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Los Alamos Technical Associates, Inc. 

8633 Gage Blvd. I Kennewick, WA 99336 I Telephone (509) 78:J-4369 I FAX (509) 783-9661 

August 18, 1993 

Karl Poo 1 
Westinghouse Hanford Company 
P. O. Box 1970 
Richland, WA 99352 

Dear Karl 

Attached is the data validation report for radiochemical results of the FFTF 
Liquid Effluent, 99409-WES-929. Westinghouse Hanford Analytical Services 
Management (HASM) received the complete package on May 3, 1993 and 
subsequently transmitted the data to the Los Alamos Technical Associates 
personnel. 

If you have any questions , please let me know. 

Si ncerely, 

d,~ ~~ 
A. T. DiCenso 
Environmental E~ci nP.e r 

cc: Chris Haecker , LATA 
WH552 file 
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RADIOCHEMICAL DATA VALIDATION REPORT 
for 

FFTF LIQUID EFFLUENT 
99409-WES-929 

Westinghouse Hanford Company 
P.O. Box 1970 

Richland, Washington 99352 

August 17, 1993 
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FFTF Liquid Effluent Radiochemical Data Validation 

Validation of the FFTF Liquid Effluent analytical data package was performe rl 
to the requirements provided in Section 2.4, of WHC-CM-5-3, Rev. o. The 
overriding QA document was the Liquid Effluent Sampling Quality Assurance 
Program Pl an (WHC-SD-WM-QAPP-011). The s'ample 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 Effl uent 
characterization project. This was accomplished through a detailed 
examination of the data package to recreate the analytical process and veri fy 
that proper and acceptable analytical techniques had been applied. 
Additionally, the data package was checked for correct submission of requ ir~d 
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 ~0rm 
as required by WHC-CM-5-3. 

Radiochemical Data Validation Narrative 

Analyses Requested 

Samples 807FS1, 807FS4, 807FS7, 807FT3, 807FR5, and 807FR8 were collected Jn 
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 807G31, 807G32, 807G34, and 807G35 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 
807G31 and 807G32 on 12-23-92 and received 807G34 and 807G35 on 2-5-93. 
According to a WHC SAR corresponding to 807G34 and 807G35, 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 807G31 and 
807G32, and an EcoTek Chain of Custody (COC) form appeared to be missing. 

Two other samples, B07836 and 807840, were included in the Teledyne package 
but were not presently validated . The B07B36 and B07B40 samples belong to t he 
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. All 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, 11 J", or 9st imated 
non-detect, 11 UJ 11

, due to exceeded holding times. 

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 little or no 
preparation is involved prior to the gamma energy analysis of water samples, 
few quality control analyses are mandatory. All 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 low LCS recovery which was compounded by the lack of efficiency check data. 

Total 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 analyz i ng 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 liquid scintillation counting. All 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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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 1-129 standard. Since carrier yields were not reported and the 
percent recovery associated with the blariR spike was not provided, t he 1-129 
data were qualified as estimated non-detects, UJ. 

A l iquid scintillation counter which was calibrated against a NIST traceabl e 
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. 

r 
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RCRA HIGH LEVEL RADIOCHEMICAL DATA ASSESSMENT 

DATE 8- 11-93 SAMPLES/MATRIX 807FS1 

t:::r:?Y- 807FS4 
REVIEWED BY A. T. DiCenso 807FS7 

o-/?~~.J B07FT3 
LABORATORY EcoTek 807FR5 

807FR8 
CASE# 99409-WES-929 

SDG # 21160 

DATA ASSESSMENT SUMMARY 

Gross Alpha Gross Beta 

1. Chain of Custody _x_ _x_ 
2. Initial Calibration _o_ _o_ 

3. Efficiency Checks _o_ _o_ 

4. Background Checks _o_ _o_ 

5. Preparation Blanks _o_ _o _ 

6. MS/Tracers/Carriers _ o_ _o_ 

7. Duplicate Analysis _o_ _o_ 

8. LCS _o_ _o_ 

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 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/gual ifier 

B07FS1 Alpha <1.08 pCi/L UJ 
Beta 6.25 J 

B07FS4 Alpha <1.46 UJ 
Beta 14.3 J 

B07FS7 Alpha <1.29 UJ 
Beta 4.95 J 

B07FT3 Alpha <1.01 UJ 
Beta 6 .14 J 

B07FR5 Alpha <1.28 UJ 
Beta 14.0 J 

B07FR8 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# canst ituent value/qualifier 
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9713510 .. 1932 

RADIOCHEMICAL QC - Alpha/Beta 

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

QC Check: EFFICIENCY CHECKS 

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 t he 
day of analysis were within the laboratory control limits. 

ACTION: No action is required. 

sample# canst ituent value/qualifier 
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Name A. T. DiCenso 
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RADIOCHEMICAL QC - Alpha/Beta 

QC Check: PREPARATION BLANKS 

Date 8-1 1-93 

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

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: 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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Name A. T. DiCenso 
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RADIOCHEMICAL QC - Alpha/Beta 

QC Check: DUPLICATE ANALYSIS 

Date 8-11-93 

COMMENTS: The original and corresponding duplicate alpha results of sample 
B07FR8 were less than the MDA; therefore, the relative percent difference 
value was meaningless and could not verify precision. The relative percent 
difference resulting 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-9O 
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 B07FS1 

t'i~ 
B07FS4 

REVIEWED BY A. T. DiCenso B07FS7 
/'IJ-?J B07FT3 

LABORATORY EcoTek B07FR5 
B07FR8 

CASE# 99409-WES-929 

SDG # 21160 

DATA ASSESSMENT SUMMARY 

~ 

1. Chain of Custody _o_ 

2. Initial Calibration _o_ 

3. Efficiency Checks _o_ 

4. Background Checks _o_ 

5. Preparation Blanks _o_ 

6. MS/Tracers/Carriers _NLA._ 

7. Duplicate Analysis _o _ 

8. LCS _ o_ 

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 data is acceptable. 

NOTES: 

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

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

l~ 

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: 
GLl, GL2, GL3, GE2, GES, and GE6. All 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 1st and 2nd of 1992, the days on which the analyses 
were conducted. 

ACTION: No action is required. 

sample# constituent value/qualifier 
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RADIOCHEMICAL QC - GEA 

Name A. T. DiCenso Jat e 8-12-93 

QC Check: EFFICIENCY CHECKS 

COMMENTS: Efficiency versus energy curves were calculated for each jet ector . 

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. T. DiCenso Date 8-12-93 

QC Check: PREPARATION BLANKS 

COMMENTS: Since little or no preparation is involved before the gamma 2nergy 
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. OiCenso Date 8-12-93 

'-
QC Check: MATRIX SPIKES/TRACERS/CARRIERS 

COMMENTS: Not Applicable. 

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: 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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RADIOCHEMICAL 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, ~he evaluation of a 
laboratory 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 

REVIEWED BY 

LABORATORY 

CASE# 

8-11-93 SAMPLES/MATRIX 

_...A"'"""._T"--'._D=--'i=C=en=s-=-o___.._d~~~ -~ 

EcoTek 
g'-/7 - f'J 

99409-WES-929 

SDG # 21160 

DATA ASSESSMENT SUMMARY 

Sr-90 

1. Chain of Custody _o_ 

2. Initial Calibration _o_ 

3 . Efficiency Checks _o_ 

4. Background Checks _o_ 

5. Blanks _x_ --
6. MS/Tracers/Carriers _o_ 

7. Duplicate Analysis _o _ 

8. LCS _ x_ 

O = data had no problems 
X = minor problems, data may be qualif i ed 

B07FS1 
B07FS4 
B07FS7 
B07FT3 
B07FR5 
B07FR8 

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 
recover 

NOTES: ______________________ _ 

o Refer to the corresponding attachments for explanation of any problems. 
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RADIOCHEMICAL QC - Sr-90 

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 8-11-93 

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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9713510 .. 1951 

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 
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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's 
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 
l imit of 2 pCi/L for Sr-90. 

ACTION: The B07FRS result is considered to be estimated and non-det ect, UJ. 

sample # 

B07FRS 

constituent 

Sr-90 

value/9ual ifier 

<2.25 UJ 
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RADIOCHEMICAL QC - Sr-9O 

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

QC Check: MATRIX SPIKES/TRACERS/CARRIERS 

COMMENTS: Chemical recoveries pertaining to the carriers were acceptable 1nd 
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 RPO 
calculation was, therefore, meaningless. , 

ACTION: No action is required. 

sample# constituent value/qualifier 
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9713510~1955 

RADIOCHEMICAL QC - Sr-90 

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

QC Check: LABORATORY CONTROL SAMPLES 

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

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

sample # constituent value/gual ifier 

BO7FS1 Sr-9O <1.35 UJ 
BO7FS4 Sr-9O <1.48 UJ 
BO7FS7 Sr-9O <l. 63 UJ 
BO7FT3 Sr-9O <l. 76 UJ 
BO7FR5 Sr-9O <2.25 UJ 
BO7FR8 Sr-9O <1.46 UJ 
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RCRA HIGH LEVEL RADIOCHEMICAL DATA ASSESSMENT 

DATE 8-13-93 SAMPLES/MATRIX 807FS1 

c:z..£:::)--
807FS4 

REVIEWED BY A. T. DiCenso -~ 807FS7 
rf-/}-'1:J 807FT3 

LABORATORY EcoTek 807FR5 
B07FR8 

CASE# 99409-WES-929 

SDG # 21160 

DATA ASSESSMENT SUMMARY 

Tot. U --
1. Chain of Custody _o_ -- --
2. Holding Times _o_ -- --
3 . Instrument Calibration _o_ --
4. Preparation Blanks _o_ --
5. MS/Tracers/Carriers _o_ --
6 . Duplicate Analysis _o_ --
7. LCS _o_ --

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: Uranium was found at detectable levels, and the results 
are acceptable. 

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 3ent 
those requiring radiochemical analysis to EcoTek. EcoTek obtained Weston'5 
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- ?.9- 93 , 
within the six month holding time specification. Corresponding matr ix sp·\~ 
and matrix spike duplicate analyses were run in April of 1993. 

ACTION: No action is required. 

sample# constituent va 1 ue/qua 1 ifi er 
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9713510~1959 

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 8-13-93 

QC Check: PREPARATION BLANKS 

COMMENTS: The blank results were below the detection limit. 

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: MATRIX SPIKES/TRACERS/CARRIERS 

COMMENTS: A matrix spike and a matrix spike duplicate were run on sample 
B07FS1 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 0-f 
115 and 114%, respectively; the relative percent difference was negligible. 
All 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 

me A. T. DiCenso :'.late 8-13-93 

Check: DUPLICATE ANALYSIS 

~MENTS: The duplicate analysis of sample 807FS7 yielded 1 relative percent 
Fference of 5% and, therefore, satisfied the quality controi :riteria. 

fION: No action is required. 

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

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

QC Check: LABORATORY CONTROL SAMPLE 

COMMENTS: A blank spike served as a laboratory control sample ~nd jemonst r ~ted 
a 103% recovery, well within control limits . 

ACTION: No action is required. 

sample # constituent value/qualif i er 
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RCRA HIGH LEVEL RADIOCHEMICAL DATA ASSESSMENT 

DATE 8-6-93 SAMPLES/MATRIX B07FS1 

a~~> 
B07FS4 

REVIEWED BY A. T. DiCenso B07FS7 
J----/7-?.l B07FT3 

LABORATORY EcoTek B07FRS 
B07FR8 

CASE# 99409-WES-929 

SDG # 21160 

DATA ASSESSMENT SUMMARY 

Ra-226 

1. Chain of Custody _o_ 

2. Initial Calibration _o_ 

3. Efficiency Checks _o_ 

4. Background Checks _o_ 

5. Preparation Blanks _o_ 

6. MS/Tracers/Carriers _o_ 

7. Duplicate Analysis _o_ 

8. LCS _o_ 

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 : All 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 problems. 

000023 



Name A. T. DiCenso 

rJ'? :13t"" in 196"5 .// h iH ~,.. ~ .,, "" 

RADIOCHEMICAL QC - Ra-226 

QC Check: CHAIN OF CUSTODY 

Date 8-6-93 

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 1 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 CDC 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-life of 1600 years. 

ACTION: No action is required . 

sample# constituent va 1 ue/qua 1 ifi er 

Oon ,rr· .---, 
~""•-·· ~~·-."~ ·:..s 



t17 ~ it m [) H)66 ,,l, ~ J~.1 ~ . .er. , ) . ! 

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 t :1~ 
day of analysis satisfied control limit parameters. The alpha-beta operating 
voltage was determined by evaluating the beta plateau data resulting from ':he 
analysis of a NIST traceable Sr-90 standard. 

ACTION: No action is required. 

sample # constituent v a 1 ue /qua 1 if i er 

000041 



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 

000042 



RADIOCHEMICAL QC - Ra-226 

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

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 3nalysis 
were within the laboratory control limits. 

ACTION: No action is required. 

sample# constituent value/qualifi er 

000043 



RADIOCHEMICAL QC - Ra-226 

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

QC Check: PREPARATION BLANKS 

COMMENTS: The blank result was less than the MDA. 

ACTION: No action is required. 

sample# constituent value/qualifier 

000044 



9713510.1970 

RADIOCHEMICAL QC - Ra-226 

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

QC Check: MATRIX SPIKES/TRACERS/CARRIERS 

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

ACTION: No action is required. 

sample# constituent value/qualifier 

C.0001:5 



97135l0,.1971 

RADIOCHEMICAL QC - Ra-226 

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

QC Check: DUPLICATE ANALYSIS 

COMMENTS: The original and corresponding duplicate results of sample B07FRS 
were less than the MDA; therefore, the relative percent difference val ue was 
meaningless. 

ACTION: No action is required. 

sample# constituent value/qualifier 

000016 



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 



9713510.~ 1973 

RCRA HIGH LEVEL RADIOCHEMI CAL DATA ASSESSMENT 

DATE 8-6-93 SAMPLES/MATRIX B07FS1 

c1Q 
B07FS4 

REVIEWED BY A. T. DiCenso B07FS7 
J'-17 - 'f.J B07FT3 

LABORATORY EcoTek B07FR5 
B07FR8 

CASE# 99409-WES-929 

SDG # 21160 

DATA ASSESSMENT SUMMARY 

Ra-228 

1. Chain of Custody _o_ 

2. Initial Calibration _o_ 

3. Efficiency Checks _o_ 

4. Background Checks _o_ 

5. Preparation Blanks _o _ 

6. MS/Tracers/Carriers _ o_ 

7. Duplicate Analysis _o _ 

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 unusabl ~ 

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, apparen t 1 v 
since the resu l ts were less than the detection limit as defined by the 
Statement of Work . 

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



RADIOCHEMICAL 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 1 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 'Jy 

approximately three weeks, but this proved to be of little 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 

00001!9 



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 limit 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 

0000,jO 



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 va 1 ue /qua 1 ifi er 

000051 



RADIOCHEMICAL QC - Ra-228 

Name A. T. DiCenso • I Date 8-10-93 

QC Check: BACKGROUND CHECKS 

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

ACTION: No action is required. 

sample # constituent value/qualifier 

000052 



RADIOCH EM ICAL 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 

Oo~f":~ ~"' 
~ ~..:... .• ·o.c · -



RADIOCHEMICAL QC - Ra-228 

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

·-QC Check: MATRIX SPIKES/TRACERS/CARRIERS 

COMMENTS: All barium and yttrium carrier recoveries were greate r than ~5% 1nd, 
therefore, acceptable. 

ACTION: No action is required. 

sample# constituent value/gual ifier 

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 B07FR5 
were less than the MDA; therefore, the relative percent difference value was 
meaningless. 

ACTION: No action is required. 

sample# constituent value/qualifier 

000055 



97!3510.1981 

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 limi:: . 

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

sample # constituent value/qualifier 

B07FS1 Ra-228 3. 77 pCi/L UJ 
B07FS4 Ra-228 <2 .05 UJ 
B07FS7 Ra-228 2.09 UJ 
B07FT3 Ra-228 <3 . 28 UJ 
B07FR5 Ra-228 <5.39 UJ 
B07FR8 Ra-228 <4.54 UJ 

000056 



l 
\ 

RCRA HIGH LEVEL RADIOCHEMICAL DATA ASSESSMENT 

8-12-93 DATE 

REVIEWED BY 

LABORATORY 

CASE# 

SAMPLES/MATRIX 
~vf"'/"r-,_ A. T. Di Censo ~:;;(.£/ _ 

~~~~'--~~--1J ✓ f} 

EcoTek 

99409-WES-929 

SOG # 21160 

DATA ASSESSMENT SUMMARY 

___tl=1_ 

1. Chain of Custody _o_ 

2. Initial Calibration _o_ 

3. Efficiency Checks _o_ 

4. Background Checks _o_ 

5. Preparation Blanks _o_ 

6. MS/Tracers/Carriers _o_ 

7. Duplicate Analysis _o_ 

8 . LCS _o_ 

0 = data had no problems 
X = minor problems, data may be qualified 

B07FS1 
B07FS4 
B07FS7 
B07FT3 
B07FR5 
B07FR8 

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

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

NOTES: 

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

000057 



9713510~1983 

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 t o 
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 complet ed 
on 12- 18-92, within the six month holding time specification. 

ACTION: No action is required. 

sample# constituent value/qualifier 

000058 



9713510,. I 98l} 

RADIOCHEMICAL 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 effi cien cy value 
was used to quantify the amount of detected tritium. 

ACTION: No action is required. 

sample # constituent value/qualifier 

000059 



9713510.1985 

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 t~ e 
quench curve. 

ACTION: No action is required. 

sample# constituent val ue/gual ifier 



9713510.1986 

RADIOCHEMICAL QC - H-3 

Name A. T. DiCenso ;)ate 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 



9713510~1987 

RADIOCHEMICAL QC - H-3 

Name A. T. DiCenso Date 8- J.2 -93 

QC Check: PREPARATION BLANKS 

COMMENTS: The blank result was less than the MDA. 

ACTION: No action is required. 

sample# constituent value/qualifier 

000062 



tP 13510 mgao .1/K"' .. ~~i Ct 

RADIOCHEMICAL QC - H-3 

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

QC Check: MATRIX SPIKES/TRACERS/CARRIERS 

COMMENTS: Sample B07FR5 was spiked with a tritium standard, and the resulting 
99% recovery satisfied control limits. The H-3 standard was accompanied with a 
certificate of radioactivity . 

ACTION: No action is required . 

sample# constituent value/qualifier 

00006,J 



RADIOCHEMICAL QC - H-3 

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

QC Check: DUPLICATE ANALYSIS 

COMMENTS: The duplicate analysis was performed on sample B07FR8 and ; ~~, jed i 
4% relative percent difference, well within control limits. 

ACTION: No action is required. 

sample# constituent value/qualifier 

OO~US4 



9713510~1990 

RADIOCHEMICAL QC - H-3 

Name A. T. OiCenso 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 

000065 



9713510.1991 

1-129 RADIOCHEMICAL DATA ASSESSMENT 

DATE 

REVIEWED BY 

LABORATORY 

CASE# 

SAMPLES/MATRIX 

A. T. DiCenso ct::f'~ --'-'-'--=-~~=:::...____;;_ 

8-16-93 

Teledyne 
'if ~16' ~ ~9 J 

99409-WES-929 

SDG # 

DATA ASSESSMENT SUMMARY 

1-129 

1. Chain of Custody _x_ 

2. Initial Calibration _x_ 

3. Efficiency Checks _o_ 

4. Background Checks _o_ 

5. Preparation Blanks _o_ 

6. MS/Tracers/Carriers _x_ 

7. Duplicate Analysis _o _ 

8. LCS _ x_ 

O = data had no problems 
X = minor problems, data may be qualified 

B07FS1 
B07FS4 
B07FS7 
B07FT3 
B07FR5 
B07FR8 
B07G31 
B07G32 
B07G34 
B07G35 

M = 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. 

000066 



RADIOCHEMICAL QC - 1-129 

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

QC Check: CHAIN OF CUSTODY 

COMMENTS: Samples 807FS1, 807FS4, 807FS7, 807FT3, 807FRS, and 807FR8 were 
collected on 9-15-92 and transferred from WHC to Weston in chilled container s . 
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 807G31, 807G32, 807G34, and 807G35 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 807G31 and 807G32 on 12-23-92 and 
received 807G34 and 807G35 on 2-5-93. Radiochemical Sample Analysis Request 
(SAR) documentation was not provided for 807G31 and 807G32, 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, 807836 and 807840, were included in the Teledyne package but were no t 
presently validated. The 807836 and 807840 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 807FS1, 807FS4, 807FS7, 807G34, and 807G35 were 
incorrectly labeled as 807F51, 807F54, 807F57, 807634, and 807635, 
respectively. 

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

sample JJ. constituent value/qualifier "t 

807G31 I-129 < 7 pCi/l UJ 
B07G32 I-129 < 2 UJ 
B07G34 I-129 < 3 UJ 
807G35 I-129 < 2 UJ 

000067 



9713510~1993 

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 fail ed 
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 

B07FS1 I-129 < 2 pCi/L UJ 
B07FS7 1-129 < 2 UJ 
B07FRS I-129 < 2 UJ 
B07G31 I-129 < 7 UJ 

000068 



97 I 351 O. I 99ll 

RADIOCHEMICAL QC - 1-129 

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 # constituent value/qual ifier 

000069 



971351•~1995 

RADIOCHEMICAL QC - I-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 

000070 



RADIOCHEMICAL QC - I-129 

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

QC Check: PREPARATION BLANKS 

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

ACTION: No action is required. 

sample # constituent value/qualifie r 

00007 1 



9713510~1997 

RADIOCHEMICAL QC - I-129 

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

l> 

QC Check: MATRIX SPIKES/TRACERS/CARRIERS 

COMMENTS: Carrier yields were not reported as specified in Teledyne pr0cedure 
PR0-032-90. 

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

sample# constituent value/qualifier 

B07FS1 I-129 < 2 pCi/L UJ 
B07FS4 I-129 < 2 UJ 
B07FS7 I-129 < 2 UJ 
B07FT3 I-129 < 2 UJ 
B07FR5 I-129 < 2 UJ 
B07FR8 I-129 < 6 UJ 
B07G31 I-129 < 7 UJ 
B07G32 I-129 < 2 UJ 
B07G34 I-129 < 3 UJ 
B07G35 I-129 < 2 UJ 

000072 



RADIOCHEMICAL QC - 1-129 

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

QC Check: DUPLICATE ANALYSIS 

COMMENTS: The original and duplicate analyses of B07G31 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 

000073 



RADIOCHEMICAL QC - I-129 

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

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 t able. 

sample # constituent value/qualifier 

807FS1 1-129 < 2 pCi/L UJ 
B07FS4 1-129 < 2 UJ 
807FS7 1-129 < 2 UJ 
B07FT3 I-129 < 2 UJ 
807FR5 I-129 < 2 UJ 
B07FR8 I-129 < 6 UJ 
807G31 I-129 < 7 UJ 
B07G32 I-129 < 2 UJ 
B07G34 I-129 < 3 UJ 
B07G35 I-129 < 2 UJ 

000074 



97~3510.~2000 

RCRA HIGH LEVEL RADIOCHEMICAL DATA ASSESSMENT 

DATE 8-17-93 SAMPLES/MATRIX BO7G31 

~:;7j BO7G32 
REVIEWED BY A. T. DiCenso BO7G34 

g-1?-'73 BO7G35 
LABORATORY Teledyne 

CASE fl 994O9-WES-929 

SDG # 

DATA ASSESSMENT SUMMARY 

C-14 --
1. Chain of Custody X --
2. Initial Calibration _o_ --
3. Efficiency Checks _o_ --
4. Background Checks 0 --
5. Preparation Blanks 0 --
6. MS/Tracers/Carriers 0 --
7. Duplicate Analysis 0 --
8. LCS _o_ --

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 



97~3510~2001 

RADIOCHEMICAL QC - C-14 

Name A. T. OiCenso 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 807G31 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, 807836 and B07B40, were included in the 
Teledyne package but were not presently validated. The B07B36 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 B07G35 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 UJ 
B07G35 C-14 < 10 UJ 

000076 



9713510,.2002 

RADIOCHEMICAL OC - C-14 

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

QC Check: INITIAL CALIBRATION 

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

ACTION: No action is required. 

sample# constituent va 1 ue/gua 1 ifi er 

000077 



., 

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. All C-14 
efficiency checks conducted in January and February were within the control 
1 imits. 

ACTION: No action is required. 

sample# constituent value/qualifier 

000078 



RADIOCHEMICAL OC - 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 l imits. 

ACTION: No action is required. 

sample# constituent value/qualifier 

000079 



9713510~2005 

RADIOCHEMICAL OC - 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 

000060 



RADIOCHEMICAL QC - C-14 

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

k 

QC Check: MATRIX SPIKES/TRACERS/CARRIE~S 

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 807G31 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 

000082 



9713510)'2008 

RADIOCHEMICAL QC - C-14 

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

QC ChecK: LABORATORY CONTROL SAMPLES '~ 

COMMENTS: A blank spike was run to serve as a laboratory control sample and 
yielded an approximate recovery of 85%, within control limits. 

ACTION: No action is required. 

sample# constituent value/qualifier 

000083 



97i3510~2009 

Eco Tek Laboratory Services Incorporated 

CASE NARRATIVE 
GROSS ALPHA I GROSS BETA ANALYSIS 

-~ 

Client: 

Project: 

Weston Analytics 

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. 

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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EcoTek Laboratory Services Incorporated 

CASE NARRATIVE 
GROSS ALPHA I GROSS BET A ANALYSIS 

Client: 

JUL1993 
~ECENfJ) 

SOLA 

Project: 

Weston Analytics 

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. 

~'M~~g-
1 

'1/,/-t.s Date ------
Radioanalytical Laboratory Manager or Designee 

Page 2 of 2 
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EcoTek Laboratory Services Incorporated 

CUent: Weston 

LSDG: 21160 

2116001 B07FS1 

2116002 B07FS4 

2116003 B07FS7 

2116004 B07FT3 

2116005 B()7FR5 

2116006 B07FR8 

2116001 B07FS1 

2116002 B()7FS4 

2116003 B07FS7 

2116004 B()7FT3 

2116005 B07FR5 

2116006 B07FR8 

920'}L920-001 

920'}1.920-001 

920'}L920-001 

920'}1.920-001 

920'}1.920-001 

92()')L920-001 

92()')L920-001 

92()')L920-001 

92()')L920-00 I 

92()')L920-001 

92()')L920-001 

920'}L920-001 

ND = Not Detected A.bow: MD.A 

NA. = Not .Applicable 

9/15/92 4121/93 

9115192 4/21/93 

9/15/92 4121/93 

9/15/92 4/21/93 

9/15/92 4/21/93 

9/15/92 4121/93 

9/15/92 4121/93 

9/15192 4121/93 

9/15/92 4121/93 

9115/92 4121/93 

9/15/92 4121/93 

9/15192 4121/93 

Gro.r.r Alpha 

Gro.r.r Alpha 

Gross .Alpha 

Gross Alpha 

Gross .Alpha 

Gross Alpha 

Gross Beta 

Gross Beta 

Gross Beta 

Gross Beta 

Gross Beta 

Gross Beta 

Client Reference No.: 92-283 

Date Received: 10/23/92 

Water ND NA. 1.0BE+OO 

Water ND NA. 1.46E+OO 

Water ND NA l.29E+OO 

Water ND NA 1.0lE+OO 

Water ND NA. l.28E+OO 

Water ND NA 9.93E-Ol 

Water 6.25E+OO 2.51E+OO l.90E+OO 

Water l.43E+Ol 2.86E+OO l.89E+OO 

Water 4.95E+OO 2.66E+OO 2.()')E+OO 

Water 6.14E+OO 2.24E+OO l.66E+OO 

Water l.4lJE+OI 2.63E+OO l.76E+OO 

Water l.23E+OI 2.71E+OO l.89E+OO 

tt~ff 
'5-IJ.,.9} 
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EcoTek Laboratory Services Incorporated 

CASE NARRATIVE FOR GAMMA ISOTOPICS 

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 pea.ks present in the 
sample spectrum are compared to a nuclide library and the gamma emitters identified. 
The identified pea.ks 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. 

Date 3-/t.- 93 
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Client: Weston Cli~nl Reference No.: 92-283 

LSDG: 211(,() DaJe Receiwui.· 10/23/92 

211{i()()l B07FSJ 9209l92()..()() 1 9/15192 1211192 Cesium - 134 WaJer ND NA 4.54E+OO 

211 {i()()l B07FS1 9209L92()..()()1 9/15192 12/1192 Cesium - 137 Water ND NA 5.58E+OO 

211 {i()()l B07FS1 9209l92()..()() 1 9115192 12/1/92 Cerium - 144 Water ND NA 2. 79E+Ol 

211 {i()()l B07FS1 9209L92()..()() 1 9115192 1211/92 Coball - 58 Water ND NA 9.44E+OO 

211 {i()()l B07FS1 9209L92()..()() 1 9115192 12/1192 Coball - (,() WaJer ND NA 5.22E+OO 

21J{i()()l B07FS1 9209l92()..()() 1 9115192 12/1192 Europium - 152 Water ND NA 2.48E+Ol 

211 {i()()] B07FS1 9209L92()..()() 1 9115/92 1211/92 Europium - 154 WaJer ND NA 6.26E+OO 

2ll{i()()l B07FS1 9209l92()..()() 1 9115192 12/1/92 Europium - 155 Water ND NA 1.27E+Ol 

21J{i()()l B07FS1 9209L92()..()() 1 9/15192 1211192 Iron - 59 WaJer ND NA 3.19E+Ol 

211 {i()()l B07FS1 9209L92()..()() 1 9115192 12/1/92 Radium - 223 Water ND NA 2.51E+03 

211 {i()()l B07FS1 9209L92()..()() 1 9/15192 1211/92 Radium - 224 Water Half-Life too short 

211 {i()()2 B07FS4 9209l92()..()()4 9/15192 1211/92 Cesium -134 Water ND NA 4.72E+OO 

211 {i()()2 B07FS4 9209l92()..()()4 9/15192 1211/92 Cesium -137 Water ND NA 4.82E+OO 

211 {i()()2 B07FS4 9209L92()..()()4 .9/15192 12/1/92 Cerium -144 Water ND NA 2.69E+Ol 

21l{i()()2 B07FS4 9209l92()..()()4 9115192 1211192 Coball - 58 Water ND NA 9. TJE+OO 

211 {i()()2 B07FS4 9209L92()..()()4 9/15/92 1211192 Coball - (,() Water ND NA 4.67E+OO 

2ll{i()()2 B07FS4 9209l92()..()()4 9/15192 1211192 Europium - 152 WaJer ND NA 2.24E+Ol 

2f-l{i()()2 B07FS4 9209L92()..()()4 9/15192 12/1192 Europium - 154 Water ND NA 5.97E+OO 

2ll{i()()2 B01FS4 9209L92()..()()4 9/15192 12/1/92 Europium - 155 Water ND NA l.20E+01 

21J{i()()2 B07FS4 9209l92()..()()4 9115192 12/1/92 Iron - 59 Water ND NA 3.18E+Ol 

21J{i()()2 B07FS4 9209l92()..()()4 9115/92 12/1/92 Radium - 223 Water ND NA 2.41E+03 

211 {i()()2 B07FS4 9209l92()..()()4 9/15192 12/1/92 Radium - 224 WaJer Half-Life too short 

ND z= Not Daected Above MDA £ffr 
NA = Not Applicable r--1;-C?; 
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Clien1: Weston 

LSDG: 21160 

Clienl Reference No.: 92-283 

Dale Received: 10123/92 

t;~ 1i1ti~°IL~IJ1fi,w::::::: •_,A.i.faJr.il:), ~~!"I 
211()003 B07FS7 9209L920-()()7 9115192 1211192 I Cesium - 134 I Wa1er I ND I NA I 3.40E+OO 

211()003 B07FS7 9209L920-()()7 9/15192 1211/92 Cesium - 137 I Water I ND I NA I 3.65E+OO 

211()003 B07FS7 9209L920-()()7 9/15/92 12/1192 Cerium - 144 I Waler I ND I NA I 2.56E+Ol 

211()003 B07FS7 9209L920-()()7 9/15192 12/1192 Cobalt - 58 Water ND I NA I 7.08E+OO 

211()003 B07FS7 9209l920-()()7 9115/92 1211/92 Cobalt - 60 Water ND NA 3.33E+OO 

211()003 B07FS7 9209L920-()()7 9115192 1211192 Europium - 152 Water ND · NA l.68E+Ol 

211()003 B07FS7 9209L920-()()7 9/15192 12/1192 Europium - 154 Water ND NA 5.81E+OO 

211()003 B07FS7 9209L920-()()7 9115192 1211/92 Europium - 155 Water ND NA l.21E+Ol 

211()003 B07FS7 9209L920-()()7 9/15192 1211192 · Iron - 59 Water ND NA 2.14E+01 

211()003 B07FS7 9209L920-()()7 9/15/92 1211192 Radium - 223 Water ND NA 1.94E+03 

211()003 lJ07FS7 9209L920-()()7 9/15192 1211192 Radium - 224 Water Half-Life too short 

2116()()4 B07FTJ 9209L920-010 9115192 12/2192 Cesium - 134 Water ND NA 2.59E+OO 

2116()()4 B07FTJ 9209L920-010 9/15192 1212192 Cesium -137 Water ND NA 2.56E+OO 

2116()()4 B07FTJ 9209L920-010 _9115192 1212192 Cerium -144 Water ND NA 1.6()£+01 

2116()()4 B07FTJ 9209L920-010 9115192 1212/92 CobaiJ - 58 Water ND NA 5.33E+OO 

2116()()4 B07FTJ 9209L920-010 9/15192 1212/92 CobaiJ - 6() Wa1er ND NA 2.nE+OO .. 
2116()()4 B07FTJ 9209L920-010 9/15192 1212/92 Europium - 152 Wa1er ND NA 1.22E+Ol 

2H6()()4 lJ07FTJ 9209L920-010 9/15192 1212/92 Europium - 154 Water ND NA 3.74E+OO 

2116()()4 B07FTJ 9209L920-010 9/15192 1212192 Europium - 155 Water ND NA 7.57E+OO 

2116()()4 B07FTJ 9209L920-010 9115192 1212/92 Iron - 59 Water ND NA 1.60E+Ol 

2116()()4 lJ07FTJ 9209L920-010 9/15192 12/2192 Radium - 223 Water ND NA l.32E+03 

2116()()4 B07FTJ 9209L920-010 9/15192 1212192 Radium - 224 Water Half-Life roo short 

ND =:= Not Detected Above MDA. t1f'P 
NA = Not Applicable s--1J -- 9J 
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Client: Weston 

LSDG: 21160 

Client Reference No.: 92-283 

Date Received: 10123/92 

1;1i!l~lmt&IHl!illll~?~R lliWEiE~~ 
2116005 I B07FR5 92()l)L920--013 9/15192 1212/92 Cesium - 134 Water ND NA 2.86E+OO 

2116005 B07FR5 92()l)L920--013 9/15192 1212/92 Cesium -137 Water ND NA 2.93E+OO 

2116005 B07FR5 92()l)L920--013 9/15192· 1212192 Cerium -144 Water ND NA 1.96E+01 

2116005 B07FR5 92()l)L920--013 9115/92 1212/92 Cobail -58 Water ND NA 5.51E+OO 

2116005 B07FR5 9209!.920--013 9/15192 12/2/92 Cobalt - 60 Water ND NA 2.75E+OO 

2116005 B07FR5 92()l)L920--013 9115192 12/2/92 Europium - 152 Water ND · NA 1.27E+Ol 

2116005 B07FR5 92()l)L920--013 9/15/92 1212192 Europium - 154 Water ND NA I 4.43E+OO 

2116005 B07FR5 92()l)L920--013 9115192 1212/92 Europium - 155 Water ND I NA I 8.BOE+OO 

2116005 B07FR5 92()l)L920--013 9/15/92 1212/92 Iron - 59 Water ND NA I 1.58E+Ol 

2116005 B07FR5 92()l)L920--013 9115192 1212192 Radium - 223 Water ND NA I 1.67E+o3 

2116005 B07FR5 92()l)L920--013 9/15192 1212192 Radium - 224 Water Half-Life too short 

2116006 B07FR8 92()l)L920--016 9/15/92 1212192 Cesium -134 Water ND NA 3.70E+OO 

2116006 B07FR8 92()l)L920--016 9/15192 1212/92 Cesium -137 Water ND NA 4.21E+OO 

2116006 B07FR8 92()l)L920--016 !)/15192 1212/92 Cerium - 144 Water ND NA 2. 71E+Ol 

2116006 B07FR8 92()l)L920--016 9/15/92 1212/92 Cobail- 58 Water ND NA 8.00E+OO 

2116006 B07FR8 92()l)L920--016 9/15192 1212192 Cobail- 60 Water ND NA 4.03E+OO 

-
2116006 B07FR8 92()l)L920--016 9115192 1212192 Europium - 152 Water ND NA 2.05E+Ol 

2H6006 I B07FR8 I 92()l)L920--016 9/15/92 1212192 Europium - 154 Water ND NA 6.35E+OO 

2116006 I B07FRB I 92()l)L920--016 9/15192 1212192 Europium - 155 Water ND NA l.27E+Ol 

2116006 B07FR8 92()l)L920--016 9115/92 1212192 Iron - 59 Water ND NA 2.47E+Ol 

2116006 B07FR8 92()l)L920--016 9115192 1212192 Radium - 223 Water ND NA 1.67E+03 

2116006 B07FR8 9209L920--016 9/15192 1212192 Radium - 224 Water Half-Life too short 

ND =:== Not Detected Above MDA ttf~ 
NA = Not Applicable J ✓ /J- 9} 

OOOO!lO 
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Eco Tek Laboratory Services Incorporated 

CASE NARRATIVE FOR STRONTIUM-90 

Client: 

Project: 

Weston Analytics (Weston) 

92-283 

LSDG: 21160 

Matrix: 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 HTlOOO 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 th~ 
second count is reported. 

The detection limits, or Minimum Detectable Activities (MDAs), of this analysis :-u-e 
dependent on sample size, detector efficiency, detector background, count time ana 
chemical re,;;overy. 

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. 21160 
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 calculation, the RPD 
was not applicable. 

Page 1 of 2 
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EcoTek Laboratory Services Incorporated 

CASE NARRATIVE FOR STRONTIUM-90 

Client: 

Project: 

Weston Analytics (Weston) 

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 estimated (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 l.35pCi/L to 2.25pCi/L for a 100 
minute count time. Because these MDAs were greater than the client requested 1'IDA, 
the sample results were also flagged as estimated non-detects (UJ) per the SOW. 

Radioanalytical Laboratory Manager or designee 

Page 2 of 2 000092 
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EcoTek Laboratory Services Incorporated 

CUent: Weston 

LSDG: 211 r,o 

211(;(}()1 B07FS1 

211 (;(}()2 B07FS4 

211(;(}()3 B07FS7 

211(;(}()4 B07FT3 

211 (;(}()5 B07FR5 

211(:,()()6 B07FR8 

920')£920-001 

920')£920-001 

92091..920-001 

920')£920-001 

920')£920-001 

92091..920-001 

ND = Not Detected Above MDA. 

NA = Not Applicable 

9/15/92 3125/93 

9115192 3/25/93 

9/15/92 3125/93 

9/15/92 3125/93 

9/15/92 3125/93 

9/15192 3125/93 

Sr-90 

Sr-90 

Sr-90 

Sr-90 

Sr-90 

Sr-90 

Clun1 Reference No.: 92-283 

DaJe Received.: 10/1.3/92 

Water ND NA 

Water ND NA 

Water ND NA 

Water ND NA 

Water ND NA 

Water ND NA 

1.35E+OO JIUJ U✓ 

1.48E+OO JIUJ UJ 
• ..-r 

1.63E+OO JIUJ U✓ 

1.76E+OO JIUJ ttJ 

2.25£+00 JIUJ lt✓ 

1.46£+00 JIUJ {,1J 

f(fJJ-
'l";J-fJ 
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Eco Tek Laboratory Services Incorporated 

CASE NARRATIVE FOR 
TOTAL URANIUM by LA~ER PHOSPHORIMETRY 

Client: 

Project: 

Weston Analytics (Weston) 

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 KP A-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 activity reported as picoCuries per unit mass (volume) 
is computed based on the natural U-238 abundance using a value of 0.68 pCi/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 Detectable 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, R2 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 B07FS7) were 
also analyzed. The method spike recovery was 103%. 

Page 1 of 2 
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Eco Tek Laboratory Services Incorporated 

CASE NARRATIVE FOR 
TOTAL URANIUM by LASER PHOSPHORIMETRY 

Client: 

Project: 

Weston Analytics (Weston) 

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 (9209L920-001 B07FS1) 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% D and 114% ~th an RP~ of 0%. 

ne2-0- s . 0 l~ui- Date 4\U/33 
Radioanalytical Laboratory Manager or designee 

Page 2 of 2 
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EcoTek Laboratory Services Incorporated 

Client: Wenon 

LSDG: 211@ 

2ll{i{)()J Bl)7FS1 

2116002 Bl)7FS4 

211fJ003 B07FS7 

211(5004 B07F73 

211(;{)()5 B07FR5 

2116006 B07FR8 

9'};()t)L92{).-J 

9209L920-()()4 

920')L9'l,()-() 

92()<)L92().010 

92()<)L92().013 

920'X920-()J6 

ND = Not Deucted Above MD.A. 
NA. = Not .Applicable 

9/15192 1129193 

9/15192 1129193 

9115192 1129193 

9115192 1129/93 

9115192 1129/93 

9115192 1129/93 

Total U 

Total U 

Total U 

Total U 

Total U 

Total U 

Client Reference No.: 92-283 

Dale ReceiW!d: 10123/92 

Watu 4.70E-02 2.00E--03 1.14E-02 

Water 1.28E--OI 3.00E--03 l.14E--02 

Water 1.92E--OI 5.00E--03 1.14E--02 

Water 2.l0E-02 1.00E--03 1.14E-02 

Waler 2.0IE-02 5.00E--03 1.14E-02 

Water 1.13E--OI 3.00E--03 1.14E-02 

c:f-1~ 
i ✓ 1J .,,. '1J 
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EcoTek Laboratory Services Incorporated 

CASE NARRATIVE FOR RADIUM-226 

Client: 

Project: 

Weston Analytics (Weston) 

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 B07FSR5) 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. 

±{~ ~9 ~~~~ign~ 
Page 1 of 1 000097 
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Eco Tek Laboratory Services Incorporated 

Client: Weston 

LSDG: 211 {i() 

21 l(j()()J B07FS1 

211 (j()()2 B07FS4 

21J(j()()3 B07FS7 

211 (5()()4 B07FT3 

2ll(i()()5 B07FR5 

21 l(i()()6 B07FR8 

920'JL920-00 I 

920'JL92D-004 

9209L920-007 

920'JL920-010 

9209£920-013 

9209L920-016 

ND = Not Detected Abo~ MDA 

NA = Not Applicab~ 

9115/92 

9115192 

9115/92 

9/15192 

9/15192 

9/15/92 

4110193 

4/10193 

4/10193 

4/10193 

4/10/93 

4110193 

Clknt Reference No.: 92-283 

Dale Received: 10123/92 

Radium-226 Waler ND NA 

Radium-226 Waler ND NA 

Radium-226 Water ND NA 

Radium-226 Waler ND NA 

Radium-226 Water ND NA 

Radium-226 Water ND NA 

4.12E-01 

3.48E-OJ 

3.90E-Ol 

1.59E-Ol 

6.44E-Ol 

4.08E-Ol 

000098 

:· ~ , . 
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EcoTek Laboratory Services Incorporated 

CASE NARRATIVE FOR RADIUM-228 

Client: 

Project: 

Weston Analytics (Weston) 

92-283 

LSDG: 21160 

Matrix: 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 sulfates 
and purified by EDT A-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 I..SDG No. 30178 and analyzed for Radium-
228 activity on April 8, 1993. A method b~ duplicate method spikes and a duplicate 
of sample 21160-05 (Client ID No. 9209L920-013 B07FR5) 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 (UJ) 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 1 of 2 
000099 



I , 

I 

EcoTek Laboratory Services Incorporated 

CASE NARRATIVE FOR RADIUM-228 

Client: 

Project: 

Weston Analytics (Weston) 

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 lL. 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. 

alyti.cal Laboratory Manager or designee 
Date ~/28/93 

Page 2 of 2 000.100 
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EcoTek Laboratory Services Incorporated 

CUenJ: Wenon 

LSDG: 211 (ii) 

(p 3 3c: I 0. ?O,I'}' ..,/~.JI ,"''- ,~, 

Clien1 Ref~ No.: 92-283 

Dale Received.· 10123/92 

~ & a l• El• illilllllill· 
2116001 B07FS1 9209L920-001 9/15/92 4/8/93 Radium-228 Water 3.77E+OO 4.31E+OO 3.43E+OO UJ 

21J(i()()2 B07FS4 9209L920-004 9/15192 4/8193 Radium-228 Water ND NA 2.05E+OO UJ 

2116003 B07FS7 9209£920-007 9115192 4/8193 Radium-228 Water 2.09E+OO 2-41E+OO J.92E+OO UJ 

2116004 B07FT3 9209L920-010 9/15192 4/8193 Radium-228 Water ND NA 3.28E+OO UJ 

211 (i()()5 B07FR5 92()C}L920-013 9/15192 4/8193 Radium-228 Water ND NA 5.39E+OO UJ 

2116006 B07FR8 92()C}L920-0 I 6 9115192 4/8193 Radium-228 Watu ND NA 4.54E+OO UJ 

ND = Not Detected Above MDA t1:fJT NA = Not Applicable 

g-,,; J -C/J 

000101. 

uJ 
lt✓ 

ltJ 

v.J 
uJ 
uJ 



Eco Tek Laboratory Services Incorporated 

Client: 

CASE NARRATIVE FOR TRITIUM 
(in w~ter) 

Project: 

l.SDG: 

Weston Analytics (Weston) 

92-283 

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 should 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 analyud for tritium on December 17-18, 1992. A method blank, a 
method spike, a duplicate of sample 21160-06 (9209L920-016 B07FR8) and a matrix 
spike (MS) of sample 21160-05 (9209L920-013 B07FR5) were also analyzed. The 
method spike recovery was 97%. The duplicate Relative Percent Difference (RPO) was 
4 % , which was within laboratory control limits. The method blank contained no 
measurable activity above MDA. The MS recovery was 99%. 

ytical Laboratory Manager or designee 

Page 1 of 1 0001.02 
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EcoTek Laboratory Services Incorporated 

Clien1: Weston 

LSDG: 21160 

2116()()1 B07FS1 

2116()()2 B07FS4 

2116()()3 B07FS7 

2116004 B07FT3 

2116005 B07FR5 

2116006 B07FR8 

ND = Not Detected 
NA = Not Applicable 

9209l920-001 

92091920-004 

9209l920-007 

9209l920--010 

9209l920--013 

92091920--016 

9/15192 12/18/92 

9/15192 12/18/92 

9/15192 12118/92 

9/15192 12118/92 

9115/92 12/18192 

9/15/92 12/18/92 

Tritium 

Tritium 

Tritium 

Tritium 

Tritium 

Tritium 

Clienl Reference No.: 92-283 

Dale Received: 10/23/92 

Waler 6.95E+03 3.62E+02 

Waler 5.80E+03 3.40E+02 

Water 6.14E+03 3.47E+02 

Water 7.08E+03 3.63E+02 

Water 4.58E+03 3.13E+02 

Water 5.60E+03 3.35E+02 

3.10E+02 

3.10E+02 

3.10E+02 

3.10E+02 

3.10E+02 

3.10E+02 

~/Jt 
<{,, /7"'/J 

0001.03 
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ISOTOPES 
Revised 1/28/93 

,j,J:;1/9) 

WESTON/WESTINGHOUSE/HANFORD 

Date 

TI #'s 

WO# 

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

1-15-93 

Comments: 

99409 - 99418 I 99460 - 99462 

4-5559 

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 

Nuclide 

Iodine-129 
Carbon-14 

ActMty pCi/1 

67. 
1175. 

Contents: 

Work Sheet 
Procedure #'s Pa2es 

Reports of Analysis 

I- 129 
C-14 
C-0-C 
Other 

PRO-032-90 
PRO-032-82 

ii 
======-===:-:-:-.. ·-·.· .. ····---.- _ 7 

;j 
: ! 

' ' i I i : 
11 ~1Et:;r~.}~:-;{ ~--. · · · 
! I i 

I_L_··============::::_:-:::.·.::· ~·.-:::· ... ::-:.::·..: ---~-i 

2 

13 
9 
3 2 

Acceptable Ran~e 

60. - 74. 
823 - 1528. 

calibration 
Pa2es 

5 3 
7 

Tracers/ 
Carriers 
faies 

1 
1 

~ 

000104 

.... 



HRS JOSIE EDWARDS 
WFSTON/WF.STINGHOUSE/HANFORO 
208 WELSH POOL ROAD 
PIC~ERING CREEK INDUSTRIAL PAPK 

WORK ORDER NUMBER 

4-5559 

LIO~VILLE PA 19341-1313 

TEL EOYNE COLLECTION-DATE 
SAMPLE CUSTOMER'S STA START STOP 

TELEDYNE ISOTOPES 

PEPORT OF ANALYSIS 

CUSTOMER P.O. NUMBER 

LL-1140-F4 

W A T E R 

ACTIVITY 
NUMBER IDENTIFICATION NUM DATE TIME DATE TIHE NUCLIDE PC I /LITER I 

991,09 

99'- I 0 

99411 

99'tl2 

99413 

99414 

99"15 

99 lo I 6 

991, 17 

0 
0 
0 ... 
0 
Cit 

9209L920-00l B07F'H 

9209l920-004 807f54 

9209l920-007 807F57 

9209L920-010 807F T3 

9209L920-0l3 807FR5 

9209L920-0l6 807FR8 

9209L976-00l 807836 

9209L9"3-001 B07G31 

9209L943-002 807G32 

09/15 1303 1-129 
I-129 

09/15 19llt 1-129 
1-129 

09/15 0920 1-129 
1-129 

O'J/15 1527 1-129 
1-129 

09/15 1437 1-129 
1-129 

09/ 1 5 18 lit 1-129 
1-129 

09/18 1030 C-14 
C-14 

09/16 I 1 3 l C-1 lo 
I-129 
1-129 
C-14 

09/16 1530 C-14 
1-129 
1-129 
C-14 

L.T. 2. E 00 
1. 2 +-J.36E 00 

L. T. 2. E 00 
I. 4 +-l.14E 00 

L. T. 2. E 00 
8.9 +-13.5E-Ol 

L. T. 2. E 00 
9.3 +-1 I -3E-Ol 

L.T. 2. E 00 
2.6 +-1.34E 00 

L.T. 6. e 00 
., • 2 +-3.37E 00 

L.T. 1 • E 01 
l. 2 • -0.8 E 01 

L. T. 1 • E 01 
L.T. 1. E 00 
2. 1 +-4.06E 00 
8.9 • -7.6 E 00 

L.T. l • E 01 
L.T. 2. E 00 
8.7 +-1 I. 3E-OI 
1 • 1 • -0.7 E OJ 

04TE PECE IVED 

12/23/92 

NlJC L -UNIT-~ 

DELJVF.RY DATE 

01/26/93 

MID-COUNT 
TIME VOLUME - UNITS 

U/H c, DATE TI l"E ASH-WGHT-~ c, 

u..T 12/31 
I 2/ 3 l 

uJ I 2/31 
12131 

t,, .T OJ/OJ 
01/01 

c,.T 01/01 
01/01 v 

.:,J 01/02 
01/02 

t,..T Ol/02 
01/02 

01/07 
01/07 

--.;,,./ Ol/07 
t,f Ol/03 

Ol/03 
01/07 

t.r..T OJ/06 
t.,J 01/03 

01/03 
OJ/06 

PAGE 

LAB. i .. J::? 
'J 

3 ....... 
3 !..N 

U"1 

3 .c:, 
3 ., 

I~ 
3 

c=, 

3 
u,.J 
c=; 

3 
3 

3 
3 

3 
3 

3 
3 

3 
3 
3 
3 

3 
3 
3 
3 



.. 
TELEOYNE ISOTOPES 

REPORT Of ANALYSIS 

CUSTONFR P.O. NUHBER 

LL-1140-F4 

RUN OATE 01/15/93 

HRS JOSIE EOWAROS 
WESTON/WESTINGHOUSE/HANFORD 
208 WELSH POOL ROAO 
PICKERING CREEK INDUSTRIAL PARK 

WORK OROER NUHBER 

4-5559 

LIO~VILLE PA 19341-1313 

TELEOYNE 
SAHPL E 
NUHBER 

W A T E R 

COLLECTION-DATE 
STA START STOP CUSTOMER'S 

IDENTIFICATION NUN DATE TINE DATE TINE NUCLIOE 

99418 9209L051-001 807840 09/H 1040 

99460 9209L943-0010UPB07G31 09/16 1131 

q9461 SPIKE I 

99462 BLANK I 

LAST 

SEND I COPIES TO WE884S HRS JosrE EDWARDS 

C-14 
C-14 

C-14 
l-129 
l-129 
C-14 

C-14 
I-129 
1-129 
C-14 

C-14 
1-129 
1-129 
C-14 

PAGE OF REPORT 

DATE RECEIVED 

12/23/92 

OH JVEIIY DATE 

01/26/93 

HID-COUNT 
ACTIVITY NUCL-UNJT-~ TINE VOLUME - UNITS 
PCJ/LITERI U/H c OATE TINE ASH-WGHT-Y. o 

L.T. 1. E ol 
4.9 •-e.o e oo 

L. T. 1 • E ol 
L • T • 1. E 00 
I • 1 •-4.08f 00 
2.0 •-e.o E 00 

1.0 •-O.l E 03 
6.1 +-0.1 E 01 
L. T • 2. E 00 
L.T. l • E 01 

L. T. I • E 01 
L.T. 2. E 00 
3.7 •-II.4E-Ol 
9.8 •-8.l E 00 

01/12 
01/12 

01 /I 2 
01/04 
01/04 
01/12 

01/06 
01/05 
01/05 f 
01/07 

01/07 
01/04 
Cll/04 
01/07 

,1, 1 l::b.-· 
APPROVfD BY J. GUENTHER 01/15/93 

PAGE 

LAB. 

3 
3 

3 
3 
3 
3 

3 
3 
3 
3 

3 
3 
3 
3 

2 - CAS LAB. 3 - RADIO CHEMISTRY LAB. 4 - GEILII GAHHA SPEC LAB. 5 - TRITIUM GAS/L.S. LAB. 6 - ALPHA SPEC LAA. 

0 
0 
0 
~ 
0 
(f'J 

2 

~ .. 4:l 
... -....J 

7-N 
.c..n -!:=> 

''I! 

-f""-.,) 
c:, 
'(J;c.J 



WESTON/WESTINGHOUSE/HANFORD 

_.,"'TELEDYNE 
ISOTOPES 
50 VAN BUREN AVENUE 

PO BOX 1235 

WESTWOOD NJ 07675-1235 

· I ~ 120,, 664-7070 Case Narrative Cover Sheet .1or Reports of Analysis and Lab Data 

. -- - -
Date 

TI #'s 

2/28/93 

03768, 03769 
···-- - ----------~-

:. 
lo • .. ~ • • 

i i ·. : ••. ,: .. . "• '.-·-. ::, 

WO# 4-6339 
! ' 

. , ., , ,, I 

I' 
I : 
I I 

i 
I 
I 

Comments: L·:::-:-.:-_-.:.:·-::.:..:: ·.·::-:.::... .. -•-·-•-···-·--·-· .... ___ ,. __ _._,_; ' -- ------ --------- -

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 

Carbon-14 
lodine-129 

Contents: 

Reports of Analysis 
C-14 
I-129 
C-O-C 
Other 

Activity pCi/1 

1175. 

Procedure #'s 

PRO-032-82 
PRO-032-90 

67. 

Bench & 
Work Sheet 

Pa2es 

1 
6 
6 
1 

Acceptable Ran"e 

823. - 1528. 
60. - 74. 

Calibration 
Pa2es 

5 
5 

Tracers/ 
Carriers 

Pa"es 

1 

"I ccrtiry that this data package is in compliance with,(he.,~ and conditions of the contr:ict. both tcchnicnlly ond ror complelrncss. for other than the 
conditions detailed above. Release of the data contai ill · a copy data package has been authorized by the laboratory manager or his deaignee. 11 

verified by the following ,i gnature. • A. J. Hogan 1 
· ._______ 

EasyLlnk 62877198 • • • FAX (201) 664-5586 000107 



WORK ORDER NUMBER 

HRS JOSIE EDWARDS 
WESTON/WESTINGHOUSE/HANFORD 
208 WELSH POOL ROAD 
PICKERING CREEK INDUSTRIAL PARK 
LIONVILLE PA 19341-1313 

4-6339 

COLLECTION-DATE 
STA START STOP 

TELEDYNE ISOTOPES 

REPORT OF ANALYSIS 

CUSTOMER P.O. NUMBER 

LL-il40-F4 

W A T E R 

ACTIVITY TELEDYNE 
SAMPLE 
NUMBER 

CUSTOMER'S 
IDENTIFICATION NUM DATE TIME DATE TI~E NUCLIDE PC I/LI TERI 

l • E 01 

DA TE RECE [VEO 

02/05/93 

NUCL-UNIT-¾ 

OEL [VERY DATE 

02/12/93 

MIO-COUNT 
T['1E VOLUME 

RUN DATE 02/10/Q3 

PAGE 

- UNITS 
U/M ,; DATE TIME ASH-WGHT-S: .•. LAB. ~ ..... .t:,: -....j 

u.T 02/08 3 
........ 

03768 9209L943-004B07634/92 -302 09/16 C-14 Lo To 
I-129 L.T. 3. E oo uf 02/09 3 LN 

. :...,.., 
J-129 7.9 •-15.3E-Ol 02/09 3 -
C-14 1. 8 +-81.5E-Ol 02/08 3 :c:::> 

'1' 

03769 9209L943-005B07635/92 -302 09/16 C-14 L.T. l • E 01 {,I/ 02/06 3 r-.-....) 

I-129 L.T. 2. E 00 ltJ 02/0Q 3 
c:, 
(JJ 

I-129 1.5 •-l.27E 00 02/0Q 3 w.l 
C-14 4.6 • -8.4 E 00 02/08 3 

LAST PAGE OF REPORT 
~) J'\,.,,.J,.J,/u~ i 

APPROVEO BY f. GUENTHER 02/10/QJ 

SEND l COPIES TO WE884S HRS JOSIE EDWARDS 

2 - GAS LAB. 3 - RADIO CHEMISTRY LAB. 4 - GEILII GAMMA SPEC LAB. 5 - TPJT[UM GAS/L.S. LAB. 6 - ALPHA SPEC LAB. 



• • · --- · ~ - · ... 1-1 7:J.a 2L :J;i e; __ 
WestinQhouse Hanford 
Company CHAIN OF CUSTODY 003104 

Custody Form Initiator JG HOGJ\N/RZ STEFFLER 

·ompai,y Contact DR SPEER/M HF.NORI X Telephone J-1110/3-4718 

Project Otsignation/Sampling Locations ~S""Af_.la.-.:a9"'"2 .. ,2""8J,,.3.......,, ________ Collection Date 9-15-92 
FFTF LIQUID EFFLUENT SAMPLING COOLING TOWERS OVERFLOW DISCHARGE 

Ice Chest No. _____________________ Fitld Logbook No. kl/(· N_· ?,qr-fl 

Bill of lading/Airbill No. 25"2. I 5'°& 7'1/ / Off,ite Property Ne. ____ _ 

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

Shipped to WESTON LAB 
Po~\ible Sample Haiard1/R@marks _UN_KN_O_WN _______________________ _ 

Sample ld,tntlficatlon ·_ -'~--.. 
... ... : -. 

snz ES J 21 I,, Illa 
007FS2 (3 bottles) '·•· 

~ .: . ~ 
.. .,: ~~ -.. 

- . I 

B07FS3 (3 bott1es) ·- · . -· · . . -~ i .. , ·~,,,,, J 
, . .... . _1 · ,.· ·_ .: , ' ' J ,'/ 

. <:::• :-: •.-.-:;- • . 

CHAIN OF POSSESSION (Sign and Print Names) 

Received by: Date/Tim~: 

Rel inqui~hed by: Date/Time: 

Relinquished by: Received by: 

Flnal Sample Disposition 

Oi5poo;al M~thod: Ol5posed by: O•te/Tlme : 

I 
Comm @n t ~: 000109 

A-6000,407 ( I 2/9C 



. . -- -•··- - . 

9713510~2035 . 
CZJ-oC/ I ,C?J.o · 

@ Westln~ouse 
-,~ . 

Hanford company SAMPLE ANALYSIS REQUEST CofC I J/Of 

~,...,Collector JG HOGAN/RZ STEFFLER Date 9-15-Q2 

Company Contact DR SPEER/M HENDRIX Tolephone ~ 509 l 373-111QL37J-~Zl~ --
Sample 

* 
Date Time 

Number and Type of Sample Containers/Analysis Requested Number Collect«id Colloctod 

/]07;=-5z. w 9-15-92 o,LIO (3) 40ml. amber glass VOA {8240) 

/JoJFSJ 12-08 (3) 40ml. limber glass VOA (0240) 
'91J JF SI [7 I 0 (2) 40ml. amber alo.ss VOA (8240) 

I?... '"Z..-S (3) 2360ml. amber olass SEHi VOA/PCB.c;PE'ST (8270.8080) 

\1-1-7 (1) 500 ml. ohc;.t1r ANTnN~(Tr.)~n.1..F'.P04.r.l (l='Pll ,non, 

rnNnnrTTVTTV tQo;n, n~ (On4n, 

17...1..~ ( 1) ~,cinm1 . oh !it ir. N01 /Nn? (l='Pl1 1r;1 ,, 

\1..1-9 ( 1) i:..nnml nl.11c:tir JU Ir' I\ I T N T TV ( J:" P 11 1 ,n 1 ' 

TOTAL nt~"OI VF"n ~nl ync: (t:'DA , i::n , \ 

TOTAi ~ll~Pl="Nnrn ~nl TM. r i:-oa ii::n ? ' 

' 
\·L ~\ (1) 500ml. glass AHMONIA (EPA 350.3) 

n C ~~c,1.,, .:_· ... CHEMICAL OXYGEN DE~ND (EPA 410.1) 
\ 1..~,& ~1Booml.p1astic ICP METALS/ Sr (3010/6010) 

' CVAA for Hg (7470) 
\ 1.--~ s (1) 1000ml. plastic GFAA for Se.As.Pb (3020,7740,7421) 

\"""L'-\0 (l•) 1000ml, amber Qlass TOTAL RECOERABLE OIL & GREASE(90 ,0 

\ 1---=:, 'a (1) 1000ml. amber olass TOTAL PHENOi~ (9065) 

'?....-S-o (1) 250ml. amber alass TOC ( 415 ll 
\ ?_S2 ( l) 250ml. amber alas~ TOX (9020) 
, ·z..Slr { l ~ 1000ml. o11lti:t1 c SUI l='TOF~ (on,n) 

\ L~-,~ { 1) 2360ml. /\mber nht:t: PF"~TTr.tni:'~/Ht:'~~Tr.tnrc;(A14n.A1c;n' 

\::,0\ ( 1 ) 1 nnnn, 1 _ n 1 ,. < t fr rnrr.1 rvAMtni:- ran,,, 

\:\07 - ( 1 ' ?c;nml nl Ac.t • r P~n~o~no11~ ( 1.::c ? ' 

,v ,V l.._l/ \?,o~ (1) 500ml. plastic TOTAL INORGANIC CARBONS (415.1) 

•Type of Sample A - Air L .. Liquid SE • Sediment T • Tissue X • Other 
Dl: • Orum Liquids 0 • Oil · SL • Sludge w • Water 
OS • Orum Solids s • Soil SO - Solid WI - Wipe 

Field Information .[Jc. # t?- z.fJ 
~RIORII! IDRNIRODSD 

Special Handling and/or StoraQe SAl4PLES TO MA I NTAIN 4 DEGREES C. 
-

Possible Sample Hazards NOTHING DET£CTABLE WITH FIELD INSTRUMENTS 
00011.0 

- - - -- --- ·-



- (r i 35 ITI ?ff~ 6 -- - ••-- • V • I 6M . ........ 6 a'-,,W • -- . ~ vu u,u uuu~ •w,u --

_// • .-,.i,. " 

q;; d1 (_,Cf )f). .. 

@Wt!ttl~use 
., 

SAMPLE ANALYSIS REQUEST c~rc,,.110( Han1onl Conv)any 

_.., Collector JG HOGAN/RZ STEFFLEJL Oate 2-1s .. 2, 
Company Contact OR SPEER/M HENDRIX Telephone ( 5Q9 l JZJ-lllCL3Z3·!ZlB 

Samole 
* Dato Timo 

Number and Type of Sampl• Cont1ln.r1/Analy1la Requeattd Number Collected Collected --·-- ·---- -
111)7 Fs I w 9-15-92 I ~\O (1) 4000ml. pl11stic TOTAL ALPHA (RL-2302) 

TOTAL BETA (RL-2302) 
GAMMf\ SPEC. (RL-.\303 ~ RL-43n4\ 

!-129 (Ill .?10fi) SYo-Qn (~l-?114) 

-TOTAi IID4NTIIM f DI_,,,,,\ 
· J ·II rnra1 Dat'IT11M ro, .. :rn,, 

·l/ ,v '1,, 5.qz \ ::,\ ~ (2) 250ml. amber glass TRITIUM (RL-2320) 
... , 
~ 
~ 

' ~ 

""~ ~ - .......... 
......... ~ ...... 

~ 
~ I 

. ~-
'-.. 

............... 
. ~ 

~ 

I 
~ 

.............. 

I "-
•Type of Semple A • Air L • Liquid SE • Sediment T • Tissue X • Other 

DL • Drum Liquids a • Oil SL - Sludge w • Water 
OS - Orum Solids s • Soll SO • Solid WI • Wlp• 

Field Information J';lr # t.2 . 2tJ PRIORITY TURNAROtJND 
Special Handling and/or Storaoe SAMPLES TO MAINTAIN 4 QEGRgg~ ~. 

Possible Sample Haurda NOTHING DETECTED WIT~ El~LD IHSTUMEHIS tlOflt:?:t 
I 
I 
I 



,// iu•) ~I y.11<,, " '"'·'W 

Wes'tinghouH Hanford 
Comp""Y 

. 
CHAIN OF CUSTODY 't0t£00 

Custody Form Initiator JG HOGAN/RZ STEFFLER 

' \ 

Company Contact DR SPEER/M HENDRIX Telephone J .. 1110/3-4718 

Project Designation/Sampling Locations _.$ ... 4i;..Ef~9~2-.,2""S~l-------- Collection Datt 9-15-92 

FFTF LIQUID EFFLUENT SAMPLING 

lceCh~stNo. 5 ff\ L ~ 3 ~ Field Logbook No. /v/((-tV-ltJS--1:J 

Bill of Lading/Airbill No. 2 S-Z Jr/ 7 ;II/ Off site Property No. ____ _ 

Method of Shipment AIR EXPRESS / SAMPLES ARE DOUBLE BAGGtD ANO ON WET ICE 

Shipped to WESTON LAB 
Possible Sample Hazards/Remarks _U_N_K_N_O_WN __________________ . _______ . _. _---•· .,,..... __ _ 

' . .. . .. . •-· . . -·._ . ·, ,.)~ ~ ~ ~ 

Sample Identification .i,. ,·•. ,.I 

-~.,· ·:.. ... ~ :-':- '-J' 

B07FS4 'lJ J,tlh 
B07FS5 (3 bottles) 
B07FS6 (3 bottles) 

O Field Transfer of Custody CHAIN OF POSSESSION (Sign and Print Nam•1) 

Relinquished by; .(Z .>. t Reulved by: 01t•/Tlm,: 

01te/Tlm,: 

\ Relinquished by: 

Relinquished by: Received by: 

Final Samplct Oltpolitlor, 

Disposal M~thod: Oi\posed by: Date/Time: 

Comments: 
0001.12 



-- . . . ' ······-· . ''--

(17 13510 2038 ~ • • .. qJc/11.qJo J -
@wcm~use I I 

Hanfonl Company SAMPLE ANAL YSlS REQUEST CofC * 3 i "' 
Collector JG HOGAN/RZ STEFFLER D1t1 9-15-92 
Company Contact DR SPEER/M HENDRIX Telephone ( 509 l 37 3- 1 llQlJZ 3- ~z 18 

Sample 
* Data Time 

Number and Type of Samplo Contaln1rs/An1lyci1 Requuted Number Collec:tod Collected 

.607 F{ ~-- w 9-15-92 ~1'10 (3) 40ml. amber glass VOA (8240) 
/Jb7F5t /7,, ( 3) 40ml. amber glass VOA (8240) 
!JoJF5''/ I 7~1. (2) 40ml. amber olass VOA (8240) 

Jl!JJ (3) 2360ml. amber al ass SEMI VOA/PCB.sPEST (8270.8080) 
If II ( 1) 500 m1 olastic ANIONS(IC)so41.'FlPo4.Cl <rPA 300 n, 
- r.mm1Jr.TTVTTV ¼ni,n, nH (<:in4n, I 'J 1 

~.~ 1' ' 

f•/ · ~ 1 ? 5 Om l • o l c1 s t i c N03/Nn? ( EPA 353 :n 
1/ 11 (1) 500ml. nl~st1r. Al k'J\.l TNT TY ( FPA 1 ,n 1 \ 

- TOTAi nTSSOLVEn sni Tn~ (J:'PA 1 i;n 1' 

- _TOTA I ~I l~PJ:"Nni:n i::.ni m<: r l'."D a , ,:;n ., ' 

If/ 7 (1) 500ml. glass AMMONIA (EPA 350.J) 

- CHEMICAL OXYGEJ(,.QEMAND (EPA 410.1) 
I //ZtJ (l) lOOOntl. plastic ICP METALS/(Sr)(JOl0/6010) 

- CVAA for HQ T7470) ·-- //1.J ( 1) 1000ml. plastic GFAA for Se.As.Pb (3020,7740,7421) 
!RZt (1) 1000ml. amber glass TOTAL RECOERABLE Otl & GREASF(qni ( 

!l?_I/ (1) 1000ml. amber qlass TOTAL PHENOLS (9065) 
!,,P]z_ (1) 250ml. ~mber Qlass TOC ( 415.1) 
//J~ (1) 250ml. amber qlass TOX (9020) 
J.f J? (1) 1000ml. olast1c SULFJOES ( 90JO) 

!I'll ( l) 2360ml •. amber al ,,c; c: Pl='C:Trr. TnF«:i /HFRR Ti. T ni:·c; ( A 1 4n A1 s;n ' 

!J1/J ( 1) 1000ml nlno::tii- TnT.41 i.VliNTrtJ:' (on1 ,, 

liY> ( 1) 250ml n1.:ao:.t.ir p1-1n<:P1-1nr111c:: ,,~~ ,, 
' / ,; \/ 1.f'f? (1) 500ml. plastic TOTAL INORGANIC CARBONS (415.1) 

•Type of Sample A • Air L • Liquid SE • Sediment T • Tl&aue X • Other 
DL • Orum Liquids 0 • OIi SL • SludOI w - Water 
OS • Drum Solids S • Soll SO • Solld WI • Wlpe 

Field Information ,9/.r # ti - c{J 
.?~~i0'~~7'17uit~AROUNu 

Special Handlino a_nd/or Storage SAMPLES TO MAINTAIN 4 DEGREES C. 

Posaible Sample Huard& NOTIIING DETECTABLE WlTH FIELD INSTRUMEIH~ 
!}0011.3 



I I ; ,, l. O}oql cr10 --; ,, i 
,/ . . 

@wes11n~ouse · 
Hanfonl COlrelany 

I i 

SAMPLE ANALYSIS REQUEST ( ./ C. "If' 3 I~/ 

Cottoctor JG HOGAN/RZ STEFFLER Oat• 9-1~-2~ 
Company Contact DR SPEER/M HENDRIX Telephone I ~09 ) J7J-lllDLJZ3-~ZlB 

Sample • Date 1imA 
Number and Type of Sample Contelnera/Analyai& Requested Number Collected Collected 

8tJ7F5''/ w 9-15-92 !IS'O (1) 4000ml. plastic TOTAL ALPHA (RL-2302) 
TOTAL BETA (RL-2302) 
GAMMA SPEC. ( RI .41n3 & RL-4304 \ 

T-12Q (RI -?10ti) Sr-Qn (111 _,,111., 
TOTAi lll'lAN TIIM ( Dt .. ?1?1) 

I I/ 
inTJ\I n.antllM fnl .?111 \ ' 

I I/ ,;; ,/ IRS''/ (2) 250ml. amber glass TRITIUM (RL-2320) 
. .........___ 

~ 

" ~ 

"' ............ i-...... 
"'-... 

...... ~ ..... 

~ 
'-<'·---

~..:-

~ 
~ 
~ 

"'-...... 
~ 
~ 
~ 

•Typo of Sample A • Air L • Liquid se • SecJlment T • Tlaaue X • Other 
OL • Orum l1Quid1 0 • 011 SL - Sludo• w • Water 
OS • Orum Solids S • Soll so • Solld W1 - Wipe 

Field Information f1.e.. If fti - l. £ J 

fRlOR11~ 'IURNAiOU~O 
Special Handling and/or Storage SAMPLES TO MAINiAIN 4 DEGREES C. 

POS$ible Sample H.uard, NOTHING DETECTED WIIU EIELD rnSI\Jt1E~IS 
000114 



W@rtinghouse H~nfotd ; 
Company CHAIN OF CUSTODY 0031.03 

Custody Form Initiator JG HOGAN/RZ STErFL[R 

.:ompany Contact DR SPEER/M HENDRIX Telephone 3-1110/3-4718 
Project De1ignation/Sampling LOClltions SAE# 92- 283 1-fMe ~ Collection Date _9 ... -... 1 .... s...;.. .. g..uz._ __ _ 

FFTF LIQUID EFFLUENT SAMPLING RETENTION WASTE SYSTEM 

lc~ChestNo. Sfv1 L 23 4 FieldLoc;1bookN0. Jy)k-N•2crs--/J 
Bill of Lading/Airbill No. 2S2, /S-6 J '// f Offsitt Property No. ____ _ 

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

Shipped to WESTON LAB 
Possible Sample Haurds/Remarks _U_N_K_N_OW_N _______________________ _ 

Sample Identification 

0O7FS7 2] ¢a IJ/rt 
,. . • . , · ' :-; , , . -} .. . . • .: ·: J·, ;- -.. ·~/ 1· 

. .. •• \,.. ?. .. 4 

11 .,.•: ,: "'·,, :• .. ~ ~ . ; / .: ··- ..... ~ ~ I 
R07FS8 (3 bott1es) . . . · ···-- - ... •. :: ..;.~:...: ::.::.::;-_- J J 

B07FS9 (3 bottles) 
,------------------\ 

O Field Trans1er of Custody CHAIN OF POSSESSION (~ign and Print Namei) 

RelinQui5hed by: ..ez .,J; ( ¼,. R•ceived by: Date/Time: 

-? 

Date/Time: 

J-i,,.,,, 
R@linquished by: Cate/Tim•: 

Relinquished by: Received by: Date/Time: 

Flnal Sample Oi,p®tlon 

Disposal Method: Disposed by: Datt/Time: 

Comment5: 000115 



tr;'" 113c IO ''Oll J J' ~ ~, ., i(,. 
() 

-::onector JG HOGAN/RZ STEFFLER 

Company Contact DR SPEER/M HENDRl X 

Sample 
Number • Oatn Time 

Collected Collected 

W 9-15-92 

•Type of Semple A • Air 
DL • Orum Liquids 
OS • Drum Solids 

SAMPLJ; ANALYSIS REQUEST Cure 1 1/~J 

Oats 9• 15- 92 

Te~phone ( 509 ) 373•1110/373-4718 

Number and Type of Sample Contalnar1/Analysl1 R1qu11t1d 

VOA {8240) 

(1) 500ml. gloss AMMONIA (EPA 350.J) 
~ , r-, 'P- ~ CHEMICAL OXYGEN OEIAAND ( EPA 410. 1) 
(1) 1000m1.plast1c ICP METALS/ Sr (3010/6010 

CVAA for H 7470) 
1000ml. 1astic GFAA for Se,As,Pb 3020 7740 7421 
1000ml. amber lass TOTAL RECOERABLE OIL & GREAS 

L • Liquid 
0 • 011 
S • Soll 

plastic TOTAL INORGANIC CARBONS (415.1) 
SE • Sediment 
SL • Sludge 
SO • Solld 

T • Tissu, 
W • Witw 

W1 • Wipe 

x - Other 

Field Information -""'5!,-"-'-;/£_..L.:.f 2=----~? f.;.;a:..,; _____ P~R~I o~R"'"'I ..... JY~Tu....,RNARO u N Q 

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

Possible Sample Hazards NOTHING DETECTABLE WITH FIELD INSTRUMENTS 
000116 



- · . w.._,. , , I.fl • iJ-,u- .. u. , J.'t-•'tu - ,- -- nLll\J\1 l-\1'1ALI l f\.,;)• 
--·· uUtl J,~ J~~l;J~l 

9713510 .,ZOl\2 
4,loq,_q;_o 

. 

@Wftsl~ I 

I Hanfofd~ny SAMPLE ANALYSIS REQUEST ( ,/ C. II- J ltJ J 
I 

""""" Collector JG HOGAN/RZ STEFFLER Cate 9-15-92 
I 

I Company Contact DR SPEER/M HENDRIX Telephone I 509 l JZJ-lllOlJZJ-!ZlB -:-,.. 

I I 
Sample • Date Time 

Number and Type of Sample Contalners/AnalV1II Requested Number Collectod Collected 

!lo1r~7 w 9-15-92 I C,tf °\ {l) 4000ml. plastic TOTAL ALPHA (RL-2302) 
TOTAL BETA (RL-2302) \ 

GAMMA SPEC. fRl-4303 & Rl-4ln4\ 

I-129 (RL-2306' ~ .... Qn (D1.,,u, I 
TOTAi IIDA.NTIIM (QI .?1?1' l 

~1 TnTJ\I DAnTIIM IDI .?'t11 \ I 
,/ \/ \/ \l149 ( 2) 250ml. amber glass TRITIUM (RL-2320) 
~ 

. ' 
I 

~ I 
I ............ r-,,._ I 

1 ~ I 

\ ......... t 
~ I 

~ i -- ....... 
~ 

' 
I 

"<~-. ~9' I 

~'-o 

~ 

""-
""-
~ 

"-
""'-

"-
•Type af Sample A - Air L • Liquid SE • S•diment T • Tissue X • Other I 

OL • Otum Liquids 0 • 011 SL - Sludo• w - w,ter I OS .. Orum Solidi s • Soll so • Solld WI • Wlp• I 

Field Information .vie..#- fz- 2f.J.. 
PR10RIIY TURl\fA~OtlND 

I 

Special Handling and/or Stor1a1 SAMPLES TO MAINTAIN 4 DEGREES C, 

Possible Sample Hazards NOTHING DETECTED WITH FIELD INSTUMENTS 000117 



t
WestlnghouH Hanford'' 
Company 

Custody Form Initiator JG HOGAN/RZ STEFFLER 

Company Contact DR SPEER/M HEN DR IX 

CHAIN OF CUSTODY 003106 

T•lephone J .. 1110/3-4718 

Project D~lgnation/Sampling Locations SAFI 92, 283> Collection D,at• ,9-15-92 
FFTF LIQUID EFFLUENT SAMPLING SANITARY WATER SUPPLY 

Ice Chest No. S /VI L d 1/b Field Logbook Na. /vh'( -/V-.l4!" .. /l 
Bill of Lading/Airbill No. .2 S-2.. /£/ 7 'I/I Offslte Property No. ____ _ 

Method of Shipment AIR EXPRESS I SAMPLES ARE DOUBLE BAGGED ANO ON WET ICE 

Shlpp«!d to WESTON LAB 
Possible Sample Hazards/Remarks _U_N_K_N_O_WN _______________________ _ 

B07FT3 21 /,._., t ...... '1/4 .... 1 _______ _ 

807FT4 (J .. bottles) 

Sample Identification rr·---- ------------· ------- ----~-~71 
11 ' · - . :• •. --. _. ;. ' _,. · , ·, \-' 11 i, __ ., . ; _ _,.__,, : .. ;-~ , . .,.., ,r ,. ~ 

807FT5 (3-bottles) -.,.J •:._;I ;l - · .:: 

--··· -·- ···---- ... · · - .. · ·- -··· . __ , 

O Field Transfer of Custody CHAIN OF POSSESSION (Sign and Print Namts) 

RelinQuished by: £Z Rocelv•d by: Datt/Time: -~, ~·· 
Oate!Time: 

Relinquished by~ Date/Time: 

Relinquished by: Received by: Oate!Tlme: 

Flnal Sample, Olspo,itlon 

I D1>posal Method: I Disposed by: I Oate/Tlmt: 

00011.8 

-----



- • J' - .J._.__,_ • •• ..JV 

q7· :1 7.r, IQ ?Ql\U ,· ~J.~~ .. i;.. I 

~ Wastlniflousa 
~ Hanforo ~any SAMPLE ANAL YSlS REQUEST CofC f j/Ob 

-r-----------..i....---------------------~ 
, Collector JG HOGAN/RZ STEFFLER Date 9-15-92 

·._ 

Company Contact DR SPEER/M HENORI X Telephone I 509 l 37 3-lll0/J73-1718 

Sample 
Number 

• 

1o 7rT1/ w 
/]~ 7FT1,- . 

Date Time 
Collectod Collected Number and Type of Sample Contalner1/An1ly1l1 Requested 

9-15-92 t'?7l/-/J (3) 40ml. amber glass VOA (8240) 
(3) 40ml. amber qlass VOA (8240) 
(2) 40ml. amber qlass VOA (8240) 
(3) 2360ml. amber alass SEMI V0A/PCB.!:PEST (Ann.R0R0) i 

( 1) 500 ml. ola~t1t". ANTONS(Tr.)~nA.1=' .PnA r., (!-"PA ,nn nl 

CONDUCTIVITY (goso) pH (9040) 
(~[9} (1) 250ml, pJastjc NOJ/NQ2 (EPA 353,3) 

1
,...... , .. , "1Z,.nn1 c:rrc:prnnrn c:.ni TM ri;o~ ,~n ,, 
l5l \ (1) 500ml. glass At~MONIA (EPA 350.3) 

.. CHEMICAL OXYGEN DEMAND ( EPA 410. l) 

St 2- (1) 1000m1.plast1c ICP METALS/ Sr (3010/6010) 

CV~A for Ho (7470) 
I'S I~ (1) 1000ml. plastic GFAA for Se,As,Pb (3020,7740.7421) 

l ~I "5 (1) 1000ml. amber olnss TOTAL RECOERABLE OIL & GREASE(907 

f 5 f (,,, (1) 1000ml. amber alass TOTAL PHENOLS (9065) 

':, I '1 ( 1 l 250ml. amber olass T0C < 415. 1) 

\C.,?.f) (ll 250ml. 11mber alass TOX (9020) 

J ,C, ?.., I ( f) 1000ml. nlastic SULFIO~c; (Cln,n, 

S?,c./- (l) 1nnnm1 nlA~tfr TnTa1 rYANTl"lJ:' ran,,, 

1'32(',.. ,,, ?c;n,.,1 n1iu.Hf' Pl:fCSPHQBIIS (365 2) 
,v ,, , 1 {52...-'"'i (1) 500ml. plastic TOTAL INORGANIC CARBONS (415.1) 

•Type of Sample A • Air L • Liquid SE • Sediment T • Tissue X • Other 
Ol. • Orum Liquids O • 011 · SL • Sludoe W • Water 
OS - Orum Solids S • Soll 80 • Solld WI • Wipe 

Field Information [ilF # ?2 -?/J 
PRIORITY TURNAROUND 

Special Handllna and/er Storaao SAr~PLES TO MAINTAIN 4 DEGREES C. 

, l Possible S•mple Hazards .....;.;N~OT.:.:.H.:.:.l.:.:.:NG=-=-0=-ET;..;::F..::.CT;..;.A;.;;.B,;::,;:LE;:...;.;.W_I T:.:.;H~F:-:I:.:.E.::.::LD:...:.IN:.:.:S:..:.T~RU:.:..ME.::.N:.:.:T:.:::S ____ 0_0_0_1_1_9 __ 

1--------



----------- - - ----·-

Colloctor JG HOGAN/RZ STEFFLER 

Company Contact DR SPEER/f~ HENDRIX 

Samolt 
Numbor • 

w 

•Type of Sample 

Field Information 

Date 
Collected 

Time 
Collected 

9• 15-92 

A • Air 
DL • Orum Liquids 
OS • Orum Solids 

5ilf # ll· 2.fJ 

SAMPLE ANALYSIS REQUEST C • .; ('. fl 3 ll)t 

Cate 9-15-92 
Tolephona ( 50-9 l 373-Ul0/373-4718 

Number ind Type of Sample Contalner1/Analysl1 Requ11ted 

(l) 4000ml. plast1c 

amber glass TRITIUM (RL-2320) 

L • Liquid SE • Sediment T - nuue X • Other 
0 - on SL • Studo• w • Water 
5 • Soll so • Solid wt • Wipe 

PRIORITY IURl~AR.OOND 
Spacial Handling and/or Storage SAMPLES TO MAINTAIN 4 DEGREES C. 

Possibl• Sample H• :rarda NOTHING DETECTED WtTH FIELD INSTUMENTS 000-120 

-

I 
I 



W~tinghnu4'f' Hanford 9; 1 

• 

Company · CHAIN OF CUSTODY 00310!:) 

Custody Form Initiator JG HOGI\N/RZ STEFFLER 

_,, Company Contact OR SPEER/M HENDRIX Telephone 3-1110/3-4718 
Project Oesignatio~ampllng Locations -Sil ... E-l._9-2, ... 2 .... 8 .... 3-------- Collection Datt _ _g._-..... 1 .. s_-..,92 ___ _ 

FFTF LIQUID EFFLUENT SAMPLING COOLING TOWERS BLOWDOWN LINE 

tee Chest No. .5 rt\ l, J L/3, Field Logbook No. WI/(- N-Ut-tJ 
Bill of Ladlng/Airbill No. 2S-Z, /$p 7'tl/ Offslte Property No. ____ _ 

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

Shipped to WESTON LAO 
Possible Sample Hazards/Remarks _U_N_KN_OW_N _______________________ _ 

• B07FR5 2.J J, lf-t1 
Sample ldentJflcatlon PR) QR )TY TURN AR Q UN . 

~07rRO (j OOtttes) 

B07FR7 (3 bottles) 

O Field Transfer of Cu\tOdy CHAIN OF POSSESSION (Sign and Print Namfl) 

Relinquished by: ,fl .5' , Received by: 

Date/Time: 

Relinquished by: Oate/Time: 

Relinquished by: Received by: Date/Time: 

Flnal Sampl• Oi1p~tion 
-
OTspo~al Method: 

Comm~nts: 000121. 

"·"'"~" ."" , ....... ,., 



w _ _ __ , .,-.. • -..v r -· ur...u 1v1, N,n1...11 I~..,-- - uU.J u/,J ;).;J.:)iiijQ 

~west~ 
\& Hanf ont Com;)any 

Collector JG HOGAN/RZ STEFFLER 

Company Contac-t OR SPEER/M HENDRIX 

Sampl• 
Number • 

•Type of Sempl• 

Data Timo 
Collected Collected 

A • Air 
DL • Orum liquids 
OS • Orum Solids 

0 

SAMPLE ANALYSIS REQUEST CofC # . 3/df" 

Oat• 9-15• 92 
l:, •. Telephone ( 509 I 373-1110/373-4718 

Number and Type of Sample Containar1/An1lvs11 R1qu11t1d 

(1) 500ml. glass AMMONIA (EPA 350.J) 
CHEMICAL OXYGEN DEMAND (EPA 410.1 

(1) 1000ml.p1ast1c ICP METALS/ Sr 3010/6010 
CVAA for H (7470 

1000ml. lastic GFAA for Se.As Pb 
1000ml. amber lass TOTAL RECOERABLE OIL & 
1000ml. 

250ml. 

L - Liquid 
0 • 011 
S • Soll 

SE • Sadlmtnt 
. SL - Sludo• 

SO • Solid 

T • Tl11ue 
W • Water 
WI • Wipe 

X • Other 

5peclal Handllng and/0t Storage SAMPLES TO MAINTAIN 4 DEGREES C. I Possible Sample Hazlfda NOTHING DETECTABbE WITH FIELD INSTllUMENTS 000:122 



·-- .. --· 

Q.loar _q J-lJ 
@w.m~ SAMPLE ANALYSIS RE~UEST C , f ( ii :11u' \ HanfOf'd Coo-cJeny 

! 

Collector JG HOGAN/RZ STEFFLER Oat• 9-15-92 I 

! 
Company Contact DR SPEER/M HENDRIX -~ Telephone ( 509 ) 373-1110/373-471B 

I 

i 
I 

Samele • Oate Time 
Number and Type of Samplo Contaln1r1/Analys!a Requested 

I 
Number Collected Collected I 

.io7F~s' w 9-15•92 J!JL/,-=; (1) 4000ml. plastic TOTAL ALPHA (RL-2302) ! 
I 

TOTAL BETA (RL-2302) I 

GAMMA SPEC. (Rl-4303 ~ RJ .. 4304) 

T-1.29 (Rl4?106\ ~)"-an (Sll-?114.\ I 

TOTAi 11111\NIUM {Dt _?1?1\ ! 
·v I/ 'I/ I/ TnTAI DAnTIIM (1?1.,,,n : 

6o1~QS w q .. ,~-q') lL/W (2) 250ml. amber glass TRITIUM (RL-2320) l 
I 
I 

'--
{ 

............... "--
..... 
"'-... 

I ~ 
' I'-.... 

~ 
~- I 

~,.., I 
I . 

~" 
~~ I 

"-... 
~ 

" " "' ~ 
~ 

•Type of Sams>'• A • Air L .. Liquid SE • Sediment T • Tissue X • Other 
.. 

DL • 0tum Liquid& 0 • Oil SL • SludQe w • Water 
OS • Orum Solids s - son SO • Solid WI -wt~ 

Field Information ~ # f..2 · 2.f..Z 
~RIORl:rl iURNARQUNE> 

Special Handling and/ot Storage SAMPLES TO MAINTAIN 4 DEGREES ~1 
'- -

Possible Sample Hatards NOTH1NG OETECTEO WITtl EIELQ IMSIUMEMIS 00012J \ ___ _ 
---- -------



Westinghouse Hanfol~? i 3510 .. ZQl\9 
Company CHAIN OF CUSTODY 00310~ 

Custody Form Initiator JG HOGAN/RZ STEFFLER 

CompanyContact DR SPEER/M HENDRIX Telephone 3-1110/3-4718 

Projtict Designation/Sampling Locations -SA .... E-•-9 .... 2 .... , .... 2;,,#,8-3 ________ Collection Date -.9-.... 1...,5._-.... 92-__ _ 
FFTF LIQUID EFFLUENT SAMPLING PERCOLATIOlt PONDS 

lc@Ch~tNo. ____________________ Fi,ldLogbookNo. lvl/(·N.-l(l[-0 

8111 of Lriding/Airbill No. 2->2, !£6 J'/1/' Offsit• Prop•rty No. ____ _ 

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

Shipped to WESTON LAB 
Possible Sample Hazards/R@marks _U_N_K_N_OWN ____________ r,_ ... __ . __ . __________ _ 

Sampl• ldentlflcatlon 

B07FRS 2J j,/lla 
B07FV2 {3 bottles) 
807FT2 (3 bottles) 

O Fi@ld Transf•r of Custody CHAIN OF POSSESSION 

Relinquished by: ,(Z. f. t Received br, 

Rellnquisned by: 

Rellnquishe-d by: Received by: 

Jllnel Sample Disposition 

. ,-,0111 Method: Oisposed by: 

Comments: 

1/ ;1 -~-- -.... - :_ .. 

(Sign and Print Name1) 

Date/Time: 

01te/Tlmt: 

Dew/Time: 

000124 . ··---- ' '\ .. • - ....... . 

A•6000-A07 (121901 



97 I 3510 .. 2050 

Collector JG HOGAN/RZ STEFFLER · 
~ 

Company Contact DR SPEER/M HENORIX 

Sample 
Number • Dite 

Collected 

W 9-15-92 

Time 
Collected 

SAMPLE ANALYSIS REQUEST CofC # J /()Z.. 

Date 9-15-92 

Ttltphont L 509 ) 373-1110/373-4718 . 

Number and Type of Sample Contaln1r1/An1ly1l1 Requiated 

lus VOA 
lass VOA 

(1) 500ml. glass AMMONIA (EPA 350.3) 
- . . .. : .CHEMICAL OXYGEN DE~NO EPA 410. l) 
io (1) 1000ml. plastic ICP METALS/ Sr 3010/6010 

- CVAA for H 7470 
1000ml. lastic GFAA for Se As Pb 
1000ml. amber las! TOTAL RECOERABLE 01 
1000ml. 

l) 500ml. plastic TOTAL INORGANIC CARBONS (415.l) 
•TvSM of Semple A • Air 

OL • Orum Llqu.ds 
OS • Orum Solldt 

L • Liquid . 
0 • 011 
S • Soll 

SE ,. Sedlffl4nt 
· SL • studQa 
SO • Solid 

T • Tluue 
W • Watet 
W1 • WI~ 

Field Information £dE # f 2 - ?. fJ 

PRIO:arrv TORNAROOND 
Special Handling and/or Storage SAMPLES TO MAINTAIN 4 DEGREES C. --

1 Postiblo Somplo Hozards NOTHING DETECTABLE WlTlf FIELD INSTRUMENTS 

X • Other 

0001:i:!~;;, 

---

' 

! 

I 
I 
I 

I 

' ( 



tl7!3510 2051 ,~ ~ I . "t It 
,._, 

q ;).a1Lq).O 
@Wm~ · \ 

SAMPLE ANALYSIS REQUEST ( .f C # 'JIIJ2-Hanford~ny 

Collector JG HOGAH/RZ STEFFLER 01t1 9-15-92 ' 
Company Contact DR SPEER/M HENDRIX Tela phone ( ~Q2 l JZJ-lllClJZJ-!ZlB ·-

Sample • Date Time 
Numbtr and Type of Sample Contlilntra/Analysla Requested Number Colloctad Collected 

/Jo7FIR w 9-15•92 111/9 (1) 4000ml. pl as tic TOTAL ALPHA (RL-2302) 
TOTAL BETA (RL-2302) 
GAMMA SPr:'r.. ( RL-41n1 & Rt .. 4304 l 

1-129 (Rl-?:lOfil ~i--QQ (Dl.71U\ 

TnTAI ll1?4NTIIM ro,_1,,,, 
'., ti TOTAi Dl\.nTIIU ro,_,,,,, 

'!/ di · 
\ I ,f r:;-z_ (2) 250111. amber glass TRITIUM (RL-2320) 

'-
~ 

r-,.....~ 
~ 

\ "-\ 
i-.... 

' 

I 
~ 

....... 
~J 

~ 
"<..../f' 

~;> 

~ 
~ 
~ 

"' ~ 
~ 
~ 

•Type at Sample A • Air L • Liquid SE • Sediment T • Tl11ut X • Other 
DL • 0~ Liquid& a • 011 SL • SludQt w • W1t1r 

I OS • Orum Solids s - Son SO· 111 Solid Wt • Wipe 

I Reid Information _5i/£.. If!.?.. - 2.,IJ.. 
PRIORl:rl ?URNAROUND 

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

Posslblt Sample Hazard& L NOTHING DETECTtQ W[D:i EltLC l~SIUMtHIS !JQ01Zti 

- - ----



I 

Westinghouse Hanford 
Company .. CHAIN OF CUSTODY -

002985 

Curtody Fo"." initiator Ji~~?GAN. s(. ~;:,~~ ~r i''. _:. . •i".' ' 
~pany Contact DR SPEER/It HENDRIX! · •:: ·.~ · :;:· ··. · · .. : ,· '!• Telephone- 3-1110/3-4718 ·:. :.-:·: '.:· 

. . . ·,.~ ,., .: .. . ':: .. . , ,. . . . . . 

Project Designation/Samplingi;ocati~n(_~·_.:i•._S_AF_l'_9_2_-_2B_?_· _______ • Collection Date 9-15-92 
. . ! •,' .• · .• ~-~-

-~ • I 

• ' ' ,. 

EEIE LIQUID EFFLUENT SAMPLING •.' ··. •·,. 

Ice Chest No. ___ N_/ A----------------------- Field Logbook No. !ul/( -N- 2L7r-lJ .;1, 

I Bill of Lading/Airbill No. N/A . , .. r:; Offsite Property No. __ N.;../_A __ _ 

Method of Shipment HANO DELIVERED VIA 688-4626 

Shipped to __ __..2 .. 22 .. -.;..,So1.-11LA.u.w.B _____________________________ _ 

Pouible Sample Hazards/Remarks __ U_N_KN_O_W_N _______________________ _ 

Sample Identification 

BOZES4 { E-5180 l 
807FT3 (E-5183) 

I 807FR8 (E-5178) 

I B07FS7 (E-5181) 

1. rt'rl7_F_S l __ ( E_-_5_17_9_) _________ _ 

' ·,, B1l7FR5 (E-5177) 

Field Transfer of Custody CHAIN OF POSSESSION (Sign and Print Names) 

Date/Time: 

Date/Time: 

· elinquished by: Received by: Date/Time: 

Relinquished by: Received by: Date/Time: 

Final Sample Disposition 

o'r!,posal Method: Disposed by: Date/Time: 

Comments: 000127 
A-6000-40 7 ( 12190) 



0 ..., ·~s 1 [l ~·,os1 
1/l,J, •/&(.• .... d 

SAMPLE STATUS REPORT FOR E 5179. £-BLANK B07FS1 TIME: 9/15/92 14: 2 
DISPATCHED: 9/14/92 11:12 SAMPLE HAS NOT BEEN SLURPED 
RECEIVED: 9/15/92 13:50 

EXT. DETER. RESULTS OR STATUS 
**** *******• •••••••••••••••••••••••••••••••••• 
4271 TOT-ACT < 5,00000[ 01 pCI/G 

END OF REPORT 

OUT OF COOO CHARCE 
RANGE? ANS7 CODE 
••• • •••••••• 
H Y YLBBl 

REQUEST FOR SPECIAL ANALYSIS (RSA) 

, • Sample Origin 

1'--,-fTF LIQUID EFFLUENT 
SAMPLING 

7. Customer 10 

807FS4 
B07FT3 

1307FR8 

807FS7 

.807FS1 

B07FR5 

9. Determination 

TOTAL ACTIVITY 

2. Data Submitted 

3. Data Required 

9-15-92 
8 •. 

·> E~518o .· 

.. E-5183 

/ E-5181 · 

4. Raqua• tar Name 

Number of Samples 

6 
Volume of Sample• 

20ml. 
Sample Type 

__ Solid 

__ Gae 

__ Solution 

6. Charge Coda/Work Package 

A20C2 
1 3. Protocols 

__ None . 

__ NQA•1 

__ CERCLA 

...ll RCRA 

__ Other 

__ Soil 

~ Water 

_Sludge 

__ Slurry 

__ Waete 

__ Other (epecifyl ______________ _ 

Storage Requirements 

..XX.XNone 

__ Specify _________________ _ 

ONLY 
18. ProceH Knowledge/Known Wetad WastH 

..XX. Unknown 

_ Known (Please attach liet} 

_ Previouely eubmitted for thi• Project 

1--------------+-------------.j 17. Survey 
Reading 

~ncorrectadl i \ I ; 

L V • < rnRem/hr 

\ i j 1--------------+-....--------...-.;---.j 18. Oiepoeition of Waste 
l . 'I 

' I 

( 

__ Return to Client 

_:J,;J. Dispoee per 222-S Procedures 

__ Other 

j 

Date Diepoead: 

1-------------+------------~ 19. Additional Information 

PRIORITY TURNAROUND •••• NEEO ANALYSIS ON 

THE SAtwiE DAY-FOR SHIPPING SHORT HOLDING 



.. 9713510 .. 205ll . .. 
nvrnNTr.HT ,'\TR .. ~ . 

Contractor CONTROL NUMBER 

OFF-SITE (To be obtained from PROPERTY MANAGEMENT) 

WESTINGHOUSE HANFORD PROPERTY CONTROL I . I 
., 

' Ii 
· I .. . - . / " ) 

' .. . PART I - TO BE COMPLETED BY ORIGIN A TOR 

~~~t'E~-~ING ~ ANAi YTICAl l ABS I Section ANALYTICAL CHEMISTRY I Unit SAMPLING i MOBILE LABS 
I 

The following items are to be shipped from [i Contra:<tor 0 Vendor 

Routing EMERY AJR · EXPRESS fi Contractor 0 Vendor 

Shipped to 
WESTON LAB 

Off-site Custodian 

208 WELSH POOL ROAD JOSIE KING 
Full Title 

LIONVILLE. PA. 19341 

Quantity Description (Include Serial and any Government T.>9 Numbers) Original Cost 

l POLYCOOLERS. WATER SAMPLES THAT ARE BAGGED ANO QN WET ICE. 
,; ... 

. , ... 
B07FT4, 807FT5 WEIGHT / .... - COOLER# ,-14--f, ·;'¥: 807FT3. 

\.4E I GHT •,:. ., ~, COOLER# ✓ •• -1"': . ,,· ' ... # B07FR5, 807FR6, 807FR7 

. 0 Classified ~ Unclassified 0 Shipped Under DOE Contract 0 Shipped Under Contractor's Use Permit Contract 

Necessity for the Off-Site Use of this Property 

AMPLES REQUIRE ANALYSIS THAT ARE NOT PRESENTLY AVAILABLE AT THIS SITE • ........ 

BILL OF LADING I 2521567466 
i• -. 

CERT/FICA TION OF THE RAD/A TION MONITORING RELEASE MUST BE SECURED THE SAME DAY THAT MATERIAL 15 DELIVERED TO SHIPPING. 

RM Clearance for Public Release I RM Surv
1

ey_No Date 
I -

' -
Location of Property (Area & Bldg.) Contact RZ STEFFLER Phone J 73•\J 140 oOO AREA/ 68846~5 
Date Ready for Shipment ~~g0

toia:e \~4~~ A20C2 
I Approximate Date This 

IC/A 9-16-92 Property will be Returned 

Originated By RZ STEFFLER Dat~•l 6•92 Authorized By RA 11EZNARICH 'i I 
Datg.16•'J2 

Signature and Name of Property Control Custodian Date Property M.anagement Approv.al _ .. Date 
/ 

' ' 
PART 11 - TO BE COMPLETED BY SHIPPING 

Signature of Rec1p1ent 

-.....,,,e 
; I 

' 
, 

Oy Originator 
White, Green. Yellow, Pink - Property Management 
Goldenrod - Retain 

Return Order No. Date Issued Purchase Order No. Date Issued 

DISTRIBUTION uo 11?( 0 
Shipping Oper at1on - Sign all Copies and Forward to: 

White - Property Management Green - Property Control Custodian (Issuing Office) 
Yellow - Retain Pink -Originator 

., 

.. 



Contractor 

WESTINGHOUSE HANFORD 

97 I 3S 10.~2055 
OFF-SITE 

PROPERTY CONTROL 

PART 1- TO BE COMPLETED BY ORIGINATOR 

Sect~
0 ANALYTICAL CHEMISTRY Unrt SAMPLING & MOBILE LABS 

The following items ue to be shipped from [] Contractor 0 Vendor 

Routing EMERY AIR EXPRESS 0 Vendor 

Shipped to 
WESTON LAB Off-site Custodian 

208 WELSH POOL ROAD 
LIONVILLE, PA. 19341 

JOSIE KING 
Full Title 

Quantity O.scription (Include Serial and •ny Government Ta9 Num~rs) 

4 POLYCOOLERS. WATER SAMPLES THAT ARE BAGGED AND ON WET ICE. 
WEIGHT-J-~+- COOLER#.fML::?J7 B07FR8, B07FV2, B07FT2 

COOLER#5)1'.-23f B07FS4, 807FSS, B07FS6 

COOLER#.$,L-l,'12. 807FS7, 807FS8, B07FS9 
COOLER#,5i~L-.zs-/ B07FS1, 807FS2, B07FS3 

' 

Origin•I Cost 

0 O•uified [il Uncl•ssified 0 Shipped Under DOE Contr•ct 0 Shipped Under Contractor"s Use Permit Contr•ct 

Necessity for the Oft-Site use of this Property 

AMPLES REQUIRE ANALYSIS THAT ARE NOT PRESENTLY AVAILABLE _AT THIS SITE. 
RECEIVED 

'. SEP 1 6 \992 

PROPERTY MANAGEMENT 

BILL OF LADING# 2521567466 

CERT/FICA TION OF THE RAD/A TION MONITORING RELEASE MUST BE SECURED THE SAME DAY THAT MATERIAL IS DELIVERED TO SHIPPING. 

--- RM Survey No 

120 
Date 

1 ,-,1,-
ocat1on of Property (Are• & Bld9.) 

A 6884625 
Contact 

RZ STEFFLER 
Phone 

373-9146 
Date Ready for Shipment 

9-16-92 
Cost Code to be Chuged 
Org Code 12410 A20C2 

Approximate Date This 
Property will be Returned N / A 

Originated By 

RZ STEFFLER 
Date Authonzed By 

9-16-92 
Signature and Name of Property Control Custodian D•te 

Return Order No. Purchase Order No. Datelnued 

,.. •.e 
--1~ie--.;..._;....;.._u.= ______ ""'-"' _ _.__ _____ __.. ____ .__ _____ __,, ___ ____. 

'-' DISTRIBUTION 

By Originator 

White. Green. Yellow, Pink - Property Management 
Goldenrod - Retain 

Sh1pp1ng Operation - Sign all Cop1e~ and Forward to: 

White- Property Management Green - Property Control Cunod1an (Issuing Office) 
Yellow- Retain Pink -Ong1nator 

54-3000-4 ]Cl 1091891 



0-IAINOfClJSTOCY - ~2S40' 

J .G. Ho<ran 

nvcam.tct a 3: QHocier( tt,\1. HHadd;t 
0.sigN't!CNS.rnpUneJl.oa'tion1 JClO A~a- Wa3te Water- Otanc:

r-t za.t1on. SAF ~ 9Z•J02, Worle dOne to RCAA PM>tocol 

i•l•phon• :17'Z-17.52/jn-2~f; 

CaUectian 0~• .....,.0,.,.1,...5-.,9-'Z-----

Field ~book. Ne. Wik. ·IJ-ZtJn\A;; 
_._zc: ..... z-1 ... s6 ...... 1 .... , .. s ... z ____________ Offvt• ?ro~ny No. ____ _ 

1 rt palycooTer-. Af ~ f'r1a'th"t. . od of Shipment S'aml ~ doubl e-bacmf!d, micked on- wet 1 ce 
I 

to Wes tort L.s.bs, Uonv111e, PA. i 
I 

bt•~P'•H~td11Raf'Mria Ho hazards de'teeted ••1th 1"1eid 1nstrunent.s. $ee, S.imoie-.1na1"51s ! 
uest 1'oi-1nd1v1du~i conu1ne\""S. and an4ly~is. ?Mor"fey turnan>und 1-; N?que1ud. j 1-------------------------------------i 

' 

(S) · t>ctt1es 
(S) bottles 

(Z) bott1as 

a.tammr. 

/'1':Ji 
~ ,· 1 ;,L~,.,_ 

Oate,,Time: 

Oautnmr. 

Fina SoimeM• Oi10«Mition 

j Oi~br. 

000131. 

l·· ·- ---···· ,.. . . . 



rn i ic In r.mr.1 t?J.oq, cu~ ~ 
@~· \ ' 

1 
• u-. .., • '-""' SAMPl..5 ANAi. ~SIS REQIJ~ 

r\antani~ c.o.i: ~~ 

~ 

~ J , G, :10(1arr Osi. ~-1p-Cl2 
:mc,anv~ A.ft, Olaoaerr 1'/t, tteodd x T•1-12hcne ! SQ? l :117 -·JZS?/jZJ-zrizs 

~ • Oeta Tune 
N&nb« ana,Ty-p,e of. $.&mc,4- Coma.ln.nJ~ R~ ~UIT\Oel' Cotlectlld C04ectad 

G:lt Ii 9-t6•92 1124- (t) toOOml r,last1c/ tC? Metals ~titCl 

P1J 741T 

I Hn 1!1f'I 

I I .,,,. ~" rr4n 
I I 1 T ?fi ( 1) Tl1nnm1 M1 H <:: !' ~onri -1/01' ~dn 

I 'T17~ ,,, 1nnnm1 ,,,11~1--t,-/ r•,~niria ,-,..i,.~, nnin 
,. 1129 (1) Z50m1 irlas.tie/ Anions,. ml.,-NO., EPA 35J.J 
. ,. ll~l (l) 500ml r,lastrc/ Alu.lin1~ EPI\ 310. l •p ... 

7GJZ * I 9-16-92 I 1527 (?) 40ml !~lass/ VOA 8240 

I 15JQ ( 1) 1000ml 11hst1c/ !C? l".etaT~ . 5tll0 

I . Ptt 7'121 

. I I I Htr 747fT 

\ I I I ,,, s~ TTA.O 

I 1534. ( 1) tnm"'T a.nh$ s I ~emi -VO/\. ~fl,, 
I ~I ~ I 1537 (1) 1~nnm1 o,~~t1e/ C:V,tniti•. i,if".-1 <imn ~ 

rr1~~, I H ~-Tli-l1~ ,~,7 I (7) M1"'l attT u~/ 11"A tl~d..11 

~ I I 
l I .i-----_ I I 

I ---.._____ J }-. ,1 0 n ' ,.,. " f-,V ~ f .._ • I • - - • • • • 

I I I ~ • T~iv.,11 I 11.J!\f1J-\l(UUrt U 
I 1-/ I, ,-a---:;-.....__ 

·- ---..........__ 
I I 

I 
•TTI)• Qt Sem11&• A._,,,.. 

'- - UQ...ci sa-~ r - nuue x.-OUla' 
Ol. - OC'Wff U®id& a -au St. - Sludae 'N -Wat.W' 
OS-Onan-~ i - SoiA SO - SaUd 'M • Wlo.-

Me!ci ln10mwiaft SAF .- gz.302. JOO Al'"'!!a '~asta- \~ata..- Chanc'teM?at'ton. 1101'"~ done- ta ~C.4-tA 

~'l"l'rt0cnl • ?"'101'91:!:I turna?"Ound i ~ ~ue,~u. 

Sold&HlllldllnQ. wUor S&:araqa ~afffl7J ~ to bt '<~t ~~l ::3 ~ 4°i; ~MgJ: ~~ •JDC.J:;c;j :J:. 

?~11:1bJe ~ Hazllda. ~a '.-, ~ziu::i~ cct:'::::t ·:a ttt 11-f II la i :a:sm"""'T1".S: 
000132 

! 

~•10411911 

-- ··-- · ·•· · -



C--IAlN OFOJSTOOY 

OIJy ronn 1ntt1.lt0C' J -~. Ho~an 
__ ....., _______________ _ 

_ ....,a, .... ~~· ..iO ... J,...an~d,..eo1,,r ... t ... rt .... ,1,J.tt&.,.c ...itl...ieo.i.dl.i.d.J..:t~------- retephon• 17?.-1'ZS2/ 17l-Z026 

e<t o.si9Mti~~Unq Locations. 300 A1•n Waste Watt,- Cha"l'"ae

M :sti on. S).F J 9Z-J02. Worl.t done ta RCRA pro~:>col 
CcU«tion Oat• 9- 16-~ --,.::----

__ .:s_~_L ___ o. ___ fi:g__.;i..._ __________ Fi.td t:ogt>ook No. Wc;-'1-urt 
__ ,s..,,z ..... , s .. 0 ..... z2 ... s...._r ___________ Offsl~Prap.rty No. ____ _ 

otSNi,,Tt.nt Samole-1 doubl~baqqed. packed on wt fci? in po1yeooler. A1r fr1e~ht. 

Q4Ci ta \ileston Lab~ Ltonv111e-, PA~ 

b4~S4fflpt•H~ ~o hauni~ d~<:'b!d with f"f~1d 1nstr-ument5. See- Sam1e Ana1~is 

uest fot- in<11v1dua1 =nu1nert ind. ~a.,~1s. 

(7J bottles.-.. 

i IJ le~ 

\\ ;~--- ,-o , ... '1 ~ -' 

\ -~ . -· 

OatelTTme: 

~1 -

1~UIIT'ime: 
Ftnai Samm• Ol1001i1ian 

I Oi100Mdbr.' 1 o.-nme: 

0001:33 
~7(1u.l0) 



ft""! • 7r" 1,,.,, ,,nf"n f;l.oq;ov~ 
@wanoua· 1? 1 i .J,n u .. i-U.J7 

I I ' 
HlatanlCr.lli-, SAMPtE ANALYSIS REQUEST' C.O.C. 2.941 

~ W I ~ I ljgSJD,[l Ona 2-lfi-r7 

~tnVComact d.a. CJ ~aex:~ ~.tt. liccac :t ieleonon- l SQQ ) JZZ-12SZ!JZ:I-2,,,f: 

s.m~ • Caw Time 
NUll'lbw ~ TVlM of S.,,,,c,a. ~~• ~~ I Numo.,i ~ · Coflectld 

07G.14 \i 9-16-97. tt13 ( t) lOOOr,1 ,,, as-e1 c/ rc-99 ~t-7.317 
\ 1114 ( 'l) 250ml ll'fl a~~ ~Pn-tum/ iM H ,m 0r -?'."r.'n ,._i4 11, -?1rn .i\ I 

l1 d7 ( d. 1 rnnn,,,1 ,.,, 11~1-• ,., ~ .. ,,..., ~,,~,. ,-~ - 1 .,, or -'1.in1 

\ ,.,,_,c;r, ,,. • .t., n A. I 
I r_,.,o o, _.,..,,, __ 
' 

I ~ .. _a,., ,,, -1'"t1,{ f 

~"'-1il.'T Qf -~,ic; t : 

• ~ ... •• i, .. - .,.,a, .,.,(t .,,.,, .,,. ~ o, ~~c; 

i07G:l5 '19, g-16-92 1544 ( t) lO00mt ,,, a.stic/ rc-99- . RL-2317 

I 1547. (Z} 250ml a.ql ass. ~ep~ irl t1Ul'lt RL-rnn . . 
I 

C-14 Rt-Z'.101-~ 

' 1552 I c 4.) tOOOmt· o1ut1c/ GalTfflil Scee, Cs-137 Rt...LJOJ 
I 

' I I I Ca-6'1 RL-4-'.J04 
> 

!-l29 RL-2J06 J 
I I Sr-o/.1 ~ -'.M'T4 . 

I I I . 
Am-;71(1 Rl-?1?f; 

i I . I 
~ - I ~,1-,1~ _;,1q ?dO. 7111 Rt _,.,.,c; I 

' 

--J__ I I - ! 
·•'i> 

I ! ~ I r - I 
I 

I I "7"---LbK: ----Ar.-

I I -----+-t r-: a ,l ia 
-

I~ I \) 

- I I I -
•TY1Mtt~ ,..._~ l..-UcN&4. SE -s.csunenc T -r~ X.•OUlal' 

OL - Orum uQUid&. a -an SL -Studae w -wauw-
OS - ~ S°"ds S - Soil so -scad WI -'Mo• 

FflMi~ SAF-. 92-10Z. :1nn i\~,1 '"~stl! Hatl!Y- 01anct2nzat1ort. \-for'c don~ to P.C?.A 

?Mtecoi. ~aimle- B07Gj5 2 Galff"a Snee ana1l511~ t ota.1 vo1t.ll:!t!- on1v jSl)(t ml due, ta 

~ amJ i:- ''2 J l.lffll!' i 1 r.r1 U t1 ans. ' 
Samle!' ta be- '<!rte i:ool@d ta "-0 C' r>r1or- t o analv!1~. 

' 
SQ«11&, HUIGllnci Midi« 3mnQe 

I 
I 

I I 
I 
I 

?13ss+blaS...-Haara&. ~gDc g1:1;~~ •!!d ,.,; ~tt f-,,: J il 1 Il:i~.,t: • . 
000134 

-~•ICGl81J 
•• ,,.. .. t -......- ,.. • ~ - • ......... ...,. ..... . _.._.. . '-"•'·· ... ·-· 



OiAJN OF CUSTOOY OOJ008. 

stody Form Initiator ~--· .. :£».....1. G:....,, __ .... &..;.;;:;;.G-~/H==--------
~ny OltTt3Cr ___ /1 __ , __ e._. ___ .;a;o_c_,4_· _"1__::0_§:n:~.__ ______ i.t~cn• . 2- 3 z;S::::-

jettO~<J11~~pHng~ons. 
1 

r·WF' '77 -3 0 z_ Olllection Cate 9 - / 6- 67 2: 
3C?'O ~ /4./ l1S r;::::. A)~~ 
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