
0. 035 -
0. 946 -
0 . 041 -
0 . 888 -
0.017 -
1. 240 -
0. 045 -
0 . 866 -
0 . 073 -
1. !08 -
0 . 051 -
0 . 842 -
0 . 041 -
0 . 614 -
0.037 -
0.875 -
0 . 079 -
0 . 859 -
0 . 026 -
3 . 120' 
3. 561 
2. 118 -
2. 869 
3 . 581 
3. 576 -
1. 502 -
3 . 804 
0.966 -
0 . 967 -
0. 960 -
0. 960 -
o. 975 -
0.970 -
0 . 966 -
0 . 975 -
0 . 961 -
0 . 955 -
0 . 961 -
0 . 960 -
0. 981 -
0 . 984 -

1. 034 
1. 031 
1. 027 
1. 030 
1. 038 
1. 039 
1. 036 
1. 033 
1. 090 
0. i58 
1. 647 
0. 110 
1. 239 
0. 127 
1. 132 
0. 093 
1. 306 
0. 083 
1. 576 
0. 108 
1. 068 
0. 115 
l. 066 
0. 097 
1. 100 
0. 101 
1 . 473 
0. 113 
1 .. ... --, 
.I.. J. l.., 
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0. 084 
1.084 
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1. 213 
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1. 059 
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3. 781 
2. 249 
3. 047 
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3 . 797 

16. 041 
5. 134 
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1. 036 
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.. _...,,. .-,. r\ 
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Golder Associates Inc. 

4104·148th Avenue. NE 
Redmond. WA 98052 
Telephone (206) 883-0777 
Fox (206) 882-5498 

May 19, 1993 

Westinghouse Hanford Company 
Hanford Analytical Services Management 
345 Hills, MSIN H4-29 
Richland, Washington 99352 

ATI]NTION: Ms. Brianna Colley 

Our ref: 923-£018 
S/O(}2£3 

RE: COLUMBIA RIVER SEDIMENT DATA VALIDATION, TASK ORDER S93-18, 
TRANSMITIAL OF DATA VALIDATION PACKAGES 

Dear Ms. Colley: 

Enclosed are three radiochemistry analytical data package including associated data validation 
documentation for the referenced project. The data packages included in this shipment are: 

• B07NC8-TMA-355 
• B07NB6-TMA-351 
• B07NF9-TMA-354 

The validation documentation is located at the front of the data package folder. 

Please call if you have any questions. 

Sincerely, 

~~ 
Kent M. Angelos 
Task. Manager 

d M. Caldwell 
Project Director 

Enclosures 

cc: Steve Weiss, WHC 
P .K. Brockman, SAIC-Kennewick 

OFFICES IN AUSTRALIA. CANADA. GERMANY, HUNGAl7l', ITALY. S'NEDEN. UNITED KINGDOM. UNITED STATES 
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MEMORANDUM 

TO: Columbia River Sediment Project QA Record May 11, 1993 

FR: Christina Jensen, Golder Associates Inc.~ 

RE: Radiochemical Analysis Data Validation Summary for B07NF9-TMA-354 

INTRODUCTION 

This memo presents the results of data validation on data package B07NF9-TMA-354 
consisting of 14 sediment samples submitted for radiochemical analysis. The samples were 
analyzed by TMNNORCAL laboratory using routine laboratory protocols. A list of the 
samples validated is provided in the following table. 

SAMPLE ID SAMPLE DATE MEDIA 

B07NF9 11/21/92 SEDIMENT 
B07NG3 11/22/92 SEDIMENT 
B07NG4 11/22/92 SEDIMENT 
B07NG5 11/22/92 SEDIMENT 
B07NG6 11/22/92 SEDIMENT 
B07NG8 11/2.3/92 SEDIMENT 
B07NG9 11/2.3/92 SEDIMENT 
B07NH0 11/2.3192 SEDIMENT 
B07NH1 11/2.3/92 SEDIMENT 
B07NH2 11/2.3192 SEDIMENT 
B07NH3 11/2.3192 SEDIMENT 
B07NH4 11/2.3/92 SEDIMENT 
B07NH5 11/24/92 SEDIMENT 
B07NH6 11/24/92 SEDIMENT 

Data validation was conducted in accordance with the WHC statement of work (WHC 1993) 
and validation procedures (Bechtold 1992). Attachments 1 through 4 to this memo provide 
the data validation supporting documentation and a summary of the validated results. 

DATA QUALITY OBJECTIVES 

Precision. Goals for precision were met. 

Accuracy. Goals for accuracy were met with the exception of chemical yield recoveries as 
summarized in "Major Deficiencies". 

Sample Result Verification. All sample results were supported in the raw data with no data 
correction necessary. 

Detection Lim.its. Detection limit goals were met for all analyses. 

1 



Data Package: B07NF9-TMA-354 Analysis: Radiochemistry 

Completeness. The data package was complete for all requested analyses. 

A total of fourteen (14) samples were validated in this data set with a total of 308 
determinations reported. Out of the 308 determinations reported a total of 302 
determinations were deemed valid which results in a completeness of 99 percent. This 
completeness percentage meets the work plan objectives of 90%. 

MAJOR DEFICIENCIES 

Tracer Yields 

The uranium tracer recovery was below the 30% control limit for samples B07NG3 and 
B07NG4. Therefore, the associated sample results for uranium 233/234, 235 and 238 have been 
qualified as unusable (R for detects, UR for non-detects). 

MINOR DEFICIENCIES 

There were no minor deficiencies identified during validation of the data. 

REFERENCES 

WHC, 1993, Westinghouse Hanford Company, Validation of Columbia River Sediment Data, 
Statement of Work, Revision 0, January 1993. Westinghouse Hanford Company, Richland, 
Washington. 

Bechtold, 1992, Westinghouse Hanford Company, Data Validation Procedures for 
Radiochemical Analyses, WHC-SD-EN-SPP-001, Rev. 0, 1992. Westinghouse Hanford 
Company, Richland, Washington. 
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ATTACHMENT 1 

GLOSSARY OF DATA REPORTING QUALIFIERS 



GLOSSARY OF RADIOCHEMISTRY DATA REPORTING QUALIFIERS 

U - Indicates the analyte was analyzed for and not detected. The value reported is 
the sample quantitation limit corrected for sample dilution and moisture content 
by the laboratory. The data are usable for decision making purposes. 

UJ - Indicates the analyte was analyzed for and not detected. Due to a quality control 
deficiency identified during data validation the value reported may not accurately 
reflect the sample quantitation limit The data are usable for decision making 
purposes. 

J - Indicates the analyte was analyzed for and detected. The associated value is 
estimated due to a deficiency identified during data validation. The data are 
usable for decision making purposes. 

UR - Indicates the analyte was analyzed for and not detected; however, due to an 
identified quality control deficiency the data are unusable. 

R - Indicates the analyte was analyzed and detected; however, due to an identified 
quality control deficiency the data are unusable. 



ATTACHMENT 2 

SUMMARY OF DATA QUALIFICATIONS 



9613Ll9Z.8725 
WHC-SD-EN-SPP-002, Rev. 1 

DATA QUALIFICATION SUMMARY - FORM B-7 

SDG: -:/ /'} (_, I REVIEWER: tJ-,.' I DATE: '(/,?7/f 7 I PAGEL.OF _L 

COMMENTS: ~-Jt"nlvAA,t1~9hf, '~ 
COMPOUND QUALIFIER 

1 
SAMPLES REASON 
AFFECTED 

11 ~ l~ 7f2,1t{ X (T()_ u 1;1.-,, h6-:JN h -5 ~tr-1-.' IL_ If ()1101,u . (yf ,p_J 

U ~7,~< 
( Q 

I htFh'vb? !ff:11-16tf -< ~) '?v ' 
I 

I r7-10 . I ' ha-tJr,-:, /k;Whv-/ V 
V 

' I 

B-7 

- ----- - ------------
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ATTACHMENT 3 

AS QUALIFIED DATA SUMMARY 



SDG 7136 
Contact Dinkar Kharkar 

Lab sample id H212017-0l 
Dept sample id 71J6-001 

Received 12£02£92 
\ moisture 37.8 

PARAMETER 

Gross Alpha 
Gross Beta 
Uranium 233/234 
Uranium 235 
Uranium 238 
Plutonium 238 
Plutonium 239/240 
Americium 241 
Strontium 90 
GAMMA SCAN ANALYTES 
Potassium 40 
Iron 59 
Chromium 51 
Cobalt 60 
Zinc 65 
Ruthenium 106 
Cesium 134 
Cesium 137 
Europium 152 
Europium 154 
Radium 226 
Thorium 228 
Thorium 232 

DATA SHEETS 
Page 1 

SUMMARY DA'rA SECTION 
Page 15 

CAS HO 

Alpha 
Beta 

15117-96-1 
7440-61-1 
13981-16-3 

14596-10-2 
10098-97-2 

13966-00-2 

14392-02-0 
10198-40-0 
17982-39-3 
13967-48-1 
17967-70-9 
10045-97-3 
14683-23-9 
15585-10-1 
13982-67-7 
14274-82-9 

7440-29-1 

TMA NORCAL 
REPORTING GROUP 7136 

DATA SHEET 

-~ 
Client 

Contract 

Client sample id 
Matrix 

Collected 
Chain of custody id 

Westinghouse HanfQrd 
MBH-SVV-069262 

B07NF9 
SOIL 
1J,L22£92 
129806 226 

RESUL'r 
pCi/G 

2a ERR 
(CO'UHT) 

MDA 

pCi/G 
RDL 

pCi/G 
QUALI-

TEST 

3.9 
4.1 
0.26 
0.042 
0.27 
0.013 
0.008 
0.012 
0.23 

1.1 

0.073 
0.17 

0.15 
0.11 
0.26 

10 
10 
0.3 
0.3 
0.3 
0.05 
0.05 
0.05 
2 

0.05 

0.05 

o.os 
0.1 
0.1 

TMAN 

BOA 
808 
u 
u 
u 
PU 
PU 
AM 
y 

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

Protocol WHC-HEIS 
version Ver 1.0 

Form DVD-OS 
Version -2~.2_3 __ _ 

Report date 03£19£93 



SDG 7136 
Contact Dinkar Kharkar 

Lab sample id Hi;i,011-02 
Dept sample id 7136-002 

Received 12/02/92 
\ moisture 34.2 

PARAMETER 

Gross Alpha 
Gross Beta 
Uranium 233/234 
Uranium 235 
Uranium 238 
Plutonium 238 
Plutonium 239/240 
Americium 241 
Strontium 90 
GAMMA SCAN ANALYTES 
Potassium 40 
Iron 59 
Chromium 51 
Cobalt 60 
Zinc 65 
Ruthenium 106 
Cesium 134 
Cesium 137 
Europium 152 
Europium 154 
Radium 226 
Thorium 228 
Thorium 232 

DATA SBEB'rS 
Page 2 

SUMMARY DATA SECTION 
Page 16 

CAS NO 

Alpha 
Beta 

15117-96-1 
7440-61-1 
13981-16-3 

14596-10-2 
10098- 97-2 

13966-00-2 

14392-02-0 
10198-40-0 
17982-39-3 
13967-48-1 
1.7967-70-9 
10045-97-3 
14683-23-9 
15585-10-1 
13982-67-7 
14274-82-9 

7440-29-1 

TMA NORCAL 
REPORTING GROUP 7136 

DATA SHEET 

·~ Client 
contract 

Client sample id 
Matrix 

Collected 
Chain of custody id 

Westinghouse Hanford 
MBH-SVV-069262 

B07NG3 
SOIL 
11/22/92 
199806 226 

RESULT· 
pCi/G 

:la ERR MDA RDL QUALi-

!Ill!;:~, 
111,iiili 
. \:J::t}i9,~:~t!ltf 

·· ::{}(0}006i/ 
',\{7,0l bb§\i 

1l llt 
:ili::!1

1:i:i:j:ij:!1\~:ij:~:; ~:ii::lt 

(COUNT) 

4 . 4 
4.5 
0.23 
0.14 
0.30 
0.013 
0.013 
0.017 
1.7 

1.3 

0.083 

0.093 
0.12 

0.14 
0.079 
0.29 

pCi/G pCi/G 

10 
10 
0.3 
0.3 
0.3 
0.05 
0.05 
a.as 
2 

o.os 

a.cs 

a.as 
0.1 
0.1 

TEST 

80A 
80B 
u 
u 
u 
PU 
PU 
AM 
y 

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

Lab id ~T-MAN......,. __ _ 
Protocol WHC-HEIS 
Version Ver 1.0 

Form DVD-DS 
Version =2_,_2-3 _ _ _ 

Report date 03/19/9 3 
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SDG 1.U.§. 
Contact Dinkar Kharkar 

Lab sample id N212017-03 
Dept sample id 7136-003 

Received 12/02/92 
, moisture _2-5~· ~5 __ _ 

PARAMETER 

Gross Alpha 
Gross Beta 
Uranium 233/234 
Uranium 235 
Uranium 238 
Plutonium 238 
Plutonium 239/240 
Americium 241 
Strontium 90 
GAMMA SCAN ANALYTES 
Potassium 40 
Iron 59 
Chromium 51 
Cobalt 60 
Zinc 65 
Ruthenium 106 
Cesium 134 
Cesium 137 
Europium 152 
Europium 154 
Radium 226 
Thorium 228 
Thorium 232 

DATA SBEE'?S 
Page 3 

SUMMARY DATA SECTION 
Page 17 

CAS NO 

Alpha 
Beta 

15117-96-1 
7440-61-1 
13981-16-3 

14596-10-2 
10098-97-2 

13966-00-2 

14392-02-0 
10198-40-0 
17982-39-3 
13967-48-1 
17967-70-9 
10045-97-3 
14683-23-9 
15585-10-1 
13982-67-7 
14274-82-9 

7440-29-1 

TMA NORCAL 
REPORTIHG GROUP 7136 

DATA SHEET l~;~\,:~~5't~:~~,?=~:=:z,~,,'.,''~I 

Client Westinghouse Hanford 
Contract MBH-SW-069262 

Client sample id ~B~0~7~N~G~4._ ________ _ 

Matrix ~s~o~I~L=--------
Collected =l~l~{a2&2~{9~2=------

Chain of custody id 199806 226 

RESULT 
pCi/G 

2o ERR 
(COURT) 

j\;[!;l\ti \~l:~;~:!:\\I:\11\::l!l : : ~ 

fill ii!il 
rii:\\:::1::i :l~:§:}:l} ~: ~ ~ ~ 
:):f etB;:}, 2 • 1 

1.2 

0.076 

0.12 
0.087 
0.24 

MDA 
pCi/G 

\Ill! 
?:JtPE~1\l':) 

:I:1:1::;::::;:~ :~:i: :;:;;:::i[ \l\:l~ 

iiiiil 

iiit 
V) 

RDL 
pCi/G 

10 
10 
0.3 
0.3 
0.3 
0.05 
0.05 
0.05 
2 

0.05 

0.05 

0.05 
0.1 
0.1 

QUALI-
TEST 

BOA 
80B 
u 
u 
u 
PU 
PU 
AM 
y 

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

Lab id -1=MAN.....,, _ _ _ 

Protocol WHC-HE I S 
Version Ver 1.0 

Form DVD-OS 
Version =2~._2_3 _ _ _ 

Report date 03/19/ 9 3 



SDG 7136 
contact Dinkar Kharkar 

Lab sample id N212017-04 
Dept sample id 7136-004 

Received 12/02/92 
% moisture -=-31__,.3..._ __ 

PARAMETER 

Gross Alpha 
Gross Beta 
Uranium 233/234 
Uranium 235 
Uranium 238 
Plutonium 238 
Plutonium 239/240 
Americium 241 
Strontium 90 
GAMMA SCAN ANALYTES 
Potassium 40 
Iron 59 
Chromium 51 
Cobalt 60 
Zinc 65 
Ruthenium 106 
Cesium 134 
Cesium 137 
Europium 152 
Europium 154 
Radium 226 
Thorium 228 
Thorium 232 

DATA SUETS 
Page 4 

SUMMARY DATA SEC'rIOH 
Page 18 

CAS HO 

Alpha 
Beta 

15117-96-1 
7440-61-1 
13981-16-3 

14596-10-2 
10098-97-2 

13966-00-2 

14392-02-0 
10198-40-0 
17982-39-3 
13967-48-1 
17967-70-9 
10045-97-3 
14683-23-9 
15585-10-1 
13982-67-7 
14274-82-9 

7440-29-1 

TMA NORCAL 
REPORTING GROUP 7136 

DATA SHEET 

Client Westinghouse Hanford 
Contract MBH-SW-069262 

Client sample id =B __ 0..,_7..._N __ G...,5 _________ _ 
Matrix :S~O~I=L _____ _ 

Collected =l=l~/=2=2-/9_2.._ ___ _ 
Chain of custody id 199806 226 

RESUL'r 
pCi/G 

{l!IJJ 
\:/1If:p:f9:; 9y 

. " 

:::::::1::::1:1:11:::i~t:~!:!!;1:11::: 

t,:}p:.=·tu.}f::=\ 

!llll l 
jiilii 

lo BRR 
(COUHT) 

3.5 
3.9 
0.20 
0.039 
0.17 
0.019 
0.014 
0.023 
0.25 

1.1 

0.064 

0.11 
0.17 
0.17 
0.11 
0.094 
0.22 

MDA 
pCi/G 

RDL 
pCi/G 

10 
10 

0.3 
0.3 
0.3 
0.05 
0.05 
0.05 
2 

0.05 

o.os 

0.05 
0.1 
0.1 

OUALI-

80A 
SOB 
u 
u 
u 
PU 
PU 
AH 
y 

GM 
GAH 
GAH 
GAH 
GAH 
GAH 
GAH 
GAH 
GAH 
GAH 
GAH 
GAH 
GAH 

Lab id ....,TMAN....,..,___ __ 

Protocol WHC-HEIS 
version Ver 1.0 

Form DVD-OS 
Version :2~-2~3.,_ __ 

Report date 03/19/93 



SDG 7136 
Contact Dinkar Kharkar 

Lab sample id H,12011-os 
Dept sample id 7lJ6-00S 

Received 1,L02l92 
\ moisture 34.1 

PARAMETER 

Gross Alpha 
Gross Beta 
Uranium 233/234 
Uranium 235 
Uranium 238 
Plutonium 238 
Plutonium 239/240 
Americium 241 
Strontium 90 
GAMMA SCAN ANALYTES 
Potassium 40 
Iron 59 
Chromium 51 
Cobalt 60 
Zinc 65 
Ruthenium 106 
Cesium 134 
cesium 137 
Europium 152 
Europium 154 
Radium 226 
Thorium 228 
Thorium 232 

DATA SHEETS 
Page 5 

SUMMARY DATA SECTION 
Page 19 

CAS HO 

Alpha 
Beta 

15117-96-1 
7440-61-1 
13981-16-3 

14596-10-2 
10098-97-2 

13966-00-2 

14392-02-0 
10198-40-0 
17982-39-3 
13967-48-1 
17967-70-9 
10045-97-3 
14683-23-9 
15585-10-1 
13982-67-7 
14274-82-9 

7440-29-1 

TMA NORCAL 
REPORTING GROUP 7136 

DATA SHEET 

- -- ·- - --- -----------

Client Westinghouse Hanford 
Contract MBH-SW-069262 

Client sample id =B~0~7=N=G=6 _________ _ 
Matrix -S-0-IL ________ _ 

Collected =1~1.l~2~2~L9~2=----
Chain of custody id 199806w226 

RESULT 
pCi/G 

2o ER1l 
(COUNT) 

3.8 
3.7 
0.30 
0.048 
0.26 
0.021 
0.009 
0.019 
0.17 

1.3 

0.084 

0.097 
0.13 

0.14 
0.082 
0.30 

MDA 
pCi/G 

RDL 
pCi/G 

0.05 
2 

0.05 

0.05 

0.05 
0.1 
0.1 

QUALI-

BOA 
80B 
u 
u 
u 
PU 
PU 

AM 
y 

GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 

GAM 

GAM 
GAM 

Lab id .,..TMAN......., ____ _ 

Protocol WHC-HEIS 
Version Ver 1.0 

Form DVD-OS 
Version ~2~·=23,._ __ 

Report date 03ll9l93 



SDG 7136 
Contact Dinkar Kharkar 

Lab sample id N212017-06 
Dept sample id 7136-006 

Received 12/02/92 
\ moisture -~0-·=2 __ _ 

PARAMETER 

Gross Alpha 
Gross Beta 
Uranium 233/234 
Uranium 235 
Uranium 238 
Plutonium 238 
Plutonium 239/240 
Americium 241 
Strontium 90 
GAMMA SCAN ANALYTES 
Potassium 40 
Iron 59 
Chromium 51 
Cobalt 60 
Zinc 65 
Ruthenium 106 
Cesium 134 
Cesium 137 
Europium 152 
Europium 154 
Radium 226 
Thorium 228 
Thorium 232 

DATA SHEETS 
Page 6 

SUMMARY DATA SECTION 
Page 20 

CAS NO 

Alpha 
Beta 

15117-96-1 
7440-61-1 
13981-16-3 

14596-10-2 
10098-97-2 

13966-00-2 

14392-02-0 
10198-40-0 
17982-39-3 
13967-48-1 
17967-70-9 
10045-97-3 
14683-23-9 
15585-10-1 
13982-67-7 
14274-82-9 

7440-29-1 

TMA NORCAL 
REPORTING GROUP 7136 

DATA SHEET 

Client Westinghouse Hanford 
Contract MBH-SVV-069262 

Client sample id =B=0~7N=G=s _________ _ 
Matrix =S~O=IL ______ _ 

Collected =1=1~/2=3=/~9~2.._ ___ _ 
Chain of custody id 199806 226 

RESULT 
pCi/G 

2a ERR 
(COUNT) 

3.0 
4.7 
0.15 
0.060 
0.15 
0.026 
0.013 
0.017 
a. 72 

1.3 

0.079 
0.077 
0.20 

MDA 
pCi/G 

RDL 
pCi/G 

a.as 
a.as 
0.05 
2 

o.os 

o.os 

o.os 
0.1 
0.1 

DST 

SOA 
SOB 
u 
u 
u 
PtJ 
PtJ 

AM 
y 

GAH 
GAM 
GAM 
GAH 
GAH 
GAM 
GAM 
GAM 
GAM 
GAH 
GAM 
GAH 
GAM 

Lab id _..TMAN........,...,_ __ _ 

Protocol WHC-HEIS 
Version Ver 1.0 

Form DVD-OS 
Version =2-._2~3 __ _ 

Report date 03/19/93 



SDG 7136 
Contact Dinkar Kharkar 

Lab sample id N212017-07 
Dept sample id 7136-007 

Received 12/02/92 
% moisture 21.7 

PARAMETER 

Gross Alpha 
Gross Beta 
Uranium 233/234 
Uranium 235 
Uranium 238 
Plutonium 238 
Plutonium 239/240 
Americium 241 
Strontium 90 
GAMMA SCAN ANALYTES 
Potassium 40 
Iron 59 
Chromium 51 
Cobalt 60 
Zinc 65 
Ruthenium 106 
Cesium 134 
Cesium 137 
Europium 152 
Europium 154 
Radium 226 
Thorium 228 
Thorium 232 

DArA SHEETS 
Page 7 

SUMMARY DATA SECTION 
Page 21 

CAS HO 

Alpha 
Beta 

15117-96-1 
7440-61-1 
13981-16-3 

14596-10-2 
10098-97-2 

13966-00-2 

14392-02-0 
10198-40-0 
17982-39-3 
13967-48-1 
17967-70-9 
10045-97-3 
14683-23-9 
15585-10-1 
13982-67-7 
14274-82-9 
7440-29-1 

- - - , 

TMA NORCAL 
REPORTING GROUP 7136 

DATA SHEET 

·- Client Westinghouse Hanford 
Contract MBH-SVV-069262 

Client sample id B07NG9 
Matrix SOIL 

Collected 11/23/92 
Chain of custody id 199806 226 

RESULT 
pCi/G 

2a ERR 
(COUNT) 

MDA 
pCi/G 

RDL 
pCi/G 

QUALI-

1.1 

0.078 

0.095 
0.17 
0.16 
0.12 
0.097 
0.27 

10 
10 
0.3 
0.3 
0.3 
o.os 
o.os 
0.05 
2 

0.05 

0.05 

0.05 
0.1 
0.1 

BOA 
SOB 
u 
u 
u 
PU 
PU 
AK 
y 

GAH 
GAK 
GAH 
GAK 
GAM 
GAM 
GAM 
GAM 
GAH 
GAM 
GAM 
GAM 
GAM 

Lab id -I-MAN ...... __ _ 
Protocol WHC-HEIS 
Version Ver 1.0 

Form DVD-DS 
Version =2~.2_3 ____ _ 

Report date 03/19/93 



SDG 7136 
Contact Dinkar Kharkar 

Lab sample id N212017-08 
Dept sample id 7136-008 

Received 12l02l92 
\ moisture 29.0 

PARAMETER 

Gross Alpha 
Gross Beta 
Uranium 233/234 
Uranium 235 
Uranium 238 
Plutonium 238 
Plutonium 239/240 
Americium 241 
Strontium 90 
GAMMA SCAN ANALYTES 
Potassium 40 
Iron 59 
Chromium 51 
Cobalt 60 
Zinc 65 
Ruthenium 106 
Cesium 134 
Cesium 137 
Europium 152 
Europium 154 
Radium 226 
Thorium 228 
Thorium 232 

DATA SHEETS 
Page 8 

SUMMARY DATA SECTION 
Page 22 

CAS NO 

Alpha 
Beta 

15117-96-1 
7440-61-1 
13981-16-3 

14596-10-2 
10098-97-2 

13966-00-2 

14392-02-0 
10198-40-0 
17982-39-3 
13967-48-1 
17967-70-9 
10045-97-3 
14683-23-9 
15585-10-1 
13982-67-7 
14274-82-9 

7440-29-1 

TMA NORCAL 
REPORTING GROUP 7136 

DATA SHEET 

'- Client 
Contract 

Client sample id 
Matrix 

Collected 

Westinghouse Hanfo~d 
MBH-SW-069262 

B07NHO 
SO;tL 
11l23l92 

Chain of custody id 199806 226 

RESULT 
pCi/G 

2a ERR 
(COUNT) 

4.0 
4.2 
0.27 
0.087 
0.23 
0.023 
0.011 
0.026 
0.28 

1.2 

0.058 

0.058 
0.096 

0.11 
0.074 
0.22 

MDA 
pCi/G 

RDL 
pCi/G 

10 
10 
0.3 
0.3 
0.3 
0.05 
0.05 
0.05 
2 

0.05 

0.05 

0.05 
0.1 
O.l 

(~ 

TEST 

BOA 
SOB 
u 
u 
u 
PU 
PU 
AM 
y 

GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 

GAM 

GAM 
GAM 

Lab id -TMAN......, ____ _ 
Protocol WHC-HEIS 
Version Ver 1.0 

Form DVD-OS 
Version .2~-.2~3 __ _ 

Report date 03l19l93 



SDG 7136 
contact Dinkar Kharkar 

Lab sample id N212017-09 
Dept sample id 7136-009 

Received 12/02/92 
\ moisture -=-1=6-•7a....... __ 

PARAMETER 

Gross Alpha 
Gross Beta 
Uranium 233/234 
Uranium 235 
Uranium 238 
Plutonium 238 
Plutonium 239/240 
Americium 241 
Strontium 90 
GAMMA SCAN ANALYTES 
Potassium 40 
Iron 59 
Chromium 51 
Cobalt 60 
Zinc 65 
Ruthenium 106 
Cesium 134 
Cesium 137 
Europi.um 152 
Europium 154 
Radium 226 
Thorium 228 
Thorium 232 

DATA SHEETS 
Page 9 

SUMMARY DATA SECTION 
Page 23 

CAS NO 

Alpha 
Beta 

15117-96-1 
7440-61-1 
13981-16-3 

14596-10-2 
10098-97-2 

13966-00-2 

14392-02-0 
10198-40-0 
17982-39-3 
13967-48-1 
17967-70-9 
10045-97-3 
14683-23-9 
15585-10-1 
13982-67-7 
14274-82-9 

7440-29-1 

TMA NORCAL 
REPORTING GROUP 7136 

DATA SHEET 

Client Westinghouse Hanford 
Contract MBH-SVV-069262 

Client sample id =B~0~7NH=~l _________ _ 

Matrix =SO=l~L=--------
Collected :1~1~/2~3~/~9~2.__ ___ _ 

Chain of custody id 199806 226 

RESULT 
pCi/G 

2a ERR. 
(COUNT) 

4.5 
4.2 
0.31 
0.10 
0.32 
0.017 
0.011 
0.022 
2.3 

1.3 

0.072 

0.078 
0.098 
0.14 

0.17 
0.10 
0.36 

NDA 
pCi/G 

RDL 
pCi/G 

10 
10 
0.3 
0.3 
0.3 
o.os 
0.05 
a.as 
2 

o.os 

O.OS 

a.as 
0.1 
0.1 

QUALI-
TEST 

BOA 
80B 
u 
u 
u 
PU 
PU 
AK 
y 

GAK 
GAM 
GAK 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 

Protocol WHC-HEIS 
Version Ver 1.0 

Form DVO-DS 
Version -2~-2-3..._ __ 

Report date 03/19/93 



SDG 7136 
Contact Dinkar Kharkar 

Lab sample id N212017-10 
Dept sample id 7136-010 

Received 12/02/92 
% moisture _4-=-=-=.2=---

PARAMETER CAS HO 

Gross Alpha Alpha 
Gross Beta Beta 
Uranium 233/234 
Uranium 235 15117-96-1 
Uranium 238 7440-61-1 
Plutonium 238 13981-16-3 
Plutonium 239/240 
Americium 241 14596-10-2 
Strontium 90 10098-97-2 
GAMMA SCAN ANALYTES 
Potassium 40 13966-00-2 
Iron 59 
Chromium 51 14392-02-0 
Cobalt 60 10198-40-0 
Zinc 65 17982-39-3 
Ruthenium 106 13967-48-1 
Cesium 134 17967-70-9 
Cesium 137 10045-97-3 
Europium 152 14683-23-9 
Europium 154 15585-10-1 
Radium 226 13982-67-7 
Thorium 228 14274-82-9 
Thorium 232 7440-29-1 

DATA SBEBTS 
Page 10 

SUMMARY DATA SECTION 
Page 24 

TMA NORCAL 
REPORTING GROUP 7136 

DATA SHEET 

Client Westinghouse Hanford 
Contract MBH-SW-069262 

Client sample id =B~0~7~N~H~2 _________ _ 

Matrix =S~OaIL=------
Collected :1:l~/~2~3~/9~2=-----

Chain of custody id 199806 226 

RBSULT 
pCi/G 

2a ERR 
(COUNT) 

s.s 
4.4 
a.so 
0.081 
0.43 
0.031 
0.012 
0.023 
0.32 

1.2 

0.14 
0.12 
0.35 

MDA 
pCi/G 

RDL 
pCi/G 

a.as 
a.as 
o.os 
2 

0.05 

0.05 

0.05 
0.1 
0.1 

QUALI-
'D:ST 

80A 
80B 
u 
u 
u 
PU 
PU 
AM 
y 

GAK 
GAM 
GAK 
GAM 
GAM 
GAM 
GAM 
GAK 
GAM 
GAM 

GAM 

GAK 
GAK 

1~---
Lab id ~T=KAN=--

Protocol WHC-HEIS 
Version Ver 1.0 

Form DVD-OS 
Version =2-.2_3 __ _ 

Report date 03/19/93 



SDG 7136 
Contact Dinkar Kharkar 

Lab sample id N212017-11 
Dept sample id 7136-011 

Received 12/02/92 
\ moisture -=-20;:;.a...7'----

PARAMETER 

Gross Alpha 
Gross Beta 
Uranium 233/234 
Uranium 235 
Uranium 238 
Plutonium 238 
Plutonium 239/240 
Americium 241 
Strontium 90 
GAMMA SCAN ANALYTES 
Potassium 40 
Iron 59 
Chromium 51 
Cobalt 60 
Zinc 65 
Ruthenium 106 
Cesium 134 
cesium 137 
Europium 152 
Europium 154 
Radium 226 
Thorium 228 
Thorium 232 

DATA SHEETS 
Page 11 

SUMMARY DATA SECTION 
Page 25 

CAS NO 

Alpha 
Beta 

15117-96-1 
7440-61-1 
13981-16-3 

14596-10-2 
10098-97-2 

13966-00-2 

14392-02-0 
10198-40-0 
17982-39-3 
13967-48-1 
17967-70-9 
10045-97-3 
14683-23-9 
15585-10-1 
13982-67-7 
14274-82-9 
7440-29-1 

TMA NORCAL 
REPORTING GROUP 7136 

DATA SHEET 

Client Westinghouse Hanford 
Contract MBH-SVV-069262 

Client sample id ~B~0~7~N~H:3 _________ _ 
Matrix ~s~O~I~L _____ _ 

Collected ~l~l~(:2~4~{9~2=----
Chain of custody id 199806 226 

RESULT 
pCi/G 

2o ERll 
(COUNT) 

4.2 
3.8 
0.22 
0.13 
0.26 
0.025 
0.006 
0.009 
0.24 

1.1 

0.10 
0.064 
0.17 

MDA 
pCi/G 

RDL 
pCi/G 

10 
10 
0.3 
0.3 
0.3 
o.os 
0.05 
o.os 
2 

0.05 

o.os 

0.05 
0.1 
0.1 

QUALI-
TEST 

80A 
80B 
u 
u 
u 
PU 
PU 
AM 
y 

GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
CAM 

GAM 

GAM 
GAM 

Lab id ~T=MAN=----
Protocol WHC-HEIS 
version Ver 1.0 

Form pyp-os 
Version .2---2-3 __ _ 

Report date 03/19/93 



SDG 7136 
Contact Dinkar Kharkar 

Lab sample id N212017-12 
Dept sample id 7136-012 

Received 12/02/92 
\ moisture ____ 3=1-.9 ____ _ 

PARAMETER 

Gross Alpha 
Gross Beta 
Uranium 233/234 
Uranium 235 
Uranium 238 
Plutonium 238 
Plutonium 239/240 
Americium 241 
Strontium 90 
GAMMA SCAN ANALYTES 
Potassium 40 
Iron 59 
Chromium 51 
Cobalt 60 
Zinc 65 
Ruthenium 106 
Cesium 134 
Cesium 137 
Europium 152 
Europium 154 
Radium 226 
Thorium 228 
Thorium 232 

DATA SHEETS 
Page 12 

SUMMARY DATA SECTION 
Page 26 

CAS HO 

Alpha 
Beta 

15117-96-1 
7440-61-1 
13981-16-3 

14596-10-2 
10098-97-2 

13966-00-2 

14392-02-0 
10198-40-0 
17982-39-3 
13967-48-1 
17967-70-9 
10045-97-3 
14683-23-9 
15585-10-1 
13982-67-7 
14274-82-9 

7440-29-1 

TMA NORCAL 
REPORTING GROUP 7136 

DATA SHEET 

Client Westinghouse Hanford 
Contract MBH-SVV-069262 

Client sample id :B~0~7~N~H~4 _________ _ 

Matrix ~s~o~r~L~------
Collected ~l~l./~2~4./~9~2 ____ _ 

Chain of custody id 199806 226 

RESULT 
pCi/G 

2a ERR 
(COUNT) 

4.0 
4.2 
0.24 
0.038 
0.23 
0.023 
0.012 
0.015 
1.5 

1.3 

0.12 
0.076 
0.24 

MDA 
pCi/G 

•'.•:•::::::;:=:::;::•::;:-:•:=:·•.:::.;,:::::=:--;• 

::}:ttli\_1
:_~_i_.\_:_:;_\_,_::_\ .. ,:: 

: .>;:,:::::::_;_ . 

-:::-::-::;:::: :::=:.:::=::=-::-· 

RDL 
pCi/G 

0.05 
0.05 
2 

o.os 

o.os 

0.05 
0.1 
0.1 

TEST 

BOA 
80B 
u 
u 
u 
PU 
PU 
AM 
y 

GAM 
GAM 
GAM 
GAM 
GAM 
GAM 

GAM 
GAM 
GAM 
GAK 
GAM 

GAM 
GAK 

Lab id .::,T...,MAN....._ __ _ 

Protocol WHC-HEIS 
version Ver 1.0 

Form oyp-ps 
Version =2~.2_3 __ _ 

Report date 03/19/93 



9 ,, 1-zuq? n""iA 6 .. J L~L"~ll ~v 

SDG 7136 
Contact Dinkar Kharkar 

Lab sample id N212017-13 
Dept sample id 7136-013 

Received 12/02/92 
, moisture _,_2-5_.4 ___ _ 

PARAMETER 

Gross Alpha 
Gross Beta 
Uranium 233/234 
Uranium 235 
Uranium 238 
Plutonium 238 
Plutonium 239/240 
Americium 241 
Strontium 90 
GAMMA SCAN ANALYTES 
Potassium 40 
Iron 59 
Chromium 51 
Cobalt 60 
Zinc 65 
Ruthenium 106 
Cesium 134 
Cesium 137 
Europium 152 
Europium 154 
Radium 226 
Thorium 228 
Thorium 232 

DATA sons 
Page 13 

SUMMARY DATA SECTION 
Page 27 

CAS NO 

Alpha 
Beta 

15117-96-1 
7440-61-1 
13981-16-3 

14596-10-2 
10098-97-2 

13966-00-2 

14392-02-0 
10198-40-0 
17982-39-3 
13967-48-1 
17967-70-9 
10045-97-3 
14683-23-9 
15585-10-1 
13982-67-7 
14274-82-9 

7440-29-1 

TMA NORCAL 
REPORTING GROUP 7136 

DA'rA SHEET 

Client Westinghouse Hanford 
Contract MBH-SW-069262 

Client sample id =B=0~7N=H=5=----------
Matrix =SO...,._IL ______ _ 

Collected =l=l~f2~4~f~9~2,__ ___ _ 
Chain of custody id 199806 226 

R.BSUL~ 
pCi/G 

2o BRll 
(COUNT) 

4.4 
4.6 
0.21 
0.041 
0.14 
0.023 
0.006 
0.018 
0.60 

0.96 

0.057 

0.068 
0.099 

0.10 
0.11 
0.22 

MDA 
pCi/G 

llDL 
pCi/G 

0.05 
0.05 
2 

o.os 

0.05 

0.05 
0.1 
0.1 

TEST 

BOA 
80B 
u 
u 
u 
PtJ 
PU 
AK 
y 

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

Lab id =T-MAN......, __ _ 
Protocol WHC-HEIS 
version Ver 1.0 

Form DVD-OS 
Version =2~-2-3,._ __ 

Report date 03/19/93 



SDG 7136 
Contact Dinkar Kharkar 

Lab sample id N212017-14 
Dept sample id 7136-014 

Received 12/02/92 
\ moisture 23.6 

PARAMETER 

Gross Alpha 
Gross Beta 
Uranium 233/234 
Uranium 235 
Uranium 238 
Plutonium 238 
Plutonium 239/240 
Americium 241 
Strontium 90 
GAMMA SCAN ANALYTES 
Potassium 40 
Iron 59 
Chromium 51 
Cobalt 60 
Zinc 65 
Ruthenium 106 
Cesium 134 
Cesium 137 
Europium 152 
Europium 154 
Radium 226 
Thorium 228 
Thorium 232 

DATA SKEETS 
Page 14 

SUMMARY DATA SECTION 
Page 28 

CAS NO 

Alpha 
Beta 

15117-96-1 
7440-61-1 
13981-16-3 

14596-10-2 
10098-97-2 

13966-00-2 

14392-02-0 
10198-40-0 
17982-39-3 
13967-48-1 
17967-70-9 
10045-97-3 
14683-23-9 
15585-10-1 
13982-67-7 
14274-82-9 

7440-29-1 

TMA NORCAL 
REPORTING GROUP 7136 

DATA SHEET 

Client 
Contract 

Client sample id 
Matrix 

Collected 
Chain of custody id 

Westinghouse Hanford 
MBH-SW-069262 

B07NH6 
SOIL 
11/24/92 
199806 226 

RESULT 
pCi/G 

2a ERR 
(COUNT) 

MDA 
pCi/G 

RDL 
pCi/G 

QUALI-
TEST 

··••·1.6>· 
·· 16 >· 

· ····•·•·····•·· oJ44:: 

x,:::gJ!•I{> 
·· ... ;;.:b/ 6:fl 

·••·at >< 

. ··••:····••·:•g{ggi••: 

?\f3)•••···•··: · ... ·· · .. u 

+···•i fr ••····•· ... ·• 
· /•·· b}s,i :'.::· 
.< o:•a2 < 
···• •.. :&}:/· 
• <H(h 54 / 
····•••·. ·•·trrs~r<·• 

·•.• o>t,bi 

3.4 
4.0 
0.22 
0.063 
0.21 
0.029 
0.007 
0.030 
0.19 

1.1 

0.062 

0.071 
0.086 

0.10 
0.061 
0.21 

10 
10 
0.3 
0.3 
0.3 
0.05 
0.05 
0.05 
2 

0.05 

0.05 

0.05 
0.1 
0.1 

80A 
80B 
u 
u 

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

id TMAN 
Protocol WHC-HEIS 
Version Ver 1.0 

Form DVD-OS 
Version =2~·=2=3 __ _ 

Report date 03/19/93 



TMA NORCAL 
REPORTING GROUP 7136 

REAGENT BLANK 

SDG 7136 
Contact Dinkar Kharkar 

Lab sample id N212017-16 
Dept sample id 7136-016 

PARAMETER 

Gross Alpha 
Gross Beta 
Uranium 233/234 
Uranium 235 
Uranium 238 
Plutonium 238 
Plutonium 239/240 
Americium 241 
Strontium 90 
GAMMA SCAN ANALYTES 
Potassium 40 
Iron 59 
Chromium 51 
Cobalt 60 
Zinc 65 
Ruthenium 106 
Cesium 134 
Cesium 137 
Europium 152 
Europium 154 
Radium 226 
Thorium 228 
Thorium 232 

REAGENT BLAHICS 
Page 1 

SUMMARY DATA SECTION 
Page 10 

CAS NO 

Alpha 
Beta 

15117-96-1 
7440-61-1 
13981-16-3 

14596-10-2 
10098-97-2 

13966-00-2 

14392-02-0 
10198-40-0 
17982-39-3 
13967-48-1 
17967-70-9 
10045-97-3 
14683-23-9 
15585-10-1 
13982-67-7 
14274-82-9 

7440-29-1 

·~ 

RESULT 
pCi/G 

Client Westinghouse Hanford 
Contract MBH-SVV-069262 

Matrix SOIL 
Material 

2a ERR 
(COUNT) 

3.6 
3.1 
0.061 
0.073 
0.060 
0.010 
0.005 
0.024 
0.23 

MDA 
pCi/G 

RDL 
pCi/G 

10 
10 
0.3 
0.3 
0.3 
0.05 
0.05 
0.05 
2 

a.as 

0.05 

0.05 
0.1 
0.1 

QUALI-
FIERS TBST 

8OA 
8OB 
u 
u 
u 
PU 
PU 
AK 
y 

GAK 
GAK 
GAK 
GAK 
GAK 
GAK 
GAK 
GAK 
GAK 
GAK 
GAK 
GAK 
GAK 

Lab id -=-T=MAN=---
Protocol WHC-HEIS 
Version Ver 1.0 

Form DVD-DS 
Version =2~--23 ____ _ 

Report date 03/19/93 



TMA NORCAL 
REPORTING GROUP 7136 

REAGENT BLANK 

SDG 7136 
Contact Dinkar Kharkar 

Lab sample id N212017-19 
Dept sample id 7136-019 

PARAMETER CAS HO 

Americium 241 14596-10-2 
GAMMA SCAN ANALYTES 

REAGENT BLAHICS 
Page 2 

SUMMARY DATA SECTION 
Page 11 

RESULT 
pCi/G 

Client Westinghouse Hanford 
contract MBH-SVV-069262 

Matrix SOIL 
Material 

2a ERR. 
(COUNT) 

0.012 

MDA 
pCi/G 

RDL 
pCi/G 

0.05 

QUALI-
FIERS TEST 

AM 

Lab id ~TuMAN,=:. __ _ 

Protocol WHC-HEIS 
version Ver 1.0 

Form DVD-OS 
Version =2~-2-3.._ __ 

Report date 03/19/93 

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



SOG 7136 
Contact Dinkar Kharkar 

Lab saq,le id N212017·15 
Dept saq,le id 7136·015 

PARAMETER 

Gross Alpha 
Gross Beta 
Uraniun 233/234 
Uraniun 235 
Uraniun 238 
Plutoniun 238 
Plutonillll 239/240 
Americiun 241 
Strontiun 90 
GAMMA SCAN ANALYTES 
Potassiun 40 
Iron 59 
Chromillll 51 
Cobalt 60 
Zinc 65 
Ruthenillll 106 
Cesiun 134 
Cesiun 137 
Europiun 152 
Europiun 154 
Radi ll1I 226 
Thoriun 228 
Thoriun 232 

LAB CONTROL SAMPLES 
Page 1 

SUMMARY DATA SECTION 
Page 12 

RESULT 
pCi/G 

TMA NORCAL 
REPORTING GR<lJP 7136 

LAB CONTROL SAMPLE 

2a ERR 
(CClJNT) 

0.96 
0.27 

0.042 

0.034 

tl>A 
pCi/G 

RDL 
pCi/G 

0.3 
0.3 
0.3 
0.05 
0.05 
0.05 
2 

0.05 

0.05 

0.05 
0.1 
0.1 

QUALi· 

FIERS TEST 

Client ~estin9house Hanford 
Contract MBH·SW-069262 

Matrix -SO~J-L ____ _ 
Material _________ _ 

ADDED 

pCi/G 
2a ERR 
pCi/G 

REC 
X 

9.0 ::Jiifr 
6.4 :ti t 
0. 21 : / fi6::: 
o.042 /\9z\ 
0.21 
0 

-: :-

0.007 :t,iii:t 

i:?:~:;:r;:r: 

'.!it(\":::\t;_i 
-·-:-:-.--:•::::: 
•, •,:=·-:·•::·:::~·-: 

3a LNTS PROTOCOL 
(TOTAL) LIMITS 

73-127 
78-122 
71-129 
22-178 
64-136 

n-123 
78-123 
79-121 

67-133 

61-139 

Lab f d ,._TMA""""N ___ _ 

Protocol MHC·HEIS 
Version Ver 1.0 

Fora OVD·LCS 
Version =2 ..... 2._3 __ 

Report date 03/19/93 



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

SOG 7136 
Contact Dinkar Kharkar 

Lab saq,le id N212017·18 
Dept saq,le id 7136-018 

PARAMETER 

Amer ic h.111 241 

GAMMA SCAN ANALYTES 

LAB CONTROL SAMPLES 
Page 2 

SUMMARY DATA SECTION 
Page 13 

RESULT 
pCi/G 

TMA NORCAL 
REPORTING GROUP 7136 

LAB CONTROL SAMPLE 

217 ERR 
(COONT) 

ll>A 
pCi/G 

RDL 
pCi/G 

QUALI-

FIERS TEST 

Client Westinghouse Hanford 
Contract MBH-SW-069262 

Matrix .:.:SO:.aJ...,L ____ _ 

Material _________ _ 

ADDED 
pCi/G 

217 ERR 
pCf/G 

REC 3cJ LNTS PROTOCOl 

X (TOTAL) LIMITS 

·6':11ft'r :79$ 81-119 
u. u (q e;:j/i/i 

Protocol WHC-HEIS 
Version Ver 1,0 

Fona DW-LCS 
version ._2._..23 ____ _ 

Report date 03/19/93 

I 
I 

I 
I 
\ 
\ 
I 
I 



q6 Virljt\z WJl.\5' J ii .J I • -, !kil ;;., 

SDG 7136 
Contact Dlnkar Kharkar 

REPLICATE 
Lab s8fl1)le id N212017·17 

Dept S8f11>le id 7136·017 

PARAMETER 
REPLICATE 2a ERR 

pCI/G (COONT) 

Gross Alpha 
Gross Beta 
Uraniun 233/234 
Uraniun 235 
Urani llll 238 
Plutonillll 238 
Plutoniun 239/240 
Americiun 241 
Strontillll 90 
GAMMA SCAN ANALYTES 
Potasshm 40 
Iron 59 
Chromillll 51 
Cobalt 60 
Zinc 65 
Ruthenillll 106 
Cesiun 134 
Cesiun 137 
Europiun 152 
Europiun 154 
Radiun 226 
Thoriun 228 
Thoriun 232 

I QC: 11221-11225 

REPLICATES 
Page 1 

SUMMARY DATA SECTION 
Page 14 

4.0 
3.7 
0.28 
0.091 
0.29 
0.016 
0.011 
0.013 
0.24 

1. 1 

0.067 
0.099 

0.12 
o.on 
0.17 

TMA NORCAL 
REPORTING GRIJ.JP 7136 

REPLICATE 

ORIGINAL 
Lab s~le id N212D17·01 

Dept Saq)le id 7136-001 
Received 12/02/92 

X moisture ..,3aa.a7""" • .._8 __ 

Client Westinghouse Hanford 
Contract MBH·SW-069262 

Cl f ent s~le id .,.B0:,:.:7~N.:.,..F9"---------
Matrl x ~SO;:,al.,.L,__ ___ _ 

Collected ..,_11::..1.f.:::2l:.12/~9.:::.2 __ _ 
Chain of custody id 199806 226 

M>A 
pCI/G 

RDL 
pCI/G 

QUALi • ORIGINAL 2a ERR l'l>A 

pCi/G 
QUALi • RPO 3a PRO 

FIERS X TOT LIMI 

·:-i J::::::,: :: 10 

}/: #.}if: 10 

: J::ffEElU 0
•
3 

. ()~2::/ O .3 
. :ro}t t:: o. 3 

t,Jf3 \ 
·. :'ht&'ir: 
_··::0~01:• 

.·. -~i9.:: 
: ::::1:::i:!/i::f=='f 

:::•·;:;:•:•::;•:•:-:.: ·,:. 

,iii~ 
<·':'=oti' •·U= 

0.05 
0.05 
0.05 
2 

0.05 

0.05 

FIERS TEST pCi/G (COONT) 

3. 9 \ :~tt:t+ J 

4. 1 : {:::~::}/fJ 
0. 26 : Q/ l:}if 
o. 042 \\{iij1,~{I} u 
0.27 .· O.L . ·.:· 
o.ou =:t::ofoi\t u 
0.008 ::: ::g\o,.~Jt U 
0.012 i)}Ci2 '::'( U 
0.23 

1.1 

0.073 
0.17 

0.15 
o. 11 
0.26 

·:.=·::/'\{/? 
;::::•::\':biz :::::•: u 

Lab id _TM__.,AN __ 

Protocol WHC·HEIS 
Version Ver 1.0 

Fon11 DW·REP 
Version ...,2.:.::23=--

Report date 03/19/93 



AIT ACHMENT 4 

DATA VALIDATION SUPPORTING DOCUMENTATION 



RADIOCHEMISTRY DATA VALIDATION CHECKLIST 

VALIDATOR: (;~ 

1. Completeness 
. . 

1.1 Complete~ess Checklist ~ompl,ete the apgropriate. checklist for each_anaJysis type and 
attach). ./.:.--~ /1o/(.,A~ r ~ ~~ ~ /J~ . 
2. Calibration 

2.1 Initial Calibration 

Was instrument calibrated within specified time 
period or annually? 

If NO, qualify all associated data as unusable (R). 

Was each detector used for the associated data calibrated? 

If NO, qualify all associated data as unusable (R). 

Are calibration standards NIST traceable or equivalent? 

If NO, qualify all associated data as unusable (R). 

Were calibration standards expired? 

If YES, qualify all associated data as unusable (R). 

@No NIA 

E) No NIA 

@No NIA 

Yes No@ 

Comments: ___________________________ _ 

1 



RADIOCHEMISTRY DATA VALIDATION CHECKLIST 

2.2 Continuing Calibration 

Is check source identified by activity and radionuclides? 

H NO, qualify all associated data as estimliled 0). 

Has check source been counted daily? 

If NO, qualify all associated data as unusable (R). 

Are check source counts within ±3S control limits? 

H NO, qualify all associated data as unusable (R). 

Have background counts been performed at least 
weekly and before and after all field and QC samples 
associated with the SDG? 

H NO, qualify all associated results as unusable (R). 

Are background counts within ±3S control limits? 

H NO, qualify all associated results as unusable (R). 

@ No NIA 

e, No NIA 

@ No NIA 

@ No NIA 

(5 No NIA 

Comments:. ______________________________ _ 

2 

---

I 
I 

\ 
I 
I 
I 

\ 



RADIOCHEMISlRY DATA VALIDATION CHECKLIST 

3. Blanks 

Have reagent/method/field blanks been 
analyzed with the SDG? 

l~ 

H NO, qualify all results >LLD as estimated 0). 

Are positive results reported in the 
reagent/method/field blanks? 

@ No NIA 

Yes@ NIA 

H YES, qualify positive results less than the MDA as nondetecb (U). Qualify sample results 
< lOX the blank value but greater than the MDA as estimated 0). 

Can blank results be verified/calculated properly? s No NIA 

Comments: ·----------------------------

3 



RADIOCHEMISTRY DATA VALIDATION CHECKLIST 

4. Detection Limits and Sample Results 

Can LLDs and MDAs be verified? 

H NO, qualify all results as estimated detects 0) or estimated nondetects (UJ). 

Do reported results meet the detection limit requirements? 

Note discrepancies in the validation report narrative. 

Can reported results be verified? 

G No NI~ 

@ No NIA 

@ No NIA 

H NO, note missing data in the validation report. Correct results on the photocopied report 
fonns and include in the validation report. 

Comments: ------------------------------

4 



RADIOCHEMISTRY DATA VALIDATION CHECKLIST 

5. Radiometric and Gravimetric Yields 

Were spikes/tracers/chemical yields analyzed 
in each SDG and/or sample as appropriate for 
the analytical method? ·~ @ No NIA 

If NO or if inappropriate tracers were used qualify associated results as unusable (R). 

Was a field blank used for the spike/tracer/chemical 
yield analysis? 

If YES, note in the validation narrative. 

Is spike/tracer/chemical yield recovery within the 
limits of 30-105% for sample results 
<4X the spike activity? 

Verify the spike recoveries and qualify associated results as follows: 

%R: <30% 30-105% >105% >115% 

<LLD R acceptable UJ R 

5 

Yes @> NIA 



q6 I -Zl,cp a1sz 
j ,J ,11C,.,..,~1( I\.., 

RADIOCHEMISTRY DATA VALIDATION CHECKLIST 

6. Duplicate Samples and Analyses 

Has at least one duplicate analysis 
been performed for every 10 samples in the SDG? 

H NO, qualify all associated results as estimated 0). 

Has the field blank been used for 
duplicate or MS,'MSD analysis? 

Are RPO values ~35% for results >SX the 
LLD and within ±2X the LLD for results <SX the LLD? 

Yes@ NIA 

@) No NIA 

H NO, qualify associated results <LLD as estimated nondeteds (UJ) and all associated results 
> LLD as estimated detects 0). 

6 



q6 l1l1QZ n-,51. 
j ~ ,.J I • ,.. 1C1.t ... , ~J 

RADIOCHEMISTRY DATA VALIDATION CHECKLIST 

7. Laboratory Control Samples 

Are LCS results within the control limits 
of 80-120% 

If NO, qualify results as follows: 

%R: 

Results < LLD: 
Results > UD: 

<50% 50-79% 

R 
R 

UJ 
J 

>120% 

R 
R 

Has at least one LCS been analyzed with the SDG? 

If NO, qualify all associated results as estimated 0). 

Comments: 

@No NIA 

@ No NIA 

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

7 



RADIOCHEMISTRY DATA VALIDATION CHECKLIST 

8. Holding Times 

Have all samples/analyses been completed within 
5 half-lives or 180 days, whichever comes first? @ No NIA 

H NO, qualify all associated results > LLD as estimated detects (J) and all associated results 
<LLD as estimated non-detects (UJ). For gross exceedances (> 2X criteria) qualify all 
associated results as unusable (R). 

Comments:. _____________________________ _ 

8 



RADIOCHEMISTRY DATA VALIDATION CHECKLIST 

9. Method Specific and Other Quality Control 

9.1 Gas Proportional Counters 

Are field and QC sample preparations outside 
the range of the self absorption curves? 

If YES, qualify all associated data H estimated 0). 

Are initial detector efficiencies <2D% 1 

If YES, qualify all associated data as unusable (R). 

Have statistical tests been performed routinely 
(at least weekly)? 

If NO, qualify all associated data as estimated 0). 

Have stability verifications been performed after each gas change? 

If NO, qualify all associated data as estimated 0). 

Yes~ NIA 

~ No NIA 

Yes No@ 

Comments:. _____________________________ _ 

9 



Cl6 I Zl\Q? cr15t: .1)1.J 11.. .. ,11,.,µ 

RADIOCHEMISTRY DATA VALIDATION CHECKLIST 

9.2 Alpha Spectroscopy 

Has detector system_ been calibrated across the 
energy range of interest? 

H NO, qualify all results as unusable (R). 

Yes No§ 

Is detector resolution adequate to identify each 
peak centroid? ® No NIA 

H NO or if resolution cannot be determined, qualify all results as unusable (R). 

Is resolution at least 20 keV FWHM? 

H NO, qualify all results as estimated 0). 

Do check source efficiencies agree within 5% of 
initial calibration efficiencies or are 
they within the control limits or ±3S of the mean? 

If NO, qualify all associated results as unusable (R). 

Was each sample spiked with a tracer? 

If NO, qualify all associated results as unusable (R). 

Are tracer recoveries within the control 
limits of 30 to 105%7 

If NO, qualify all results as follows: 

%R: <30% 30-105% >105% >115% 

Results <LLD: R acceptable UJ R 

Yes No@ 

Yes Noe 
@)No NIA 

Yes® NIA 

Results > LLD: R acceptable J R 

Comments: i)A,{uM Jw\ Y"<'.~ ~@ ~.Ru:, flxr-f ,i,J 6 }r 

(~ /fnq;JG '{ } /]~ -JalC<.M&~ Cf.A /J.__ (Jy U..,v2-

10 



RADIOCHEMISTRY DATA VALIDATION CHECKLIST 

9.3 Gamma Spectroscopy 

Does efficiency calibration approximate a 
smooth semi-log curve? 

H NO, qualify all results as unusable (R). 

Have geometry or matrix factors been accounted 
for in all analyses 7 

If NO, qualify all associated results as unusable (R}. 

Does the detector calibration cover the energy range 
of interest and at least Oto 2 MeV? 

H NO, qualify all results outside the energy range as unusable (R}. 

Is resolution of the detector system adequate 
and less than 5 FWHM? 

H NO, qualify all results as estimated 0). 

---~ 
Q~ No NIA 

~ No NIA 

@No NIA 

Yes No@ 

Comments:. _____________________________ _ 

11 



RADIOCHEMISTRY DATA VALIDATION CHECKLIST 

9.4 Alpha Emitting Radium Isotopes 

Have single radium isotopes (Ra-223, Ra-224, Ra-226) 
been report_ed? Yes No © 
H YES, qualify all results attributed to a single radium isotope as estimated 0) if ·the 
contribution to the total from individual isotopes is unknown. 

Can time from sample precipitation to counting be verified? 

H NO, qualify all associated results >MDA as estimated 0). 

Have barium interferences been identified 
and accounted for? 

H NO, qualify all associated results with elevated barium levels as estimated 0). 

Has counting efficiency for Ra-226 been determined 
for each SDG? 

H NO, qualify all associated results as unusable (R). 

Have blanks been analyzed with each group to check for 
possible radium contamination in the reagents? 

H NO, qualify all associated results as estimated 0). 

Yes No ~ 

Yes No e 

Yes No ~ 

Yes No ~ 

H sample was preserved at collection has analysis 
been completed within 180 days or 5 half-lives? Yes No e 
ff NO, qualify results >LLD as estimated detects 0) and results < LLD as estimated non
detects (UJ). 

H samples were not preserved, were samples received within 5 days of 
sampling? 

• Were samples preserved at the laboratory upon receipt? 

• Were samples held after preservation for at 
least 16 days 7 

H NO, to any of the above, qualify associated sample results as estimated 0). 

Yes No@ 

Yes No@ 

Yes No . ~ 

Comments: ______________________________ _ 

12 



RADIOCHEMISTRY DATA VALIDATION CHECKLIST 

95 Radium 226 Analysis using Scintillation (Lucas) Cell Counting 

Is calibration data present and can it be 
associated with the samples? 

If NO, qualify associated sample results as unusable (R). 

Was the counting system cah'brated each day that 
samples were analyzed? 

If NO, qualify associated results as estimated 0). 

Was the counting system cah'brated after 
replacing the scintillation cell? 

Yes No@ 

Yes No ~ 

Yes No /!ii;J 
If NO, qualify associated results as estimated 0) if the cell has a previously determined 
calibration constant and unusable (R) if no constant is available for the replacement cell. 

Were blanks analyzed with each sample group to check 
for radium contamination in reagents? 

If NO, qualify associated results as estimated 0). 

If sample was preserved at collection has analysis been 
completed within 180 days or 5 half-lives? · 

Yes No(§, 

Yes No~ 

If NO, qualify results >LLD as estimated detects 0) and results< LLD as estimated non
detects (UJ). 

If samples were not preserved, were samples received within 
5 days of sampling? 

• Were samples preserved at the laboratoiy upon receipt? 

• Were samples held after preservation for at 
least 16 days? 

If NO, to any of the above, qualify associated sample results as estimated 0). 

Yes No ® 
Yes No @ 

Yes No ~ 

Comments: _____________________________ _ 

13 



RADIOCHEMISTRY DATA VALIDATION CHECKLIST 

9.6 Tritium Analysis by Liquid Scintillation Counting 

Do calibration standard matrices match the sample matrices? 

H NO, qualify associated results as estimated 0). 

Has at least one calibration standard been processed 
with the samples? 

Yes No6 
Yes No~ 

H NO, qualify results associated with runs lacking calibration standards as unusable (R). 

Have results for counting efficiency determination been provided? 

H NO, qualify all associated results as unusable (R). 

Do tritium levels in the blanks exceed the MDA? 

Yes No e 
Yes No 0 

H YES, qualify associated results less than lOX the background tritium level (blanks} as · 
estimated 0). 

Have blanks been analyzed with each sample run to check for 
potential contamination in the chemical reagents? 

H NO, qualify associated results as estimated 0). 

Yes No @ 

Comments: _____________________________ _ 

14 



RADIOCHEMISTRY DATA VALIDATION CHECKLIST 

9.7 Fluorometric Analysis of Uranium 

Has the laboratory provided evidence that cation and 
anion interferences are negligible for the matrix or that 
matrix interferences have been accounted ·for? 

If NO, qualify associated results as estimated 0). 

Has the laboratory provided a description of the method 
of fusion standardization or provided data supporting 
fusion standardization? 

If NO, qualify associated results as estimated 0). 

Was calibration performed immediately prior to sample analysis? 

If NO, qualify associated results as estimated 0). 

Yes No(§i} 

Yes No~ 

Yes No~ 

Comments: _____________________________ _ 

15 
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Thermo Analytical Inc. 

TMA/Norcal 

2030 Wright Avenue 

P. 0. Box 4040 
Richmond, C4 94804-0040 

(510) 235-2633 Fax No. (510) 235-0438 

June 1, 1993 

Ms. Jeanette Duncan 
Westinghouse Hanford Company 
Hanford Analytical Services Management 
P.O. Box 1970 
Richland WA 99352 

Dear Ms. Duncan: 

Enclosed are the standard factors and background data that you requested for TMA data packages 7136, 
7131, 7116, and 7106. The counter QC information for alpha counting you requested is already 
contained in the data packages. 

Please call if you have any further questions . 

Yours sincerely, 

N. Joseph Verville 
Asst. Manager TMA/Norcal 
Nuclear Projects 

Enclosures: SF/backgrounds 7136, 7131, 7116, 7106 



96 l3l~92.~B769 
04/30/93 10:21 WHC _HA_SM_3_4S_-H_ILL_s _______ 006 _____ _ 

; 4-28-93 : 1:31PM; GOLDER ASSOCfATES~ sos 3721546;#12/13 

Add1tfona1 Missing Data Ident1ffed ,s of 4/29/93: 

ANALYSIS DETECTOR OR SAMPLE ID MISSING DATA 
Data Package IDr . B07FF7-TM-3801 ,~ 
lab. Reporting Grotq1: 7106 .-
Lab: ~Norc:11 
Project: 00-BP-1 
Isotopic Pluton1ua S$12. SS14. SS23, SS24, QC status 1s not 

SS25, ss2&. SS27, SS28 racol"ded on the •Aspac 
through sm Eff SUlllllary Sheet• 

Urtniu11 All Staples SOP detailfng 
calibration procedures 
and s~le res~lt 
calcul•tions for Luer 
Phosphor1 aetry ..thad 

Tachn.et1uia-g9 LBGl through LB64, Backgraimd QC check 
LBG10 through LBG14 data is 111 Hing 

ANALYSIS DETECTOR OR SAMPLE ID I MISSING DATA 
Oeta Pack•v• 10: B07F60-THA-374 
Lib Reporting Group: 7108 
Lab: TNA/Horca.1 
Project: 200-BP•l 

Isotopic Pluton1um SS12, SS14. SS23. SS24, QC status is not 
SS25, SSZ6, SS27, SS28 recorded on the •As,ee 
through SS46 Eff Suaary Sheet• 

Uranium All Sal'llples SOP deta11fng 
cal1brat1on procadures 
and sanple result 
calcul•t1ons for Luer 
PhosphoriMtry uthod 

Gross Alph• 1nd Beta All d•tecton used for Mo continuing 
sample analysis ca11brat1on or 

background check QC 
status infonnat1an 
reported. 

ANALYSIS DETECTOR OR SAIIPLE ID HISSING DATA 

Data Package ID: B079P8•TPCA•363 
Lab Reporting Group: 7116 
lib: TMA/Norca1 
Project, 200-&P-1 

Isotopic Plutonium S527, SS28. and SS31 QC status is not 
through SS37 recorded on the •Aspec 

Eff Suanary Sheet• 

11 
C: 1"11'\ ., ......... . ,.. r. 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



t · · '. . 9r, . lp:1z n,, 
. ***~·****************** ~ *4*~o . · ****************************************** 

~ -~~1'0 S S Counter G. C. Status 03: 15:53 05-JAN-93 
~*************************************************************************** - TUE 
..., Status at this time ( .;. Detector SF GMT BK GMT BK4. 75 GMT BK6.49 -------- ---------- ----------- ----------- -----------::: .. LBG 1 0.999 4. 0.632 2. 0. 930FC290. 0.663 214. . · .. . LBG 2 1. 005 4. 0. 541 -~ 2. 0.692 290. 0.705 214. LBG 3 0.983 4. 0. 510 2 . 0. 553 290. 0.479 214. LBG 4 1. 012 4. 0. 732 . 2. 0. 791 290. o. 768 214. 

LBG 5 1. 071NG 99. 0. 368NG225. 0.854 185. 0 . 578 281. 
LBG 6 1.024NG 77. 0. 791NG 76. 0.770 185 . 0.665 281. 
LBG 9 1. 002 4. 0.647 2 . . 0 . 576 290. 0.587 214. 
LBG 10 0 . 966 4 . 0 . 593 2 . 0. 711 290 . 0.620 214. 
LBG 11 0.992 4. 0 . 537 2. 0.599 185. 0. 564 214: 
LBG 12 0 . 977 4 . 0 . 635 2. 0.692 185. 0.599 214. 
LBG 13 1. 044 4 . 0. 539 2. 0.822 185. 0. 564 214. 
LBG 14 1. 081 4. 0 . 607 2. 0. 736 185. 0.623 214. 
LBG 15 1 . 034 4. 0 . 692 4. 0. 762 290. 0. 785 214. 
LBG 16 1. 035 4. 0.618 '.:, 0 . 622 290. 0.589 214. .... 
GAW 17 3.207 5 . 0. 151 2. 0.000 0. 0.000 0 . MEW 19 1. 017 4 . 13.230NG 4 . 0.666 123. 0. 777 123. GAW 21 3.686 5. 0 . 122NG 2. 0.000 0 . 0.000 0. 
2PI 22 2 . 177NG365. 0. 188NG 2. 0.000 0 . 0.000 0 . 
GAW 23 3.209 90. 0 . 018 32. 0.000 0 . 0.000 0. 
GAW 24 2.951 5 . 0.069 2. 0.000 0 . 0.000 0. 
2PI 25 2.093 118. 0. 107NG180. 0.000 0. 0.000 0 . 
2PI 26 2 . 326 118. 0. 199NG180. 0.000 0. 0 . 000 0 . 
LSC 4 0.000 0 . 0 . 000 0. 0.000 0. 0.000 0. 
LSC 5 0.000 0 . 0.000 0 . 0.000 0 . 0.000 0. 
VLB 1 1. 100 190. 0.289 190. 0.000 0. 0.000 0 . 
VLB 2 1. 130 190. 0.246 190. 0.000 0. 0.000 0. 
VLB 3 1. 105FC 190. 0 . 236 190. 0.000 0. 0.000 0 . 
VLB 4 1. 109 190. 0.291 190. 0.000 0 . 0.000 0 . ' ·· VLB 5 1. 0:,7 190. 0.219 190. 0.000 0 . 0.000 0 . 
VLB 6 1. 068 190. 0.246 190. 0.000 0. 0.000 0 . 
VLB 7 1. 091 190. 0. 196 190. 0.000 0. 0.000 0 . 
VLB 8 1. 213 190. 0. 251 190. 0.000 0 . 0 . 000 0. 
GAW 101 0.999 4 . 0 . 116 3. 0.000 0 . 0 . 000 0. 
GAW 102 1.000 4 . 0 . 098 3. 0.000 0 . 0.000 0 . 
GAW 103 0.993 4 . 0. 106 3. 0.000 0 . 0.000 0 . 
GAW 104 0.997 4. 0.077 3. 0.000 0. 0.000 0 . 
GAW 105 1.003 4. 0.065 3 . 0.000 0. 0.000 0. 
GAW 106 1.001 4. 0.075 3. 0.000 0. 0.000 0. 
GAW 107 1. 003 4. 0.081 3 . 0.000 0. 0.000 0. 
GAW 108 1.000 4 . 0 . 080 3. 0.000 0 . 0 . 000 0. 
GAW 109 0 . 999 4. 0.068 3. 0.000 0. 0.000 0 . 
GAW 110 1.002 4 . 0 . 088 3 . 0.000 0 . 0.000 0. 
GAW 111 0.995 4. 0 . 118 3. 0.000 0. 0. ooo. 0. 
GAW 112 1.001 4. 0.086 3. 0.000 0. 0.000 0. 
GAW 113 1.008 4. 0. 120 3. 0.000 0 . 0.000 0. 
GAW 114 1. 012 4. 0 . 093 3. 0.000 0 . 0.000 0. 
GAW 115 1.006 4. 0 . 110 3. 0.000 0. 0.000 0. 
GAW 116 1. 006 4 . 0.071 3. 0 . 000 0 . 0.000 0. 
GRB 101 0 . 990 4 . 1 . 085NG 3 . 0.000 0. 0.000 0. 
GRB 102 0.987 4 . 1. 561 3. 0.000 0 . 0 . 000 0. 
GRB 103 0.996 4 . 1 . . 141 3 . 0.000 0 . 0.000 0 . 
GRB 104 0.985 4 . 1 . 060 3 . 0 . 000 0. 0.000 0. 
GRB 105 1.014 4 . 1 . 280 3. 0.000 0. 0.000 0. 
GRB 106 1.017 4. -1 . 532 3 . 0 . 000 0. 0.000 0. 



f Gff~ •: 107 1. 005 ) 13t\AZ1 'j ¢ 3. 0.000 0 . 0.000 0. C ~ .I ·. L 
·,GRB 108 1.009 4. 1.046NG 3. 0.000 0. 0.000 0 . 
~ GRB 109 1. 000 4. 1. 041 3. 0.000 0 . 0.000 0 . ( _. GRB 110 1. 000 4. 1. 365 3 . 0.000 0. 0 . 000 0. GRB 111 0.988 4 . 1.049 3 . 0.000 0. 0.000 0 . :... GRB 112 0.986 4. 1. 219 3 . 0.000 0. 0.000 0. ( . GRB 113 1. 005 4 . 1. 013 3 . 0.000 0 . 0 . 000 0 . GRB 114 0.999 4. 1. 053 3. 0.000 0. 0.000 0. 
~ GRB 115 0.991 4 . 0.996 3 . 0.000 0. 0.000 0. ( -~ GRB 116 1.001 4. 0 . 993 3 . 0.000 0. 0.000 0. 

GAW 201 1. 015 4 . 0.011 3. 0.000 0. 0.000 0 . GAW 202 1. 011 4. 0. 014 · 3. 0 . 000 0 . 0.000 0 . ( GAW 203 1.001 4. 0.023 3. 0.000 0. 0 . 000 0. GAW 204 0.994 4 . 0.010 3. 0.000 0. 0.000 0. GAW 205 1.043 4. 0.010 3. 0.000 0. 0.000 0 . ( GAW 206 1. 035 4 . 0 . 008 3 . 0 . 000 0 . 0.000 0. GAW 207 1.007 4. 0.020 3 . 0.000 0. 0.000 0 . 
GAW 208 0.992 4. 0.027 3. 0.000 0 . 0.000 0. 
GAW 209 1.003 4 . 0.031 3. 0.000 0. 0.000 0 . 
GAW 210 0.990 4 . 0.011 3. 0.000 0. 0.000 0. 
GAW 211 0.985 4. 0 . 019 3. o.oco 0. 0.000 0. ( GAW 212 0.980 4. 0.014 3. 0.000 0. 0.000 0. 
GAW 213 0.996 4 . 0.021 3 . 0.000 0. 0 . 000 0. 
GAW 214 0.998 4. 0. 011 3 . 0.000 0 . 0.000 0. 
GAW 215 1. 006 4. 0.015 3 . 0.000 0. 0.000 0 . 
GAW 216 0.998 4. 0.018 3 . 0.000 0 . 0.000 0. 
GRB 201 0.994 2 . 0 . 480 3. 0.000 0 . 0.000 0. 
GRB 202 0 . 992 2. 0.381 3. 0 . 000 0. 0 . 000 0. 
GRB 203 0.988 2. 0.464 3. 0.000 0. 0.000 0. 
GRB 204 0.991 2 . 0.388 3 . 0.000 0 . 0.000 0. 
GRB 205 1. 008 4 . 0.320 3. 0 . 000 0. 0.000 0. 
GRB 206 1. 005 4. 0 . 447 3. 0.000 0. 0.000 0. 
GRB 207 0.995 4. 0.478 3 . 0.000 0. 0.000 0. 
GRB 208 0.994 4 . 0.489 3. 0.000 0. 0.000 0. 
GRB 209 1.008 4. 0 . 449 3. 0.000 0. 0.000 0. 
GRB 210 0.998 4 . 0.388 3. 0.000 0. 0.000 0. 
GRB 211 0.989 4 . 0.460 3. 0.000 0 . 0.000 0. 
GRB 212 0.997 4 . 0.402 3. 0.000 0 . 0.000 0. 
GRB 213 1. 010 4 . 0 . 480 3. 0.000 0. 0 . 000 0 . 
GRB 214 1. 001 4 . 0.556 3. 0.000 0 . 0.000 0. 
GRB 215 1.001 4 . 0.417 3. 0.000 0. 0 . 000 0. 
GRB 216 1.005 4. 0.440 3 . 0.000 0. 0.000 0 . 

Recent G. C. counts 
Gl'OSS G. C. 

Detector GC Date Counts Hin. Value Sigma Control limits -------- ------ ------- ------- ------ ------ ----- ---·----------GRB 209 BK 1. 190 960. 2157. 60 0 . 445 0.014 0.363 - 0. 549 
GAW 209 BK 1. 190 65. 2157.60 0.030 0 . 004 0.006 - 0 . 058 
GRB 210 BK 1. 190 864. 2157. 60 0.400 0 . 014 0.357 - 0.422 
GAW 210 BK 1. 190 30. 2157. 60 0.014 0.003 -0.006 - 0.028 
GRB 211 BK 1. 190 1096. 2157.60 0. 508 0.015 0 . 266 - 0.648 
GAW 211 BK 1. 190 49. 2157. 60 0.023 0.003 0.005 - 0. 031 · 
GRB 212 BK 1. 190 882. 2157.60 0 . 409 0.014 0.345 - 0 . 455 
GAW 212 BK 1. 190 31 . 2157.60 0 . 014 0 . 003 -0.008 - 0.035 
GRB 201 BK 1. 192 986. 2154.41 0.458 0.015 0 . 420 - 0. 549 
GAW 201 l3K 1. 192 23. 2154. 41 0. 011 0.002 0.001 - 0.022 
GRB 202 BK 1. 192 789. 2154.42 0.366 0.013 0 . 312 - 0.447 
GAW 202 BK 1. 192 19. 2154.42 0.009 0. 002 0.004 - 0.023 
GRB 203 BK 1. 192 999. 2154. 41 0. 464 0 . 015 0 . 401 - 0. 535 
GAW 203 BK 1. 192 49. 2154. 41 0.023 0.003 0 . 004 - 0.040 
GRB 204 BK 1. 192 873. 2154.41 0.405 0.014 0 . 283 - 0.481 



- - ~ 

f GA~ -· 204 BK l9Z 0~ '"I 2154.41 0.012 0.002 -0.003 - 0. 022 Y• . lt,.I ~ 
. •. ,GRB 205 BK 1. 196 700. 2148.97 0.326 0.012 0.255 - 0. 399 f' GAW 205 BK 1. 196 20. 2148. 97 0.009 0.002 -0.004 - 0.027 GRB 206 BK 1. 196 976. 2148.97 0.454 0.015 0.399 - 0 . 492 GAW 206 BK 1. 196 18. 2148.97 0 . 008 0.002 -0.003 - 0.019 
c- ~:~ 207 BK 1. 196 947. 2148. 97 0.441 0.014 0.379 - 0.608 

207 BK 1. 196 37. 2148. 97 0. 017 0 . 003 -0.015 - 0.066 · GRB 208 BK 1. 196 1000. 2148.97 0.465 0 . 015 0.378 - 0.619 GAW 208 BK l. 196 47. 2148.97 0 . 022 0. 003 0.011 - 0.048 GRB 213 BK 1. 191 987. 2l~56. 30 0.458 0.015 0.409 - 0. 565 GAW 213 BK 1. 191 31. 2156.30 0.014 0.003 0.003 - 0.041 GRB 214 BK 1. 191 1180. 2156.30 0. 547 0.016 0.422 - 0.690 GAW 214 BK 1. 191 23. 2156. 30 0.011 0.002 -0.005 - 0.028 GRB 215 BK 1. 191 907. 2156.30 0.421 0.014 0.345 - 0.485 GAW 215 BK 1. 191 27. 2156.30 0.013 0.002 0.001 - 0.031 GRB 216 BK 1. 191 961. 2156.30 0.446 0.014 0 . 397 - 0.478 GAW 216 BK 1. 191 23. 2156.30 0.011 0.002 0.008 - 0.032 GRB 209 SF 2. 756 91111. 10. 00 1. 017 0.003 0 . 977 - 1. 037 GRB 210 SF 2. 756 93577. 10.00 1. 005 0.003 0.968 - 1.028 GRB 211 SF 2. 756 98718. 10.00 0.994 0.003 0.960 - 1. 019 GRB 212 SF 2. 756 94932. 10.00 1. 002 0.003 0.965 - 1.025 GRB 213 SF 2. 756 94667. 10.00 1. 010 0.003 0.968 - 1.061 GRB 214 SF 2. 756 91112. 10.00 1. 009 0.003 0.964 - 1.045 GRB 215 SF 2. 756 95560. 10.00 0.994 0.003 0.974 - 1. 034 GRB 216 SF 2. 756 94339. 10.00 1. 000 0.003 0.978 - 1.039 GRB 205 SF 2. 756 89378. 10.00 0.998 0.003 0.980 - 1. 041 GRB 206 SF 2. 756 92666. 10.00 0.999 0.003 0.975 - 1.036 GRB 207 SF 2.756 91382. 10.00 0.991 0.003 0 . 967 - 1.027 
GRB 208 SF 2. 756 101198. 10.00 0.984 0.003 0.965 - 1.025 
GRB 201 SF 2. 774 88723. 10.00 0.995 0.003 0.964 - 1. 023 
GRB 202 SF 2. 774 91546. 10.00 0.989 0.003 0.963 1.022 
GRB 203 SF 2. 774 95702. 10.00 0.986 0.003 0.958 - 1. 018 
GRB 204 SF 2.774 72881 . 10.00 0.988 0.004 0.961 - 1.021 
GRB 101 BK 0.000 2424. 2467.32 0.982 0.020 0.997 1. 164 FAIL 
GAW 101 BK 0.000 264. 2467.32 0. 107 0.007 0.088 - 0. 148 
GRB 102 BK 0.000 3778. 2467.32 1. 531 0.025 1. 486 - 1.657 
GAW 102 BK 0.000 205. 2467. 32 0.083 0.006 0.061 - 0. 131 
GRB 103 BK 0.000 3014. 2467.32 1. 222 0.022 1. 010 - 1. 266 
GAW 103 BK 0.000 289. 2467.32 0. 117 0.007 0.061 - 0. 148 
GRB 104 BK 0.000 2638. 2467.32 1. 069 0.021 0.992 - 1. 130 
GAW 104 BK 0.000 208. 2467.32 0.084 0 . 006 0.054 - 0. 104 
GRB 105 BK 0.000 3143. 2468.06 1. 273 0.023 1. 176 - 1. 410 
GAW 105 BK 0. 000 163. 2468 . 06 0.066 0.005 0.041 - 0.095 
GRB 106 BK 0.000 3843. 2468.06 1. 557 0.025 1. 397 - 1. 717 
GAW 106 I3K 0.000 248. 2468.06 0. 100 0.006 0.018 - 0. 148 
GRB 107 BK 0.000 2523. 2468. 06 1. 022 0.020 0.867 - 1. 166 
GAW 107 BK 0.000 178. 2468.06 0.072 0.005 -0.001 - 0. 181 
GRB 108 BK 0.000 2558. 2468.06 1.036 0.020 0.905 - 1. 174 
GAW 108 BK 0.000 195. 2468.06 0.079 0.006 0.025 - 0. 149 
GRB 109 BK 0.000 2607. 2467.97 1. 056 0.021 0.910 - 1. 176 
GAW 109 I3K 0.000 140. 2467.97 0.057 0.005 0.053 - 0.087 
GRB 110 BK 0.000 3301. 2467. 97 1. 338 0.023 1. 248 - 1. 515 
GAW 110 BK 0.000 191. 2467.97 0.077 0 . 006 0.048 - 0. 123 -
GRB 111 BK 0.000 2656. 2467.97 1. 076 0.021 0.931 - 1. 138 
GAW 111 BK 0.000 276. 2467. 97 0. 112 0.007 0.078 - 0. 160 
GRB 112 BK 0.000 2934. 2467. 97 1. 189 0.022 1. 128 - 1.327 
GAW 112 BK 0.000 201. 2467. 97 0.081 0.006 0.047 - 0. 124 
GRB 113 BK 0.000 2417. 2468.38 0.979 0.020 0.877 - 1. 138 
GAW 113 BK 0.000 289. 2468.38 0. 117 0.007 0.083 - 0. 153 
GRB 114 BK 0. 000 2545. 2468.38 1.031 0.020 0.960 - 1. 156 
GAW 114 BK 0.000 199. 2468.38 0.081 0.006 0.060 - 0. 134 
GRB 115 BK 0.000 2444. 2468. 38 0. 990 0.020 0.844 - 1. 172 
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~ . .. Q 3llQ,, ·1,· . · I l i ~ 
6' GAW" 115 BK o_ ,., .i '- it st .., 468. 38 0. 113 0 . 007 0 . 082 - 0. 146 ·· GRB 116 BK 0 . 000 2503. 2468 . 38 1. 014 0.020 0.922 - 1. 078 
10- GAW 116 BK 0. 000 164. 2468.38 0 . 066 0 . 005 0 . 031 - 0. 118 

' ~ GRB 109 BK 2.694 1679. 1695.01 0 . 991 0.024 -- 0.908 - 1. 184 GAW 109 BK 2.694 104. 1695. 01 0.061 0.006 0 . 053 - 0.085 ·· GRB 110 BK 2.694 2300. 1695. 01 1. 357 0.028 1. 245 - 1. 524 • GAW 110 BK 2.694 165. 1695 . 01 0.097 0. 008 0.047 - 0 . 125 GRB 111 BK 2 . 694 1846. 1695.01 1.089 0.025 0 . 927 - 1. 145 GAW 111 BK 2.694 198. 1695. 01 0. 117 0.008 0.076 - 0. 163 • GRB 112 BK 2. 694 1998. 16q5_ 01 1. 179 0.026 1. 135 - 1. 328 GAW 112 BK 2.694 126. 1695.01 0.074 0.007 0.051 - 0. 124 GRB 101 BK 2.694 1658. 1694. 53 0.978 0.024 0.995 - 1. 170 FAIL, GAW 101 BK 2.694 196. 1694. 53 0 . 116 0 . 008 0 . 086 - 0 . 149 GRB 102 BK 2.694 2561. 1694. 53 1. 511 0.030 1. 480 - 1. 658 GAW 102 BK 2.694 153. 1694. 53 0.090 0.007 0.061 - 0. 133 GRB 103 BK 2.694 1960. 1694. 53 1. 157 0.026 1. 004 - 1. 264 GAW 103 BK 2.694 176. 1694. 53 0 . 104 0.008 0 . 061 - 0 . 151 GRB 104 BK 2.694 1745. 1694. 53 1. 030 0.025 0. 987 - 1. 132 GAW 104 BK 2. 694 129. 1694. 53 0.076 0.007 0.061 - 0. 101 GRB 105 BK 2. 694 2108. 1695. 07 1. 244 0.027 1. 169 - 1. 417 GAW 105 BK 2.694 107. 1695.07 0.063 0.006 0.040 - 0.094 GRB 106 BK 2 . 694 2472. 1695. 07 1. 458 0 . 029 1. 407 - 1. 721 GAW 106 BK 2 . 694 121 . 1695. 07 0.071 0 . 006 0.014 - 0 . 151 GRB 107 BK 2.694 1612. 1695. 07 0.951 0.024 0.901 - 1. 151 GAW 107 BK 2.694 128. 1695. 07 0 . 076 0.007 -0.004 - 0 . 187 GRB 108 BK 2.694 1746. 1695 . 07 1. 030 0.025 0.926 - 1. 168 GAW 108 BK 2. 694 120. 1695.07 0.071 0.006 0.023 - 0. 153 GRB 113 BK 2.694 1672. 1695.28 0.986 0.024 0.882 - 1. 144 GAW 113 BK 2.694 201. 1695.28 0. 119 0 . 008 0.096 - 0. 146 
GRB 114 BK 2.694 1761. 1695.28 1. 039 0.025 0.955 - 1. 163 GAW 114 BK 2.694 131. 1695.28 0.077 0.007 0.059 - 0. 136 
GRB 115 BK 2 . 694 1614. 1695. 28 0.952 0.024 0.875 - 1. 117 
GAW 115 BK 2 . 694 172. 1695.28 0. 101 0.008 0.083 - 0. 147 
GRB 116 BK 2. 694 1674. 1695.28 0.987 0 . 024 0.922 - 1. 071 GAW 116 BK 2. 694 110. 1695. 28 0.065 0.006 0.029 - 0. 120 
LBG 1 BK 2. 566 610. 1053. 70 0. 579 0.023 0.289 - 1. 002 
LBG 2 BK 2. 566 515. 1053. 70 0 . 489 0 . 022 0 . 284 - 0.824 
LBG 3 BK 2. 566 513. 1053. 70 0.487 0 . 021 0.302 - 0. 717 
LBG 4 BK 2. 566 760. 1053. 70 0. 721 0.026 0.647 - 0.811 
LBG 9 BK 2. 566 600. 1053. 70 0 . 569 0 . 023 0. 442 - 0.882 
LBG 10 BK 2. 566 591. 1053. 70 0. 561 0.023 0.441 - 0. 755 
LBG 11 BK 2 . 566 587. 1053. 70 0 . 557 0.023 0 . 434 - 0.638 
LBG 12 BK 2 . 566 689. 1053. 70 0.654 0.025 0. 545 - 0.724 
LBG 13 BK 2. 566 483. 1053. 70 0. 458 0.021 0 . 437 - 0.658 
LBG 14 BK 2. 566 632. 1053. 70 0.600 0.024 0.523 - 0.695 
LBG 15 BK 2. 566 889. 1053. 70 0 . 844 0.028 0. 592 - 0.800 FAIL 
LBG 16 BK 2. 566 695. 1053. 70 0.660 0 . 025 0.360 - 0.870 
MEW 19 BK 2. 533 13476. 1101. 20 12. 238 0. 105 12. 582 - 13.988 FAIL 
GAW 17 BK 2. 532 164. 1102. 40 0. 149 0 . 012 0.075 - 0.222 
GAW 21 BK 2. 532 4820. 1102. 40 4.372 0.063 -0.242 - 0. 544 FAIL 
2P! 22 BK 2. 532 66. 1102.40 0 . 060 0.007 0. 135 - 0.235 FAIL 
GAW 24 BK 2. 532 81. 1102. 40 0.073 0.008 0.028 - 0 . 106 
GRB 201 BK 3 . 914 509 . 1105. 88 0.460 0.020 o. 413 - 0 . 550 
GAW 201 BK 3.914 13. 1105.88 0.012 0.003 0.001 - 0 . 021 
GRB 202 BK 3.914 414. 1105.88 0.374 0.018 0 . 312 - 0. 448 
GAW 202 BK 3. 914 24. 1105.88 0.022 0.004 0.003 - 0.023 
GRB 203 BK 3.914 466. 1105.88 0.421 0.020 0.407 - 0. 533 
GAW 203 BK 3 . 914 30. 1105. 88 0. 027 0.005 0.007 - 0.039 
GRB 204 BK 3.914 40.5 . 1105. 88 0 . 366 0.018 0 . 296 - 0. 481 
GAW 204 BK 3. 914 11. 1105.88 0.010 0.003 -0.002 - 0.022 
GRB 205 BK 3.915 334. 1104. 20 0.302 0 . 017 0.255 - 0 . 396 
GAW 205 BK 3 . 915 7 . . 1104. 20 0.006 0 . 002 -0.004 - 0 . 027 
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t.GR·a. Q /" ~ 3LlQ7 I ~, 1l\ t 206 BK 3 ! t s· 1 (....,'1 14. 1104. 20 0. 420 0.020 0.400 - 0. 494 
. •. GAW 206 BK 3.915 9. 1104.20 0 . 008 0.003 -0.003 - 0.019 ,,. ·~RB 207 BK 3. 915 505. 1104. 20 0. 457 0.020 0.409 - 0. 548 
~ GAW 207 BK 3.915 20. 1104. 20 0 . 018 0.004 0.003 - 0.040 GRB 208 BK 3. 915 511. 1104.20 0 . 463 0 . 020 0.373 - 0. 621 

GAW 208 BK 3.915 29. 1104.20 0.026 0 . 005 0.010 - 0.047 GRB 209 BK 3.913 472. 1107. 00 0 . 426 0.020 0.361 - 0. 547 GAW 209 BK 3.913 24. 1107. 00 0.022 0 . 004 0.006 - 0 . 056 GRB 210 BK 3.913 401. 1107.00 0. 362 0.018 0.357 - 0. 424 GAW 210 BK 3. 913 22. 1107. 00 0 . 020 0 . 004 -0.007 - 0.028 GRB 211 BK 3.913 472. 1107.00 0. 426 0.020 0 . 274 - 0.658 GAW 211 BK 3.913 29. 1107.00 0.026 0 . 005 0.005 - 0.032 GRB 212 BK 3.913 436. 1107. 00 0.394 0.019 0.348 - 0.449 GAW 212 BK 3 . 913 14. 1107.00 0.013 0.003 -0.008 - 0.034 GRB 213 BK 3. 913 523. 1106. 72 0.473 0.021 0.408 - 0. 552 GAW 213 BK 3.913 29 . 1106. 72 0.026 0.005 0.002 - 0.038 GRB 214 BK 3. 913 606. 1106. 72 0. 548 0.022 0 . 421 - 0.685 GAW 214 BK 3.913 11. 1106. 72 0.010 0.003 -0.005 - 0.027 GRB 215 BK 3.913 460. 1106. 72 0. 416 0.019 0.345 - 0. 484 GAW 215 BK 3.913 14. 1106. 72 0.013 0.003 0.000 - 0.032 GRB 216 BK 3.913 470. 1106. 72 0 . 425 0.020 0.412 - 0. 471 GAW 216 BK 3.913 18. 1106. 72 0.016 0 . 004 0.004 - 0.033 GRB 101 BK 3.916 1042. 1101. 38 0. 946 0.029 1. 006 - 1. 168 FAIL GAW 101 BK 3.916 115. 1101. 38 0. 104 0.010 0.085 - 0. 149 GRB 102 BK 3. 916 1648. 1101. 38 1. 496 0 . 037 1.461 - 1. 670 GAW 102 BK 3.916 94. 1101. 39 0.085 0 . 009 0.060 - 0. 133 GRB 103 BK 3.916 1281 . 1101. 38 1. 163 0 . 032 1. 004 - 1. 268 GAW 103 BK 3.916 111. 1101. 38 0 . 101 0.010 0.061 - 0. 149 GRB 104 BK 3.916 1156. 1101. 38 1. 050 0 . 031 0.980 - 1. 135 GAW 104 BK 3.916 75. 1101. 38 0 . 068 0.008 0.062 - 0.096 
GRl3 105 BK 3.916 1373. 1101. 72 1. 246 0 . 034 1. 154 - 1. 417 GAW 105 BK 3.916 84. 1101. 72 0 . 076 0.008 0.040 - 0.092 
GRB 106 BK 3.916 1670. 1101. 72 1. 516 0 . 037 1. 366 - 1. 724 
GAW 106 BK 3.916 77. 1101. 72 0.070 0 . 008 0.013 - 0. 151 GRB 107 BK 3.916 107S. 1101. 72 0.976 0.030 0.873 - 1. 164 
GAW 107 BK 3.916 83. 1101. 72 0.075 0 . 008 -0.006 - 0. 188 
GRB 108 BK 3.916 1038. 1101. 72 0.942 0 . 029 0.955 - 1. 150 FAIL 
GAW 108 BK 3.916 95. 1101. 72 0 . 086 0.009 0.020 - o. 154 
GRB 109 BK 3.916 1170. 1101. 72 1. 062 0.031 0.894 - 1. 190 
GAW 109 BK 3. 916 77. 1101. 72 0.070 0.008 0.051 - 0. 086 
GRB 110 BK 3.916 1499. 1101. 72 1.361 0 . 035 1. 241 - 1. 514 
GAW 110 BK 3. 916 91. 1101. 72 0 . 083 0.009 0.046 - 0 . 128 
GRB 111 BK 3 . 916 1160. 1101. 72 1 . 053 0 . 031 0.929 - 1. 161 
GAW 111 BK 3.916 123. 1101. 72 0. 112 0 . 010 0.078 - 0. 1S6 
GRB 112 BK 3 . 916 1321 . 1101. 72 1. 199 0.033 1. 116 - 1. 333 
GAW 112 BK 3 . 916 90. 1101. 72 0 . 082 0 . 009 0 . 048 - 0. 122 
GRB 113 BK 3.916 1076. 1101. 87 0 . 977 0 . 030 0.884 - 1. 143 
GAW 113 BK 3.916 122. 1101. 87 0. 111 0.010 0.096 - 0. 146 
GRB 114 BK 3.916 1138. 1101. 87 1.033 0.031 0.953 - 1. 155 
GAW 114 BK 3 . 916 96. 1101. 87 0.087 0.009 0.052 - 0. 139 
GRB 115 BK 3.916 1081 . 1101. 87 0.981 0.030 0.863 - 1. 121 
GAW 115 BK 3.916 111. 1101. 87 0. 101 0.010 0.081 - 0. 142 
GRB 116 BK 3 . 916 1051 . 1101. 87 0.954 0.029 0.937 - 1. 063 
GAW 116 BK 3.916 69. 1101. 87 0.063 0 . 008 0.027 - 0 . 121 
LBG 1 SF 4.688 32303. 12.49 1.004 0 . 006 0 . 965 - 1. 034 
LBG 2 SF 4. 688 35048. 12.49 1.006 0.005 0.966 - 1. 037 
LBG 3 SF 4.688 28150. 12. 49 0.990 0 . 006 0.954 - 1.013 
LBG 4 SF 4.688 27193. 12. 49 1. 010 0.006 0.982 - 1. 042 
LBG 9 SF 4 . 688 35429. 12.49 1.006 0.005 0.973 - 1. 033 
LBG 10 SF 4.688 35995. 12.49 0. 997 0.005 0.889 - 1. 038 
LBG 11 SF 4 . 688 30801 . 12. 49 0 . 997 0 . 006 0.961 - 1. 021 
LBG 12 SF 4 . 688 31093. 12.49 0.985 0.006 0.947 - 1.005 



s· -- /" - q? ~ 7] :c.a·G~ 13 SF , l 12. 49 1. 042 0. 006 1. 013 - 1.076 
·. LBG 14 SF 4 . 688 25154. 12.49 1. 066 0.007 1. 050 - 1. 117 ~LBG 15 SF 4 . 688 29619. 12.49 1. 028 0 . 006 1. 002 - 1. 066 "· LBG 16 SF 4 . 688 29576. 12. 49 1. 043 0 . 006 1. 003 - 1.065 MEW 19 SF 4 . 688 567458. 12. 49 1. 041 0.001 0 . 983 - 1. 044 :-:-- . GRB 209 SF 4.693 92502. 10. 00 1.002 0.003 0.978 - 1. 039 .. GRB 210 SF 4 . 693 94559. 10.00 0.994 0 . 003 0 . 968 - 1. 028 GRB 211 SF 4 . 693 99482. 10.00 0.986 0 . 003 0 . 960 - 1.020 GRB 212 SF 4 . 693 95424. 10.00 0 . 997 0 . 003 0.967 - 1 . 026 GRB 213 SF 4.693 94912. ,J O. 00 1.008 0 . 003 0.969 - 1. 056 GRB 214 SF 4.693 93195. 10.00 0.987 0.003 0.965 - 1. 042 GRB 215 SF 4. 693 94882. 10.00 1. 001 0 . 003 0 . 972 - 1. 032 GRB 216 SF 4. 693 94134. 10.00 1. 002 0. 003 0.976 - 1.037 GRB 205 SF 4 . 693 88651 . 10. 00 1. 006 0 . 003 0.979 - 1 . 039 GRB 206 SF 4. 693 91816. 10. 00 1. 008 0.003 0.975 - 1.035 GRB 207 SF 4 . 693 91311. 10. 00 0 . 992 0. 003 0.966 - 1. 026 GRB 208 SF 4.693 100170. 10.00 0.995 0 . 003 0 . 964 - 1. 024 GAW 209 SF 4 . 724 33938. 10.00 1.004 0.005 0.972 - 1.033 GAW 210 SF 4. 724 34616. 10. 00 0 . 982 0 . 005 0.960 - 1. 019 GAW 211 SF 4 . 724 34633. 10.00 0.979 0.005 0.955 - 1. 014 GAW 212 SF 4. 724 34845. 10. 00 0.971 0.005 0.951 - 1. 010 GAW 213 SF 4. 724 33875. 10. 00 0.988 0 . 005 0.960 - 1. 038 GAW 214 SF 4 . 724 34534. 10. 00 0 . 991 0.005 0 . 971 - 1. 031 GAW 215 SF 4. 724 34295. 10. 00 0.995 0.005 0.961 - 1. 057 GAW 216 SF 4 . 724 34222. 10.00 0.993 0 . 005 0.966 - 1.031 GAW 201 SF 4 . 724 31953. 10.00 1. 011 0 . 006 0.985 - 1. 046 GAW 202 SF 4 . 724 33557. 10.00 1. 022 0 . 006 0.979 - 1.040 GAW 203 SF 4 . 724 33754. 10.00 0 . 997 0 . 005 0.971 - 1. 031 GAW 204 SF 4 . 724 33986. 10.00 0.999 0.005 0.963 - 1.022 GAW 205 SF 4 . 724 33397. 10.00 1. 044 0 . 006 1. 012 1. 074 GAW 206 SF 4. 724 29181. 10.00 1. 042 0.006 1. 004 - 1.066 GAW 207 SF 4. 724 33387. 10. 00 1. 019 0.006 0.975 - 1. 036 GAW 208 SF 4. 724 35039. 10. 00 0 . 991 0.005 0.962 - 1.022 GRB 101 SF 4. 726 91788. 10. 00 0 . 989 0 . 003 0.961 - 1. 020 GRB 102 SF 4 . 726 94672. 10.00 0.986 0 . 003 0.954 - 1. 018 GRB 103 SF 4 . 726 98064. 10. 00 0 . 995 0 . 003 0.965 - 1. 025 GRB 104 SF 4. 726 74864. 10. 00 0.991 0.004 0.955 - 1. 014 GRB 105 SF 4 . 726 90950. 10. 00 1. 016 0 . 003 0.984 - 1. 045 

GRB 106 SF 4 . 726 94804. 10.00 1. 015 0.003 0.987 - 1. 048 
GRB 107 SF 4 . 726 92852. 10. 00 1. 008 0.003 0.974 - 1. 035 
GRB 108 SF 4. 726 101153. 10.00 1. 017 0 . 003 0.978 - 1. 039 
GRB 109 SF 4. 726 96984. 10.00 0 . 987 0.003 0 . 971 - 1.032 
GRB 110 SF 4. 726 96929. 10. 00 1. 002 0 . 003 0.969 - 1. 029 GRB 111 SF 4. 726 103657. 10. 00 0.982 0.003 0.959 - 1.019 
GRB 112 SF 4. 726 100370. 10.00 0.981 0 . 003 0.956 - 1. 015 
GRB 113 SF 4 . 726 98405. 10. 00 1.008 0 . 003 0.974 - 1. 035 
GRB 114 SF 4 . 726 94463. 10.00 1. 003 0 . 003 0.969 - 1. 029 
GRB 115 SF 4. 726 99299. 10.00 0 . 991 0 . 003 0.962 - 1. 021 
GRB 116 SF 4 . 726 96202. 10.00 1. 008 0.003 0.971 - 1. 031 
GAW 101 SF 4 . 715 42063. 10. 00 0.997 0.005 0.968 - 1.028 
GAW 102 SF 4. 715 44567. 10.00 1. 001 0.005 0.970 - 1. 030 
GAW 103 SF 4 . 715 43990. 10. 00 0.990 0 . 005 0.964 - 1. 024 
GAW 104 SF 4 . 715 44154. 10. 00 1. 003 0 . 005 0.967 - 1. 027 · 
GAW 105 SF 4. 715 44834. 10.00 1. 011 0 . 005 0.972 - 1. 032 
GAW 106 SF 4. 715 39679. 10.00 0.998 0.005 0.972 - 1. 032 
GAW 107 SF 4. 715 43472. 10. 00 1. 011 0.005 0.971 - 1.031 
GAW 108 SF 4 . 715 44831 . 10.00 1. 003 0 . 005 0.970 - 1. 030 
GAW 109 SF 4. 715 44316. 10. 00 0.997 0 . 005 0.969 - 1. 029 
GAW 110 SF 4. 715 44330. 10. 00 1.002 0 . 005 0.971 - 1.031 
GAW 111 SF 4 . 715 44475. 10.00 0 . 988 0 . 005 0.965 - 1. 025 
GAW 112 SF 4. 715 44061 . 10. 00 1. 001 0 . 005 0 . 971 - 1. 031 
GAW 113 SF 4 . 715 43203. 10.00 1. 009 0.005 0 . 977 - 1. 037 



- - -

.. GAW .· 114 SF 493 ~t\ ">4~01 /' 10. 00 1.010 0.005 0.981 - 1.042 
_•.-_GAW 115 SF 4. 7 5 / k":f '4.: t1 10.00 1.000 0.005 0.978 - 1.039 
t., GAW 116 SF 4 . 715 43671. 10.00 1.009 0.005 0.976 - 1. 036 

- LBG 15 BK 4.715 161. 228. 00 0. 706 0.056 0. 586 - 0.803 
MEW 19 BK 4. 787 4304. 355.30 12. 114 0. 185 12. 703 - 13.757 FAIL c~:~ 17 SF 4 . 913 753635. 174. 50 7.482 0.009 3. 116 - 3.308 FAIL 

21 SF 4.913 506617. 174. 50 10.905 0.015 3. 575 - 3. 796 FAIL 
GAW 24 SF 4. 913 609309. 174. 50 7.816 0.010 2.866 - 3.044 FAIL 

( GAW 17 SF 5.036 54078. 5.37 3.207 0.014 3. 111 - 3.303 
GAW. 21 SF 5.036 46165. 5.37 3.677 0.017 3.575 - 3. 796 
GAW 24 SF 5.036 49962. 5.37 2.932 0.013 2. 865 -' 3. ·04·2 



Golder Assocla18s Inc. 

4104-148th Avenue. NE 
Redmond. WA 98052 
Telephone (206) 883-0777 
Fox (206) 882-5498 

May 19, 1993 

Westinghouse Hanford Company 
Hanford Analytical Services Management 
345 Hills, MSIN H4-29 
Richland, Washington 99352 

ATTENTION: Ms. Brianna Colley 

Our ref: 923-EOlS 
S/Of}:11,3 

RE: COLUMBIA RIVER SEDIMENT DATA VALIDATION, TASK ORDER S93-18, 
TRANSMITTAL OF DATA VALIDATION PACKAGES 

Dear Ms. Colley: 

Enclosed are three radiochemistry analytical data package including associated data validation 
documentation for the referenced project. The data packages included in this shipment are: 

• B07NC8-TMA-355 
• B07NB6-TMA-351 
• B07NF9-TMA-354 

The validation documentation is located at the front of the data package folder. 

Please call if you have any questions. 

Sincerely, 

~~ 
Kent M. Angelos 
Task Manager 

d M. Caldwell 
Project Director 

Enclosures 

cc: Steve Weiss, WHC 
P.K. Brockman, SAIC-Kennewick 

OFFICES IN AUSTRALIA, CANADA. GERMANY. HUNGARY. ITALY. SWEDEN. UNITED KINGDOM. UNITED STATES 



MEMORANDUM 

TO: Columbia River Sediment Project QA Record April 8, 1993 

FR: Christina Jensen, Golder Associates Inc. ~ 

RE: Inorganics Analysis Data Validation Summary for B07NC8-TMA-355 

INTRODUcnON 

This memo presents the results of data validation on data package B07NC8-TMA-355 
consisting of nine sediment samples submitted for inorganics analysis. The samples were 
analyzed by IMA/Skinner & Sherman using CLP protocols. A list of the samples validated is 
provided in the following table. 

SAMPLE ID SAMPLE DATE MEDIA 

B07NC8 11/2CV92 SEDIMENT 
B07ND1 11/2CV92 SEDIMENT 
B07ND9 11/2CV92 SEDIMENT 
B07NF3 11/1fJ/92 SEDIMENT 
B07NF4 11/2CV92 SEDIMENT 
B07NF5 11/1fJ/92 SEDIMENT 
B07NF6 

I 11/2CV92 SEDIMENT 
B07NF7 11/2CV92 SEDIMENT 
B07NF8 11/2CV92 SEDIMENT 

Data validation was conducted in accordance with the WHC statement of work (WHC 1993) 
and validation procedures (Bechtold 1992). Attachments 1 through 4 to this memo provide 
the data validation supporting documentation and a summary of the validated results. 

DATA QUALITY OBJECTIVES 

Precision. Goals for precision were met with the exception of the percent difference (%D) for 
zinc which was exceeded for the serial dilution. Therefore, associated sample results were 
qualified as estimated 0). 

Accuracy. Goals for accuracy were met with the exception of arsenic, antimony and 
manganese spike recoveries and arsenic, selenium, thallium and lead GFAA analytical spike 
recoveries. 

Sample Result Verification. All sample results were supported in the raw data with no data 
correction necessary. 

Detection Limits. Detection limit goals were met for all analyses. 

Completeness. The data package was complete for all requested analyses. A total of nine 
samples were validated in this data set with a total of '1fJ7 determinations reported. Out of 

1 



9613~92 .. 8779 

Data Package: B07NC8-TMA-355 Analysis: Inorganics 

the '2117 determinations reported, all determinations were deemed valid which results in a 
completeness of 100 percent. This completeness percentage meets the work plan objectives of 
90%. . 

MAJOR DEFICIENCIES 

There were no major deficiencies identified requiring rejection of the data. 

MINOR DEFICIENCIES 

Blanks 

Cobalt, silver and vanadiun were detected in the laboratory blanks. Sample results have been 
qualified undetected (U) as follows, since sample concentrations were less than five times the 
associated blank concentrations: 

ANALYTE SAMPLE 

Cobalt B07NC8 
B07ND1 

Silver B07ND9 

Vanadium B07ND9 

Matrix Spike 

Arsenic, antimony and manganese spike results exceeded the QC limits of 75% to 125% with 
results qualified as estimated (J for detects or UJ). 

GFAA Analytical Spikes 

The analytical spike percent recoveries exceeded the QC limits of 85% to 115% for the 
following samples and analytes and the associated sample results have been qualified as 
estimated O for detects, UJ for nondetects): 

Sample 

B07ND1 

B07ND9,B07NF7 

B07NC8, B07ND1, B07ND9, 
B07NF3, B07NF4, B07NF5, 
B07NF6,B07NF7,B07NF8 

B07NF5, B07NC8 

2 

Analyte 

Anenic 

Selenium 

Thallium 

Lead 



Data Package: B07NC8-TMA-355 

Method of Standard Addition <MSA) 

Analysis: Inorganics 

An MSA was performed for sample B07NB1 for arsenic which was not necessary. The 
reported concentration was corrected to reflect the originally detected sample value. 

The MSA correlation coefficients for arsenic analysis of samples B07NF8 and B07NF5 were 
<0.995, therefore results were qualified as estimated 0). 

REFERENCES 

WHC, 1993, Westinghouse Hanford Company, Validation of Columbia River Sediment Data, 
Statement of Wor~ Revision 0, January 1993. Westinghouse Hanford Company, Richland, 
Washington. 

Bechtold, 1992, Westinghouse Hanford Company, Data Validation Procedures for Chemical 
Analyses, WHC-SD-EN-SPP-002, Rev. 1, 1992. Westinghouse Hanford Company, Richland, 
Washington. 
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ATTACHMENT 1 

GLOSSARY OF DATA REPORTING QUALIFIERS 
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GLOSSARY OF INORGANIC DATA REPORTING QUALIFIERS 

B - Indicates the analyte was analyzed for and detected. The value reported is less 
than the contract required quantitation limit (CRQL) but greater than the 
instrument detection limit (IDL). The data are usable for decision making 
purposes. 

U - Indicates the analyte was analyzed for and not detected. The value reported is 
the sample quantitation limit corrected for sample dilution and moisture content 
by the laboratory. The data are usable for decision making purposes. 

UJ - Indicates the analyte was analyzed for and not detected. Due to a quality control 
deficiency identified during data validation the value reported may not accurately 
reflect the sample quantitation limit. The data are usable for decision making 
purposes. 

J - Indicates the analyte was analyzed for and detected. The associated value is 
estimated due to a deficiency identified during data validation. The data are 
usable for decision making purposes. 

UR - Indicates the analyte was analyzed for and not detected; however, due to an 
identified quality control deficiency the data are unusable. 

R - Indicates the analyte was analyzed and detected; however, due to an identified 
quality control deficiency the data are unusable. 



ATTACHMENT 2 

SUMMARY OF DATA QUALIFICATIONS 
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AS QUALIFIED DATA SUMMARY 
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WESTINGHOUSE/HANFORD 
1 

INORGANIC ANALYSIS DATA SHEET 
SAMPLE NUMBER: 

B07NC8 
Lab Name: SKINNER & SHERMAN LABS. Contract: 68-00-0108 

Lab Code: SKINER Case No.: N2-11-191SAS No.: 

Matrix (soil/water): SOIL 

L~vel (low/med): 

% Solids: 

LOW 

100.0 

. .. ····- ·· -· ·· .. -· .. ·-. ·-· ·- . --

SOG No.: B07NC8 

Leb Semple ID: 12020-01S 

Dete Recei.ved: 12/01/92 

Concentration Units (ug/L or rng/K~ dry weiQht): MG/KG 

I 
I I 

I :cAs No. Analyte :concentration:c: Q :M 2 I I I ' I . . I I . . I 

: 7429-90-t:, Aluminum 387 I :P I 

: 71 .. 40-36-0 Antimony 3.2 H::+-t N :P u.:r 
:744.0-38-2 Arse-nic 0. !;,7 :~ N :F s.:r 
:7440-39-3 e,a1-ium 8.0 :B :P 
74.40-4.1-7 Beryllium: 0.0a:u :P 
744.0-43-9 Cadmium 0.19lU :P 
74.4.0-70-2 ,Calcium 127 :s :P 
7440-47-3 : Ct·,romi.um 0.ss:u :P 
7440-4.8-4. : Cc,bal t 0.60l-e-: :P u. 
7440-50-8 :copper 1.3 :s :P 
74.39-89-6 :rron 1940 I p I 

I I 
7,L39--92- l :Lead 1. 7 I---' w F : :r I I 

u~~-9-95-4 :Magnesium: 61. e, :s: p I 

74.39-96-5 : Me1igenese l 42.1 "'-' N p ::f I 

74.39-97-6 lMercury 0.04 u: cv: 
74-4.0-02-0 lNickel 1.0 u: p 
74.40-09-7 lPotessium: 76.6 s: p 
7782-49-2 :selenium 0.58 u: ,F 

,74.G.0-22-4 'Silver 0.G.7 u: 'P 
7440-23-5 Sodium 22.4 Bl p I 

I 

7G.40--28-0 Thellium 0. 26 -tr: w F : l,(:,'" 
744.0-62-2 Vanadium 1.8 ,-&I p : u. 
7440-66-6 Zinc 7.1 :~ E p :r 

Cyanide NR: 

Color Before: BROWN Clarity Before: Texture: MEDIUM 

Color After: e,ROWl\l Clarity After: Artifacts: YES 

C:ornrnent.::;, : 
ROCKS 

_ .-(-.~ ·-- ~--00 2 
FORM I - IN ILM02.1 
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WESTINGHOUSE/HANFORD 
1 

INORGANIC ANALYSIS DATA SHEET 

Leb Neme: SKINNER & SHERMAN LABS. 

SAMPLE NUMBER: 

B07ND1 
I Contrect: 68-D0-0108 

•..• . • · · · · ·• - • .••.• -·--·- · I 

Leb Code: SKINER Cese No.: N2-11-191SAS No.: 

Metrix (soil/water): SOIL 

Level (low/med): 

't Solids: 

LOW 

67.7 

SOG No.: 807NC8 

Leb Semple ID: 12020-02S 

Oete Received: 12/01/92 

Conce-ntreticin Units (ug/L or mg/Kg dry weight): -MG/KG 

: CAS Ne..) . 

: 7(~29-90-!':, 
:7440-36-0 
: 744,~-~B-2 
:7440-39-3 
:7t..40-41-7 
:7440-43-9 
:7440-70-2 
:744(2)-47-3 
:744.0-48-4 
: 74/d?J-50-- 8 
l 71 ... ?,9-89-6 
: "//,. -7;, 'J -92 - -1 
: 7 4.,?, 9 --9[,-4. 
: 74 2',9-96-· 5 
: 74-Z,9-97-6 
7~40-02-0 
7440-09-7 
7782-49-2 
74.4.0-22-4 
7440-23-5 
74.4.0-28-0 
744.0-62-2 

:744.0-66-6 

Color Bef9re: BROWN 

Color After : sr-wwrJ 

Comments-: 
ROCK f , AND 1-.100D 

: Analyte 
I 
I •• 

I I 
I I 

:concentration:c: 
I 

. . I 

4720 

I 
. I 

Q 

AluminLHn 
Antimony 
Arsenic 
Bar·iurn 
Beryllium: 

+N 
4. 7 1-tt-: N 

1, 89 (?J • ~ 4 : y : 
58.3 l 
0.11:u: 
0.2e:u: 

214.0 
Cadmium 
Celc:ium 
Ct-1romiurn 

, Cc,bel t 
:copper 
: lr<..·•n 
:Lecid 
:Mi:,,:,nesium: 
:ManQanese: 
:Mercury 
:Nickel : 
:Potassium: 
:selenium 
:silver 
:sodium 
:Thallium 
:vanedium 
:zinc 
:cyenide 
I I 
I . • . • •• . .• •• I 

U.7.6 : : 
6.4 

10.2 
9700 

9 . 0 
2630 

220 

~: 

:-: N 
0.07ru: 

12. 6 : l 
819 lBl 

0.e2:u: 
0.70:u: 

114 :a: 
0 . 3 7 :-t:t: W 

23.4 ! : 
83.1 :-! E 

I 
I 

I 
I 

Clarity Before : 

Clarity After: 

FORM I - IN 

:M 
I 

. . I • •• 

:P 
:P 
:F 
lP 
lP 
:P 
lP 
lP 
:P 
:P 
:P 
:F 
'P · l 

P :T 
cv: 
p 
p 
F 
p 
p 
F 
p : 

UT 
p : :r 
NR: 

I 
. -· I 

Texture: . FINE 

Artifact$: -YES 

( . 

ILM02 . l 
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WEST I NGHOUSE/HANFORD 
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SAMPLE NUMBER: 
INORGANIC ANALYSIS DATA SHEET ·--··-····-·----· -·-- . -·· ---- ··-· 

B07ND9 
I Leb Name: SKINNER & SHERMAN LABS. Contrect: 68-00-0108 .. .. . .. _ . ....... - ... . .... . . .. - ·-· · I 

Leb Code: SKINER Cese No.: N2-ll-191SAS No.: 

Metrix (soil/water): SOIL 

Level (low/med): 

\. Solids: 

LOW 

81.9 

SDG No.: B07NC8 

Leb Semple ID: 12020-03S 

Oete Received: 12/01/92 

Concentration Units (ug/L or mg/K~ dry weight): MG/KG 

I I 
I I 

:CA$ No. Analyte ConcentrBtion:c: Q :M LQ_ I 
I 

: 7t..29-90-:, :Aluminum 36!:)0 - 1 1 
I I 

:7440-36-0 :Antimony 3.8 :tr1 N 
:7t..40-38-2 :Arsenic 1. 6 :-e-: N 

: F' 1 

lP : v\J 
I 

lf : s.:r 
: 71 .. t..Ql-:3,9-3 :Beriurn 45.8 1 

I lP 
: 74t..0-t..1-7 :Beryllium 0. 09: U: :P 
: 7440-t.. .3-9 :cadmium 0.22:u: lP 
: 74(,0-70-2 :calcium 1850 :P 
: 74 40-4.7-3 : Ct'1rorn i um 50.6 I 

I lP 
: 7440-48-t. : Cc,bal t G.. 6 :B: :P 
:7t.4.0-50-8 :copper 7.0 :P 
: 7,~~,9-89-6 : Iron 8690 :P 1 

1 

: 7{,:",9-92-1 :Lead 7.3 :F I 
I 

: 7td9-9~,-4. : Magnesi 1.Jm, 2210 I 1 
1 1 :P ,. 

1 

: ·11 ... ~.9-96-5 :Manganese: 100 
.__, 

N I 1 :P : J 
: 74'.!,0-97-6 'Mercury 0.06:u: :cv: 
-/440-02-0 Nickel 9. ~, I 

I lP 
'7t..40-09-7 Potassium 64.0 :s: IP 
7782-49-2 Seleniurn 0.67l'tt't' l,J IF lAJ-
7t..4.0-22-4. Silver 0. 78~1 IP U, 
741 ... 0-23-5 Sodium 96.6 :s: 
74.t..0-28-0 Thallium 0. 30 H:H w 

IP 
:F u:r 

7t.4.0-62-2 Vanedium 19.1 1 I 
I I 

7G.t..0-66-6 Zinc 73.1 
..._, 

E I 1 

IP 
J :P 

:cyanide I 
1 lNRl 
I 
I 

Color D~fore: BROWN Clarity B~fore: Texture: FINE 

C1,."llor P,fte-r ··: SF!OI.JN Clarity After: Artifacts: YES 

Comments: 
ROCK-::, ANI~ WOOD 

..... .. ... ·p 
FORM I - IN IL.M02.1 



- - - - - - -----

·-·- - -------... ---........ . . 
q61 ZUQ7 p7

1 
OQ 

.1 j • .I I,, L-. • I l~l .1 .. .. . . . . . . .. ' .. . ....... -·--- ... _._ ____ ,_, ......... _____________ __ .. __ ... ..... ...... .. ..... ___ .... , _, .. , ...... ····• -.. ..... . ....... ____ ·-~- ·-------··-- -- ... ... .... -•--..... . 

WESTINGHOUSE/HANFORD 
1 

INORGANIC ANALYSIS DATA SHEET 
SAMPLE NUMBER: 

B07NF3 
Leb Nern~: SKINNER & SHERMAN LABS. Contreet: 68-00-0108 

Leb Code: SKINER Case No.: N2-11-191SAS No.: 

Metrix (soil/weter): SOIL 

Level (low/med): 

% Solids: 

LOW 

67_6 

SOG No.: B07NC8 

Lab Semple ID: 12020-04S 

Date Received: 12/01/92 

Concentration Units (ug/L or mg/Kg dry weight): MG/KG 

I 
I 

:cAS Ne, . 

: 7{.29-90-~, 
:74.40-36-0 
:744.0-3f!..-2 
: 741 .. 0-39-3 
: 7 4. C. 0 - t. 1 - 7 
: 74 ,.0-43-9 
:74.4.0-70-2 
:7440-47-3 
:7440-4.t:.-4 
: 744.0-:,0-8 
: 74.~,9-89-6 
: 74. 3 9 ---:.1 ·.::- ·· 1 
: 7 , ... :!,9-9 .~,-t. 
: 74-Z,9-9(,- '.;, 
: '74~,9-97-6 
: 7f..l.0 - 0 '2···0 
:7440-09-7 
: 7782-t,9-'2 
l7440-22-4 
l7440-23-5 
l74t..0-28-0 
:7440-62-2 
:7440-66-6 

Color Before: BROWN 

BROWN 

C:ornments: 
ROCK S 

' · t • I I I 

Analyte :concentretion:c: 
I I 

. . I . . . . . . I . 

: Alurni.num 5670 I 
I 

: /mt imony 4.8 ~ 
:Arsenic 1. 2 :a-i 
:Barium 50.4 :s: 
:-Bery 11 i urn: 0.11:u: 
: Ct'1drnium 0.2e:u: 
'Calcium 2960 I 

I 

Chrc.'lrnium 65.2 I I 
I I 

Cot)a 1 t 5. 4. :Bl 
Copper 11. 5 
Irc,n 10900 
L~•ad 19 . .3 
Magnesium: 34.00 
Mangane ~-e : 110 I__, 

I I 

M~rcury 0.07'Ul 
Nickel 11. 2 B: 

• F•otassium: 789 s: 
S~leniurn 0.82 u: 
Silver 0.71 u: 
Sodium 167 Bl 
Thallium 0. 37,~ 
Vetnadiurn 28.2 
Zinc 159 :---: 
Cyanide I I 

I I 
I I 

.. I . . I 

Clarity Befor~: 

Clarity After: 

Q :M I 

I ;__Q_ 
. I 

lP 
N :P :uJ" 
N lF :s:r 

p 
p 
p 
p 
p 
p 
p 
p 

lF 
lP 

N :P J 
'CV' 

p 
p 
F 
p 
p 

w ,F ,u:r 
lP I 

I 

E lP ::r 
lNRl 

1·exture: FINE 

Artifacts: YE S 

I 
. • . I 

t - ·-005 
FORM I - IN ILM02.l 
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WESTINGHOUSE/HANFORD 
1 

INORGANIC ANALYSIS DATA SHEET 
SAMPLE NUMBER: 

B07NF4 
Leb Neme : SKINNER & SHERMAN LABS. I I 

t •------·•·-· - --·I Contrect: 68-00-0108 

Leb Code: SKINER Cese No.: N2-11-191SAS No.: 

Metrix (soil/~eter): SOIL 

Level (low/med): 

% Solids: 

LOLJ 

85.7 

SDG No. : 807NC8 

Leb Semple 10: 12020-05S 

Dete Received: 12/01/92 

Concentration Units (uQ/L or mg/Ko dry weiQht): · MG/KG 

I I 
I I 

:CA$ No. Analyte 'Concentretion:c: 
I I 

. I . I 

: 7429-90-!:, :Aluminum 74.60 I 
I 

: 741 .. 0-36-0 :Antimony 3.9 :~ 
:7440-38-2 :Arsenic 1. 2 :~ 
: 741 .. 0-39-3 :Barium 71.8 
:7440-41-7 :Beryllium 0.09lU 
:741.0-43-9 :cadmium 0.23:u 
: 7440-70-2 : calcium .3110 
: 7440-47-3 :chromium 1.31. 
:7440-48-4 :cobalt 7.3 :s 
: 71.,1 .. 0-50-8 Copper 19.2 
: '.Jt.:!-,9-89-6 Iron 14100 
: ·14..~.9-92- 1 Lead 39.2 
: 7{.39-9[,-4 Magnesium: 3950 I 

' :7439-96-5 Manganese: 140 ·-., I 

: 74,39-97-6 Mercury 0.06:u: 
:7t.4(2)-02-(2) Nickel 15.2 I 

I 

:74.40-09-7 ,Potessium: 1150 
:77fl.2-4.9-2 :selenium 0.63:u: 
:7440-22-4. :silver 0.57:u: 
: 7t.t,.0-23-5 :sodium 145 : B: 
:744.0-28-0 lThelliurn 0. 28 l'tt1 
:7440-62-2 :vaneidi.urn 34.8 
: 74.40-66-6 lZinc 192 ~ 

:cyanide 

Color B~fore: BROWN Clarity Before: 

Colc,r At t-er·· : BRO\.-IN Clarity After: 

Comment;,: 
RO CK$ 

FORM I - IN 

Q 

N 
N 

N 

w 

E 

I 
I 

M I 

.:..Q. 
p I 

I 

p Uf 
F g.:r 
p 
p 

,P 
:P 
: p 
lP 
:P 
lP 
lF 
:P I 

' j !P I 

' :cv: 
lP 
:P 
lF 
:P 
;p 
:F 
:P 
:P 

:U.J" 
I 
I : :r 

lNRl 

Texture: FINE 

Art:ifects:· YES 

~?/~.h~ .. -- . 
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WESTINGHOUSE/HANFORD 
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INORGANIC ANALYSIS DATA SHEET 
SAMPLE NUMBER: 

B07NF5 
Leb Neme : SKINNER & SHERMAN LABS. Contrect: 68-D0-0108 

Leb Code: SKINER Cese No.: N2-11-191SAS No.: 

Metrix (soil/weter): SOIL 

Level (low/med): 

% Solfds: 

LOW 

80.0 

SOG No.: 807NC8 

Leb Semple ID: 12020-06S 

Oete Received: 12/01/92 

Concentr~tion Units (ug/L or mQ/Kg dry weight): MG/KG 

I 
I 

'CAS No . Analyte :concentretion:c: 
I I I 

. I . I . I 

7429-90- !;, : A.ll.Jminum 7470 I I 
I I 

74.4.0-36-0 : Antimony 4..2 :-t:H N 
744.0-38- 2 :Arsenic 9.4 t-: N 
7 4.(~0 - 39- 3 :e.arium 70.9 I 

I 

74.4.0-41 - 7 :Beryllium: 0.10:u: 
I 744.0-4 -~•-9 :CE1dmium 0.30 Bl 
:744.0-70-2 :calcium 3480 
:74.40-47-3 'Chromium 15.0 I 

I 

:7440-4.8-4 Cobalt 7.2 Bl 
:744.0-50-e: Copper 24..7 
:7439-89-6 Iron 15400 
: 7 t. 59 - 9 ".? ~ 1 Lead 57.7 '-- s I t 

: 7t~ Z,9-9~,-t. Magne .sium 4540 
: 74.39-96-~, ,ManQcinese 189 :-+ N 
: 7t~z,9-97-6 : Ml'!:rcury 0.0t-:u: 
7440-02-0 :Nickel l~•- 6 I t 

I I 

7Gt.0-09-7 lPotessium 1100 :a: 
7782-49-2 : SeleniLtm 0.70:u: 
744.0-22-4 !Silver 0.62:u: 
744.0-23-5 :sodium 138 lBI 
7440-28-0 lThellium 0. 31 ltt-l w 
744.0-62-2 :vanadium 28.9 I I 

I I 

7t.40-b6-6 :zinc 226 H E 
:cyanide I 

I 

I 
I . . 

Color Before: BROWN Clarity Before: 

Color Afte-r : BROI-.IN Clarity After: 

Comments: 

FORM I - IN 

Q 

.. -·•·· ·- - ·-
I I 
t 

lM 
I 

• _ I 

lP 
lP 
lF 
lP 
!P 
:P 
lP 
lP 
'P 

p 
p 

F J 
p 

p J 
CV 
p 

lP I 

IF 
lP 
lP 
lF 
lP 
lP 

I 
I : :r 

lNRl 

Texture: MEDIUM 

Artifact~. : . 

ILM02. 1 



06 l "Zl\C\? rr,g? 
i • a ,,J 1 i:.., "I t1 / J ~ 

~--·---- ---··----------· .. .. . . ··----····- ·------· -··-- . .. ...... -·· .. •· - •·•··. --··----····------------

WESTINGHOUSE/HANFORD 
1 

l ~ 

INORGANIC ANALYSIS DATA SHEET 
SAMPLE NUMBER: 

B07NF6 
Leb Neme: SKINNER & SHERMAN LABS. Contrect: 68-D0-0108 I I 

I •••. •.• . · ••••··••-- •-•• . • ·· • . •--• ·· • 

Leb Code: SKINER Case No.: N2-11-191SAS No.: 

Matrix (soil/~ater): SOIL 

Level (lo~/med): 

% Solids: 

LOW 

77.4 

SOG No. : 607NC8 

Leb Semple ID: 12020-07S 

Oete Received: 12/01/92 

Concentration Units (ug/L or mQ/Kg dry weioht): MG/KG 
. .. . . -· .. . 

I . I I 
I I I 

:cAS No. Analyte !Concentration:c: Q 'M 
~ I 

. ·' 
: 7429-90-!:, : Al urn i nLlm !;,990 I ' I I p 
: 74.1 .. 0-Z,6-0 :Antimony 4. 2 :~ N p lA:f" 
: 7440-~,8-2 :Arsenic 1.9 ~ N F I B.T 
:7440-39-3 :Barium 57.0 p 
:7440-41-7 :Beryllium 0. 10 u p 
:7440-43-9 :cadmium 0.25 u p 
: 71.40-70-2 :calcium 2760 p 
: 71 .. 1. 0-4 7-~. : Cl"'lrornium 13.2 p 
: 71+'40-48-4. :cobelt 6.4 8 p 
: 74td2>-50-8 :copper 9.9 p 
: 74Z,9-89-6 : Iron 12600 p 
' 7439-92-1 :Lead 5.8 F 
7439-9[,-t. :M~gnesium: 
7439-96-5 :ManQenese! 

4060 I 
I 

160 '-1 N 
p 

:T lP 
7439-97-6 'Mercury 0.06 u: :cv: 
7440-02-0 Nickel 13.1 ' I lP 
74.4.0-09-7 Potessium: 836 Bl lP 

,77E.2-49-2 Selenium 0.72 u: F 
!7&'..40-22-4 Silver 0.63 u: p I 

• 
:7440-2~-5 Sodium 
!744.0-28-0 Thallium 

102 s: 
0.32,ttt w 

p I 

F : u.::r • 
t7440-62-2 Vanadium 
:7440-66-6 Zinc 

23.8 
43.7 H E 

p I 

p :-r 
Cyanide NR! 

I I 
•• . I • . • . I 

Color Before: BROWN Cleirity Before: Texture: MEDIUM 

Color Afte-r: BFWl,,.IN Clarity Aft-e•r: Artifects: 

Comments: 

. r. -~ 006 

FORM I - · IN ILM02.1 
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WESTINGHOUSE/HANFORD 
1 

INORGANIC ANALYSIS DATA SHEET 
SAMPLE. NUMBER: 

B07NF7 
Leb Neme: SKINNER & SHERMAN LABS. Contrect: 68-00-0108 

Leb Code: SKINER Cese No.: N2-11-191SAS No.: SOG No.: B07NC8 

Leb Semple ID: 12020-08S 

Date Received: 12/01/92 

Metrix (soil/weter): SOIL 

Level (low/med): 

% Solids: 

LOW 

77.4. 

Concentration Units (ug/L or mg/Kg dry wei9ht): MG/KG 

:cAs No. 

:7429-90-5 
: 741 .. 0-36-0 
:74.40-38-2 
:744.0-39-3 
:7440-41-7 
:7440-43-9 
:74.40-70-2 
: 741.(2)-.4 7-3 
:7440-48-4 
: 74 4(1-E,0-8 
: 74!,9-89-6 
: 74 -39-92-1 
: 7439 ·-95-t.. 
:7439-96-5 
: '74~-9-97-6 
: 7440-02-0 
:7440-09-7 
:7782-49-2 
l7t..40-22-4 
: 74.40-2Z,-5 
l74t..0-28-0 
:7440-62-2 
:7440-66-6 

.. . ... - . . - .. - · • ....... ..... _ ............ - -...... .. . . . . · •• . ... .. 
I I I I I 
I t I I I 

: Anelyte :concentration:c: Q lM :~ 
t I I I I 
I ... .. . .. ..... .. I _ . .. . . . . . .. ..... . I . I . . I 

: Aluminum 4.790 : : P 
: Antimony 4. 0 H:T1 N : P 
lArsenic 2.4 H N lF 
:Barium 33.1 lBI IP 
:Beryllium: 0.10:u: :P 
:cadmium 0.65lBI 'P 
'Calcium 3640 : P 
Chromium 14.. 8 : : P 
Cobelt 6.3 lBl P 
Copper 20.4 P 
Ir-on 14900 : P 
Lead 15. 3 : , F . 
Magnesium: 
Manganese: 
Mercury 
Nickel 

,Potassium 
:selenium 
lSilver 
:sodium 
lThallium 
:vanadium 
:zinc 
:cyanide 

3440 
160 

I I 
I I 

t-4N 
0.05lU 

12.4. l 
565 lB 

0.69lU 
0.59lU 

208 :s 
0. 35 :-s-t W 

40.3 l l 
151 :-: E 

lP 

:cv: 
;p 
lP 
lF 
lP 
IP 
lF 
IP 
lP 
lNR 

u:r 
.::r 

.:r 

I I I 
t ·· · · •·· · - - . • · ---· · · ·· ' .. . . ... -··· ' · -

Color Before: BROWN Clarity Before: Texture: MEDI UM 

Color After: E,ROWtJ Clar"i ty After: Artifacts: 

Comments : 
. ~ll~ ............. -.. -·- .. . 

. . . . :··· .. ... L~-~ -O O £ 

FORM I - IN IL.M02.l 

----- - ~ --~---------



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

• + ·11H . ·--··-· --·· ··-······ ··----·- ·· ....... · •• ·•· · • ·-------·•-·--- . --·--··--····------·-••··· .. --··• ·--· ··------- - • - --- - ---• • - • • - • • • • • - - •• H O • - • · • • • • 0 

WESTINGHOUSE/HANFORD 
1 

INORGANIC ANALYSIS DATA SHEET 
SAMPLE NUMBER: 
-···· ...... - .. . ·-· •· . . ...... --· ·- ·· ·--· 

B07NF8 
Lnb Neme: SKINNER & SHERMAN LABS. Contrect: 68-D0-0108 ' ' - • · · - ··- ···-··-··· -·---
Leb Code: SKINER Cese No.: N2-11-191SAS No.: 

Matrix (soil/weter): SOIL 

Levei (low/med): 

% Solids: 

LOW 

82.0 

SDG No.: B07NC8 

Leb Semple ID: 12020-09S 

Dete Received: 12/01/92 

Concentration Units (ug/L or mg/Kg dry weight): MG/KG 

CA$ No. : Anelyte 
I 

• .• •• I 

7429-90-5 :Aluminum 
7440-36-0 :Antimony 

, 744.0-3e-2 
: 741 .. 0-39-Z, 
:7440-41-7 
:7440-43-9 
: 7440-70-2 
: 741..fll-t. 7-3 
: 741.0-48-4 
: 7440-:,0-8 
: 7(1-39-89-6 
:7439-92-1 
: 74,?,9-9~,-/._ 

: 7439-96-5 
: 7( ... . ?,9-97-6 
:7440-02-0 
74.40-09-7 
77f>.2-49-2 
74.40-22-4 
7440-23-5 
7440-28-0 
7440-62-2 

,7440-66-6 

:Arse-nic 
lBeriurn 
:Beryllium 
lCedmium 
:calcium 
:chromium 
'Cobelt 
Copper 
Iron 
Leed 
Magnesium 
Menganese
Mercury 
Nickel 
Potassium 
Selenium 

,Silver 
:sodium 
:rhellium 
:venadium 
:zinc 
:cyanide 
' . .. -· ' . . 

' I 
Concentration c: Q 

504.0 
' . I 

4.0 tt-1 N 
5.8 I .-, 

51. 0 
0.10:u• 
0.62lB 

3300 
11. 2 l 
6.3 :B 

20.6 
13200 

27.0 
3290 

+N 

263 :-: N 
0.06:u: 

11. 0 : : 
659 :s: 

0.691-tt-l 
0. 59 t-tt-: 

213 :-e-t 
0. !;,6:-e-t W 

27.6 
20~, H E 

I 
I 

I I 
. .. . . ·-· • · I __ I . . 

Color Before: BROWN 

Color After: BROWN 

Clarity Before: 

Clarity After: 

Comments: 
ROCK~. 

FORM J - IN 

I 
I 

:M :~ 
.. I . .. . I .. 

:P 
lP 
lF 
lP 
lP 
lP 
lP 
lP 
:P 
lP 
lP 
lF 
:P 
:P 
:cv 
;p 
lP 
lF 
lP 
lP 
lF 
lP 
lP 
lNR 
t 

. .. ··--' ···-

Texture: MEDIUM 

Artifac.ts: . YE S 

ILM02.l 
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INORGANIC ANALYSIS DATA VALIDATION CHECKLIST - FORM A-6 

1. COMPLETENESS AND CONTRACT COMPLIANCE 

Review the data package for completeness and check off the items below. If any data review 
elements are missing contact the laboratory for submittal of the omitted data. 

Data Package Item 

Case Narrative 
Cover Page 
Traffic Repons 
Sample Data 

Inorganic Analysis Data Sheets 
Standards Data 

Initial and Continuing Calibration Verification 
CRDL Standard for AA and ICP 

QC Summary 
Blanks 
ICP Interference Check Summary 
Spike Sample Recovery 
Post-Digestion Spike Sample Recovery 
Duplicate 
Laboratory Control Sample 
Standard Addition Results 
ICP Serial Dilutions 
Instrument Detection Limits 
ICP Interelement Correction Factors 
ICP Linear Ranges 
Preparation Log 
Analysis Run Log 

Raw Data 
ICP Raw Data 
Furnace AA Raw Data 
Mercury Raw Data 
Cyanide Raw Data 

Additional Data 
Internal laboratory chain-of-custody 
Laboratory Sample Preparation Records 

A6-l 

Present?: Yes No 

✓ 

I 
✓ 

✓ 

/ 
/ 
/ 

~ 
/ 

~ 
f 
~ 
✓ 
7 
T 

4' 
7 

./ 

../ 

NIA 
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Data Packa&e Item 

WHC-SD-EN-SPP-002, Rev. 1 

Present?: 

Percent Solids Analysis Records 
Reduction Formulae 
Instrument Run Logs 
Chemist Notebook Pages 

2. HOLDING TIMES 

Have all samples been analyzed within holding times? 

Yes No NIA 

I 

/ 

No NIA 

ACTION: If any holding times have been exceeded qualify all affected results as estimated (J for 
detects and UJ for nondetects). 

3. INITIAL CALIBRATIONS 

Were all instruments calibrated daily, each set-up time and 
were the proper number of standards used? @ No NIA 

Are the correlation coefficients ~0.995? @ No NIA _ v 

Was a midrange cyanide standard distilled? 
(:M-~\AY\ 

Yes No (@) ~Jf 
ACTION : Qualify all data as unusable if reported from an analysis in which an instrument was not 
calibrated or was calibrated with less than the minimum number of standards. Qualify associated 
sample results > IDL as estimated (J) and results < IDL as estimated (UJ), if the correlation 
coefficient is < 0.995 or the laboratory did not distill the midrange cyanide standard. 

4. INITIAL AND CONTINUING CALIBRATION VERIFICATION 

Are ICY and CCV percent recoveries within control? 

Are there calculation errors? 

Yes 

Yes 

NIA 

NIA 

ACTION: Qualify all affected data in accordance with Section 8.3 of the validation requirements. If 
calculation errors are noted, contact the l_aboratory for clarification. 

5. ICP INTERFERENCE CHECK SAMPLE 

Has an ICS sample been analyzed at the proper frequency? 

Are the AB solution %R values within control? 

Are there calculation errors? 

® No 

fi; No 

Yes @, 

NIA 

NIA 

NIA 

ACTION: Qualify all affected data in accordance with Section 8.3 of the validation requirements. If 
calculation errors are noted, contact the laboratory for clarification. 

A6-2 

------ ----------------
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6. LABORATORYBLANKS 

Are target analytes present in the laboratory blanks? @ No NIA 

ACTTON: Qualify all associated sample results for any analyte <5 times the amount in any 
laboratory blank as nondetected (U). If analytc;_ concentrations in the blank are > CRDL or below the 
negative CRDL, verify the laboratory has redigested and reanalyzed wociated samples with analyte 
concentrations < 10 times the blank concentration. If the laboratory bas not redigested and 
reanalyzed the samples, note in the validation narrative. 

7. FIELD BLANKS 

Are target analytes present in the field blanks? Yes No @ 
ACTION : Qualify all sample results for any analyte <S times the amount in any valid field blank as 
nondetected (U). · 

8. MA TRIX SPIKE SAMPLE ANALYSIS 

Are spike recoveries within the control limits? Yes @, NIA 

ACTION : Qualify the affected sample data according to the following requirements : 

If spike recovery is > 125 % and sample results are < IDL no qualification is required. If spike 
recovery is > 125% or <75% qualify all positive results as estimated (J). If spike recovery is 30% 
to 74% qualify all nondetects as estimated (UJ) . If spike recovery is <30%, reject all nondetects 
(R) . If the field blank has been used for spike analysis, note in the validation narrative. 

9. LABORATORY CONTROL SAMPLE 

Are percent recoveries within the acceptance limits? 

Are there calculation errors? 

ACTION: Qualify the sample data according to the following requirements: 

Yes ~ NIA 

AQUEOUS LCS - Qualify as estimated (J), all sample results > IDL, for which the LCS %R falls 
within the range 50-79 % or > 120%. Qualify as estimated (UJ), all sample results < IDL, for which 
the LCS falls within the range of 50-79%. Qualify as unusable (R) all sample results, for which the 
LCS %R <50%. 

SOLID LCS - Qualify as estimated (J), all sample results > IDL for which the LCS result is outside 
the established control limits. Qualify as estimated (UJ), all sample results < IDL for which the LCS 
%R are lower than the established control limits. 

A~3 

--------- - ----------
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10. PERFORMANCE AUDIT ANALYSES 

Are the performance audit sample results within the 
acceptance limits? Yes No 

ACTION: Note the results of the performance audit sample analyses in the data validation narrative. 

11. OUPLICA TE SAMPLE ANALYSIS 

Are RPO values acceptable? Yes ® NIA 

ACTION: Qualify the results for all associated samples of the same matrix as estimated (J) if the 
RPO results fall outside the appropriate control limits. If field blanks were used for laboratory 
duplicates, note in the validation narrative. 

12. ICP SERIAL DILUTION 

Are the serial dilution results acceptable? 

ls there evidence of negative interference? 

Yes ~ NIA 

Yes (§ NIA 

ACTION: Qualify the associated data as estimated (J) for those analytes in which the %D is outside 
the control limits . If evidence of negative interference is found, use professional judgment to qualify 
the data. 

13 . FIELD DUPLICATE SAMPLES 

Do the RPD values exceed the control limits? Yes No ~ 

ACTION: Note the results of the field duplicate samples in the validation narrative. 

14. FIELD SPLIT SAMPLES 

Do the RPD values exceed the control limits? Yes No t!5J 
ACTION: Note the results of the field split samples in the validation narrative. 

1516. FURNACE ATOMIC ABSORPTION QUALITY CONTROL 

Do all applicable analyses have duplicate injections? 

Are applicable duplicate injection RSD values within control? 

If no , were samples rerun once as required? • 

Does the RSD for the rerun fall within the control limits'? 

Were analytical spike recoveries within the control limits'? 

A6-4 

Cy No 

~~1~ e 
Yes No 

@ No 

Yes @ 

N/A 

N/A 

@ 
~t."?f?I 

NIA 
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If no, were MSA analyses performed when required? 

Are MSA correlation coefficients L0.995'.1' 

If no, was a second MSA analysis performed? 

~ (U]lU WUAVf(}) 

@ No NIA 

Yes @ N/A 

Yes @ N/A 

ACTION: If duplicate injections are outside die acceptance limits and the sample bas not been 
reanalyzed or the reanalysis is outside the acceptance limits, qualify the associated data as ~timated (J 
for detects and UJ for nondetects). If the analytical spike recovery is < 40% qualify detects as 
estimated (J). If the analytical spike recovery is ~10% but <40%, qualify all nondetects as 
estimated (UJ) and if the analytical spike recovery is < 10%, reject all nondetects (R). If the sample 
absorbance is < 50% of the analytical spike absorbance and the analytical spike recovery is < 85% or 
> 115 % , qualify all results as estimated (J for detects and UJ for nondetects). If method of standard 
additions (MSA) was required but was not performed, the MSA samples were spiked incorrectly, or 
the MSA correllation coefficient was < 0.995, qualify the associated detected results as estimated (J) . 

17. ANALYTE QUANTITATION AND DETECTION LIMITS 

Have results been reported and calculated correctly'? 

Are results within the calibrated range of the instruments 
and within the linear range of the ICP? 

Are all detection limits below the CRQL'? 

@ No 

(!_j, No 

@ No 

Action: If analyte quantitation is in error, contact the laboratory for explanation. If errors or 
deficiencies can not be resolved with the laboratory, qualify associated data as unusable (R). 

18 . OVERALL ASSESSMENT AND SUMMARY 

Has the laboratory conducted the analysis in accordance 
with the analytical SOW? 

Were project specific data quality objectives met for 
this analysis? 

~ No 

Q No 

ACTION: Summarize all the data qualifications and complete the data validation narrative as 
specified in Section 10.0 of the data validation requirements. 

A6-5 

NIA 

NIA 

NIA 

NIA 

NIA 
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COMMENTS (attach additional sheecs u aecasary): ~ e/4, i Jhf /e,,_ y) s·,clt>vvt'~ ~,yfu.. ]1/UM.(iAj tuveo /~ L7 

© 1/y C?: v AAA (11 o ZJ ~ WM tb<-4-4;,~rd pc ltw 
thlyup& ,@d,, fl4) p11@ f udz,-w ~ 

® ,llJ&tr~ du/ kW tw.J 6> tJU& ~ a½!-?5 /Jz;;a;f 
-nist{ '7Y1 ~ /z01Nbl 1 Mff'-~ ~ /4Uf'!f: 
C?<(Vtidd- an Ppyrw :t .. v 

f} bb?~f </~li? ,()/4 ~ ,, Pl f¼hif @tu wq 141stf ~ ~1/73 <ft_ . 

A~ 



a, 
• -

SDG:b)~{IIC '6 
COMMENTS: 

FIELD 
SAMPLE ID 

b»IJC<l 
/Jff1N/)/ 

llJ O::J IJJIA 
i!J11':J~~ 

bD71lrl/ 
/3(Y:7 /JfS 

8071,JFv 

/1J!J~NFr 

13v?JVF'6 

REVIEWER: 

ANALYSIS 
TYPE 

~ y -

\I 

_,, ..... .. 

HOLDING TIME SUMMARY - FORM B-1 

l (]lAA.-UJV DATE: 3/3 / /tfz-- PAGE_l_OF_ 
- d 

PREP. ANALYSIS 
DATE DATE DATE HOLDING HOLDING 
SAMPLED PREPARED ANALYZED TIME, DAYS TIME, DAYS QUALIFIER 

II /z,o /q1,,. 1c1--l1 /rz- lliW~ 1-:r 1-::t ~ lfZ l~ 

' I \ 
I 

I ,· 

I ' ( 
) 

I .. 

I . 
I 

I 
I 

~J / ~ I / r ~ -



BLANK AND SAMPLE DATA SUMMARY - FORM 8-3 

SDG: t;(f.1,Jl4 REVIEWER: f', ~JA.vlhA., DATE: 3/31/ 13 PAGE_/_OF 

COMMENTS: 0 

SAMPLE ID COMPOUND RESULT a RT UNITS 5X IOX SAMPLES QUALIFIER 
RESULT RESULT AFFECTED 

~tdu ~ () . 011 11./4/I~ D, Io, ~ ;., ::;./Jc.X IJ-
·~~ f~~ o.o)t J 

;.·-1.. J L, n ./Cj /2; D :-; IJ/J I u._ 

\l~u~ rJ. (}Ol fi. r1ilL 0,0/L/ /Jh ?Art.'l I)._, 

~II c;,· I v.q, 
J 

O"tt/S /tJt-i-::i»M 1L-t, , rJJ.. q LU,/l -
v' 

f 

. -



SDG: 

COMMENTS: 

SAMPLE ID 

/Jo1NP1 
/!;bJ-t/06 
t;o1rvF'I 

REVIEWER: 

COMPOUND 

ACCURACY DATA SUMMARY - FORM B-4 

% ~ECOVERY 

2/ . I 

J-Z- -Z3 
/?-/.II 

-

PAGE---L.OF _z_ 

SAMPLE($) 
AFFECTED 

OUALIAER 
REQUIRED 

-

'-..D 
cs,., -~ 
-&; 
~-~s::, 
~ 



PRECISION DATA SUMMARY - FORM B-5 

SDG: J;;l)1~ REVIEWER (J 1~ I U I /J,v I DATE: L/Jr/fr PAGE_LOF _L 
- (/ COMMENTS: 

COMPOUND SAMPLE ID: SAMPLE ID: RPe- SAMPLES AFFECTED QUALIFIER 
~/) 

~11,(_ /JJ1)9NP~!- - 1i; aLl- .:r 
',,.,Q 
CS'-. -

((/ /1,r /l J 1 j faJ C-U--l,t{ 70A .J~ -rD<) 
{..>,,I 
...::::. 
"',,D 

"- r,-,.;, 
• cO 

~ 
co 
E:l 
'CI'l n 

I 
ti> 

f '? 
tT1 z 
I 

ti> 
:g 

~ 
~ -



. . . -

FEDEX~ PRIORITV OVERNIGHT TH& f 
I 

eapt 9481 14APR93 . I 

Trkt . 588 8690 823 ·-
P_SCA 

99352-WA-US 82PSC 
~,:"· [ 

I 
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Thermo Analytical Inc. 

TMA/Norcal 
2030 Wright Avenue 

P. 0. Box 4040 
Richmond. C4 94804-0040 

(510) 235-2633 Fax No. (510) 235-0438 

June 1, 1993 

Ms. Jeanette Duncan 
Westinghouse Hanford Company 
Hanford Analytical Services Management 
P.O. Box 1970 
Richland WA 99352 

Dear Ms. Duncan: 

- - - --- --- ~, 
I 

Enclosed are the standard factors and background data that you requested for TMA data packages 7136, 
7131, 7116, and 7106. The counter QC information for alpha counting you requested is already 
contained in the data packages. 

Please call if you have any further questions . 

Yours sincerely, 

N. Joseph Verville 
Asst. Manager TMA/Norcal 
Nuclear Projects 

Enclosures: SF/backgrounds 7136, 7131, 7116, 7106 



04/30/93 9~1~~92 .. 8808 U£ HASM 345-Hl'-1=-5=---_____ 00_4_._ __ 

; 4-28-53 i 1=31f'M; GOLDER ASSOCIATES~ 605 3721546;#10/13 

Additional mtssing dato identified as of 4/16/931 

ANALYSIS I DETECTIR ID I MISSING DATA 
Data Pack,,• ID: 8071C8-TMA-359 ·~ 
ltb R,:t ngGroap: 7131 ! 
lab; /Norc1l . 
Projects Colllllbi- River Sediment 

GROSS ALPHA/BETA 111 detectors used for All SF and Bk 
saq,le analysis continuing calibr~t1on 

QC status 
SlRONTIUH-90 all detectors used for Alls; and BK 

sample •nal1,1 s continu1n9 calibration 
QC status 

URAKIUM (1sotop1c) all detectors used for All SF and Bf 
saaple 1nllys11 coni1nu1nv c111brat1on 

QC status 

PLUTONIUM (1sotop1c) SS2B. SS29, SS30. SS3l. QC Status 1s not 
SS32. SS34. S535, SS27. recorded on •Aspec Eff 
SS37. 5S38. SS39, S540. S1111111ry Sheet• .. 

SS41. $$42, SS44, SS46, 
$S47, SS48 

AMERICIUM (isotopic) SS32, SS33. S534. S535, QC Status is. not . · 
SS36. SS37. S538, SS39. recorded on •Aspac Eff 
SS40, SS41, SS42. SS43, Sumary Sheet• 
SS44. 5S46, S$49, SSSO 

g 
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• *~*ti<>***************i(I'· ~****************************************** 
' 

'Gf.' 0 ::i S Counter G. C. Status 03:43:50 10-FEB-93 
t'-*~************************************************************************* 

WED 

e Status at this time (I Detector SF GMT BK GMT BK4. 75 GMT BK6.49 -------- ----------- ----------- ----------- -----------
( 

LBG 1 0 . 949 40. 0.559 40. 0 . 930FC290. 0.663 214. 
LBG 2 0.997 40. 0 . 544 '~ 40. 0 . 692 290. 0.705 214. 
LBG 3 0 . 982 40. 0. 491 40. 0. 553 290. 0.479 214. 
LBG 4 1. 014 40. 0. 739 - 40 . 0. 791 290. 0. 768 214. 
LBG 5 1 . 071NG 99. 0 . 270 40. 0.854 185. 0. 578 281 . 
LBG 6 l.024NG 77. 0 . 412 40 . 0. 770 185. 0.665 281. 
LBG 9 1. 026 40. 0. 538 40. - 0. 576 290. 0.587 214. ( LBG 10 1. 041 40. 0. 543 40. 0. 711 290. 0.620 214. 
LBG 11 0.990 40. 0. 530 40. 0. 599 185. 0. 564 214: 
LBG 12 0.970 40. 0.641 40. 0.692 185. 0.599 214. 
LBG 13 1. 054 40. 0. 510 40. 0.822 185. 0. 564 214. 
LBG 14 1 . 094 40. 0.578 40. 0 . 736 185. 0.623 214. 
LBG 15 1.032 40. 0.650 40. 0.762 290. 0 . 785 214. ( LBG 16 1 . 022 40. 0. 551 40. G.622 290. 0. 589 214. 
GAW 17 3 . 215 40. 0 . 137NG 41. 0 . 000 0. 0.000 0 . 
MEW 19 1. 024 40. 12. 768 40. 0.666 123. 0. 777 123. (' GAW 21 3.632NG 41. 0.046 40. 0.000 0. 0.000 0 . 
2PI 22 2. 182 40. 0 . 132 40 . 0.000 0. 0 . 000 0 . 
GAW 23 3 . 208 90. 0.018 32. 0.000 0 . 0.000 0. I ( GAW 24 2 . 958 40. 0.065 40. 0.000 0 . 0.000 0 . 
2PI 25 2 . 083 118. 1. 520FC 8. 0 . 000 0. 0.000 0 . 
2PI 26 2.326 118. 0. 171FC 8. 0.000 0 . 0.000 0. ( LSC 4 0 . 000 0 . 0.000 0. 0. 000 0 . 0.000 0 . 
LSC 5 0.000 0 . 0.000 0. 0.000 0. 0.000 0 . 
VLB 1 1 . 100 190. 0.289 190. 0.000 0 . 0.000 0. ( VLB 2 1. 130 190. 0.246 190. 0.000 0. 0.000 0 . 
VLB 3 1. 105FC 190. 0.236 190. 0 . 000 0 . 0.000 0. 
VLB 4 1. 109 190. 0 . 291 190. 0.000 0. 0.000 0. 

l VLB 5 1. 057 190. 0 . 219 190. 0.000 0 . 0 . 000 0 . 
VLB 6 1 . 068 190. 0.246 190. 0.000 0. 0.000 0 . 
VLB 7 1. 091 190. 0. 196 190. 0 . 000 0 . 0.000 0. ( VLB 8 1. 213 190. 0.251 190. 0.000 0. 0.000 0. 
GAW 101 0 . 998 40. o'. 125 40. 0.000 0 . 0.000 0 . 
GAW 102 1. 003 40. 0.089 40. 0 . 000 0. 0.000 0 . 
GAW 103 0.991 40. 0.099 40. 0 . 000 0 . 0 . 000 0 . 
GAW 104 1. 002 40. 0.068NG 40. 0.000 0. 0.000 0. 
GAW 105 1.002 40. 0.067 40. 0. 000 0. 0 . 000 0 . 

i_ GAW 106 1 . 002 40 . 0.071 40. 0.000 0 . 0.000 0. 
GA~J 107 0 . 999 40. 0.079 40. 0 . 000 0 . 0.000 0. 
GAW 108 0.998 40. 0 . 071 40. 0.000 0. 0.000 0. 

( GAW 109 0 . 997 40. 0.061 40. 0 . 000 0. 0.000 0. 
GAW 110 1 . 002 40. 0.080 40. 0.000 0. 0.000 0. 
GAW 111 0 . 994 40. 0. 122 40. 0 . 000 0. 0.000 0. 

\ GAW 112 0 . 999 40. 0 . 076 40. 0 . 000 0. 0.000 0. 
GAW 113 1 . 007 40. 0 . 103 40. 0.000 0. 0.000 0. 
GAW 114 1. 004 40. 0.086 40. 0.000 0. 0.000 0. 
GAW 115 1. 006 40. 0 . 112 40. 0.000 0 . 0.000 0. 
GAW 116 1. 004 40. 0 . 079 40. 0.000 0. 0.000 0. 
GRB 101 0.990 40 . 1 . 044 40. 0 . 000 0 . 0.000 0. 
GRB 102 0 . 987 40. 1. 464 40. 0 . 000 0. 0.000 0. 
GRB 103 0.990 40. 1. 078 40. 0.000 0. 0.000 0. 
GRB 104 0 . 989 40. 1. 005 40. 0.000 0. 0.000 0. 
GRB 105 1. 011 40. 1. 261NG 40. 0 . 000 0. 0.000 0. 
GRB 106 1. 015 40. 1. 482 40. 0 . 000 0 . o._ooo 0. 

t_ 



CGRB ; q 13llC\7 1 

{ ' 107 1. 006 --4 · . '< ;(..,,..' . , 7 40. 0.000 0. 0.000 0 . 
·~RB 108 1. 007 40. 0. 966 40. 0.000 0 . 0.000 0. 
·GRB 109 0.999 40. 0. 962 40. 0.000 0 . 0.000 0 . C GRB 110 0.995 40. 1 . 367 40. 0.000 0 . 0.000 0. ( 
GRB 111 0.987 40. 0 . 987 40. 0 . 000 0 . 0.000 0 . 

C GRB 112 0 . 987 40. 1. 203 40. 0.000 0 . 0 . 000 0. 
· GRB i13 1 . 006 40. 0. 979 40 . 0.000 0 . 0.000 0 . ( 

GRB 114 1 . 001 40 . 0.991 40. 0 . 000 0. 0.000 0 . 

( 
GRB 115 0.995 40. 0 . 926 40. 0.000 0. 0.000 0 . 
GRB 116 1.005 40. 0.998 -- 40. 0.000 0 . 0.000 0 . C 
GAW 201 1 . 020 39. 0 . 016 38. 0.000 0 . 0.000 0 . 
GAW 202 1. 015 39. 0 . 014 · 38. 0.000 0. 0.000 0. 
GAW 203 0.998 39. 0 . 025 38. 0.000 0. 0.000 0. ( 
GAW 204 0.994 39. 0 . 020 38. 0.000 0 . 0 . 000 0 . 
GAW 205 1 . 043 39. 0.013 38. · 0.000 0. 0.000 0 . ( GAW 206 1. 039 39. 0. 011 38. 0.000 0 . 0.000 0 . ( 
GAW 207 1. 013 39. 0 . 016 38. 0.000 0 . 0 . 000 o: 
GAW 208 0.999 39. 0. 056 38. 0 . 000 0. 0.000 0 . 
GAW 209 1. 004 39. 0.036 38. 0.000 0 . 0.000 0 . 
GAW 210 0.990 39. 0 . 016 38. 0.000 0 . 0.000 0 . 
GAW 211 0.987 39. 0 . 077 38. 0.000 0 . 0.000 0 . 
GAW 212 0 . 983 39. 0 . 024 38. 0 . 000 0 . 0.000 0 . ( 

GAW 213 0.986 39. 0. 027 39. 0.000 0 . 0.000 0. 
GAW 214 0.982 39. 0 . 021 38. 0.000 0. 0.000 0 . 
GAW 215 1 . 002 39. 0 . 037 38. 0.000 0 . 0.000 0. 
GAW 216 0 . 994 39. 0.027 38. 0 . 000 0 . 0 . 000 0 . 
GRB 201 0.995 40. 0 . 479NG 38. 0.000 0 . 0.000 0 . 
GRB 202 0 . 991 40 . 0 . 426 38. 0.000 0 . 0 . 000 0. 
GRB 203 0.990 40. 0. 475 38. 0.000 0 . 0 . 000 0 . 
GRB 204 0.991 40. 0. 427 38 . 0.000 0 . 0 . 000 0 . ( GRB 205 1. 005 40 . 0.371 38. 0.000 0 . 0 . 000 0 . 
GRB 206 1. 002 40 . 0. 498 38. 0 . 000 0. 0 . 000 0 . 

( 
GRB 207 0.995 40. 0 . 455 38. 0.000 0 . 0.000 0. 
GRB 208 0.996 40. 0 . 610 38. 0 . 000 0. 0.000 0 . 
GRB 209 1.004 40. 0 . 531 38. 0.000 0. 0.000 0 . 

( 
GRB 210 0 . 997 40. 0.420 38. 0.000 0 . 0 . 000 0 . 
GRB 211 0 . 995 40. 0.864 38. 0.000 0 . 0 . 000 0 . 
GRB 212 0 . 998 40. 0 . 499 38. 0 . 000 0 . 0.000 0. 

( 
GRB 213 0.999 40. 0 . 507NG 39. 0.000 0 . 0.000 0 . 
GRB 214 0 . 999 40. 0. 536 38. 0.000 0. 0.000 0 . 
GRB 215 1. 012 40. 0 . 411 38. 0.000 0. 0 . 000 0 . 
GRB 216 1 . 007 40. 0 . 440 38. 0.000 0 . 0 . 000 0 . 

Recent G. C . counts 
Gross G. C. 

Detector GC Date Counts Min. Value Sigma Control limits -------- ------ ------- ------- ------ ------ ----- ----------------
LBG 1 BK 40. 363 366. 461. 20 0. 794 0 . 041 0.443 - 0 . 659 FAIL 

\ LBG 2 BK 40. 363 263. 461. 20 0 . 570 0 . 035 0 . 359 - 0. 723 
LBG 3 BK 40.363 280. 461. 20 0.607 0 . 036 0.302 - 0.682 
LBG 4 BK 40. 363 368. 461. 20 0 . 798 0 . 042 0. 641 - 0.829 

(_ LBG 5 BK 40.078 0 . 871. 10 0.000 0 . 000 0.284 - 0.442 FAIL 
LBG 6 BK 40.078 0. 871. 10 0.000 0 . 000 0.663 - 0 . 944 . 
LBG 9 BK 40.363 280. 461. 20 0 . 607 0.036 0 . 373 - 0 . 704 
LBG 10 BK 40.363 267. 461 . 20 0 . 579 0.035 0 . 377 - 0 . 722 
LBG 11 BK 40. 363 280. 461. 20 0.607 0.036 0 . 471 - 0 . 605 FAIL 
LBG 12 BK 40. 363 304. 461. 20 0.659 0 . 038 o. 566 - 0. 709 

' LBG 13 BK 40 . 363 200. 461. 20 0 . 434 0.031 0 . 418 - 0 . 613 
LBG 14 BK 40 . 363 270. 461. 20 0. 585 0.036 0. 480 - 0.673 
LBG 15 BK 40 . 363 296. 461. 20 0 . 642 0.037 0 . 446 - 0.857 
LBG 16 BK 40. 363 275. 461. 20 0 . 596 0.036 0 . 424 - 0.691 
MElrJ 19 BK 40. 318 7008. 525.60 13.333 0 . 159 11. 841 - 13. 521 



• · GRB . ·101 Q . c, ~qz o . J 506.83 1.040 ( . . BK 40! ' . l .,.15 0.045 0. 923 - 1. 1-60 -~_AW 101 BK 40.329 51. 506.83 0. 101 0. 014 0.094 - 0. 160 ···GRB 102 BK 40. 329 750. 506. 83 1. 480 0 . 054 1. 311 - 1. 623 t GAW 102 BK 40.329 31. 506.83 0.061 0 . 011 0.057 - 0. 127 ( 
GRB 103 BK 40.329 546. 506. 83 1. 077 0.046 0 . 970 - 1. 189 

C 
GAW 103 BK 40. 329 45. 506.83 0 . 089 0.013 0.060 - 0. 144 
GRB 104 BK 40.329 490. 506.83 0.967 0 . 044 0.905 - 1. 104 ' GAW 104 BK 40.329 49. 506.83 0. 097 0.014 0 . 047 - 0.090 FAIL 

( 
GRB 105 BK 40. 329 599. 507. 00 1. 181 0.048 1. 185 - 1 . 344 FAIL GAW 105 BK 40.329 24. 507.00 0.047 0. 010 0.023 - 0 . 120 ' GRB 106 BK 40. 329 773. 507.00 1. 525 0.055 1. 341 - 1.621 GAW 106 BK 40. 329 24. 507.00 0 . 047 0 . 010 0.041 - 0. 109 GRB 107 BK 40. 329 507. 507.00 1. 000 0.044 0.839 - 1. 119 ( 
GAW 107 BK 40.329 44. 507. 00 0.087 0. 013 0.047 - 0. 112 

1• ' . GRB 108 BK 40.329 495. 507.00 0.976 0 . 044 0.846 - 1.099 
GAW 108 BK 40.329 31. 507.00 0. 061 0 . 011 0.045 0.098 ( 
GRB 109 BK 40. 329 483. 506 . 95 0. 953 0.043 0 . 845 - 1.092 
GAW 109 BK 40. 329 23. 506.95 0 . 045 0.009 0 . 034 0.093 
GRB 110 BK 40.329 666. 506 . 95 1. 314 0 . 051 1. 223 - 1. 536 ( 
GAW 110 BK 40. 329 37. 506.95 0 . 073 0 . 012 0.062 - 0 . 106 
GRB 111 BK 40.329 501. 506.95 0.988 0 . 044 0.876 - 1. 113 
GAW 111 BK 40. 329 57. 506. 95 0. 112 0.015 0 . 091 - 0. 157 ( 

GRB 112 BK 40.329 577. 506.95 1. 138 0.047 1. 122 - 1. 303 
GAW 112 BK 40. 329 31. 506.95 0 . 061 0. 011 0.048 - 0. 111 
GRB 113 BK 40. 329 508. 507. 04 1.002 0 . 044 0 . 810 - 1. 170 ( 

GAW 113 BK 40. 329 54. 507. 04 0. 107 0 . 014 0.063 - 0. 141 
GRB 114 BK 40.329 528. 507. 04 1. 041 0.045 0.885 - 1.097 ( GAW 114 BK 40.329 38. 507.04 0.075 0. 012 0.035 - 0. 140 ( 

GRB 115 BK 40 . 329 486. 507. 04 0.959 0 . 043 0 . 764 - 1. 092 
GAW 115 BK 40. 329 53. 507. 04 0. 105 0. 014 0 . 081 - 0 . 146 ( GRB 116 BK 40.329 490. 507.04 0. 966 0.044 0.886 - 1. 114 ( 
GAW 116 BK 40.329 29. 507.04 0 . 057 0. 011 0.051 - 0. 112 
GAW 17 BK 40. 318 288. 530. 70 0. 543 0 . 032 0.060 - 0.206 FAIL ( GAW 21 BK 40. 318 33. 530. 70 0.062 0.011 -0.011 - 0.098 ( 

2PI 22 BK 40. 318 77. 530. 70 0. 145 0.017 -0. 055 - 0.315 
GAW 24 BK 40. 318 29. 530. 70 0.055 0.010 0.025 - 0 . 108 

\ . LBG 1 SF 40.687 36643. 13.28 0. 941 0.005 0 . 921 - 0.978 ( 

LBG 2 SF 40. 687 37786. 13.28 0. 992 0.005 0.967 - 1.027 
LBG 3 SF 40. 687 30398. 13.28 0. 974 0. 006 0.953 - 1.012 C LBG 4 SF 40. 687 28924. 13.28 1. 010 0.006 0.986 - 1.047 ( 

LBG 5 BK 40.078 0 . 889. 10 0.000 0.000 0 . 288 - 0.447 FAIL 
LBG 6 BK 40. 078 0. 889. 10 0.000 0.000 -o. 442 - 1. 728 
LBG 9 SF 40.687 36829. 13.28 1. 028 0.005 0.995 - 1. 056 ( 
LBG 10 SF 40. 687 36611. 13. 28 1. 042 0.005 1. 011 - 1. 073 
LBG 11 SF 40. 687 32988. 13.28 0. 990 0.005 0. 939 - 1. 019 
LBG 12 SF 40. 687 33593. 13. 28 0.969 0.005 0.941 - 0.999 ( 

LBG 13 SF 40. 687 31127. 13.28 l. 050 0.006 1. 024 - 1. 087 
LBG 14 SF 40. 687 26332. 13. 28 1. 083 0.007 1.061 - 1. 127 
LBG 15 SF 40.687 31104. 13.28 1. 041 0.006 1. 001 - 1. 063 
LBG 16 SF 40. 687 31997. 13.28 1.024 0.006 0 . 992 - 1. 054 
MEW 19 SF 40. 687 613443. 13. 16 1. 014 0.001 0.994 - 1. 056 

i GRB 209 SF 40.694 92198. 10.00 1. 005 0.003 0.974 - 1. 035 
GRB 210 SF 40. 694 94221. 10.00 0 . 998 0.003 0.966 - 1. 026 . 
GRB 211 SF 40. 694 98370. 10. 00 0. 997 0.003 0.964 - 1.024 
GRB 212 SF 40. 694 9~369. 10.00 0.998 0.003 0.968 - 1.028 ( 

GRB 213 SF 40. 694 98153. 10.00 0. 974 0.003 0.916 - 1. 080 
GRB 214 SF 40. 694 93155. 10.00 0 . 987 0.003 0.965 - 1. 035 
GRB 215 SF 40. 694 95945. 10.00 0.990 0.003 0 . 915 - 1. 107 
GRB 216 SF 40. 694 94443. 10.00 0 . 999 0.003 0.931 - 1.085 
GRB 201 SF 40. 694 88821 . 10.00 0. 994 0.003 0.966 - 1.026 
GRB 202 SF 40. -:> 94 91295. 10.00 0 . 992 0. 003 0. 961 - 1. 020 
GRB 203 SF 40. 694 95308. 10.00 0 . 990 0.003 0. 961 - 1.020 



CGRiB '204 40.9 ~l\~ 0 ~ \7 ( .. SF • ,,, .v,~- . ,. 10.00 0.990 0.004 0. 962 - 1.021 ·'QRB 205 SF 40. 694 89258. 10. 00 0. 999 0.003 0.976 - 1.036 ---GRB 206 SF 40.694 92235. 10. 00 1.003 0.003 0. 972 - 1. 032 { GRB 207 SF 40. 694 90844. 10.00 0.997 0.003 0.965 - 1.025 ( 
GRB 208 SF 40.694 100083. 10.00 0.995 0.003 0.966 - 1.026 

(-
GAW 101 SF 40. 703 42334. 10.00 0.991 0.005 0.969 - 1.029 
GAW 102 SF 40. 703 44291. 10.00 1. 007 0.005 0.972 - 1. 033 f 
GAW 103 SF 40.703 43929. 10.00 0 . 991 0.005 0.962 - 1. 022 
GAW 104 SF 40. 703 44398. 10. 00 0.998 0.005 0.972 - 1. 032 (, GAW 105 SF 40. 703 44673. ,10. 00 1. 014 0 . 005 0. 971 - 1.031 f 
GAW 106 SF 40. 703 39374. 10. 00 1.005 0.005 0.971 - 1. 031 
GAW 107 SF 40. 703 44118. 10.00 0.996 0.005 0.970 - 1.030 
GAW 108 SF 40. 703 44776. 10. 00 1.004 0.005 0.968 - 1. 028 f 
GAW 109 SF 40. 703 44075. 10.00 1.003 0.005 0.967 - 1.027 

•·:"-•: GAW 110 SF 40. 703 44375. 10.00 1.001 0.005 0.973 - 1. 033 
GAW 111 SF 40. 703 44324. 10.00 0.992 0.005 0.964 - 1. 024 ' GAW 112 SF 40. 703 43857. 10.00 1.006 0.005 0.969 - 1.029 
GAW 113 SF 40. 703 43097. 10.00 1. 011 0.00S 0.977 - 1.037 
GAW 114 SF 40. 703 43848. 10. 00 1. 014 0.005 0.974 1. 034 ' GAW 115 SF 40. 703 43220. 10.00 1. 018 0;005 0. 974 - 1.034 
GAW 116 SF 40. 703 43710. 10.00 1.008 0.005 0.974 - 1. 034 
GRB 109 SF 40. 727 96525. 10.00 0.992 0.003 0.970 - 1. 030 f 
GRB 110 SF 40. 727 97076. 10. 00 1. 000 0.003 0.965 - 1.024 
GRB 111 SF 40. 727 102817. 10.00 0.990 0.003 0.957 - 1. 016 

( GRB 112 SF 40. 727 99188. 10.00 0.992 0.003 0.956 - 1. 015 
GRB 113 SF 40. 727 98456. 10. 00 1. 008 0 . 003 0.976 - 1. 036 
GRB 114 SF 40. 727 94668. 10. 00 1.001 0.003 0.971 - 1. 031 
GRB 115 SF 40. 727 98630. 10.00 0.997 0.003 0.965 - 1.025 ( 
GRB 116 SF 40. 727 96025. 10.00 1. 010 0.003 0.974 - 1.034 
GRB 101 SF 40.727 91639. 10. 00 0.991 0.003 0.960 - 1. 020 

( <. GRB 102 SF 40. 727 95253. 10. 00 0.980 0 . 003 0.958 - 1. 018 
GRB 103 SF 40. 727 98452. 10.00 0.991 0.003 0.960 - 1. 020 

( 
GRB 104 SF 40. 727 74924. 10. 00 0.990 0.004 0.959 - 1. 018 

( GRB 105 SF 40. 727 91205. 10. 00 1.013 0.003 0.981 - 1. 042 
GRB 106 SF 40. 727 95123. 10. 00 1. 012 0.003 0.986 - 1. 047 
GRB 107 SF 40. 727 93156. 10.00 1. 005 0 . 003 0.976 - 1. 036 

' GRB 108 SF 40. 727 102122. 10. 00 1. 008 0.003 o. 977 - 1.037 
GAW 17 SF 40. 725 597410. 59. 34 3.210 0.004 3. 119 - 3.312 
GAW 21 SF 40. 725 519520. 59.34 3.611 0.005 3.474 - 3. 744 

C ( 2PI 22 SF 40. 725 474816. 59. 34 2. 183 0.003 2. 118 - 2.249 
GAW 24 SF 40. 725 549216. 59. 34 2.949 0.004 2.870 - 3 . 048 
LBG 1 BK 40. 725 154. 238. 50 0.646 0.052 0.443 - 0.659 

' LBG 5 BK 40.078 0 . 1168. 80 0.000 0.000 0.323 - 0.390 
LBG 6 BK 40. 078 0. 1168. 80 0.000 0.000 -o. 714 - 1. 785 
LBG 11 BK 40. 725 116. 238. 50 0.486 0.045 0. 467 - 0.609 

FAIL( GAW 17 BK 40. 767 49. 184. 10 0 . 266 0.038 0.060 - 0.206 
LSC 5 Ni LSC 40. 483 507. 100. 00 5.070 0.225 4.671 - 6. 783 
LSC 5 H DST 41.362 316. 100.00 3. 160 0 . 178 3.322 - 3.833 FAIL . 
GAW 21 SF 41.024 77558. 9 . 53 3.885 0.014 3.477 - 3. 732 FAIL( 
GAW 21 SF 41. 167 523166. 38. 93 2.352 0.003 3.477 - 3.741 FAIL 
GAW 17 BK 40. 767 407. 614.60 0 . 662 0.033 0.063 - 0.208 FAIL . 
GAW 21 SF 41. 194 4438. 10. 68 76.052 1. 142 3.478 - 3. 750 FAIL( 
GAW 21 SF 41. 202 89349. 10.81 3.826 0.013 3.478 - 3. 750 FAIL 
GAW 21 SF 41. 211 128704. 15. 80 3.880 0.011 3. 489 - 3. 757 FAlt. 
GAW 17 BK 41. 196 23. 102.80 0.224 0.047 0.069 - 0. 210 FAIL( 

( 
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MEMORANDUM 

TO: Columbia River Sediment Project QA Record May 12, 1993 

' 
FR: Christina Jensen, Golder Associates Inc. VJ 
RE: Radiochemical Analysis Data Validation Summary for B07NC8-TMA-355 

INTRODUCTION 

This memo presents the results of data validation on data package B07NC8-TMA-355 
consisting of 20 sediment samples submitted for radiochemical analysis. The samples were 
analyzed by TMNNORCAL laboratory using routine laboratory protocols. A list of the 
samples validated is provided in the following table. 

SAMPLE ID SAMPLE DATE MEDIA 

B07NC8 11/20/92 SEDIMENT 
B07ND1 11/20/92 SEDIMENT 
B07ND4 11/19/92 SEDIMENT 
B07ND5 11/19/92 SEDIMENT 
B07ND6 11/19/92 SEDIMENT 
B07ND7 11/19/92 SEDIMENT 
B07ND8 11/19/92 SEDIMENT 
B07ND9 11/20/92 SEDIMENT 
B07NFO 11/19/92 SEDIMENT 
B07NF1 11/19/92 SEDIMENT 
B07NF2 11/19/92 SEDIMENT 
B07NF3 11/20/92 SEDIMENT 
B07NF4 11/20/92 SEDIMENT 
B07NF5 11/20/92 SEDIMENT 
B07NF6 11/20/92 SEDIMENT 
B07NF7 11/20/92 SEDIMENT 
B07NF8 11/20/92 SEDIMENT 
B07NG0 11/21/92 SEDIMENT 
B07NG1 11/21/92 SEDIMENT 
B07NG2 11/21/92 SEDIMENT 

Data validation was conducted in accordance with the WHC statement of work (WHC 1993) 
and validation procedures (Bechtold 1992). Attachments 1 through 4 to this memo provide 
the data validation supporting documentation and a summary of the validated results. 

DATA QUALITY OBJECTIVES 

Precision. Goals for precision were met with the exception of cesium-137, europium-152 and 
europium-154 as summarized in "Minor Deficiencies". 

1 
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Data Package: B07NC8-TMA-355 Analysis: Radiochemistty 

Accuracy. Goals for accuracy were met with the exception of tracer recoveries and LCS 
recoveries as summarized in ''Major Deficiencies". 

Sample Result Verification. All sample results were supported in the raw data with no data 
correction necessary. 

Detection Umits. Detection limit goals were met for all analyses. 

Completeness. The data package was complete for all requested analyses. 

A total of twenty (2.0) samples were validated in this data set with a total of 440 
determinations reported. Out of the 440 determinations reported a total of 414 
determinations were deemed valid which results in a completeness of 94 percent. This 
completeness percentage meets the work plan objectives of 90%. 

MAJOR DEFICIENCIES 

Tracer Yields 

The plutonium-242 tracer recovery was below the 30% control limit for samples B07NF5 and 
B07NF6. Therefore, the associated sample results for plutonium 238, 239n.4() have been 
qualified as unusable (R for detects, UR for non-detects). 

The americium-243 tracer recovery was below the 30% control limit for samples B07NF6 and 
B07ND9. Therefore, the associated sample results for americium-241 have been qualified as 
unusable (R for detects, UR for non-detects). 

Laboratoty Control Sample 

The LCS recovery for uranium-235 exceeded the control limit. The associated results have 
been qualified as unusable (R for detects, UR for non-detects). 

MINOR DEFICIENCIES 

Replicate Sample 

The replicate sample relative percent difference (RPO) for cesium-137, europium-152 and 
europium-154 exceeded the control limits. Therefore, associated sample results have been 
qualified as estimated O for detects, UJ for non-detects). 

REFERENCES 

WHC, 1993, Westinghouse Hanford Company, Validation of Columbia River Sediment Data, 
Statement of Work, Revision 0, January 1993. Westinghouse Hanford Company, Richland, 
Washington. 
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Radiochemical Analyses, WHC-SD-EN-SPP-001, Rev. 0, 1992. Westinghouse Hanford 
Company, Richland, Washington. ·-
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ATTACHMENT 1 

GLOSSARY OF DATA REPORTING QUALIFIERS 



GLOSSARY OF RADIOCHEMISTRY DATA REPORTING QUALIFIERS 

U - Indicates the analyte was analyzed for and not detected. The value reported is 
the sample quantitation limit corrected for sample dilution and moisture content 
by the laboratory. The data are usable for decision making purposes. 

UJ - Indicates the analyte was analyzed for and not detected. Due to a quality control 
deficiency identified during data validation the value reported may not accurately 
reflect the sample quantitation limit The data are usable for decision making 
purposes. 

J - Indicates the analyte was analyzed for and detected. The associated value is 
estimated due to a deficiency identified during data validation. The data are 
usable for decision making purposes. 

UR - Indicates the analyte was analyzed for and not detected; however, due to an 
identified quality control deficiency the data are unusable. 

R - Indicates the analyte was analyzed and detected; however, due to an identified 
quality control deficiency the data are unusable. 



ATTACHMENT 2 

SUMMARY OF DATA QUALIFICATIONS 



WHC-SD-EN-SPP-002, Rev. 1 

DATA QUALIFICATION SUMMARY-FORM B-7 

SDG: --:f /31 I REVIEWER: er· I DATE: '5J;g/,r I PAGE.LoF..L 

COMMENTS: u btAAllMtS~ 

COMPOUND QUALIFIER I 
SAMPLES REASON 
AFFECTED 

P ~+rfv1,iv,.u 7?~ ~7£Hfi P liY /JP f;o-=nvF~L ~~ 1M'eil <3b1 
f1rviDh i t1 /I~ -J. ..f / /{ o-r l/4/l /J;6 wr::& I f?o-rN.D~ c ielJ ~ ?Jr)"/,, 
U 1/uA1L:1Jvi11 7;5 ~ /}y (Aj,1 ciJ) !,, ' 

I /cc_; t5 /01-'!o 

( ,,&,}1 U Vu. -- { * :-r l'iY' /,,1, /111 /2PO v; q?'i 
tli. /Vh{) i' J 'rtA. - I::,?.- :-T rfv '11.t -nYJ . /YD ~J ?il/1h 
G rvrf-ti,.- u \'J,. - I <'1 :::f ffY LA . '1 rJJ. {0)0 °Jlni, 

l 

-· 

B-7 

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



ATTACHMENT 3 

AS QUALIFIED DATA SUMMARY 



I 

96 I 3l19Z .. BBZ I 

SDG 7131 
contact Dinkar Kharkar 

Lab sample id N211152-09 
Dept sample id 7131-009 

Received 11/25/92 
\ moisture -"o_.~1.._ __ 

PA.JtAMET!:R 

Gross Alpha 
Gross Beta 
Uranium 233/234 
Uranium 235 
Uranium 238 
Plutonium 238 
Plutonium 239/240 
Americium 241 
Strontium 90 
GAMMA SCAN ANALYTES 
Potassium 40 
Iron 59 
Chromium 51 
Cobalt 60 
Zinc 65 
Ruthenium 106 
Cesium 134 
Cesium 137 
Europium 152 
Europium 154 
Radium 226 
Thorium 228 
Thorium 232 

DATA SBEE'rS 
Page 1 

SUMMARY DATA SECTION 
Page 18 

CAS HO 

Alpha 
Beta 

15117-96-1 
7440-61-1 
13981-16-3 

14596-10-2 
10098-97-2 

13966-00-2 

14392-02-0 
10198-40-0 
17982-39-3 
13967-48-1 
17967-70-9 
10045-97-3 
14683-23-9 
15585-10-1 
13982-67-7 
14274-82-9 

7440-29-1 

TMA NORCAL 
REPORTING GROUP 7131 

DATA SHEET 

Client Westinghouse Hanford 
Contract MBH-SVV-069262 

Client sample id _B-0~7N ....... C=8 _________ _ 
Matrix &S~O&IL..._ _____ _ 

Collected _1_1-1_20....._/9~2.,_ ___ _ 
Chain of custody id 199806 226 

USlJLT 
pCi/G 

0~'58 
.':27-::,.· .... 

· ... o/16 
0 \ /:·,· 

<· 0~·• ia ._·· 
. oJ:fos 
· Ot ri21 . 

· ... ~ofo14 ··· 
() ~014 . 

:.):22 :.·::,:::,• 
. \:_/i tf\ ... 
. "iu '' 
. : : :,tr: : . 
·'·( : ti ::-· 

:: l1 .. . 

lo BU 
(COUH'r) 

3.6 
4.7 
0.14 
0.054 
0.14 
0.022 
0.022 
0.045 
0.086 

1.1 

0.070 
0.084 
0.22 

IIDA 
pCi/G 

. >5•. 
>• s ·, 

:-.··: :::: 01,:2 
:Yo-: 2 .. 

.-,r:o.,~·,2 .. · · 
·:.:::oi o4·: .. 
.''.'o~of 

:::-: >0.-09 

ltDL 
pCi/G 

10 
10 
0.3 
0.3 
0.3 
0.05 
0.05 
0.05 

0.05 

0.05 

0.05 
0.1 
0.1 

QUALI
FIDS~ DST 

u;:· .. u 
~oJL u 

u 
PU 
PU 
AM 

U)\/ Y 

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

Lab id =TMAN....,...._ __ 
Protocol WHC-HEIS 
Version Ver 1.0 

Form pvp-ps 
Version -2-.2~3-... __ 

Report date 03/11/93 



. ~ 

SDG 7131 
Contact Dinkar Kharkar 

Lab sample id H2UlS2-lQ 
Dept sample id 7131-010 

Received lll2S l92 
, moisture 22.~ 

PARAMETER 

Gross Alpha 
Gross Beta 
Uranium 233/234 
Uranium 235 
Uranium 238 
Plutonium 238 
Plutonium 239/240 
Americium 241 
Strontium 90 
GAMMA SCAN ANALYTES 
Potassium 40 
Iron 59 
Chromium 51 
Cobalt 60 
Zinc 65 
Ruthenium 106 
Cesium 134 
Cesium 137 
Europium 152 
Europium 154 
Radium 226 
Thorium 228 
Thorium 232 

DA'rA SHEETS 
Page 2 

SUMMAR.Y DATA SECTION 
Page 19 

CAS HO 

Alpha 
Beta 

15117-96-1 
7440-61-1 
13981-16-3 

14596-10-2 
10098-97-2 

13966-00-2 

14392-02-0 
10198-40-0 
17982-39-3 
13967-48-1 
17967-70-9 
10045-97-3 
14683-23-9 
15585-10-1 
13982-67-7 
14274-82-9 

7440-29-1 

TKA NORCAL 
REPORTING GROUP 7131 

DATA SBEE'l' 

Client Westinghouse Hanford 
Contract MBH-SVV-069262 

Client sample id B07?ID1 
Matrix SOIL 

Collected Ul20l92 
Chain of custody id 199806 226 

USULT 
pCi/G 

.• · 6.;; 1 
.... 13 ···. 

· :o~S9 
.. 0~06i · 
.. 0~•4 ······· 

. ·> 0)063 
· · .; O."cii3 · 
· .oA,b 

"."0 ;.; 66 

·.· :12:·> . 
· .. ·. :· ru:<. 

··. ,:.•,.• . 
. tu•·· ·· 

.:••::.. u 
·. <u ... · ... 

•• ···u:.i .. ••·. 

·····•·.••·: t 6'.:::•· , u/ ·. 
..... :i~;i •····· 

.•······ .• i /f/:•··· 
·.•·.·: o>rs .. 

2o BRR 
(COUll'r) 

4.0 
4.3 
0.22 
0.082 
0.18 
0.032 
0.019 
0.022 

1.2 

0.85 

0.099 
0.087 
0.19 

IIDA 
pCi/G 

4 . 
· .. ·6•: 

< o·a . 
· 0•;2 
. J)f i 

· ·0~06 
0~04 

·.·• ot oJ 
/ Qi'2 . 

. .. .. · .. 
. ·:.:::··. ·: .. -.. : 

>·cL·t ·· 
.·:::•2.:• . 

.:.:oios 
·od 
• 0~•4 
: 0 i 0S . 

·.<· o~os ·· 
'.:: g::g: . 

RJ>L 
pCi/G 

10 
10 
0.3 
0.3 
0.3 
o.os 
o.os 
o.os 

0.05 

0.05 

o.os 
0.1 
0.1 

QUALI
PlEll~ TBS'r 

.. ) 
.:J . ·. ·· 80A 

BOB 
u .J }p_tj u 

/ti):: 
\ U/( 

<:: t>:S::::::•••·•··•·•. 

{tt, 

u 
PU 
PU 
AM 
y 

GAM 
GAM 
GAM 
GAM 
GAM 
GAM 

GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 

id TMAN 
Protocol WHC-HEIS 
Version Ver 1.0 

Form pvo-ps 
Version &2~--23.__ __ 

Report date 03/11/93 



Q' I ~t\Q? OO?Z 
-' 1,,.1 ~ ,.,, j (,., ... \~11~1 ~ .,.J 

SOG 7131 
Contact Dinkar Kharkar 

Lab sample id N211152-04 
Dept sample id 7131-004 

Received 11/24/92 
, moisture _20___.,2 ___ _ 

PARAMETER CAS NO 

Gross Alpha Alpha 
Gross Beta Beta 
Uranium 233/234 
Uranium 235 15117-96-l 
Uranium 23 8 7440-61-l 
Plutonium 238 13981-16-3 
Plutonium 239/240 
Americium 241 14596-10-2 
Strontium 90 10098-97-2 
GAMMA SCAN ANALYTES 
Potassium 40 13966-00-2 
Iron 59 
Chromium 51 14392-02-0 
Cobalt 60 10198-40-0 
Zinc 65 17982-39-3 
Ruthenium 106 
Cesium 134 
Cesium 137 
Europium 152 
Europium 154 
Radium 226 
Thorium 228 
Thorium 232 

DATA SHEETS 
Page 3 

SUMMARY DATA SECTION 
Page 20 

13967-48-l 
17967-70-9 
10045-97-3 
14683-23-9 
15585-10-1 
13982-67-7 
14274-82-9 

7440-29-1 

TKA NORCAL 
REPORTING GROUP 7131 

DATA SHEET 

Client Westinghouse Hanford 
contract MBH-SVV-069262 

Client sample id sB~0.7N~P~4.,_ ________ _ 
Matrix ~S~Q-IL,__ _____ _ 

Collected alal~/~19~(~9~2.___ ___ _ 
Chain of custody id 199806 226 

RBSlJLT 
pCi/G 

· 4.9 
11 ·· 

· ... 0.58 
:< . .;.0 ~021 :·· 

0:68 ·.· 

·: . .::.·o· 
·-... ~0 .. 41 

·\:::14 ··.··· .. 
•·•::·:•·U.\·• 

0 / 18 
··· ::.u ·:··· 

·.•.•···u .. 
:u ·· 

.o~·s6 · 
. 0 .~22 
·· u h 
:0•~•45 ,,. 

. :\' C>.SO_ 
.<:-.o·~•sa ..... 

2am 
(COUNT) 

3.7 
4.1 
0.22 
0.042 
0.23 
0.015 
0.007 
0.027 
1.4 

1.0 

0.052 

0.065 
0.073 

0.066 
0.076 
0.19 

IIDA 
pCi/G 

UL 
pCi/G 

10 
10 
0.3 
0.3 
0.3 
0.05 
0.05 
0.05 

0.05 

0.05 

0.05 
O.l 
0.1 

QUALI
FIDS DST 

: J . BOA 
BOB 
u .z., .. uJ,.. u 
u 

}u.j . PU 

:ff :: . 

ii 

PU 
AM 
y 

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

Lab id _,_THAN......._·..__ __ 
Protocol WHC-HEIS 
Version Ver 1.0 

Form pyp-os 
Version -2=-2_3 __ _ 

Report date 03/11/93 



Qt: 13uq? na?~\ 
/~;a,.,, l1l. .. WW .. 

1 ·. ·, ·' · :'">11n11.s2•os 

SDG 7131 
Contact Dinkar Kharkar 

Lab ~ample id N211152-05 
Dept sample id 7131-005 

Received 11/24/92 
, moisture _...2=3=.5 ___ _ 

PARAMETER 

Gross Alpha 
Gross Beta 
Uranium 233/234 
uranium 235 
Uranium 238 
Plutonium 238 
Plutonium 239/240 
Americium 241 
Strontium 90 
GAMMA SCAN ANALYTES 
Potassium 40 
Iron 59 
Chromium 51 
Cobalt 60 
Zinc 65 
Ruthenium 106 
Cesium 134 
Cesium 137 
Europium 152 
Europi.um 154 
Radium 226 
Thorium 228 
Thorium 232 

DATA SHEETS 
Page 4 

SUMMARY DATA SECTION 
Page 21 

CAS MO 

Alpha 
Beta 

15117-96-1 
7440-61-1 
13981-16-3 

14596-10-2 
10098-97-2 

13966-00-2 

14392-02-0 
10198-40-0 
17982-39-3 
13967-48-1 
17967-70-9 
10045-97-3 
14683-23-9 
15585-10-1 
13982-67-7 
14274-82-9 

7440-29-1 

TMA NORCAL 
REPORTING GROUP 7131 

DATA SHEET 

Client Westinghouse Hanford 
Contract MBH-SVV-069262 

Client sample id .B~0.7~ND=5 _________ _ 

Matrix :S~9aIL=-------
Collected alAl.(.1~9~(9~2.._ ___ _ 

Chain of custody id 199806 226 

RESULT 
pCi/G 

2~.9 
.20 

oi'49 -. 
·. . o;;:05i 

i -Oi 36 
.-... . <. :,.· 

-0; 000 
·••• ofoo6 ··. ,\a .,. 

·: o' i 068 

2a BRR 
{COtnr.r) 

3.2 
4.4 
0.22 
0.052 
0.18 
0.017 
0.011 
0.016 
0.091 

1.1 

0.073 

0.075 
0.089 

0.11 
0.048 
0.21 

IIDA 
pCi/G 

( 4 </ : .. 
·6 _,: ··, : 

._:···•·;••····• ~; ~::••: ..• _.• 

<i:P/ C>f:•: 
:::· .. :·.·<0:~••02..-':'.' 
·,< frfo4 . 

'<L:2 . 

RDL 
pCi/G 

10 
10 

0.3 
0.3 
0.3 
a.as 
o.os 
o.os 

a.as 

a.as 
0.1 
0.1 

QUALI
FIEJlS(0 TEST 

<ti):- - 8OA 
BOB 

] t[JJL ~ 
•tr r· 
ti t '· 

··• Ut·• '·. 

'' tr:f:,_ .... _. 
;1)): 

:='.\j~\:t•-•·· 

·iti 

u 
PU 
l'U 
AM 
y 

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

Protocol WHC-HEIS 
Version Ver 1.0 

Form pyp-ps 
Version ~2_,_2_3 __ _ 

Report date 03/11/93 



9613~92 .. 8825 

I 
... 

.. :.·-

SDG 7131 
Contact pinkar Kharkar 

Lab sample id N2lll52-06 
Dept sample id 7131-006 

Received 11/24/92 
, moisture _4.:.:....4.._ __ 

PARAMETER. 

Gross Alpha 
Gross Beta 
Uranium 233/234 
Uranium 235 
Uranium 238 
Plutonium 238 
Plutonium 239/240 
Americium 241 
Strontium 90 
GAMMA SCAN ANALYTES 
Potassium 40 
Iron 59 
Chromium 51 
Cobalt 60 
Zinc 65 
Ruthenium 106 
cesium 134 
Cesium 137 
Europium 152 
Europium 154 
Radium 226 
Thorium 228 
Thorium 232 

DATA SUETS 
Page 5 

SUMMAJlY DATA SECTION 
Page 22 

CAS HO 

Alpha 
Beta 

15117-96-1 
7440-61-1 
13981-16-3 

14596-10-2 
10098-97-2 

13966-00-2 

14392-02-0 
10198-40-0 
17982-39-3 
13967-48-1 
17967-70-9 
10045-97-3 
14683-23-9 
15585-10-1 
13982-67-7 
14274-82-9 

7440-29-1 

TMA NORCAL 
REPORTING GROUP 7131 

DATA SHEET 

Client Westinghouse Hanford 
Contract MBH-SVV-069262 

Client sample id :B~O~?~ND......,6 _________ _ 
Matrix =s_o_IL ______ _ 

Collected _1_1~/-19,_,/9~2 ____ _ 
Chain of custody id 199806 226 

RBSULT 
pCi/G 

. 6. 2 
·-'·.=·14 .·•.> 

0~29 
' < 0 / 035 

0 / 49 . 
0 / 002 
0~·002 

..:cLo09 
< o: 
-· -··. 

· ::::ls 
·:···.: .,: ,, ... iu -':: 

tf •)· .•· u ·· 
:,:fr , 
·. u:.:--.-: 
.... u :.:..=•·: 

. o~:10 . 
.. u ·:, 

·.·.·•·., Ot,sa t 
.•• / q/~~/,· 

.. ·: .. 0:0 ~84 

2a BJUl 

(COUMT) 

3.8 
4.4 
0.18 
0.070 
0.24 
0.014 
0.010 
0.009 
0.98 

1.0 

0.046 

0.10 
0.076 
0.18 

IIDA 
pCi/G 

· . . 4 

6 
. 0 .·2 . 

0 ·~3 
.0~2 . 
o ~-·03 
0.02 
0~03 
0~2 

. ·. ·=::. ·o ·~_.;f· •>,. = ,,., 

·:=:·=·.-=.2 ·..-:=: 
0~06 ···•.·= 

: 0~1 
· 0.4 
· 0.06 .· 

0~1 
0:01 

llJ>L 
pCi/G 

10 
10 
0.3 
0.3 
0.3 
0.05 
o.os 
o.os 

0.05 

o.os 

o.os 
0.1 
0.1 

QUALI-
FIERS DST 

\:qf:/:= ··:. 
·,ti\:>· .. 
#}ii •:/ . 

{ ti\( .. · 

t:ti}i{:t:;:::: 
•,•: : •,••· ···· ... 

80A 
BOB 

u 
PU 
l»U 
AM 
y 

GAM 
GAM 

) '{i/ \ .. ,·.·., GAM 
( t,))(} ) GAM 

GAM 
GAM 
GAM 
GAM 
GAM 

GAM 
GAM 
GAM 

i••;)=:=\i: GAM 

Protocol WHC-HEIS 
version Ver 1.0 

Form DVD-OS 
Version =2=.2-3.._ __ 

Report date 03/11/93 

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



SDG 7131 
Contact pinkar Kharkar 

Lab sample id N2lll52-07 
Dept sample id 7131-007 

Received 11/24/92 
\ moisture -=19;...:..;.8-. __ 

PARAMETER 

Gross Alpha 
Gross Beta 
Uranium 233/234 
Uranium 235 
Uranium 238 
Plutonium 238 
Plutonium 239/240 
Americium 241 
strontium 90 
GAMMA SCAN ANALYTES 
Potassium 40 
Iron 59 
Chromium 51 
Cobalt 60 
Zinc 65 
Ruthenium 106 
cesium 134 
Cesium 137 
Europium 152 
Europium 154 
Radium 226 
Thorium 228 
Thorium 232 

DATA SHEETS 
Page 6 

SUMMARY DATA SECTION 
Page 23 

CAS HO 

Alpha 
Beta 

15117-96-1 
7440-61-1 
13981-16-3 

14596-10-2 
10098-97-2 

13966-00-2 

14392-02-0 
10198-40-0 
17982-39-3 
13967-48-1 
17967-70-9 
10045-97-3 
14683-23-9 
15585-10-1 
13982-67-7 
14274-82-9 

7440-29-1 

TKA HORCAL 
REPORTING GROUP 7131 

DATA SHEET 

Client Westinghouse Hanford 
Contract MBH-SW-069262 

Client sample id -B-9~2NP.....__7 __________ _ 
Matrix ~§Q.,__IL._ _____ _ 

Collected =1-1_1_19_/_9~2 ____ _ 
Chain of custody id 199806 226 

RESULT 
pCi/G 

. · ~Ls 
13 .. 

. 0~44' . 
·.··> 0~023 · .. 

·.·.,0;44· .. 
· ;;;;;h: 001 · 
. o{Oo5 · 
.• 0}061 

. ;.0;;076 

. . . . . ; . 

.·.:.-:.u:'>. 
. ) ':t( \. 
. Of l9 '. 

·':'/U ... ·. 

:.u .·.•··· 
.. ·.:,. t,:. , ... , ... •. 
···••··· o/ 62.:• 

.. · ( j ~:25 

. ·::'jf.::::·, .. 
: () ;;'41:( . 

i<.\ o}sj <,./ 
:,• oi so : ·. 

2o BU 
(COURT) 

3.5 
3.9 
0.20 
0.092 
0.20 
0.011 
0.007 
0.019 
0.46 

1.1 

0.065 

0.069 
0.077 

0.087 
0.055 
0.16 

NDA 
pCi/G 

.·.· .. } 4 . 

.·\.(5 
·<to.1. · . ·: __ . . 

· ..,.:.::ro·t·2 ·::·:·. 
·:.• ;} 9. d \ .. · 
t 0'~03 .• 

·•·.· •:\:::i ·t~·~·.•··•;:: 
>;: / 6§2.·•. 

' , (j:/ 3·'•· ... ·· 
•:r2·r .· .. 

• \tiif ~•l i••·••••·• 
• •?o~4 : 

··•.+ 0~·06•·' . 

RDL 
pCi/G 

10 
10 

0.3 
0.3 
0.3 
0.05 
0.05 
0.05 

o.os 

0.05 

o.os 
0.1 
0.1 

QUALI-

.. 
'tu =:.:: .. 

-·· 

TBST 

BOA 
80B 
u 
u 
u 
PU 
PU 
AM 
y 

GAM 
GAM 
GAM 
GAM 
GAM 
GAM 

GAM 

GAM 

GAM 
GAM 
GAM 
GAM 
GAM 

Lab id =TMAN......,"---
Protocol WHC-HEIS 

Version Ver 1.0 
Form pyp-ps 

Version _2--2_3 ___ _ 
Report date 03/11/93 



SOG 7131 
contact Dinkar Kharkar 

Lab sample id N211152-08 
Dept sample id 7131-008 

Received 11/24/92 
\ moisture __ 1-,1,._ __ 

PARAMETER 

Gross Alpha 
Gross Beta 
Uranium 233/234 
Uranium 235 
Uranium 238 
Plutonium 238 
Plutonium 239/240 
Americium 241 
Strontium 90 
GAMMA SCAN ANALYTES 
Potassium 40 
Iron 59 
Chromium 51 
Cobalt 60 
Zinc 65 
Ruthenium 106 
Cesi.u~ 134 
Cesium 137 
Europium 152 
Europium 154 
Radium 226 
Thorium 228 
Thorium 232 

DATA sons 
Page 7 

SUMMARY DATA SECTION 
Page 24 

CAS NO 

Alpha 
Beta 

15117-96-1 
7440-61-1 
13981-16-3 

14596-10-2 
10098-97-2 

13966-00-2 

14392-02-0 
10198-40-0 
17982-39-3 
13967-48-1 
17967-70-9 
10045-97-3 
14683-23-9 
15585-10-1 
13982-67-7 
14274-82-9 

7440-29-1 

TMA NORCAL 
REPORTING GROUP 7131 

DATA SHEET :• I 

Client Westinghouse Hanford 
contract MBH-SW-069262 

Client sample id &B=Q~7NQ._..._8 ...... ________ _ 
Matrix _s~o_IL ______ _ 

Collected &1_1_1_19-{~2~2._ ___ _ 
Chain of custody id 199806 226 

USULT 
pCi/G 

.7"~'.5 
<:is•:':· 
•. 0~46 · ·<:: :0~'024 

·. ·· 0~:46 · 
0 01·005 

· ... '.: .-o .. ··' 
· .. 

, .. ,. ,,.:,u .... .-. 

:::::::h ::-· 
••,· :r,c u•::'·: 

:.•,•.::•.·.·.•.:-.. ·-

:,:;:::::;i :. :•·:· 

.: C:::: t 
: ir:. 

·· ·:•• 'i: : (J :: .. 

···•> ,::i ::: ... · 
. ,::-0t so :.·· 

., ...• ,( 01'69 '.· 
· :,·::< oi sf····'' 

lo Ell 
(COUH'.r) 

4.8 
4.2 
0.21 
0.048 
0.21 
0.026 
0.011 
0.023 
1,0 

1.2 

0.095 
0.058 
0.23 

IIDA 
pCi/G 

. :::!:::•>:·· 
·.· <0~2 
+0~2-·· 
.· ot :t .· 

·.•.· ·O·i o·$ ; 
'.· Of 03 
· · o ~•04 . >. 

<>~2 
>: :: .· 

RDL 
pCi/G 

10 
10 

0.3 
0.3 
0.3 
0.05 
0.05 
0.05 

o.os 

o.os 

o.os 
0.1 
0.1 

QUALI
P'Il!R.S(Jj DST 

J /. .. BOA 

BOB 

~ ·,.04- ~ 
u 

U ::' PU 
u :··· PU 

. tJ\ 

TMAN 

AM 
y 

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

Protocol WHC-HEIS 
Version Ver 1.0 

Form ovo-ps 
Version _2~.2_3 __ _ 

Report date 03/11/93 

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



SDG 7131 
Contact Dinkar Kharkar 

Lab sample id N2lll52-ll 
Dept sample id 7131-011 

Received 11/25/92 
\ moisture _..,2_1-.7 ____ _ 

Gross Alpha 
Gross Beta 
Uranium 233/234 
Uranium 235 
Uranium 238 
Plutonium 238 
Plutonium 239/240 
Americium 241 
Strontium 90 
GAMMA SCAN ANALYTES 
Potassium 40 
Iron 59 
Chromium 51 
Cobalt 60 
Zinc 65 
Ruthenium 106 
Cesium 134 
Cesium 137 
Europium 152 
Europium 154 
Radium 226 
Thorium 228 
Thorium 232 

DATA SHEETS 
Page 8 

SUMMAJtY DATA SECTION 
Page 25 

CAS NO 

Alpha 
Beta 

15117-96-1 
7440-61-1 
13981-16-3 

14596-10-2 
10098-97-2 

13966-00-2 

14392-02-0 
10198-40-0 
17982-39-3 
13967-48-1 
17967-70-9 
10045-97-3 
14683-23-9 
15585-10-1 
13982-67-7 
14274-82-9 

7440-29-1 

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

TMA NORCAL 
REPORTING GROUP 7131 

DATA SHEET 

Client Westinghouse Hanford 
contract MBH-SVV-069262 

Client sample id .B~9.J~ND.....,._9 _________ _ 

Matrix xS¥0&IL._ _____ _ 
Collected ~l~l~/&2~0~/9~2.._ ___ _ 

Chain of custody id 199806 226 

USULT 
pCi/G 

·, .,:.,-4 '~·:7 .- . 
. -:·14 .'::. ,- .· 

·•·•::6:!jg .·· 
. ·· ... () ~'.26 · 

. ~cL:023 · 
.··>::or:;:::•:.· 
· .. ~ot o21 

: -.o~oh 

·•· ':fj':z /:.:.··•·· 
·:/:,::::::\ ti :/:.· .. 

. : ,:[:::ig:;: 
., \ u·::·. 

·:· u···':::·· 
.. :.• tJ.\}: ... 

,::, thOJl 

>:1:tlii;: · 
. · ::ofa':t . 
··. :/"cHitg'>=, 

2o BllR. 
(COUNT) 

4.0 
3.9 
0.27 
0.079 
0.20 
0.020 
0.007 
0.043 

0.42 

0.48 

0.017 

0.045 
0.030 
0.077 

NDA 
pCi/G 

It> .· 
0.4 

.,.•:o•~,3 ... 
<', cb:i . 

.· .'b}o§ ·:. 
Q~:0.2 : · 
···.•.· 

::::::: o;:1'.' ·: 
:'.::\:1I1d:1:~; :•:,:.•• 
\: §/~6 > 
. · 0 ·~2 .. 

.. :,, 0\ 04 .. : 

Jll)L 

pCi/G 

10 
10 

0.3 
0.3 
0.3 
a.as 
a.as 
o.os 

a.as 

o.os 

a.as 
0.1 
0.1 

QUALI-
FIERS C) TEST 

80A 
808 

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

Lab id -=-T .... MA..,_N ____ _ 

Protocol WHC-HEIS 
Version Ver 1.0 

Form oyp-ps 
Version =2~--23.._ __ 

Report date 03/11/93 

\ 



Q6 I ~L\q'J 09zg 
I ~ .J .d, ... l\;:i .I 

>I 
SDG 7131 

Contact Dinkar Kharkar 

Lab sample id N211152-0l 
Dept sample id 7131-001 

Received 11/24/92 
\ moisture -.5-5-,4~--

CAS NO 

Gross Alpha Alpha 
Gross Beta Beta 
Uranium 233/234 
Uranium 235 15117-96-1 
Uranium 238 7440-61-1 
Plutonium 238 13981-16-3 
Plutonium 239/240 
Americium 241 14596-10-2 
Strontium 90 10098-97-2 
GAMMA SCAN ANALYTES 
Potassium 40 13966-00-2 
Iron 59 
Chromium 51 
Cobalt 60 
Zinc 65 
Ruthenium 106 
Cesium 134 
Cesium 137 
Europium 152 
Europium 154 
Radium 226 
Thorium 228 
Thorium 232 
Manganese 54 

DATA SHEETS 
Page 9 

SUMMARY DATA SECTION 
Page 26 

14392-02-0 
10198-40-0 
17982-39-3 
13967-48-1 
17967-70-9 
10045-97-3 
14683-23-9 
15585-10-1 
13982-67-7 
14274-82-9 

7440-29-1 

I 

TKA HORCAL 
REPORTING GROUP 7131 

DATA SHEET 

Client Westinghouse Hanford 
contract MBH-SW-069262 

Client sample id =B=0-7-N_F~O _________ _ 
Matrix _so.....,IL ______ _ 

Collected &lal~La19....._/9~2,._ ___ _ 
Chain of custody id 199806 226 

RESULT 
pCi/G 

a·/ 1.· ·· 
. . ··. _.,.;;:-: 

. 12 \·:· 
=· ofs4 

< ·g:~:;:~:t 
. o}oos 

·. , 0~•003 
.•Col::612 ••' 
.;;.o~ib '·•· 

i· .a·f ,fr:= ·. 
==. -<• tf :::,:: 

:: .• ·60@=;•:\ •... · 

.... ;;: ~\\!/:!:'. 
>u .... 
0 ~56 .. 
bi4i > 
: u_=:::=•:\· 

:·,,o·~,s's·, .. · 
•. •= o:J~.1•,::< 

·• 0111 =•••.· 
•·'·•·v,,.oi os1\ 

2am 
(COUH'r) 

5.5 
3.9 
0.32 
0.060 
0.27 
0.021 
0.016 
0.018 
0.52 

1.0 

0.098 

0.067 
0.11 

0.12 
0.12 
0.26 
0.034 

NDA 
pCi/G 

. :·/.6 \·. 

.•·••t::s • 
.· :0. 2 · 
···.,,.=:J:n=.2 .... 

:':-0 '~'•2 
. 0~04 ··· 

C,ilil~t' 

RDL 
pCi/G 

10 
10 
0.3 
0.3 
0.3 
0.05 
0.05 
0.05 

0.05 

0.05 

0.05 
0.1 
0.1 

QUALI-
TEST 

80A 
808 
u 
u 
u 
PU 
PU 
AM 
y 

GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 

GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 

id TMAN 
Protocol WHC-HEIS 
version Ver 1,0 

Form DVD-OS 
Version _2-,2_3 __ _ 

Report date 03/11/93 



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

9613~92~8830 

SOG 7131 
contact Dinkar Kharkar 

Lab sample id N211152-02 
Dept sample id 7131-002 

Received 11/24/92 
\ moisture --.23_._.3.__ __ 

PARAMETER 

Gross Alpha 
Gross Beta 
Uranium 233/234 
Uranium 235 
Uranium 238 
Plutonium 238 
Plutonium 239/240 
Americium 241 
Strontium 90 
GAMMA SCAN ANALYTES 
Potassium 40 
Iron 59 
Chromium 51 
Cobalt 60 
Zinc 65 
Ruthenium 106 
Cesium 134 
Cesium 137 
Europium 152 
Europium 154 
Radium 226 
Thorium 228 
Thorium 232 

D~ SHEETS 
Page 10 

SUIOCAR.Y DATA SECTION 
Page 27 

CAS HO 

Alpha 
Beta 

15117-96-1 
7440-61-1 
13981-16-3 

14596-10-2 
10098-97-2 

13966-00-2 

14392-02-0 
10198-40-0 
17982-39-3 
13967-48-1 
17967-70-9 
10045-97-3 
14683-23-9 
15585-10-1 
13982-67-7 
14274-82-9 

7440-29-1 

TKA BORCAL 
REPORTING GROUP 7131 

DATA SHEET 

Client Westinghouse Hanford 
Contract MBH-SW-069262 

Client sample id _B_0~7-N_F-1 _________ _ 
Matrix ~S=O&IL.._ _____ _ 

collected _1_1_11_9_/~9~2.__ ___ _ 
Chain of custody id 199806 226 

USULT 
pCi/G 

_5 -; 7 - -
'gi=o 

- o~•,44 
;- 0 :-066 

_ • o~••-44.- _ 
--;...o~·oio 

_ ofoi3 ·•• 

-,,.. _ _.-u -.,, . ..,:- :-:- _-
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-- -_•.- u -••.-•-- -- -
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2am 
(COURT) 

NDA 
pCi/G 

RDL 
pCi/O 

4. o :: s : 10 
4.2 _.;:. 6 ., -- 10 
o. 2 3 · 0~2 • o. 3 
0.061 •:cH3- o.3 
0.23 •\ o-i i o.3 
0.026 : 0 ~'06 - 0.05 
0.013 - o~-02 • 0.05 
0.021 0.05 
0.094 

0.96 

0.058 

0.066 
0.087 

0.097 
0.10 
0.18 

-:J\i~ili L -
•- >0\ :•5 --

-- :: o -~06 

0.05 

0.05 

0.05 
0.1 
0.1 

QUALI-
FIEllS DST 

BOA 
80B 

J )oi ~ 

It \{( ·-- -• 
----•:tt/ •--

: u::.-: -------

1;~~; 
j ::\\11 

u 
PU 
PU 
AM 
y 

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

Lab id ...,TMAN....,....__ __ 

Protocol WHC-HEIS 
version Ver 1.0 

Form DVD-OS 
Version -2--2-3 __ _ 

Report date 03/11/93 



SDG 7131 
contact Dinkar Kharkar 

Lab sample id N211152-03 
Dept sample id 7131-003 

Received 11/24/92 
I moisture _.._31......,.3.__ __ 

PARAMETER 

Gross Alpha 
Gross Beta 
Uranium 233/234 
Uranium 235 
Uranium 238 
Plutonium 238 
Plutonium 239/240 
Americium 241 
Strontium 90 
GAMMA SCAN ANALYTES 
Potassium 40 
Iron 59 
Chromium 51 
Cobalt 60 
Zinc 65 
Ruthenium 106 
Cesium 134 
Cesium 137 
Europium 152 
Europium 154 
Radium 226 
Thorium 228 
Thorium 232 

DllA SHEETS 
Page 11 

SUMMARY DATA SECTION 
Page 28 

CAS HO 

Alpha 
Beta 

15117-96-1 
7440-61-1 
13981-16-3 

14596-10-2 
10098-97-2 

13966-00-2 

14392-02-0 
10198-40-0 
17982-39-3 
13967-48-1 
17967-70-9 
10045-97-3 
14683-23-9 
15585-10-1 
13982-67-7 
14274-82-9 

7440-29-1 

TKA NORCAL 
ltEPOR.TIHG GROUP 7131 

DATA SHEET : I 
Client Westinghouse Hanford 

Contract MBH-SW-069262 

Client sample id =B~0.7N~f&2 _________ _ 
Matrix =s_o_IL..._ _____ _ 

Collected _1_1~/1_9~{~9~2,._ ___ _ 
Chain of custody id 199806 226 

RESULT 
pCi/G 

. . ·i ~1 
<12 
· o;:31 

·• 0 : 021 
0~58 
0~018 

·. 0 / 618 
.·· 0~004 

•• -orno5 
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u 
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· ·.:,·:.::""•·:·• o :••9·3 .:" 

2o BllR 
(COURT) 

5.1 
4.0 
0.18 
0.043 
0.22 
0.018 
0.018 
0.016 
0,42 

0.95 

0.061 

0.094 
0.14 

0.091 
0.086 
0.23 

IIDA 
pCi/G 

..:ta · 
:::/:5 · .. 

.•••. : : .::;::~ :~ ·;·❖·· 
···:··:o~i · 

.. ·0~02 

·:;;:).~::::g~··•····:··· 
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.. . . 
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-:•.·-.=:-:-.:.= .. ::·;::.;:?'•:•'.•::-· -.··· 

:.: • or 2 .· 

.:, g;;~6 : 

IU)L 

pCi/G 

10 
10 
0.3 
0.3 
0.3 
0.05 
0.05 
o.os 

a.cs 

0.05 

0.05 
0.1 
0.1 

.<tr:.· 
.·· :u .-.-, .. · 

tii 
: /\{)}\\=:::./;) 

.t:\i~ltt)(.::~;\_ 

TEST 

BOA 
808 
u 
u 
u 
PU 
PU 
AM 
y 

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

Lab id =TMAN=---
Protocol WHC-HEIS 

Version Ver 1.0 
Form DVD-DS 

Version =2~,2-3,.,_ __ 
Report date 03/11/93 



9613~19Z.9ff52 

I. : ''°, =<) l t2111s2;:;;; i2 :=· ·· · .. .. 

SDG 7131 
contact Dinkar Kharkar 

Lab sample id H2UJ.~2-12 
Dept sample id 7131-012 

Received Ul2Sl92 
~ moisture 26:Q 

PJUUUCE'.rER 

Gross Alpha 
Gross Beta 
Uranium 233/234 
Uranium 235 
Uranium 238 
Plutonium 238 
Plutonium 239/240 
Americium 241 
Strontium 90 
GAMMA SCAN ANALYTES 
Potassium 40 
Iron 59 
Chromium 51 
Cobalt 60 
Zinc 65 
Ruthenium 106 
Cesium 134 
Cesium 137 
Europium 152 
Europium 154 
Radium 226 
Thorium 228 
Thorium 232 

DATA SHEETS 
Page 12 

SUIOIARY DATA SECTION 
Page 29 

CAS HO 

Alpha 
Beta 

15117-96-1 
7440-61-1 
13981-16-3 

14596-10-2 
10098-97-2 

13966-00-2 

14392-02-0 
10198-40-0 
17982-39-3 
13967-48-1 
17967-70-9 
10045-97-3 
14683-23-9 
15585-10-1 
13982-67-7 
14274-82-9 

7440-29-1 

TMA NORCAL 
REPORTING GROUP 7131 

DATA SHEE'l' 

Client Westinghouse Hanford 
Contract MBH-SVV-Q69262 

Client sample id _B-Q~2H-F-3 __________ _ 
Matrix _s~o~IL,..__ _____ _ 

Collected -l-l-l2-2-l-2~2 _____ _ 
Chain of custody id 199806 226 

USULT 
pCi/G 

·.·=:::'\2·.~=::i' ,:.'' .. 
· 13 > /· 
<>, ,P ,,~~(< 

... :::t\i:~!~ : 
·./:=,oroog··••, 

. ':···:\:o · .. ,,.,,., 
:2oiriof . 
=:::=o: 

=::>u :=:· ·=·· 

,• :,ft~:'•·· 
·.-·::c:- :,:::--u :-::-:.-•.:= . .: ., 

.'·,:::: ,\i.J:::::::· > 
·.-·•··=u c:=::'::·. 

.:•:·• ··:l~i:~,-.:. 
: . .. · ..... - .•:•. t= u• ,:.:: 

2am 
(COtnr.r) 

5.3 
4.2 
0.21 
0.082 
0.21 
0.025 
0.006 
0.021 
0.96 

0.55 

0.022 

0.051 
0.036 
0.11 

NDA 
pCi/G 

. '/ 8 
:)'= 6 •'·:··········:···· 

·.= () ~ l 

)1\ilii 
··, ::::or:1·.•: ·· 

,_•::.=ot2<:.:· 
:•:'::o i 9 :· ''· 
:,\0}04 ),: 

c:=• :: :ii!:~:~~): 
·•·=•/: Oi d~ 

\ ofos '· 
. ,::tr~,oi 

ltDI, 

pCi/G 

10 
10 
0.3 
0.3 
0.3 
a.as 
a.as 
o.os 

a.as 

a.as 

0.05 
0.1 
0.1 

QUALI-
P'IER.S C) 'rEST 

·-: - ~ 
BOA 
SOB 

::~ i(: 1,U- ~ 
: / ::::::: ::<: ;::·, ,., ..... , ... • u 
ti. //\0,:·· PU 

:\µ?:::\/ PU 
\ U)::=::=:." AM 
: ti::':)': / y 
:.:;::::::·;:;::-

,::::/.,.,·,: . 
. ·. ··:;·::_},:}./,=·· 

:::U}//:,: :•:. 
•,• ·.·, 

f tJ.{: 
\}{\:\\ 
} :U\'}i•·· 

'I 

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

id TMAN 
Protocol WHC-HEIS 

Version Ver 1.0 
Form DVD-OS 

Version =2=.2=3~-
Report date 03llll93 



- -- ----- ---------- --
96 ~ 3l\9Z. 88 3 

SDG 7131 
Contact Dinkar Kharkar 

Lab sample id N211152-13 
Dept sample id 7131-013 

Received 11/25/92 
\ moisture _21_.-1 __ _ 

PARAMETER 

Gross Alpha 
Gross Beta 
Uranium 233/234 
Uranium 235 
Uranium 238 
Plutonium 238 
Plutonium 239/240 
Americium 241 
Strontium 90 
GAMMA SCAN ANALYTES 
Potassium 40 
Iron 59 
Chromium 51 
Cobalt 60 
Zinc 65 
Ruthenium 106 
Cesium 134 
Cesium 137 
Europium 152 
Europium 154 
Radium 226 
Thorium 228 
Thorium 232 

DATA SHEETS 
Page 13 

SUMMAltY DATA SECTIOH 
Page 30 

CAS HO 

Alpha 
Beta 

15117-96-1 
7440-61-1 
13981-16-3 

14596-10-2 
10098-97-2 

13966-00-2 

14392-02-0 
10198-40-Q 
17982-39-3 
13967-48-1 
17967-70-9 
10045-97-3 
14683-23-9 
15585-10-1 
13982-67-7 
14274-82-9 
7440-29-1 

TMA NORCAL 
Rl!:PORTIHG GROUP 7131 

DATA SHEET 

Client Westinghouse Hanford 
Contract MBH-SW-069262 

Client sample id .,..B.:c.0.._7NF..,.,.__._4 _________ _ 
Matrix =S=O-IL ...... _____ _ 

Collected alal~/~20......,./9~2,._ ___ _ 
Chain of custody id 199806 226 

RBSUL't 
pCi/G 

.. S i l •. · 

:,16:·:·· 
.: 0~94 · .. 
·· oU:oas ···. .·•···:··· .. i~'.~·t:t~ .. 
•o::.>· 

·~0 '~006 
·0~041 

·•• {ii\/. 
.\ \ J) 

····:::::::#.::::::.·.··. 
.\ / ti )<·•.·.· .. 

··•- . 

• ·i• tJ >/ .· 

2am 
(COUNT) 

IIDA 
pCi/G 

5.2 ..... 6 
4.o :·•,::s 
0.27 ..:. 0~1 
0.086 0~·2 
0.31 
0.019 
0.004 
0.022 
0.22 

0.51 

0.049 
0.046 
0.12 

0~1 
.•.· o l 04 

·· orn1 
0~·05 
o;a 

.. '0/2 
. :··•:<.,r > .. 
. / 0~02 ·: 
·•·.: .<Lbs · 

0~2 · 
.. 0~•03 

.. ·•0;02 . 
· ch:05 

· ·. ·o •. o4 

RDL 
pCi/G 

10 
10 
0.3 
0.3 
0.3 
0.05 
0.05 
0.05 

0.05 

0.05 

0.05 
0.1 
0.1 

QUALI-

.· q:::,:=t•:•·:· 
..•. .u.t:••···· 
. {{:=/ .. ·. 
.~ ,;•= '-11 
~::::;~ 

TMAN 

TEST 

BOA 
808 
u 
u 
u 
PU 
PU 
AM 
y 

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

Protocol WHC-HEIS 
Version Ver 1.0 

Form DVD-DS 
Version &2=-2_3 __ _ 

Report date 03/11/93 



I ;.1 

SDG 7131 
Contact Dinkar Kharkar 

Lab sample id N211152-14 
Dept sample id 7131-014 

Received 11/25/92 
\ moisture -=-2-0-.3"'---

PARAMETER 

Gross Alpha 
Gross Beta 
Uranium 233/234 
Uranium 235 
Uranium 238 
Plutonium 238 
Plutonium 239/240 
Americium 241 
Strontium 90 
GAMMA SCAN ANALYTES 
Potassium 40 
Iron 59 
Chromium 51 
Cobalt 60 
Zinc 65 
Ruthenium 106 
Cesium 134 
Cesium 137 
Europium 152 
Europium 154 
Radium 226 
Thorium 228 
Thorium 232 

DATA SBEBTS 
Page 14 

SUMMARY DATA SECTION 
Page 31 

CAS HO 

Alpha 
Beta 

15117-96-1 
7440-61-1 
13981-16-3 

14596-10-2 
10098-97-2 

13966-00-2 

14392-02-0 
10198-40-0 
17982-39-3 
13967-48-1 
17967-70-9 
10045-97-3 
14683-23-9 
15585-10-1 
13982-67-7 
14274-82-9 

7440-29-1 

TMA NORCAL 
REPOUIHG GROUP 7131 

DATA SHEET 

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

·. --,._•r:_ <•;· . -_-:.·::_.: I 

.-·::-_ ·':::,·:,· . . 

Client Westinghouse Hanford 
Contract MBH-SW-069262 

Client sample id aB~0~7H~l.&..:.5 _________ _ 
Matrix _s_o_IL ______ _ 

Collected _1_1-/2_Q~f9~2.,_ ___ _ 
Chain of cuatody id 199806 226 

RBSULT 
. pCi/G 

s·.:3 . · 
16 , 

a.as · 
0~054 · 
0;54 _ 
o~•oil 
o-.;oii -

.-0.002 
0 

u ::-:' 
u .. 

. tJ :-<> 
u·,. 
u .-.::.: 

ti :-·•· 
u,.:--, 
ui< 

-o~·,a ... 
. 1~3/i' . 
1~2+,:-• 

2o BJUl 
(COURT) 

3.9 
4.0 
0.29 
0.055 
0.24 
0.057 
0.011 
0.010 
0.86 

1.1 

0.11 
0.076 
0.22 

ICDA 
pCi/G 

llDL 
pCi/G 

10 
10 
0.3 
0.3 
0.3 
0.05 
o.os 
o.os 

o.os 

0.05 

o.os 
0.1 
0.1 

QUALI-
DST 

BOA 
BOB 
u 

~ :• .. \).JL u 
.. : 

-f :::l : 
ii\(• •· 

: .:::-:-;-;:;:;.;:;-:.;:,::::-:· .. 
·,:.•--:•:··:•:-:-.-

u 
PU 
PU 
AM 
y 

·:r:-)?:tt\=::\: 
<J •":":"''::::-· • ·. · GAM 

:•jiff/:\\,·:·:• GAM 
/ U//::< GAM 

1:;~i!\i::i:1::::. :: 
•: t.J \ ". GAM 
: ijf ') :. GAM 

~ <·)U1 GAM 

:~:::i:~ :: 
.. :)::\: \/ GAM 

:::.-:..-::-; 
.!/(\:::·:::·:=:=:-::.:;:·.-. 

:·::::::=::=::::::/{} :/.-

GAM 

GAM 

Lab id aTKAN.....,,.,_ __ 
Protocol WHC-HEIS 
version Ver 1.0 

Form DVD-OS 
Version =2-,2_3 __ _ 

Report date 03/11/93 



SDG 7131 
contact Dinkar Kharkar 

Lab sample id H2lll52-l~ 
Dept sample id 7131-015 

Received Ul,5£9, 
\ moisture 23:6 

PARAME'rER 

Gross Alpha 
Gross Beta 
Uranium 233/234 
Uranium 235 
Uranium 238 
Plutonium 238 
Plutonium 239/240 
Americium 241 
Strontium 90 
GAMMA SCAN ANALYTES 
Potassium 40 
Iron 59 
Chromium 51 
Cobalt 60 
Zinc 65 
Ruthenium 106 
Cesium 134 
Cesium 137 
Europium 152 
Europium 154 
Radium 226 
Thorium 228 
Thorium 232 

DATA SHEETS 
Page 15 

SUMMARY DATA SECTION 
Page 32 

CAS NO 

Alpha 
Beta 

1Sll7-96-l 
7440-61-1 
13981-16-3 

14596-10-2 
10098-97-2 

13966-00-2 

14392-02-0 
10198-40-0 
17982-39-3 
13967-48-1 
17967-70-9 
10045-97-3 
14683-23-9 
15585-10-1 
13982-67-7 
14274-82-9 

7440-29-1 

TMA NORCAL 
RBPOUIHG GROUP 7131 

DATA SHBET 

Client Westinghouse Hanford 
Contract MBH-SW-069262 

Client sample id -P-0~7H=F-6..,_ ________ _ 
Matrix &so.,_IL.._ _____ _ 

Collected _1_1_£2_0_l-9~2..._ ___ _ 
Chain of cuatody id 199806 226 

RESULT 
pCi/G 

:c· 6.1 .. . 

14 
0~•53 

:.a.a18 

. : ;.;;0.019 •.· 
•· .. · ... a ~·ao.7 .. · •.·.·.···•.·o;aia· 

·· · ·•• .;.o.-oi'i 
-_:::-:::.: . . 

t1•4···. 

..... . :-:~:: 
···•·:·: tr:\./':"··· 

··•· ·t··:u :: 
::·U \,; ... 

:0.082 
·.-· · .. u·· ......... · 

.. ·. :. u / 
.L •2 

•\••• 2~5 : .. 
••. / 2}5 

lo Bll 
(COURT) 

4.1 
3.9 
0.19 
0.036 
0.22 
0.054 
0.026 
0.042 
0.51 

1.1 

0.060 

0.14 
0.091 
0.24 

IIDA 
pCi/G 

·.·.-•·•.•· s .--•,.:.• 

·\:ti.x 
•· •·••r•o•~••1••··••. 
i:/}6~i•••· 
·\ J•ciVf\ 
·::::ofos•··· 

.·•·•• •\Ofos•<· 
::t:.<:n:.$.: t/.t. 

·•:: 

;::\~:;.:::-:::·::::,:::··:·: 

RDL 
pCi/G 

10 
10 
0.3 
0.3 
0.3 
0.05 
o.os 
o.as 

o.os 

a.as 

a.as 
0.1 
0.1 

QUALI-
FIERS TEST 

8aB 

GAM 
GAM 
GAM 
GAM 

•u•1u: GAM 

:• .UH•>· GAM 

!~:\:i(:::.:r :: 
;u;/ uj'" GAM 
~ •:t.L'.) GAK 

:/j\(:\}f:'.:{\ 
.:=-:::::::•;_:;:;,'.;:::,::•:::_.:.-:-, 
:-::-::}:::::.::?::":>::: · .. : 

GAM 
GAM 
GAM 

Lab id aTMMAN._.... __ _ 

Protocol WHC-HEIS 
Version Ver 1.0 

Form pyp-ps 
Version .2~--2-3 __ _ 

Report date 03/11£93 



9613~\92 88,36 

,,I 

SDG 7131 
contact Dinkar Kharkar 

Lab sample id N211152-16 
Dept sample id 7131-016 

Received 11/25/92 
\ moisture _,._23.......,.5,.__ __ 

Gross Alpha 
Gross Beta 
Uranium 233/234 
Uranium 235 
Uranium 238 
Plutonium 238 
Plutonium 239/240 
Americium 241 
Strontium 90 
GAMMA SCAN ANALYTES 
Potassium 40 
Iron 59 
Chromium 51 
Cobalt 60 
Zinc 65 
Ruthenium 106 
Cesium 134 
Cesium 137 
Europium 152 
Europium 154 
Radium 226 
Thorium 228 
Thorium 232 

DATA SHEETS 
Page 16 

SUMMAJtY DATA SECTION 
Page 33 

CAS HO 

Alpha 
Beta 

15117-96-1 
7440-61-1 
13981-16-3 

14596-10-2 
10098-97-2 

13966-00-2 

14392-02-0 
10198-40-0 
17982-39-3 
13967-48-1 
17967-70-9 
10045-97-3 
14683-23-9 
15585-10-1 
13982-67-7 
14274-82-9 

7440-29-1 

THA NORCAL 
REPORTING GROUP 7131 

DATA SHEET 

Client Westinghouse Hanford 
Contract MBH-SW-069262 

Client sample id ""'B.,.0.._7a..Na.F.._7 _________ _ 

Matrix _s_o_IL..._ _____ _ 
Collected _1_1~L-2-0~L2~2.._ ___ _ 

Chain of custody id 199806 226 

USULT 
pCi/G 

. · .... :.-:·.:1:fV~f'::: ·: ... 
··. :::·:.15:::,:,,,: ,·•·· · 
.··•> i iq :.·:·: 

··:, ,' ot b24 . 
<>o·~ss .· 
· .. o}oii:. 

.. :H6/905 
:::-0 ~27 . 

:·:'.•·:\.:U ,::)(. 
··:•.:/::U:' /:·:·· 

: ::.(t :::::::;·· 

2am 
(COUNT) 

4.2 
4.0 
0.31 
0.049 
0.21 
0.023 
0.011 
0.011 
0.32 

0.92 

0.091 
0.077 
0.19 

IIDA 
pCi./G 

. .4 .. 

> s :.• 
0~·2.( .. 
0 ; 2 
0:.: .2 · 
o~os 
0~02 . 
0~02· ·. 
0 ~9 . 

·-::•·•:.•·•·'.• 

··:.:·-.:.::::.:· ·.c:.··o/ 3·,: 
: ·. ::•·2 

:o:.:os 
0 ·}'1\:(:.•: 
0 ~··4 <:.·:· 
Oi06 :, 

.0~·04 
·. O~l 
··.·0} 06 

-·.·•::::: 

;-.. : . 

JU>L 
pCi/G 

10 
10 
0.3 
0.3 
0.3 
0.05 
0.05 
0.05 

0.05 

0.05 

0.05 
0.1 
0.1 

QUALI
FIERS() TEST 

80A 
808 

,~::::::WL ~ 

ti t· ,': . 
. u·,::<·::: ... 

v:::'••:·•:• 

•:-:-· .. . 

·· :~))) :\' 

:il ::1.,:::: :.,:·•,•::•:.·: 

u 
PU 
PU 
AM 
y 

GAM 
GAM 
GAM 
GAM 

{ l i\', ' i()/ GAM 
}tJ •_=:•:\:<:::):::. GAM 

',I ~§ 
···•:•:::,,:::, :-:·· GAM 

::.-:·:· .=:=:•·:··:•·'·'•:•· 
... ,:::::,:-:••·· GAM 

\ ,:•·• GAM 

id TMAN 
Protocol WHC-HEIS 
version Ver 1.0 

Form oyp-ps 
Version _2~,2_3 ___ _ 

Report date 03/11/93 



9613l\92.8837 

SDG 7131 
contact Dinkar Kharkar 

Lab sample id N211152-17 
Dept sample id 7131-017 

Received 11/25/92 
, moisture __.._2_1_.4 ___ _ 

Grose Alpha 
Grose Beta 
Uranium 233/234 
Uranium 235 
Uranium 238 
Plutonium 238 
Plutonium 239/240 
Americium 241 
Strontium 90 
GAMMA SCAN ANALYTES 
Potassium 40 
Iron 59 
Chromium 51 
Cobalt 60 
Zinc 65 
Ruthenium 106 
Cesium 134 
Cesium 137 
Europium 152 
Europium 154 
Radium 226 
Thorium 228 
Thorium 232 

DATA SHEETS 
Page 17 

SUMMARY DATA SECTION 
Page 34 

CAS HO 

Alpha 
Beta 

15117-96-1 
7440-61-1 
13981-16-3 

14596-10-2 
10098-97-2 

13966-00-2 

14392-02-0 
10198-40-0 
17982-39-3 
13967-48-1 
17967-70-9 
10045-97-3 
14683-23-9 
15585-10-1 
13982-67-7 
14274-82-9 

7440-29-1 

TMA HORCAL 
REPOUIHG GROUP 7131 

DATA SBBBT 

Client Westinghouse Hanford 
Contract MBH-SW-069262 

Client sample id cB~Q.7N=--F~8 _________ _ 
Matrix _s_o_IL.._ _____ _ 

Collected -1-1~/2_0=/~9~2.__ ___ _ 
Chain of custody id 199806 226 

JlBSULT 
pCi/G 

•·.·•· 1./ s 
.·c:16 \ 
······ LO 

.·o•Jffa 
. :'. ().~:~:: . 

~o:~02a· 
·•. :: 9/:C>.~3 

<· 0 ~=006 .• 
· >~oi3g\••· 

.12 :•: · 
·.· 

.. ·:.:.::.fit}/::::·:•:. ·• 

··•· •<u••::r : .... 
·. r:u<t< 

•.·••.Jut 
Jf. 

·•.u ·•: 
..... od.4: 
· .. :u::· .• :·· ... 

,:;IJ,,: 

lo Dll 
(COURT) 

4.0 
4.0 
0.24 
o.058 
0.21 
0.022 
0.017 
0.016 
0.92 

0.86 

0.051 

0.088 
0.063 
0.20 

IIDA 
pCi/G 

· .. :::3:: ••·•:·· 
:•\f s:::tJ•••·.· 
.·· •:=o~t>9 . 
·.•• to1:1: ·· 

.· .Q:g::z:• : . 
<0}03 . 

:;: ::::;::::~J:s.::::::: :.: 

:::::::::~=:~4'.··· 
:o i 4 ::· 

• ·: bf oG:> 

:O;·O~ ·:. 
J::}0Hi6t··. 

RDL 
pCi/G 

10 
10 
0.3 
0.3 
0.3 
0.05 
0.05 
0.05 

0.05 

0.05 

0.05 
0.1 
0.1 

QUALI
FIER.SC) TEST 

:tJ / : 80A 

. ·.·._, .;:,:-;-:•.•·• :- -·-

·::::g ::::;::::: ·•····•·· 

:ii ::::•::·····•· 
·•tr\\' 

ii 

80B 

u 
PU 
PU 
AM 
y 

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

Lab id -1=MAN....._ __ _ 

Protocol WHC-HEIS 
Version Ver 1.0 

Form pyp-ps 
Version 52~•-2~3 __ _ 

Report date 03/11/93 



I 
SDG 7131 

Contact Dinkar Kharkar 

Lab sample id N211152-18 
Dept sample id 7131-018 

Received 12/02/92 
, moisture ~3-2-.0"'---

PARAMETER 

Gross Alpha 
Gross Beta 
Uranium 233/234 
Uranium 235 
Uranium 238 
Plutonium 238 
Plutonium 239/240 
Americium 241 
Strontium 90 
GAMMA SCAN ANALYTES 
Potassium 40 
Iron 59 
Chromium 51 
Cobalt 60 
Zinc 65 
Ruthenium 106 
Cesium 134 
cesium 137 
Europium 152 
Europium 154 
Radium 226 
Thorium 228 
Thorium 232 

DATA SHEETS 
Page 18 

SUMMARY DATA SECTION 
Page 35 

CAS HO 

Alpha 
Beta 

15117-96-1 
7440-61-1 
13981-16-3 

14596-10-2 
10098-97-2 

13966-00-2 

14392-02-0 
10198-40-0 
17982-39-3 
13967-48-1 
17967-70-9 
10045-97-3 
14683-23-9 
15585-10-1 
13982-67-7 
14274-82-9 

7440-29-1 

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

TMA NORCAL 
REPORTING GROUP 7131 

DATA SHEET 

Client Westinghouse Hanford 
Contract MBH-SVV-069262 

Client sample id ~B~0~7~NG=O _________ _ 
Matrix =S~OaIL.._ _____ _ 

Collected .i.i~t2~2~Lu9~2,.._ ___ _ 
Chain of custody id 199806 226 

USlJLT 
pCi/G 

.•5 /2 .·. 
: . . 13 · 

hfs3 
·.,.. ... ...,•.cf\i • 
· •. o~·s-f 

0~005 · ... <o}oos . 
·< ol 6<>4 

.· . :> Cb25 ·• 

i:. if:::··· 

•··· ... \~t. 
........ u ·: ... 
.::u·<. 

····•. u :•. 
:.>u·••··· 
.P~'.27 .. 

•··•· u ·.:·. 

.. :::u· < 
. <0 ; 7 .1 · 

···::/-0 \i91·•··. 
··· ·• •a:iag ..... ·. 

2a DR. 
(COUHT) 

4.4 
4.3 
0.21 
0.049 
0.21 
0.024 
0.009 
0.016 
1,2 

1.0 

0.056 

0.073 
0.062 
0.20 

NDA 
pCi/G 

. . . :•,:!f : .... · 

.... ,6 

:,~!!" 
... ;\ \:; g:~~····· 

••J j~:03 .· 
•):0}9 (/·.·· 

.•• Ui~•3 > ... 
<}{:2 :•• .. ·•···· 
.f>oi:05· •.. 
+i: :o~h .·•··.·· 

<: o~a ··· 
.\ ojo6 i 

:: 0} 09 ·•• ·· 

JlDL 
pCi/G 

10 
10 
0.3 
0.3 
0.3 
0.05 
0.05 
0.05 

o.os 

0.05 

0.05 
0.1 
0.1 

QUALI-
FIERS TEST 

· J i•. . BOA 

BOB 

~;;/:µi- ~ 
u 
PU 

·U{< PU 
utt,t .. AM 

tfr =: 
.·• ti.) .. 
ti =\ · .. 
,fr ,:\ ····. 

y 

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

Lab id ...,T..,.MAN ______ _ 

Protocol WHC-HEIS 
Version Ver 1.0 

Form pyp-os 
Version .2~,-23,._ __ 

Report date 03/11/93 



SDG 7131 
contact Dinkar Kharkar 

Lab sample id N211152-19 
Dept sample id 7131-019 

Received 12/02/92 
, moisture _...28_._6 ___ _ 

PARAMETER 

Grose Alpha 
Grose Beta 
Uranium 233/234 
Uranium 235 
Uranium 238 
Plutonium 238 
Plutonium 239/240 
Americium 241 
Strontium 90 
GAMMA SCAN ANALYTES 
Potassium 40 
Iron 59 
Chromium 51 
Cobalt 60 
Zinc 65 
Ruthenium 106 
Cesium 134 
Cesium 137 
Europium 152 
Europium 154 
Radium 226 
Thorium 228 
Thorium 232 

DATA SHEETS 
Page 19 

SUMMARY DATA SECTION 
Page 36 

CAS HO 

Alpha 
Beta 

15117-96-1 
7440-61-1 
13981-16-3 

14596-10-2 
10098-97-2 

13966-00-2 

14392-02-0 
10198-40-0 
17982-39-3 
13967-48-1 
17967-70-9 
10045-97-3 
14683-23-9 
15585-10-1 
13982-67-7 
14274-82-9 

7440-29-1 

'l'KA NORCAL 
UPORTIHG GROUP 7131 I: D A '1' A S H E E '1' 

Client Westinghouse Hanford 
Contract MBH-SW-069262 

Client sample id ~B~0.7~NG=l _________ _ 
Matrix _s_o_IL..._ _____ _ 

Collected _1_1~/-22....._/9-2.._ ___ _ 
Chain of custody id 199806 226 

RBStJLT 
pCi/G 

.· ·) 2./7. :·•·· 
: /14< ··• 

·•. • o.••4s : 
.· .. •.:\otoa1 
.. \.:•/0~67. :···. 
··· .. ·.····.· o~oo6· 
. : :, • ._.ofcich 

•u .: · 
·• u (. 
· 0A1 
. u)/ 

... :·· ~::. 
•• O • . 66 ·••0. 

.. :/ ; ti :}' 
..... :•:r.o~·.9~ :: 

2am 
(COUNT) 

4.4 
3.9 
0.23 
0.11 
0.24 
0.024 
0.006 
0.014 
0.45 

0.82 

0.035 

0.080 
0.072 
0.16 

IIDA 
pCi/G 

/ 6 
.· ·AA, 

·.::::g~I ·· 
. ·::B:~•2c·.·· .. 

{!it,· 
•· •\ib{ i \•·· · 
:·•<( 2 \::/'::•· · 

: >I f5i;91/ . 
·?•\( O\tl' •'. •·• ·. 

/ 0 ~3 .·· 
.·: . cno5 · 
.. .-·.:_.:·-· .. ·-.. ·-._: 

·•· :\~~09 · 
•·•: ;foi b6 · 

R.DL 
pCi/G 

10 
10 
0.3 
0.3 
0.3 
0.05 
0.05 
0.05 

0.05 

0.05 

0.05 
0.1 
0.1 

QUALI-
PIEJlS TEST 

t u .: BOA 

.•. i :\ 80B 

:~:(;;:\: v{,l~ 
u 
PU 

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

Protocol WHC-HEIS 
Version Ver 1. O 

Form DVD-DS 
Version ~2~.2-3,._ __ 

Report date 03/11/93 



Q6 1 ~ll'"·' pql,\rl J-i-.. ,,L, 1wv1 u 

TMA NORCAL 
UPOUIHG GROUP 7131 

I .•. - ·•: ·. 

DATA SHEET 

SDG 7131 
Contact Dinkar Kharkar 

Lab sample id N211152-20 
Dept sample id 7131-020 

Received 12/02/92 
, moisture _2_0_,~5 ___ _ 

PARAMETER 

Gross Alpha 
Gross Beta 
Uranium 233/234 
Uranium 235 
Uranium 238 
Plutonium 238 
Plutonium 239/240 
Americium 241 
Strontium 90 
GAMMA SCAN ANALYTES 
Potassium 40 
Iron 59 
Chromium 51 
Cobalt 60 
Zinc 65 
Ruthenium 106 
Cesium 134 
cesium 137 
Europium 152 
Europium 154 
Radium 226 
Thorium 228 
Thorium 232 

DATA SHEETS 
Page 20 

SUMMARY DATA SEC'rION 
Page 37 

CAS NO 

Alpha 
Beta 

15117-96-1 
7440-61-1 
13981-16-3 

14596-10-2 
10098-97-2 

13966-00-2 

14392-02-0 
10198-40-0 
17982-39-3 
13967-48-1 
17967-70-9 
10045-97-3 
14683-23-9 
15585-10-1 
13982-67-7 
14274-82-9 
7440-29-1 

client Westinghouse Hanford 
Contract MBH-SVV-069262 

Client sample id -B-9~2H-G-2._ ________ _ 
Matrix &S~OaIL ______ _ 

Collected _1_1_1_2_2_19_2 ____ _ 
Chain of custody id 199806 226 

USUL~ 
pCi/G 

2a BJUt 
(COURT) 

4.8 
4.3 
0.30 
0.086 
0.23 
0.007 
0.007 
0.012 
0.26 

0.75 

0.090 
0.085 
0.18 

IIDA 
pCi/G 

:U) j :,····· 
•\(5\: 

... ::{ c:,;1 
; \ Ot 2 < 

. ''./9 :=1 _. 
· : : 0 ~02 

. :0~01 
•:·, :/0~03 
· :

1::: 0~9.·••=· 

:•:'. ::::;::~.:r·2==.·•· 

. :/:J:>)o,··< 
i ·:>~i-!···· . 
::.• /<>~OS• 
:{\(~}'94, :. 
. :\P?9.~L 
:\(/p·~o6•· 

RDL 
pCi/G 

10 
10 
0.3 
0.3 
0.3 
0.05 
0.05 
0.05 

0.05 

0.05 

0.05 
0.1 
0.1 

BOA 
808 

··•• •:•·•.-::::.:-•:•::•::.: ·::.:,-· u 
i-tt•f::LUL. u 

u 
PU 

t.1, ;::(:: PU 
:·.u·?\: AM 

.:u::: . .= .,.\. y 
. :::::: :::•:•.·'./\/{{/ 
-::;:::\\:{:\ ,•.···· .. ······ 
.::.:::,· · -.•:••.·•. :•: GAM 
:: :q:}J\ GAM 

•.:._:•:·•·••u
0
,_,,,_:.:,_:_•,:._:,_•.•,·t•:: · GAM ··::••.// GAM 

\ti :/'\:·:·. GAM 
. t.J/·· .· GAM 

GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 

Lab id ...,TMAN._......_ __ 

Protocol WHC-HEIS 
Version Ver 1. O 

Form DVD-OS 
Version =2=-2-3,.__ __ 

Report date 03/11/93 



THA NORCAL 
REPORTING GROUP 7131 

'I REAGENT BLANlt I 
SDG ~7_1_3_1 _______ _ 

Contact Dinkar Kharkar 

Lab sample id N211152-22 
Dept sample id 7131-022 

Gross Alpha 
Gross Beta 
Uranium 233/234 
Uranium 235 
Uranium 238 
Plutonium 238 
Plutonium 239/240 
Americium 241 
Strontium 90 
GAMMA SCAN ANALYTES 
Potassium 40 
Iron 59 
Chromium 51 
Cobalt 60 
Zinc 65 
Ruthenium 106 
Cesium 134 
Cesium 137 
Europium 152 
Europium 154 
Radium 226 
Thorium 228 
Thorium 232 

REAGENT BLAHltS 
Page 1 

SmomRY DATA SE~IOH 
Page 12 

CAS HO 

Alpha 
Beta 

15117-96-1 
7440-61-1 
13981-16-3 

14596-10-2 
10098-97-2 

13966-00-2 

14392-02-0 
10198-40-0 
17982-39-3 
13967-48-1 
17967-70-9 
10045-97-3 
14683-23-9 
15585-10-1 
13982-67-7 
14274-82-9 

7440-29-1 

USULT 
pCi/G 

..... "·.)•4·t 2'•·::• 
····•·: •ai s3 

. .. . . . 

. 0~023 
. :.;,;0~028 

. .;.o·~di:t 

.···•• 2~}022 
;;;;.0~·096 ·. 

. . 

•<· . . >u 
.. ··•·u ·':-c 

•. t{ •······ 
.·• u· 

u\;: .. . 
tr); .... :. 

···:· ·•tit::: 
ti: ,) ... \ 

Client Westinghouse Hanford 
Contract MBH-SW-069262 

Matrix :S~O~IL--_____ _ 
Material ____________ _ 

2am 
(COURT) 

5.5 
3.2 
0.093 
0.056 
0.046 
0.041 
0.008 
0.020 
0.98 

IIDA 
-pCi/G 

JtDL 

-pCi/G 

10 
10 

0.3 
0.3 
0.3 
0.05 
0.05 
0.05 

0.05 

0.05 

0.05 
0.1 
0.1 

QUALI
P'ID.S/.)_ DST 

.. :ti/}: BOA 

.:.ut:t::::.: 0oe 

,;11 ~ 
U'.\.•··.·•.·. PU 

.·:•~:::\lI·:•,:·• 
·,ttt\ .. ··· 

:,:.:.-:::::: .. :_::· .. :·:••::; _:::.,:,,. --. 
::•.-::-::. .. ·· ·-·· 

:\ii\}. ::> 

,;u; • lA . 

'lfi1 
u:.: 

t~1::::1\l:\'.;:'.t\:: 

PU 
AM 
Y. 

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

Lab id -'""TMAN===~-
Protocol WHC-HEIS 
version Ver l. o 

Form oyp-ps 
Version _2_,2_3 __ _ 

Report date 03/11/93 

I 
I 

I 
I 
I 
I 
I 
I 
I 
I 



9613l19Z .. 88~\Z 

... 

TMA NORCAL 
REPORTING GROUP 7131 

I< REAGENT BLANK 

SOG 7131 
Contact Dinkar Kharkar 

Lab sample id N211152-26 
Dept sample id 7131-026 

PARAME'rBR CAS HO 

Plutonium 238 13981-16-3 
Plutonium 239/240 
GAMMA SCAN ANALYTES 

REAOZH'r BLAHJtS 

Page 2 
SUIOIARY DATA SECTION 

Page 13 

RESULT 
pCi/G 

··•·? ;.:.cLboJ 
... ·--
.• ;..0.007 

Client Westinghouse Hanford 
Contract MBH-SW-069262 

Matrix _so_I_L ______ _ 
Material 

2o ERR 
(COUJl'r) 

IIDA 
pCi/G 

0.020 ··o~·o, ·· 
0. 014 ···.·•( 0 ~'0,f:<0 

RDL 
pCi/G 

0.05 
o.os 

QUALi-
DST 

PU 
PU 

Lab id THAN.......,..__ __ _ 

Protocol WHC-HEIS 
Version Ver 1,0 

Form DVO-DS 
Version &2~,2-3,._ __ 

Report date 03/11/93 



THA NORCAL 
REPORTING GRClJP 7131 

LAB CONTROL SAMPLE 

SOG _71_,3 __ 1 _____ _ Client Westinghouse Hanford 
Contract MBH·SVV-069262 Contact pinker Kharkar 

Lab aaq,le id N211152·21 
Dept saq,le id 7131-021 

PARAMETER 

Gross Alpha 
Gross Beta 
Uraniun 233/234 
Uraniun 235 
Uraniun 238 
Plutoniun 238 
Plutoniun 239/240 
Americiun 241 
Strontiun 90 
GAMMA SCAN ANALYTES 
Potasshn 40 
Iron 59 
Chr011iun 51 
Cobalt 60 
Zinc 65 
Rutheniun 106 
Cesiun 134 
Cesiun 137 
Europiun 152 
Europiun 154 
Radiun 226 
Thorhn 228 
Thoriun 232 

LAB CONTROL SAMPLES 
Page 1 

SlJICARY DATA SECTION 
Page 14 

RESULT 
pCt/G 

... 
:200 
100 

s~5 
. 0.37 

5~6 
· .· 0.022 

1.0 
· 0~95 

::"15 :. 

U · 

u 
·.··_: . . u _:_:-

·0~22 . 
. . \J 

u 
u ,·. 

0.17 
· U 

u: :
u 
U ., ... 

. :. \J :: 

2c, ERR 
(COOIIT) 

22 
8.1 
1.0 
0.23 
1.1 
0.036 
0.16 
0.18 
2.4 

tl>A 
pCI/G 

'.'i7 ..... _,: 

RDL 
pCI/G 

··. 6 10 
. · ... · 

0;2 · 0.3 
0~2 · .. 0.3 

0~2 · 0.3 
0;·07 0.05 
0.06 0.05 
0.1 0.05 

:o-~8 >::=. 

··'o}l-
o;o5 o.o5 

·, 0~1 :' 
0.034 :.:'•'' :: 0.05 

·,a~,~= 
0~·2 

.-.- 0.02 ·,:· 
0.027 0.05 

0.03 o. 1 
.. · 0~02 · 0.1 

.0.03 ·: 
.•· ofoz.·: 

.. ' ,cL·M 

QUALi • 

FIERS TEST 

Matrix ~SO...,I~L ____ _ 
Material _________ _ 

ADDED 
pCI/G 

2# ERR 
pCI/G 

REC 3CJ LNTS PROTOC0l 
X (TOTAL) LIMITS 

1.9 Jor 65-135 · 
808 :120 \/ 4.8 :i 83 n-123 ': .· 
u 
u 
u 

O:/ · PU 
PU 

AM 
y 

GAM 

GAM 

GAM 

GAM 

GAM 

GAM 

GAM 

GAM 
U-·, . . : GAM 

u:::::: GAM 
J·:····· GAM 

-l( L=::=::'. GAM 

, .. pj: (. GAM 

/. 5~21 ·· . 
\(oim · 
··. >sd1 
·:}=~ ·: 

·· h04 : 

0.21 ·106 69-131 
0.019 157 -48-248 · 
0.21 ·1os · 67·133 
0 

0.042 :·: 96 74·126 
0.042 }9f , 73-127 . 
0.60 <ij 71-129 · .. 

0.010 t a9 , 

0.007 ·103 65-135 

Protocol WHC·HEIS 
Vera ion Ver 1 .0 

Fonn DVO·LCS 
Version ._2 • ...,23=---

Report date 03/11/93 

I 
I 

I 
I 

I 
I 

I 

I 



/:·_·\ 

TKA NORCAL 
REPORTING GROUP 7131 ···· 1 

•~.· .. LAB CONTROL SAKPLB 

SDG 7131 
Contact Oinkar Kharkar 

Lab •8111Ple id N211152-25 
Dept •8111Ple id 7131-025 

RESULT 2" ERR 
PARAMETER pCI/G (CCUIT) 

lll>A 

pCi/G 

RDL 
pCI/G 

Plutoniun 238 
Plutoniun 239/240 
GAMMA SCAN ANALYTES 

:;;0~009 0.019 .•• oJis '} 0.05 

LAB CONTROL SAMPLES 
Page 2 

Sll4MARY DATA SECTION 
Page 15 

. 0)93 · 0.13 ·oio3 , o.os 

CIUALI-

Client Westinghouse Hanford 
Contract MBH-SVV-069262 

Matrix ~SO.,J..,l ____ _ 
Material _________ _ 

FJERS TEST 
ADDED 
pCI/G 

2J1 ERR 
pCt/G 

REC 3CJ LNTS PROTOCOL 
X (TOTAL) LINITS 

PU :=-·<o 
PU 0~900 0.036 

Protocol VHC-HEIS 
Version Ver 1.0 

Fol'II DW-LCS 
Version _2,-23 ____ _ 

Report elate 03/11/93 



SDG __ 71 __ 3 __ 1 _____ _ 

Contact pinker Kharkar 
REPLICATE 

Lab s8111)le id N211152·23 
Dept S8111)le id 7131·023 

PARAMETER 

Gross Alpha 
Gross Beta 
Uraniun 233/234 
Uraniun 235 
Uraniun 238 
Plutoniun 238 
Plutoniun 239/240 
Alllerichn 241 
Stronthn 90 
GAMMA SCAN ANALYTES 

REPLICATES 
Page 1 

SlllWtY DATA SECTION 
Page 16 

REPLICATE 
pCi/G 

.4.5 ... 
.·_ .. 8.6 

1~1 
·'<::·o •'•·•;. 

0~59 .. 
. -o~oos 

0~007 
• o.ooa 
.:o.35< 

2t1 ERR 
(IXUIT) 

6.4 
3.7 
0.36 
0.065 
0.28 
0.014 
0.014 
0.021 

_1_.1_ 

TMA NORCAL 
REPORTING GRClJP 7131 

REPLICATE 

ORIGINAL 
Lab S8111)le id N211152·01 

, Dept S8111)le id 7131·001 
Received 11/24/92 

l 110isture _.5 .. 5...,.4...._ __ 

- - -·--------------

I 
Client Westinghouse Hanford 

Contract MBH·SW-069262 

Client sa11ple id _B0 ... 7N.......,.FO ....... ______ _ 

Matrix ~SQ~l.,.l _____ _ 
Collected ... ll ... ( ... 1...,9(..,.9 .... 2 ___ _ 

Chain of custody id 199806 226 

ll>A RDL QUALi · ORJGIIIAL 2t1 ERR QUAl I· IPD 3cr PRO 

pCf/G pCi/G 

·: 9 10 
·:.· -s·-·::, 10 

0.2 0.3 
.. 0~3 0.3 

0~·2 0.3 
-· oio3 0.05 

0~02 0.05 
.··•··0·~04 .. 0.05 .. 

();9 

FIERS TEST pCi/G (mJIIT) 

u ··· aoA :fad 
J i-•.:·-.. 80B . : :fa ): 5.5 

3.9 
0.32 
0.060 
0.27 
0.021 

u 
-Y-:tu.. u 

.-, u·•. _.·. 

u 
PU 
PU 

AM 
y 

·o~84 · 
··,. · d:030 •·· 

': 0~69 
.. ·'• ' •0~005 .. 

0}003 0.016 
·::: : i:U;12 · 0.018 

>iijo .. ~ 

,·\§ .·;:::.:· J 
·:...-::-:::5 .. ,· .. · :: 0:2 .... · 
\o.~ .. -. ~ 
:: ~;~ .·/. 

·. 0~04<:: u 
·ofot · u 
,Loi· u 

:Ci~i :,/ u 

l TOT LUU 

... 64 ,::: 197 ,:: ... · 
···33': 85 .: 

,:,, 21· 
()._.( \ ~· 

-~ : .. 

76 ,:· 

92 :"·• .. • 

Protocol WHC·HEIS 
Version Ver 1.0 

Fonn DVD·REP 
Version .,.2 • ..,2 ... 3 __ 

Report date 03/11/93 



SOG 7131 
Contact pinker Kharkar 

REPLICATE 
Lab sample Id N211152·24 

Dept saq,le id 7131-024 

REPLICATE 2.11 ERR 
PARAMETER 

GAMMA SCAN ANALYTES 
Potasshn 40 
Iron 59 
Chromhn 51 
Cobalt 60 
Zinc 65 

Rutheniun 106 
Ceshn 134 
Ceshn 137 
Europhn 152 
Europiun 154 
Radhn 226 

Thoriun 228 
Thoriun 232 

REPLICATES 
Page 2 

SUtNARY DATA SECTION 
Page 17 

pC i /G C CXIJIIT) 

·· 10 ...• 
.,,.u : 
. 0 ··· 

.0:22 
u ......... 
u 

,.·.:·-' U .· 

1;3 
0·~86 ':•· 

•'ii. Q~57 
·, > ·o ~60i · 

. .. ::.' 

.. · 0~87 
... u ,,,.,:,,. 

2.0 

0.10 

0.22 
0.28 
0.19 
0.31 
0.27 

TXA NORCAL 
R£PORTIIIG GROUP 7131 

REPLICATE 

ORIGINAL 
Lab sample id 11211152·02 

Dept saq:,le id 7131-002 
Received 11/24/92 

X 110isture .. 2 .. 3.,.,.._3 __ 

ll>A 
pCf/G 

.Y 
. >:1 . ,., .. 

_:-·>--::· 

,.• ts ··· 
:< ( :· 
·.< 0;2·• 

IDL 
pCf/G . 

0.05 

0.05 

0.05 
o. 1 

0. 1 

QUALI

FIERSQ TEST 

: ::•· I" 
Client Westinghouse Hanford 

Contract MBH·SVV-069262 

Cl f ent saq,le id .._80._7N...,F..,.1..._ ______ _ 
Matrix ... so .. 1 ... L ____ _ 

Collected _11_/_.1,...9/,..9.,.2 ___ _ 
Chain of custody id 199806 226 

ORIGINAL 2.11 ERR 
pCi/G (CXIJIIT) 

0.96 

-... -·•- ·. 

QUALi· RPO 3cJ PROT 

0.058 .. . · ... 

.- :o·if:; 10 89 

:. :,)/p\:;•':. 
::.o~·48 .,. 
tods -· 

0:~1 , •.• 
i>i14 , 

0.066 
0.087 

0.097 
0.10 
0.18 

u 
•< Oi's u 
::::oJi6 u 

~ : 53 
j~ ) 80 
.:/96 ':: 113 

\11: 91 
) ( ; 58 

... 8 163 

Lab id ..,.TM.::.A::,.11 __ 

Protocol WIIC·HEIS 
Version Ver 1.0 

Form DVD-REP 
Version -.a2,..,23....,__ __ 

Report date 03/11/93 

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



ATTACHMENT 4 

DATA VALIDATION SUPPORTING DOCUMENTATION 



96 I 3'-l9Z .. 88~·\8 
RADIOCHEMISTRY DATA VALIDATION QIECKLIST 

PROJECT: 

1. Completeness 
I • 

1.1 Completeness Checklist ~omp\ete the aperopriate checklist_for each_anajysis type and 
attach). ./~ /'~~~ r ~ l0v-bt... ~ ,t)~ . 

2. Calibration 

2.1 Initial Calibration 

Was instrument calibrated within specified time 
period or annually? 

If NO, qualify all associated data as unusable (R). 

Was each detector used for the associated data calibrated? 

If NO, qualify all associated data as unusable (R). 

Are calibration standards NIST traceable or equivalent? 

If NO, qualify all associated data as unusable (R). 

Were calibration standards expired? 

If YES, qualify all associated data as unusable (R). 

B 
e 
~ 

Yes 

No NIA 

No NI" 

No NIA 

No ~ 

Comments: ____________________________ _ 

1 



RADIOCHEMISTRY DATA VALIDATION CHECKLIST 

2.2 Continuing Calibration 

Is check source identified by activity and radionuclides? 

If NO, qualify all associated data as estimated 0). 

Has check source been counted daily? 

H NO, qualify all associated data as unusable (R). 

Are check source counts within ±3S control limits? 

H NO, qualify all associated data as unusable (R). 

Have background counts been performed at least 
weekly and before and after all field and QC samples 
associated with the SDG? 

H NO, qualify all associated results as unusable (R). 

Are background counts within ±3S control limits? 

H NO, qualify all associated results as unusable (R). 

~ No NIA 

@ No NIA 

e No NIA 

f!J No NIA 

@s No NIA 

Comments: _____________________________ _ 

2 

------



9613l\92 .• 8850 
RADIOCHEMISTRY DATA VALIDATION CHECKLIST 

3. Blanks 

Have reagent'method/field blanks been 
analyzed with the SDG? 

H NO, qualify all results > LLD as estimated (J). 

Are positive results reported in the 
reagent'method/field blanks 7 

@No NIA 

Yes@ NIA 

H YES, qualify positive results less than the MDA as nondetects (U). Qualify sample results 
< tOX the blank value but greater than the MDA as estimated ffi. 

Can blank results be verified/calculated properly? s No NIA 
Comments:. ___________________________ _ 

3 



9613i·l9Z.885 \ 

RADIOCHEMIS'IRY DATA VALIDATION CHECKLIST 

5. Radiometric and Gravimetric Yields 

Were spikes/tracers/chemical yields analyzed 
in each SDG and/or sample as appropriate for 
the analytical method? ({i, No NIA 

If NO or if inappropriate tracers were used qualify associated results as unusable (R). 

Was a field blank used for the spike/tracer/chemical 
yield analysis? 

If YES, note in the validation narrative. 

Is spike/tracer/chemical yield recovery within the 
limits of 30-105% for sample results 
<4X the spike activity? 

Verify the spike recoveries and qualify associated results as follows: 

%R: <30% 30-105% >105% >115% 

<LLD R acceptable UJ R 

>LLD R acceptable J R 

Comments: *Jh (1\.t, L JV 'I) ¥'1 }0 tr~~ ; 

bf /!;1;9A/fS 

5 

Yes@ NIA 

Yes® NIA 



9613l19Z .. 885Z 
RADIOCHEMISTRY DATA VALIDATION CHECKLIST 

6. Duplicate Samples and Analyses 

Has at least one duplicate analysis 
been performed for every 10 samples in the SOC? 

If NO, qualify all associated results as estimated 0). 

Has the field blank been used for 
duplicate or MS/MSD analysis? 

Are RPO values ~35% for results >SX the 
LLD and within ±2X the LLD for results <SX the LLD? 

Yes(§ NIA 

~U¼\~ 
Yes~ NIA 

If NO, qualify associated results <LLD as estimated nondetec:ts (UJ) and all associated results 
> LLD as estimated detects 0). 

6 



RADIOCHEMISTRY DATA VALIDATION CHECKLIST 

7. Laboratory Control Samples 

Are LCS results within the control limits 
of 80-120% 

If NO, qualify results as follows: 

%R: 

Results < LLD: 
Results > LLD: 

<50% 50-79% 

R 
R 

UJ 
J 

>120% 

R 
R 

Has at least one LCS been analyzed with the SDG? 

If NO, qualify all associated results as estimated 0). 

Comments: Yflv L-Clr bt; u., z }5 0 
o~ 1&1-W 1vtJ.tp'd aa 

7 

Yes@ NIA 

~ No NIA 



RADIOCHEMISTRY DATA VALIDATION CHECKLIST 

8. Holding Times 

Have all samples/analyses been completed within 
5 half-lives or 180 days, whichever comes fint? @ No NIA 

H NO, qualify all associated results > LLD as estimated detects 0) and all associated results 
<LLD as estimated non-detects (UJ). For gross exceedances (> 2X criteria) qualify all 
associated results as unusable (R). 

Comments: _____________________________ _ 

8 



RADIOCHEMISTRY DATA VALIDATION CHECKLIST 

9. Method Specific and Other Quality Control 

9.1 Gas Proportional Counters 

Are field and QC sample preparations outside 
the range of the self absorption curves? 

If YES, qualify all associated data as estimated 0). 

Are initial detector efficiencies <2.0% 7 

If YES, qualify all associated data as unusable (R). 

Have statistical tests been performed routinely 
(at least weekly)? 

If NO, qualify all associated data as estimated 0). 

Have stability verifications been performed after each gas change? 

If NO, qualify all associated data as estimated 0). 

§)No NIA 

Yes & NIA 

@ No NIA 

Yes No@ 

Comments:. ____________________________ _ 

9 



96 I 3l'92. 8856 

RADIOCHEMISTRY DATA VALIDATION CHECKLIST 

9.2 Alpha Spectroscopy 

Has detector system been calibrated across the 
energy range of interest? 

H NO, qualify all results as unusable (R}. 

Is detector resolution adequate to identify each 
peak centroid? 

If NO or if resolution cannot be detennined, qualify all results as unusable (R). 

Is resolution at least 20 ke V FWHM? . 

If NO, qualify all results as estimated 0). 

Do check source efficiencies agree within 5% of 
initial calibration efficiencies or are 
they within the control limits or ±35 of the mean 7 

H NO, qualify all associated results as unusable (R}. 

Yes No~ 

Yes No NIA 

Yes No(§ 

Yes No @. 

Was each sample spiked with a tracer? ® No N/A 

If NO, qualify all associated results as unusable (R). 

Are tracer recoveries within the control 
limits of 30 to 105%7 

If NO, qualify all results as follows: 

%R: <30% 30-105% >105% 

Results <LLD: R acceptable UJ 

>115% 

R 
R 

Yes ~ N/A 

Results > LLD: R acceptable J 

Comments:_µf k1~1.,_:~ uM:....:.!..~~..:..:;~~~~4,..;;<t={:x.._·.:..Lb.k:...D==t.:...;~.....;f:...;;'i__;_--r_.:/Jz18;~.LJ:.tN.....;fu~----

10 

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



RADIOCHEMISTRY DATA VALIDATION CHECKLIST 

9.3 Gamma Spectroscopy 

Does efficiency calibration approximate a 
smooth semi-log curve? 

If NO, qualify all results as unusable (R). 

Have geometry or matrix factors been accounted 
for in all analyses 7 

If NO, qualify all associated results as unusable (R). 

Does the detector calibration cover the energy range 
of interest and at least O to 2 MeV? 

If NO, qualify all results outside the energy range as unusable (R). 

Is resolution of the detector system adequate 
and less than 5 FWHM7 

If NO, qualify all results as estimated 0). 

§ No NIA 

@, No NIA 

"'@ No NIA 

Yes No @-

Comments:. _____________________________ _ 

11 



RADIOCHEMISTRY DATA VALIDATION CHECKLIST 

9.4 Alpha Emitting Radium Isotopes 

Have single radium isotopes (Ra-223, Ra-224, Ra-226) 
been reported? 

If YES, qualify all results attributed to a single radium isotope as estimated (J) if the 
contn"bution to the total from individual isotopes is unknown. 

Can time from sample precipitation to counting be verified? 

If NO, qualify all associated results >MDA as estimated 0). 

Have barium interferences been identified 
and accounted for? 

Yes No~ 

Yes No~ 

If NO, qualify all associated results with elevated barium levels as estimated 0). 

Has counting efficiency for Ra-226 been determined 
Yes No~ for each SDG7 

If NO, qualify all associated results as unusable (R). 

Have blanks been analyzed with each group to check for 
possible radium contamination in the reagents? 

If NO, qualify all associated results as estimated (J). 

If sample was preserved at collection has analysis 
been completed within 180 days or 5 half-lives? 

Yes No~ 

Yes No~ 

If NO, qualify results > LLD as estimated detects (J) and results < LLD as estimated non
detects (UJ). 

If samples were not preserved, were samples received within 5 days of 
sampling? 

• Were samples preserved at the laboratory upon receipt? 

• Were samples held after preservation for at 
least 16 days? 

If NO, to any of the above, qualify associated sample results as estimated 0). 

• Yes No~ 

Yes No~ 

Yes No@ 

Comments:, _____________________________ _ 

12 



9613~92 .. 8859 
RADIOCHEMISTRY DATA VALIDATION CHECKLIST 

9.5 Radium 226 Analysis using Scintillation (Lucas) Cell Counting 

Is calibration data present and can it be 
associated with the samples? 

If NO, qualify associated sample results as unusable (R). 

Was the counting system calibrated each day that 
samples were analyzed? 

If NO, qualify associated results as es,timated 0). 

Was the counting system calibrated after 
replacing the scintillation cell7 

Yes No@ 

Yes No~ 

Yes No ~ 
If NO, qualify associated results as estimated 0) if the cell has a previously detennined 
calibration constant and unusable (R) if no constant is available for the replacement cell. 

Were blanks analyzed with each sample group to check 
for radium contamination in reagents? 

If NO, qualify associated results as estimated 0). 

If sample was preserved at collection has analysis been 
completed within 180 days or 5 half-lives? · 

Yes No e, 

Yes No~ 

If NO, qualify results > LLD as estimated detects 0) and results < LLD as estimated non
detects (Un. 
If samples were not preserved, were samples received within 
5 days of sampling? 

• Were samples preserved at the laboratory upon receipt? 

• Were samples held after preservation for at 
least 16 days? 

If NO, to any of the above, qualify associated sample results as estimated 0). 

Yes 

Yes 

Yes 

No ~ 
No ~ 
No~ 

Comments: ______________________________ _ 

13 



RADIOCHEMISTRY DATA VALIDATION CHECKLIST 

9.6 Tritium Analysis by Liquid Scintillation Counting 

Do calibration standard matrices match the sample matrices? 

If NO, qualify associated results as es~ted 0). 

Has at least one cabbration standard been processed 
with the samples? 

Yes No§ 

Yes No~ 

If NO, qualify results associated with runs lacking calibration standards as unusable (R). 

Have results for counting efficiency detennination been provided? 

If NO, qualify all associated results as unusable (R). 

Do tritium levels in the blanks exceed the MDA? 

Yes No@ 

Yes No~ 

If YES, qualify associated results less than lOX the background tritium level (blanks) as · 
estimated 0). 

Have blanks been analyzed with each sample run to check for 
potential contamination in the chemical reagents? 

If NO, qualify associated results as estimated 0). 

Yes No 8 
Comments:. ____________________________ _ 

14 



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

RADIOCHEMISTRY DATA VALIDATION CHECKLIST 

9.7 Fluorometric Analysis of Uranium 

Has the laboratory provided evidence that cation and 
anion interferences are negligible for the matrix or that 
matrix interferences have been accounted-for? 

H NO, qualify associated resulb as estimated 0). 

Has the laboratory provided a description of the method 
of fusion standardization or provided data supporting 
fusion standardization? 

H NO, qualify associated resulb as estimated 0). 

Was calibration performed immediately prior to sample analysis? 

H NO, qualify associated resulb as estimated 0). 

Yes No 9 

Yes No 

Yes No 

Comments: _____________________________ _ 

15 
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RADIOCHEMISTRY DATA VALIDATION CHECKLIST 

Commenb:. _________________________ _ 

·-
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MEMORANDUM 

TO: Columbia River Sediment Project QA Record ·~ April 9, 1993 
I 

FR: Christina Jensen, Golder Associates Inc. ~ 

RE: Inorganics Analysis Data Validation Summary for B07ND4-TMA-353 

INTRODUCTION 

This memo presents the results of data validation on data package B07ND4-TMA-353 
consisting of eight sediment samples submitted for inorganics analysis. The samples were 
analyzed by TMNSkinner & Sherman using CLP protocols. A list of the samples validated is 
provided in the following table. 

SAMPLE ID SAMPLE DATE MEDIA 

B07ND4 1Vl9/92 SEDIMENT 
B07ND5 1Vl9/92 SEDIMENT 
B07ND6 1Vl9/92 SEDIMENT 
B07ND7 1V19/92 SEDIMENT 
B07ND8 1Vl9/92 SEDIMENT 
B07NFO 1Vl9/92 SEDIMENT 
B07NF1 1Vl9/92 SEDIMENT 
B07NF2 1V19/92 SEDIMENT 

Data validation was conducted in accordance with the WHC statement of work (WHC 1993) 
and validation procedures (Bechtold 1992). Attachments 1 through 4 to this memo provide 
the data validation supporting documentation and a summary of the validated results. 

DATA QUALITY OBJECTIVES 

Precision. Goals for precision were met. 

Accuracy. Goals for accuracy were met with the exception of antimony spike recoveries and 
selenium and thallium GFAA analytical spike recoveries. 

Sample Result Verification. All sample results were supported in the raw data with no data 
correction necessary. 

Detection Limits. Detection limit goals were met for all analyses. 

Completeness. The data package was complete for all requested analyses. A total of eight 
samples were validated in this data set with a total of 184 determinations reported. Out of 
the 184 determinations reported a total of 184 determinations were deemed valid which 
results in a completeness of 100 percent. This completeness percentage meets the work plan 
objectives of 90%. 

1 
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Data Package: B07ND4-TMA-353 

MAJOR DEFICIENCIES 

Analysis: Inorganics 

There were no major deficiencies identified requiring rejection of the data. 

MINOR DEFICIENCIES 

Blanks 

Cadmium was detected in the laboratory blanks. Samples B07ND4, B07ND5, B07ND7, 
B07NF0, B07NF1 and B07NF2 have been qualified as undetected (U) since the concentrations 
were less than five times the associated blank concentrations. 

Matrix Spike 

Antimony spike results exceeded the QC limits of 75% to 125% with results qualified as 
estimated O for detects, UJ for nondetects). 

GF AA Analytical Spikes 

The analytical spike percent recoveries exceeded the QC limits of 85% to 115% for the 
following samples and analytes and the associated sample results have been qualified as 
estimated O for detects, UJ for nondetects): 

Sample 

B07ND7, B07NF2 

B07NF1 

REFERENCES 

Analyte 

Selenium 

Thallium 

WHC, 1993, Westinghouse Hanford Company, Validation of Columbia River Sediment Data, 
Statement of Work, Revision 0, January 1993. Westinghouse Hanford Company, Richland, 
Washington. 

Bechtold, 1992, Westinghouse Hanford Company, Data Validation Procedures for Chemical 
Analyses, WHC-SD-EN-SPP-002, Rev. 1, 1992. Westinghouse Hanford Company, Richland, 
Washington. 

2 
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GLOSSARY OF INORGANIC DATA REPORTING QUALIFIERS 

B - Indicates the analyte was analyzed for and detected. The value reported is less 
than the contract required quantitation limit (CRQL) but greater than the 
instrument detection limit (IDL): The data are usable for decision making 
purposes. 

U - Indicates the analyte was analyzed for and not detected. The value reported is 
the sample quantitation limit corrected for sample dilution and moisture content 
by the laboratory. The data are usable for decision making purposes. 

UJ - Indicates the analyte was analyzed for and not detected. Due to a quality control 
deficiency identified during data validation the value reported may not accurately 
reflect the sample quantitation limit. The data are usable for decision making 
purposes. 

J - Indicates the analyte was analyzed for and detected. The associated value is 
estimated due to a deficiency identified during data validation. The data are 
usable for decision making purposes. 

UR - Indicates the analyte was analyzed for and not detected; however, due to an 
identified quality control deficiency the data are unusable. 

R - Indicates the analyte was analyzed and detected; however, due to an identified 
quality control deficiency the data are unusable. 



ATTACHMENT 2 

SUMMARY OF DATA QUALIFICATIONS 
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DATA QUALIFICATION SUMMARY - FORM B-7 

SDG: f}(T}pJrJ'1 I REVIEWER: li,,y'_~ I DA TE: '1 I ( /91/ I PAGE_J__OF _L 

COMMENTS: 
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I I ( 

/l;09-Nfn-, fJ1)rJJFf'J I 
J 

I 

Iii' /J;/PJ-J..~I PM-iJP;:;- J~ 

/J-ytf, ~ ~ tr( il1 alt- $~/2 ~ 
,c;' . u 
, £-t£l!l /1 ) j,{/\. I (h D 1N(F1 '7D1JJf?- 1;PM Suh m1✓ 
J£~t'l)w 

I , J 
~ l?O-::/ Air/ ._,, 

B-7 

\ 

I 
I 
I 
I 
I 
I 

I 

I 
\ 



96131.192.8875 

ATTACHMENT 3 
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WESTINGHOUSE/HANFORD 
1 

SAMPLE NUMBER: 
INORGANIC ANALYSIS DATA SHEET 

B07ND4 
Lab Name: SKINNER & SHERMAN LABS . Contract: 68-D0-0108 

Lab Code: SKINER 

Matrix (soil/water) 

Level (low/med) 

Case No.: N2-11-183SAS No. 

SOIL 

LOW 

SDG No.: B07ND4 

Lab Sample ID: 11332-01S 

Date Received: 11/25/92 

% Solids: 76.2 

Concentration Units (ug/L or mg/Kg dry weight): MG/KG 

CAS No. Analyte :concentration:c: Q :M Q I I ,_, 
7429-90-5 Aluminum 5290 I p I 

7440-36-0 Antimony 4. 1 :-\::ft N p LXf 
7440-38-2 Arsenic 2.9 :s: F 

:7440-39-3 : Barium 45.5 :s: p 
:7440-41-7 :Beryllium: 0.10:u : p 

: 7440-43-9 :cadmium 0. 33 ~: p u 
:7440-70-2 :calcium 3650 :P 
:7440-47-3 :chromium 10.3 :P 
:7440-48-4 :cobalt 5.4 :s :P 
:7440-50-8 :copper 26.0 :P 
: 7439-89-6 : Iron 13100 :P 
:7439-92-1 :Lead 18.0 I s :F 
:7439-95-4 :Magnesium 3800 :P 
:7439-96-5 :Manganese 193 :P 
: 74 .39-97-6 : Merc u1- y 0.06 u :cv: 
:7440-02-0 :Nickel 10.0 :P 
: 7440-09-7 : Potassium 716 B :P 
: 7782-49-2 :selenium 3. 4 ,u :F 
:7440-22-4 !Silver 0.61:u, :P 
:7440-23-5 :sodium 279 :s: :P 
:7440-28-0 :Thallium 0.30:u: :F 
:7440-62-2 :vanadium 27.9 :P 
:7440-66-6 :zinc 192 :P 

:cyanide :NR: 
I I ,_, 

tONS 

Colc,r Before: GREY Clarity Before: Texture: COARSE 

Color After: GREY Clarity After: Artifacts: 

Comments: 

ifr/& 'v 

FORM I - IN ILM02.-0 

002 



WESTINGHOUSE/HANFORD 
1 

rrrrrrrr r rrrw""rr1MHtttmsa:n:rot1t11uw,u11bU,b.l;,bht,UUlJu1w~,bUt. 

SAMPLE NUMBER: 
INORGANIC ANALYSIS DATA SHEET 

B07ND5 
Lab Name: SKINNER & SHERMAN LABS. '~ Contract: 68-DIZl-0108 

Lab Code: SKINER Case No.: N2-11-183SAS No. SDG No.: B07ND4 

Matrix (soil/water): SOIL 

Level (low/med) LOW 

Lab Semple ID: 11332-02S 

Dete Received: 11/25/92 

% Solids: 79.7 

Concentration Units (ug/L or mg/Kg dry weight): MG/KG 

:cAS No. Analyte Concentration:c: 
I I ,_, 

:7429-90-5 :Aluminum 5740 
:7440-36-0 :Antimony 4.0 ~ 
:7440-38-2 :Arsenic 3.5 
:7440-39-3 :Barium 50.9 
:7440-41-7 :Beryllium: 0. H,: U 
:7440-43-9 :cadmium 0. 45 :~ 
:7440-70-2 :calcium 4020 
:7440-47-3 :chromium 9.4 
:7440-48-4 :cobalt 5.4 :s 
:7440-50-8 :copper 34.2 
:7439-89-6 : Iron 13100 
:7439-92-1 :Lead 21. 6 
:7439-95-4 'Magnesium: 3870 
:7439-96-5 Manganese: 251 
;743q_97-6 Mercur)'· 0.06 u 
:7440-02-0 Nickel 8.9 6 
:7440-09-7 Potassium: 736 B 
:7782-49-2 Selenium 0.72 u 
:7440-22-4 Silver 0.59 u 
:7440-23-5 Sodium -339 :s 
:7440-28-0 :Thallium 0.32:u 
:7440-62-2 :vanadium 26.4 
:7440-66-6 :zinc 216 

:cyanide 

Color Before: GREY Clarity Before: 

Color After: GREY Clarity After: 

Comments: 

FORM I - IN 

Q 

N 

:M g_ I I ,_, 
:P I 

I 

:P I l.AJ 
:F 
:P 
:P 
:P 
:P 
:P 
:P 
:P 
:P 
:F 
: f I 

:P 
:cv I 

p 
p 

F 
p 
p 
F 
p 

,P 
:NR: 
I I 

I.A 

____ ,_, 

Texture: COARSE 

Artifacts: 

ILM0;2 :-0 

003 



WESTINGHOUSE/HANFORD 
1 

SAMPLE NUMBER: 
INORGANIC ANALYSIS DATA SHEET 

B07ND6 
Lab Name: SKINNER & SHERMAN LABS. Contract: 68-D0-0108 

N2-11-183SAS No. Lab Code: SKINER Case No. SDG No.: B07ND4 

Metrix (soil/water): SOIL 

Level (low/med) LOW 

Lab Semple ID: 11332-03S 

Date Received: 11/25/92 

% Solids: 96.4 

Concentration Units ( ug/L or mg/Kg dry weight): MG/KG 

CAS No. Analyte :concentration:c: 
I I ,_, 

7429-90-5 Aluminum 5580 
7440-36-0 Antimony I 3.3 :~ 
7440-38-2 Arsenic 2.7 
7440-39-3 :Barium 51. 9 
7440-41-7 :ser Yllium 0.0s:u 

'7440-43-9 :cadmium 0. 20:u 
7440-70-2 Calcium 9120 
7440-47-3 Chromium 10.6 
7440-48-4 Cobalt 5.1 :B 
7440-50-8 Copper 20.7 
74.39-89-6 Iron 13400 
7439-92-1 Lead 23.6 I 

:7439-95-4 Magnesium: 3840 
: 74 .39-96-5 Manganese: 195 
: 74 .39-97-6 , Mer·c ur· )' 0.05 u: 
:7440-02-0 :Ni.-:::kel 10. !:, 
:744.0-09-7 :Potassium: 6.53 s: 
:7782-49-2 :selenium 0.58 u: 
'74.40-22-4 :Silver 0.49 u: 
74.4.0-23-5 :sodium 224 B: 
7440-28-0 :Thallium 0.26 u: 
7440-62-2 :vanadium 26.9 
7440-66-6 :zinc 144 

:cyanide 
I I ,_, 

Color Before: GREY Clarity Before: 

Color After: GREY Clarity After: 

Comments: 
SHELLS 

FORM I - IN 

Q :M ! ____ :_:.Q 

N 
:P : 
:P : Uj' 
:F 
:P 
:P 
:P 
:P 
!P 
:P 
:P 
:P 
:F 
:P. 
:P 
cv: 
p 
p 

F 
p 
p 

F 
p 
p 

NR: 

Texture: COARSE 

Artifacts: YES 

ILM02 .--0 

004 



WESTINGHOUSE/HANFORD 
1 

INORGANIC ANALYSIS DATA SHEET 
SAMPLE NUMBER: 

B07ND7 
Lab Name: SKINNER & SHERMAN LABS. ·- Contract: 68-D0-0108 

Lab Code: SKINER Case No.: N2-11-183SAS No. SDG No.: B07ND4 

Lab Sample ID: 11332-04$ 

Date Received: 11/25/92 

Matrix (soil/water): SOIL 

Level (low/med): LOW 

% Solids: 78.2 

Concentration Units (ug/L or mg/Kg dry weight): MG/KG 

:cAS No. Anelyte 'Concentration:c: Q :M 
Q I I I I ,_, ,_, -:7429-90-5 :Aluminum 6020 :P I 

I 

:7440-36-0 :Antimony 4.2 H::H N :P : u:r 
:7440-38-2 'Arsenic 3. 1 :F I 

:7440-39-3 Barium 53. 1 :P 
'74.40-41-7 Beryllium 0.10:u: :P 
7440-43-9 Cadmium 0. 39 :-e-: :P lA 
74.40-70-2 Calcium 3880 :P 
744.0-4.7-3 Chromium 12.9 'P 
74.40-48-4 Cobalt 6.0 :s: p 

7440-50-8 Copper 27.5 p 

7439-89-6 Iron 14200 p 
7439-92-1 Lead 20.6 s F 
7439-95-4 :Magnesium: 4230 p 
7439-96- .5 :Manganese: 250 p 

74.Z,9-97-6 : Mercur·y 0.06 u: :cv: 
7440-02-0 :Nickel 12.6 :P 
7440-09-7 :Potassium: 797 s: ;p 

,7782-49-2 :selenium 0.66,~: w :F l-\J 
:7440-22-4 :silver 0.63:u: :P 
:744.0-23-5 :sodium 299 :s: :P 
:7440-28-0 :Thallium 0.39:B: :F 
:7440-62-2 :vanadium 30.0 :P 
:74.40-66-6 :zinc 203 :P 

:cyanide :NR: 
I I ,_, 

Color Before: GREY Clarity Before: Texture: COARSE 

Color After: GREY Clarity After: Artifacts: 

Comments: 

FORM I - IN ILM02 .-0 
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WESTINGHOUSE/HANFORD 
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INORGANIC ANALYSIS DATA SHEET 
SAMPLE NUMBER: 

B07ND8 
Lab Name: SKINNER & SHERMAN LABS. Contract: 68-D0-0108 

Lab Code: SKINER Case No.: N2-11-183SAS No. 

Metrix (soil/water): SOIL 

Level (low/med): 

% Solids: 

LOW 

97.9 

SDG No.: B07ND4 

Lab Sample ID: 11332-05S 

Date Received: 11/25/92 

Concentration Units (ug/L or mg/Kg dry weight): MG/KG 

I 
I 

:cAS No. Analyte Concentration:c: Q :M :_Q_ 
I I I I 

' _, ,_, 
:7429-90-5 :Aluminum 5260 I I :P I I u:r :7440-36-0 :Antimony 3.4 ~ N :P 
:7440-38-2 :Arsenic 2.2 :F 
:7440-39-3 :Barium 40.0 :B :P 
:7440-41-7 'Beryllium 0.0s:u :P 
:7440-43-9 Cadmium 0.20:u :P 
:7440-70-2 Calcium 2140 :P 
:7440-47-3 Chr,:,mium 9.2 :P 
:7440-48-4 Cobalt 4.0 :B :P 
:7440-50-8 Copper 6.9 :P 
:7439-89-6 Iron 11400 :P 
:7439-92-1 Lead 3.4 :F 
:7439-95-4 Magnesium: 3690 :P 
:7439-96-5 Manganese: 164 :P 
: 74:?,9-97-E-, Mercur-·)' 0.05:u :cv: 
:7440-02-0 Nickel 10.7 ' :P 
:7440-09-7 Potassium 563 B :P 
:7782-49-2 Selenium 0.58 u :F 
:7440-22-4 Silver 0.50 u :P 
:7440-23-5 ,Sodium 103 B :P 
:7440-28-0 :Thallium 0.26 u :F 
:7440-62-2 :vanadium 23.2 :P 
:7440-66-6 :zinc 26.8 :P 

:cyanide :NR 
' ' _ , , _ 

Color Before: GREY Clarity Before: Texture: COARSE 

Color After: GREY Clarity After: Artifacts: 

Comments: 

FORM I - IN ILM.02-0 

OOti 
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INORGANIC ANALYSIS DATA SHEET 
SAMPLE NUMBER: 

B07NF0 
Lab Name: SKINNER & SHERMAN LABS. Contract: 68-D0-0108 

Lab Code: SKINER Case No.: N2-11-183SAS No. 

Matrix (soil/water): SOIL 

Level Clow/med): 

% Solids: 

LOW · 

43.5 

SDG No.: B07ND4. 

Leb Semple ID: 11332-06S 

Dete Received: 11/25/92 

Concentration Units (ug/L or mg/Kg dry weight): MG/KG 

:cAS No. Analyte 'Concentration:c: Q :M 
Q ' ,_ -:7429-90-5 Aluminum 7400 :P 

:7440-36-0 Antimony 7.5 l;:H N :P LO' 
:74.4.0-38-2 Arsenic 1. 9 :s: :F 
:7440-39-3 Barium 5 .5. 2 : B: :P 
: 744..0-41-7 Beryllium 0.18:u: 'P 
:744..0-43-9 Cadmium 3. 4 p ~Cl. 
: 74.4.0-70-2 Calcium 5070 p 

:744.0-47-3 Chromium 14.1 I 
I p 

:7440-48-4. Cobalt 5.7 :s p 

:7440-50-8 ,Copper 2 3.1 p 

: 7439-89-6 :Iron 13900 p 

:7439-92-1 : Leed 32.0 :F 
:7439-95-4. Magnesium: 3870 :P 
: 7439-96-5 Manganese: 181 :P 
: 7439-97- 6 Mercury 0.10 s : :cv: 
:744.0-02-0 Nick el 11. 2 B' :P 
:74.40-09-7 Potassium 962 B :P 
:7782-49-2 Selenium 1. 2 u :F 
: 74.40-22-4. Silver 1. 1 u :P 
:744.0-23-5 Sodium 364. B :P 
:744.0-28-0 Thallium 0.82 B :F 
:744.0-62-2 Vanadium I 35.9 :P 
:7440-66-6 Zinc 377 :P 

Cyanide :NR 
I ' I ,_, ,_ 

Color Bef o re: BROWN Clerity Before: Texture: FINE 

Color After: BROWN Clarity After: Artifacts: 

Comments: 

FORM I - IN ILM~2 .JZl 

007 



WESTINGHOUSE/HANFORD 
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INORGANIC ANALYSIS DATA SHEET 
SAMPLE NUMBER: 

B07NF1 
Lab Name: SKINNER & SHERMAN LABS. Contract: 68-D0-0108 

Lab Code: SKINER Case No.: N2-11-183SAS No. SDG No.: B07ND4 

Leb Sample ID: 11332-07S 

Dete Received: 11/25/92 

Matrix (soil/water): SOIL 

Level (low/med): 

% Solids: 

LOW 

78.8 

Concentration Units (ug/L or mg/Kg dry weight): MG/KG 

:cAS No . Analyte 'Concentration:c Q M _Q, I 

'-7429-90-5 :Aluminum 5220 F 
7440-36-0 ' Antimony 3.8 ~ N F u:r 
7440-38-2 Arsenic 2.0 :s F 
7440-39-3 Barium 52.8 F 
7440-41- 7 Ber y llium 0.11:s: :F 

.~lA 74.40-43-9 Cadmium 1. 1 
.__., ;p I I 

7440-70-2 Calcium 3990 :F 
7440-47-3 Chromium 47.0 :F 
7440-48-4 Cobalt 8.8 : B: :F 

'7440-50-8 Copper 15.9 ;p 
7439-89-6 Iron 17800 :F 
7439-92-1 Lead 18.6 : F 
7439-95-4 Magnesium -3700 ;p 
7439-96-5 Manganese 207 :F 
7439-97 - 6 Merc ury 0.06:u: :cv : 
7440-02-0 Nic k el 7.9 : B: : F 
7440-09-7 Potassium: 661 : B: : F 
7782-49-2 Selenium 0.69:u: :F 

, 7440-22-4 Silver 0. 81 :-e-: ;p J 
:7440-23-5 Sodium 213 : s: :F 
:7440-28-0 Thallium 0.61:.-8-4 w :F :r 
:7440-62-2 Vanadium 44.4 :F 
:7440-66-6 Zinc 221 :F 

Cyanide I :NR: I 

I I I I ,_, ,_, 

Color Before: BROWN Clarity Before: Texture: 

Color After: BROWN Clarity After: Artifacts: 

Comments: 

~ w~tw 

COARSE 

FORM I - IN ILM02 .-0 

008 
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WESTINGHOUSE/HANFORD 
1 

INORGANIC ANALYSIS DATA SHEET 
SAMPLE NUMBER: 

B07NF2 
Lab Name: SKINNER & SHERMAN LABS . Contract: 68-D0-0108 

Lab Code: SKINER Case No.: N2-11-183SAS No. 

Matrix (soil/water): SOIL 

Level (low/med): 

% Solids: 

LOW 

70.4 

SDG No.: B07ND4 

Leb Sample ID: 11332-08S 

Date Received: 11/25/92 

Concentration Units (ug/L or mg/Kg dry weight): MG/KG 

:cAS No. Analyte :concentration:c: 
I I 

---------' _, ----
Q lM I 

_Q I 

I I ,_, 
: 7429-90-5 'Aluminum 9680 :P 
:7440-36-0 Antimony 4.3 l'tr. N lP lA:J 
:7440-38-2 Arsenic 4.4 :F 
: 7440-39-3 Barium 89.3 
:7440-41-7 BerYlliurn 0.10:u: 
:7440-43-9 Cadmium 1. 7 ._, 

I I 

:7440-70-2 Calcium 4470 :P 
:7440-47-3 ,Chromium 21. 9 :P 
:7440-48-4 :cobalt 8.8 :s :P 
:7440-50-8 :copper 21. 3 lP I 

:7439-89-6 :Iron 18500 :P 
:7439-92-1 :Lead 27.3 :F 
:7439-95-4 :Magnesium, 5230 :P 
:7439-96-5 :Manganese: 209 :P 
:7439-97-6 :Mercury 0.06:u: :cv 
:7440-02-0 :Nickel 16.2 :P 
:7440-09-7 :Potassium: . 1500 
:7782-49-2 :selenium 0.78~ 

:P us :F 
:7440-22-4 :silver 0.64.:u :P ' 
:7440-23-5 :sodium 237 :s p 

:7440-28-0 :Thallium 0.46:B F 
:7440-62-2 :vanadium 40.6 p 

:7440-66-6 :zinc 257 p 

:cyanide NR 

Color Before: BROWN Clarity Before: Texture: MEDIUM 

Color After: BROWN Clarity After: Artifacts: YES 

Comments: 
WOOD 

FORM I - IN 

0-09 
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INORGANIC ANALYSIS DATA VALIDATION CHECIIJST • FOJlM A~ 

REVIEWER: 
, 

l. COMPL.ETENESS AND CONTRACT COMPLIANCE 

Review the dau pacbie for completeness &Dd check off' the Items below. If l1l1 dm review 
elements are missiD& conuct the laboraiol')' for submittal of die omlUed data. 

Data Package Item Present?: · Y• No 

Case Nmative 
// 

~ -Cover Paze -Traffic Repons 7 - -Sample Data 
v" InorianiC Analysis Data Sheets - -Standards Dau / Initial and Co0tinuin1 Calibration Verification 

/ -CRDL Standard for AA and ICP - -QC Summary 
/ Blanks - -ICP lnterf'ere0ce Check Summary / - -Spike Sample Reccvuy / - -Post•Di&estioD Spike Sample Recovery / 

7 -Oupliwe - -uboratory Control Sample ~ -Swidard Addiuon Results / - -JCP Serial Dilutiom / 
~ -Instrument DetectioD Limits 
~ -JCP Interelement Correction Fact0rs 
~ -JCP Linear Ran1es 

7 -Preparation Loa - -Analysis Rwi Lo1 - -RawDm 
JCP Raw Data / - -Fwuce AA Rlw Data / - -Mercury Rlw Om / - -Cyarude Raw Om - -Additional Data 

/ lnterual laboratory chaln~f-QJ.Stody -r -Laboratory Sample Preparation Records - -
A6-l 

NIA 

---
-
--
-------------
--
~ 

--

• 

I 
I 
I 
I 
I 
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Dan Package Item ,,.,.,: Y• No NIA 

Pcrcm Solids Analysis bc:ords 
/ - ~ -Reduction Formulae - - -InstrummRwlLop ./ - - -Qemist Notebook Pqes ./ 

~ - -
2. HOLDING 11MES 

Have all samples been uwyzed whh1D boldma times? @ No NIA 
I 

ACTION: If any holdin& times have bea aceeded qaa1lf)' ID lffecud nala u esdmutd CJ for 
detects and UJ for DODdetec:ts). 

3. INmAL CALIBRATIONS 

Were all instniments calibrated daily, each set-up dme IDd 

~ were the proper number of standards v.sec:11 No N/A 

An the correlation coefficients :t 0.9957 (!, No NIA 

Y• No @ Was a midnn&e cyanide standard distillec:11 

ACTION: Qualify all data IS unusable if' reponed from ID amlysls Ill which ID lmtrumem WIS D0t 
·calibrated or was calibrated with Jess tba.n tbe minimum number of sWldards. Qualify associaled 
sample re.suits >IDl. a.s estimated (J) and results <IDL II estimated (UJ), lfdle comlUlon 
coefficient is < 0.995 or the Jaboruory did not distill the mldrm&e cyanide stmdard. 

4. INITIAL AND CONTINUING CALIBRATION VERIFICATION 

Are ICV and CCV percent recoveries within comrol? 

Are there cal~ation errors? 

(!, No NIA 

Y• ~ NIA 

ACTION: Qualify all affected data ill accordance with Section 1.3 of the Yllldltion requlremau. If 
cal~lation errors are noted, coi:ita= the laboratory for darificatioll. 

5. JCP INTERFERENCE CHECK SAMPLE 

Has an JCS sample been analyzed at the proper frequaey7 

Are the AB solution ~ R. values within cozmol? 

Are there calculation tn"Ors? 

~ No NIA 

~ No NIA 

Y• (8o NIA 

ACTION: Qualify all affected data iD accordance with Section 1.3 or the validation requircmems. U 
_calc:ula.ti9n errors are noted, contact the laboratory for clarific:atioa. 

I 
I 
I 

I 
I 

I 
I 

I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
' 

.. 



.... 

l 

,. 
t 

96 \3l\9Z .. 8827 
i 

6. LABORATORYBLANKS 

An ur1et analytes pres~ ID me laboratory blanb? @ No NIA 

ACTION: Qualify all wocimd umpJe nsults for my amlyte <5 times the Imo-mt ID any 
laboratory blank u 110Dde:tected CU). If analyte conccmratiom ID the blaDk art >CRDL or below lhe 
DtSWVC CRDL. verify me labontor, Im ndi&ested and rau!yzed modated ampl• wkb IDllyte 
coacentratioos < IO times the blw coacemration. If the laboratory 1w not ndi&ested IDd 
rwwyied the samples, 10te ill the valldmon mmdve. · · 

1. FIELD BLANKS 

Are w1e: amlytes present ill the fleld blazm? Y• No~ 

ACTION: Qualify all sample results for any IDllyte <5 times the amount many valid fleld blank u 
. nondetec:ted M. . 

8. MA TRIX SPIKE SAMPLE ANALYSIS 

An spike recoveries within die comrol limlts? 

ACTION: Qualify \he affected sample dau accordin1 to the followm1 requirements: 

lf spike recovery is > 125" and sample results L"'I < IDL 110 qualiftcation ls required. If spike 
recovery is > 125" or < 75" qualify all positive results as estimated (J). If spike recovery is 30~ 
to 7•" qualify all nondetects a.s estimated (UJ). If spike recovery Is <301', reject all nondet~ 
(R) .• If the field blank has~ used for spike analysis. note ID die validation umtive. 

9. LA.BORA TORY CONTROL SAMPLE 

An percent recoveries within the acupwice limlts? 

An there calculation errors? 

ACTION: Qualify the sample dm accordiD& to die followin& nqufremmm~ 

e No NIA 

Y• No N/A 

AQUEOUS LCS • Qualify u estimated (J), all sample nsults > IDL. for which the LCS SR. falls . 
within the nn1e 50-79" or_> 120"· Qualify u estimaled (tJJ), all sample results <IDL, for wblch 
dle LCS falls within dle nn1e of ~'79~. Qualify u unusable (R.) Ill sample results, ror which &be 
LCS ,r.R <50". 

SOLID LCS • Qualify as estimated (J), all sample results > IDL for which tbe LCS result Is ouulde 
dle established conttol limits. Qualify as esrimated (UJ), all umplt results < IDL for which 1he LCS 
J. R are lower than the esublished comrol limlts. · 

I 
I 
I 
I 

I 
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10. PERFORMANCE AlJDrr ANALYSES 

An tbe performance audit sample nswts widlin lbe (Na---. 
acceptance limits? ,_ _ Va . No 6 
ACTION: Note the results of the performma IDdll sample analyses ID die dm nlldmlo11 Dll'l'ldve. 

l J. DUPUCA TE SAMPLE ANALYSIS 

Aze RPD values acceptable? ~ No NIA 

ACTION: Qualify the results for all mociated umpl• of tile same matrix a emmar!d (J) If the 
RPO results fall outside the appropriate control limits. If field blum ••• ued for bbontory 
duplicates, note iD tbe validation mmtive. 

12. ICP SERIAL Dll..tmON 

An the serial dilution results acceptable? 

Is there evidence of neiative interfcrmce? 
. 

@ No NIA 

Ya ® NIA 

AcnON: Qualify the ~wed dau as estimated (J) for those amlytes lD which the 1'D ls outside 
the tonuol limits. If cvide0ce of nezative lDterfcreoce ls found, use professional ju~pent to qualify 
me dau. 

13. FrELD DUPLICATE SAMPW 

Do the RPO values exceed the control limits? 

AcnON: Note the results of me field duplicate samples in the validation mmtive. 

14. FIELD SPLrr SAMPLES 

No 

Do the RPO values exceed the control limb? . Y• No (!!!, 
ACTION: Note the results of du fidd split umpla ID the Vllidmoll umdve. 

1516. FURNACE ATOMIC ABSORP'llON QUAUJ'Y CONTR.OL 

Do all applicable uwyses have duplicate IDjectiom? @ 'No NIA 

Are appliwle dupliwe injection RSD vaJum withiD c:omrol? ~ No NIA 

If no, were samples rerun once as required? . • Yes No 
~-

l)oes the RSD for lbe rerun fall within the control limits? Y• No (WA 

Were analytical spike recoveries within the coDtrol limlts? Y• ® NIA 



~ .. 

• 
(_ 

\ 
\ 

\ I 

96\3~92.6089 I 
WHC-sJ>EN-sPP.Q02, In. 

~ No NIA 

An MSA COlTellDOD coefficiems ~0.995? ~ No NIA 

If D00 was a MC0Dd MSA ualysb pa farmed? Y• No ~ 
. .ACTION: If diiplica1e lnje=iom an omsid1e1 acceptance lim1a IDd tile umpl~ bas Dat btell . 

rwwyud or th• rearwysia la ouislde dl1 ICClptlDCI llm1ts. qualifJ tile assocwed data • wtmnld (1 
for detects IZ!d UJ for DODdccacts). If tilt mlydcal 1plke ncovery la <40A qualify d•eca 11 
estimlted (J). If' the IDIJ)'llw spike nc:ov.-y 11 ~IOS but <401', qualify all DODdececa .• 
estimated (Ul) and lf the wlytical splb IIC0vtr} 11 < 101', reject all DODdetedS (R). If tbe sample 
absorbance ls <SOS ohhe azwytical spike absorbanc:I and the amlytical spite recovery II <151' or 
> I IS", qualify all results II estimated O for detecCS and UJ for DODdetecU). If mediod of 1t1Dd1"'
ldditlons (MSA) was required but was D0C performed, dle MSA samples were spiked IDc:ornc:tly, or 
tile MSA c:orrdlatlon coeffictcm wu < 0.995, qaallfy tile auoclated dete=ed results u admned 0). 

17. ANAL YTE QUAN"m'ATION AND DETEcnON LIMITS 

Have results beezi reported mS calcwced COfflCtly? ~ No NIA 

Are results within the calibrated nDle of die lmuumems 
~ ·No and within the linw ran1e or the lCP'I NIA 

Are all detection limits below the CJlQL? § No NIA 

Action: If analyte quantiWion is ID error, contact the laboratory for explanation. If errors or 
deficiencies can not be resolved with the laboratory, qualify associated data u uausable (R). 

1a: OVERAll ASSESSMENI' AND SUMMAI.Y 

Has the laboratory conducted the analysis lD accordance 
with the uwytical SOW? ~ No NIA 

Were project specific data quality objectives met for 
this analysis? ~ No NIA 

ACTION: Summarize all me data qualifications and complete the dm validation urntive u 
specified in Section 10.0 of tbe data valid.men requlremenrs, 

· A6-5 
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HOLDING TIME SUMMARY - FORM B-1 

SDG: REVIEWER: I',,, ,1.,1A&41../ DATE: L//J/17-- PAGE_LOFL 

COMMENTS: r1 

PREP. ANALYSIS 
FIELD ANALYSIS DATE DATE DATE HOLDING HOLDING 
SAMPLE ID TYPE SAMPLED PREPARED ANALYZED TIME, DAYS TIME, DAYS QUALIFIER 

'.....o 
er-., -oJ) rn1--kJ;; 11/J4/qv I ~/2-t fq-i.- I /!J :; /13 ,? I']_ < /;; /'//4,Q-- ~ 

~ mv.r ,,(Al1h, II l!C/ /47/ J z/D'J-/tt;;- 12--/ t ?!ttr I'¼ 7i _!jll7l/J ?r I~ - , v / 
(J 

.. 

.U,l 
_i::: 
·~.;s::; 
J'0 
• ED 

~ 
cO 
'-...!'.) 
-C) 

n 
I 

(I) 

y ~ 
tp -

z 
I 

(I) 
~ 
~ 

~ 
'° ~ -



BLANK AND SAMPLE DATA SUMMARY - FORM B-3 

SDG!bli?JJOlfl REVIEWER: fl PJM.J,,,vi DATE: '-II i / 11:1 
COMMENTS: -c 
SAMPLE ID COMPOUND RESULT a RT UNITS sx IOX 

RESULT RESULT 

~ I ti ,AH/ ea, Ull u ,,,,..__ ,007) lU'}/L_ .. ors - ...., 
l I 

1/ t v \~ \ IJ '/ 

. 

" 

PAGEL-OF 

SAMPLES QUALIFIER 
AFFECTED 

(YJ !r=?· /JO t/ ~ 

fJJ D 1/Uf}5 ( 

l/2M/VJ}r I 
C!J -=rAJ FIJ I 
/301/1.Jh I 

801/Jfcr Jt i' 

-

'--..0 

°"' -UJ ,-
"·-.!:) 
l'..J 
11 
u::, 
co 
·-.D -



ACCURACY DATA SUMMARY - FORM 8-4 

SDG: h!YJ-/J{}4, REVIEWER: {J ~ £'1__,, I DATE: 'II r, fr PAGE.,l_OF _L 

COMMENTS: u 

SAMPLE(S) QUALIFIER 
SAMPLE ID COMPOUND % RECOVERY AFFECTED REQUIRED 

/JJtJ1 /\JF ~ S /hvh M J!Uy (p7- ,g ILLf .._1cJYUt --
SdlLM ~ (! lor sc; 730--:;tvO-:J- } 

.1SP J J.MA~Jvf,{./ //(pf 5li i?rR-NF :J- I 
~-ilt/!;J Jl/tM V yvt/~ f ~ 

- j //(f} , -=J-1 - /2JD? A/'r::-/ 

I 

-

• 
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