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T;'nermo Analytical Inc.

TMA/Norcal

2030 Wright Avenue

P 0. Box 4040 .
Richmond, CA 9<804-0040

1510) 235-2633 “2x No. (510} 235-0438

September 17, 1992 SENT BY F™""MAL EXPRESS

Ref. TMA/Norcal N2-07-063-7064

Mr. John Bourgeault ;
Westinghouse Hanford Company ;
2355 Stevens Drive )
Richland, WA 99352 ;
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Dear Mr. Bourgeault: i

Enclosed on the Summary Data Section, are the gamma scan results for the soil
samples from 100-BC-~5 Location, we received 17 July 1992. The QA/QC results are
also given in the Summary Data Section.

Please call if you have any questions concerning this data.
Sincerely,

0p, K hakes

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

DPK/ss

Enclosures: Section 1 through 6
Appendices
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VALIDATION SUMMARY


















Radiological Data Validation Procedure Procedure X.X, Rev. O
Date: June 18, 1991
Page 2

Indicate whether the following articles are present. Insert a "Y" if the
corresponding item is in the data packet, an "N" if it is absent, or "N/A" if
the item does not apply to the analysis:

Checklist:

/ Case Narrative

Z Chain of Custody







Radiological | 3 Validation Procedure

,”V A )

Radiometric and Gravimetric Yields

Amounts (Volumes, Concentrations, Acti\
Used

Weights of Precipitates or Solids Counted
Calculated Recoveries

uplicates

Detector Identification
Date of Analysis

Aliquots of Samples
Weights of Solids Counted
Count Durations

Sample ldentifications

_ Calculate Precision

T

Laboratory Control Samples

Detector Identification
Date of Analysis
Calculation of Recoveries
Results of Analyses

Procedure X.X, Rev. O
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/) of Spikes, Tracers, or Carriers
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Radiological Data Validation Proced: /l / A. Procedure X.X, Rev. O

6.1.B COMPLETENL.S ChoCk 5T FOR ANALYSES USING ALPHA
SPECTROSCOPY

Analysis Results

Results Report for Sample Analyses and Reanalyses
Raw Data (Spectra, Printouts, Notebook Pages)
Calculation Sheets

Sample ldentifications

Detector ldentification

Analysis Date and Initials of Analyst

Amounts of Samples Counted (Precipitated or Deposited)

Initial and Continuing Calibration

Detector Identification
Calibration Date(s) and Initials of Analyst
Identification of Calibration and Check Standards including Radionuclide,
Certification, Expiration Date, and Activity
__ Amount of {Check) Star ird Used
Raw ~ ita including Spectra or Counts per Channel
Kev/channel
Count Duration for Standards
Efficiencies
Raw Data of Background Counts, ites Counted, and ‘uration of Counts

1

anks

___ Detector Identification
Date of Analysis
_ MDA of Method -
__ Amounts of Reagents Used in Blank



Radiological Data Validation Procedure

~ Jplicates

Detector ldentification

~ ate of Analysis

Amounts of Samples ~ >«
Count Durations

Sam; ! ldentifications
Calculated Precision

Radiometric and Gravimetric Yields

Used

Weights of Precipitates or Solids Counted

Calculated Recoveries

Laboratory Control Samples

Detector ldentification
Dat of Analysis

_ Calculation of Recoveries
Results of Analyses

Procedure X.X, Rev. O
Date: June 18, 1991
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Amounts (Volumes, Concentrations, Activity) of Spikes, Tracers, or Carriers
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.1.C COMPLETENESS CHECKLIST FOR GAMMA SPECTR 35COPY

Analysis Results

‘/Results Report for Sample Analyses and Reanalyses
v~ Raw ~ita (¢ ctra, Printouts of Counts per Channel, No o0k Pages)
+~ Calculation Sheets
- Sample Identifications
1~ Detector Identification and Counting Position
v Analysis Date and Initials of Analyst
.~ Amounts of Samples Counted

Initial and Continuing Calibration

(/ Detector ldentification
~+  Calibration Date(s) and Initials of Analyst
L~ _ ldentification of Calibration and Check Standards including Radlonuclldes,
Certification, Expiration Date, and Activity
.~ Amount of (Check) Standard Used

" Raw Data including Counts and Count Duration for Standards

v/ Effic :ncies and/or Geometry and Matrix Factors

.~ Raw Data of Background Counts, Count Dates, and )uration of Counts
_.~ Kev/Channel

o FW M
~'anks

v/ Detector Identification
.~ Date of Analysis
MDA of Method
Amounts of Reagents Used in Blank

(7 Raw Data
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Duplicates

o o
[ ector ldentification
.~ Date of Analy s
‘L/ Amounts of Samples
¢ Count Durations
Sample Identifications )
Resuits of Analyses and Calculated Precision

¢~ Raw Data

Radiometric and Gravimetric Yields

./V / ‘A Amounts (Volumes, Concentrations, Activity) of Spikes, Tracers, or Carriers
Used
_I'_ Weights of Precipitates or Solids Counted
W  Calculated Recoveries

Laboratory Control Samples

1/ Detector ldentification

“”" Date of Analysis
Calculation of Recoveries

<~ Results of Analyses
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Radiological Data Validation Procedure Procedure X.X, Rev. O
/ 1 Date: June 18, 1991
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uplicates

Detector Identification
1te of Analysis
Sample Weight
Amount of Spike for Spiked Duplicates

Raw Data (Gross Counts, Count Duration, Background Counts, and

Background Count Duration)

Radiometric and Gravitimetric Yields

Amount of Spike Used for Spiked Samples

Amount of Radium Standard Used for Radiometric Yield Determination
NIST Certification for Radium Standards

Calculated Radiometric Yield

Weight of Carrier Added for Gravitimetric Determination

Weight of Carrier Recovered for Gravitimetric Determination
Calculated Gravitimetric Yields

aboratory Control Samples

Sample Identification
Detector Identification
Date of Analysis

C: :ulated Recoveries
Results of Analyses

Sample Weight
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Duplicates

Instrun 1t Identification
_C e of Analysis
Amounts of Samples
Amount of Spike for Spiked Duplicates
__ |~ Data (Gross Counts, Count Duration, Background Cot ts, and
Background Cot : Duration)

Radiometric Yields

Amount of Tritium Standard Used for Radiometric Yield Determination
Radiometric Yield Calculations and ..2sults

Laboratory Control Sc.. pl

Sample ldentification
Instrument ldentification
Date of Anal, _ s
Calculated Recoveries
Results of Analyses




Radiological Data Validation Procedure Procedure X.X, Rev. O
- Date: June 18, 1991
Page 15

6.1.G COMPI VESS CHECKLIST - FLUORON = C # IALYSIS OF
U ANI_...

Analysis Results

Results Report for Sample A1 yses and Reanalyses
__ Raw Data (Fluorometer Readings, Notebook Pages, etc.)
Calculation Sheets
~ Sample ldentifications
Instrument ldentification
Analysis Date and Analyst Initials
Sample Weight

Initial and Continuing Instrument Cal -ation

_ Instrument ldentification
Calibration Dates and Analyst Initials
ldentification of Calibration Standards including Certification, Expiration Date
and Concentration Amount of Standards Used for Calib :ion
____ Raw Data (Fluorometer Readings, Notebook Pages, etc.)

Blanks

__Instrument Identification
___ Date of Analysis
MDA of Method
Amounts of Reagents Used
Lot Numbers of Reagents Used
Raw ita (Fluorometer Ri lings, Notebook gt , etc.)

Duplicates

Instrument Identification
___ Date of Analysis
Amounts of Samples
____ Amount of Spike for Spiked -Duplicates
Raw Data (Fluorometer Readings, Notebook Pages, etc.)
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Gravitimetric Yields

___ Weight of Carrier Added for Gravitimetric Determination
__ Weight of Ci ier = zcovered for Gravitimetric Determination
<alculated Gravitimetric Yields

Labora ‘y Control Samples

Sample Identification
Instrument Identification
Date of Analys
Calculated Recoveries
Rest s of Analyses



= a3

07 505 YR

h.MJ' d

Radiological Data Validation Procedure Procedure X.X, Rev. O

Date: June 18, 1991
Page 17

6 = HOLDING TIMES

Answer each question with a "Y" for yes, "N" for no, or an "N " if the
inquiry is not applicable. -

Evaluatior ~-‘teria and * ~*'2ns

Samples shall be analyzed within the period of 5 alf-lives of the
radionuclic of interest or six months, whichever comes first. Samples shall
be properly contained and preserved (e.g., acidified) in accordance with
laboratory standard procedures, to ensure that sample integrity is

aintained.

Holding times for each radionuclide are established by comparing the
impling date on the Chain of Custody form with the ¢ .es of analysis
found in the data package.

Analysis date - sample date = radionuclide holding tin

Have the samples been analyzed within holding time? .
Yes ; No N/A

ACTION: If holding time or preservation requirements are not met, qualify all
results > LLD as estimated detects (J) and results < LLD as estimated
nondetects (UJ). Professional judgement must be used in the case of
grossly exceeded holding times. One would expect smaller reported
activities as the reviewer may determine that results < LLD are unusable

(R).
ALY At 7/*7/‘72/
Mlﬁw\ e
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<dlibration

In addition to the internal st: Jjard adde " to 3ich samp™ a calib :ion shou t
performed immediately prior to sample analysis to confirm the linear relationship
between the fluorometer readings and uranium concentrations.

If a calibration is not performed immedia y prior to sample analysis to
verify linear instrument response, qualify associated results estimated, (J).

4.3 References

1. U.S. Environmental Protection Agency, "Uranium in Drinking Water -

Fluorometric Method,"” in Prescribed Pr¢ dures for Measurement of
Radioactivity in Drinking Water, EPA-600/4-80-032, August 1980.

2. ASTM, "Standard Test Method for Microquantities of Uranium in Water by

Fluorometry,” in 1991 Annual Book of ASTM Standards, Vi« i1me 11.02,
1990.

3. U . Department of Energy Environmental Measurements Laboratory,
"Fluorometric Determination of Uranium in Urine,™ in EML Procedures
r4-~---q], HASL-300-Ed.25, 1982.
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DE CTION LIMITS A AMPLE F._SULTS

Verify calculation or method of calculating the Lov ' Limit of Detection and
the Minimum Detectab Activity. Methods must be equivalentto e
following:

LLD = (4.66) (Background Counts)'?

MDA

(4.66) (Backgroi d Counts)'?

(Efficiency) (Volume) (Yield) onversion Factors)

Verify that all positive results (detects or results not qualified with a U)
reported meet the detection limits stated in the SOW 1d are above the
MDA for the analysis or method.

Can the detection limits (LLD and MDA) be verified? \
Yes) No /A

Verify the calculatic of sample results by examining the ra ‘a, i.e.,
spectra or printouts, for counts, counting time, efficiencies, and yields or
recoveries, and data transcriptions, e.g., sample volumes.

ACTION: Correct any errors on the photocc ied pages of the data package
and include in the data validation report. Qualify all results for which the
MDA and LLD calculations cannot be verified as estimated detects (J) or
estimated nondetects (UJ).
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6.6.A Radiometric Yields - Alpha Spectroscopy

~raly-*-- T-'teria_and ons

Has tracer been used to spike each sample prior to analysis? /\
Yes Noj N/}
-

ACTION: [f a sample did not have a 'traéer added, qualify the result as
nusable (R).

The percent recovery of the tracer should be between 30 % and 105 %.
Verify that the recovery is calculated from the applicable instrument
efficiency. Check the calculation of recovery using the following form: 1i:

% recovery = {(net CPM tracer PM tracer added) (efficiency in DPM/CPM)
(100)

Are percent recoveries within specification?
Yes No!

AC..ON: Qualify results outside of the acceptable limits as estimated (J\¢
UJ), or unusable (R) according to the following guidelines. Note any bias or
trend in estimated results in the data validation report.

Yield (%R): <30% 30-105% >105% >115%

Results < LLD: R acceptable uJ R

Resuits > 1" D: R acc )Htable J R
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6.9 SUMMARY

SOw?

Has the laboratory conducted the analysis in accordance with the analytical
Ye No N/A

Were project-specific data quality objectives met for s analysis?
‘ No N/A

| %6 .1/’?»&&&&% .
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If the method and results for counting efficiency determini on are not
provided, qualify ail associated results as unusable, (R).

3.2 Blanks

Tr um in chemical reagents or water used for background determinations will
interfere with sample results and reduce the method sensitivity. Tritium levels in
reagents and bac Jround water should be less than the desired MDA for the
method.

If the tritium levels in reagents or background water exceed the desired
MDA, qualify associated results less than 10X the background tritium level
as estimated, (J).

If blank samples are not analyzed to check potential contamination in each
lot of chemical reagents, qualify associated results estimated, (J).\

3.3 References

1. U.S. Environmental Protection Agency, "Tritium in Drinking Water," in

Prescribed Procedures for Measurement of Radioactivit - ‘1 Drinking Wi * -,
EPA-600/4-80-032, August 1980.
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ACTION: If the required LCS are not analyzed, qualify all results as

estimated (J).



