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Nuclide 

Gross Alpha 
Gross Beta 
Strontium-90 
Cesium- 137 
Uranium-235, 238 
Uranium-238 
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Reports of Analysis 
Gross Alpha 
Gross Beta 
Sr-90 
Gamma 
U-235-238 
C-O-C 
Other 

Activity pCi L2 
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PRO -052-32 
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0.0 - 9.09 
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Gross Alpha, Gross Beta: 

Spiked soil samples analyzed for Alpha and Beta activity can give results which 
are outside the expected range because the counting situation is different from 
the self-absorption calibration method. 

In calibration, the radioactive standard solutions are evaporated together with 
varying amounts of sodium carbonate and sodium nitrate salts. The counting 
results of these standards are used to construct a self-absorption curve which 
indicates the effective counting efficiency as a function of residue mass. 
Experiments have shown that this method gives good agreement with finely 
divided silt sediments which have been spiked with standard solutions. 

When soil samples are coarse, or contain mineral grains, the spiking solution 
does not penetrate to the interior of the solid particles. This results in a more 
efficient counting situation, so that the results are higher than expected. The 
disagreement, therefore is caused by the character of the soil sample. 
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REPORT OF ANALYSTS 

CU STOMER P. O. NUMBER 

Ll-0850-F4 

s 0 I L 

ACTIVITY 
NUMBER IDENTIFICATION NUM OATE TIME DATE TI ME NUCL TOE IPCI/GM DRYI 

6 6 61 5 9201Lll7-00l B01RJ6 Ol /20 GR-A 5.0 •-1.0 E 01 
GR-B 9.2 +-0.5 E 01 
SR-90 4.1 +-0.7 E-01 
GR-A L.T. 3. E 00 
GR-B L.T. 2. E 00 
SR-90 L.T. 5. E-02 
BE-7 L.T. 4. E-OI 
K-40 1.23+-0.12E 01 
MN-54 L.T. 3 . E-02 
CO-SA L.T. 4. E-02 
FF.- 59 L.T. I • E-01 
C0-60 L.T. 2. E-OZ 
ZN-65 L.T. e. E-02 
ZR-95 L.T. 6. E-02 
R U-10 3 L.T. 6. E-02 
RU-106 L.T. 2. E-01 
CS-134 L.T. 3. E-02 
CS-137 5.81+-2.67E-02 
llA-140 L.T. s. E-01 
CE-141 t.T. 1 • E-01 
C E-144 L.T. 2. E- 01 
RA-226 L.T. e. 1:-01 
TH-228 6.82+-0.68E-Ol 
U-235 1 • 2 +-0.2 E 00 
U-238 3.5 •-0.1 E 01 
U-235 L.T. 2. E-02 
U-238 l,T. 2. E-02 
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03/20 
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FIELD PERSONNEL: COMPLETE ONLY SHADED AREAS I DATE/REVISIONS: 

WESTON Analytics Use Only 
1. Specl• I Instructions: 

Samples were : COC Tape was: 
2. 

1 I Shipped _ or 1) Present on Outer 
Hand Delivered Package Y or N 

~m~m~ 
3. -

Alrblll I 
2) Unbroken on Outer 

4. 2) Ambient or Chilled Package Y or N 

3) R8C8ived in Good 3) Present on Sample 5. 
Condition Y or N Y or N 

6. 4) labels Indicate 4 ) Unbroken on 
Properly Preserved Sample y or N 

Rellnqulshed Received Rellnqulshed Received Time Discrepancies Between Y or N Date Time Date COC Record Present by by by by Samples Labels and 5) R8C8ived Wrthin Upon Sample Rec't 
'-f7J (J, A AA> j ;)-uf ~ COC Record? Y or N Holding Times Y or N 

NOTES: Y or N y l .l""': ~1...-'\1. (?..67~ ... 
RFW 21 -21 -001 /A-7/91 L372 L373 L375 L377 L378 Ref# ___ _ Cooler# ___ _ 381 -596a 
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Audiological 0 .. 1.i ValidJ!1on Procod,ird 

t:;.10 I'--, 17 

G r-c.s.5 D<..., /J 
Supplemental Reciuirements for An,.!lyses Using 

Gas Proportio,wl Cot11Hers 

A .O Completeness Checklist 

Analysis Results 

_ _,_/_ Results Report for Sample Analyses and Reanalyses 
___ Raw Data (Counting Logs, Printouts, Notet.rnok Pages) 

Calculation Sheets ---
/ Sample Identifications 
/ Detector Identification 
,;- Analysis Date and Initials of Analyst 
" Amounts of Samples Prepared or Coun tecJ 
/ Weights of Solids Counted 

Initial ancJ Continuing Calibration 

Detector Identification 
Calibration Date(s) and Initials of Analyst ---''----

/ 7 

Procddurd X . X , Adv. 0 

0,Hd: Jund 18. 1991 
PdQd 1 9 of 28 

_/ __ Identification of Calibration and Check Standards including Radionuclide, 
Certification, Expiration Date, and Activity 

~-- Amount of (Check) Standard Used 
,/ Raw Data including Counts and Count DLJration for Standards 

Weights of Preparations _.___ 
/ Efficiencies 

___ Weights of Carriers Added, If Applicable 
/ Results of Statistical Tests Used to Evaluate Instrument Reliability and > 

Efficiency Checks 
_.,_/ __ Raw Data of Background Counts and Count Duration 
~/ __ Results of Statistical Test Used to Evaluate Instrument Background 

/ Control Limits for Check Source and BackuroLJnd Counts -'---

Blanks 

--- Detector Identification 
--- Date of Analysis 

MDA of Method ---
--- Amounts of Reagents Used in Blank 



RJdiologic.:il Ddtd Vdl id ... tion Pr .:>c dJurd 

Supplemental Reciu ireme11ts for A ncJ lyses Using 
Gas Proport ional Courners (Co 11t.) 

Radiometric and Gravimetric Yields 

Procedure X .X, Adv . 0 

DLlto : Juno 18 , 1991 

PdQd 20 o l 28 

--- Amounts (Volumes, Concentrations , Activity) of Spikes, Tracers, or Carriers 
Used 

--- Weights of Precipitates or Solids Counteu 

--- Calculated Recoveries 

Duplicates 

__ /_ Detector Identification 
/ Date of Analysis 

; 

/ Aliquots of Samples 
; 

/ Weights of Solids Counted 
Count Durat ions ---

______ /_ Sample Identifications 
Calculated Precision 

Laboratory Control Samples 

Detector Identification ---
--- Date of Analysis 

--- Calculation of Recoveries 

--- Results of Analyses 



Radiological 0dla Voil<.l,111on Proco<.luro 

Sr - c10 
Supplement al Requirements for Analyses Using 

Gas Proportion<.11 Colin ters 

A.O Completeness Checklist 

Analysis Results 

_...,.__ _ Results Report for Sample Analyses and Reanalyses 
_ .,,___ Raw Data (Counting Logs, Printouts , Notebook Pages) 

Calculation Sheets ---
/ Sample Identifications 
/ Detector Identificatio n 
/ Analysis Dare and Init ials of Analyst 
I' Amounts of Samples Prepared or CounrecJ 
/ Weights of Solids Counted 

Initial and Continuing Calibrar ?on 

/ Detector ldent ifi cat io1 1 
Calibrat ion Date(s) anu Initials o f Analyst 

Procoduro X .X, Rev. 0 

Da10 : Juno 18 . 1991 
Pago19uf28 

/ Identification of CalilJrauon ancJ Check Standards including Radionuclide, 
Certif ication, Expiration Date, ancJ Activity 

_.____ Amount of (Check) Standard Used 

------ Raw Data including Cc unts and Count Durat ion for Standards 
_.___ Weights of Preparat ions 

-'---
Effic iencies 

----"'---
Weights of Carriers Auded, If Applicable 

--- Results of Statistical Te sts Used to E11aluate Instrument Reliability and 
Efficiency Checks 

___. __ Raw Data of Background Counts and Count Duration 

--- Results of Statistical Test Used to Evaluate Instrument Background 

--- Control Limits for Chec k Source and Back9round Counts 

Blanks 

Detector ldentificatio11 ---
--- Date of Analysis 

MDA of Method ---
--- Amounts of Reagents Used in Blank 



RacJiolo;;,cal Oatt1 Valid.i11on Procotlur<1 

Supplemental Requirements for Analyses Using 
Gas Proportional Counters (Cont.) 

Radiometric and Gravimetric Yields 

Procoduro X .X, R<1v . 0 

DdlO : Juno 18, 1991 

Pa1J<1 20 of 28 

Amounts (Volumes, Concentrations, Activity) of Spikes, Tracers, or Carriers ---
Used 

--- Weights of Precipitates or Solids Counted 

--- Calculated Recoveries 

Duplicates 

-~- Detector Identification 

-~- Date of Analysis 
/ Aliquots of Samples 

--- Weights of Solids Counted 
Count Durations ---

/ Sample Identifications 
Calculated Precision 

Laboratory Control Samples 

Detector Identification ---
--- Date of Analysis 

--- Calculation of Recoveries 
Results of Analyses 



Red1ol o gicul O.itil Vdliudt io n Procduuro 

Supplemental Requir ements fo r Analyses Using 
Alpha Spectro sco py 

8 .0 Completeness Checklist 

Analysis Results 

-~- Results Report for Sample Analyses and Reanalyses 

---- Raw Data (Spectra, Printouts, Noteboo k Paaes) 
Calculation Sheets ---

_.......__ Sample Identificat ions 
/' Detector Identification 
/ Analysis Date and Initials of Analyst 
/ Amounts of Samples Counted (Prec ipi tated o r Depos i ted) 

Initial and Continuing Calibration 

Detector ldentificat io 11 -------~- Calibration Date(s) and Initials of Anal y s, 

Procduuru X.X. Ad11 . 0 
Odto : Jund 18 , 1991 

Puuu 22 o l 28 

_..__ Identificat ion of Calibration and Check St andards including Radionuclide, 
Certification , Expiration Date , and Activit y 

/ Amount of (Check) Standard Used 

--- Raw Data including Spectra or Counts pe r Cha nnel 
Kev /channel ---
Count Duration for Standards ---
Efficienc ies ---

--- Raw Data of Backgro und Counts, Dates Co un ted , and Duration of Counts 

Blanks 

Detector Identification ---
--- Date of Analysis 

MDA of Method ---
--- Amounts of Reagents Used in Blank 



Ratlioloyic ul Oatd Vdlitlut1on Proce du rd 

Supp lemental Requirements for Analyses Using 
Alpha Spectroscopy (Cont.) 

Duplicates 

-~- Detector Identif ication 
/ Date of Analysis 
./ Amounts of Samples Counted 

Count Durations ---
/ Sample Identifications 

Calculated Precision 

Radiometric and Gravimetric Yields 

Procdtlurn X.X, Rev . 0 

Odt~: Jund 18 , 1991 

P..iuu 23 ol 28 

--- Amounts (Volumes, Concentrations, Activity) of Spikes, Tracers, or Carriers 
Used 

--- Weights of Prec ipitates or Solids Cot1nrecl 
Calculated Reco ve ries 

Laboratory Controi Samples 

Detector Identif ication ---
--- Date of Analysis 

--- Calculation of Recoveries 

--- Results of Analyses 



Supplemental Requirements for Analyses Using 
Gamma Spectroscopy 

C .0 Completeness Checklist 

Analysis Results 

---- Results Report for Sample Analyses and Reanalyses 
--- Raw Data (Spectra, Printouts of Counts per Channel, Notebook Pages) 

Calculation Sheets ---
/ Sample Identifications 
/ Detector Identification and Counting Position 
/ Analysis Date and Initials of Anqlyst 
/ Amounts of Samples Counted 

Initial and Continuing Calibration 

Detector Identification ---
-'--- Calibration Date(s) and Initials of Analyst 

---- Identification of Calibration and Check Standards including Radionuclides, 
Certification, Expiration Date, and Activity 

__..._____ Amount of (Check) Standard Used 

---.-- Raw Data including Counts and Count Duration for Standards 

~-- Efficiencies and/or Geometry and Matrix Factors 

-'--- Raw Data of Background Counts, Count Dates, and Duration of Counts 
Kev /Channel ---I FWHM 

Blanks 

Detector Identification ---
--- Date of Analysis 

MDA of Method ---
--- Amounts of Reagents Used in Blank 

Raw Data ---



Rad iolog,cal Data Val id,won Procaduro 

Supplemental Requirements for Analyses Using 
Gamma Spectroscopy (Cont.) 

Duplicates 

Detector Identification -----/ Date of Analysis 
___ Amounts of Samples 

Count Durations ---
--.C--

Sample Identifications 
/ Results of Analyses and Calculated Precision 

Raw Data ---

Radiometric and Gravimetr ic Yields 

Procoduro X.X, Rov . 0 
Dato : Jund 18, 1991 

Pago 27 ot 28 

Amounts (Volumes , Concentrat ions , Act ivity) of Spikes, Tracers, or Carriers 
Used 

--- Weights of Precipitates or Solids Counted 
Calculated Recoveries 

Laboratory Control Samples 

Detector Identification 
Date of Analysis ---
Calculation of Recoveries ---

--- Results of Analyses 


