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October 5, 1992 

Ref. TMA/Norcal N2-09-203-7090 

Mr. John Bourgeault 
Westinghouse Hanford Company 
2355 Stevens Drive 
Richland, WA 99352 

Dear Mr . Bourgeault: 

SENT BY FEDERAL EXPRESS 

Enclosed on the Summary Data Section are the gamma scan results for the soil 
samples from SAF#92-311, sodium dichromate Barrel 100-IV-4 Location, we received 
28 September 1992. The QA/QC results are also given in the Summary Data Section . 
The samples were processed on the rush basis . The Summary Data Inc luding QC's 
and appendice s are found in pages 1 through 93 . 

Please call if you have any questions concerning this data. 

Sincerely, 

D~~:.1::~~D 
Manager, Nuclear Programs 

DPK/jv 

Enclosure s : Sec tions 1 and 2 
Appendice s 

/// 
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SDG 7090 
Contact Dinkar P. Kharkar 

Client Westinghouse Hanford 
Contract MBH-SVV-069262 

CASE NARRATIVE 

1.0 GENERAL 

1.1 

1. 2 

1. 3 

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 is comprised of the three samples listed on the Chain-of-Custody 
documents and is identified as Sample 1 through 3. 

CHAINS-OF-CUSTODY 

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

SAMPLE VOLUME 

1000 mL bottles of sample were received for the analyses. 

MISSING SAMPLES 

All samples were accounted for in an undamaged condition. 

1.4 HOLDING TIMES 

2.0 

The collections were made on 9/24/92 and the sample processing was 
initiated within 180 days of collection. 

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 

TMA 



SDG 7090 
Contact Dinkar P. Kharkar 

2.3 REPLICATES 

CASE NARRATIVE 

Client Westinghouse Hanford 
Contract MBH-SVV-069262 

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 Analvses: Gamma scan analysis did not find positive 
concentrations of gamma nuclides. The MDA' s for 59 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 

TMA 
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SECTION 2 Summary Data Including QC's 



TM A .Np R C·A L 
REPORTING GROUP 7090 

SDG 7090 
Contact Dinkar Kharkar 

SUMMARY DAT A 

tiient W~~tihghouse Hanford 
Contract MBH-SVV-069262 

S E C T I O N 

·. T A B L E. 0 F. C O N T E N T S 

About this section 

Sample summaries 

Prep Batch summary 

Work Summary 

Reagent Blanks 

Lab Control Samples 

Replicates 

Data Sheets 

Result summaries 

Method Summaries 

Report Guides 

1 

3 

5 

6 

7 

8 

9 

~o 

13 

14 

,15 

, Lab id TMAN 
Protocol -w=c ___ H_E_I_S_ 

Version Ver 1. o 
Form DVD-TOC 

Version 2.17 ~~---
Report date 10/05/92 



TMA NORCAL 
REPORTING GROUP 7090 

SDG 7090 
contact Dinkar Kharkar REPORT GU IDE 

Client Westinghouse Hanford 
Contract MBH-SVV-069262 

ABOUT·, THE DAT A SUMMARY SECTION 

The Data Summary Section of a Data Package has all data, in several 
useful orders, necessa~y for first level, routine review of the data 
package for a S~mple Delivery ~rriup (SDG). This section follows the 
Data Package Narrative, which has an overview of the-data package and a 
discussion .of special problems. It.•is followed by the Raw Data Section, 
which has full details. 

The Data Summary Section has several groups of reports: 

SAMPLE SUMMARIES 

The Sample Summary Reports (variously titled LAB, SAMPLE, DEPARTMENT and 
QC SUMMARY to reflect the sort order) show all sa~ples, including QC 
samples, reported in one SDG. These reports cross-reference client 
and lab sample identifiers. 

PREPARAT10N BATCH SUMMARY 

The Preparation Batch-Summary Report shows all preparation barches 
(lab groupings reflecting how work was organized) relevant to the 
reported SDG with info~mation necessary to ~h~tk the completeness and 
consistency of the SDG. 

WORK SUMMARY. 

The Work Summary Report shows all samples and. work done on them 
relevant to the reported SDG. 

REAGENT BLANKS 

lbe Reagent Blank Reports~ one for each Reagent Blank relevant to the 
SDG, sho~ all results and primary·sup~orting information for the blanks. 

LAB CoNr~oL SAMPLES 

The Lab Control sample Reports, one for each Lab Control Sample r~levant 
to _the SDG, show all results, recoveries·and primary supporting 
information f~r these QC samples. 

Lab id TMAN 
Protocol 1,/HC-HEIS 

REPORT GUIDES Version Ver 1.0 
Page 1 Form DVD-RG 

SUMMARY DATA SECTION Version 2 .17 
Page 1 Report date 10/05/92 



TMA NORCAL 
REPORTING GROUP 7090 

SDG ~7~0~9~0 _______ _ 

Contact Dinkar Kharkar GUIDE, cont. 
.Client Westinghouse Hanfo~d 

Contract MBH-SVV-069262 

ABOUT THE DATA SUMMl\RY SECTION 

REP.LI CATES 

The ~eplicate Reports, one. for each Replicate and Original sample pair 
relevant to the SDG, show al.l results, differences and primary 
supporting information ior these QC ~amples. 

MATRIX SPIKES 

The .Matrix Spike Reports, one for each Spiked and Ori.ginal_sample pair 
relevant to the SDG, ~how all results,· recoveries and primary supporting 
information. for these QC samples. 

DATA SHEETS 

The Data Sheet Reports, one for each client,sample in the SDG, show all 
results and pfimari supporting inform~tion for t~ese samples. 

RESULT SUMMARIES 

The Result Summiry Reports, one· for each tist used in the SDG, show all 
results and QC fof one parameter on bne pa~e. (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 ~none page.-

REPORT GUIDES 

The Report Guides, ·one. for. each_ of the above groups of reports, have 
documentation on how to read the as~ociated reports. 

Lab id THAN 
Protocol IJHC-HEIS 

REPORT GUIDES Versi~n Ver 1. 0 
Page 2 Form DVD-RG 

SUMMARY DATA SECTION Version 2. 17 
Page 2 Report date 10/05/92 



Westinghouse Hanford 
Company 

CHAIN OF CUSTODY 003032 

Custody Form Initiator L. GUERRA /R. ARNOLD 

Company Contact . K. N. POOL / C. E. HE IDEN Telephone 37 6-2640 

Project Designation/Sampling Locations __ SA_F_#_9_2_-_3_1_1 ______________ Collection Date _9-_2_4_-_9_2 ___ _ 

SODIUM DICHROl1ATE BARREL. LOCATION 100-IU-4 

Ice Chest No. ..$ Vl-( (_- 2] 3 Field Logbook No. WHC-N-205-19 

Bill of Lading/Airbill No. 7 5"2.... t .5fo .. 7 'JO (_p Offsite Property No. _____ _ 

Method of Shipment SAMPLE DOUBLE-BAGGED PLACED IN WET ICE. AIR FRIEGHT. 

Shipped to __ T_;_t..:...•1A--'-/-'R_;_Ic.:.C_;_Ht-'·10::...N_D_CA_9_4_80_4 ______________________ _ 

Possible Sample Hazards/Remarks __ UN_K_N_O_W_N ________ _..;.. _______________ _ 

SEE SAMPLES ANALYSIS REQUEST FOR INDIVIDUAL CONTAINERS AND ANALYSIS. 

B01924 (3) BOTTLES 

- 801926 (3) BOTTLES 

B01927 (3) BOTTLES 

D Field Transfer of Custody 

L. GUERRA 

Relinquished by: · 

Relinquished by: 

i Disposal Method: 

\ Comments: * .,Kr:"'_C(;,_;v<~,) 
·! 

Sample Identification 

CHAIN OF POSSESSION 

Receive~ by: 
~- . L 

' ~/t✓t'+/4-,( ... ( -

/? I 

I ~)~<,<,,,..,....r1 .. -

Received by: 

Received by: 

Received by: 

Final Sample Disposition 

Disposed by: 

(Sign and Print Names) 

Date/Time: 

' 1 - 2 )( - 'J '2_ 7 ~·.., . / \ 1-1V""r,n ,_ C•- .... _ 

Date/Time: 

Date/Time: 
(J l : .. ::; r1' 

I ~ ~ 

Date/Time: 

Date/Time: 

• r-..,3 

A-6000-407 (12/90) 



@ Westinghouse 
H_anford Company SAMPLE ANALYSIS REQUEST ;U 

· . Ct?c ·o.36~2.. 
Collector L.GUERRA / R. ARNOLD Date 9-24-92 

Company Contact K.N.POOL / C.E. HEIDEN Telephone ( 509 l 376-2640 

Sample 
* 

Date Time 
Number and Type of Sample Containers/Analysis Requested 

Number Collected Collected 

1301924 s 9-24-92 10:05 ;;.-- (1) 250ml (G) Cr+6 (S\J-846 7179) 

y (1) 250ml (G) ICP/GFAA t-1ETALS (CLP) 

f 
' J, ·"' (1) 1000ml (G) GAMf!A SPEC. { RC-30) · I 

B01926 10: 21 .:,;-· (1) 250ml (G) Cr+6· (Svl-846 7179) 
1.,-· 

(1) 250ml (G) .ICP/GFAA ~ETALS (CLP) :.., 

~ I i ,1 
,/ (1) lOOOrnl (G) GAMMA SPEC. ( RC-30) 

f10lS?7 I 10: 21 c.,· (J.) ~50ml (G) Cr+6 ~S~•i--846 7179) 
\ I (1) 250ml (G) I CP /GFAA t1ET.L\LS (CLP) -

' , . Ii} ~ ., r -· (1) 1000ml (G) GAt1MA SPEC. ( RC-30) 
/ 

·, 

.,,- ~41. "-··")/ '. I . -~ l~D-.:-'Z/2-S //4 ~ /9) 
~ 

, 

.......... 
I'--.... 
~ 

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

~ ..... 
~ __., 
~ -:I ----~ 

7 )<--....__ 
/7 ...... 
~ 

/-~~ 
/~ 

~ 
-....____ 

-....____ 
*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 SAF#92-311 SODIUM DICHRDr1ATE BARREL. LOCATION lOOIU-4 

Special Handling and/or Storage SAt1PLES TO BE KEPT COOLED TO 4°c PRIOR TO ANALYSIS. 

Possible Sample Hazards NON-DETECTABLE WITH FIELD INSTRUTt1ENT. \) ! ; u u 

A-6000-406 (06/91) 



SDG 7090 
Contact Dinkar Kharkar 

CLIENT SAMPLE ID 

B01924 
B01926 
801927 
Reagent Blank 
Lab Control Sample 
Replicate (N209203-01) 

SAMPLE SUMMARY 
Page 1 

SUMMARY.DATA SECTION 
Page 3 

MATRIX 

SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 

TMA NORCAL 
REPORTING GROUP· 7090 

SAMPLE SUMMARY 

CHAIN OF 
CUSTOOY · COLLECTED RECEIVED 

003032 09/24/92 09/28/92 
003032. 09/24/92 09/28/92 
003032 09/24/92 09/28/92 

09/24/92 

SAMPLE 
Ill/VOL 

Client Westinghouse Hanford 
· Contract MBH-SVV-069262 

LAB 
SAMPLE ID 

N209203-01 
N209203-02 
N209203-03 
N209203-05 
N209203-04-
N209203-06 

DEPART"ENT ·• 
SAMPLE ID QC BATCH 

7090-001 7090 
7090-002 7090 
7090-003 7090 
7090-005 7090 
7090-004 7090 
7090-006 7090 

Lab id _TM_A-N __ 
Protocol WHC-HEIS 
Version Ver 1.0 

Form DVD-CS 
Version =2-:...a1.:....7 __ 

Report date 10/05/92 



SDG 7090 
Contact Dinkar Kharkar 

CHAIN OF 
QC BATCH CUSTOOY 

7090 003032 

QC SUMMARY 
Page 1 

SUMMARY DATA SECTION 
Page 4 

CLIENT SAMPLE ID 

B01924 
B01926 
B01927 

Reagent Blank 
Lab Control Sal!l)Le 
Replicate (N209203-01) 

TMA NORCAL 
REPORTING GROUP 7090 

QC SUMMARY 

MATRIX COLLECTED RECEIVED 

SOIL 09/24/92 09/28/92 
SOIL 09/24/92 09/28/92 
SOIL 09/24/92 09/28/92 

SOIL 
SOIL 
SOIL 09/24/92 

Client Yestinghouse Hanford 
Contract MBH-SW-069262 

SAMPLE 
\IT/VOL 

LAB DEPARTMENT 
SAMPLE ID SAMPLE ID 

N209203-01 7090-001 
N209203-02 7090-002 
N209203-03 7090-003 

N209203-05 7090-005 
N209203-04 7090-004 
N209203-06 7090-006 

Lab id ~TM=A .... N'----
P rotoco l \JHC-HEIS 
Version Ver 1.0 

Form DVD-QS 
Version =2_.1_7 __ _ 

Report date 10/05/92 



SDG 7090 
Contact Dinkar Kharkar 

TEST MATRIX METHOO 

G81l1118 Spectroscopy 
GAM SOIL Ganma Scan 

TMA NORCAL 
REPORTING GROUP 7090 

PREPARATION BATCH SUMMARY 
Client ~estinghouse Hanford 

Contract MBH-SW-069262 

PREPARATION --- PLANCHETS ANALYZED --- QUALi- FIRST SECOND 
REVIEW BATCH CLIENT BLANK LCS REP/ORIG MS/ORIG FIERS REVIEW BY BY 

2713-120 3 1/1 10/02/92 DPK 10/02/92 NJV 

Replicates and Matrix Spikes are those with original (Client) sa~le in this Sa~le Delivery Group. 
Blank and LCS planchets are those in the same preparation batch as some Client, Replicate or Spike sa~le. 

PREP BATCH SUMMARY 
Page 1 

SUMMARY DATA SECTION 
Page 5 

Lab id ___ TM ___ A __ N __ 

Protocol WHC-HEIS 
Version Ver 1.0 

Form DVD-PBS 
Version .._2.,_.1_7 __ _ 

Report date 10/05/92 



SDG 7090 
Contact Dlnkac Kh1rk9r 

Lab aaaple fd J2Q2ZQ!•O] 
Dept sample td 7090•00] 

Recefv•d 09/28(92 

PARANETEI 

GAMMA SCAN ANALYTES 
Potaufum 40 
Iron 59 
Chroaifum 51 
Cobalt 60 
Zfnc 65 
Ruthenfu111 106 
ceaium 134 
Cesium 137 
EuroplUII 152 
Europium 1S4 
R1dfu11 226 
Thorfu11 228 
Thorfu11 232 

DATA SHEETS 
Pate 1 

SUll&IY DATA SICTIOI 
Page 10 

CAS 10 

13966·00·2 

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

7440·29·1 

DSM 

TXA, HORCAL 
IEPOITlil AROUP 7090 

DATA SBBB'l' 

Client weatfnshouso Hanford 
Contract MBK•syy-069262 

Client sample Id .1~9_1.,.z_, ________ _ 
Netrtx ~s~o_r.L ___ _ 

Collected 09[Z4{92 
Chain of custody fd .9.9.l.Q.5.z.__ ___ _ 

usµu 
pCl/8 

2• Ell 
(CDUU) 

0.21 

0,041 
0.025 
0.079 

NDA 
pCl/fii 

I 

RDL 
pCl/8 

QUALI
FIERS TEST 

0.050 

o.oso 

CAM 
GAN 

OA" 
GAN 

0.050 
0.10 
0 .-10 
0., 0 II 

GAN 
GAN 
CAM 
GAN 
OAIII 
GAN 
~AN 
GAN 
GAN 

Lab Id TMAN 
Protocol WHC•H§I s 
Version YU 1,0 

Form pyp-os 
Ver.a f vn 2. I lI 

Report d11to 10/05/9Z 

002 



SDG ZHS! 
Contact p1n1car D•ct,r 

Ub .•••pl• fd HHZ!ll·H 
Oept Hllpl• Id ·ZH2·Hi 

Reo•lved HlUlH 

PHANETIR 

QlNNA SCAN ANALTTES 
Poteu1 um 40 
Iron 59 
Chromium 51 
Cobalt 60 
!Inc 65 
Ruthenium 106 
Ceatuai 134 
CHlum 137 
Eu.roplu111 152 
Europtu• 154 
RadfUII 226 
Thortu• 228 
Thorium 232 

DATA SHEETS . 
Page 2 

SUIINAIY DATA SECTIO• 
P•I• 11 

CAIi • 0 

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 
7'40•29·1 

,:, 

DSM 

TXA JIIOaCAL 
lEPOIT(JI GROUP 7090 

DATA SKBB'l' 

RESULT 

pC1/I 

Cl lent 
Contract 

Client aa• ple fd 
Nltth 

Collected 
Chetn of cuatocly fd 

2•·EH 
CCOUIT> 

D.93 

0.068 
o·.045 
0 .16 

IIDA 
pCf/6 

itll!iDlbDYII flU!fs!l::st 

'"" ~ syv-069262 

I01926 
w~ 
ULi 4 l2Z 
gg30;1z 

RDL 
pCl/1 

0.050 

0,050 

o.oso 
0.10 
a.10 

a .1 a 

QUALI-

FIERS TEST 

GAN 
GAN 
DAIii 
GAN 

GAM 
GAN 
GAN 
GAN 
GAN 
GAN 
GAN 
CAN 
GAN 

Lab Id .I~N~A~H--
Protocol WKC•HEJ§ 

Version Ytc 1.0 
Forni pyp-ps 

Version· ..,l. .... l.i..7 __ _ 
leport date ]0/05(9Z 

003 



SDG Z22!2 
Contec:t Ptnk1r 5baclcac 

Lab sa• ple fd IIH2Hl·!2J 
Dept 1111ple fd I2H·!ID 

Recetved HlUlH 

PAIANl!TH 

GANNA SCAN ANALYTES 
POtHIIIUII ,o 
Iron 59 
Chro111hi11 51 
Coblilt 60 
l. Inc 65 
Rutl\enfu11 106 
Ceslulll 134 
Caatum tS7 
£uropfu111 152 
Europium 154 
Radium 226 
Tl\orfu11 228 
Ttiortu11 23Z 

DATA SHEl!TS 
Page 3 

SUNNAIT DATA S!CTIO• 
,.,. 12 

CAS NO 

14392-02-0 
10198-40·0 
17982•39·3 
13967-48-1 
17967-70•9 
10045•97·3 
1'683-23•9 
,ssas-10-1 
13982-67-7 
14Z74•82•9 

7440-29-1 

DSM-

TKA,HORCAL 
REPDITtH GRou,·7090 

DATA SHBBT 

IHULT 
pCf/Q 

client 

Contract 

Cl font •••Pl• Id 
-Netr f .JC 

Col loctad 
Chain of c:uatody fd 

Z• Ell 
(COUIT) 

0.86 

0.072 
0.057 

0 .16 

NDA 
pCI/G 

H11sfoabiYII H1af2csl 
P'IU - syy- 9692,62 

IPJ22,7 
U>.a 
Q2tl!tL2Z 
99;J23~ 

IDL 
pCI/CI 

0.050 

0.050 

o.oso 
0. t 0 

0., 0 

0., 0 

QUALi· 
FIERS TEST 

GAN 
·GAM 

GAN 
GAN 
GAN 
GAN 
GAN 
GAN 
GAN 
GAN 
GAN 
GAN 
GAN 

Lab Id ,._T.,.M..,A..,H __ _ 

P~otocol WMC•HEtS 
V11rsfon Yot ] ,Q 

Form RYQ·Q§ 
Versfon -2~ •• ].7 __ _ 

Report date 10/05/92 

004 



SDG 7090 
Contact Dinkar Kharkar 

CLIENT SAMPLE ID LAB, SAMPLE ID 
MATRIX COLLECTED 

CUSTCX)Y RECEIVED 

B01924 N209203-01 
SOIL 99/24/92 

003032 09/28/92 

B01926 N209203-02 
SOIL .09/24/92 

003032 09/28/92 

B01927 N209203-03 
SOIL 09/24/92. 

003032 09/28/92 

Reagent Blank N209203-05 
SOIL 

Lab Control Sample N209203-o4 
SOIL 

Replicate (N20~203-0i) N209203-06 
SOIL 09/24/92 

03032 09/28/92 

COONTS OF TESTS BY SAMPLE TYPE 
TEST CLIENT BLANK 

GAM 3 1 

TOTALS 3 1 

\,'ORK SUMMARY 
Page 1 

SUMMARY DATA SECTION 
Page 6 

LCS REP SPIK!: 

1 1 

1 1 0 

PLANCHET 

7090-001 

7090-002 

7090-003 

7090-005 

7090-004 

7090-006 

TOTALS 

6 

6 

TMA NORCAL 
REPORTING GROOP 7090 

WORK-SUMMARY 

SUF-
TEST FIX ANALYZED METHOD 

GAM 10/01/92 Ganma Scan 

GAM 10/01/92 Ganma Scan 

GAM 10/01/92 Ganma Scan 

GAM 10/02/92 Ganma Scan 

GAM 10/02/92 Ganma Scan 

GAM 10/01/92 Ganma Scan 

Client Westinghouse Hanford 
Contract MBH-SW-069262 

REFERENCE 

Lab id ___ TM ___ A=N __ 

Protocol· WHC-HEIS 
Version Ver 1.0 

Form DVD-CWS 
Version ""2 ..... 1 ..... 7 __ 

Report date 10/05/92 



TMA NORCAL 
REPORTING GROUP 7090 

---

\"' 

REAGENT BLANK 

SD G 7090 
Contact Dinkar Kharkar 

Lab sample id N209203-05 
Dept sample id 7090-005 

PARAMETER 

GAMMA SCAN ANALYTES 
Potassium 40 
Iron 59 
Chromium 51 
Co_balt 60 
Zinc 65 
Ruthenium 106 
Cesium 134 
Cesium 137 
Europium 152 
Europium 154 
Radium 226 
Thorium 228 
Thorium 232 

REAGENT BLANICS 
Page 1 

SUMMARY DATA SECTION 
Page 7 

CAS NO 

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. 2a ERR 
pCi/G (COUNT) 

·client '.lestinghouse Hanford 
Contract MBH-SVV-069262 

Matrix SOIL' 
Material 

MDA 
pCi/G 

\ 1/o.Yii/f : 
\(J:o\=:'ifj§f 
•< :Jp'<.1·1(\ 
••?• 'ifo'Ofg,\ 

::oua:·,s+ 
/64&,:N: 

.:){0}029( 
\\\OJih.•9r 
·::rcrtq.lit 

:· :\:Ii'.II::i:!:t1: _ 
>.•:tQ}:Q:§.7:( 

RDL 
pCi/G 

QUALi -
FIERS TEST 

0.050 

0.050 

0.050 
0.10 
0. 1 0 

0.10 

Lab id 
Protocol 
Version 

Form 
Version 

Report date 

THAN 

GAM 
GAM 
GAM 
GAM 
GAM. 
GAM. 

GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 

'.IHC·HEIS 
Ver 1.0 
DVD-OS 
2 .17 
10/05/92 



r •,:.: 

/ I 

SDG 7090 
·contact Dinkar Kharkar 

Lab safl1)le id N209203-04 
Dept safl1)le id 7090-004 

PARAMETER 

GAMMA SCAN ANALYTES 
Potassiun 40 

· Iron 59 
Chromiun 51 
Cobalt 60 
Zinc 65. 
Ruthenium 106 
Cesium 134 
Ces1un 137 
Europiun 152 
Europiun 154 
Radiun 226 
Thoriun 228 
Thorium 232 

LAB CONTROL SAMPLES 
Page 1 

SUMMARY DATA SECTION 
Page 8 

RESULT 
pCi/G 

'""llf'"' I _ l;1~U1i1.llj! 
' r-P', l!rJ! , 

,, m 
~).l' ~ 

TMA NORCAL 
REPORTING GR<XJP _7090 

LAB CONTROL SAMPLE 

2u ERR 
(COUNT) 

MDA 
pCi/G 

RDL 
pCi/G 

QUALI- ADDED 
FIERS TEST pCi/G 

Client·Westinghouse Hanford 
C~ntract MBH-SW-069262 

Matrix =SO~I~L __ _ 
Material _________ _ 

2u ERR 
pCi/G 

REC 3u LMTS PROTOCOL 
X (TOTAL) LIMITS . 

Lab id ""'TM=A ... N...._ __ 
Protocol WHC-HEIS 
Version Ver 1.0 

Form DVD-LCS 
Version =-2'-'.1 .... 7 __ _ 

Report date 10/05/92 



SDG 7090 
Contact Dinkar Kharkar 

REPLICATE 
Lab sample id N209203-06 

Dept sample id 7090-006 

PARAMETER 

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 

REPLICATE 2u ERR 
pCi/G (COUNT) 

TMA NORCAL 
REPORTING GROUP 7090 

REPLICATE 

ORIGINAL 

Lab sample id N209203-01 
Dept sample id 7090-001 

Received 09/28/92 

Client Westinghouse Hanford 
Contract MBH-SVV-069262 

Client sample id =B0"--'1'--9"'"24""--_____ _ 
Matrix =SO~l~L ______ _ 

Collected 09/24/92 
Chain of custody id ~00~3'"-'0=3-=-2 ___ _ 

HOA 

pCi/G 
RDL 

pCi/G 
QUALi- ORIGINAL 2u ERR. 
FIERS TEST pCi/G (COUNT) 

MDA 

pCi/G 
QUALi- RPO 3u PROT 
FIERS X TOT LIMIT 

\~jfa}••· 
•os2:- o.o5o 

.}/cilz&•••••• 

··••··········~•i•t{•········ ·• o;b~4 o.o5o 
<fo;,3< 0.10 
.:: cff oa9 o . 1 o 

&,+< 0.10 
Thorium 228 
Thorium 232 

o • 090 ::J]it 

REPLICATES 
Page 1 

SUMMARY DATA SECTION 
Page 9 

Lab id ""'TM"'A""N'---
P rotoco l WHC-HEIS 
Version Ver 1.0 

Form DVD-REP 
Version :2.,_.1..,,7 __ _ 

Report date 10/05/92 



SDG 7090 
Contact Dinkar Kharkar 

Lab sample id N209203-01 
Dept sample id 7090-001 

Received 09/28/92 

PARAMETER CAS NO 

GAMMA SCAN ANALYTES 
Potassium 40 13966-,00-2 

14392-02-0 
10198-40-0 
17982-39-3 
13967-48-1 
17967-70-9 
10045-97-3 
14683-23-9 
15 585 - 10- 1 
13982-67-7 
14274-82-9 

lrori 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 1 0 

7440-29-1 

TMA NORCAL 
REPORTING GROUP 7090 

DATA SHEET 

·Client 
Contract 

Client sample id 

RESULT 
pCi/G 

Matrix 
Collected 

Chain of custody id 

2u ERR 
(COUNT) 

0.21 

0.041 
0.025 
0.079 

MDA 
pCi/G 

'.lestin9house Hanford 
MBH-SVV-069262 

B01924 
SOIL 
09/24/92 
003032 

RDL 
pCi/G 

QUALI
f.IERS TEST 

0.050 

0.050 

0.050 
0.10 
0. 1 0 

0.10 

Lab id 
Protocol 
Version 

Fo.rm 

Version 
Report date 

THAN 

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

'.IHC·HEIS 
Ver ,. 0 

DVD-DS 
2 .17 
10/05/92 



I, Ill 
SDG 7090 

Contact Dinkar Kharkar 

Lab sample id N209203-02 
Dept sample id 7090-002 

Received 09l28l92 

PARAMETER CAS NO 

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 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 

SUMMARY DATA SECTION 
Page 11 

TMA NORCAL 
REPORTING GROUP 7090 

DATA SHEET 

Client 
Contract 

Client sample id 

RESULT 
pCi/G 

Matrix 
Collected 

Chain of custody id 

2a ERR 
C COUNT) 

0.93 

0.068 
0.045 
0. 16 

MDA · 
pCi/G 

\Jestinghouse Hanford 
MBH-SVV-069262 

801926 
SOIL 
09l24l92 
0 03 03 2 

RDL 
pCi/G 

QUALi -
FIERS TEST 

0.050 

. 0. 050 

0.050 
0.10 
0. 1 0 
0.10 

Lab id 
Protocol 
Version 

Form 
Version 

Report date 

TMAN 

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

IJHC-HEIS 
Ver 1.0 
DVD-DS 
2. 17 
10l05l92 



l[t.1· 
SDG 7090 

Contact Dinkar Kharkar 

Lab sample id N209203-03 
Dept sample id 7090-003 

Received 09/28/92 

PARAMETER CAS NO 

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 3 

SUMMARY DATA SECTION 
Page 12 

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 7090 

DATA SHEET 

Client 
Contract 

Client sample id 

RESULT 
pCi/G 

Matrix 
Collected 

Chain of custody id 

2o- ERR 
(COUNT) 

0.86 

0.072 
0. 057 
0 .16 

MDA 
pCi/G 

\Jestin9house Hanford 
HBH·SVV-069262 

801927 
SOIL 
09/24/92 
003032 

RDL 
pCi/G 

QUALI-
FIERS TEST 

0.050 

0.050 

0.050 
0.10 
0. 1 0 

0. 1 0 

Lab id 
Protocol 
Version 

Form 
Version 

Report date 

THAN 

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

\JHC·HEIS 
Ver 1. 0 
DVD - D S 
2. 1 7 
10/05/92 
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Test GAM Matrix -s•~l=L __ 
SDG 7090 

Contact Dinkar Kharkar 

LAB 
CLIENT SAMPLE ID SAMPLE 

SUF-
ID FIX 

Preparation batch 2713-120 Prep error 
B01924 N209203·01 
B01926 N209203-02 
B01927 N209203·03 
Blank (Stnd=QC-9208) N209203-05 
LCS (Stnd=QC-9207) N209203·04 
Replicate (N209203·01) N209203·06 

Nominal values and limits from method 

RESULT SUMMARIES 
Page 1 

SUMMARY DATA SECTION 
Page 13 

·TMA NORCAL 
REPORTING GROUP 7090 

RESULT SUMMARY 
GAMMA SCAN 

GAMMA SPECTROSCOPY 

PLANCHET Cobalt 60 Cesiun 137 

15.0 X 

7090-001 u 
7090-002 u 
7090-003 u 
7090-005 u 
7090·004 ok 
7090-006 u 

RDLs (pCi/G) 0.050 0.050 

Client ~estin9house Hanford 
Contract MBH·SW-069262 

Lab id ___ TM ... A_,N ___ _ 

Protocol ~HC-HEIS 
Version Ver 1.0 

Form DVD-CRS 
Version =2.._.1..,7 __ _ 

Report date 10/05/92. 



Test GAM Matrix :::.:SO::..:l..:.L __ 
SDG 7090 

Contact Dinkar Kharkar 

TMA NORCAL 
REPORTING GRCXJP 7090 

METHOD SUMMARY 
GAMMA SCAN 

GAMMA SPECTROSCOPY 

Client Westinghouse Hanford 
Contract MBH·SW-069262 

LAB SUF- MAX MDA ALIQUOT RESID YIELD CCXJNT FWHM DAYS ANAL-
CLIENT SAMPLE ID SAMPLE ID FIX PLANCHET 

Preparation batch 2713-120 Prep error 15.0 X 

B01924 N209203-01 7090-001 
B01926 N209203-02 
B01927 N209203·03 
Blank (Stnd=QC-9208) N209203-05 
LCS (Stnd=QC-9207) N209203-04 
Replicate (N209203-01) N209203-06 

Nominal values and limits from method 

7090-002 
7090-003 
7090-005 
7090-004 
7090-006 

PROCEDURES RC-30 Ge(Li) Preparation 

METHOD SUMMARIES 
Page 1 

SUMMARY DATA SECTION 
Page 14 

pCi/G G mg % min keV HELD PREPARED YZED DETECTOR 

</: o:;037, 850 
fhH:Fi 950 

'❖ 

:frd1\\ 970 
::):6\:"039) 750 
?:;;:::04a} 75 o 
:rod~nw 200 

.•:•--

0.050 750 

10/01/92 MB,02,00 
10/01/92 MB,03,00 
10/01/92 MB,05;00 
10/02/92 MB,05,00 
10/02/92 MB,02,00 
10/01/92 JR,01,00 

100 180 

AVERAGES± 2 SO MDA ____Q_,_ll_ ± _Q_,_.fL 

FOR 6 SAMPLES YIELD ___ ± 
FWHM ___ ± 

Lab id .... TM .... A=N __ 

Protocol WHC·HEIS 
Version Ver 1.0 

Form DVD·CMS 
Version =-2-:..:1..:..7 __ 

Report date 10/05/92 



SDG 7090 

TMA NORCAL 
REPORTING GROUP 7090 

Contact Dinkar Kha~kar REPORT GUIDE 
Client Westinghouse Hanford 

Cori~ract MBH-~VV-b69262 

SAMPLE SUMMARY 

The Sample Summary Reports (variously ti_tled LAB, SAMPLE, DEPARTMENT and 
QC SUMMARY to reflect the sort order) show all samples, including QC 
samples, rep_orted in _one Sample Delivery_ Group (SDG). 

The following notes apply to this report: 

* LAB SAMPLE ID is _the lab's primary_ identification for a sample. 

* DEPARTMENT SAMPLE ID is an a~ternate lab id, for example one 
a~signed by a rad1ochemistry department in a lab. 

* CLIENT SAMPLE I~ is the client's primar~ identification for a 
sample. It incl.udes any sample preparation· done by the client 
that is necessary to identify_ the sample. 

* QC BATCH is a lab assigned code that groups samplei to be· 
processed and QCed together. These samples should have similar 
matrices. 

QC BATCH is not _necessari Ly the same .as SDG, wh•ich reflects 
samples received and reported togetner. 

* All Lab Control S~mples, Reagent Blanks, R~~licates and M~trix _ 
Spikes are shown that QC any of the safuples. Dtie to_ pos~ible 
reanalyses, not all results for all these QC samples may be 
relevant to the SDG. The Lab Control Sample, Reagent Blank, 
Replicate, Matrix Spike and Result Summiry Reports detail these 
relationships. 

Lab id- TMAN 
Protocol WHC-HEIS 

REPORT GUIDES Version Ver 1.0 
Page 1 Form DVD-RG 

SUMMARY DATA SECTION Version 2. 17 
Page 15 Report date 10/05/92 



TMA NORCAL 
REPORTING GROUP 7090 

SDG ~7~0~9~0 _______ _ Client llestin9house Hanford 
Contrac~ MBH-SVV-069262 Contact Dinkar Kharkar R E P O R T -G U I D E 

PREPARATION BATCH SUMMARY 

The Preparation Batch Summary Report shows all_ preparation batches in· 
one Sample Delivery Group (SDG). with infor~ation necessary to check the 
completeness and consistency of the SDG. 

The following notes apply to this report: 

* 

.. 
* 

* 

The p~eparation batches are shown in the same order as the 
Report and Method Summary Reports ar~ printed • 

Only analyses of planchets relevant to the SDG are coun~ed. · 

E~ch preparation batch should have at leajt one Reagent Blank 
~nd LCS in it to validate other results. 

The QUALIFIERS shown are all qualifiers other than u, J and B 
that occur on any analysis in the_preparation batch. The Result 
Summary Report his these qualifiers on a. per sample basis. 

These qualifiers should be reviewed as follows: 

X 

p 

2 

Some data has been m~nually entered or modified. 
TfanscriptJUn errors are possible. 

One or more results are 'preliminary'. The data i.s not 
ready for final reporting~ 

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

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

Lab id THAN 
Protocol IJHC-HEIS 

REPORT GUIDES Version Ver 1.0 
Page 2 Form DVD - R G · 

SUMMARY DA TA SECTION Version 2. 1 7 
Page 16 Report date 10/05/92 



TMA NORCAL 
REPORTING. GROUP 7090 

SDG ~7~09~0"-----,---
Contact Dinkar Kharkar REP.ORT GUIDE-

Client Westinghouse Hanford 
Contract MBH-SVV-069262 

WORK SUMMARY 

The Work.summary Report shows all samples, inc(uding QC samples, and all· 
relevant analyses in one Sample Delivery Group (SDG). 

The following notes apply to t~ii report: 

* TEST is a code for the method used t~ measure related 
parameters. Results and related information for each parameter 
are on the Data Sheet Report. 

~ SUFFIX is the lab's code t6 distinguish multiple analyses 
(recounts, reworks, reanalyses).of a fraction of the sample. 
Th~ 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 
supp~rting data for a resuli. The Method Summary Report for 
each TEST has method performance data, such as yield, for each 
l ab s amp l e i _d and s u ff i x and pr aced u res used i n · t he method . 

PLANCHET is an alternate lab identifier for work done for one 
test. It, combined with the TEST ~nd SUF.FIX, may be the best 
link to raw data. 

For QC samples, only analyses that directly QC some regular. 
sample are shown. The Lab Control Sample, (eagent Blank, 
Replicate, 'Matrix J~ike and Result Summary Reports detail these 
relationships. 

Lab id THAN 

Protocol llHC-HEIS 
REPORT GUIDES Version Ver 1.0 

Page 3 Form DVD-RG 
SUMMARY DATA SECTION Version 2. 17 

Page 17 Report date 10/05/92 



TMA NORCA·L 
REPORTING GROUP 7090 

SDG 7090 
Contact Dinkar Kharkar REPORT GUIDE 

Client Westinghouse Hanford 
Contract HBH-SVV-069262 

DATA SHEET 

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

The f6llowing notes apply to this report: 

* TEST is a code for the method used to measure a parameter. If 
the TEST is empty, no data ls 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 underlies 
this work. 

* 

* 

* 

The Method Summary Report for ~ach 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 ~ethod) error has been added (as sum 
of squares) to the counting error denoted by COUNT. The 
preparation errors, which may vary by preparation batch, are 
shown on the Method Summar~ Report. 

A RESULT can be 'N.R. 1 (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. 1 (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 1DG. 

The following qualifiers are defined by the DVD system: 

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

Lab id THAN 
Protocol WHC-HEIS 

REPORT GUIDES Version Ver 1.0 
Page 4 Form DVD-RG 

SUMMARY DATA SECTION Version 2 .17 
Page 18 Report date 10/05/92 



SDG 7090 

TMA NORCAL 
REPORTING GROUP 7090 

Contact Dinkar Kharkar GUIDE, cont. 
~ l i ent· West i n9house Hanford 

Contract MBH-SVV-069262 

J 

B 

DATA SHEET 

If the RESULT is less than the RDL (Required Detection Limit) 
and ni U qualifier. is ~ssigned. · 

Some Reagent Blank that QC•s this samp\e 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, ~ll Reagent Blank results in the same 
preparation batch are compared. The Result Summary Report 
documents this relationship. 

P The RESULT is 'preliminary•. 

T The test code shown is not the same as on the raw data for 
this result. It has been changed to match that used for 
corresponding QC. See the nar~ative fbr details. 

X Some data necessary to compute the RESULT, ERROR or MDA was 
manually entered or modified. 

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

Other qualifiers are lab defined. Definitio~s should be in the 
SDG narrative. 

The following values are underlined to indicate possible problems: 

* 

* 

* 

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.· 

Lab id TMAN 
Protocol WHC-HEIS 

REPORT GUIDES Version Ver 1 . 0 
Page 5 Form DVD-RG 

SUMMARY DATA SECTION Version 2. 17 
·page 19 Report date 10/05/92 



TMA NORCAL 
REPORTING GROU~ 7090 

SDG ~70~9~0=-------
Contact Dinkar Kharkar ·.REPORT ·GUIDE 

Client Westinghouse Hanford 
boritract MBH-SVV-069262 

L.A B CONTROL SAMPLE 

The Lab Control Sample Report shows all res~Lts, recoveries and primary. 
supporting information fo~ one Lab Control Sample. 

The foll~wing notes apply to this report: 

* 

* 

* 

* 

* 

* 

ALL fields in common with the Data Sheet Report have similar 
usage. Refer to its Report Guide for details. 

A~ounts ADDED are .the Lab's estimate of the actual amount spiked 
into this sample with their ERROR •n 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 REiULT divid~~ by ADDED ex~ressed as a 

percent, 

The first, computed Limhs for· the. re_covery reflect: 

1.· The error of RESULT,· including that introduced by 
rounding the fesult pr~or to printing. 

If the Limits 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 parame~er bias: The bias changes 
the center of. th, computed Limit range. 

The second Limits are protocol defined upper and lower QC limits 
for the recovery. 

The recov~ry is underlin~d (out of spec) if it is out~ide 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 



SDG 7090 

TMA NORCAL 
REPORTING GROUP 7090 

Contact Dinkar Kharkar R.E PORT GUIDE 
Client 1Jestin9house Hanford 

Cori~ract ~~H-SVV-069262 

REPLICATE 

The Replica.te Rep_or.t shows all results, diffe·rences and primary 
supporting information for one Replicate arid associated Original sample. 

The following ~ates apply to this report: 

* All fields in common with the Data Sheet Report have similar 
usage. This appli•s both ~o the Replicate. and Original sa-ple 
data. Refer to the Data Sheet Report Guide for details • 

. I f th e Rep U cat e has data f or a. TEST· and the l ab d i d not do th i s 
test to the O~iginal, "the Original's RESULTs are underlined. 

* T~e RP~ (Relatfv~ Percent Differen~e) is the absoluie ~alue of 
thi differente of the RESULTs divided by their average expressed 

· as a percent .. 

if both RESULTs are le~s than their MDAs, no RPD is computed and 
a 1 - 1 is pririted. 

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 i·n t.he RPD. 

* The first, computed lfmit for the RPD reflects: 

* 

1. The errors cif RESULTS, .inc.luding, that introduced by 
rounding the RESULTS prior to prin~ing. 

If this limit is labeled TOT, it includes the 
prepara~ion error in the RESULTS. If labeled CNT, it 
does not. 

2. Error introduced by the arith~etic done to compute the 
RPO. 

This value reported for this limtl is at most 999. 

The seco~d limit for the ~PD is the larger of: 

Lab id TMAN 
Protocol IJHC-HEIS 

REPORT GUIDES Version Ver 1.0 
Page 7 Form DVD-RG 

SUMMARY DATA SECTION Version 2. 17 
Page 21 Report date 10i05/92 



TMA NORCAL 
REPORTING GROUP 7090 

SDG ~7~0~9~0 _________ -,- , Client Westinghouse Hanford 
-Cbhtract MBH-SVV-069262 Contact Dinkar Kharkar GUIDE, cont. 

REPLICATE 

1. A fixed percentage specified in the protocol. 

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

* The RPO 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 - R G 
SUMMARY DATA SECTION Version 2. 17 

Page 22 Report date 10/05/92 



SDG 7090 

TMA NORCAL 
REPORrlNG GROUP 7090 

Contact Dinkar Kharkar REPORT GUIDE 
Client Westinghouse Hanford 

C~ntract MBH-SVV-069262 

. MAT RI X. SP I KE 

The Matrix Spike Report shows all results, recoveries and primary 
supportlng informatton for one Matrix Spike and associated Original 
sample. 

The following notes apply to thfs report: 

·* 

* 

* 

* 

All fields in common with the Data S~eet Report have similar 
usage. This applies bot~ to.the Spiked and Original sample 
data. Refer to the Data Sheet Report Guide for details; 

If the Spike has data for a TEST and the lab did not do this 
test to the Original, the Original's RESULT·s ar,e underlined. 

Amounts ADDED are the lab's estimate of the actual amount spiked 
int~ the Spike sample with thei~ ERROR an estimate of the error 
of this amount. 

An amount is underlined if i,ts ra'tio to the corresponding RDL is 
outside protocol specified limits~ 

REC (Recovery) is ~he Spike RESULT minus the Original RESULT 
divided by ADDED expresse~ as a. percent. 

The first, computed limits for t~e recovery refle6t: 

1; The errors of the RESULfs, including that fntroduced by 
rounding them prior to printing. 

I f the l i mi ts a re l a b.e l e d CT OT AL ) , th e y i n c l u de 
preparation error in the result. If labeled (COUNT), 
they do not. 

2. The error of ADDED. 

3. A lab ·specified, per parameter bias. The bia~ changes 
the center ~f the computed limit range. 

The setond limits are proto~ol d~fined upper and l6wer QC limits 
for the recovery~ 

Lab id TMAN 
Protocol WHC·HEIS 

REPORT GUIDES ve·rs ion Ver 1.0 
Page 9 Form DVD·RG 

SUMMARY DATA SECTION Version 2.17 
Page 23 Report date 10/05/92 



SDG 7090 

T MA _N Cl R C A L 
REPORTING ~ROUP 7090 

C~ntact Dinkar Kharkar GUIDE, cont. 
Client Yestinghouse Hanford 

c6~tract MBH-SVV-069262 

* 

REPORT GUIDES 
Page 10 

SUMMARY DATA SECTION 
Page 24 

MATRIX SPIKE 

These limits are left blank if-lhe Original RESULT is more than 
a protocol defined factor (typically 4) times ADDED. _lhis is a 

way of accounting for that· when the -spik_e is small compared t·o 
the amount in the orig'inal sample, -the recov·ery is unreliable. 

The recovery is underlined (6ut of spec) if it~i~ outside either 
of these ranges. 

Lab id _T~M~A~N __ _ 
Protocol YHC-HEIS 
Version Ver 1.0 

Form DVD-RG 
Version =2~-~1~7 __ _ 

Report date 10/05/92 



TMA NORCAL 
REPORTING GROUP 7090 

SDG ~70~9~0"'-------
Contact Dinka~ Kharkar REPORT GUIDE 

Client Westinghouse Hanford 
Contract MBH-SVV-069262 

RESULT SUMMARY. 

The Result Summary Rep6rt shows up to four results measured using one 
method. There is one report for each TEST, as used cin the Data Sheet 
Report. The corresponding Method Summary Repo.rt h.as method performa·nce 
data. 

The following notes apply to this report: 

'* Each per method report is subdivided into sections, one for each 
preparation batch. ~ preparatio~ batch should be work done over. 
a restricted period of time by a small group of peopte in a 
defin~d area ~f the l~b. 

* 

* 

'* 

There should be Lab Control Sample and Reagent ·Blank results in 
e~~h p~eparatjon batch since this close corresp~ndence makes the 
QC meaningful. Depending on lab polcy, R~plicates need not 
occur in each batch since they QC sample dependencies such as 
matrix effects. 

If a result is less th~n both its MDA and RD(, 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 f1ags are as on the d~ta sheet. 

N~n-U results for Reagent Blanks are underlined to indicate 
possible contamination of other samp(es in the preparation 
batch. The Reagent Blank Report has supporting data. 

Lab Control Sample and Matrix Spike r~sults are shown as: ok, No 
data~ iow or HIGH, with the last two underlined. 'No data• 
means no amount ADDED was specified. 1 LOW 1 and 'HIGHr 
correspond to when the recovery ls underlin~d on the Lab Control 
Sample or Matrix Spike Report. See it for s~pporting data. 

Replicate sample results are shown as: ok, No data, or OUT, with 
the last two underlined. 'No data• means there was no original 
sample data found for thi~ replicate. 'OUT' corresponds to when 
the RPD is underlined on the Replicate Report. See it for 
supporting data. 
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TMA NORCAL 
REPORTING GROUP 7090 

Contact Dinkar Kharkar GUIDE, cont. 
Client Westinghouse Hanford 

Contract HBH-SVV-069262 

.RESULT SUMMARY 

For some methods, ratios as p•rcentages and error estimates for them are 
computed for pairs of results. A ratio column header like 1 1+3 1 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 introduced by rounding the RESULTS prior to ~rinting 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 valu~ 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 Hatri~ Spiki results sincj their 
m~trices are not necessarilf similar ~o 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~ particles/decay value specified by th~ lab for 
~ach relevant parameter. Results less than their HDA are not Included. 
No sums are computed for QC Samples since their various planchets may 
not be physically related. 
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Page 12· 
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Contact Dinkar Kharkar REPORT GUIDE 
Client Westinghouse H~nford 

Contract MBH-SVV-069262 

METHOD SUMMARY 

The Method summary .Report shows perform11nce data for on·e method. There 
is one report for each TEST, as used on the Data Sheet Repdrt. 

The following ~otes apply to this report: 

* Each per method report is subdivided into sections, ·one for each 
preparation batch. A pr~~aration batch should be work done over 
a restricted pefiod of time by a small group of people in a 
defined area of the lab. 

* 

* 

* 

* 

* 

* 

There sh6uld be Lab Control S~mple and R~agent· Blank results in 
each prepaiation batch since this close correspondence makes the 
QC meaningful. Dependihg on lab policy, Replicates need not 
oc~ur in each batch since they QC sample dependencies· such as 
matrix effects. 

If the MDA ·column is labeled 'MAX MDA', there was !'lore th.an one 
result measured by the reported method and the MDA shown is the 
largest MDA. If not all these results have the same RDL, the 
MAX MDA reflects only tbose results with RDL equal to the 
smallest one. 

MDAs are unde·rlin.ed if greater than the RDL; ·the smal·lest 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 •. 

Yields, which may be a gravimetric yield, chemical recovery or 
detector efficiency depending on the method, are underlined if 
out~ide a range specified for the method. 

-.· 
Count times are undertined if less than a nominal value 
specified for the method. 

Resolutions (as FWHM; Full Width at Half Max) are underlined if 

.Lab id TMAN 
Prot·ocol WHC-HEIS 

REPORT GUIDES Version Ver ,. 0 
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METHOD 

greater than a method specified limit. 

* Days Held are underlined if greater than a holding ttme 
specified. in 'the protocol. 

* 

REPORT GUIDES 
Page 14 

,UMMARY DATA SECTION 
Page 28 

Analysis dates are underlined if before their sample's 
preparation'date. 
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ANALYTICAL METHODS USED - SOIL AND Pl.ANT MATERIAL 

1. Gross Alpha and Gross Beta: Approximately 5 gram of soil was dissolved by 
HF-HN03 -HC1 tr.eatment. _ The _dissolved solution was made to a known volume. 
A -volume equi:valent tp O .1 gram of soil was uniformly· deposited on a 
stainles::; steel planchet, weighted, and counted on a low background· 
proportional counter for gross alpha and gross beta .determination.· 

2; Carbon-14 Anal vs i's: . An aliquot of soil is combusted in the furnace at 
925°C in the presence of oxygen and CuO. The Co2 is absorbed in BaC12 to 
form BaCo3 , filtered and placed in a scintillation vial and counted in .the 
LSC counter in the presence of the scintillator. 

3. Strontium-90: 90 S r was determined on· a 1 gram aliquot. Approximately_ 3 
gram dry soil was d!.ssolved completely by HF-HN03 -HC1 treatment and made 
to a known volume. One gram aliquot was taken for 90Sr determination. 
Yttrium carrier ·was added Yttrium -i.ias . extracted by .HDEHP extraction. 
Yttrium was converted to yttrium oxide and beta counted. 

4. Isotopic Uranium, Plutonium,.Americium, and Curium: U, Pu, Arn, and_ Cm 
were determined by adding appropriate tracers in the dissolved sample and. 
purified by selective ion exchange procedures. Arn 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 HN03 and 241Pu is counted in a liquid scintillation 
counter with an appropriate cocktail. 

5. Technetium-99: App=oximately 2 gram was eshed at 500°C with ssmTc tracer 
and ammonia. The ash was leached with H2S0 4 and K2S20 8 • The leached sample 
is filtered. H2S04 and K2 S20 8 ·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 steet disc and counted on a gamma detector to 
determine yield. After decay of 99mT_c, the disc was counted on a low 
background beta counter. · 

6. Gamma-Scan: Approximately 200 to 750 gram dry soil was placed in' an 
appropriate geometry and counted on a Ge(Li) detector. 

TMA-
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APPENDIX 16 

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

LBG Beta Counters 
LB4OOO Gas Proportional Counters 
LB4OOO GPC for Gross Alpha/Beta 
Gamma Spectrometers Gl, G2, G3, G4, and GS for 
Efficiency Versus Energy 

TMA 



Certificate of Calibration TMA!Norca/ 

C~ibtadon: ln• trument: Type: 

soy LBG beta counters Gas Flow Geiger Counter 

CoUbradon Standard: 

00Y - Solution SRM 4234-38 from NBS (00Sr) 

Status Date _Reference Document 

Original Calibration: March,. 1980 

Verification: 

Summary of Results 
Standard Efficiency= 56.85% 

P-Factor = 1..759 

Self Absorption Correction Tabl·e 
spline fit 

Planchet area= 3.30 sq cm 
T · = Sample thickness in mg/sq cm = total ·weight/3. 30 

·ppT = Self absorption divisor 

CAL 7902 

----------------·------------ ·--------------------------------------- ·--
T PPT T PPT T PPT T PPT 

------ ------.:.. ------ ------- ------ ------- ------ -------
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. 6_4 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 4.1'3 0.9958 7.18 ·o. 9.849 10.23 0.9740 
1. 22 0.9982 4. 27. 0.9953 7.31 0.9844 i0.36 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.~5 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. 9_2 0.9823 10.97 0.9713 
1. 96 1. 0010. 5.01 0.9926 8.06 0.9818 · lLll 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 9.0i 0.9784 12.05 0.9675 



Certificate .of Calibration -TMA!Norcal 

CoJibradon: lnstnanent: -Type: 

soy LB4000 (2") 2" Gas Proportional Counter 

CoJibre.don Standard: 

soy - Solution 2454-2 from EPA -. EMSL 

. Status Date Reference Document 

Original Calibration:. 

Verification: 

Summary of Results 

January, 1991 

Standard Efficiency= 63.57% 
P-Factor = 1. 573 

Self Absorption Correction Table 
Spline fit 

Planchet area= 3.30 sq cm 
T = Sample thickness in mg/sq cm = total weight/3.30 

PPT = Self absorption divisor 

TLW 6229 

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

T PPT . T PPT T PPT ·T PPT 
------ ------- ------ ------- ------ ------- ------ -------

o.oo 1.0400 3.05 0.9999 6.09 0.9879 9.14 0.9758-
0.14 1.0372 3.18 0.9994 6.23 o·. 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 9-. 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. '3 5 0.9723. 
0.95 1.0231 · 4.00 0.9962 7.04 0 .. 9841 10.09 0.9717 
1.08 1.0200 4.13 0.9956 7.18 0.9836 10.23 0.9711. 
1.22 .1. 0169 4.27 0.9951 7. 31 · 0.9830 10.36 0.9705 
1.35 1.0161 4.40 0.9946 7.45 0.9825 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 0.9935 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. 0089. 5.08 0.9919 8.13 0.9798 11.17 0.9671 
2.17 1.0075 5.21 0.9913 . 8. 26 0.9793 11. 31 0.9665 
2.30 1.0062 5.35 0.9908 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 5·,03 0.98'81 9.07 0.9761 12.12 0. 9630 

------------------------·---------· --------------------------------------

; 



. 
Certificate of Calibration TMA!Norca/ 

CaZibn.don: ln1trl.Kllent: Type: 

Gross Alpha, Beta LB4000 (2") 2" Gas Proportional Counter 

Calibration Standard: 

Solutfon S3/46/30 from Amersham Corporation 
Solution SRM 4919-E from National Bureau of Standards 

Status Date Reference Document 

Original Calibration: March, 1990 TLW 6227 

Verification: 

· Summary of Results 

Tabulated Data For Efficiency and Correction Curves-

Gross ~ 
0 Alpha Gross ~ 

0 Beta 
Alpha In Beta Beta In Alpha 

mg % ·eff Channel ·% Eff Channel 
------ ------ ------ ------ ------

0 28.0 3·5. 7 44.0 0.650 
10 22.7 23.3 43.5 0.645 
20 20.5 23.9 43~0 0.641 
30 . 18. 5 24.8 42.5 0.636 
40 16.5 25~4 42.3 0.632 
50 15.0 26.0 42.~ 0.627 
60 .13. 5 26.9 42.0 0.623 
70' 12.5 27 ... 6 41. 8 0.618 
80 11. 0 · 28.3 _41. 5 0.613 
90 10 .·5 29 ~.4 41. 3 0 . .609 

;LOO 9. 5· 30.2 41. 0 0.604 
110 9.0 31. 3 40_~ 8 0.600 
120 · 8. 5 32.1 40.6 0.595 
130 ., 7.7 33.0 40.5 0.590 
140 7.4 ,, 34.0 40.4 0. 586 . 
150 . 7 •. 0 35.0 40.2 0.581 
160 6 .,8 35 .• 9 40.0 0.577 
170 6.5 36.8 40.0 0.572 
180 6. o- - 37.5 40.0 0.568 
190 5. 8,: 38.3 40.0 0.563 
200 5.6 39.2 40.0 0.558 
210 5.4 40.5 40.0 0.554 
2.20 5.2 4L9. 40.0 0.549 
230 5.0 43.1. 40.0 0.545 
240 5.0 44.9 40.0 0. 54_0 
250 5.0 46.5 40.0 0.536 



~-------·-·- ----·-

rr===========================r============~ .. 
Certificate of Calibration TMA/Norcal 

Ce.libradon: Typ•: 

Efficiency vs Energy G1 Germanium Gamma 
Spectrometer 

Colibradon Standard: 

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

Status Date Reference Document 

Original Calibration: March, 1989 1989 Ge(Li/ Calibration, G 1 

Verification: 

Summary of Results 

The following geometries were calibrated: 

60-ml Petri Dish 
2 11 stainless Steel Planchet 
Nylon Planchet 
Gamma Well Vial 
Small Petri Dish 
125-ml Plasiic Jar 
1 11 stainless steel cup 
3 Filter Papers 

PD 
ST 
NY,PL 
GW 
SP 
JR 
CP 
FL 

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

\ /\ .· -
\J : '~~ ,_) 



.. 

"'(\ 

Certificate of Calibration -
Ca.libradon: ln,ttument: 

\ 
I 

Tyq•: 

· TMA/Norca/ 

Efficiency vs Energy G2 Germanium Gamma 
Spectrometer 

Colibradon Stand<ird: 

Multi-gamma standard solution H9/10/135 from Amersham Corporation 

Status Date Reference Document 

Original Calibration: March, 1989 1989 Ge(Li) Calibration, G2 

Verification:. 

Summary of Results 

The following geometries were calibrated: 

Marineili Beaker 
60-ml Petri Dish 
211 Stainless Steel 
Nylon Planchet 
Gamma Well Vial 
Small Petri Dish 
125-ml Plastic Jar 
1 11 Stainless Steel 
3 Filter Papers 
1 11 Stainless Steel 

MB 
PD 

Planchet ST 
NY,PL 
GW 
SP 
JR 

Cup - CP 
FL 

Cup (O.lg) CL 

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

- I 

v 



==========================r=============· 
Certificate of Calibration 

Colibradon: 

Efficiency vs Energy G3 

CaUbtadon Standard~ 

TMA!Norca/ 

Type: 

Germanium Gamma 
Spectrometer 

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

Status Date Reference Document 

Original Calibration: March, 1989 1989 Ge(UJ Calibration, G3 

Verification: 

Summary of Results 

The following geometries were calibrated: 

Marinelli Beaker 
60-ml Petri Dish 
2" Stainless Steel Planchet 
Nylon Planchet 
Gamma Well Vial 
Small Petri Dish 
125-ml Plastic Jar 
l" Stainless steel cup 
3 Filter Papers 
l" Stainless steel cup. ( o. lg) 

MB 
PD 
ST 
NY,PL 
GW 
SP 
JR 
CP 
FL 
CL 

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

., I I\ . ., .. 

v f 1(..J ( 
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Certificate of Calibration TMA!Norca/ 

CDlib,ation: lnsttl.iment: Type: 

Efficiency vs Energy G4 Germanium Gamma 
Spectrometer · 

Co.libradon Standard; 

Multi-gamma standard solution R9/10/135 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: 

Ma_rinelli Beaker 
60-ml Petri Dish 
2 11 Stainless Steel 

.Nylon 'Planchet 
Small Petri Dish 
125-ml Plastic Jar 
1 11 Stainless Steel 
3 Filter Papers 
1 11 Stainless Steel 

MB 
PD 

Planchet ST 
NY,PL 
SP 
JR 

Cup CP 
FL 

Cup (O.lg) CL 

Complete effi6iency curves can be found in the above 
referenced document. 

l==:=====================================4,1~, 
\,l 

1\ ' -
~ ; l. r- .·"~ 



Certificate of Calibration TMA/No_rcal 

Calibrodoo: Instrument: Type: 

Efficiency vs Energy G5 Germanium Gamma 
Spectrometer 

Calibudon Standcud: 

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

Status Date Reference Document 

Original Calibration: · March,.J 989 1989 Ge(W Calibration, G5 

Verification: 

Summary of Results 

The following geometries were calibrated: 

Marinelli Beaker 
60-ml Petri Dish 
2 11 Stainless Steel 
Nylon Pianchet 
Gamma Well Vial 
Small Petri Dish 
125-ml Plastic Jar 
1 11 Stainless Steel 
3 Filter Papers 
1 11 stainless Steel 

MB 
PD 

P lanchet ST · 
NY,PL 
GW 
SP 
JR, 

Cup CP 
FL 

Cup (0.1g) CL 

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

.. 
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APPENDIX 17 

COPIES OF RAW DATA SHEETS 



C ( 

' _02-0CT-92 w· ._. ________ · ________________ . ___ · __ .---------------PAGE __ 1 

NUCLID~ ~~ / / .· . DPM/GRAM PGI /GRAM +i- ACT ERR i~ERR 
· \'V · · . 2 sigma 2 sigma 

~ ,·' 

f 

------------ ------------ - ', __ . -- ----- ~--: -~.- ___ . ________ ---------
B01924 00001138 TMA # <GLS, 7090 1 
TZERO :::: 268. 292 ·o~ri ! ,,"'1c. 849. 6500 GRAM Aliquot 

II, 40 6. 943E-01 (3. 127 +/- 2. 128) E-01 68. 01/. 
Cr 51 ·( 3. 659E-01 ·( 1. 648E-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 .. ~; 8 . 156E-02 · ✓- 3. 674E-02 DET LIM 
Co 60 ·C 5. 835E-02 1,X' 2:628E-02 DET LIM 
Zn 65 ·:.. 7. 849E-02 <: 3. 536E-02 DET LIM 
Nb 94 ·( 3. 760E-02 ·C 1. 694E-02 DET LIM 
Ru106 ·( 3.709E;...01 ·( 1. 67iE-01 DET LIM 
Cs134 ·( 5. 52QE-,02 -::: 2. 486E-02 DET LIM 
Cs 137 . ..... 3.905E-02 L-'-( i. 759E-02 DET LIM ,_ 

Eu152 .,_ 9.656E-02 ~ 4. 350E-02 DET LIM· f. 
. ' 

Eu154 ·( 6. 508E-02 L< 2. 931E-O~ DET LIM 
Eu155 ·C 1.339E-01 < 6. 034E-02 DET LIM -
Ra226 2. 688E-01 (1.211 +/- 0. 407) E-0.1 33.61/. 
Th228 2. 630E-Oi , . 

\ l. 185 +/- 0. 248) E-01 21. 01/. 
Th232 1. 919E-01 (8,645 +/- 7. 853) E-02 90. 81/. 

( 

--- ---· -------------------------------------------- -----------------.------
B01926 ·00001139 TMA fl: (GLS) 7090 2 
TZERO = 268.292 1992 948.6000 GRAM Aliquot f 

I,<. 40 3. 101E+Ol ( 1. 397 +/.,... 0. 093) E+01 6. 6'Y. 
Cr 51 --~ 5. 832E-01 ,- 2. 627E-01 DET LIM ,_ ·,_ ( 

Mn 54 ·( 8.057E'-02 ;. 3. 629E-02 DET LIM ,,_ 

Co 58 ·,:- B.688E-02 <: 3. 914E-02 DET LIM 
\ -

Fe -o --.:: 2.788E-01 I~ 1. 256E-01 DET LIM ;j • 

Co 60 -~ - 1. 003E-01 -- 4. 520E-02 DET LIM 

(_ 

Zn 65 ·( 2. 378E-01 •( 1. 071E-01 DET LIM 
Nb 94 --~- 8.255E-02 -~: 3. 719E-02 DET LIM. -

( 

Ru:106 -~ . 6. 584E-01 -::: 2.966E-01 DET LIM 
Cs134' .-.:: 7. 496E-02 ,- 3.377E-02 DET LIM 
Cs137 .,. ' 8.330E-02 /: 3. 752E-02 DET LIM -- - - ( 
Eu152 -~: 1. 536E-01 V:( 6. 921E-02 DET LIM 
Eu154 ·C 1. 137E-01 '-'.'?.: 5. 123E-02 DET LIM 
Eu155 ·C 2. 381E-01 L< 1. 073E-01 DET LIM ( 

Ra226 9. 156E-01 ( 4. 124· +/- 0.682) E-Oi 16. -5'Y. 
Th228 1. 365E+OO ( , 

.0. 147 +/'7" 0. 446') E-01 7. 21/. 
Th232 1. 426E+OO ( 6. 425 +/- 1. 595) E--01 24. B'Y. 



' ______ . ---- ' __ , ___________ . -- • • I - < ', -- • ' - •----' •• - ·' • • - - -------- I -------------

B01927 00001140 TMA # (GLS) 7090 3 
TZERD - 268.292 1992 967. 1000 GRAM Aliquot 

K 40 3. 140E+01 < 1. 414 +/- 0.086) E+01 6. 1'1/. 
Cr 51 <: 6.959E-01 ,-.,_ 3. 135E-01 DET LIM 
Mn 54 .- 8. 111E-02 <: 3.653E-02. DET LIM ·:.._ 

Co 58· ·( 7.222E-02 ,-.... _ 3.253E-02 DET LIM 
Fe 59 -,: 2.339E-01 <: 1. 054E-01 DET LIM 
Co 60 ·( 9. 298E-02 vi< 4. 188E-02 . DET LIM 
Zn 65 ~= 2. 156E-01 < .. 9. 711E-02 DET LIM 
Nb 94 -~: 8.053E-'02 ·( 3.628E-02 DET LIM 
Ru106 ·( 6.659E-01 -::: 2.999E-:01 DET LIM 
Cs_134. ·( 9, 199E-02 ·( 4. 144E-02 DET LIM 
Cs137 < 8.228E-02 ✓" 3. 706E-02 DET LIM -
Eu152 ·( 1:ss2E-Ol v.: 8.341E-02 DET LIM 
Eu154 < 1.229E-01 ✓- 5. 535E-02 DET LIM 
Eu155. ·( 2'.342E-01 ~-- 1. 055E-01 DET LIM 
Ra226 1. 021E+OO (4. 599 +/- 0. 721) E-01 15.7i. 
Th228 1. 406E+OO (6. 334 +/- 0. 571) E-01 9. 0;. 
Th232 1. 505E+OO (6.778 +/- 1.614) E-01 23.Bi. 

-----------.----------------------------------------------------------. ---
QC LCS 9207 00001141 TMA # (GLS) 7090 4 
TZERO = 276.644 1992 

K 40 
Cr 51 
Mn 54 
Co 58 
Fe 59 
Co bO 
Zn 65 
Nb 94 
R1J 106 
Csi34 
Cs137. 
Eu152 
Eu154 
Eu155 
Ra226 

.Th228 
Th232 

< 3.309E+02 
< 1. 908E+02 
< 3. 520E+01 
< 3. 550E+01 
-C 8.066E+01 

2. 791E+02 
< 5.450E+01 
--. 4. 915E+01 
·( 2. 981E+02 
-( 4.669E+01 

2. 003E+02 
<: 7. 372E+01 
< 4. 765E+01 
·C 9. 074E+01 
< 6.702E+01 
< 5.034E+01 
< 1. 915E+02 

p (!_I. 

' 
. 2-rr 

Cs-131. 

I 4 /, 5' ( t1. ?) 
99,s(., C±1-,·2) 

1.0000 SMPL. Aliquot 

< 1. 491E+02 
< 8. 596E+01 
·( 1. 586E+01 
< 1. 599E+01 
< 3.633E+01 

(1.257 +/- 0.279) E+02 
< 2.455E+01 
< 2.214E+01 
< 1. 343E+02 
< 2. 103E+01 

(9. 023 +/- 2. 175) E~Ol 
< 3.321E+01 
< 2. 146E+01 
< 4. 087E+-01 
< 3.019E+01 
< 2.268E+01 
< 8. 628E+01 

DET LIM 
DET LIM 
DET- LIM 
DET LIM 

_DET LIM 
22.2i. 

DET LIM 
DET LIM 
DET LIM 
DET LIM 

24. 1 'l. 
DET LIM 
DET LIM 
DET LIM 
DET LIM 
DET LIM 

·DEr LIM 

(' .)· J-~ 
I ' -

( . 

I('_ 
'll;ii 

--c~ ,. ,. 

( 

f 

(_ 

{ 

( 

( 

( 

i._ 

( 



( 
, ·· 02-0CT-92 PAGE 3 

------------::.tc·-------· -- .---... ------------------------------ - _. --------
NUCLIDE \~/j DPM/c;RAM;., PC I /GRAM +/- ACT ERR '1/.ERR 

· 1/.6\V - _ · - _ 2 s i g ma 2 s i g ma 
\ 

-------------- ------------- - ----- ---- ---- ------------------------ ( 

QC BLAN!-<. 9208 
; TZERO = -276.621 1992 

00001 t4_2 TMA # (GLS> 7090 5 
· 1.0000 S~P~ Aliquot 

', 

K 40 < .4.283E+02 ~ 1. 929E+02 DET LIM 
Cr 51 < 1.831E+02 < 8.248E+01 DET LIM 
Mn 54 < 2.243E+01 < 1.0i1E+01 DET.LIM 
Co 58 < 1.974E+01 < 8.892E+OO DET LIM 

< 6. 512E+01 ( 2. 933E+01 DET LIM 
< 3~210E+01 ~ 1.446E+01 DET LIM 

Fe 59 
Co 60 t 
Zn 65 < 5.238E+01 ~ 2. 359E+01 DET LIM 

< 2.374E+01 < 1.069E+01 DET LIM 
< 2.200E+02 < 9. 908E+01 DET LIM 

Nb 94 
Ru 106 . ( 

Cs134 < 2. 525E+01 < 1. 137E+01 DET LIM 
·cs137 ·< 2.667E+01 < 1.202E+01 DET LIM 
Eu152 < 4.886E+01 < 2. 201E+01 DET LIM 
Eu154 < 3:238E+Ol < 1. 458E+01 DET LIM 
Eu155 < 6.233E+01 < 2.807E+01 DET LIM 
Ra226 < ·6. 522E+01 {_ 2. 938E+01 DET LIM 
Th228 < 4. 540E+01 -< 2. 045E+01 DET LIM 
Th232 < 1. 123E+02 < 5. 060E+01 DET LIM 

I - ' - -------- • __ <QC-1' 20J ~ -~ _=-- D _ /¾ 10/s-/yi-___ - '-------------------
( 

QC 9209 REPLICATE #1 00001143 TMA· # (GLS) 7090 6 
(' TZERO = 268.292 1992 ·200.0400 GRAM Aliquot ( 

K 40 ,.- 3. 526E+OO ,- 1. 588E+OO DET LIM ,_ ·,_ 
! Cr 51 1. 379E+OO ·( 6.213E-Ol. DET LIM •;. .. ( 

Mn 54 ,:, 2.293E-01 ,.- 1. 033E-01 DET LIM - ,_ 

Co 58 .- 1. 649E-01 <~ 7. 429E-02 DET LIM ,.__ 
( Fe 59 -~: 6. 997E-01 ·( 

.., 152E-01 DET LIM ..:,. 
(_ 

Co 60 •;._ 2.657E-01 ,. .,_ I. llt7E-01 DET LIM 
Zn 65 -~ - 4.408E-Ol ·( 1. 986E-Ol DET LIM 
Nb 94 -~- 1. 707E:....01 <:.7.689E-02 DET LIM ( 

Ru106 -,: 1. 548E+OO -~: 6. 971E-01 DET LIM 
Cs134 .,: 2.333E-'01 -~ 1. 051E-01 DET LIM ·-
Cs137 .,: 2. 089E-'01 ,• 9. 408E-02 DET LIM ·,_ ( 

Eu152 .,: 2.827E-Ol ,-.,_ 1. 274E-01 DET LIM 
Eu154 .,: 1.975E-01 ,-·,.:. 8.895E-02 DET LIM 
Eu155 ·C 3. 342E:--01 ·( 1. 505E-01 DET LIM 
Ra226 ·( 3. 820E-01 ,-.,_ 1. 721E-Ol DET LIM 
Th228 2. 620E.:..01 ( 1. 180 +I- 0.899) E-01 · 76.2'1/. 
Th232 .. ~ 7. 466E-01 -::: 3.363E-01 DET LIM ,_ 

.·, n ,. ...... 
v l;J~ 
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