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FFTF Liquid Effluent Radiochemical Data Validation

Validation of the FFTF Liquid Effluent analytical data package was performc:
to the requirements provided in Section 2.4, of WHC-CM-5-3, Rev. 0. The
overriding QA document was the Liquid Effluent Sampling Quality Assurance
Program Plan (WHC-SD-WM-QAPP-011). The Sample analyses were performed by
EcoTeK and Teledyne under subcontract to Weston Analytics.

The primary objective of the data validation effort was to ensure the
usability and defensibility of the data produced for the FFTF Liquid Effluent
characterization project. This was accomplished through a detailed
examination of the data package to recreate the analytical process and verify
that proper and acceptable analytical techniques had been applied.
Additionally, the data package was checked- for correct submission of requirad
deliverables, correct data transcriptions from the raw data to the data
summary forms, and for proper calculation of a number of parameters. An

overall assessment of the data is provided on the Data Assessment Summary ~sva
as required by WHC-CM-5-3.

Radiochemical Data Validation Narrative
Analyses Requested

Samples BO7FS1, BO7FS4, BO7FS7, BO7FT3, BO7FR5, and BO7FR8 were collected Jin
9-15-92 and transferred from WHC to Weston Analytics for analysis. Weston
acquired the samples on 9-17-92 and sent those requiring gross alpha, gross
beta, gamma spectroscopy (GEA), Sr-90, total uranium, total radium, tritium,
and I-129 analyses to EcoTek. The samples were transmitted from EcoTek to
Teledyne for I-129 analysis. EcoTek and Teledyne obtained their shipments on
10-23-92 and 12-23-92, respectively. All analyses requested on the
corresponding Sample Analysis Request (SAR) forms were completed by April of
1993. Total radium was evaluated by analyzing Ra-226 and Ra-228 separately.

Samples B07G31, B07G32, B07G34, and B07G35 were collected by WHC on 9-16-93.
The samples were obtained by Weston on 9-18-92, transmitted to EcoTek, and
ultimately received by Teledyne for I-129 and C-14 analyses. Teledyne obtained
BO7G31 and B07G32 on 12-23-92 and received B07G34 and B07G35 on 2-5-93.
According to a WHC SAR corresponding to B07G34 and B07G35, Tc-99, tritium,
gamma spectroscopy, Sr-90, Am-241, and plutonium analyses were to be conducted
in addition to I-129 and C-14 evaluations; however, only I-129 and C-14 data
were reported. Radiochemical SAR documentation was not provided for B07G31 and
B07G32, and an EcoTek Chain of Custody (COC) form appeared to be missing.

Two other samples, BO7B36 and B07B40, were included in the Teledyne package

but were not presently validated. The BO7B36 and BO7B40 samples belong to the
100-KR-4 project.

Gross Alpha/gross beta
Gross alpha and gross beta activity were determined by gas flow proportional
counting; Am-241 and Sr-90 standards were utilized to calibrate the

instruments for alpha and beta analyses, respectively. A1l quality control
analyses associated with the evaluations were satisfactory. The gross alpha
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and beta results were acceptable but qualified as estimated, "J", or astimated
non-detect, "UJ", due to exceeded holding times.

GEA

Gamma energy detectors were initially calibrated against a standard
radionuclide source and verified against Am-241, Co-60, and Cs-137 standards
on the days in which the analyses were conducted. Since Tittle or no
preparation is involved prior to the gamma energy analysis of water samples,
few quality control analyses are mandatory. A1l GEA results were less than
their corresponding minimum detectable activities.

Sr-90

A Sr-89, Sr-90, and Y-90 efficiency curve was generated for each gas flow
proportional counter utilized in the analysis of Sr-90. The results of the
analyses were acceptable but qualified as estimated and non-detect, UJ, due to
a Tow LCS recovery which was compounded by the lack of efficiency check data.

Jotal Uranium

Uranium was determined by laser phosphorimetry. Instrument calibration was
conducted by generating high and low range calibration curves through the
analysis of a series of standard solutions prepared from a NIST traceable
uranium standard. Concentrations were converted to activities by assuming a
natural abundance of U-238. All quality control evaluations associated with
the analyses were satisfactory, and the results were considered to be
acceptable.

Ra-226

Radium-226 was determined by alpha gas flow proportional counting. The
detectors were initially calibrated against an Am-241 standard and verified at
the time of analysis by the evaluation of a Ra-226 check standard. All
required quality control analyses were performed, and no qualifiers were
assigned to the data.

Ra-228

Radium-228 was evaluated by analyzing for beta activity on a gas flow
proportional counter. Calibration verification on the day of analysis was
performed against a Sr-90 beta check standard. Blank spikes served as
laboratory control samples but yielded recoveries slightly below the control
limits. The results were qualified as estimated.

Tritium
Tritium was determined by 1iquid scintillation counting. A1l quality control
analyses associated with the evaluations were satisfactory. The results are

considered to be acceptable, but the reported values exhibit very high
activities.
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[-129

Iodine-129 was determined counting gamma and x-ray activity in the range of
30-39 KeV by utilizing sodium iodide detectors equipped with beryllium
windows. The detectors utilized for the evaluation were calibrated against a
NIST traceable I-129 standard. Since carrier yields were not reported and tha
percent recovery associated with the blank spike was not provided, the I-129
data were qualified as estimated non-detects, UJ.

c-14

A Tiquid scintillation counter which was calibrated against a NIST traceable
C-14 standard was utilized to analyze the samples for C-14 activity. All
quality control evaluations associated with the analyses were satisfactory.
The C-14 results are acceptable but are qualified as estimated non-detects,
UJ, due to missing Chain of Custody and Sample Analysis Request documentation.
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RCRA HIGH LEVEL RADIOCHEMICAL DATA ASSESSMENT

DATE 8-11-93

REVIEWED BY  _A. T. DiCenso 42{51;5}i>
LABORATORY EcoTek §er7-77
CASE # 99409-WES-929

SDG # 21160

Gross Alpha

SAMPLES/MATRIX _BO7FS]

BO7FS4
BO7FS7
BO7FT3
BO7FR5
BO7FR8

DATA ASSESSMENT SUMMARY

Gross Beta

1. Chain of Custody X
2. Initial Calibration 0
3. Efficiency Checks 0
4. Background Checks 0
5. Preparation Blanks 0
6. MS/Tracers/Carriers 0
7. Duplicate Analysis 0
8. LCS 0
0 = data had no problems
ﬁ : minor problems, data may be qualified

data qualified due to major problems/some data may be unusable

OVERALL ASSESSMENT: _The gross alpha and beta data are consider to be

acceptable.

NOTES: Even though efficiencies, absorbance factors, and cross talk data

were provided, several of the reported results could not be duplicated from

the raw data, and example calculations were not provided.

o Refer to the corresponding attachments for explanation of any problems.
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RADIOCHEMICAL QC - Alpha/Beta

Name _A. T. DiCenso Date 8-11-93

QC Check: _CHAIN OF CUSTODY

COMMENTS: The samples were collected on 9-15-92 and transferred from WHC to
Weston in chilled containers. Weston acquired the samples on 9-17-92 but sent
those requiring radiochemical analysis to EcoTek. EcoTek obtained Weston's
shipment on 10-23-92. A Weston COC document indicated that the samples
designated for radiochemical analysis were preserved with nitric acid. Gross
alpha and gross beta analyses were performed by gas flow proportional counting
on 4-21-93; the six month holding time specifications were, therefore,
exceeded.

ACTION: The data is qualified as indicated by the following table.

sample # constituent value/qualifier
BO7FS1 Alpha <1.08 pCi/L UJ
Beta 6.25 J

BO7FS4 Alpha <1.46 uJ
Beta 14.3 J

BO7FS7 Alpha <1.29 uJ
Beta 4.95 J

BO7FT3 Alpha <1.01 uJ
Beta 6.14 J

BO7FR5 Alpha <1.28 uJ
Beta 14.0 J

BO7FR8 Alpha <0.993 uJ
Beta 12.3 J
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RADIOCHEMICAL QC - Alpha/Beta

Name _A. T. DiCenso Date _8-11-93

QC Check: _INITIAL CALIBRATION

COMMENTS: The gas flow proportional detectors were initially calibrated on
either 11-12-92 or 12-19-92 against an Am-241 standard for alpha analyses and
a Sr-90 standard for beta evaluations. Instrument calibration was continually
verified by evaluating alpha and beta check standards and maintaining control
charts for each detector. The check standard results for each detector
utilized on the day of analysis satisfied the established control limit
parameters. The alpha-beta operating voltage was determined by evaluating the
beta plateau data resulting from the analysis of a Sr-90 standard. The Am-241
and Sr-90 standards were accompanied with documentation to verify NIST
traceability.

ACTION: No action is required.

sample # constituent value/qualifier
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RADIOCHEMICAL QC - Alpha/Beta

Name A. T. DiCenso Date 8-11-93

QC Check: _EFFICIENCY CHECKS N

COMMENTS: Alpha and beta efficiencies were determined by analyzing NIST
traceable Am-241 and Sr-90 standards, respectively.

ACTION: No action is required.

sample # constituent value/qualifier
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RADIOCHEMICAL QC - Alpha/Beta

Name A. T. DiCenso Date 8-11-93

QC Check: _BACKGROUND CHECKS

COMMENTS: Alpha and beta background control charts were provided for each
detector utilized during the analysis. All background counts conducted on the
day of analysis were within the laboratory control limits.

ACTION: No action is required.

sample # constituent value/qualifier

)
0

)

kg
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RADIOCHEMICAL QC - Alpha/Beta

Name A. T. DiCenso Date 8-11-93

QC Check: _PREPARATION BLANKS

COMMENTS: The alpha and beta blank results were less than their correspoending
minimum detectable activities.

ACTION: No action is required.

sampie # constituent value/qualifier
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RADIOCHEMICAL QC - Alpha/Beta

Name A. T. DiCenso Date 8-11-93

QC Check: _MATRIX SPIKES/TRACERS/CARRIERS>

COMMENTS: Alpha and beta matrix spikes were not required for these specific
analyses. -

ACTION: No action is required.

sample # constituent value/qualifier
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RADIOCHEMICAL QC - Alpha/Beta

Name A. T. DiCenso Date 8-11-93

QC Check: _DUPLICATE ANALYSIS

COMMENTS: The original and corresponding duplicate alpha results of sample
BO7FR8 were less than the MDA; therefore, the relative percent difference
value was meaningless and could not verify precision. The relative percent
difference resuiting from the gross beta duplicate analysis was 7% and
satisfied quality control parameters.

ACTION: No action is required.

sample # constituent value/qualifier
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RADIOCHEMICAL QC - Alpha/Beta

Name A. T. DiCenso Date 8-11-93

QC Check: _LABORATORY CONTROL SAMPLES

COMMENTS: Blank spikes were run to serve as laboratory control standards. The
alpha and beta recoveries were 76 and 103%, respectively, within the control

limits. Documentation was provided to verify that the Am-241 and Sr-90
standards were NIST traceable.

ACTION: No action is required.

sample # constituent value/qualifier
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RCRA HIGH LEVEL RADIOCHEMICAL DATA ASSESSMENT

DATE 8-12-93 SAMPLES/MATRIX _BO7FS1
BO7FS4
REVIEWED BY A, T. DiCenso 442 BO7FS7
Sy 2-73 BO7FT3
LABORATORY EcoTek BO7FR5
BO7FRS
CASE # 99409-WES-929
DG # 21160

DATA ASSESSMENT SUMMARY

GEA
1. Chain of Custody 0
2. Initial Calibration 0
| 3. Efficiency Checks 0
| 4. Background Checks 0
[ 5. Preparation Bianks 0
6. MS/Tracers/Carriers N/A
7. Duplicate Analysis 0
8. LCS 0
0 = data had no problems
X = minor probiems, data may be qualified
M = data qualified due to major probiems/some data may be unusable

OVERALL ASSESSMENT: The data is acceptable.

NOTES:

o Refer to the corresponding attachments for explanation of any probiems.
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RADIOCHEMICAL QC - GEA

Name _A. T. DiCenso ‘ Date _8-12-93

QC Check: _CHAIN OF CUSTODY

COMMENTS: The samples were collected on 9-15-92 and transferred from WHC to
Weston in chilled containers. Weston acquired the samples on 9-17-92 but sent
those requiring radiochemical analyses to EcoTek. EcoTek obtained Weston's
shipment on 10-23-92. A Weston COC document indicated that the samples
designated for radiochemical analysis were preserved with nitric acid. The
gamma energy analyses were completed on 12-2-92, within the six month holding
time specification.

ACTION: No action is required.

sample # constituent value/qualifier
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RADIOCHEMICAL QC - GEA

Name A. T. DiCenso Date 8-12-93

QC Check: _INITIAL CALIBRATION

COMMENTS: The following detectors were utilized to complete the GEA analyses:
GL1, GL2, GL3, GE2, GE5, and GE6. A1l of the instruments were initially
calibrated against a NIST traceable standard radionuclide source; the measured
activity of each isotope present in the standard was compared to the certified
activity. Instrument calibration was verified against Am-241, Co-60, and Cs-

137 standards on December 1°% and 2™ of 1992, the days on which the analyses
were conducted.

ACTION: No action is required.

sample # constituent value/qualifier
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RADIOCHEMICAL IC - GEA

Name A. T. DiCenso Jate _8-12-53

QC Check: _EFFICIENCY CHECKS

COMMENTS: Efficiency versus energy curves were calculated for each detector.

ACTION: No action is required.

sample # constituent value/qualifier
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RADIOCHEMICAL QC - GEA

Name A. T. DiCenso Date 8-12-93

QC Check: _BACKGROUND CHECKS

COMMENTS: Background data was provided with each analysis.
ACTION: No action is required.

sample # constituent value/qualifier
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RADIOCHEMICAL QC - GEA

Name A. 7. DiCenso Date 8-12-93

QC Check: _PREPARATION BLANKS

COMMENTS: Since 1ittle or no preparation is involved before the gamma energy
analysis of water samples, a blank analysis is not required.

ACTION: No action is required.

sample # constituent value/qualifier
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RADIOCHEMICAL QC - GEA

Name A. T. DiCenso

QC Check: _MATRIX SPIKES/TRACERS/CARRIERsb

COMMENTS: Not Applicable.

ACTION: No action is required.

sample # constituent

Date _8-12-93

value/qualifier
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RADIOCHEMICAL QC -~ GEA

Name A. T. DiCenso Date 8-12-93

QC Check: _DUPLICATE ANALYSIS

COMMENTS: The results of all duplicate analyses were less than the
corresponding detection limits and consistent with the original data. The
relative percent difference calculations, therefore, could not verify
precision.

ACTION: No action is required.

sample # constituent value/qualifier
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RADIOCHEMICA! QC - GEA

Name A. T. DiCenso Date 8-12-93

QC Check: _LABORATORY CONTROL SAMPLES

COMMENTS: Gamma energy instrument calibration was verified by analyzing Am-
241, Co-60, and Cs-137 standards on the day of analysis, and the water samples
were not subjected to preparation procedures; therefore, the evaluation of a
Taboratory control sample was not mandatory.

ACTION: No action is required.

sample # constituent value/qualifier
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RCRA HIGH LEVEL RADIOCHEMICAL DATA ASSESSMENT

DATE 8-11-93 SAMPLES/MATRIX _BO7FSI
BO7FS4
REVIEWED BY  A. T. DiCenso LA . BO7EST
- BO7FT3
LABORATORY EcoTek 5 ? BO7FR5
BO7FRS
CASE # 99409-WES-929
SDG # 21160

DATA ASSESSMENT SUMMARY

Sr-90
l. Chain _of Custody 0
2. Initial Calibration 0
3. Efficiency Checks 0
4. Background Checks 0
5. Blanks X
6. MS/Tracers/Carriers 0
7. Duplicate Analysis 0
8. LCS X
0 = data had no problems
X = minor problems, data may be qualified
M = data qualified due to major problems/some data may be unusable

OVERALL ASSESSMENT: _Strontium-90 was not detected in the analyzed samples:
however, the data is considered to be estimated due to an insufficient LCS
recovery.

NOTES:

o Refer to the corresponding attachments for explanation of any problems.
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RADIOCHEMICAL QC - Sr-G0

Name _A. T. DiCenso Date _8-11-93

QC Check: _CHAIN OF CUSTODY

COMMENTS: The samples were collected on 9-15-92 and transferred from WHC to
Weston in chilled containers. Weston acquired the samples on 9-17-92 but sent
those requiring radiochemical analyses to EcoTek. EcoTek obtained Weston's
shipment on 10-23-92. A Weston COC document indicated that the samples
designated for radiochemical analysis were preserved with nitric acid. The Sr-
90 analysis was performed by gas flow proportional counting and completed on
3-25-93. The six month holding time specification was exceeded by
approximately one week but was of little consequence since the half-life of
Sr-90 is 28.5 years.

ACTION: No action is required.

sample # constituent value/qualifier
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RADIOCHEMICAL QC - Sr-90

Name _A. T. DiCenso Date 3-11-93

QC Check: _INITIAL CALIBRATION

COMMENTS: A Sr-89, Sr-90, and Y-90 efficiency curve was generated for each
detector during the fourth quarter of 1992; efficiencies were plotted against
milligrams of carrier. The Sr-89 and Sr-90 standards were accompanied with
certificates of calibration.

ACTION: No action is required.

sample # constituent value/qualifier
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RADIOCHEMICAL QC - Sr-90

Name A. T. DiCenso Date 8-11-93

QC Check: _EFFICIENCY CHECKS

COMMENTS: Efficiencies were derived for each detector at the time of initial
calibration; however, data verifying the evaluation of check standards was not
available for review.

ACTION: No action is required.

sample # constituent value/qualifier
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RADIOCHEMICAL QC - Sr-90

Name A. T. DiCenso Date 8-11-93

QC Check: _BACKGROUND CHECKS

COMMENTS: Beta background checks for each detector were conducted on 3-23-93.

ACTION: No action is required.

sample # constituent value/qualifier

000026



RADIOCHEMICAL QC - Sr-90

Name _A. T. DiCenso Date 8-11-93

QC Check: _PREPARATION BLANKS

COMMENTS: The blank result was less than the MDA, but according to EcoTek'é
narrative, the minimum detectable activities associated with the Sr-90
analyses exceeded the initial client requested MDA. However, with one

exception, all reported MDA data satisfied the newly defined target detection
limit of 2 pCi/L for Sr-90.

ACTION: The BO7FRS result is considered to be estimated and non-detect, UJ.

sample # constituent value/qualifier

BO7FRS Sr-90 <2.25 UJ
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RADIOCHEMICAL OC - Sr-90

Name A. T. DiCenso Date 8-11-93

QC Check: _MATRIX SPIKES/TRACERS/CARRIERSW

COMMENTS: Chemical recoveries pertaining to the carriers were acceptable and
ranged between 62 and 114%.

ACTION: No action is required.

sample # constituent value/qualifier
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RADIOCHEMICAL QC - Sr-90

Name _A. T. DiCenso Date 8-11-93

QC Check: _DUPLICATE ANALYSIS

COMMENTS: The value from the duplicate analysis associated with the batch >f
samples was less than the MDA and confirmed the original result; the RPD
calculation was, therefore, meaningless.

ACTION: No action is required.

sample # constituent value/qualifier

0008270



RADIOCHEMICAL QC - Sr-90

Name A. T. DiCenso Date 38-11-93

QC Check: _LABORATORY CONTROL SAMPLES

COMMENTS: A blank spike served as laboratory control samples and yialded a 74%
recovery, slightly below the 75-125% control limits.

ACTION: The data are qualified as estimated and non-detect, UJ, due o 1 low
LCS recovery in addition to the lack of efficiency check data.

sample # constituent value/qualifier
BO7FS1 Sr-90 <1.35 ud
BO7FS4 Sr-90 <1.48 UJ
BO7FS7 Sr-90 <1.63 ud
BO7FT3 Sr-90 <1.76 uJ
BO7FRS Sr-90 <2.25 UJ
BO7FR8 Sr-90 <1.46 UJ
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RCRA HIGH LEVEL RADIOCHEMICAL DATA ASSESSMENT

DATE 8-13-93 SAMPLES/MATRIX
REVIEWED BY  _A. T. DiCenso 20"
LABORATORY ~ _EcoTek yr2-77
CASE # 99409-WES-929
SDG # 21160
DATA ASSESSMENT SUMMARY
Jot. U

1. Chain of Custody 0
2. Holding Times
3. Instrument Calibration 0
4. Preparation_Blanks 0
5. MS/Tracers/Carriers
6. Duplicate Analysis
7. LCS 0

0 = data had no problems

ﬁ - minor problems, data may be qualified

OVERALL ASSESSMENT:
are acceptable.

BO7FS1

BO7FS4

BO7FS7

BO7FT3

BO7FRS

BO7FR8

data qualified due to major problems/some data may be unusable

Uranium was found at detectable levels, and the results

NOTES:

o Refer to the corresponding attachments for explanation of any problems.
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RADIOCHEMICAL QC - Tot. U

Name A. T. DiCenso Date 8-13-93

QC Check: _CHAIN OF CUSTODY

COMMENTS: The samples were collected on 9-15-92 and transferred from WHC o
Weston in chilled containers. Weston acquired the samples on 9-17-92 but sent
those requiring radiochemical analysis to EcoTek. EcoTek obtained Weston's
shipment on 10-23-92. A Weston COC document indicated that the samples
designated for radiochemical analysis were preserved with nitric acid.

ACTION: No action is required.

sample # constituent value/qualifier
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RADIOCHEMICAL QC - Tot. U

Name _A. T. DiCenso Date _8-13-93

QC Check: _Holding Times

COMMENTS: Total uranium was determined by laser phosphorimetry on 1-722-23.
within the six month holding time specification. Corresponding matrix sp.'":
and matrix spike duplicate analyses were run in April of 1993.

ACTION: No action is required.

sample # constituent value/qualifier
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RADIOCHEMICAL QC - Tot. U

Name A. T. DiCenso Date 8-13-93

QC Check: _Instrument Calibration

COMMENTS: High and low range calibration curves were generated by the analysis
of a series of standard solutions prepared from a NIST traceable uranium
standard. Documentation verifying the NIST traceability of the uranium
standard was included in the data package.

ACTION: No action is required.

sample # constituent value/qualifier
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RADIOCHEMICAL QC - Tot. U

Name A. T. DiCenso Date

QC Check: _PREPARATION BLANKS

COMMENTS: The blank results were below the detection limit.

ACTION: No action is required.

sample # constituent value/qualifier

8-13-93
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RADIOCHEMICAL QC - Tot. U

Name A. T. DiCenso Date 8-13-93

QC Check: _MATRIX SPIKES/TRACERS[CARRIER§>

COMMENTS: A matrix spike and a matrix spike duplicate were run on sample
BO7FS1 in April of 1993; instrument calibration, blank, and blank spike data
associated with the matrix spike analyses were provided. The blank result was
less than the MDA, and the recoveries corresponding to the blank spikes were
113 and 96%. The matrix spike and matrix spike duplicate yielded recoveries of
115 and 114%, respectively; the relative percent difference was negligible.
A11 quality control specifications related to the MS/MSD analyses were
satisfied.

ACTION: No action is required.

sample # constituent value/qualifier
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RADIOCHEMICAL QC - Tot. U

e A. T. DiCenso Jate 8-13-93

Check: _DUPLICATE ANALYSIS

MENTS: The duplicate analysis of sample BO7FS7 yielded a relative percent
"ference of 5% and, therefore, satisfied the quality contrai <riteria.

[ION: No action is required.

ample # constituent value/qualifier
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RADIOQCHEMICAL QC - Tot. U

Name A. T. DiCenso Jate 3-13-93

QC Check: _{ABORATORY CONTROL SAMPLE

COMMENTS: A blank spike served as a laboratory control sample and Zemonstratad
a 103% recovery, well within control limits.

ACTION: No action is required.

sample # constituent value/qualifier
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RCRA HIGH LEVEL RADIOCHEMICAL DATA ASSESSMENT

DATE 8-6-93 SAMPLES/MATRIX
REVIEWED BY  _A. T. DiCenso 2F.

LABORATORY EcoTek Fo12-97

CASE # 99409-WES-929

SDG # 21160

DATA ASSESSMENT SUMMARY

BO7FS1

BO7FS4

BO7FS7

BO7FT3

BO7FR5

BO7FR8

Ra-226 -
1. Chain of Custody 0 -
2. Initial Calibration 0 e
3. Efficiency Checks 0 -
4. Backaground Checks 0 -
5. Preparation Blanks 0 -
6. MS/Tracers/Carriers 0
7. Duplicate Analysis 0
8. LCS 0

0 = data had no problems

X
M

minor problems, data may be qualified
data qualified due to major problems/some data may be unusable

OVERALL ASSESSMENT: A1l Ra-226 samples yielded non-detectable results, but

the data are considered to be acceptable.

NOTES:

o Refer to the corresponding attachments for explanation of any probiems.
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RADIOCHEMICAL QC - Ra-226

Name A. T. DiCenso Date _8-6-93

QC Check: _CHAIN OF CUSTODY

COMMENTS: The samples were collected on 9-15-92 and transferred from WHC to
Weston in chilled containers. Weston acquired the samples on 9-17-92 but sent
those requiring radiochemical analyses to EcoTek. EcoTek obtained Weston's
shipment on 10-23-92. The WHC and Weston Chain of Custody and Sample Analysis
Request forms included with the Ra-226 data did not correspond to the samples
which were analyzed; however, the correct documentation was found elsewhere
within the package. A Weston COC document indicated that the samples
designated for radiochemical analysis were preserved with nitric acid. A total
radium analysis was requested and subsequently performed by evaluating Ra-226
and Ra-228 separately. The Ra-226 analysis was conducted by alpha gas flow
proportional counting and completed on 4-10-92. The six month holding time
specification was exceeded but was of little consequence since Ra-226 has -
half-1ife of 1600 years.

ACTION: No action is required.

sample # constituent value/qualifier




RADIOCHEMICAL QC - Ra-226

Name A. T. DiCenso Date 8-6-93

QC Check: _INITIAL CALIBRATION

COMMENTS: The gas flow proportional detectors were initially calibrated on *1-
30-92 against a NIST traceable Am-241 standard. Instrument calibration was
continually verified by evaluating alpha check standards and maintaining
control charts for each detector. All alpha check standards analyzed on ti::
day of analysis satisfied control 1imit parameters. The alpha-beta operating
voltage was determined by evaluating the beta plateau data resulting from “h2
analysis of a NIST traceable Sr-90 standard.

ACTION: No action is required.

sample # constituent value/qualifier
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RADIOCHEMICAL QC - Ra-226

Name A. T. DiCenso Date 8-6-93

QC Check: _EFFICIENCY CHECKS

COMMENTS: Alpha efficiencies were determined for each detector by analyzing
NIST traceable Am-241 standards on 11-30-92; the last reported efficiency
check was performed on 1-11-93. Self absorption factors were derived on 12-10-
92 by evaluating NIST traceable Ra-226 standards.

ACTION: No action is required.

sample # constituent value/qualifier
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Name A. T. DiCenso Jate 8-6-93

QC Check: _BACKGROUND CHECKS

COMMENTS: Background control charts were provided for each detector utilized
during the analysis. A1l background counts conducted on the day of analysis
were within the laboratory control limits.

ACTION: No action is required.

sample # constituent value/qualifier
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RADIOCHEMICAL QC - Ra-226

Name A. T. DiCenso Date

QC Check: _PREPARATION BLANKS

COMMENTS: The blank result was less than the MDA.

ACTION: No action is required.

sample # constituent value/qualifier

8-6-93
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RADIOCHEMICAL QC - Ra-226

Name A. T. DiCenso Date 8-6-93

QC Check: _MATRIX SPIKES/TRACERS/CARRIE&S

COMMENTS: A1l barium sulfate carrier recoveries were greater than 65% and,
therefore, acceptable.

ACTION: No action is required.

sample # constituent value/qualifier
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RADIOCHEMICAL 9C - Ra-226

Name A. T. DiCenso Date 8-6-93

QC Check: _DUPLICATE ANALYSIS

COMMENTS: The original and corresponding duplicate results of sample BO7FRS
were less than the MDA; therefore, the relative percent difference value was
meaningless.

ACTION: No action is required.

sample # constituent value/qualifier

000016
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RADIOCHEMICAL QC - Ra-226

Name A. T. DiCenso Date 8-6-93

QC Check: _LABORATORY CONTROL SAMPLES

COMMENTS: Blank spike results yielded 98 and 90% recoveries and satisfied
quality control specifications.

ACTION: No action is required.

sample # constituent value/qualifier

000047




RCRA HIGH LEVEL RADIOCHEMICAL DATA ASSESSMENT

DATE 8-6-93 SAMPLES/MATRIX BO7FS1
BO7FS4
REVIEWED BY A. T. DiCenso 4727£;?; BO7FS7
S-r2-93 BO7FT3
LABORATORY EcoTek BO7FRS
BO/FR8
CASE # 99409-WES-929
SDG # 21160

DATA ASSESSMENT SUMMARY

Ra-228 -

1. Chain_of Custody 0
2. Initial Calibration 0 _
3. Efficiency Checks 0 o
4. Background Checks 0 .
5. Preparation Blanks 0 .
6. MS/Tracers/Carriers 0 -
7. Duplicate Analysis 0 -
8. LCS X -

0 = data had no problems

X = minor problems, data may be qualified

M = data qualified due to major problems/some data may be unusablz

OVERALL ASSESSMENT: The Ra-228 results are acceptable but qualified as
estimated non-detects, UJ.

NOTES: _EcoTek qualified all data as estimated non-detects., UJ, apparent’ s
since the results were less than the detection limit as defined by the
Statement of Work.

0o Refer to the corresponding attachments for explanation of any problems.



RADIQCHEMICAL QC ~ Ra-228

Name A. T. DiCenso Date 8-10-93

QC Check: _CHAIN OF CUSTODY

COMMENTS: The samples were collected on 9-15-92 and transferred from WHC to
Weston in chilled containers. Weston acquired the samples on 9-17-92 but sent
those requiring radiochemical analyses to EcoTek. EcoTek obtained Weston's
shipment on 10-23-92. A Weston COC document indicated that the samples
designated for radiochemical analysis were preserved with nitric acid. A total
radium analysis was requested and subsequently performed by evaluating Ra-226
and Ra-228 separately. The Ra-228 analysis was conducted by beta gas flow
proportional counting and completed on 4-8-92.

The maximum allowable holding time specification of six months was exceeded D>y
approximately three weeks, but this proved to be of 1ittle consequence with
regard to the reported results. The beta decay half-life of Ra-228 is 5.75
years; therefore, after the elapse of six and seven months, the respective Ra-
228 activity will equal 94 and 93% of that present in the sample at the time
of collection. Since the potential error due to the violation of holding time
criteria was only 1%, qualifiers were not assigned on this basis.

ACTION: No action is required.

sample # constituent value/qualifier

000079




RADIOCHEMICAL QC - Ra-228

Name _A. T. DiCenso _ Date _8-10-93

QC Check: _INITIAL CALIBRATION

COMMENTS: The gas flow proportional detectors were initially calibrated on 11-
30-92 against a NIST traceable Sr-90 standard. Instrument calibration was
continually verified by evaluating beta check standards and maintaining
control charts for each detector. All beta check standards analyzed on the day
of analysis satisfied control 1imit parameters. The alpha-beta operating
voltage was determined by evaluating the beta plateau data resulting from the
analysis of a NIST traceable Sr-90 standard.

ACTION: No action is required.

sample # constituent value/qualifier

000030



RADIOCHEMICAL QC - Ra-228

Name A, T. DiCenso Date 8-10-93

QC Check: _EFFICIENCY CHECKS

COMMENTS: Beta efficiencies were determined for each detector by analyzing
NIST traceable Sr-90 standards on 11-30-92, but corresponding efficiency check
data were not reported. A Ra-228 absorption factor, decay factors, and a count
correction factor were determined in order to correct the calculated
activities.

ACTION: No action is required.

sample # constituent value/qualifier

000051



RADIOCHEMICAL QC - Ra-228

Name A. T. DiCenso . Date 8-10-93

QC Check: _BACKGROUND CHECKS

COMMENTS: Background control charts were provided for each detector utilized
during the analysis. All background counts conducted on the day of analysis
were within the laboratory control limits.

ACTION: No action is reguired.

sample # constituent value/qualifier

000052



RADIOCHEMICAL QC - Ra-228

Name _A. T. DiCenso Date 8-10-93

QC Check: _PREPARATION BLANKS

COMMENTS: The blank result was less than the MDA.

ACTION: No action is required.

sample # constituent value/qualifier

QonT T



RADIOCHEMICAL QC - Ra-228

Name A. 7. DiCenso Nate §3-10-93

QC Check: _MATRIX SPIKES/TRACERS/CARRIEES

COMMENTS: A1l barium and yttrium carrier recoveries were greater than 35% and,
therefore, acceptable.

ACTION: No action is required.

sample # constituent value/qualifier

000054



RADIOCHEMICAL QC - Ra-228

Name A. T. DiCenso Date 8-10-93

QC Check: _DUPLICATE ANALYSIS

COMMENTS: The original and corresponding duplicate results of sample BO7FR5
were less than the MDA; therefore, the relative percent difference value was
meaningless.

ACTION: No action is required.

sample # constituent value/qualifier

000055



RADIOCHEMICAL QC - Ra-228

Name A. T. DiCenso Date 8-10-93

QC Check: _LABORATORY CONTROL SAMPLES

COMMENTS: Blank spikes served as laboratory control samples and yielded
recoveries of 74 and 71%; these values are slightly below the control Yimi<:.

ACTION: A1l data are qualified as estimated non-detects, UJ.

sample # constituent value/qualifier
BO7FS1 Ra-228 : 3.77 pCi/L U
BO7FS4 Ra-228 <2.05 uJd
BO7FS7 Ra-228 2.09 uJd
BO7FT3 Ra-228 <3.28 uJ
BO7FR5 Ra-228 <5.39 1N
BO7FR8 Ra-228 <4.54 ud

000055




RCRA HIGH LEVEL RADIOCHEMICAL DATA ASSESSMENT

DATE 8-12-93 SAMPLES/MATRIX _BO7FS]
e BO7F S4
REVIEWED BY  _A. T. DiCenso ;7/445r%- BO7FS7
g -17-72 BO7FT3
LABORATORY EcoTek BO7FR5
BO7FRS

CASE # 99409-WES-929

SDG # 21160

DATA ASSESSMENT SUMMARY

H-3 -
1. Chain of Custody 0 -
2. Initial Calibration 0 .
3. Efficiency Checks 0 _____
4. Background Checks 0 -
5. Preparation Blanks 0 -
6. MS/Tracers/Carriers 0 -
7. Duplicate Analysis 0 -
8. LCS 0 -
0 = data had no problems
X = minor problems, data may be qualified
M = data qualified due to major problems/some data may be unusable

OVERALL ASSESSMENT: The tritium results are acceptable but seem to be somewhat
high.

NOTES:

o Refer to the corresponding attachments for explanation of any problems.

000057




RADIOCHEMICAL QC - H-3

Name _A. T. DiCenso Date 8-12-93

QC Check: _CHAIN OF CUSTODY

COMMENTS: The samples were collected on 9-15-92 and transferred from WHC to
Weston in chilled containers. Weston acquired the samples on 9-17-92 but sent
those requiring radiochemical analyses to EcoTek. EcoTek obtained Weston's
shipment on 10-23-92. A Weston COC document indicated that the samples
designated for radiochemical analysis were preserved with nitric acid. The
tritium analyses were performed by liquid scintillation counting and completed
on 12-18-92, within the six month holding time specification.

ACTION: No action is required.

sample # constituent value/qualifier

000058




RADTQOCHEMICAL QC - H-3

Name A. T. DiCenso Date 8-12-93

QC Check: _INITIAL CALIBRATION

COMMENTS: A ten point quench curve was generated before the analysis. The
quench was determined for each sample, and the corresponding efficiency value
was used to quantify the amount of detected tritium.

ACTION: No action is required.

sample # constituent value/qualifier

000059




RADIOCHEMICAL QC - H-3

Name _A. T. DiCenso Date 8-12-93

QC Check: _EFFICIENCY CHECKS

COMMENTS: Efficiencies associated with each sample were derived from the
quench curve.

ACTION: No action is required.

sample # constituent value/qualifier

DOB0=E




RADIOCHEMICAL QC - H-3

Name A. T. DiCenso Jate 8-12-93

QC Check: _BACKGROUND CHECKS

COMMENTS: The background was measured prior to sample analysis and
automatically subtracted from subsequent results.

ACTION: No action is required.

sample # constituent value/qualifier

000084,




RADIOCHEMICAL QC - H-3

Name A. T. DiCenso

QC Check: _PREPARATION BLANKS

COMMENTS: The blank result was less than the MDA.

ACTION: No action is required.

Date _8-12-93

sample # constituent value/qualifier

000062



RADIOCHEMICAL QC - H-3

Name A. T. DiCenso Date 8-12-93

QC Check: _MATRIX SPIKES[TRACERS/CARRIEES

COMMENTS: Sample BO7FR5 was spiked with a tritium standard, and the resulting
99% recovery satisfied control limits. The H-3 standard was accompanied with 3
certificate of radioactivity.

ACTION: No action is required.

sample # constituent value/qualifier

0000€2



RADIOCHEMICAL QC - H-3

Name A. T. DiCenso Date 8-12-93

QC Check: _DUPLICATE ANALYSIS

COMMENTS: The duplicate analysis was performed on sample BO7FR8 and 37 .od 2
4% relative percent difference, well within control limits.

ACTION: No action is required.

sample # constituent value/qualifier

600064



RADIOCHEMICAL QC - H-3

Name A. T. DiCenso Date 8-12-93

QC Check: _LABORATORY CONTROL SAMPLES

COMMENTS: A tritium standard was utilized to spike a blank which served as a
laboratory control sample; the spiked blank yielded a 97% recovery, well
within the laboratory quality control limits. The tritium standard was
accompanied with a certificate of radioactivity.

ACTION: No action is required.

sample # constituent value/qualifier

000055



I-129 RADIOCHEMICAL DATA ASSESSMENT

DATE 8-16-93 SAMPLES/MATRIX
REVIEWED BY A. T. DiCenso 42(52;£5tf

31/6-73
LABORATORY Teledyne
CASE # 99409-WES-929
sDG #

DATA ASSESSMENT SUMMARY

BO7FS1

BO7FS4

BO7FS7

BO7FT3

BO7FR5

_BO7FR8

B07G31

B07G32

B07G34

BO7G35

[-129
1. Chain of Custody X
2. Initial Calibration X
3. Efficiency Checks 0
4. Background Checks 0
5. Preparation Blanks 0
6. MS/Tracers/Carriers X
7. Duplicate Analysis 0
8. LCS X
0 = data had no problems

X
M

minor problems, data may be qualified
data qualified due to major problems/some data may be unusable

OVERALL ASSESSMENT: The iodine results are acceptable but qualified as

estimated non-detects, UJ.

NOTES:

o Refer to the corresponding attachments for explanation of any problems.

000088



RADIOCHEMICAL QC - I-129

Name _A. T. DiCenso Date 8-16-93

QC Check: _CHAIN OF CUSTQDY

COMMENTS: Samples BO7FS1, BO7FS4, BO7FS7, BO7FT3, BO7FRS5, and BO7FR8 were
collected on 9-15-92 and transferred from WHC to Weston in chilled containers.
The samples were acquired by Weston on 9-17-92, transmitted to EcoTek, and
ultimately received by Teledyne for I-129 analyses. Teledyne obtained the
shipment on 12-23-92. A Weston COC document indicated that the samples were
preserved with nitric acid.

Samples B07G31, B07G32, B07G34, and B07G35 were collected on 9-16-93 and
shipped from WHC to Weston in chilled containers. The samples were obtained oy
Weston on 9-18-92, transmitted to EcoTek, and ultimately received by Teledyne
for C-14 analysis. Teledyne obtained B07G31 and B07G32 on 12-23-92 and
received BO7G34 and BO7G35 on 2-5-93. Radiochemical Sample Analysis Request
(SAR) documentation was not provided for B07G31 and B07G32, and there was no
indication that any of the samples collected on 9-16-93 were preserved with
nitric acid. Furthermore, an EcoTek COC was apparently missing. Two other
samples, BO7B36 and BO7B40, were included in the Teledyne package but were not
presently validated. The BO7B36 and BO7B40 samples belong to the 100-KR-4
project.

The I-129 evaluations were performed by gamma analysis and completed between
late December of 1992 and early February of 1993, within the six month holding
time specification. Samples BO7FS1, BO7FS4, BO7FS7, B07G34, and BO7G35 were
incorrectly labeled as BO7F51, BO7F54, BO7F57, BO7634, and B07635,
respectively.

ACTION: The following are qualified due to missing SAR and COC documentation.

sample # constituent value/qualifier
B07G31 I-129 <7 pCi/L W
B07G32 I-129 < 2 uJ
B07G34 I1-129 <3 uJ
B07G35 1-129 < 2 uJ

000067



RADIOCHEMICAL QC - 1-129

Name A. T. DiCenso Date 8-16-93

QC Check: _INITIAL CALIBRATION

COMMENTS: Instrument calibration was checked against a NIST traceable I-129
water standard on a weekly basis after counting control limits were
established between 10-20-92 and 11-19-92. On 12-30-92, the G3 detector failed
to correctly count the I-129 standard during one of the calibration check
evaluations. All other calibration checks run on the G3 and G4 detectors
between 12-4-92 and 2-17-93 yielded satisfactory results.

ACTION: Analyses performed with the G3 detector between 12-20-92 and 1-7-93
are qualified as estimated, UJ.

sample # constituent value/qualifier
BO7FS1 I-129 <2 pCi/t Ul
BO7FS7 I-129 < 2 uJ
BO7FRS 1-129 < 2 ud
B0O7G31 I1-129 <7 udJ

000068




RADIOCHEMICAL QC - I-129

Name _A. T. DiCenso Date 8-16-93

QC Check: _EFFICIENCY CHECKS

COMMENTS: Water matrix efficiency values were established for the G3 and G4
detectors on 9-24-92.

ACTION: No action is required.

sample # constityent value/quyalifier
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RADIOCHEMICAL QC - 1-129

Name A. T. DiCenso Date 8-16-93

QC Check: _BACKGROUND CHECKS

COMMENTS: Background counts were subtracted from the raw data associated with
each analysis.

ACTION: No action is required.

sample # constituent value/qualifier

0CcCaG7o




RADIOCHEMICAL Q€ - I-129

Name _A. T. DiCenso ' Date 3-15-33

QC Check: _PREPARATION BLANKS

COMMENTS: The activity of the blank was Tess than the MDA.

ACTION: No action is required.

sample # constituent value/qualifier

00C0o71



RADIOCHEMICAL QC - 1-129

Name _A. T. DiCenso Date 8-16-93

QC Check: _MATRIX SPIKES/TRACERS/CARRIEES

COMMENTS: Carrier yields were not reported as specified in Teledyne nrncedure
PRO-032-90.

ACTION: The data were qualified as indicated by the following table.

sample # constituent value/qualifier
BO7FS1 I-129 <2 pCi/L UJ
BO7FS4 I-129 <2 ud
BO7FS7 I-129 <2 ud
BO7FT3 I-129 <? uJ
BO7FRS [-129 <2 ud
BO7FR8 [-129 <6 ud
BO7G31 [-129 <7 N
B07G32 I-129 <2 ud
BO7G34 I-129 <3 ud
BO7G35 [-129 <2 uJ

000072



RADIOCHEMICAL QC - I-129

Name A. T. DiCenso Date 8-16-93

QC Check: _DUPLICATE ANALYSIS

COMMENTS: The original and duplicate analyses of BO7G31 were less than the
MDA; therefore, the relative percent difference was meaningless and could not
verify precision.

ACTION: No action is required.

sampie # constituent value/qualifier

000073



RADIOCHEMICAL QC - I-129

Name _A. T. DiCenso Date 8-16-93

e

QC Check: _LABORATORY CONTROL SAMPLES

COMMENTS: A blank spike was run to serve as a laboratory control sample;
however, the percent recovery was not reported and could not be calculated
since the initial spiking concentration was not identified.

ACTION: The data were qualified as indicated by the following table.

sample # constituent value/qualifier
BO7FS1 [-129 <2 pCi/L U
BO7FS4 [-129 <2 ud
BO7FS7 I-129 <2 ud
BO7FT3 I-129 <? uJ
BO7FR5 I-129 < 2 uJ
BO7FRS8 I-129 <6 ud
B07G31 I-129 <7 ud
B07G32 I-129 <? ud
B07G34 I-129 <3 uJ
BO7G35 I-129 <2 uJd

000074



RCRA HIGH LEVEL RADIOCHEMICAL DATA ASSESSMENT

DATE 8-17-93 SAMPLES/MATRIX _BO07631
B07G32
REVIEWED BY  _A. T. Dicenso AZ7" B07G34
S-r7-¢3 BO7G35
LABORATORY Teledyne
CASE # 99409-WES-929
SDG #

DATA ASSESSMENT SUMMARY

C-14

1. Chain of Custody X

2. Initial Calibration 0

3. Efficiency Checks 0

4. Backaround Checks 0

5. Preparation Blanks 0

6. MS/Tracers/Carriers 0

7. Duplicate Analysis 0

8. LCS 0
0 = data had no problems
X = minor problems, data may be qualified
M = data qualified due to major problems/some data may be unusable

OVERALL ASSESSMENT: The C-14 results are acceptable but are qualified as

estimated non-detects. UJ, due to missing Chain of Custody and Sample Analysis
Request documentation.

NOTES:

o Refer to the corresponding attachments for explanation of any problems.

000075



RADIOCHEMICAL QC ~ C-14

Name _A. T. DiCenso Date 8-17-93

QC Check: _CHAIN OF CUSTODY

COMMENTS: Samples B07G31, B07G32, B07G34, and B07G35 were collected on 9-16-93
and shipped from WHC to Weston in chilled containers. The samples were
obtained by Weston on 9-18-92, transmitted to EcoTek, and ultimately received
by Teledyne for C-14 analysis. Teledyne obtained B07G31 and B07G32 on 12-23-92
and received B07G34 and B07G35 on 2-5-93. Radiochemical Sample Analysis
Request (SAR) documentation was not provided for B07G31 and B07G32, and there
was no indication that any of the samples collected on 9-16-93 were preserved
with nitric acid. Two other samples, BO7B36 and B07B40, were included in the
Teledyne package but were not presently validated. The BO7B36 and B07B40
samples belong to the 100-KR-4 project.

The C-14 evaluations were performed by liquid scintillation counting and
completed in January and early February of 1993, within the six month holding

time specification. Samples B07G34 and BO7G35 were incorrectly labeled as
B07634 and B07635, respectively.

ACTION: The following are qualified due to missing SAR and COC documentation.

sample # constituent value/qualifier
B07G31 C-14 < 10 pCi/L UJ
B07G32 C-14 <10 uJ
B07G34 C-14 <10 UJd
B07G35 C-14 <10 UJd

000076




RADIOCHEMICAL QC - C-14

Name _A. T. DiCenso Date _8-17-93

QC Check: _INITIAL CALIBRATION -

COMMENTS: The P1 liquid scintillation counter was initially calibrated on 9-
30-92 against a NIST traceable C-14 standard.

ACTION: No action is required.

sample # constituent value/qualifier
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RADIOCHEMICAL QC - C-14

Name _A. T. DiCenso Date_8-17-93

QC Check: EFFICIENCY CHECKS

COMMENTS: The counter efficiency was initially determined on 9-30-92 during
initial calibration. Check standards were evaluated on a periodic basis, and
the corresponding results were recorded on a control chart. A1l C-14

efficiency checks conducted in January and February were within the control
limits.

ACTION: No action is required.

sample # constituent value/qualifier

000078
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DIOCHEMICAL QC - C-14

|

Name _A. T. DiCenso Date _8-17-93

QC Check: _BACKGROUND CHECKS -

COMMENTS: Background counts were subtracted from the raw data associated with
each analysis. A background control chart was provided for the Pl counter, and
all counts obtained in January and February satisfied the control limits.

ACTION: No action is required.

sample # constituent value/qualifier

000079



_RADIOCHEMICAL QC - C-14

Name A. T. DiCenso Date _8-17-93

QC Check: _PREPARATION BLANKS

COMMENTS: The activity of the blank was less than the MDA.

ACTION: No action is required.

sample # constituent value/qualifier
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RADIOCHEMICAL QC - C-14

Name A, T. DiCenso Date 8-17-93

QC Check: _MATRIX SPIKES/TRACERS/CARRIERS

COMMENTS: Standardized barium sulfate was utilized as a carrier, and all
reported carrier yields were greater than 79%.

ACTION: No action is required.

sample # constituent value/qualifier

000081




RADIOCHEMICAL QC - C-14

Name A. T. DiCenso Date 8-17-93

QC Check: _DUPLICATE ANALYSIS

COMMENTS: The original and duplicate analyses of BO7G31 were less than the

MDA; therefore, the relative percent difference was meaningless and could not
verify precision.

ACTION: No action is required.

sample # constituent value/qualifier

00008<




RADIOCHEMICAL QC - C-14

Name _A. T. DiCenso

QC Check: _LABORATORY CONTROL SAMPLES

Date 8-17-93

RS

COMMENTS: A blank spike was run to serve as a laboratory control sample and

yielded an approximate recovery of 85%,

ACTION: No action is required.

sample # constituent

within control limits.

value/qualifier

000083
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ASE NARRATIVE
GROSS ALPHA / GROSS BETA ANALYSIS

Client: Weston Analytics
Project: 92-283
LSDG: 21160

Matrix: Water

* The prepared sample is evaporated on a 5 cm stainless steel planchet. The activity of the
deposited residue is then measured using a gas flow proportional counter which has been
calibrated with NIST traceable standards.

* This analysis is applicable for the analysis of isotopes which emit alpha particles having
energies above 3.9 MeV and maximum beta energies above 0.1 MeV. Radionuclides
that are volatile under the sample preparation conditions of this method, such as radon,
some technetium, cesium, and iodine compounds are not measured.

* Gross alpha and beta determinations are expressed as an equivalency to Am-241 and Sr-
90, respectively.

* The detection limits or Minimum Detectable Activities (MDAs) of this analysis are
dependent on sample size, detector efficiency, detector background, count time and
sample solids content.

* The volume/weight of 1.000 listed on the data sheet for the method blank and method
spike is an arbitrary number used for calculation purposes only.

o The following exceptions and/or considerations should be noted for the sample group
contained within:

The six water samples submitted under Laboratory Sample Delivery Group (LSDG) No.
21160 were batched with another Weston Analytics sample (LSDG No. 21157) of like
matrix and analyzed for Gross Alpha and Beta activity on February 3, 1993. The initial
counting of the samples consisted of a 60 minute count which did not meet the requested
MDAs. The samples were counted a second time on February 4, 1993 using a 250
minute count time with 60 minute backgrounds.

Page 1 of 2
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Client: Weston Analytics
Project: 92-283
LSDG: 21160

Matrix: Water

Again the requested MDAs were not achieved. The samples were then counted a third
time on April 21, 1993 using a 700 minute count time and 400 minute backgrounds. The
results provided are from the third counting. A method blank along with an alpha and
a beta method spikes were also analyzed. The method blank contained no measurable
activity greater than the MDA. The alpha method spike recovery was 76% and the beta
method spike recovery was 103%. The alpha and beta duplicate Relative Percent
Differences (RPDs) were 41% and 7%, respectively, which were within laboratory
control limits. The alpha and beta matrix spikes and matrix spike duplicates were not
required for this analysis.

Q._, 44%:%, K 2=, Dae 7/ (45

“Radioanalytical Laboratory Manager or Designee

Page 2 of 2 000085
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Cliens: Weston Client Reference No.: 92-283
LSDG: 21160 Date Received: 10/23/92
2116001 | BO7FS1 | 9209L920-001 | 9/15/92 | 4/21/93 | Gross Alpha | Waser ND NA 1.08E+00
2116002 | BQ7FS4 | 9209L920-001 | 9/15/92 | 4/21/93 | Gross Alpha | Water ND NA 1.46E+00
2116003 | BO7FS7 | 9209L920-001 | 9/15/92 | 4/21/93 | Gross Alpha | Water ND NA 1.29E+00
2116004 | BO7FT3 | 9209L920-001 | 9/15/92 | 4/21/93 | Gross Alpha | Wazer ND NA 1.01E+00
2116005 | BO7FRS | 9209L920-001 | 9/15/92 | 4/21/93 | Gross Alpha | Waier ND NA 1.28E+00
2116006 | BO7FR8 | 9209L920-001 | 9/15/92 | 4/21/93 | Gross Alpha | Water ND NA 9.93E-01
2116001 | BO7FS1 | 9209L.920-001 | 9/15/92 | 4/21/93 | Gross Beta | Water | 6.25E+00 | 2.51E+00 | 1.90E+00
2116002 | BO7FS4 | 9209L920-001 | 9/15/92 | 4/21/93 | Gross Beta | Water | 1.43E+01 | 2.86E+00 | 1.89E+00
2116003 | BO7FS7 | 9209L920-001 | 9/15/92 | 4/21/93 | Gross Beta | Water | 4.95E+00 | 2.66E+00 | 2.09E+00
2116004 | BOTFT3 | 9209L920-001 | 9/15/92 | 4/21/93 | Gross Beta | Water | 6.14E+00 | 2.24E+00 | 1.66E+00
2116005 | BO7FRS | 9209L920-001 | 9/15/92 | 4/21/93 | Gross Beta | Water | 1.40E+0I | 2.63E+00 | 1.76E+00
2116006 | BO7FR8 | 9209L920-00] | 9/15/92 | 4/21/93 | Gross Beta | Water | 1.23E4-01 | 2.71E+00 | 1.89E+00
ND = Not Detected Above MDA :
NA = Not Applicable J( //J
g,/7/73
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CASE NARRATIVE FOR GAMMA ISOTOPICS

L

Client: Weston Analytics
LSDG: 21160
Matrix: Water

Sample(s): 21160-01 through 06

The prepared sample is placed in a container and counted on a gamma spectrometry
system which is calibrated with NIST traceable standards. A spectrum is collected and
analyzed for the presence of gamma emitting radionuclides. The peaks present in the
sample spectrum are compared to a nuclide library and the gamma emitters identified.
The identified peaks are then quantified and isotopic concentrations calculated. Minimum
Detectable Activities (MDA'’s) are then calculated for isotopes not identified in the
sample.

The detection limit or MDA for this analysis is dependent on sample size, detector
efficiency, detector background, and count time.

The following exceptions and/or considerations should be noted for the sample group
contained within:

The water samples submitted under Laboratory Sample Data Group (LSDG) No. 21160
were analyzed for Gamma emitting isotopes on December 1 and 2, 1992. No measurable
activity was observed in the sample for the isotopes of interest. All sample MDAs were
decay corrected to the sampling date/time. The sample was counted twice to represent
a sample duplicate, but since the MDAs were used in the relative percent difference
calculations, the duplicate RPDs are not applicable. The MDA for Radium-224 in the
sample and Radium-223 and 224 in the duplicate could not be computed due to the short
half-life and elapsed time between sampling date and data acquisition.

CM)‘W Z% Date 3-/4-93

Rddioanalytical Laboratory Manager or Designee
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Cliens: Weston Clien:t Reference No.: 92-283
LSDG: 21160 Date Received: 10/23/92
Ci/L:

2116001 | BO7FS1 |9209L920-001| 9/15/92 | 12/1/92 | Cesium - 134 Water ND NA 4.54E+00
2116001 | BO7FSI |9209L920-001 | 9/15/92 | 12/1/92 | Cesium - 137 Water ND NA 5.58E+00
2116001 | BO7FS! |9209L920-001 | 9/15/92 | 12/1/92 | Cerium - 144 Water ND NA 2.79E+01
2116001 | BO7FS! |9209L920-001| 9/15/92 | 12/1/92 Cobalt - 58 Water ND NA 9.44E+00
2116001 | BO7FSI |9209L920-001 | 9/15/92 | 12/1/92 Cobalt - 60 Water ND NA 5.22E+00
2116001 | BO7FS1 |9209L920-001| 9/15/92 | 12/1/92 | Europium - 152 | Water ND NA 2.48E+01
2116001 | BO7FS1 |9209L920-001 | 9/15/92 | 12/1/92 | Europium - 154 | Water ND NA 6.26E+00
2116001 | BO7FSI | 92091920001 9/15/92 | 12/1/92 Europium - 155 | Water ND NA 1.27E+01
2116001 | Bo7FS1 |9209L920-001 | 9/15/92 | 12/1/92 | ' Iron - 59 Water ND NA 3.19E+01
2116001 | BO7FS1 |9209L920-001| 9/15/92 | 12/1/92 | Radium - 223 Water ND NA 2.51E+03
2116001 | BO7FS! |9209L920-001| 9/15/92 | 12/1 /92 Radium - 224 Wazer Half-Life too short

2116002 | BO7FS4 |9209L920-004| 9/15/92 | 12/1/92 | Cesium - 134 Water ND NA 4. 72E+00
2116002 | BO7FS4 |92090920-004 | 9/15/92 | 12/1/92 | Cesium - 137 Water ND NA 4.82E+00
2116002 | BO7FS4 |9209L920-004.9/15/92 | 12/1/92 | Cerium - 144 Wazer ND NA 2.69E+01
2116002 | BO7FS4 |9209L920-004| 9/15/92 | 12/1/92 Cobalt - 58 Water ND NA 9.77E+00
2116002 | BO7FS4 |9209L920-004| 9/15/92 | 12/1/92 Cobals - 60 Water ND NA 4.67E+00
2116002 ) BO7FS4 | 9209L920-004 | 9/15/92 | 12/1/92 | Europium - 1 52| Water ND NA 2.24E+01
2F+16002 | BO7FS4 |9209L920-004 | 9/15/92 | 12/1/92 | Europium - 154 | Water ND NA 5.97E+00
2116002 | BO7FS4 |9209L920-004| 9/15/92 | 12/1/92 | Europium - 155 | Water ND NA 1.20E+01
2116002 | BO7FS4 |9209L920-004| 9/15/92 | 12/1/92 Iron - 59 Water ND NA 3.18E+01
2116002 | BO7FS4 |9209L920-004| 9/15/92 | 12/1/92 | Radium - 223 Water ND NA 2.41E+03
2116002 | BO7FS4 |9209L920-004| 9/15/92 | 12/1/92 | Radium - 224 Water Half-Life too short

ND = Not Detrected Above MDA /{ /'/ .j’
NA = Not Applicable f//7’q}
000083
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Client: Weston Cliens Reference No.: 92-283
LSDG: 21160 Date Received: 10/23/92

2116003 | BO7FS7 | 9209L920-007 | 9/15/92 | 12/1/92 | Cesium - 134 Waser ND NA 3.40E +00
2116003 | BO7FS7 |9209L920-007| 9/15/92 | 12/1/92 | Cesium - 137 | Water ND NA 3.65E+00
2116003 | BO7FS7 {9209L920-007| 9/15/92 | 12/1/92 | Cerium - 144 Watrer ND NA 2.56E+01
2116003 | BO7FS7 |9209L920-007| 9/15/92 | 12/1/92 Cobalt - 58 Waser ND NA 7.08E +00
2116003 | BO7FS7 }9209L920-007| 9/15/92 | 12/1/92 Cobait - 60 Water ND NA 3.33E+00
2116003 | BO7FS7 |9209L920-007| 9/15/92 | 12/1/92 | Europium - 152 | Water ND NA 1.68E+01
2116003 | BO7FS7 |9209L920-007) 9/15/92 | 12/1/92 | Europium - 154 | Water ND NA 5.81E+00
2116003 | BO7FS7 9209L920—0b7 9/15/92 | 12/1/92 | Europium - 155 | Water ND NA 1.21E+0!
2116003 | BO7FS7 |9209L920-0071 9/15/92 | 12/1/92 |  Iron - 59 Water ND NA 2.14E+01
2116003 | BO7FS7 |9209L920-007| 9/15/92 | 12/1/92 | Radium - 223 Waser ND 'NA 1.94E+03
2116003 | BO7FS7 |9209L920-007| 9/15/92 | 12/1/92 | Radium - 224 Wazer Half-Life too short

2116004 | BO7FT3 |9209L920-01 0 9/15/92 | 12/2/92 | Cesium - 134 Watrer ND NA 2.59E+00
2116004 | BO7FT3 | 9209L920-010 9/15/92 | 12/2/92 | Cesium - 137 | Water ND NA 2.56E+00
2116004 | BO7FT3 |9209L920-010} 9/15/92 | 12/2/92 | Cerium - 144 Water ND NA 1.60E+01
2116004 | BO7FT3 |9209L920-010} 9/15/92 | 12/2/92 Cobalt - 58 Water ND NA 5.33E+00
2116004 | BO7FT3 | 9209L920-010} 9/15/92 | 12/2/92 Cobalt - 60 Water ND NA 2.72E+00
2116004 ) BO7FT3 |9209L920-010| 9/15/92 | 12/2/92 | Europium - 152 | Water ND NA 1.22E+0!
2HG6004 | BO7FT3 |9209L920-010| 9/15/92 | 12/2/92 | Europium - 154 | Water ND NA 3.74E+00
2116004 | BO7FT3 |9209L920-010| 9/15/92 | 1 2/2/§2 Europium - 155 | Water ND NA 7.57E+00
2116004 | BO7FT3 |9209L920-010| 9/15/92 | 12/2/92 Iron - 59 Water ND NA 1.60E+0!
2116004 | BO7FT3 |9209L920-010| 9/15/92 | 12/2/92 | Radium - 223 Watrer ND NA 1.32E+03
2116004 | BO7FT3 |9209L920-010| 9/15/92 | 12/2/92 | Radium - 224 Water Half-Life 100 short

ND = Not Detected Above MDA ﬂ j/ j
NA = Not Applicable 5}//7,75’
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Client: Weston Client Reference No.: 92-283
LSDG: 21160 Date Received: 10/23/92

FZI 16005 | BO7FRS |9209L920-013) 9/15/92 | 12/2/92 | Cesium - 134 Water ND NA 2.86E+00
2116005 | BO7FRS |9209L920-013| 9/15/92 | 12/2/92 | Cesium - 137 | Water ND NA 2.93E+00
2116005 | BO7FRS |9209L920-013| 9/15/92- | 12/2/92 | Cerium - 144 Water ND NA 1.96E +01
2116005 | BO7FRS |9209L920-013| 9/15/92 | 12/2/92 Cobait - 58 Water ND NA 5.51E+00
2116005 | BO7FRS |9209L920-013| 9/15/92 | 12/2/92 Cobalt - 60 Water ND NA 2.75E+00
2116005 | BO7FRS |9209L920-013 | 9/15/92 | 12/2/92 | Europium - 152 | Water ND NA 1.27E+01
2116005 | BO7FRS |9209L920-013| 9/15/92 | 12/2/92 | Europium - 154 | Water ND NA 4.43E+00
2116005 | BO7FRS 9209L920-01 3} 9/15/92 | 12/2/92 | Europium - 155 | Water ND NA 8.80E +00
2116005 | BO7FRS |9209L920-013 | 9/15/92 | 12/2/92 | ~ Iron - 59 Water ND NA 1.58E+0!
2116005 | BO7FRS |9209L920-013| 9/15/92 | 12/2/92 | Radium - 223 Water ND | NA 1.67E+03
2116005 | BO7FRS | 92091920013 | 9/15/92 | 1212192 | Radium - 224 Water Half-Life too short
2116006 | BO7FR8 |9209L920-016| 9/15/92 | 12/2/92 | Cesium - 134 Water ND NA 3.70E+00 E
2116006 | BO7FRS |9209L920-0161 9/15/92 | 12/2/92 | Cesium - 137 | Water ND NA 4.21E+00 i
2116006 | BO7FRS |9209L920-016| 9/15/92 | 12/2/92 | Cerium - 144 Water ND NA 2.71E+01 !
2116006 | BO7FRS |9209L920-016} 9/15/92 | 12/2/92 Cobait - 58 Water ND NA 8.00E+00 |
2116006 | BO7FR8 |9209L920-016| 9/15/92 | 12/2/92 Cobalit - 60 Water ND NA 4.03E+00
2116006 ) BO7FRS |9209L920-016) 9/15/92 | 12/2/92 | Europium - 152 Water ND NA 2.05E+01
2136006 | BO7FR8 |9209L920-016| 9/15/92 | 12/2/92 | Europium - 154 | Water ND NA 6.35E+00
2116006 | BO7FR8 |9209L920-016| 9/15/92 | 1 2/2/§2 Europium - 155 | Water ND NA 1.27E+01
2116006 | BO7FR8 |9209L920-016| 9/15/92 | 12/2/92 Iron - 59 Water ND NA 2.47E+01
2116006 | BOTFR8 |9209L920-016) 9/15/92 | 12/2/92 | Radium - 223 Water ND NA 1.67E+03
2116006 | BO7FR8 |9209L920-016| 9/15/92 | 12/2/92 | Radium - 224 | Water Half-Life too short

ND = Not Detected Above MDA ﬂ // J

NA = Not Applicable 51/7’?/4
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CASE NARRATIVE FOR STRONTIUM-%0

Weston Analytics (Weston)

Project: 92-283

LSDG:

Matrix:

21160

Water

Stable carriers are added to aliquots of sample to aid in the separation of interfering
isotopes from the strontium isotopes. Interferences from calcium and other radionuclides
are removed by one or more precipitations of the strontium carrier as strontium nitrate.
Barium and radium interferences are removed as a chromate. The sample is counted for
beta activity, on a Canberra HT1000 Gas Flow Proportional Counter, to determine the
total strontium activity present. After an appropriate ingrowth period, the Y-90 is milked
from the sample and counted on a gas flow proportional counter. The Sr-90 activity is
determined from the Y-90 activity. The Sr-89 is determined by subtracting the Sr-90
activity from the total Sr activity. If no Sr-89 activity is present, the Sr-90 activity is
reported from the first count. If Sr-89 activity is present, the Sr-90 activity from tie
second count is reported.

The detection limits, or Minimum Detectable Activities (MDAs), of this analysis nre
dependent on sample size, detector efficiency, detector background, count time anc
chemical recovery.

The following exceptions and/or considerations should be noted for the sample group
contained within:

The samples submitted under Laboratory Sample Delivery Group (LSDG) No. 2116k
were batched with the sample from Weston LSDG No. 21157 and analyzed for Sr-90
activity on December 10 and 21, 1992. However, due to poor chemical yields, the
samples were reanalyzed on March 25, 1993. A duplicate of sample 21157-01, a method
blank and a method spike were also analyzed. The method spike recovery was 74 %,
which was outside the laboratory’s acceptance range of 75% - 125%. However, the
recovery was considered to be within a reasonable tolerance of the lower limit. The
sample duplicate Relative Percent Difference (RPD) was 9%, which was within the
laboratory control limit. However, since MDAs were used in the caiculation, the RPD
was not applicable.

Page 1 of 2
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CASE NARRATIVE FOR STRONTIUM-%)
Client: Weston Analytics (Weston)

Project: 92-283
LSDG: 21160

Matrix: Water

The method blank contained no measurable activity greater than the MDA. Client
requested quality control consisted of a sample duplicate per LSDG. Insufficient sample
was available to perform a duplicate of a sample on this LSDG for the March 25
reanalysis. Therefore, the sample results were flagged as estmated (J) per the Statement
of Work (SOW). The client requested MDA for Sr-90 was 1 picoCurie per liter (pCi/L).
The MDAs obtained for the analysis ranged from 1.35pCi/L to 2.25pCi/L for a 100
minute count time. Because these MDAs were greater than the client requested MDA,
the sample results were also flagged as estimated non-detects (UJ) per the SOW.

o) Q10 4o

Radioarnalytical Laboratory Manager or designee

Page 2 of 2 000092




=colzk &

EcoTek Laboratory Services Incorporat

Client Reference No.: 92-283

v
v

b/
Lo

L

Date Received: 10/23/92

2116001 | BO7FS1 | 9209L920-001 | 9/15/92 | 3/25/93 | Sr-90 | Water ND NA 1.3SE+00| J/UTJ

2116002 | BO7FS4 | 9209LS20-001 | 9/15/92 | 3/25/93 | Sr-90 Water ND NA 1.48E+00\ J/UJ

2116003 | BO7FS7 | 9209L.920-001 | 9/15/92 | 3/25/93 | Sr-90 | Water ND NA 1.63E+00| J/UJ

2116004 | BO7FI3 | 9209L920-001 | 9/15/92 | 3/25/93 | Sr-90 | Water ND NA 1.76E+00 | J/UJ

2116005 | BO7FRS | 9209L920-001 | 9/15/92 | 3/25/93 | Sr-90 | Water ND NA 2.25E+00} J/UT

2116006 | BO7FR8 | 9209L920-001 | 9/15/92 | 3/25/93 | Sr-90 Water ND NA 1.46E+00| J/UTJ
ND = Not Detected Above MDA yon
NA = Not Applicable ///
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CASE NARRATIVE FOR
TOTAL URANIUM by LASER PHOSPHORIMETRY

Client: Weston Analytics (Weston)
Project: 92-283
LSDG: 21160

Matrix: Water

* The sample aliquot is digested and filtered to remove any suspended interferences that
may be present in the samples.

* The uranium in the prepared sample is analyzed with a kinetic phosphorescence analyzer.
The KPA-11 uses a pulsed laser to phosphoresce the uranium in the sample. The
phosphorescence is received by the detector and, over a series of time gates, a decay
curve is generated. A linear regression is performed on the data and the uranium
concentration is determined. The actvity reported as picoCuries per unit mass (volume)
is computed based on the natural U-238 abundance using a value of 0.68 pCil/ug
equivalent as a multiplier of the sample concentration adjusted to similar units.

* Prior to sample analysis, several NIST traceable standards were analyzed to determine
the linearity of the instrument. The Minimum Detectabie Concentration (MDC) is equal
to that of the lowest concentration standard. The Minimum Detectable Activity (MDA)
is calculated based on the MDC.

* If sample concentrations are outside the concentration range of the standards analyzed to
produce the calibration curve, R? and intensity criteria are inspected to demonstrate linear
response is maintained.

* The following exceptions and/or considerations should be noted for the sample group
contained within:

The six water samples submitted under Laboratory Sample Delivery Group (LSDG) No.
21160 were batched with other Weston samples of like matrix (LSDG Nos. 21157 and
21191) and analyzed for Total Uranium on January 29, 1993. A method blank, a method
spike and a duplicate of sample 21160-03 (Client ID No. 9209L920-007 BO7FS7) were
also analyzed. The method spike recovery was 103%.

Page L of 2 000094
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CASE NARRATIVE FOR
‘ TOTAL URANIUM by LASER PHOSPHORIMETRY

Client: Weston Analytics (Weston)
Project: 92-283
LSDG: 21160

Matrix: Water

The duplicate Relative Percent Difference (RPD) was 5%, which was within laboratory
control limits. The method blank contained no measurable activity greater than the
MDA. '

: The associated matrix spike (MS) and matrix spike duplicate (MSD) samples were
‘ analyzed on April 1, 1993. Sample 21160-01 (5209L920-001 BO7FS1) was batched with
other Weston samples of like matrix and the MS/MSD performed. A method blank and
duplicate method spikes were also analyzed with the batch. The method spike recoveries
were 113% and 96% with an RPD of 16%. The MS and MSD recoveries were 115%

and 114% with an RPD of 0%.
Ka/‘\»—- gl : O ‘15’\@— Date 4{%&5

Radioanalytical Laboratory Manager or designee
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Cliens: Weston Cliens Reference No.: 92-283

LSDG: 21160 Dase Received: 10/23/92
2116001 BO7FS1 9209L.920-001 | 9/15/92 | 1/29/93 | Total U Water | 4.70E-02 | 2.00E-03 | 1.14E-02
2116002 BO7Fs4 9209L.920-004 | 9/15/92 | 1/29/93 | Total U Wazer | 1.285-01 | 3.00E-03 | 1.14E-02
2116003 BO7FS7 92091.920-007 | 9/15/92 | 1/29/93 | Total U Water | 1.92E-01 | 5.00E-03 | 1.14E-02
2116004 BO7F13 9209L920-010 | 9/15/92 | 1/29/93 | Total U Water | 2.10E-02 | 1.00E-03 | 1.14E-02
2116005 BO7FRS 92091920013 | 9/15/92 | 1/29/93 | Total U Water | 2.01E-02 | 5.00E-03 | 1.14E-02
2116006 BO7FR8 92091920016 | 9/15/92 | 1/29/93 | Total U Water | 1.13E-01 | 3.00E-03 | 1.14E-02

ND = Not Detected Above MDA

" NA = Not Applicable

e

3,/7’73
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CASE NARRATIVE FOR RADIUM-226

Weston Analytics (Weston)

Project: 92-283

LSDG:

21160

Matrix; Water

The radium in the sample is collected by co-precipitation with barium and lead sulfate,
and purified by re-precipitation from an EDTA solution. Citric acid is added to the
water sample to assure that complete interchange occurs before the first precipitation
step. The final barium sulfate precipitate which includes Ra-226 is alpha counted on a
gas flow proportional counter to determine the Ra-226 activity.

Since this method provides for the separation of radium from other water dissolved solids
in the sample, the detection limits, or Minimum Detectable Activities (MDAs), of the
analysis are a function of sample size, chemical yield, reagent and instrument
background, counting efficiency and counting time.

The following exceptions and/or considerations should be noted for the sample group
contained within:

The six samples submitted under Laboratory Sample Delivery Group (LSDG) No. 21160
were batched with the Weston samples from LSDG No. 30178 and analyzed for Ra-226
activity on January 7, 1993. The method spike recovery was 38%, which was outside
the laboratory’s acceptance range of 75% - 125%. Therefore, the samples were
reanalyzed on April 10, 1993. A method blank, duplicate method spikes and a duplicate
of sample 21160-05 (Client ID No. 9209L920-013 BO7FSRS) were also analyzed. The
method spike recoveries were 98% and 90% with a Relative Percent Difference (RPD)
of 9%. The sample duplicate RPD was 39%, which was within laboratory control limits.
However, since MDAs were used in the calculation, the RPD was not applicable. The
method blank contained no measurable activity greater than the MDA.

o 3.0 Eha owe_ 427193

Radié)analytical Laboratory Manager or designee l
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Cliens:
LSDG:

Weston
21160

Client Reference No.: 92-283
Date Received: 10/23/92

,,,,,,,, 5D Ci/L

2116001 | BO7FSI | 9209L920-001 | 9/15/92 | 4/10/93 | Radium-226 | Water ND NA 4.12E-01

2116002 | BO7FS4 | 9209L920-004 | 9/15/92 | 4/10/93 | Radium-226| Water ND NA 3.48E-01

2116003 | BO7FS7 | 9209L920-007 | 9/15/92 | 4/10/93 | Radium-226 | Water ND NA 3.90E-0!

2116004 | BO7FT3 | 9209L920-010 | 9/15/92 | 4/10/93 | Radium-226| Water ND NA 3.59E-01

2116005 | BO7FRS | 9209L920-013 | 9/15/92 | 4/10/93 | Radium-226| Water ND NA 6.44E-01

2116006 | BO7FR8 | 9209L.920-016 | 9/15/92 | 4/10/93 | Radium-226| Water ND NA 4.08E-01

ND = Not Desected Above MDA /j
NA = Not Applicable g- e 23
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CASE NARRATIVE FOR RADIUM-228

in

Weston Analytics (Weston)

Project: 92-283

LSDG:

Matrix:

21160

Water

The prepared sample is spiked with inactive barium and lead carriers. The radium
isotopes are separated from the matrix by co-precipitation with barium and lead suifates
and purified by EDTA-chelation. After an appropriate ingrowth of Ac-228 from Ra-228,
the Ac-228 is then separated from the Ra-228 with a yttrium carrier, purified and
analyzed for beta activity on a gas flow proportional counter. The Ra-228 is calculated
from the measured Ac-228 activity.

The detection limits, or Minimum Detectable Activity (MDA), for this analysis are
affected by many analysis parameters, including sample size, chemical recovery, detector
efficiency, sample count time, and instrument background.

The following exceptions and/or considerations should be noted for the sample group
contained within:

The six samples submitted under Laboratory Sample Delivery Group (LSDG) No. 21160
were batched with the Weston samples from LSDG No. 30178 and analyzed for Radium-
228 activity on April 8, 1993. A method blank, duplicate method spikes and a duplicate
of sample 21160-05 (Client ID No. 9209L920-013 BO7FRS) were also analyzed. The
method spike recoveries were 74% and 71% with a Relative Percent Difference of 4%.
The sample results were less than the Lower Limit of Detection (LLD) according to the
equation provided in the Statement of Work (SOW). Therefore, the data were flagged
as estimated non-detects (UT) per the SOW. The sample duplicate RPD was 25% which
was within laboratory control limits. However, since MDAs were used in the
calculation, the sample RPD was not applicable. The method blank contained no
measurable activity greater than the MDA.

Page | of 2
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CASE NARRATIVE FOR RADIUM-228

.o

Client: Weston Analytics (Weston)

Project: 92-283

LSDG: 21160

Matrix: Water
The client requested MDA for Ra-228 was 3 picoCuries per liter (pCi/L). The measured
MDA for samples 21160-04, -05 and -06 exceeded this limit due to the original sample
volume of 1L. The MDA of 3pCi/L could have been reached by using 2L. Increasing

the count time was not an option due to the short half-life of Ac-228 (6 hours). In
addition, the decay factor for the Ac-228 was greater than expected.

K@”S— gj Olzgﬂ:@-— Date 4!28!95

Radioahalytical Laboratory Manager or designee
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Cliens:
LSDG:

Weston
21160

Client Reference No.: 92-283
Date Received: 10/23/92

p
2116001 | BO7FS1 | 9209L.920-001 | 9/15/92 | 4/8/93 4.31E+00 |3.43E+00| UJ
2116002 | BO7FS4 | 9209L920-004 | 9/15/92 | 4/8/93 |Radium-228)| Water | ND NA |205E+00| wr
2116003 | BO7FS7 | 9209L920-007 | 9/15/92 | 4/8/93 | Radium-228| Water |2.09E+00| 2.41E+00 |1.92E +00 uJ
2116004 | BO7FT3 | 9209L920-010 | 9/15/92 | 4/8/93 |Radium-228| Water | ND NA |3.28E+00| UJ
2116005 | BO7FRS | 92091920013 | 9/15/92 | 4/8/93 |Radium-228| Water |  ND NA |5.39E+00| ws
2116006 | BO7FR8 | 92091920016 | 9/15/92 | 4/8/93 |Radium-228| Water |  ND NA |4.54E+00| UJ
ND = Not Desected Above MDA yea
“ NA = Not Applicable % . j
X’ Vi g z
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Weston Analytics (Weston)

Project: 92-283

LSDG:

21160

A portion of a liquid sample is distilled to remove any nonvolatile contaminants. The
distilled sample is aliquoted into a liquid scintillation vial, cocktail added, and the sample
counted on a liquid scintillation counter to determine the concentration of tritium present.
A correction factor is utilized in the spike recovery calculation to account for the portion
of sample analyzed relative to the total sample prepared for spike analysis.

Quantification of the tritium is performed by direct measurement on a liquid scintillation
counter that has been calibrated with NIST traceable quench standards. The quench is
measured for each sample and the corresponding counting efficiency is used to quantify
the tritium content of the sample.

The detection limits for this analysis mimimum detectably activity (MDA) are dependant
on sample size, detector efficiency, sample quench, detector background, and count time.

The following exceptions and/or considerations shouid be noted for the sample group
contained within:

The six samples submitted under Laboratory Sample Delivery Group (LSDG) No. 21160
were batched with other Weston sample of like matrix (LSDG Nos. 21085, 21154, 21157
and 21159) and analyzed for trittum on December 17-18, 1992. A method blank, a
method spike, a duplicate of sample 21160-06 (9209L920-016 BO7FR8) and a matrix
spike (MS) of sample 21160-05 (9209L920-013 BO7FRS) were also analyzed. The
method spike recovery was 37%. The duplicate Relative Percent Difference (RPD) was
4%, which was within laboratory control limits. The method blank contained no
measurable activity above MDA. The MS recovery was 99%.

Q,{Q,Q D{z Zﬁo_ vee A79)92

Radiodnalytical Laboratory Manager or designee
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Client: Weston
LSDG: 21160

Client Reference No.: 92-283
Date Received: 10/23/92

ID

2116001 BO7FS1 | 92091920-001 | 9/15/92 | 12/18/92 Tritium Water | 6.95E+03 {3.62E+02 | 3.10E+02
2116002 BO7FS4 | 92091920-004 | 9/15/92 | 12/18/92 Tritium Water | 5.80E+03)|3.40E+02 | 3.10E+02
2116003 BO7FS7 | 92091920007 | 9/15/92 | 12/18/92 Tritium Water |6.14E+03 | 3.47E+02 | 3.10E+02
2116004 | BO7FT3 | 92091920-010 | 9/15/92 | 12/18/92 Tritium Water | 7.08E+03 |3.63E+02 | 3.10E+02
2116005 | BO7FRS | 92091920-013 | 9/15/92 | 12/18/92 Tritium Water | 4.58E+03|3.13E+02|3.10E+02
2116006 | BO7FR8 | 92091920-016 | 9/15/92 | 12/18/92 Tritium Water |5.60E+03|3.35E+02|3.10E+02
ND = Not Detected / ///j
NA = Not Applicable S
g7 2
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POTE SOVAIE
ISOTOPES -

Revised 1/28/93

W 1oty

WESTON/WESTINGHOUSE/HANFORD

Case Narrative/Cover Sheet for Reports of Analysis and Lab Data
Date 1-15-93
TI #'s 929400 - 00418, 99460 - 99462
WO # 4-5559

Comments:

There were no unusual occurrences with the analysis of the samples. These
additional analyses were requested on these samples by WHC.

Activity for Spike TI #99461

RIS

Nuclide Activity pCi/l Acceptable Range
Iodine-129 67. 60. - 74.
Carbon-14 1175. 823 - 1528.
Contents:
Tracers/
Work Sheet Calibration Carriers
Procedure #'s Pages Pages Pages
Reports of Analysis 2
I-129 PRO-032-90 13
C-14 PRO-032-82 9
C-0-C 32
Other -
g _:_;-—{E
; :2- T“"-"im) e :
|

]
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TELEDYNE ISOTOPES

REPORT OF ANALYSIS RUN DATE 01/15/93

WORK ORDER NUMBER CUSTOMER P.0. NUMBER DATE PECEIVED DELIVFERY DATE PAGE 1

MRS JOSIE EDWARDS 4-5559 LL-1140~-F4 12723792 01/26/93

WESTON/WESTINGHOUSE /HANFORD

208 WELSH POOL ROAD

PICKERING CREEK INDUSTRIAL PARK

LIONVILLE PA 19341-1313

WATER

TELEDYNE COLLECTION-DATE MID-COUNT

SAMPLE CUSTOMER®S STA  START STOP ACTIVITY NUCL-UNIT-% TIME VOLUME - UNITS

NUMBER IOENTIFICATION NUM OATE TIME DATE TIME NUCLIDE { PCI/LITER) U/H & DATE TIME ASH-WGHT-% & LAB.

99409 9209L920-001 BOTFS1 09/15 1303 1-129 L.T. 2. €00 ¢&J 1270 3
1-129 1.2 +-1.36E 00 12731 3

99410 9209L920-~-004 BOTFS4 09715 1814 1-129 L.T. 2. E 00 LS 12731 3
1-129 leh ¢-1.14E 00 12731 3

99411 9209L920-007 BOTFS7 09715 0920 1-129 LeT. 2. E 00 (67 01/01 3
1-129 - 8.9 +-13.5E-01 01/01 3

99412 9209L920-010 BOTFT3 09/15 1527 1-129 L.T. 2. E 00 (J 01701 3
1-129 - 9.3 +~11.3E-01 01/01 v 3

99413 9209L920-013  BO7FRS 09715 1437 1-129 L.T. 2. € o0 <J 01/02 3
1-129 - 2.6 +-1,34E 00 01702 3

99414 9209L920-016 BOTFRS 09/15 1814 1-129 L.T. 6. E 00 CoF 01/02 3
1-129 - 5.2 +-3.37€ 00 01702 3

95415 9209L976-001 807836 09718 1030 c-14 teTo 1. E 01 01/07 3
C-14 1.2 +-0.8 E 01 01/07 3

99416 9209L943-001 807631 09716 1131 c-14 L.T. 1. E 01 &7 01707 3
1-129 LeTe 7. E 00 &J 01703 3
1-129 - 2.1 +-4,06E 00 01/03 3
C-14 8.9 +-7.6 E 00 01/07 3

99417 9209L943-002 B07G32 09716 1530 C-14 t.T. 1. E o1 <7 01/06 3
1-129 Lt.Te 2. E 00 &1 01/03 3
1-129 - 8.7 +-11.3€-01 01/03 3
C-14 1.1 +-0.7 € 01 01/06 3

S0T000
s
N
3




TELEDYNE [SOTOPES

REPORT OF ANALYSIS RUN DATE 01/15/93

WORK ORDER NUMBER CUSTOMER P.0e NUMBER DATE RECEIVED  OELIVERY DATE PAGE 2

MRS JOSIE EDWARNDS 4-5559 LL-1140-F4 12723792 01726793

WESTON/WEST INCHOUSE /HANFORD

208 WELSH POOL ROAD

PICKERING CREEK INDUSTRIAL PARK

LIONVILLE PA 19341-1313

WATER

TELEDYNE COLLECTION-DATE H1D~-COUNT

SAMPLE CUSTOMER"®S STA START STOP ACTIVITY NUCL-UNIT-% TIME VOLUME - UNITS !

NUMBER IDENTIFICATION NUM OATE TIME DATE TIME NUCLIDE ( PCI/LITER) u/M = DATE TIME ASH-WGCHT-% LAB.

99418 9209L051-001 B0O7840 09/24 1040 C-14 L.T. 1, € ol 01/12 3
C-14 4.9 +-8.0 E 00 01712 3

99460 9209L943-0010UPRD7G3] 09716 1131 c-14 L.T. 1. E o0l 0l/12 3
1-129 L.Te 7. E 00 01/04 3
1-129 1.1 +-4.08F 00 01/04 3
c-14 2.0 +-8.0 £ 00 o1/12 3

99461 SPIKE / C-14 1.0 +-0.1 € 03 01/06 3
1-129 6.1 +-0.1 E 01 01/05 ‘ 3
1-129 L.T. 2. E 00 01/05 y 3
c-14 t.T. 1. E 01 01707 3

99462 BLANK / C-14 Lt.T. 1. E O} 01707 3

' 1-129 L.Te 2. E 00 01/04 3

1-129 3.7 ¢-11,4E-01 01704 3
C-14 9.8 +-8.1 E 00 01707 3

oY ey

LAST PAGE OF REPORT
APPROVED BY J. GUEMTHER 01/15/93

5 — TRITIUM GAS/L.S. LAB. 6 - ALPHA SPEC LAA,

|

SEND 1 COPIES TO WEBB4S MRS JOSIE EOWARDS ‘
2 - GAS LAB. 3 ~ RADIO CHEMISTRY LAB. 4 -~ GE(LI) GAMMA SPEC LAB.

|

9071000



“/"TELEDYNE
ISOTOPES

S0 VAN BUREN AVENUE

WESTON/WESTINGHOUSE/HANFORD PO BOX 1235

WESTWOOD NJ 07675-1235

Case Narrative/Cover Sheet for Reports of Analysis and Lab Data” = "

Date 2/28/93

TI #'s 03768, 03769 R ~~-

WO # 4-6339 f
|

Comments: n e

There were no unusual occurrences with these samples. The required QC
sample analyses were reported as TIQA samples which represent the

Teledyne Isotopes in house Quality Assurance samples (00879, 00881,
02965, 02969).

Activity for Spike TI#'s 02969 & 00881:

Nuclide Activity pCi/l Acceptable Range

Carbon-14 1175. 823. - 1528.

Iodine-129 67. 60. - 74.
Contents:

Bench & Tracers/
Work Sheet Calibration Carriers
Procedure #'s Pages Pages Pages

Reports of Analysis 1
C-14 PRO-032-82 6 5
[-129 PRO-032-90 6 5 1
C-0-C 1
Other -

“I centily that this data package is in compliance wilh,(ﬁe/’ and conditions of the contract, both technically and for completeness, (or other than the
condilions detailed above. Release of the data contai 7 Mis-hagd copy data package has been authorized by the laboratory ger or his desig; as
verified by the (ollowing signature.” A. J. Hogan ! S

EasyLink 82877198 » o o FAX (201) 864-5586 000107



TELEDYNE ISOTOPES

REPORT OF ANALYSIS RUN DATE
WORK ORDER NUMBER CUSTOMER P.0. NUMBER DATE RECEIVED DELIVERY DATE
MRS JOSIE EOWARDS 4-6339 LL-1140-F4 02/05/93 02/12/93
WESTON/WESTINGHOUSE/HANFORO
208 WELSH POOL ROAD
PICKERING CREEK INDUSTRIAL PARK
LIONVILLE PA 19341-1313
WATEHR
TELEOYNE COLLECTION-DATE MID-COUNT
SAMPLE CUSTOMER®S STA  START sTaP ACTIVITY NUCL-UNTT-% TIME VOLUME - UNITS
NUMBER IDENTIFICATION NUM DATE TIME DATE TIME NUCLIDE { PCI/LITER) U/H ® DATE TIME ASH-WGHT-% %
03768 9209L943-004807634/92 -302 09/16 c-14 LeTe 1. E 01 &7 02/08
I-129 L.T. 3. E 00 &J 02/09
1-129 - 7.9 +-15.3E-01 02709
c-14 1.8 +-81.5€E-01 02/08
03769 9209L943-005807635/92 -302 09/16 C-14 L.T. 1. E 01 ¢ 02/08
I-129 LeTe 2. E 00 &J 02/09
I-129 - 1.5 +-1.27€ 00 02/09
c-14 4.6 +-8.4 E 00 02/08
i
-
LAST PAGE OF REPORT j)f\w»l/ -
APPROVEN BY J. GUENTHER 02710793
SEND 1 COPIES TO WEBB84S MRS JOSIE EDWARDS
2 - GAS LAB. 3 ~ RADIO CHEMISTRY LAB. 4 - GE(LI) GAMMA SPEC LAB. 5 - TRITIUM GAS/L.S. LAS. 6 - ALPHA SPEC

f0T000

R I
J-rP-9%

02/10/93

PAGE 1
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740 9L 924
Westingh Hanford o AL ™ ‘ \
c:':";::"om o CHAIN OF CusTODY 003104

s

Gustody Form Initiator G _HOGAN/RZ STEFFLER

~Company Contact _ DR SPEER/M HENDRIX

Telaphone 3-1110/3-4718

, Collection Date 9-1K-92
FFTF LIQUID EFFLUENT SAMPLING _COOLING TOWERS OVERFLOW DISCHARGE

Ice Chest No. Field Logbook No. /(- Y- 2a5°- /3
Bill of Lading/Airbill No. _252Z /54 7564 Offsite Property No.
Method of Shipment __AIR EXPRESS / SAMPLES ARE DOUBLE BAGGED AND ON WET ICE
Shipped to _WESTON LAD

Possible Sample Hazards/Remarks _UNKNOWN

Project Designation/Sampling Locations _SAFS 922283

Sample identlfication
A0ZESL 22 4/l
BO7FS2 (3 bottles) N

BO7FS3 (3 bottles) \ e ]

| : \ \ RO ':." _ /7’
\

- A —
e ~Rlp, NS

{3 Field Transfer of Custody CHAIN QF POSSESSION (Sign and Print Names)
Relinguished by: £4 STetblem Received by: Date/Time:

Received by: Date/Time:

- A 9 /12 (5~ _¢y700

Relinquished by: v Received by: 7 Date/Time: .
Relinquished by Received by: Date/Time:
_ Final Sample Disposition
Disposal Method: Disposed by: Date/Time:
Comments: 000109

A-5000:407 (12/9C




4109900

@;’:ﬁ}f,’}f‘%m SAMPLE ANALYSIS REQUEST (o 5 /07
_Collector _JG_HOGAN/RZ STEFFLER Date 9-15-02
Company Contact DR SPEER/M HENDRI X Telephone { 509 ) 373-1110/373-4718
s:;mple hd Date Time Number and Typa of Sampls Containers/Analysis Requested
umber Collectad | Collacted
orF sz | Wl 9-15-92 | (0740 | (3) 40ml. amber glass VOA (8240)
1W2ES3 ) 1208 | (3) 40ml. amber glass YOA (8240)
PoIFS/ [Z2.10 ] (2) 40m). amber qlass VYOA (8240)
1225 | (3) 2360m1. amber qlass SEMI VOA/PCB.sPEST (8270.8080) |
\ 2.7 (1) 500 mi, plastic ANTONS(IC)SO4.F,P04.C1 (EPA 300.0)
CONDUCTIVITY (9080} pH (9040)
\ 22D | (1) 250ml. plastic NOI/NOZ (EPA 353.1)
\ VLA | (1) s00ml. olastic ALKALINITY (FPA 310.1)
[ TOTAL DISSOLVED SOLIDS (EPA. 160.1)
l TOTAL SUSPENDED SOLINS (EPA 160 2)
| 1T 5\ | (1) 500m1, glass AMMONIA (EPA 350.3)
P S CHEMICAL OXYGEN DEMAND (EPA 410.1)
\ L2 e “1000m) . plastic ICP METALS/ Sr (3010/6010)
~ - CVAA for Hg (7470)
\ L35 (1) 1000mi. plastic GFAA for Se,As,Pb  (3020,7740,7421)
\ LA Q| (1) 1000m1. amber qlass TOTAL RECOERABLE OIL & GREASE(90
\ LAY | (1) 1000m1. amber glass TOTAL PHENOLS (9065)
| \2. SO (1) 250m1. amber glass TOC (415.1)
l 12,524 (1) 250mi. amber qlass TOX (9020)
| V254 | (1) 1000mi. plastic  SULFIDES (9030)
\ \L50y (1) 2360ml,_amber glass  PESTICIDES/MERRICINES(A140,8150Y
| VSO0V (1) 1000ml, plastic TOTAL CYANIDF (9012)
\ \ A0 21 (1) 250ml._nlastic  PHOSPHORNS (365.2)
WV 2R | 307 | (1) 500ml. plastic TOTAL INORGANIC CARBONS (415.1)
*Type of Sampie A’ = Air . L « Liquid SE = Sediment T = Tissue X = Qther
DL = Drum Liquids 0 = Qi © SL = Sludge W = Wataer
0S =« Drum Solids S = Sail SO = Solid Wi = Wipe

Field Information SZ/ # 92- 247

Special Handling and/or Storage

SAMPLES TO MAINTAIN 4 DEGREES C.

Possible Sample Hazards

NOTHING DETECTABLE WITH FIELD INSTRUMENTS

0001190
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QA
Wastinghouss

Hanford Compary SAMPLE ANALYSIS REQUEST CofC* 3/04

_ Collector JG HOGAN/RZ STEFFLER

Data _ 9-15-92
Telaphone ) -

Company Contact DR SPEER/M HENDRIX

Sampis - Dato Tima
Numbar Collected Collected Numbar and Type of Sample Containers/Analysis Requested

o775 | W1 9-15-92 | | 200> | (1) 4000m1. plastic TOTAL ALPHA (RL-2302)

TOTAL BETA (RL-2302)

GAMMA_SPEC, (RL-4303 & RL-4304) |

1-129 (RL-2306) Sr-90 (Rl1-2114)

JOTAL URANIUM (RI-2323)

TOTAL _RADIUM (R1-2311)

9215492 V5 L[ (2) 250m7. amber glass TRITIUM (RL-2320)

N
\\_\
N
N
(
Yi\%
*Type of Sampie A = Ajr L = Liquid SE = Sedimant T = Tissue X = Qther

DL = Orum lLiquids 0 = Qll SL = Sludge W = Water
DS = Drum Sollds S » Soil SO0 = Solid . Wl = Wipe

Fleld Information 44/~ ’f} 2. 207

PRIORITY TURNARQUND

Special Handling and/or Storage SAMPLES TQO MAINTAIN 4 DEGREES €.

Possible Sample Hazards NOTHING DETECTED WITH FIELD INSTUMENIS




Westinghouse Hanford —r | ‘
Company CHAIN OF CUSTODY TOTEO00

——

Custody Form Initiator JG HOGAN/RZ STEFFLER 7oL 950

_Company Contact __OR SPEER/M HENDRIX

Telephone _J~1110/3-4718
Collection Date _9-15-92

Project Designation/Sampling Locations _SAFY 92,283
FFTF LIQUID EFFLUENT SAMPLING

ice Chest No, 5 me ‘;2 S %‘/ Field Logbook No. &f(- /- 205-/3

Bill of Lading/Airbili No. __ 252 /& 7444 Offsite Property No.
Method of Shipment _ AR EXPRESS / SAMPLES ARE DOUBLE BAGGED AND ON WET ICE
Shipped to _WESTON LAB

Possible Sample HazardyRemarks _ UNKNOWN

o

R TR R !

Sample Identification , e il

BOTFSS 27 Jutfe o T |
BO7FS5 (3 bottles) \

BO7FS6 (3 bottles) \

[0 Field Transfer of Custody CHAIN OF POSSESSION
Relinquished by: £Z 5/(//‘/0- Received by:

FZ

(Sign and Print Names)
Date/Time:

Relmqurﬂ(d by// Rec M Date/Time:
i 912 5 $%o

Relinquished by: ! Received by: Date/Time:
Relinquished by: Received by: DatefTime:
( Final Sampie Disposition
-Oisposal Method: Disposed by: Date/Time:
Commants:

000112
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92c.920

=

@:‘mumm%am SAMPLE ANALYSIS REQUEST ¢ 0 4 20/
Coilector JG HOGAN/RZ STEFFLER Date 9-15-92
Company Contact DR SPEER/M MENDRIX Telephane { 509 ) 373-1110/373-4718
S::g:’r » Co?I::::o é | ¢ J::::e d Number and Typa of Samplo Containers/Analysis Requaested
BorFssr] Wi 9-15-82 1 p2vp | (3) 40ml. amber glass VOA (8240)
Bo7FsE /7255 | (3) 40m1. amber qlass VOA (8240)
Jozrsy 1257 | (2) 40m). amber qlass VOA (8240)
- 1008 | (3) 2360m). amber gqlass SEMI VOA/PCB,sPEST (8270.6080)
(L1 | (1) 500 ml, plastic ANIONS(IC)S
s __COMDUCTIVITY Y0050) pH (9040)
+4"1) 250m1,_plastic NO3I/NO2  (EPA 2353.3)
(277 1 (1) 500m._plastic ALKALINITY (FPA 310.1)
- TOTAL DISSOLYED SOLINS (EPA 1A0.1)
= TOTAL SUSPENDFD SQIINS (FPA 160 .2)
JP/7 | (1) 500m1, glass AMMONIA (EPA 350.3)
- CHEMICAL OXYGEN DEMAND (EPA 410.1)
/£20 | (1) 1000m1.plastic 1CP METALS/(Sr/(3010/6010)
- CVAA for Hg (7470)
/£27 |(1) 1000m1. plastic GFAA for Se,As,Pb (3020,7740,7421)
(#26 | (1) 1000m1. amber glass TOTAL RECOERABLE QL & GREASE(S07
/£2% 1 (1) 1000m1. amber glass TOTAL PHENOLS {9065)
/£22 (1) 250m1. amber qlass TOC (415.1)
| /835 | (1) 250m1. amber glass TOX (9020)
l /£27 1(1) 1000ml. plastic SULFIDES (9030)
MY () 2360m1._amber qlass PESTICIDES/HFRAICIDFS(A140,A150)
/£ 1(1) 1000ml. plastic TATAL CYANIDF (9012)
) Y5 (1) 250m1. plastic  PHOSPHARUS  (365.2)
4 VI V| py7 [(1) 500ml. plastic TOTAL INORGANIC CARBONS (415.1)
*Type of Sample A = Air L = Liquid SE w Sediment T = Tissus X = Qther
DL = Drum Liquids Q = Qil SL = Sludge W = Water
DS = Drum Solids S = Soil SO = Sold Wl = Wipe
Field Information SAF # 2 - 247 — s
CRIURIT ¢ U ROGHLD
Special Handling and/or Storaga SAMPLES TO MAINTAIN 4 DEGREES C.
Possible Sample Hazards  NOTHING DETECTABLE WITH FIELD INSTRUMENTS
0113
I

A QAAM cAa IR



®

Wastinghouse

Hanford Comgany

(‘L).oq (420

SAMPLE ANALYSIS REQUEST (.f¢¥ 370/

Collector JG HOGAN/RZ STEFFLER

Date

Company Contact

OR SPEER/M HENDRIX

9-15-92

Telephone { 509 ) 373-1110/373-4718

|
S::E:, * Cotﬁ::::od CtE;?::od Number and Type of Sample Containers/Analysis Requested
07FsY | W »9-15-92 1£50 (1) 4000ml. plastic TOTAL ALPHA (RL-2302)
| TOTAL BETA (RL-2302)
| GAMMA SPEC, (R1-4303 & RL-4304)
[-129 (RL-2306) Sr-90 (R1-2314)
JOTAL URANIUM (Rt-2323)
4 TOTAL _RAQIUM (Rl-2311)
i \ V] /fsY |(2) 250m1. amber glass TRITIUM (RL-2320)
\\
<3
'\Q:_i\
\
| *Type of Sample A = Ajr L = Liquid SE = Sediment T = Tissue X = Qther
DL = Drum Llquids 0O = Qi SL = Sludge W = Water
DS = Drum Solids S = Soll SO = Solid Wi« Wipe

Fleld Information SAF 7 J2-283

PRIORITY TURNAROUND

Speciai Handling and/or Storage SAMPLES TO MAINTAIN 4 DEGREES C.

Possible Sample Hazards _ NOTHING DETECTED WITH FIELD INSTUMENTS

000114
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Westinghouse Hanford'l'. o

Company CHAIN OF CUSTODY Q03103

Custody Form Initiator JG HOGAN/RZ STEFFLER 7309 L9350

Zompany Contact _ DR SPEER/M HENDRIX

Telephone _J-1110/3-4718

Project DesignatiorvSampling Locations _SAF§ 92,223 /:J:ME ~

Collection Date _9-15.92

FFTF LIQUID EFFLUENT SAMPLING RETENTION HLSTE SYSTEM
ice Chest No. 5/\4 L 23 “

Field Logbook No. WA -+ 2a57-/2

Bill of Lading/Airbill No. _2572 /S8 7 Y€, i Offsite Property No.

Method of Shipment _ AIR EXPRESS / SAMPLES ARE DOUBLE BAGGED AND ON WET ICE

Shipped to _ WESTON LAB

Possible Sample Hazardy/Remarks _UNKNOWN

. b R ,:, ‘».’)h'.? .-"”,’A‘. ;‘n .,/. )
Sample Identification LRI [‘

" T
BOTFST 27 4attler : et I

BOTFS8 (3 bottles) \ ‘ T - —mmee )

. BO7FS9 (3 bottles) \

N N\

o~

2
- e ' W—Qg, TR
\Q@ ]}' l;h-

Yap. —
\\ %0 \\ |

(O Field Transter of Custady CHAIN OF POSSESSION

(Sign and Print Names)

Relinquished by: L2 fﬁ//%p Received by: Date/Time:

f 2 /% .
P o)
Relinadished b Re : Date/Time:

gm‘»@

G 3o ST

JO

|
Relinquished by: J Recelved by: Date/Time: . "
Relinquished by: Received by: Date/Time: (
!
Final Sampie Disposition
Disposal Method: LDisposed by: Date/Tima:
i Comments:

| 000115




G207/420

Westinghausa
Hantord Company

SAMPLE ANALYSIS REQUEST 10 4 7/07

~ollector

JG HOGAN/RZ STEFFLER

Date _9-15-92

T Company Cantact DR SPEER/M HENDRIX

Telephone { 509 ) 373-1110/373-4718

Sample
Number

Data
Collectad

Time
Collected

Number and Type of Sample Containers/Analysis Requested

1 golFss

9-15-92

O'NO

(3) 40m1. amber glass VOA (8240)

LoIF 57

[

21 (3) 40mi. amber glass VOA (8240)

Bo72FS7

IQ) QX

{2) 40ml. amber gqlass VOA (8240)

140

3)_2360m)._amber glass SEMI YOA/PCB.sPEST (8270,8080)

! (L4

(1) 500 ml, plastic ANIONS(IC)SO4.E.POA.C1 (EPA 300.0)

/
|
I
|
|

CONDUCTIYITY (9050} oH (9040)

[T

(047

(1) 250ml. olastic NOI/NO2 (EPA 383.3) = |

(1) 500ml, plastic ALKALINITY (FpA 310.1)

TOTAL _DISSOLYED SQLInS (FPA 1A0.1)

TOTA]_SUSPENDEQ SQLINS (FPA _160.2)

[N

(1) 500ml. glass AMMONIA (EPA 350.3)

(ol

y)i5)51—. CHEMICAL OXYGEN DEMAND (EPA 410.1)

[ (45

(1) 1000ml.plastic ICP METALS/ Sr (3010/6010)

I

CYAA for Hg (7470)

| o

(1) 1000ml. plastic GFAA for Se,As,Pb (3020,7740,7421)

Ly

(1) 1000m1. amber glass TOTAL RECOERABLE OIL & GREASE(907

| - —+—1

L}

LOUH

(1) 1000m1. amber glass TOTAL PHENOLS (9065)

|

Jﬁs

(1) 250ml. amber qlass TOC (415.1)

1
'

l(c..

(1) 250m1. amber glass TOX (9020}

‘\

l(o‘f(n

(1) 1000m1. piastic  SULFIDES (9030)

(p44]

E%ﬁ

(1) 2360ml, amber glass PESTICIDES/HERRICIDES(A140,8180)

(1r 1000m1, plastic TOTAL CYANIDE (9012}

!
i
|

L(asq

(1) 250m1. plastic  PHOSPHORUS (368 2)

N

WV

164

(1) 500ml. plastic TOTAL INORGANIC CARBONS (415.1)

*Type of Sample

A = Aijr
OL = Drum Liquids
0S = Drum Solids

L = Uquid SE = Sediment T X = Qther
0 = Qi SL = Sludge w
S = Soll SO = Solid wl

= Tissus
= Water
« Wipe

Field Information A/ % #2. 247

PRIORITY TURNAROUND——

Special Handling and/or Storage

SAMPLES TO MAINTAIN A DEGREES C.

Possible Sample Hazards

NOTHING DETECTABLE WITH FIELD INSTRUMENTS

000116
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4109420
V}:‘:’s‘;mummmmm SAMPLE ANALYSIS REQUEST (/¢ ¥ 2103
Collector JG HOGAN/RZ STEFFLER Dats  9-15-92
Company Contact _ DR SPEER/M HENDRIX Telephone {509 ) 373-1110/373-4718
Sampl D
N:mg;. . Cou::::od C:;:::;ed Number and Type of Sample Containers/Analysis Requested
Jozps7z | W 9-15-92 | | (p441(1) 4000mi. plastic TOTAL ALPHA (RL-2302)
\ TOTAL BETA (RL-2302) !
\ GAMMA SPEC. (RI-4303 & RL-4304)
_ [-129 (RL-2306) Sr-90 (Rl-2314) |
TOTAL URANIUM (RL-2321)
v TOTAL RARIUM_(RL=2311)
\ y \/ (P4 G [(2) 250m1. amber glass TRITIUM (RL-2320)
\ v |
|
\\ |
\\
\<c:l—\)
&-\\
P
S
\
*Type of Sample A = Ajr L = Liquid SE = Sediment T = Tissue X = QOther {
OL = Orum Liquids O = Gl SL = Sludge W = Water l
DS =« Drum Solids S = Soll SO « Solid Wl = Wipe \
Field Information 54/ * g2, 257 P s ‘
PRIORITY TURNAROU |
Special Handling and/or Storage SAMPLES TO MAINTAIN 4 DEGREES C.
Possible Sample Hazards _NOTHING DETECTED WITH FIELD INSTUMENTS 000117




Sy AT 1
"

Company

LI, £ vf’ﬂ v

S A
Wastinghouse Hanford

CHAIN OF CUSTODY

003106

Custody Form initiator UG HOGAN/RZ STEFFLER

2vaL 920

_, Company Contact

DR _SPEER/M _HENDRIX

FETE LIQUID EFFLUENT SAMPLING

Project Designation/Sampling Locations _SAFE 92,281

Telephone _3-1110/3-4718
Collection Date _9-15-92

SANITARY WATER SUPPLY

I¢ce Chest Na.

SML 296

8ill of Lading/Airbill No,

252 /5474

Field Logbook Na, §4¢-/V-205"- /7

Method of Shipment

AIR EXPRESS / SAMPLES ARE DOUBLE BAGGED AND ON WET ICE

Offsite Property No.

Shipped to _ WESTON 1AD

Possible Sampie Harardo/Remarks

UNKNOWN

BOTFTY 27 Aultler

i 1
i . cow
BOTETA (3-bottles) N A
| BO7FTS (3-bottles) AN ity I
~ <.
-
fe‘;‘ Pklaﬂ I \e‘"
= I'y
(] Field Transfer of Custody CHAIN OF POSSESSION N {Sign and Print Names)
Reli‘rj\quished by: L2 ﬁ///ﬁ— Received by: Date/Time:
‘ l‘.,g -
|\ e Az
| Relinquishegy: Received by: DatefTime:
Eriry C ' 7/ 3/ I s
Relinquished by: v Received by: J/ Date/Time:
Refinquished by: Received by: Date/Time:
Final Sample Disposition
~
Disposal Method: Disposed by: Date/Time:
Comments:

0001185




- Q106420
| @ Wastinghouss ‘

Hanford Company SAMPLE ANALYSIS REQUEST popc 4 3/06

Collsctor JG HOGAN/RZ STEFFLER
Company Contact DR SPEER/M HENDRIX

Date 9-15-92
Telephone { 509 ) 373-1110/373-4718

.

S::g:’r . Corﬂ:ct::o g CJI':;';Q g Numbsr and Type of Sample Containers/Analysis Requested
JOoFTY | W| 9-15-92 | A=44/)) (3) 40m1. amber glass VOA (8240)
o275 | [1 53] (3) 40ml. amber glass VOA (8240) |
Ao 773 [ 45 (2) 40m. amber qlass VOA (8240) |
y =391 (3) 2360m1. amber qlass SEMI YOA/PCB.sPEST (8270,8080)
; \ ) SO (1) 500 ml, ol

CONDUCTIVITY (9050) o (9040)
[SOP | (1) 250ml. plastic NOI/NQ2 (EPA 351.3)

1S 1) (1) 500ml, plastic ALKALINITY (FPA 310.1)
f‘,}: “f0TAL DISSOLVED SOLIDS (EPA 160.1)_
4T0TAL_SIUSPENDED SOLINS (EPA 160.2)
| S| | (1) 500m1. glass AMMONIA (EPA 350.3)
. ) CHEMICAL OXYGEN DEMAND (EPA 410.1)
| S1724 (1) 1000mi.plastic ICP METALS/ Sr (3010/6010)
CVAA for Hg (7470)
|5 3](1) 1000m1. plastic GFAA for Se,As,Pb (3020,7740,7421)
| /5| (1) 1000m1. amber glass TOTAL RECOERABLE OIL & GREASE(907
| S (, (1) 1000m!. amber glass TOTAL PHENOLS (9065)
S04 (1) 250m1. amber qlass TOC (415.1)

| S 2001 (1) 250m1. amber qlass TOX {9020)

1521 (1) 1000m. plastic_ SULFIDES (9030)
| S22 21(1) 2360m, amber glass PESTICIDES/HERRICIDES(A140,8150°
S52.4 (1) 1000ml. plastic TOTAL CYANIDF (9012)

(920 HOSPHORLS (365 2)
. f‘S'Z,? (1) 500m1, plastic TOTAL INORGANIC CARBONS (415.1)

| *Type ot Sampls A = Ajr L = Liquid SE = Sediment T = Tissue X = Qther
DL = DrumLiquids O = Of - SL = Sludqe W = Water
DS = Drum Sallds S = Sall 80 = Sciid Wi = Wipe

Field Information sS4/~ * J7- 287
PRIORITY TURNAROUND

Special Handling and/or Storage  SAMPLES TO MAINTAIN 4 DEGREES C.

l e

| 1

1 Possible Sampie Hazards _ NOTHING DETECTABLE WITH FIELD INSTRUMENTS 000113

\




41ALIND
Wastinghouss o
SAMPLE ANALYSIS REQUEST (.F¢ 7 31/0¢
i Hanford Company
./rColloctor JG_HOGAN/RZ STEFFLER Dats 9-15-92
Company Contact DR SPEER/M HENDRIX Telephone g ) - -
Samol =
N::g.; * Co?l:::ed C(:l.ll::::sd Number and Type of Sample Containers/Anaiysis Requested
072£73 | W1 9-15-92 | | SRG{(1) 4000ml. plastic TOTAL ALPHA (RL-2302)
TOTAL BETA (RL-2302)
GAMMA SPEC, (RL-4303 & RL-4304) |
1-129 (RL-2306) Sr-90 {RL-2314) |
( TOTAL URANIUM (RL-2323)
‘ v / v TOTAL RADIUM (R1-2311)
BO7ETAW | 9-1G92 | S20[(2) 250m1. amber glass TRITIUM (RL-2320)
~
\\
\
*Type aof Sample A = Air L = Liquid SE = Sediment T = Tissue X = Other
DL = Drum Liquids 0 = Qll SL = Sludge W = Water
0S = Drum Solids S = Soil SO = Solld Wi = Wipe

Fleld Information _SRF A 12207

PRIORITY TORWARGUND

Spacial Haandling and/or Storage SAMPLES TO MAINTAIN 4 DEGREES C.

Possible Sample Hazards NOTHING DETECTED WITH FIELD INSTUMENIS 000183




Westinghnusea Hantord
Company

—

FovigLfso

CHAIN OF CUSTODY 003105

Custody Form Initiator UG HOGAN/RZ STEFFLER

, Company Contact _ DR _SPEER/M HENDRIX

Project Designatiorviampling Locations _ SAFS 92,287

FFTF LIQUID EFFLUENT SAMPLING COOLING TOWERS BLOWDOWN LINE

Ice Chest No.

SML 24>

Bill of Lading/Airbill No. _25°2 /54 7Y44

Method of Shipment _ AIR EXPRESS / SAMPLES ARE DOUBLE BAGGED AND ON WET ICE

Telephone _3-1110/3-4718
Collection Date _9-15-92

Field Logbook No. W4( - NV-20¢-13
Offsite Property No.

Shipped to _WESTON LAD

Possible Sample HazardyRemarks

UNKNOWN

_DOTERS 23 feHes

Sample identification P R“ OR‘TY TU R NARO U N :

BOTFRE (3 pOTTIeS) ‘\ |
BO7FR? (3 bottles) \
: \ ."/’/ \\\‘\\ . \Q)u—
\ . 7 ,,g{__q ~ \(_\_/
~ ‘Q.—- . Tl R
\Q’“‘ Nl T

*a
. - . v
T
A v
o
- N
.

.

i
[[_‘_] Field Transfer of Custody CHAIN OF POSSESSION (Sign and Print Names)
Rellnquished by: £2 S72/%/r Received by: Date/Time:
Relinqwithed by, Recet by: Date/Time:
Comerny (_ 2 Soa Lo L2
Relinquished by: / Received by: 4 DaterTime: -
[ Relinquished by: Received by: Date/Time:
h Final Sampie Disposition
-DTiposal Method: Disposed by: Date/Time: |
Comments: 000121 1

A.RANA AT 1AM



Bz VWY ANALD LW

DU Viu OUDZIFOD T

42090920

=~

Mantors Conpay SAMPLE ANALYSIS REQUEST (o¢c 3 2708
Collector _JG HOGAN/RZ STEFFLER Date 9-15-92
Company Contsct DR SPEER/M HENDRIX - Telephone { 509 ) 373-1110/373-4718
S::g: * colz:::,d c;:::::'d Number and Type of Sampls Contaners/Analysis Requested
Go7FRE | W 9-15-92 | 74O | (3) 40m1. amber glass VOA (8240)
BorER7 \ /34% | (3) 40m). amber glass VOA (8240)
07FRS | 17353 [(2) 40ml. amber qlass VOA (8240)
117358 |(3) 2360m1. amber qlass SEMI VOA/PCB,sPEST (8270.8080)
| 12408 | (1) 500 ml. plastic ANIONSCICISO4.F.POALCI (EPA 300.0)
CONDUCTIVITY (9050) H (9040)
/409 | (1) 250ml. plastic NOI/NQ2  (EPA 3R3.3)
\ 1 ¥/ 1 (1) s0oml. plastic ALKALINITY (EPA 310.1)
TOTAL DISSQLYED S01IDS (EPA 160.1)
_I0TAL SUSPENDED SOLINS (FPA 160 2)
/472 (1) 500m. glass AMMONIA (EPA 350.3)
. CHEMICAL OXYGEN DEMAND (EPA 410.1)
/t/7~ | (1) 1000m?.plastic ICP METALS/ Sr (3010/6010)
[ CVAA for Hg (7470)
\ J¢/77 | (1) 1000ml. plastic GFAA for Se,As,Pb (3020,7740,7821) |
| (419 | (1) 1000ml. amber glass TOTAL RECOERABLE OIL % GREASE(907
| /¢/2/ |(1) 1000m)., amber qlass TOTAL PHENOLS (9065)
| /424 (1) 250ml. amber qlass TOC (415,1)
] /%26 (1) 250mi. amber qlass TOX (9020)
/42% (1) 1000m), plastic SULFIDES (9030)
/432 (1) 2360m), amber glass PESTICIDES/HERAICIDES(R140 RIS
| (43 6/ (1) _1000ml. nlastic TOTAL CYAMIDE (9012)
Il \ /Y26 (1) 260ml. plastic  PHOSPHORUS (365 2)
e I L /%37 | (1) 500ml. plastic TOTAL INORGANIC CARBONS (415.1)
*Type of Sample A = Alr L = Liquid SE = Sadiment T = Tissue X = QOther
DL = Drum Liquids O = Ol * SL = Sludge W = Water
DS =« Drum Salids S = Soll SO = Solld Wi = Wipe
Field Information _SA~E # 92- 283 W
Special Handling and/or Storage  SAMPLES TO MAINTAIN 4 DEGREES C.
Pasaible Sample Hazerds  NOTHING DETECTABLE WITH FIELD INSTRUMENTS 00012<

—




- xiq‘-‘q'r"—"‘". nESTUN ANALY1TCS™
RIS,

5097373 ‘3'992 #3T

(2061920

Westinghouss

Hantord Company

SAMPLE ANALYSIS REQUEST ¢ o# C ¥ 3/0¢ |

Collector JG HOGAN/RZ STEFFLER

Date

Company Contact DR SPEER/M HENDRIX

9-15-92

Telephona { 509 ) 373-1110/373-4718

i
Samople - Date Timea |
Numbsr Collectad | Collectad Number and Type of Sample Containers/Analysis Requested |
fo7FRs” | W1 9-15-92 )y |(1) 4000m1. plastic TOTAL ALPHA (RL-2302) !
' TOTAL BETA (RL-2302) ’
GAMMA SPEC, (RL-4303 & RL-4304)
[-129 (RL-2306) Sr-gnJm_zm)___
TOTAL URANIUM (RL-2323)
AT / TOTAL RADIUM (RL=2311)
B07ERA (W G154 15/ gl [(2) 250m1. amber glass TRITIUM (RL-2320)
\ !
\\\ !
\\ 1\
‘\ !
t
S 1
— {
\ !
~= |
*Type of Sample A = Ajr L = Liquid SE = Sediment T = Tissue X = Oth>~4‘
DL = Drumliquids O = QU SL = Sludge W = Water
DS = Drum Solids S = Soll SO = Solid Wi = Wipe
Field Information 5//[ W 2 - &f 7 —
PRIORITY-TURNAROUND
Special Handling and/or Storage SAMPLES TO MAINTAIN 4 DEGREES C,
Possible Sample Hazards _NOTHING DETECTED WITH FIELD INSTUMENTS 000124




_ 4209420
Westinghouse Hanford | 1511 |/
Wes p:gyouu anford, 3 CHAIN OF CUSTODY 0QJ310%

VPO G0

Company Contact __ DR _SPEER/M HENDRIX

'T Project Designation/Sampling Locations __SAF# 42,283

Telephone 3-1110/3-4718
Collection Date _9-15-92

FFTF_LIQUID EFFLUENT SAMPLING _ PERCOLATION PONDS

Ice Chest No. Field Logbook No, W#(- N-205"-/7
Bill of Lading/Airbill No, 252 (4 7468 Ofisita Property No.

Method of Shipment _ AIR EXPRESS / SAMPLES ARE DOUBLE BAGGED AND ON WET ICE

Shipped to _WESTON LAB

Possible Sample Hazardw/Remarks _UNKNOWN

I

-

1
"I

BOTFR8_ 27 4o/

/
Sample identification ,/

L/,
‘e
LY d Rl -
LT —
ey e Ty,
L BN L /
~ L me g andN,
( oL Rl A f
. APy S
L. L

L.

BO7FY2 (3 bottles)

BO7FT2 (3 bottles)

(3 Field Transter of Custody CHAIN OF POSSESSION (Sign end Print Names)
Relinquished by: £2 Stetllem Received by: Date/Time:
27
Relinquistfed by: Receiyed by: Date/Time:
M s Z! 22:4 '2: @"d o0
Relinquishad by: v Received by: Date/Time: ,
rReiir-umished by: Received by: Date/Time:
| . rinal Sample Disposition .
i ~ posal Method: Ditposed by: * Date/Time:
Comments: 000124
< e s

A.6000-407 (12/90}



[V R

MLOLUY AIALL LT buyY 379 J382:#ad

42.04L9 72
Mt ey SAMPLE ANALYSIS REQUEST coco 4 2702
_ | Cotlector JG_HOGAN/RZ STEFFLER Date _9-15-92_
Company Contact 0OR SPEER/M HENDRIX . Telephone { 509 ) 373-1110/373-4718
Sample - Date Time ‘
Number Collected | Collected Number and Type ot Ssmple Containers/Analysis Requested !
077 2| W] 9-15-92 | 01140 | (3) 40ml. amber glass VOA (8240)
LOIET2. I &3 | (3) Aoml. amber glass YOA (8240)
Jo2FRY \'ILYCL (2) 40ml., amber qlass VOA (8240)
175Q1 (3) 2360m1. amber glass SEMI YOA/PCB,sPEST (8270.8080)
[%AL | (1) 500 ml, plastic ANIONS(IC)SO4.F.PO4.C1_(EPA 300.0) |
- CONDUCTIVITY (9050) pH (9040)
[ 1212 (1) 250mi. plaskic MNOasN@2 (EPA 353.3) . -
L [84Y | (1) s0oml, plastic ALKALINITY (EPA 100). .
- TOTAL DISSOLYED SOIINS (EPA 160.1) |
- TOTAL SHSPENDED SOLINS (EPA 160.2) |
J2/¢ | (1) 500m1. glass AMMONIA (EPA 350.3) 1
Rl CHEMICAL OXYGEN DEMAND (EPA 410.1) |
' /£20 | (1) 1000ml.plastic ICP METALS/ Sr (3010/6010) _l
i - CVAA for Hg (7470) 5
~/f22 (1) 1000ml. plastic GFAA for Se,As,Pb {3020,7740,7421)
/825~ | (1) 1000m1. amber glass TOTAL RECOERABLE OIL & GREASE(9
/22 | (1) 1000ml. amber qlass TOTAL PHENOLS (9065)
_/£72/ 1(1) 250m1. amber qlass TOC (415,1)
924 | (1) 250m), amber qlass TOX (9020)
/874 1 (1) 1000ml. plastic SULFIDES (9030)
/fY0 | (1) 2360m, amber glass PESTICIDES/HERAICINFS(R140,R150)
J£Y2 | (1) 1000ml. plastic TOTAL CYANIDF {9012}
\ J£Ys” 111} 25%0ml, plastic  PHOSPHORUS. (165 2)
VvVl Jy /8¢¢ (1) 500mi. plastic TOTAL INORGANIC CARBONS (415.1)
*Type of 3ampie A = Alr L = LUquid’ SE = Sediment T = Tissus X w QOther
DL = Orymiiquids O = QU " SL = Sludge W = Water
DS = Drum Solids S = Soll SO = Solid Wl = Wipe
Fleld Information @/ # 92- 242
_PRIORITY TURNAROUND-
Special Handling snd/or Storage SAMPLES TO MAINTAIN 4 DEGREES C.
Poasible Sample Hazards __ NOTHING DETECTABLE WITH FIELD INSTRUMENTS O0UT<
I

N




.am s - o A le UM S

- QAo
T e SAMPLE ANALYSIS REQUEST (.7 ¢* /02

Collector _JG_HOGAN/RZ STEFFLER
Company Contact DR SPEER/M HENDRIX

Date _ 9-15-92
Telephone ({ 509 ) 373-1110/37.3-4718

Sampl i
N:’:‘g:‘. * Colz::::nd C:l-l:nc:ad Number and Type of Sample Containers/Analysis Requested
507,;(00 Wl 9-15-92 /jl/? (1) 4000m? - plastic TOQTAL ALPHA (RL-2302)
| TOTAL BETA (RL-2302)
[ GAMMA SPEC., (RL-4303 § RL-4304) |
1-129 {RL-2306) Sr-90 (RlL~2314)
: 10TAL _URANIUM (Ri-2323)
4 TOTAL _RADIUM (RL-2211)
74 1052 (2) 250m1. amber glass TRITIUM (RL-2320)
\\
\\
\\\
<
>
)
Ye\~
*Type af Sample A = Alr L = Liquid SE = Sediment T = Tissus X = QOther
OL = Drumn Liquids Q0 = Qil SL = Sludge W = Weter
DS = Drum Solids S = Soll SO = Solld Wi = Wipe

Field Infermation _S##£ ¥ ZZ;ZfJ

PRIORITY- TURNAROUND-

Special Handling and/or Storage SAMPLES TO MAINTAIN 4 DEGREES C.

Possible Sample Hazards

NOTHING DETECTED WITH FIELD INSTUMENTS 00012b




Westinghouse Hanford
Company

—

i
.

CHAIN OF CUSTODY

002985,

_ustody Form lnmator

JG HOGAN /Iz 5/ /#,- U

Sempany Contact _DR LJER/MI HENURI)@

droject Desngnatnon/SampllmgLocatlons

i SAF ¥ 92-283

‘ CollectionDate 9-15-92 - %o

LING '." i p?~:.|'— N
ce Chest No. - N/A
Bill of Lading/Airbill No. N/A

iES

Method of Shipment

HAND DELIVERED VIA 68B-4626

Telephone 3-1110/3-4718 .1

Field Logbook No. g//C-p/-20s~/7 |-+
Offsite Property No. ___N/A

Shipped to 222-S LAB

Possible Sample Hazards/Remarks

UNKNOWN

AN7FS4 (F-S180)

Sample Identification

BO7FT3 (E-5183) \

BO7FR8  (E-5178) | N .A .
BO7FS7_ (£-5181) ricLD COPY-FOR INEQ OM DN

PM7FS1 (E-5179) AN
Wa7eRS_(E-5177) S

t] Field Transfer of Custody CHAIN OF POSSESSION (Sign and Print Names)
relinquished by: JG HOGANAZ SA#rReceived by: Date/Time:
= %ij L5

Reli ished b Date/Time:

Relinquished by: Received by: Date/Time:

Relinquished by: Received by: Date/Time:

Final Sample Disposition
Bl‘sposal Method: Disposed by: Date/Time:
Comments: 000127

A-6000-407 (12/90)



SAMPLE STATUS REPORT FOR ; E 5179. E-BLANK

BO7FSI TIME: 9/15/92 14: 2 -
DISPATCHED: 9714792 1i:12 SAMPLE HAS NOT BEEN SLURPED
RECEIVED: 9/15/92 13:50
OUT OF GOOD CHARGE
EXT. DETER. RESULTS OR STATUS RANGE? ANS? CODE
P R T L e e e T e e A L R T I
~— 4271 TOT-ACT < 5,00000E 01 pCi/G N Y YLBBI

END OF REPORT

|

"

REQUEST FOR SPECIAL ANALYSIS (RSA)

Sample Origin

2. Date Submitted 4. Requaster Name 6. Charge Code/Work Package
NrFTF LIQUID EFFLUENT 9-15-9? RZ STEFFLER
3. Date Required 5. Requester Phone/MSIN
7. Customer ID " 8.. Laboratory 1D - s ] 11,0 Number of Samples 13. Protocols
T _ ' None . _ | -
BO7FS4 ‘E-5180. 6 — NQA-1
BO7FT3 " E-5183 77112, Volume of Samples — CERCLA
B0O7FR8 E- e . AX RCRA
E5178 20m1., Other
BO7FS7 _E=5181 =~ o e NG Semple Type
~ BO7FS1 '-:1-5;5179 Solid Soil Sturry
BO7FR5 TE-5177 0 —— Gas X%x% Water —_ Wasto
i — Solution Sludge
— Other (specify)
. Storage Raquirements
9, Determination 10. Expected Range XXX None
TOTAL ACTIVITY LESS THAN | ——Seecilv
icln capY-FOR INFD ONLY
ViLLY VEE
18. Process Knowledge/Known Listed Wastes
r— i _XX. Unknown
' - —— Known (Please attach list)
‘-’ ! L Previously submitted for this Project
17. Survey Reading

@ncorrectod)
MQ&&, LY. ‘)/mRethr
HPT

18. Disposition of Waste

Return to Client
—JX Dispose per 222-S Procedures

— Othar

-
Date Disposed:

0001 2R

| 19, Additionai information

PRIORITY TURNAROUND....NEED ANALYSIS ON

THE SAME DAY FOR SHIPPING SHORT HOLDING




PR

AVERNIGHT AIR

K]

4

Contractor

WESTINGHOUSE HANFORD

OFF-SITE
PROPERTY CONTROL

CONTROL NUMBER
(To be obtained from PROPERTY MANAGEMENT)

- o )
ot N

)

'

PART1-T0 BE COMPLETED BY ORIGINATOR

“ﬁﬁﬁfﬁ§§1N54& ANALYTICAL LABS

Secuon  NALYTICAL CHEMISTRY

Uit SAMPLING & MOBILE LABS

The following items are to be shipped from {1 Contractor {J vendor
| Routing EMERY AIR' EXPRESS § Contractor (] vendor
i Shipped to WESTON LAB Off-site Custodian
| 208 WELSH POOL ROAD JOSIE KING
{ Full Title
LIONVILLE, PA. 192341
Quantity Description (Include Serial and any Government Tag Numbers) Original Cost
2 POLYCOOLERS. WATER SAMPLES THAT ARE BAGGED AND ON WET ICE.
WEIGHT J% | COOLER# ~ay 'y BOTFT3, BOTFT4, BO7FTS
WEIGHT -2.-2¢ COOLER# 2.z . 4~ BO7FRS, BO7FR6, BO7FR7
0 dassitied (A unclassified {7 shipped Under DOE Contract {7 shipped Under Contractor's Use Permit Contract
Necessity tor the Off-Site Use of this Property

__AMPLES REQUIRE ANALYSIS THAT ARE NOT PRESENTLY AVAILABLE AT THIS SITE.

BILL OF LADING # 2521567466

CERTIFICATION OF THE RADIATION MONITORING RELEASE MUST BE SECURED THE SAME DAY THAT MATERIAL IS DELIVERED TO SHIPPING.

RM Clegrance for Public Release

RM Survey No Date _
;o Sa
Location of Property (Area & 8idg.) Contact . Phone .
500 AREA p/ 6884625 9 RZ STEFFLER 373-9140
Date Ready for Shipment . st Coge . Approximate Date This
9-16-92 (6 % ??‘Heg AZ0C2 Property will be Returned N/A
Onginated By RZ STEFFLER °‘“‘9-16-92 Authorized By RA MEINARICH y { 0319_16_32
Signature and Name of Property Control Custodian Date | Property Management Approval/ Date
PART ] -TO BE COMPLETED BY SHIPPING
Signature of Recipient Return Order No. Date Issued Purchase Order No. Date Issued
SN,
i ;

DISTRIBUTION

000129

8y Originator
Whaite, Green, Yellow, Pink - Property Management
Goldenrod - Retain

Shipping Operation - Siyn ali Copies and Forward to:

Pink - Originator

White - Property Management Green - Property Control Custodian {issuing Ottice)
Yellow - Retain




-

QYERNIGHT AIR

Contractor CONTROL NUMBER
OFF-SITE (To be obtained from PROPERTY MANAGEMENT) .
WESTINGHOUSE HANFORD PROPERTY CONTROL WL~ - ¢ 223 :*l
Y PART1-TO BE COMPLETED BY ORIGINATOR
R NG o ANALYTICAL (RS | “*T°"ANALYTICAL CHEMISTRY Ut SAMPLING & MOBILE LABS
The following items are to be shipped from 3 contractor {7 vendor
| Routing EMERY AIR EXPRESS 3 Contracror 0 vendor
‘ Shipped to WESTON LAB Otf-site Custodian
208 WELSH POOL ROAD _JOSTE KING
LIONVILLE, PA. 19341 FullTive
Quantity Description  (Include Serial and any Government Tag Numbers) Original Cost
4 POLYCOOLERS. WATER SAMPLES THAT ARE BAGGED AND ON WET ICE.

WEIGHT 75%|  COOLER# sH/-237 BOTFR8, BO7FV2, BO7FT2

WEIGHT sz ¢ COOLER# gHy-23¢ BO7FS4, BO7FSS, BO7FS6

WEIGHT 77 4Z-| COOLER#sMm/-2y> BO7FS7, BO7FS8, BO7FS9

WEIGHT G 77z¢| COOLER# $§m/-25/ BOTFS1, BO7FS2, BO7FS3

" {d dlassitied {4 uaclassified {3 shipped Under DOE Contract ] shipped Under Contractor's Use Permit Contract

Necessity for the Off-Site Use of this Property
«upAMPLES REQUIRE ANALYSIS THAT ARE NOT PRESENTLY AVATLABLE AT THIS SITE.

RECEIVED
'SEP 161992

PROPERTY MANAGEMENT
BILL OF LADING # 2521567466

CERTIFICATION OF THE RADIATION MONITORING RELEASE MUST BE SECURED THE SAME DAY THAT MATERIAL IS DELIVERED TO SHIPPING.

RM Cleara lic Release AM Survey No Date
M 209<6 7-/- 72

AALL L O C o e

A.o/cauon of Property (Area & 8ldg.) Contact Phone
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On ted 8 Dat Authonzed B Dat
MY Rz STEFFLER Tot6-92 | A MEZNARICH gy *9-16-92
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/ 3’///;
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Goldenrod - Retain Yellow - Retain Pink - Oniginator ‘
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CHAIN QfF CUSTQOY 002340‘\3

gy Form Initiatoe _J-G. Hodan

any Contact __A T Olander/ ¥ M, Yandric

¢z Designaticn/Sampling Locadons _ 300 Ares Wasts Water Charac-
-+ zation., SAF & 32-302, ‘Work done to RCRA protacal

lest No. 55. mL & 75 “ Field Logbaok Na. (WAC 'U~§d5..%5

¢ Lading/Alrbill No. __2<€2 168 729 7

Telephone 172-3252/373-2026
Collectian Date _0,14,32

Cffite Property Na.
od of Shipment _Samales double-baaaed, nackad o wet {ce {m palycegler. Afr frieaht.
wdio Heston Labs, Ltonville, PA,

bie Sample HazardwRamariks _No _hazards detectad with f1ald instruments. See Samole Analvsis &
quest far individual containers and analysis. Prigrity turnarscund 15 requested, |

' . Sempieidentficadon -!
7631~ (5) bottles N ,
17632 (3) bottles \
17633 (Z) bottles - . \

— \ n r[T LAJ'#”'Q ﬂ.':r:;,-t\ . /r ' . : w.
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Tramier of Custody . CHAIN OF POSSESSION (Sigrr ang Princ Names)
shed by: L. lee HOGAN Amcatved y: ‘ OatafTimes

A@fﬂd -
quisned 0V R ed By* QaterTime: / “: N |
‘ Eoee % ) 25 e

quined by: ' Racaived by: OstesrTime:

|
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|

Finab Sample Cisposiuon |

33l Method: | Oisgased by: | DatesTime: |
Tentas
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Nextinghouse: * “ o
Hanford Comoaty SAMPLE ANALYSIS REQUEST . o« saun
dlactor 1 G, Hoaan Oste A.16-07
.mpany Contact _A, 3, Olander’/ M., Handrty Telaghone {519 )} 172-1252/123=2N25%
;W * &m M‘ ime Number and Type of Samople Cantainers/Anslysis Raquested
'G31 M| _9-16-32| 112¢ (1) 1000m! nlastic/ ICP Metals &0
| oy 7491
i Her 7479
‘ l | S 7740
‘ ’ i 1126 (1) 1000m]1 sqlasss Semf-yapn 8240
\ 1179 (1)_1000m1 alastic/ Cyanide Tatal ~  onin
[ A 1129 | (1) 250ml plastic/ Anians, NO,-NN., EPA 353.3
I IS 1131 | (1) 500m] plasttc/ Alkalinity EPA 310.1
7632 W | 9el6=92| 1527 (Z) 40ml agalass/ VOA 8240
| | | 1530 (1) 1000m! plastte/ ICP Metals © 6010
\ | | | L . Py . 7421
N | | Her 7870
| b | . Se 7740
j || | 1534 (1) 1N0mT anTass/ Semi-VOA © o B2an
1Pl 1 sazr | 1) 1noml slasgtie/ Cvanide, Toral 10
762z lw ! a-t6ear] 1507 | (2) anm] selase/ voa 2240
I-/bg
"Type ot Sempte A = Al C = Uawd  SE = Sediment T = Nisus X = Cther
QL = Oeuny Uguids Q =Q1 SL = Sludge W = Warter
0S8 e Qrunt %ailds 3 = 3ail S48 = Solla W = Wioe
Feid Informaton  SAF # 92-302, 300 Area Wasta fatar Characterization. lork done to 2CIA
Imtocsl, Artarity turmargund (s mequestad, '
. _ |
Saectal Handling, and/or Storage __ Samples_to be kenr sogled =g 49T neior o gmalvsis, \
Possible Samole Hazerds Na “ararde dmsrarrted withr #Fald instmuments, :
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CHAIN OF CUsTGOY 00234}‘\

Westinghouss Hanford
Comoany

-

xiy Foem initater J.G. Hoqan

pany Cortact __A, 2, Qlander/ M.M, Hendrdx Tel'ophono 172-1252/ 173-2026

ct CesignationSampling Locations 300 Area Waste ‘fatar Charac-
r{zation. SAF $ 92-302, ¥ork dona ta RCRA pratacol

hestNo. __ M \e 5&_7-_-& < Field Loghock Na. - ~ZO$‘"7 o8
t Lading/Airpill N 282 168 728 7 Qffsite Property No.

wod of Shipment _Samoles double-banqed, packed on wat ice in palycooler. Alr friedht.
ped 1o Heston Lab, Lionville, PA.

Cailection Cate J16-92

bie Sample HazardwRemarks ___NO hazards detactad with ffeld instruments. See Samle Analysis
quest for {ndividual containers and analysis.

_ Semple ldmdﬁauén
07634 (7) bettles.. ‘ _ s
76s. (7) bottles - s

N e X oA
/O X< o \ / N |
e T o
/ & ottt ‘\ / Qb Ptz |
pz =N il
L \'\\ ,.//f - N ,
wig Transter of Custody V== CHAIN OF POSSZSSION (Sigrr and Print Names)
%?I oy: Tides FoG@AN Recatved by: Date/Time=
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£~—~u—3 /) 5 ) 79
guiseq by: ! OatesTime:
Quisned by Raceived Bys DatarTime:
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nal Method: | Oitnosad bys | CuterTimes \

nemts: : _ l{
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17634 W] 9-16-92 | 1133 | (1) 1000mI nlastic/ Tc-99 AL-2317 )
| | 1124 | (7) 250m salass sentum/ Trdtium 92700
| ' c-14 AL-2307-A
‘ 1147 1 (4) 1000ml nlastic/ Gapma Smee, Cs-137  9r-4303 4
( ro-50 A1 -4704 .
| I-129_ 9t -2206 .
' <pr-an nfr .2314 i
Am=241 ot 2126 |
> & 0119218 277G 240 241 9t ,2725
107635 W] 9-16-92 | 1544 | (1) 1000ml nlastic/ Tc-99 - RL-2317
1542 (2) 250ml aqlass.septum/ Tritium RL-2220
_ | C-14 RL-2I01-A
. 1552 | (4) 1000ml olastic/ Gamma Spec, Cs-137  RL-4303 1
' l | | Ca-61 RL 1304 |
\ 1 $ 1-129 RL-206 |
L \ l | Sr=90 L2718 f
I l | Ap=241 RL-2126 l
e Tel L1 py=218,279,200,241 _ RL-772S l
| | !
| I
|

*Typs at Samoie A = Al L = Ugua SE = Sediment T = Tissus L = Qther
CL =Qrumlcuidcs O =Qf SL = Sludge W = Wawr ,
0S = Orum Saolds S = 3ail SQ@ = Sala Wl = Wige ‘
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Pratocol. Samnle 807G35, Gamma Snec analysis, tgtal volume only 35N ml due to
sampl~ yolume 1irttattans.
Saecisl Hanating snd/or Storage

Samoles o be ‘ent cgolsd g A%C nrtar to analysis, |

Posubie Samoie Hexards. _\gne detected with ffald ingtruments,
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il of Lading/Airbill Na. _ Jo e Qtfsite Praperty No. ~~F
tethod of Shipment ___ il  CaRR S0
Ripped wa Z Z- 2:—.5
ossible Sample HazardwRemarks Aol Nermmer=d W' TH o= D
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\ T oz S0, =1 /250
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R~ 7 532 =527 /

807633 E-524 . -/

/ 7
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Custody Transfer Record/Lab Work Request g\
client _(L2ESTOrI Refrigerator #
IR id
Est. Final Pro}. Sampll te #/Type Contalner S%I‘:d
Work Order & 7 Volume UL‘_M
Project Contact/Phone # T Solid
AD Puzlﬁuanager _@_M____ Preservatives
ac L 09'412—7&3—5%——— ANALYSES CREANE 'Qs ncas
—{ < | « |3m] £ )
Date Rec’d Date Due REQUESTED ol Z 180! & wg o | =z
Account # > | o {ad| T AN = |0
{f WESTON Analytics Use Only |
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Wi - Wipe L y
X Other L07FKE Wl V] A 10/ 4
F- Fish =¥ '
Pyogor ~
Pa3-2¢3
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L372 L373 _ k375 L377 L3778 Rel# Cooler# 381-596a

RFW 21-21-001/A-7/191




colzk

EcoTek Labonatory Services Incorporated

m!lllllllll

il
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<AH T
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EcoTek Laboratory Services Incorporated

I
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Chain-of-Custody Record

3342 laternational Pack Drive, SE
Atlanty, GA )31 )

(404244 0827  Fax (404.243.535§

LSDG
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