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SECTION 1 Case Narrative-



SDG 7090 Client Westinghouse Hanford
Contact Dinkar P. Kharkar Contract MBH~-SVV-069262

CASE NARRATIVE

1.0 GENERAL

The result of the soil samples from Location 100-IV-4, SAF#92~311, sodium
dichromate (TMA/Norcal Group 7090) are reported herein. TMA/Norcal Group
7090 1is comprised of the three samples listed on the Chain—-of-Custody
documents and is identified as Sample 1 through 3.

1.1 CHAINS—~OF-CUSTODY

This report includes data from samples delivered under Chain—of~Custody
documents Field Logbook No. WHC-N-205-19.

1.2 SAMPLE VOLUME

1000 mL bottles of sample were received for the analyses.

1.3 MISSING SAMPIES

All samples were accounted for in an undamaged condition.

1.4 HOLDING TIMES

The collections were made on 9/24/92 and the 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 7090-4, 5, and 6.

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 LABORATORY CONTROL SAMPLES

LCS recoveries and the MDA's for the gamma nuclides used in the spike were
good.

2.2 BLANKS

MDA's for the gamma nuclides meet the RDL requirement.

Case Narrative Section
Page 1 of 2
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SDG 7090 X . Client Westinghouse Hanford
Contact Dinkar P. Kharkar Contract _MBH-SVV-069262

CASE NARRATIVE

2.3 REPLICATES

Results were satisfactory for the replicate analysis. The MDA’'s of gamma
nuclides in the replicate sample were higher due to the small aliquot

available for gamma analysis. The MDA's of gamma nuclides in the original
sample were below RDL.

3.0 ANALYTICAL NOTES

3.1 Gamma Scan Analyses: Gamma scan analysis did not find positive
concentrations of gamma nuclides. The MDA’s for °°Fe in samples 7090-2 and

3 were higher than the RDL because of the high Compton background
contributed by thorium in the sample.

Case Narrative Section
Page 2 of 2
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. 'NORCAL

_REPORTING GROUP 7090

- SDG 7090 _
Contact Dinkar Kharkar

¢client Westinghouse Hanford
-AContract MBH-SVV-069262

SUMMARY DATA SECTION
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T.MIA; NORCAL

'SDG 7090

REPORTING GROUP 7090

_Contact Dinkar Kharkar

Client Westinghouse Hanford

"REPORT GUIDE

Contract MBH-SVV-069262

ABOUT. THE DATA SUMMARY SECTION

The Reagent Blank Reports,

The Data Sumhary Section of a Data Package has all data,
useful orders, necessary for first level, routine review of the data
package for a Sample Delivery Group (SDG). This section follows the
Data Package Narrative, which has an overview of the.data package and a
discussion .of special problems. 1t is followed by the Raw Data Section,
which has full details. :

in several

The Data Summary Section has severﬁl groups of reports:

SAMPLE SUMMARIES

The Sample Summary Reports (variously titled LAB, SAMPLE,
QC SUMMARY to reflect the sort order) show all samples,
samples, reported in one SDG.
and lab sample identifiers.

DEPARTMENT and
including QC
These reports cross-reference client

PREPARATION BATCH SUMMARY

The'Preparation Batch Summary Report shows all preparation batches
(lab groupings reflecting how work was organized) relevant to the
reported SDG with information necessary to cheék the completeness and

consistency of the SDG.

WORK SUMMARY

_The Work Summary Report shows all samples'and_uork done on them

relevant to the reported SDG.

REAGENT BLANKS

one for each Reagent Blank relevant to the
SDG, show all results ‘and primarY‘supporting information for the blanks.

LAB CONTROL SAMPLES

The Lab Control Sample Reports, one for each Lab Control Sample relevant

to the SDG, show all results, recoveries and prlmary support1ng
lnformation for these aQc samples.

Lab id TMAN

REPORT GUIDES

Page 1

SUHHARY DATA SECTION

Page 1

Protocol WHC-HEIS

Version Ver 1.0
Form DVD-RG

Version 2.17

Report date 10/05/92




TMA NORCAL

— - REPORTING GROUP 7090 -
SDG 7090 . o .Client Westinghouse Hanford
Contact Dinkar Kharkar - GUIDE, cont. | Contract MBH-SVV-069262

ABOUT THE DATA SUMMARY SECTION

REPLICATES

The Replicate.Repérts, one for each Replicate and Original sample‘pair
relevant to the SDG, show all results, differences and primary
supporting infonmqtion for these QC éamples.

MATRIX SPIKES

The Matrix Spike Reports, one for each Spiked ahd‘OriginaL'sample pair
relevant to the SDG, :show all results, recoveries and primary supporting
information for these QC samples. ' C o

DATA SHEETS

The Data Sheet Reports, one for each cliént‘sample in the SDG, show all
“results and primary supporting information. for these samples.

RESULT SUMMARIES

The Result Summary Reports, one"for‘each test used in the SDG, show all
results and QC for one parameter on one page. (A test is a short code
for the method used to do certain work. to the client's specification.)

METHOD SUMMARIES

The‘Method Summary Reports,'one'for each test used in the‘SDG, show
performance data for each method on one page.- '

REPORT GUIDES -

The Report Guides, one.for. each of the above groups of reports, have
documentation on how to read the associated reports.

Lab id TMAN
- Protocol WHC-HEIS
REPORT GUIDES Version Ver 1.0
Page 2 ; Form DVD-RG
. SUMMARY DATA SECTION . . : " Version 2.17

Page 2 : ' ‘ - o Report date 10/05/92
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~ 9515545, 1028
Westinghouse Hanford | CHAIN OFcusTOoDY Q03032
Company .
Custody Form Iniiiator L.GUERRA /R. ARNOLD
Company Contact . ‘ K.N. POOL / C.E. HEIDEN Telephone _ 376-2640
s SAF#92-311 9-24-92

Project Designation/Sampling Locations

SODIUM DICHROMATE BARREL. LOCATION 100-IU-4
S~ 773
352 (5( 790

lce Chest No.

Bill of Lading/Airbill No.

AIR FRIEGHT.

Collection Date

Field Logbook No. WHC-N-205-19

Offsite Property No.

Method of Shipment _SAMPLE DOUBIE-BAGGED PLACED IN WET ICE.

Shipped to TMA / RICHMOND CA 94804

Possible Sampie Hazards/Remarks UNKNOWN

SEE SAMPLES ANALYSIS REQUEST FOR INDIVIDUAL CONTAINERS AND ANALYSIS.

Sample ldentification

B01924 (3) BOTTLES
- B01926 (3) BOTTLES
B01927

(3) BOTTLES

~

[J Field Transfer of Custody CHAIN OF POSSESSION

(Sign and Print Names)

L.GUERRA

Rehnqms% ‘ i Received by: , Date/Time: -
. ’ : ~\ - : ': %.'1 . ) Sy 25 v N
P Al f\/;‘_‘/ifm-.c/\ [ A I-2.%-9 /m OEOO
Relmqmshed by Received by: Date/Time:
Relinquished ‘by: : Received by: Date/Time: , _
0 P20
A v
Relinquished by: Received by: Date/Time:
} Final Sample Disposition
Disposal Method: Disposed by: Date/Time: 5
Comments: K Received <2 Tm6 [Noseal 9291 myeged Doy 92 KB

A-6000-407 (12/90)
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Westinghouse » . '
SAMPLE ANALYSIS REQUEST ./ -
@ H,a_nford.Company. | | Coe Eeasezo
Collector L.GUERRA / R. ARNOLD Date 9-24-92
Company Contact K.N.POOL / C.E. HEIDEN Telephone { 509 )} 376-2640
Sampl.e * Da.te Time N P, .
Number Collected Collected umber and Type of Sample Containers/Analysis Requested
B01924 S| 9-24-92 10:05 .4 (1) 250m1 (G) Cr+6 (SW-846 7179)
. A (1) 250m1 (G) ICP/GFAA METALS (CLP)
y y (1) 1000m1 (G) GAMMA SPEC. (RC-30)
B01926 1021 =| (1) 250m1 (G) Cr+6- (SW—846_7179)
" (1) 250m1 (G) ICP/GFAA METALS (CLP)
& <7 (1) 1000m1 (G) GAMMA SPEC. " (RC-30)
B01227 ‘ 10:21. <] (1) 250m1 (§) Cr+s /S4-846 7179)
» ‘ ' -1 (1) 250m1 (G) ICP/GFAA METALS (CLP)
¥ |V ' N+ -| (1) 1000m1 (G) GAMMA SPEC. (RC-30)
Tl Borzes| [ G )
\ S /.
) T~
' =
\ .
—
*Type of Sample A = Air L = Liquid> SE = Sediment T = Tissue X = Other
: DL = Drum Liquids O = Qil SL = Sludge W = Water
DS = Drum Solids S = Sail SO = Solid WI = Wipe
Field Information SAF#92-311 SODIUM DICHROMATE BARREL. LOCATION 100IU-4
Special Handling and/or Storage SAMPLES TO BE KEPT CO’O.LED TO 4°C PRIOR TO ANALYSIS.
U oU

Possible Sample Hazards NON-DETECTABLE WITH FIELD INSTRUTMENT.

A-6000-406 (06/91)



SDG 7090

Contact Dinkar Kharkar

354, 1027

TMA NORCAL
REPORTING GROUP- 7090

SAMPLE SUMMARY

Client Westinghouse Hanford

* Contract MBH-SVV-069262

CHAIN OF

SAMPLE

" DEPARTMENT :

SAMPLE SUMMARY
Page 1
SUMMARY DATA SECTION
Pége 3

: , LAB
CLIENT SAMPLE 1D MATRIX ~ CUSTODY - COLLECTED RECEIVED WT/VOL SAMPLE ID  SAMPLE ID  QC BATCH
B01924 SOIL 003032 09/24/92 09/28/92 © N209203-01  7090-001 7090 -
B01926 | sOIL  003032. 09/24/92 09/28/92. - N209203-02 - 7090-002 7090
801927 SOIL 003032 09/24/92 09/28/92 . . N209203-03  7090-003 7090
Reagent Blank SoIL N209203-05  7090-005 7090
Lab Control Sample SOIL . N209203-04- 7090-004 7090 -
Replicate (N209203-01) soIL 09/24/92 ' N209203-06  7090-006 7090
Lab id TMAN

Protocol WHC-HE!S

Version Ver 1.0
Form DVD-CS

Version 2.17

Report date 10/05/92
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SDG 7090

Contact Dinkar Kharkar

CHAIN OF

TMA NORCAL
REPORTING GROUP 7090

QC SUMMARY

Client Westinghouse Hanford
Contract MBH-SVV-069262

'SAMPLE LAB DEPARTMENT
QC BATCH CUSTODY CLIENT SAMPLE ID MATRIX COLLECTED RECEIVED WT/VOL SAMPLE ID SAMPLE 1D
7090 003032 B01924 SOIL 09/24/92 09/28/92 N209203-01 7090-001
B01926 SOIL 09/24/92 09/28/92 N209203-02 7090-002
B01927 SOIL 09/24/92 09/28/92 N209203-03 7090-003
Reagent Blank SOIL 'N209203-05 7090-005
Lab Control Sample SOIL N209203-04 7090-004
Replicate (N209203-01) SOIL 09724792 N209203-06 7090-006
|
tab id TMAN
Protocol WHC-HEIS _
| QC SUMMARY Version Ver 1.0
Page 1 Form DVD-QS
SUMMARY DATA SECTION Version 2.17
Page 4

Report date 10/05/92
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SDG 7090
Contact Dinkar Kharkar

)
ﬂ‘;:gn a‘ﬂ

1 dd3 1

TMA NORCAL
REPORTING GROUP 7090

_ PREPARATION BATCH SUMMARY

Client Westinghouse Hanford
Contract MBH-SVV-069262

. PREPARATION PLANCHETS ANALYZED QUALI- FIRST SECOND
TEST MATRIX METHOD BATCH CLIENT BLANK LCS REP/ORIG MS/ORIG FIERS REVIEW BY REVIEW BY
Gamma Spectroscopy .
GAM  SOIL Gamma Scan 2713-120 3 1 1 n 10/02/92 DPK  10/02/92 N4V

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

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

PREP BATCH SUMMARY
Page 1
SUMMARY DATA SECTION
Page 5

Lab id TMAN
Protocol WHC-HEIS
Version Ver 1.0
Form DVD-PBS
Version 2.17
Report date 10/05/92
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THA NORCAL

REPORTING GROUP 7090

DATA SHEET

SDG 7099

Contact g!ng;; Xherkar

Lad sample {d §200203-01
Dept ssuple {d 7090-00%
Received 09/28/92

Client Weetinghousq Henford
Contract MBH-SYY-069262

Client sample id Q1924

metrix SO[L

Collocted 09/26/92 _
-Chain of custody id 993952

RESULT 2¢ ERR MDA ROL QUALS-

PARANETER CAS NO pcise ¢coudtry  peise pciss FIERS  YEST
GANMA SCAN ANALYTES

potassium 40 T 13966-00-2 9.21 GAM
lron 59 0.050 GANM
Chromium 51 16392-02-0 GAR
Cobalt 60 - 10198-40-0 0.050 GAR
2inc 65 17982-39-3 GAN
Ruthenium 106 1396768~ GAN
cegium 134 17967-70-9 - GAM
Cesium 137 10045-97-3 0.050 GAMN
Europfum 152 16683-23-9 0.10 GAM
Buropium 154 15585-10-1 0.10 GANM
Radium 226 13982-67-7 0,041 0.10 GAM
Thorium 228 14274-82-9 0.025% GAN
Thorium 232 7660-29-% 0.079 GAN

(o eay ot ¥
[ 102 Lo . S S A s

P

R LU Y P it b S ey

A e

DY Sr—ay

‘OATA SBEETS
page 1
SUNRARY DATA SEcCTION
Page 10

ﬂ

Rep

Leb id TNMAN
Protocol WHC-HEIS _
Version Yer 1.0
Form DYD~-DS
Yersion Q17
ort date 10705/92
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THA NORCAL
REPORTING GROUP 7090

DATA SHEBT

806G 7099 . ' Client Westinaghouse Hanford
Contsct Dinkar Kherkar Contract MBH-SVV-069262

Leb ssmpie fd §209203-02 ‘ . cllent semple 1d §01926 :
Dept sample 1d 7090-002 Weterix SOJL
Received 09/28/92 o E Cotlected 09726792

: Chain of custody §d 003032 '

: RESULT 20 ERR WDA  ROL QUALS -
PARAMETER ) CAS N0 pci/s ccoumT) pcise . pcis&  FIERS  TEST
GANNA SCAN ANALYTES ,
potsssium &0 13966+00-2 0.93 GAM
lron 59 ‘ 6.050 GAM
Cheomium 51 14392-02-0 GAM .-
Cobalt 60 10198-40-0 0.050 GAM
2inc 65 17982-39-3 GAN
Rutheniun 106 13967-48-1 GAN
Cesium 134 17967-70-9 GAM
Cesium 137 ! 10045-97-3 0.050 GAM
Europium 152 14683-23-9 0.10 GAMN
Europfum 154 15885-10-1 0.10 GAM
Radiun 226 ' 13982-67-7 0.068 0.10 GAM
Thoriua 228 : 16276-82-9 0.045 GAM
Thorium 232 7440-29-1 0.16 GAM
m -M.-._,Mj;-w___-“
B & TR
IATA

R ) S ! T o 48 s e et 0 14 g

Leb id IMAN
Protocol UHC:-HEIS

OATA SHEETS . Version Yer 1,0

Page 2 . Form DYD-PS ___
SUNNARY DATA SECTIONW Version 2,17
Page 11

Report date 10/95/92
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TMA  NORCAL

REPORTING GROUP 7090

DATA SBHEET

s0G ZD90 ’ : Ctient Hestingbouse Hanford
Contact zinksc_snnzssn______ Contract MBH-$VY-069263
Lab sample {d }200203-03F Client sample id §Q1927
Dept semple id 7090-003 __ Matrix SOLL
Received 09/28/92 Coliocted 09/24/92

chain of custody {d 203032

RESULT  2¢ ERR NDA goL QUALL-
PARANETER ‘ CAS NO pcisa CCOUNY) pCi/S pci/se FIERS TEST
GARNA SCAN ANALYTES
Potassium 40 13966-00-2 0.86 GAR
Iron 59 0.050 ‘GAM
Chromium 51 : 164392-02-0 GANM
Cobalt 60 10198-40-0 0.050 GAM
Zinc 65 17982-39-3 GAN
Ruthenfum 106 13967-48-1 GAM
Cesfum 134 17967-70-9 GANM
Cesfum 137 ’ © 10045-97-3 0.050 GAN
Europfum 152 14683-23-9 .10 GAM
Europiua 154 : 16585-10-1 .10 GAN
Radium 226 13982-67-7 0.072 0.10 GANM
thorfum 228 . 16274-82~-9 GAN
thorium 232 7640-29-1 GAN
— T IS

.
e A A AP A g ek S 3 Toam s S} i

Lab id IMAN
Protocol WHC-HELS

bATA SHEETS Version Yer 1.0

Page 3 Form DYR-D8
SUNMARY DATA SECTION version 2,17
Pasge 12

Report date 10/05/92 -




SDG 7090

Contact Dinkar Khérkar

CLIENT SAMPLE ID

4k |

|33

|

" LAB SAMPLE ID

M, 1033

TMA NORCAL
REPORTING GROUP 7090

WORK SUMMARY

Client Westinghouse Hanford
Contract MBH-SVV-069262

MATRIX ' COLLECTED' SUF- .
CUSTODY RECEIVED -PLANCHET  TEST FIX ANALYZED METHOD _ REFERENCE
801924 N209203-01  7090-001  GAM 10/01/92 Gamma Scan ‘
SoIL 09724792 '
1003032 09/28/92
B01926 N209203-02  7090-002  GAM ©10/01/92 Gamma Scan
SOIL 09724792 ' '
003032 . 09/28/92
801927 N2092q3-03 . 7090-003  GAM 10701/92 Gamma Scan
SoIL T 09/24/92. )
003032 09/28/92
Reagent Blank N209203-05 7090-005  GAM 10/02/92 -Gamma Scan
solL : T
Lab Control Sample N209203-04  7090-004  GAM 10/02/92 Gamma Scan -
SoIL ' : ' '
Replicate (N209203-0f) © N209203-06 v 7090-906 ._-GAM 10/01/92 Gamma Scan
SOIL 09724792 :
003032 09/28/92—
COUNTS OF TESTS BY SAMPLE TYPE
"TEST CLIENT BLANK' LCS REP SPIKE  TOTALS
GAM 301 1 1 6
TOTALS 31 17 1 0 T 6
Lab id TMAN
Protocol WHC-HEIS
WORK SUMMARY Version Ver 1.0
Page 1 Form DVD-CWS
SUMMARY DATA SECTION Version 2.17
page 6

Report date 10/05/92



‘J?Q“WW,%@”;ﬁ

TMA NORCAL

REPORTING GROUP 7090

BLANK

" REAGENT

SDG 7090

Contact Dinkar Kharkar

Lab sample id N209203-05

‘Client Westinghouse Hanford

" Contract MBH-SVV-069262

Matrix SOIL’

Dept sample id 7090-005 Material
RESULT 20 ERR HDA RDL QUALI -
PARAMETER CAS NO pCi/G (COUNT) ' pCi/G 'pCi/G ‘FIERS TEST
GAMMA SCAN ANALYTES
Potassium 40 13966-00-2 : GAM
Iron 59 ‘ 0.050. GAM
Chromium 51 14392-02-0 GAM
Cobalt 60 10198-40-0 0.050 GAM
2inc 65 17982-39-3 GAM.
Ruthenium 106 13967-48-1 GAM
Cesium 134 17967-70-9 GAM
Cesium 137 10045-97-3 0.050 GAM
Europium 152 14683-23-9 0.10 GAM
Europium 154 15585-10-1 0.10 GAM
Radium 226 - 13982-67-7 0.10 GAM
Thorium 228 14274-82-9 GAM
" Thorium 232 7440-29-1 GAM
Lab id TMAN
Protocol WHC-HEILS
REAGENT BLANKS Version Ver 1.0
Page 1 Form DVD-DS
SUMMARY DATA SECTION Version 2.17
Page 7 '

Report date 10/05/92
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‘TMA NORCAL

_ REPORTING GROUP 7090 -

'LAB CONTROL SAMPLE

SDG 7090
‘Contact Dinkar Kharkar

Lab sample id N209203-04

Client Westinghouse Hanford
Contract MBH-SVV-069262

Matrix SOIL

Dept sample id 7090-004 Material
» RESULT 20 ERR MDA ' RDL - QUALI- ADDED 20 ERR  REC 3¢ LMTS PROTOCOL
PARAMETER pCi/G  (COUNT) pCi/G  pCi/G FIERS TEST pCi/G (TOTAL) LIMITS .

pCi/G %

GAMMA SCAN ANALYTES
Potassium 40

“Iron 59 .
Chromium 51
Cobalt 60 0.037 © 0.050
Zinc 65 - ‘
Ruthenium 106
Cesium 134 ‘
Cesium 137 0.029. 0.050
Europium 152 . 0.10
Europfum 154 0.10
Radium 226 0.10
Thorium 228
Thorium 232 .

0.050

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

64-136

61-139

LAB CONTROL SAMPLES
Page 1 ‘

SUMMARY DATA SECTION
Page 8

Lab id TMAN
Protocol WHC-HEIS
Version Ver 1.0
Form-DVD-LCS
‘ Version 2.17
Report date 10/05/92
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TMA NORCAL
REPORTING GROUP 7090

REPLICATE
SDG 7090 Client Westinghouse Hanford
Contact Dinkar Kharkar Contract MBH-SVV-069262
REPLICATE ) ORIGINAL Client sample id B01924
Lab sample id N209203-06 Lab sample id N209203-01 Matrix SOIL
Dept sample id 7090-006 Dept sample id 7090-001 Collected 09/24/92
) Received 09/28/92 Chain of custody id 003032
REPLICATE 20 ERR MDA RDL QUALI- ORIGINAL 20 ERR . MDA QUALI- RPD 30 PROT
PARAMETER pCi/G (COUNT) pCi/G pCi/G FIERS  TEST pCi/G (COUNT) pCi/G FIERS % TOT LIMIT
GAMMA SCAN ANALYTES
Potassium 40 GAM 0.21 310 :
Iron 59 0.050 GAM u
Chromium 51 GAM u
Cobalt 60 0.050 GAM U
Zinc 65 GAM u
Ruthenium 106 GAM u
Cesium 134 GAM u
Cesium 137 0.050 GAM u
Europium 152 0.10 GAM u
Europium 154 0.10 GAM U
Radium 226 0.10 GAM 0.041 187
Thorium 228 0.090 GAM 0.025 121
Thorium 232 GAM 0.079 289
Lab id TMAN
Protocol WHC-HEIS
REPLICATES Version Ver 1.0
Page 1 Form DVD-REP
SUMMARY DATA SECTION Version 2.17
Page 9 Report date 10/05/92
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TMA NORCAL
REPORTING GROUP 7090

DATA SHEET

Westinghouse Hanford

SDG 7090 ‘client
Contact Dinkar Kharkar Contract MBH-SVV-069262

Lab sample id N209203-01 Client sample id B01924
Dept sample id 7090-001 Matrix sOIL

Received 09/28/92 Collected 09/24/92

Chain of custody id 003032
RESULT 20 ERR - MDA RDL QUALTI- ot
PARAMETER CAS NO pCi/G (COUNT) pCi/G pCi/G FIERS TEST
GAMMA SCAN ANALYTES ‘
Potassium 40 13966-00-2 0.21 . GAM
Iron 59 0.050 GAM
Chromium 51 14392-02-0 GAM
Cobalt 60 10198-40-0 0.050 GAM
Zinc 65 17982-39-3 GAM
Ruthenium 106 13967-48-1 GAM
Cesium 134 17967-70-9 GAM
Cesium 137 10045-97-3 0.050 GAM
Europium 152 14683-23-9 0.10 GAM
Europium 154 15585-10-1 0.10 GAM
Radium 226 13982-67-7 0.041 0.10 GAM
Thorium 228 14274-82-9 0.025 GAM
Thorium 232 7640-29-1 0.079 GAM
Lab id TMAN
Protocol WHC-HEIS
DATA SHEETS . Version Ver 1.0
Page 1 Form DVD-DS
SUMMARY DATA SECTION Version 2.17
"Page 10 Report date 10/05/92
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TMA NORCAL
REPORTING GROUP 7090

DATA SHEET
SDG 7090 Westinghouse Hanford
Contact Dinkar Kharkar MBH-SVV-069262
Lab sample id N209203-02 Client sample id B01926
Dept sample id 7090-002 SOIL
Received 09/28/92 Collected 09/24/92
Chain of custody id 003032
RESULT 20 ERR RDL QUALI-
PARAMETER CAS NO pCi/G (COUNT) pCi/G FIERS TEST

GAMMA SCAN ANALYTES

Potassium 40 13966-00-2 0.93 GAM
Iron 59 0.050 GAM
Chromium 51 14392-02-0 GAM
Cobalt 60 10198-40-0 .0.050 GAM
Zinc 65 17982-39-3 GAM
Ruthenium 106 13967-48-1 GAM
Cesium 134 17967-70-9  GAM
Cesium 137 10045-97-3 0.050" GAM
Europium 152 14683-23-9 0.10 GAM
Europium 154 15585-10-1 0.10 GAM
Radium 226 13982-67-7 0.068 0.10 GAM
Thorium 228 14274-82-9 0.045 GAM
Thorium 232 7440-29-1 0.16 GAM
Lab id TMAN
Protocol WHC-HEIS
DATA SHEETS Version ver 1.0
Page 2 Form DVD-DS
SUMMARY DATA SECTION Version 2.17
Page 11 Report date 10/05/92
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TMA NORCAL
REPORTING GROUP 7090

DATA SHEET

| SDG 7090 Client Westinghouse Hanford
i Contact Dinkar Kharkar Contract MBH-SVV-069262
\
? Lab sample id N209203-03 Client sample id B01927
Dept sample id 7090-003 Matrix SOIL
Received 09/28/92 Collected 09/24/92
: Chain of custody id 003032
|
\

‘ RESULT 20 ERR ., MDA RDL QUALI-

| PARAMETER CAS NO pci/G (COUNT)  pCi/G pCi/G FIERS  TEST

|
GAMMA SCAN ANALYTES
Potassium 40 13966-00-2 0.86 . GAM
Iron 59 0.050 GAM
Chromium 51 16392-02-0 GAM

| Cobalt 60 10198-40-0 0.050 GAM
Zinc 65 17982-39-3 GAM
Ruthenium 106 13967-48-1 GAM
Cesium 134 17967-70-9 . GAM
Cesium 137 10045-97-3 0.050 GAHM
Europium 152 146683-23-9 0.10 GAM
Europium 154 15585-10-1 0.10 GAM
Radium 226 13982-67-7 0.072 0.10 GAM
Thorium 228 14274-82-9 0.057 GAM
Thorium 232 7440-29-1 0.16 GAM

Lab id IMAN
Protocol WHC-HEIS
DATA SHEETS Version Ver 1.0

Page 3 Form DVD-DS
SUMMARY DATA SECTION Version 2.17

Page 12 Report date 10/05/92
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REPORTING GROUP 7090

Test GAM_ Matrix SOIL Client Westinghouse Hanford
SDG 7090 RESULT SUMMARY - © . | contract MBH-SVV-069262
Contact Dinkar Kharkar , GAMMA SCAN :

GAMMA SPECTROSCOPY

LAB SUF- . .
CLIENT SAMPLE ID SAMPLE ID  FIX PLANCHET Cobalt 60  Cesium 137

Preparation batch 2713-120  Prep error 15.0 X

B01924 N209203-01 7090-001 U
B01926 N209203-02 7090-002 u
801927 : N209203-03 7090-003 U
Blank (Stnd=QC-9208) N209203-05 7090-005 u

LCS (Stnd=aC-9207)  N209203-04 7090-004 ok
Replicate (N209203-01)  N209203-06 7090-006 - v
Nominal values and limits from method RDLs (pCi/G) 0.050 0.050

Lab id TMAN
Protocol WHC-HEIS

RESULT SUMMARIES Version Ver 1.0

Page 1 Form DVD-CRS
SUMMARY DATA SECTION Version 2.17
Page 13

Report date 10/05/92
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TMA NORCAL
REPORTING GROUP 7090
Test GAM_ Matrix SOIL Client Westinghouse Hanford
SDG 7090 METHOD SUMMARY Contract MBH-SVV-069262
Contact Dinkar Kharkar GAMMA SCAN
GAMMA SPECTROSCOPY
LAB SUF- ' MAX MDA ALIQUOT RESID YIELD COUNT FWHM DAYS ANAL-
CLIENT SAMPLE 1D SAMPLE ID FIX PLANCHET pCi/G G mg % min kev HELD PREPARED YZED DETECTOR

Preparation batch 2713-120 Prep error 15.0 %

B01924 N209203-01 7090-001 10/01/92 MB,02,00
B01926 N209203-02 7090-002 10/01/92 MB,03,00
B01927 N209203-03 7090-003 10/01/92 MB,05,00
Blank (Stnd=QC-9208) N209203-05 7090-005 10/02/92 MB,05,00
LCS (Stnd=QC-9207) N209203-04 7090-004 10/02/92 MB,02,00
Replicate (N209203-01) N209203-06 7090-006 10/01/92 JR,01,00
Nominal values and limits from method 0.050 750 - - 100 180
PROCEDURES RC-30 Ge(Li) Preparation AVERAGES + 2 SD MDA 0.11 = 0.22

METHOD SUMMARIES
Page 1
SUMMARY DATA SECTION

Page 14

FOR 6 SAMPLES  YIELD
FWHM

H

Lab id TMAN
Protocol WHC-HEIS
Version Ver 1.0

Form DVD-CMS
Version 2.17

Report date 10/05/92
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SDG 7090

REPORTING GROUP 7090

Contact Dinkar Kharkar

| REPORT GUIDE

SAMPLE SUMMARY

:“Clientiwestingﬁouse Hanford

| Contract MBH-SVV-069262

*

sample.

relevant to the SDG.

The Sample 3umméry Reports (variously titled LAB, SAMPLE, DEPARTMENT. and
QC SUMMARY "to reflect the sort order) 'show all samples, including ac
samples, reported in one Sample Delivery Group (SDG).

The follduing no;eé-apply to this report:
LAB SAMPLE ID is the lab's primary,identffibation for a sample.

DEPARTMENT SAMPLE'ID is an alternate lab id, for example one
assigned by a radiochemistry department in a lab. '

CLIENT SAMPLE Iq.is the client!s primary identification for a.
It includes any -sample preparation done by the client
that is necessary to identify the sample.

| QC BATCH is' a lab assigned code that groups samples to be "

processed and QaCed together. These samples should have similar.
matrices. ' ‘ '

QC BATCH is not necessarily the samé.a; S$DG,. which. reflects
samples received and reported together.

All Lab Control Samples, Reagent Blanks, Reblicates and Matrix .
Spikes are shown that QC any of the samples. -Due to possible
reanalyses, not all results for all these QC samples may be

' The Lab Control Sample, Reagent Blank,

Replicate, Matrix Spike and Result Summary Reports detail these
relationships. ’ ’

REPORT GUIDES
Page 1 .
SUMMARY DATA SECTION
Page 15 :

TMAN
WHC-HEIS
Ver 1.0
Form DVD-RG
Version 2,17

Report date 10/05/92
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TMA NORCAL

SDG 7090

REPORTIHG GROUP 709Q
’ Cllent Westinghouse Hanford

Contact Dinkar_ Kharkar - REP OR‘T GUIDE éontract MBH-SVV-069262

PREPARATION BATCH SUMMARY

* only analyses of planchets relevant to the SDG are counted.

F Each preparatlon batch should have at least one Reagent Blank
and LCS in it to validate other results.

* The QUALIFIERS shown are all qualifiers other than U, J and B -

The Preparation Batch Summary Report shows all preparation batches in’
one Sample Delivery Group ($SDG) with information necessary to check the
completeness and consistency of the SDG.

The following notes apply to this report:

* The preparation batches are shown in the same order as the
Report and Method Summary Reports are printed.

that occur on any analysis in the preparation batch. The Result:
Summary Report has these qualifiers on a per sample basis.

These qualifiers should be reviewed as follows:

X . Some data has been manually entered or modified.
Transcription errors are possible.

P ) One or more results are 'preliminaryl. The data is not
ready for final reporting.

2 There were two or more results for one parameter on one
planchet- imported at one time. The results in DVD may
not be the same as on the raw data sheets.

Other lab defined dualifiers may occur. In general, these
should be addressed in the SDG narrative.

REPORT GUID’E.S

Page 2

SUMMARY DATA SECTION

Page 16

Lab id TMAN
Protocol WHC-HEIS
Version Ver 1.0

Form DVD-RG -
Version 2.17

Report date 107/05/92
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SDG 7090

REPORTING GROUP- 7090

client Westinghouse Hanford

Contact Dinkar Kharkar REPORT GUIDE: _Contract MBH-SVV-069262

WORK SUMMARY,

The Work Summary Report shows all samples, including ac samples, and all
relevant analyses in one Sample Delivery Group (SDG). ‘

The following notes apply to tbié report:
© parameters. Results and related information for each parameter
are- on the Data Sheet Report.

~SUFFIX is the lab's code to distinguish multiple analyses

iab sample id and suffix and procedures used in-the method.

TEST is a code for the method used to measure related

(recounts, reworks, reanalyses). of a fraction of the sample.
The suffix indicates which result is being reported. An empty
suffix normally identifies the first .attempt to analyze the -
sample.

The LAB.SAMPLE ID, TEST and SUFFIX uniquely identify all
supporting data for a resulf The Method Summary Report for
each TEST has method performance data, such as yield, for each

PLANCHET is an alternate lab identifier for work done for one

test. It, combined with the TEST and SUFFIX, may be the best
link to raw data.

For QC samplés, only analyses that directly QC some regular
sample are shown. The Lab Contrél Sample, Reagent Blank,
Replicate, Matrix Spike and Result Summary Reports detail these
relationships. o

REPORT GUIDES
Page 3
SUMMARY DATA SECTION
Page 17

Lab id TMAN
- Protocol WHC-HEIS
Version Ver 1.0
' Form DVD-RG
Version 2.17

Report date 10/05/92
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SDG 7090

REPORTING GROUP 7090

Client Westinghouse Hanford

Contact Dinkar Kharkar . REPORT GUIDE (_ibntract MBH-SVV-069262

DATA SHEET

*

u

The Data Sheet Report shows all results and primary supporting
information for one cliqnt sample or Reagent Blank. This report
corresponds to both the CLP Inorganics and Organics Data Sheet.

The following notes apply to this report:

TEST is a code for the method used to measure a parameter. If
the TEST is empty, no data is available; the parameter was not
analyzed for. ‘

The LAB SAMPLE ID and TEST uniquely identify work within the
Summary Data Section of a Data Package. The Work Summary and ‘
Method Summary Reports further identify raw data that underlie;
this work. '

The Method Summary Report for each TEST has method performance
data, such as yield, for each.Lab Sample ID and a list of
procedures used in the method.

ERRORs can be labeled TOTAL or COUNT. TOTAL implies a
preparation (non-counting ﬁethod) error has been added (as sum
of squares) to the cohnting error denoted by COUNT. The
preparation errors, which may vary by preparation batch, are
shown on the Method Summary Report. ‘

A RESULT can be 'N.R.' (Not Reported). This means the lab did
this work but chooses not to report it now, possibly because it
was reported at another time.

When reporting a Reagent Blank-a RESULT can be 'N.A.' (Not
Applicable). This means there is no reported client sample work
in the same preparation batch as the Blank's result. This is
likely to occur when the Reagent Blank is associated with
reanalyses of selected work for a few samples in the 'SDG.

The following qualifiers are defined by the DVD system:

The RESULT is less than the MDA (Minimum Detectable Activity).
If the MDA is blank, the ERROR is used as the limit.

REPORT GUIDES
Page 4
SUMMARY DATA SECTION
Page 18

Lab id TMAN

Version 2.17

Protocol WHC-HEIS _
Version Ver 1.0
Form DVD-RG

Report date 10/05/92
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SDG 7090

REPORTING GROUP 7090

Client Westinghouse Hanford

Contact Dinkar Kharkar GUIDE, cont. Contract MBH-SVV-069262

DATA SHEET

The following values are underiined to indicate possible problems:

If the RESULT is less than the RDL (Required Detection Limit)
and no U qualifier is assigned.

Some Reagent Blank that QC's this sample had a non-U result and,
after correcting for possibly different aliquots, that result is
greater than or equal to the MDA for this sample.

For each sample result, all Reagent Blank results ih the same
preparation batch are compared. The Result Summary Report
documents this relationship.

The RESULT is 'préliminary'.
The test code shown is not the same as on the raw data for
this result. 1t has been changed to match that used for

corresponding @QC. See the narrative for details.

Some data necessaryﬂto compute the RESULT, ERROR or MDA was
manually entered or modified.

There were two or more results available for this parameter.
The reported result may not be the same as in the raw data.

Other. qualifiers are lab defined. Definitiohs should be in the
SDG narrative.

An MDA is underlined if it is bigger than its RDL.

An ERROR is underlined if the- 2 sigma counting error is bigger
than both the MDA and the RESULT, implying that the MDA may not
be a good estimate of the 'real' minimum detectable activity.

A negative RESULT is underlined-if it is less than the negative
of its 2 sigma counting ERROR. '

REPORT GUIDES
Page 5
SUMMARY DATA SECTION
‘Page 19

Lab id TMAN
Protocol WHC-HEIS
Version Ver 1.0

Form DVD-RG
Version 2.17

Report date 10/05/92
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REPORTING GROUP: 7090

SDG 7090 ‘ ) S ' _ _Client Westinghouse Hanford
Contact Dinkar Kharkar |- REPORT GUIDE Contract MBH-SVV-069262

LAB CONTROL SAMPLE

The Lab Control Sample Report shows all results, recoverxes and primary.
supporting information for one Lab Control Sample.

The following notes apply to this report:

All fieldsAin.common with the Dafa Sheet Report have similar
usage. Refer to its Report Guide for details. '

Amounts ADDED are the lab's estimate of the actual amount spiked

into this sample Hlth their ERROR an estimate of the.error of
this amount.

An amount is underlined if its ratio to the correspond1ng RDL is
outside protocol spec1f1ed limits.

* REC (Recovery)'is RESULT divided by ADDED expressed as a
percent. ‘

* The first, computed timftsvfor'the.recovery reflect:

1.¢ The error of RESULT,- including that introduced by
: rounding the result prior to printing.

If the limits are lebeled (TOTAL), they include
preparation error in the result. If labeled (COUNT),
they do not. ' :

2. The error of ADDED.

3. A lab specifieo per parameter bias. The bias changes
the center of the computed limit range.

The second llm1ts are protocol def1ned upper and lower QC lxmlts
for the recovery.

The recovery is underlined (out of spec) ifiit is outs1de either
of these ranges.

Lab id TMAN
Protocol WHC-HEIS

REPORT GUIDES . Version Ver 1.0

. Page 6 Form DVD-RG
SUMMARY DATA SECTION Version 2.17
Page 20 ' Report date 10/05/92
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Contact Dinkar Kharkar "REPO RT "GUIDE . Cofitract MBH-SVV-069262

REPLICATE

-supporting information for one Replicate and associated Original sample.

* The first, computed limit for the RPD reflects:

The Replicate Report shows all results, differences and primary

The following notes apply to this report:

* : All fields in common with the Data Sheet Report:have similar
"usage. This applies both to the Replicate. and Original sample
data. Refer to the Data Sheet Report Guide for details.

S1f the Repliicate has data for a TEST and the lab did not do this
test to the Original, ‘the Original's RESULTs are underlined.

* _The RPD (Relative Percent Difference) is the absolute value of
the difference of the RESULTs divided by their average expressed
"as a percent.

If both RESULTs are lesé than their MDAs, no RPD is computed and
a '-' is printed. : ' :

For‘a'parameter, if the lab did work for both samples but has
data for only one, the MDA from the sample with data is used as
the other's result in the RPD.

1. " The errors of RESULTs, including: that introduced by
rounding the RESULTs prior to printing.

If this limit is iabeled TOT, it includes the-
preparation error in the RESULTs. If labeled CNT, it

does not.
- Error 1ntroduced by the ar1thmet1c done to compute the
RPD. :

This value reported for this Limit is at most 999.

* The second limit for the RPD is the larger of:

REPORT GUIDES

Page 7

SUMMARY DATA SECTION

Page 21

Lab id TMAN

Version Ver 1.0
Form DVD-RG
Version 2.17

Report date 10/05/92
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sbG 7090 . ) : . Clientvuestinghouse Hanford
Contact Dinkar Kharkar 'GUIDE, cont. | cCohtract MBH-SVV-069262

REPLICATE

1. A fixed percentage specified in thé'protocol.

2. A protocol factor (fypically 2) times the average MDA as
' a.percent of the average result. This limit applies
when the results are close to the MDAs.

* The RPD is underlined (out of spec) if it is greater than either
‘ Limit. '

Lab id TMAN
‘ Protocol WHC-HEIS
REPORT GUIDES Version Ver 1.0
Page 8 : : . _ ‘ : Form DVD-RG
SUMMARY DATA SECTION ' ' ’ : Version 2.17

Page 22 - D o . Report date 10/05/92
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"MATRIX SPIKE

The_Métrix Spike Report shows all results, recoveries and primary ‘
supporting information for one Matrix Spike and associated Original .
sample. ’ ) )

‘The following notes apply to this report:

* ALl fields in common with the Data Sheet Report have similar

"usage. This applies both to.the Spiked and Original sample
data. Refer to the Data Sheet Report Guide for details.

1f the spike has data for a TEST and the lab did not do this
test to the Original, the Original's RESULTs are underlined.

* © Amounts ADDED are the lab's estimate of the actual amount spiked
into the Spike sample with their ERROR an estimate of the error

of this amount.

An amount is underlined if its ratio to the corresponding RDL is
outside protocol -specified limits. '

REC (Recovery) is ‘the Spike RESULT minus the Original RESULT
divided by ADDED expressed. as a percent.

The first, compufed limits for the recovery reflect:

1. The errors of the RESULTs, including that introduced by
rounding them prior to -printing.

1f the'limffs‘are labeled (TOTAL), they include
preparation error in the result. If labeled (COUNT),
they do not. ’

2. . - The error of ADDED.

3. A lab specified, per parameter bijas. The bias changes
the center of the computed limit range.

The second $imits.ére protocol defined upper and {ower QC timits
for the recovery. :

Lab id TMAN
: - Protocol WHC-HEIS
REPORT GUIDES , , Version Ver 1.0
Page 9 BN L . - ‘ _ Form DVD-RG
SUMMARY DATA SECTION e Version 2,17

Page 23 Report date 10/05/92
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MATRIX SPIKE

These limits are left blank if the.Original RESULT is more than

a protocol defined factor (typlcally 4) times ADDED.. This 'is a
- wWay of accounting for that when the sp1ke is small compared to

the amount ln the or1glnal sample ‘the recovery is unrel1able

N The recovery is underlined (6ut of spec)<if it-is outside either
of these ranges. ‘ )

Lab id TMAN
S , . : Protocol WHC-HEIS
REPORT GUIDES ’ . v S : Version Ver 1.0
_ Page 10 . C » , A - Form DVD-RG
SUMMARY DATA SECTION - o - S ‘Version 2.17 X
Page 24 . o S Report date 10/05/92
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REPORTING GROUP 7090 -
' _ Client Westinghouse Hanford

Contact Dinkar kharkar . | REPORT GUIDE | Contract MBH-SVV-069262

RESULT SUMMARY.

The Result Summary Report shows up to four results-measured using one

data.

methqd} There is one report for each TEST, as used on the Data Sheet
Report. The corresponding Method Summary Report has method performance

The following notes apply to this report:

Each per method~reporf:is subdivided into sections, one for each’
preparation batch. A preparatioh batch should be work daone over.
a restricted perlod of time by a. small group of people in a
deflned area of the lab.

There should be Lab Control Sample and'Reagent‘Blank results in
each preparat1on batch since this close correspondence makes the
QC meaningful. Depend1ng on lab polcy, Replicates need not “
occur in each batch since they QC. sample dependencxes such as
matrix effects. )

If a result is less thén.both its MDA .and RDL, it is replaced by
"just *U' on this report. If it is greater than or equal to .the
RDL but less than-the MDA, the result is shown with a 'u' flag.

The J and X flags are as on the ddta sheet.

Non-U results for Reagent Blanks are underlined to indicate
possible contamination of other samples in the preparation
batch. The Reagent Blank Report has supporting data.

Lab Control Sampleland Matrix'Spike résults are shown as: ok, No
data, LOW or HIGH, with the last two underlined. 'No data’
means no amount ADDED was spec1f|ed 'LOW' and 'HIGHY
correspond to when the recovery is underlined on the Lab Control
Sample or Matrix Spike Report. See it for supporting data.

Replicate sample results are shown as: ok, No data, or 0UuT, Wwith
the last two underlined. !'No data' means ‘there was no original
sample data found for this replicate. 1'0UT!' corresponds to when
_the RPD is underlined on the Replicate Report. See it for
supporting data. '

REPORT GUIDES

Page 11

SUMMARY DATA SECTION

Page 25

Lab id TMAN
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SDG 7090 - Client Westinghouse Hanford
Contact Dinkar Kharkar GUIDE, cont. Contract MBH-SVV-069262

RESULT SUMMARY

For some methods, ratios as percentages and error estimates for them are
computed for pairs of results. A ratio column header lLike '1+3' means
the ratio of the first result column and the third result column.

The error estimate for a ratio reflects the errors of RESULTs, including
errors jintroduced by rounding the RESULTs prior to printing and the
preparation error if one is shown for the preparation batch.

The preparation error is included once, not once for each
result, since preparation errors for the results should be
highly correlated. '

The ratio is underlined (out of spec) if the absolute value of its
difference from a nominal value is greater than its error estimate.

Average ratios are computed. These do not include ratios from . Lab
Control Sample, Reagent Blank or Matrix Spike results since their
matrices are not necessarily similar to normal sample's.

For Gross Alpha or Gross Beta results, there may be a column showing the

| . sum of other Alpha or Beta emitters. This sum includes all relevant
results in the DVD database, whether reported or not. Results in the
sum are weighted by a particles/decay value specified by the lab for
each relevant parameter. Results less than their MDA are not included.

| No sums are computed for QC Samples since their various planchets may

| not be physically related.

Lab id IMAN )
Protocol WHC-HEIS
Version Ver 1.0
) Page 12 _ Form DVD-RG
SUMMARY DATA SECTION ' Version 2.17

Page 26 : T _ Report date 10/05/92
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Contact Dinkar Kharkar - REPORT GUI DE | Contract MBH-SVV-069262

METHOD SUMMARY

The Method summary .Report shows performance data for one method. There
is one report for each TEST, as used on the Data Sheet Report.

The following notes apply to this report:

Each per method report is subdivided into sections, ‘one for each
‘preparation batch. A preparation batch should be work done over

outside a range specified for the method.

a restricted perlod of t1me by a small group of people in a
def1ned area of the lab.

There should be Lab Control Sample and Reagent Blank results in
each preparation batch since this close correspondence makes the
QC meaningful. Depending on lab policy, Replicates need not
occur -in each batch since they QC sample dependenc1es such as.
matrix effects.

If the MDA column is labeled ‘MAX MDA', there was more than one
result measured by the reported method and the MDA shown is the
largest MDA. If not all these resdlts have the same RDL, the
MAX MDA reflects only those results Hlth RDL equal to the
smallest one.

MDAs are underlined if greater than the RDL; ‘the smallest RDL if
there is more than one.

Aliquots are underlined if less than a nominal value specified
for the method.

Residues are-underlined if outside a range specified_for the
method.’

Y1elds, which may be a grav1metr1c ymeld chemical recovery or
detector eff1c1ency depending on the method, are underlined if

Count times are underlined if less than a nominal viiue,
specified for the method. ’

Resolutions (as FWHM; Full H{dth at Half Max) are undeflined if

REPORT GUIDES
Page 13
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METHOD SUMMARY

- greater than a method specified limit.

* Days Held are underlined if greater than a-holding time
specified inthe protocol. '

Analysis dates are underlined if before their sample's
preparation'date. '

Lab id TMAN
Protocol WHC-HEIS

REPORT GUIDES Version Ver 1.0

Page 14 Form DVD-RG
SUMMARY DATA SECTION Version 2.17
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ANALYTICAL METHODS USED



ANALYTTCAL METHODS USED - SOIL AND PLANT MATERTIAL

Gross Alpha and Gross Beta: Approximately 5 gram of soil was dissolved by

HF-HNO;-HCl treatment. The dissolved solution was made to a known volume.
A -volume equivalent to 0.1 gram of soil was uniformly deposited on a

stainless steel planchet, weighted, and counted on a low background'

proportlonal counter for gross alpha and gross beta determination.-

Carbon-14 Analysis: . An aliquot of soil is eombustedlln the furnace at
1 925°C in the presence of oxygen and CuO. The Co, is absorbed in BaCl, to
' form BaCoy, filtered and placed in a scintillation vial and counted in the

LSC counter in the presence of the scintillator.

Strontium-90: %Sr was determlned on'a 1-gram aliquot. Approx1mately 3
gram- dry soil was dissolved completely by HF-HNO;-HCl treatment and made
to a Known volume. One gram aliquot was taken for %Sr determination.
Yttrium carrier-'was added Yttrium was .extracted by HDEHP extraction.
" Yttrium was converted ‘to yttrium oxide and beta counted,

- Isotopic Uranium, Plutonlum,.Amerlcium. and Curium: U, Pu, Am, and Cm

were determined by adding appropriate tracers in the dissolved'sample and -

purified by selective ion exchange procedures. Am and Cm are further
+purified with a DDCP extraction procedure and coprecipitated with a
yttrium scavenge. The purified extract is electrodeposited on a

- stainless steel disc for alpha pulse height spectroscopy. The plutonium
plate is striped with HNO; and 241Pu is counted in a liquid sc1ntlllat10n
counter with an appropriate cocktail.

' Technetium-99: Approximately'Z gram was ashed at 500°C with °%™Tc tracer
and ammonia. The ash was leached with H,SO, and K;S,05. The leached sample
is filtered. H,S804 and K,S,05 was-added to a 10 mL aliquot of water. The
" water and the leached sample of soil was extracted with TBP and purified
. by coprecipitation and anion exchange procedure. The purified Tc was
- electroplated on a stainless steel disc.and counted on a gamma detector to

determine yield. After decay of Q%Tc the disc was counted on a low
+ background beta counter.

. Gamma-Scan: Approx1mately 200 to 750 gram dry soil was placed in an
approprlate geometry and counted on a Ge(Ll) detector.
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APPENDIX 16

PRIMARY CALIBRATION REFERENCES, INCLUDED ARE CERTIFICATES OF CALIBRATION FOR THE
FOLLOWING DETECTORS:

LBG Beta Counters
LB4000 Gas Proportional Counters
LB4000 GPC for Gross Alpha/Beta

Gamma Spectrometers Gl, G2, G3, G4, and G5 for
Efficiency Versus Energy



Certificate of Calibration N TMA/Norcal

" Celibratdon: : Instrument: - . ' Type: .
80y ‘ | UBG beta counters Gas Flow Geiger Counter
Fdibrudon Standard: ' - .

%y . ' Solution SRM 4234-38 from NBS (%°Sr)
Status | -. o Date ' | ) - Reference Dacument
Original Calibration: | © March, 1980 ~ CAL 7902
Verification: '

Summary of Results : o
, Standard Efficiency = 56.85%
P-Factor 1.759

Self Absorption Correction Table
Spline . fit : S

Planchet area = 3.30 sq cm A

T-= Sample thickness in mg/sq'cm = total weight/3.30

PPT = Self absorption divisor

T PPT T PPT T PPT T PPT

1 0.00 0.9450 3.05 © 0.9990 - = 6.09 . 0.9888 9.14 0.9779 .
0.14 0.9531 '3.18. . 0.9990 6.23 0.9883 " '9.28 0.9774
0.27  0.9613 3.32  0.9990 - 6.37 0.9878 9.41  0.9769
0.41 | 0.9694 3.45  0.9985 6.50 -~ 0.9873 9.55 0.9764.
.0.54 0.9775 3.59  0.9977 . 6.64  0.9868 9.68 0.9760
0.68 -0.9849° '~ 3.72 0.9972 © 6.77 0.9864 9.82 - 0.9755
~0.81 0.9895  3.86 0.9967 6.91 0.9859 9.95  0.9750
0.95 : 0.9940 © 4.00 0.9962 . 7.04 0.9854 10.09  0.9745
1.08 0.9967 4.13 0.,9958 7.18 0.9849 10.23  0.9740
1.22 - 0.9982 4.27.  0.9953 7.31 0.9844 10.36  0.9735
©1.35  0.9995 4.40 0.9948 . 7.45 0.9840 10.50  0.9730
~1.56 1.0010 © 4,60 0.9941 7.65 0.9832 10.70  0.9723
1.69 1.0010 © 4.74 . 0.9936 . 7.79 0.9828 10.83  0.9718
1.83 '1.0010 _  4.88 ..0.9931. 7.92° 0.9823 - 10.97 0.9713
1.96 1.0010° 5.01  0.9926 8.06 0.9818 ©11.11 . 0.9709
2.10 - 1.0010 - 5.15 ©0.9921 8.19 0.9813 . 11.24 0.9704
2.23 .. 1.0000 - 5.28 0.9917 8.33  0.9808 11.38  0.9699
2.37  1.0000 '5.42  0.9912 8.46 0.9803 11.51  0.9694
2.51 ' 1.0000 . 5.55  0.9907 8.60 0.9798 ° 11.65 0.9689
2.64 ' 0.9997 5.69 0.9902 -  8.74 0.9794 11.78  0.9684
2.78  0.9994 5.82 0.9897. 8.87. 0.9789  '11.92  0.9679
2.91. 0.9992 5.96 0.9893 9.01 0.9784 12.05  0.9675
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“TMA/Norcal

3

Certificate of Calibration

Celibradon:

| lnstrunent:

Jype:

90y LB4000 (2") 2" Gas Proportional Counter
Calibration Standard: . ) ) . . - .
%Y - Solution 2454-2 from EPA - EMSL
. Status’ Date Reference Document
Original Calibration:. "~ January, 1991 TLW 6229
Verification:
Summary of Results ~ ' . ‘ »
. ‘ Standard Efficiency = 63.57%
‘ P-Factor = 1.573
Self Absorption Correction Table.
Spline fit :
Planchet area = 3.30 'sq cm - : ) B
T = Sample thickness in mg/sq cm = total weight/3.30
PPT = Self absorption divisor : . )

T PPT T PPT T PPT T PPT
0.00 . 1.0400 3.05 0.9999 6.09 0.9879 9.14 0.9758
0.14 1.0372 3.18  0.9994: T 6,23 0.9873 9.28 0.9752
0.27 1.0343 . 3.32. 0.9989 6.37 - 0.9868 9.41 0.9746
0.41 1.0314 3.45 0.9983 _6.50, 0.9863 8..55 0.9740
0.54 - 1.0285 3.59°  0.9978 6.64 0.9857 9.68 0.9735
0.68 1;0263 3.72 0.9972 6.77 0.9852 9.82 0.9729
0.81 1.0250 3.86. 0.9967 6.91 0.9846 9.95 0.9723.
0.95 1;0231' 4.00 0.9962 7.04 ‘0.9841 10.09 0.9717
1.08 1.0200 4.13 0.8956 . 7.18° . 0,9836 ~10.23° 0.9711.
1.22 A1.0169 4.27 0.9951 ‘ 7.31 0.9830 10.3%6 0.970s
1.35 ~ 1.0161 4.40 0.9946 - 7.45- 0.982S 10.50 0.9700
1.49 © 1.0152 4.54 0.9940 7.58 0.9820 10.63 0.9694
1.63 1.0136 - 4.67 0.9%835 7.72 0.9814 10.77 0.9688
1.76 ~1.0118 - 4.81 0.9930 7.86 0.9809 10.90 0.9682
1.90 1.0102 4.94 . 0.9924 7.99 0.9804 ~11.04 0.9676
2.03 1.008¢9. 5.08 0.991% 8.13 0.9798. 11.17 0.9671
2.17 1.007s 5.21 0.9913 .8.26 0.9793 11.31  0.9665 -
2.30 1.0062 - 5.35 0.%908 8.40 0.9787 . 11.44 0.9659
2.44 .-1.0048 - , 5.49 . 0.9903 8.53 0.9782 | 11.58 0.9653
2.57 1.0030 5.62 0.9897 8.67 0.9777 11.71 0.9647
2.71 -1.0013 -5.76 0.9892 8.80 0.9771 11.85 0.9642
2.84 1.0006 . 5.89 0.9887 8.94 0.9766 11.99 0.9636
2.98 . 1.0002 6.0 9.07 0.9761 12.12  0.9630

{re
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Certlflcate of Cahbratlon

TMA/Norcal

Calibratdon:

Gross Alpha, Beta

Instcument:

LB4000 (2")

Typs:

2" Gas Proportxonal Counter

Calibration Standard:

Solutson S3/46/30 from Amersham Corporatlon

2“Ah1 n A
2g¢ - Solution SRM 4919-E from National Bureau of Standards
Status Date _ Reference Document
Original Calibration: M'a{c'h, 1980 TLW 6227

Verification: |

* Summary of Results

TabulatedvData_For-Efficiency and Correction Curves-

100
110
120
130
140

150 -

160
170
180

190 -

200
210
220
230

240

250

Gross - % Alpha.
Alpha . In Beta
% eff - Channel
28.0 35 7
22.7 23.3
20.5 © 23.9
18.5 24.8
16.5 - 25.4
15.0 26.0
13.5 26.9
12.5 27..6
i11.0- 28.3
10.5 - 29.4
9.5 30.2
9.0 31.3
8.5 32.1
7.7 . 33.0
7.4 34.0
7.0 35.0

. 6.8 35.9
6.5 . 36.8
6.0 '37.5
5.8 38.3
5.6 39.2
5.4 40.5
5.2 . 41.9
5.0 43.1
5.0 44.9
5.0 46.5
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Certificate of Calibration TMAINorcal

Celibratdon: lnstrument: Typs:
Efficiency vs Energy G1 Germanium Gamma
Spectrometer

Calibtetdon Standard:

Multi-gamma standard solution R9/10/135 from Amersham Corporation

Status - Date Reference Document

Original Calibration: March, 1289 : 1989 Gef{lLi) Calibration, G1

Verific'ation:

Summary of Results

The following geometries were calibrated:

60-ml Petri Dish PD
2" Stainless Steel Planchet ST
Nylon Planchet NY,PL
Gamma Well Vvial : GW
Small Petri Dish SP
125-ml1l Plastic Jar JR
1" Stainless Steel Cup CP
3 Filter Papers FL

Complete efficiency curves can be found in the above
referenced document.

N
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Certificate of Cahbratlon ;

- TMA/Noarcal

Catibration:

A lnetrument:

EfflClency Vs Energy _ G2

.| TYype:

Germanium Gamma
Spectrometer

Calibradon Standard:

Multi-gamma standard solutlon R9/10/135 from Amersham Corporatlon

Status - ‘ i r Date

Reference Document

Original Calibration: " March, 1989 -

1989 Ge(Li) Calibration, G2

Verification:

Summary of Results

The following geometries were calibrated:

Marinelli Beaker

60-ml Petri Dish

2" Stainless Steel Planchet
Nylon Planchet

Gamma Well Vvial

Small Petri Dish

125-ml Plastic Jar

1' Stainless Steel Cup

3 Filter Papers -

MB
PD
ST

GW

~ sp

JR

- CP

FL

1w Stalnless SteelICup (O 1lg) CL

NY, PL

Complete efficiency curves can be found in the above

referenced document
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Certificate of Calibration

TMA/Norcal

Calibraton:

[astrument:

Efficiency vs Energy G3

Type:
Germanium Gamma
Spectrometer

Calibratdan Standard:

Multi-gamma standard solution R8/10/135 from Amersham Carporation

Status

Date

- Reference Document

Original Calibration:

March, 1988

1989 Ge(li) Calibration, G3

Verification:

Summary of Results

The following geometries were calibrated:

Marinelli Beaker
60—ml Petri Dish

MB
PD

2" Stainless Steel Planchet ST

Nylon Planchet

Gamma Well Vial

Small Petri Dish
125-ml Plastic Jar

1" Stainless Steel Cup
3 Filter Papers

1" Stainless Steel Cup.

Complete efficiency curves can be found in the above

referenced document.

NY, PL

GW
SP
JR
CP
FL
(0.1g) CL

-

Gt
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Certificate of Calibration -

- TMA/Norcal ]

Calibratioa:

- Efficiency vs Energy

lnsteument:

G4

Type:

Germanium Gamma
Spectrometer '

Calibration Standard:

Multi-gamma standard solution R9/1 0/135 from Amersham Corporation

Status’

Date

"Reference Document

Original Calibration:

March, 1989

1989 Ge(Li) Calibration, G4

Verification:

Summary of Results

The following geometries were calibrated:

Marinelli Beaker:

60-ml Petri Dish

‘MB
PD

. 2" Stainless Steel Planchet 8T

NY, PL

Nylon Planchet

Small Petri Dish . .~ 'SP
125-ml Plastic Jar ' JR
1" Stainless Steel Cup Cp
3 Filter Papers - ~ FL

1w Stalnless Steel Cup (O 1g) CL

Complete efficiency curves can be found in the above

referenced document .




Certificate of Calibration

TMA/Norcal j

Calibraton:

Efficiency vs Ene‘r'gy - Gb

Instrument:

Type: .
Germanium Gamma
Spectrometer

Calibraton Standard:

‘Multi- gamma standard solutxon R9/1 0/135 from Amersham Corporatlon

-Status

Date

Reference Document

" QOriginal Calibration: |

"March,: 1989

Verification: ‘

1989 Ge(Li) Calibration, G5

Summary of Results

The following»geometries were.calibrated;

. Marinelli Beaker

60-ml Petri Dish

2" Stainless Steel Planchet ,ST'
NY,PL

Nylon Planchet
Gamma Well Vial
Small Petri Dish
125-nl Plastic Jar

. 1Y Stainless Steel Cup

3 Filter Papers
v Stalnless Steel Cup

Complete efflc1ency curves. can be found 1n the above

referenced document

MB\
PD

GW

SP
JR .

- CP.
- FL
(0. 1g) CL

N
v

(i o
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APPENDIX 17

COPIES OF RAW DATA SHEETS

TMA
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I | TM&JN A“‘ tLI) ANALYSIS REPURT | :

£ 02-0CT~92 L . o , PAGE 1

NUCLIDE . DPM/GRAI - PCI /GR&M +/— ACT ERR “ERR
: h : 2 sigma Z sigma

BO1924 ‘ . : 000011”8 . - TMA # (GLS) 7090 i
TZERD = 268 292 1992 _ _ ' - B849. 64500 GRAM Aliquot
K 40 - &, PABE-01 (3.127 +/- 2.128) E- -0t &8. 0%
Cr 51 ' € 3. 859E-01 : < 1. 64BE-01 DET LIM
‘Mn 54 < 4, 259E-02 < 1. 918E-02 : DET LIM
Co 58 < 3.392E-02° . % 1. 528E-02 . ‘ DET LIM
Fe 59 < B. 15&4E-02 : £ 3 674E-02 DET LIM
Cao &0 < 5. 835E-02 e 2] 628E-02 DET LIM
In &5 £ 7. 849E-02 3. 53&4E-02 ' DET LIM
Nb 294 . 4 3. 760E-02 1. &94E-02 , DET LIM
Rul0s .- L. 3. 709E~01 £ 1. 671E-01 DET LIM
Cs134 , < 5. 520E-02 £ 2. 486E-02 DET LIM
Cs137 - o < 3. 905E-02 v i, 759E-Q2 DET LIM
Euls2 <. 9. 656E-02 W 4. 350E-02 k DET LIM.
Euls54 ' < 6. S50BE-02 ' bk 2. 931E-02 - DET LIM
Euls5 . < 1. 339E-01 - v &, OB4E-02 o DET LIM
Ra226é 2. 688E-01 (i.211 +/- Q. 407) E-01 ' 33. &%
Th228 2. &30E-01 (i.185 +/- 0.248) E-01 - 21, 0%
Tha3z 1. @19E-01 - (8. 445 +/— 7.853) E-02 ?0. 8%
801926 o : ' 00001139 o TMA # (GLS) 7090 2
TZERQ = 26B8.292 1992 : ‘ 949, 5000 GRAM  Aliquot
K 40 - 3. 101E+01 . (1.2397 +/- 0. o9ﬂ) E+01 . &. &%
Cr 51 < 5.832E-01- . 2. 627E-01 ' DET LIM
Mn 54 _ £ 8. 057E-02 . L4 3. 62%9E-02 DET LIM
Co 38 < B. 688E-02 ‘ < 3. 914E-02 : . DET LIM
Fe 359 < 2.73BE~01 v/ﬁ 1. 25&E-01 DET LIM
Co &0 < 1. D03E-01 < 4. 520E-02 DET LIM
Zn &5 £ 2. 378E-01 < 1. 071E-01 ' _ DET L.IM
Nt 94 < 8. 2558-02 ¢ 3. 719E-02 « DET LIM.
Rui0& L &. 384E-01 : £ 2. 966E-01L o "~ DET LIM
Cs134- < 7. 496E-02 % 3.377E-02 : DET LIM
Cs137 < B. 330E-02 w/é'S.?SQE—OQ DET LIM
Eu1s2 £ 1. 536E-01 - W A 921E-02 DET LIM
Euis54a < 1. 137E-01 L 5. 123E-02 ' - DET LIM
Eul55 < 2.391E-01 o %1 073E-01 - DET LIM
- Ra224 - . 156E-01 (4, 124 +/- 0.4682) E-01 16..5%
Th228 1. 343E+00 (4. 147 +/= 0. 4446) E-O1 7. 2%
Thaz2 1

<O
o
o

. A26E+00 (4. 425 +/- 1.595) E-01 24. 8%

2




02-0CT-92

BO1227
TZERO

i
nJ

o

-
n
0
N

K 40
Cr 51
Mn 54
Ta 28
Fe 39
Ca 60
In &5
‘ Nb %4
| Ruiods
| Cs134
| Cs137
| Euls2z
Euliséd
Eulss.
Rar24
Th228
Th232

aC LCS 9207
TZERO = 274. 644

K40
Cr 51
Mn
Co
Fe
Co

34
38
39
&0
In &5
" NbB 24
Rul0s
Csi34
Csi137.
Euls2
Euls4
Euls5
Raz22é&
. Th228
Th232

PAGE 2
PCI /GRAM _ +/— ACT ERR %ERR
: 2 sigma 2 sigma
00001140 TMA # (GLS) 7090 3
967. 1000 GRAM Aliquat
. 140E+01 (1. 414 +/- 0.086) E+01 &, 1%
. 959E-01 £ 3. 135E-01 DET LIM
C111E-02 < 3. 453E-02 DET LIM
. 222E-02 < 3. 253E-02 DET LIM
. 339E-01% < 1. 054E-01 DET LIM
. 298E-02 o = &, 188E-02 . DET LIM
. 156E-01 " T 9. 711E-02 DET LIM
. 053E-02 < 3. 628E-02 DET LIM
. &59E~01 < 2. 999E-01 DET LIM
. 199E-02 T4, 144E-02 DET LIM
. 228E-02 v/ 3. 706E-02 DET LIM-
. 852E-01 v 8. 341E-02 DET LIM
. 229E-01 VL 5. 535E-02 DET LIM
. 342E-01 v 1. 055E-01 o DET LIM
. 021E+00 (4. 599 +/— 0.721) E-01 15. 7%
. 40&6E+00 (6. 334 +/— 0.571) E-01 - 9. 0%
. S0SE+Q0 (4. 778 +/~ 1.614) E-01 23. 8%
00001141 TMA # (GLS) 7090 4
' 1. 0Q00 SMPL - Aliquot

. 309E+02 < 1. 491E+02 DET LIM
. 0BE+02 < 8. 5396E+01 DET LIM
. 520E+01 - < 1. 5B6E+01 DET LIM
. 550E+01 1. 599E+01 DET LIM
. OL&LE+O1 .« 3. 633E+01 DET LIM
. 791E+02 (1.257 +/- 0. 279) E+02 22, 2%
. 450E+01 £ 2. 455E+01 DET LIM
. P15E+01 < 2. 214E+01 DET LIM
. 981E+02 1. 343E+02 DET LIM
. HLFE+01 < 2.103E+01 _ DET LIM
. O02E+02 (9.023 +/—- 2.175) E+01 24. 1%
. 372E+01 < 3. 321E+01 : DET LIM
. 74B5E+OL £ 2. 144E+01 DET LIM
Q74E+01 <. 4. OB7E+01 DET LIM
702E+01 7 3. 019E+01 DET LIM
. 034E+01 4 2. 268E+01 DET LIM
. 915E+02 < 8. 62BE+01 "DET L.IM
ATQ&JQ -
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o 02-0CT-92

NUCLIDE PCI /GRAM +/— ACT ERR “ZERR

2 - sigma 2 sigma

TMA # (GLS) 70390 2

AC BLANK 2208 00001142

TZERO = . 276. 621 1992 - 1.0000 SMPL Aliquot
K 40 < 4, 2B3E+02 T 1. FIPE+0Z DET LIM
Cr 51 ' © 4 1. B3LE+0OZ ¢ 8. 248E+01- DET LIM
Mn 54 < 2. 243E+01 < 1. 011E+01 DET LIM
Co 58 < 1, 974E+01 ¢ 8. 892E+00 DET LIM
Fe 5% ¢ b, S12E+01 £ 2. 933E+01 DET LIM
Co &0 { 3. 210E+0t1 < 1. 444E+01 DET LIM.
Zn &5 $ 5. 23BE+01 7 2. 359E+01 DET LIM
‘Nb 94 £ 2.374E+01 < 1. Q&49E+01 DET LIM
RUlCS | £ 2. 200E+02 Z 9. Q08E+01 DET LIM
Cs134 I 2. 525E+01 < 1. 137E+01 DET LIM
Cs137 < 2. A47E+O1 < 1. 2C2E+01 DET LIM
Euls2 < 4. 8B6E+01 < 2. 201E+01 DET LIM
Euls4 < 3. 238E+01 < 1. 438E+01 DET LIM
Euls5 + 4. 233E+01 < 2.807E+01 DET LIM
Ra224 £ b, 322E+01 £ 2.938BE+01 DET LIM
‘Th228 L 4, 5340E+01 - £ 2. 045E+01 DET LIM
Th232 < 1. 123E+02 : : O040E+01 DET LIM

| ) w5, : :
S s S A iy |

QC 9209 REPLICATE #1 00001143 TMA # (GLS) 7090 - 6
TZERO = 268.292 1992 ‘ ‘200. 0400 GRAM Aliquot
. D ——
K 40 < 3..526E+00 < 1. 588E+00 DET LIM
Cr 51 < 1. 379E+00 < & 213E-01 . DET LIM
Mn 54 < 2.293E-01 < 1. 033E-01 DET LIM-
Co 58 £ 1. A49E-01 £ 7. 429E-02 DET LIM
Fe 39 < b, 99TE-01 £ 3. 152E-01 DET LIM
Co &0 £ 2. 657E~01 I I97E-OL DET LIM
Zn A5 < 4. 4088-01 T 1. 984E-01 DET LIM
Nb 94 < 1. 707E-01 T 7. 4B9E-02 DET LIM
RuiGa < 1. S4BE+00 . < & 971E-C1 DET LIM
Cs134 £ 2. 333E-01 - £ 1.051E-01 DET LIM
Csia7 < 2. 089E-01 £ 9. 40SE-02 DET LIM
Euls2 £ 2.827E-01 < 1. 274E-01 DET LIM
EuiS4a £ 1. 975E-01 < 8. 895E-02 DET LIM
Eu1lss £ 3. 342E-01 = 1. 505E-01 DET LIM
Ra226 < 3. B20E-01 - ¥ 1. 72iE-01 DET LIM
Th228 2. 820E-01 (1.180 +/— 0.899) E-01. 74, 2%
Th232 £ 7. 445501 - . 3. 363E-01 DET LIM
“ A
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