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I have reviewed the Inorganic and Radiochemistry results reported in this
data package (when appliicable). The results meet the requirements of
“242-A Evaporator Feed Characterization Project -~ Statement of Work" -
WHC-SOW-91-0002. This data 1is an accurate representation of the data
generated for the requested laboratory analyses performed.

oS, // 0 /foe

H. Tillman Date
42-A Evaporator Project Manager

I have reviewed the compiled report and certify that this data package
meets the document standards of the RCRA Data Packaging Procedure
L0-150-151. This data package is complete and contains the data generated
from the requested laboratory analysis performed on this sample.

A Ty ) oy s

L. R. Webb - "~ Date
Records Management Spec1al1st '
Data Coordinator :

I have reviewed this report and certify that this data package meets the
requirements of “Quality Assurance Project Plan for the Chemical Analysis
of Highly Radiocactive Samples in Support of Environmental Activities on
the Hanford Site" - WHC-SD-CP-QAPP-002, unless superseded by the Statement of
Work or Waste Characterization Plan. This data package is a complete and
accurate representation of the data generated from the requested taboratory
analyses performed on this sample based on the QA Review Process. This Data
Package has been reviewed by the Laboratory QA Officer or designee.

:§> ‘ 9/ 05/
L. P. Markel Date
Laboratory Q.A. Officer

The data contained in this hardcopy data package has been approved and
authorized for release by the Laboratory Manager or Manager's designee as
verified by the following signature.

¥ (leep G /692 —

M. A. Bell Date
Manager
Processing and Analytical Laboratories
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242-EVAPORATOR FEED CHARACTERIZATION
INORGANIC CASE NARRATIVE

Introdyction

The analysis of samples in support of the 242-A Evaporator Feed
Characterization Project for Fiscal Year 1991, was performed by
the 222-S Laboratory during the last quarter of 1991 and completed
during the first quarter of 1992. Samples received and analyzed
for the inorganic and conventional parameters were performed using
methods specified in the Statement of Work (SOW), WHC-SOW-91-0002
Westinghouse Hanford Company, 242-A Evaporator Feed
Characterization Project Fiscal Year 1991, September 1991.

Samples submitted to the laboratory were identified as:

1. TK-102-AW (referred to as 102AW in the remainder of this report) the
feed tank prior to the evaporator.

2. TK-106-AW (referred to as 106AW in the remainder of this report) one of
the candidate feed tanks into 102AW.

3. TK-103-AP (referred to as 103AP in the remainder of this report) the
other candidate feed tank into 102AW.

The inorganic constituents requested for analysis on the three tanks were
divided into the following categories; metals by Inductively Coupled Plasma
(ICP), metals by Atomic Absorption Spectroscopy (AAS), and conventional
parameters by specified methods. The results were obtained using approved
methods as specified in Table I of the SOW. Quality analyses, including
number and frequency, were performed in accordance to guidance found in Table
2 of the SOW. The parameters analyzed for from the three tanks are:

Metals by ICP

Silver Ag
Aluminum Al
Barium Ba
Cadmium Cd
Chromium Cr
Iron Fe
Magnesium Mg
Manganese Mn
Sodium Na
Lead Pb
Zinc in
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Metal S
Arsenic As
Selenium Se
Mercury Hg

onventignals C

Fiuoride F
Chloride C1
Nitrite NO2
Nitrate NO3
Phosphate Po4
Sulfate S04
onventi Specified Methods

Total Organic Carbon TOC
Total Inorganic Carbon TIC
Cyanide CN
Hydroxide OH
Ph

Specific Gravity SpG

Differential Scanning Calorimetry DSC

The analysis of the samples for Cyanide, Total Ammonia, Total Inorganic Carbon
(TIC), Specific Gravity, and Differential Scanning Calorimetry (DSC) were
performed using methods traceable to ASTM or EPA. All other analytes were
determined based on EPA SW-846 methods or current approved WHC golden rod
procedures.

The Quality Objectives and requirements for this work effort were set to
achieve the highest quality data. Factors relevant to sample matrix and the
applicability of the methods to these complex matrices of samples from the
evaporator candidate and feed tanks may have lead to biased results for some
analytes of concern. The Quality Objectives were:

1. Matrix Spike and Matrix Spike Duplicate per batch or for no more than 20
samples which ever is less. The calculated Percent Recovery for these
analyses to be within 75 to 125% and the Relative Percent Difference
(RPD) must not exceed % 20%.

2. One sample in twenty was to be analyzed in duplicate where specified.
The duplicate results must agree with an RPD of + 20%.

3. A blank must be run for each batch or for every 20 samples.

/\/ %f/f‘z_
J. H. Tillman, Manager

Inorganic Chemistry PAL
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242-EVAPORATOR FEED CHARACTERIZATION
INORGANICS CASE NARRATIVE

Problems encountered:

Samples from the two candidate and one feed tank into the evaporator
were received into the 222-S laboratory during the laboratory's transition
period from process to environmental analysis. This transition period
signaled a change in the analytical protocols required to meet different, and
in some cases, more stringent conditions. Most of the problems encountered
during this work effort can be attributed to the response of the laboratory to
these changing requirements. Nevertheless, the data generated for these
samples was obtained using the best available laboratory practice at the time
of sample analysis. The following problems were observed to have occurred
throughout the samples submitted from tanks 102AW, 103AP, and 106AW:

(1) In a few cases, the analytical data cards are not corrected with one line,
an initial and a date. Also, due to insufficient training, the chemists
signed the analytical data card in the incorrect location. Though the
analytical data cards were signed by the cognizant chemists, they were often
signed in the inappropriate location on the card. This indicated the need for
appropriate training to address this problem. This training effort has begun.

The Extension "1621" on the data cards represent an old extension which
specifically denotes "TOC" analysis.

(2) Instrument Detection Limits (IDL). Detection limits for the parameters
determined were obtained using the method prescribed by the US EPA. The
instrument detection 1imits for the metals determined by Inductively Coupled
Plasma (ICP), Atomic Absorption (AA), lon Chromatograph (IC) and classical
methods are obtained from an aqueous matrix. The instrument detection limits
for the analytes on actual evaporator feed or candidate tanks would probably
be higher due to matrix efforts. The standards used to prepare the solutions
for the detection limit determinations were obtained from bonifide and
reliable sources. The procedure basically requires the analysis of seven
replicates of the analyte at a concentration two times the noise level for the
instrument. Following this protocol, the instrument detection Timits were met
or exceeded when compared to the IDC's in the Request for Special Analyses
(RSA). Typical instrument detection 1imits obtained during this work effort
are listed below:

1 of 2
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nalyte Detection Limit (ppm)
Required Actual
Arsenic (As) 5 .005
Cyanide (CN) .10 .010
Mercury (Hg) .20 .002
Ammonia (NH4) 500 .100
Hydroxide (OH-) : 1700 17.000
Selenium (Se) 1 .005
Total Inorganic Carbon (TIC) 5000 5.000
Total Organic Carbon (TOC) 500 5.500
Fluoride (F) 6000 .090
Nitrate (NO3) 5000 .240
Chloride (C1) 4000 .040
Nitrite (NO2) 5000 .180
Phosphate {P04) 10000 .130
Sulfate (S04) 10000 .130
Aluminum (A1} 50, .075
Barjum (Ba) 2 .003
Cadmium (Cd) 1 .004
Chromium (Cr) 5 .004
Iron (Fe) 10 .007
Lead (Pb) 5 .030
Magnesium (Mg) 1 .0001
Manganese (Mn) 2 .001
Silver (Ag) 5 .018
Sodium (Na) 60 .048
Zinc (2n) 2 .002

Detection limits for the analytes required in the Statement of Work are
listed for each set of samples. These instrument detection limits vary
according to the analyte and instrument and were generated in accordance with
the Request for Special Analysis (RSA), the internal memo, "Recommendations
for Tank Farm Waste Analysis" by T. D. Blankenship, dated November 26, 1990,
and references the document, "Detection Limit Package, Appendix B" for the
241-U-110 Single Shell Tank Waste Characterization data package, dated August
9, 1991. The detection limit study performed for Core 5 followed recommended
EPA protocol.

"
W/ 7
J. H. Tillman, Manager
Inorganic Chemistry PAL
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Detection Limits of Radionuclides

Listed below are the detection limits for indicated radionuclides for sample

R348.

Radionuclide

C-14
Pu-239
Am-241
Tc-99

1-129
Sr-90
Se-79

H-3

Total U
Co-60
Cs-134
Cs-137
Ce-144
Eu-154
Eu-155
Nb-94
Ra-226%*
Ru-106
Sn-113

DL uCi/L

1.1x10°

7.6x107
2.0x10°2
3.0x10°2
8.2x10°2
4.4x1073
5.6x107
1.1x1072
1.1x107*
5.0x10*°
6.0x10°°
9.0x10"°
4.5x10""
1.8x10"!
1.1x10"
5.0x10*°
1.8x10"!
1.1x10%2
6.0x10"°

g/l

*Based on the gamma peak of daughter Bi-204

The gamma 1imits are based on the background spectrum of the Ge detector which

was used for counting of the above mentioned sample.

The data reduction of

the background gamma spectrum was done under the same parameters {sample size,

sample geometry, and counting time) as used for the sample.

Note that the

limits will change in the sample depending on the presence of other
radionuclides, their gamma-ray energies, intensities, and their levels of

activity.
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242-EVAPORATOR FEED CHARACTERIZATION
INORGANICS CASE NARRATIVE
TANK: 106AW

Problems encountered:

The samples taken from the 106AW tank appeared to be aqueous with no
visible organic layout. These samples also had a yellow tint. The laboratory
check standards for the specific batch of samples were within the control
Yimits for the Ion Chromatographic analytes and the conventional tests run.
The Inductively Coupled Plasma (ICP) metals which rendered questionable
results in the check standards were lead, magnesium and zinc. The results for
these metals were outside of the control limits of 100% * 20%:

Analyte % Recovery

Initial Check Standard Ending Check Standard

Lead (Pb) 120.0 113.6
Magnesium (Mg) 568.0 467 .2
Zinc (In) 230.0 243.3

The spike recovery value for aluminum in sample R318 implies a chelation
matrix effect that resulted in an extremely low recovery value of 26%. This
effect was also observed in the case of total chromium, where the recovery
value was 18.1 %. ' Magnesium was the worst offender with a 0% recovery value.
The less than values observed throughout the metals analysis for these samples
is an excellent illustration of the elevated detection limits anticipated due
to matrix efforts. Though assumptions can be made from the data obtained, it
must be noted that the possible effects of processes such as chelation,
complexation and chemical reaction may have had a significant effect on the
results of the analytes of interest.

Reference is directed to the Internal Memos dated September 9 and 10,
1991, describing "Shipping Anomalies Noted in Samples from TK-106-AW". The
recommendations presented appear to have been incorporated into the system to
ensure sample integrity and minimal exposure to the laboratory staff.

Sesk

Mantarg Operations ang Engineenng Contractor for the US Department of Energy
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Procedure LA-365-132 was used for the analysis of Se-79, a radio
nuclide. Procedure LA-365-131 is the atomic absorption method for total
selenium, which was not requested for this sample. No spike was run for
Tc-99. The percent recovery for uranium was outside the control limits. No
rerun was performed on this sample for no apparent reason.

Data Packaging did not receive a printout for Selenium 79 Analysis
Sample No. R348-5789. We contacted Stan Catiow, the chemist, and were
informed that the missing information is not retrievable.

Method LA-220-102 was approved according to the SOW but method
LA-220-101 was used for the analysis of samples for Sr 90. Method LA-220-101
is specific-to liquid samples and was applicable to the samples within this
project. Method LA-220-102 is specific to Sr 90 analysis of solid samples.
Both methods should have been identified and approved for use in the analysis
of these samples.

) 2
//\/ 7@%;
. H. Tillman, Manager

Inorganic Chemistry PAL
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From: Office of Sample Management , 16500-90-0
Pnane: 1-1069 MO-146/200W 716-08
Date: November 26, 1990

Subject:  RCCOMMCNDAT.IONS FOR TANK FARM WASTE ANALYSES

To: T. D. Blankenship R1-62
ce: 3. 0. BriggsJEM T6-14

J. A. Cacker R1-51

D. L. Halgren " R1-51

J. H. Kessner) 16-08

E. J. Xosiancic $0-61

C. R. Stroup T6-07

N RLW File/LD

Reference: Internal Memo, T. D. Blankenship te L. J. Kesiancic, "Tank Farm
Waste Analysis Requirements,” dated September 10, 1990,

The referenced Internal Memo requests information regarding laboratory
analytical capacity for a variety of analytes to support Tank Farm and
Evaporator operations. Specific comments and suggestions for each have been |
‘prepared along with information on suggested minimum quantitation Timits W
(MGLs) for the needed analyses and recommended reporting formats. With the
exception of Nb*, all requested analyses are currently performed on-site.
Laboratory capacity exists to support these programs if sufficient
prescheduling of activities is done to coordinaLe with times of high sample
throughput in the laboratory (e.q., single shell tank sampling).

The discussions that follow are based on the assumption that the laboratory
will be performing “"standard" regulatory type analysis. Analysis MQLs are
based on proven laboratory experience, turnaround times are based on
requirements in the Tri-Party agreement, and reporting/validation formats
based on WHC-CM-5-3, Scction 2.0, “Data Validation for RCIA Analyses.* This
information, is Summar1zed in the following attached tables:

-

Table 1 MQLs for Inorganic Analysis

Table 2 MQLs for Radionuclide Analysis

Table 3 MQLs for Organic Analysis (these are CLP requirements
but will form the basis for all organic analysis)

Table 4 Sample Turnaround Times

Table & Result ReportingsVYalidation

Table 6 Validation Criteria - Generic Data Quality Objectives

(0QOs)
If specific needs different from this standard are required for a given

program, these nceds must be defined in the program’s Waste Analysis Plan |
—_ (WAP) or cquivalent documentation and negotiated with the laboratory to assurtﬂ

5.6
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compliance. While it is expected that in most cases specific needs will be
more stringent, if Jess stringent requirements are appropriate, these should
also be defined in the WAP. This could significantly reduce analytical costs
and turnaround times.

Characterization of Waste Streams Discharqged to_Double Shell Tanks (DSTs):

These streams are from ongoing operations of the site and will need analysis
for two requirements; verification of compliance to tank farm storage
specifications {processing parameters), and determination of composition for
regul atory based designation of the waste (hazardous waste designation).
Processing parameter based analysis will be equivalent Lo current praciice and
should be predefined using laboratory “routine set" analysis. The analysis
will be performed under the quality assurance requirements of NQA-1 with
typical result turnarounds of | to 5 days. Results will be available via the
laboratory reporting system (LCCS).

Analysis of the samples to mecet the needs for hazardous waste designation will
require more stringent quality assurance than for processing parameters.

Those components that fall under both needs will likely be required to be
analyzed by both protocols. Unfortunately, analysis turnaround times for
designation will likely exceed needs foar normal processing parameters. If
processing parameter analysis results show a component to significantly exceed
a hazardous waste designation limit {(e.qg., a sample is sufficiently caustic to
qualify as a extremely hazardous wasie based on corrosivencess) reanalysis of
the sample under the more stringent protocols would not be necessary. [n no
case will analysis performed to processing parameter protocols be suitable for
designation as an intermediate level or as nonhazardous waste,

0ST _Characterization Analysis:

A1 of these analyses will be required to be performed to hazardous waste
degjgnatioq protocols. Currently, ne analytical capacity exists to perform
Nb™ analysis. This long lived (2x10° y) beta emitter is not expected to be
present in significant quantities and will require development efforts to
analyze for. Addition of tota) beta (TU) analysis to the analysis request
should allow for screening for significant levels of unaccounted for beta
activity and assessment of the needs for additional specific beta emitting
radionuclide component quantification.

Analysis for Pu®? at the 222-5 Laboratory {s complicated by the presence of
this isotape in the spike (Pu™™™) added to the analysis to allow coEEuctton

for overall yield in the proceduro. FOEJ"S"'V' oxpoectod samples, Pu™" activity
will be only a small fracllon of the Pu*"¥*Y activity and may be approximated
using {sotopic ratios based on historical {rradiated uranium processing.

. . . 1
J ]
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Samples having greater than normal Pu®™® (e.q,, associated with previous
irradiated thorium processing) qftivity will be detectable using the current
procedures. In these cases, py3s activity can be quantified either using a
special analysis or through determination of isotopic ratios based on mass
spectral analysis.

Analysis of Samples for the 242-A fvaporator:

A1l analyses identified in the Internal Memo appecar to be for hazardous waste
designation neceds. It should be noted that analysis of the vent stack will
require the installation of specialized gas sampling cquipment.

Genoral Commonts:

Analysis of two major hazardous waste designation groups were not requested
for any of the streams; semivolatile organics and Toxicity Characteristic
Leaching Procedure (TCLP). If these analyses have not been assessed f(or

inclusion in the requested analysis, it is recommended that they are reviewed
for inclusion.

The current schedule for implementation of organic analysis capacity at 222-S
Laboratory is for early in 1991, most praobably after March 1, 1991. Unti}

!

capacity becomes available at 222-S Laboratory, organic analyses (VOA and TOX)

will be performed by the Pacific Northwest Laboratories (PNL). This will
require transhipping of samples sent to 222-S Laboratory, but should not
seriously affect result turnaround or quality.

Cstimated cost information for the requested analyses is shown in Table 7.
These costs are based on analysis of organic components at PNL. When organic
capability is available at 222-S Laboratory, costs will be reduced slightly.
Addition of semivelatile organic analysis to the lists would increase costs
$2000 per unalysis. Addition of TCLP Lo the list would increase analysis
costs $1500 for those samples containing greater than 1% solids. Ffor liquid
only samples, no additional preparaticn is required for TCLP and the analytes
of concern are already included in the analysis requests,
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If you need any additional information or have any questions, please call me
on J-3869. '

ke 77 PP orr

R. L. Weiss, Principal Scientist
Office of Sample Management

Jjmd
Attachments - 7
CONCURRENCE:

C:IJJHA . T

Stroup, Manager

Date U/Z%/?Q

Ana]ytlc al L borateories
fﬁé i/ 7 Date _Z/Z:Z/{ / ‘?‘&

riggs, Manager
22 Analytical Laboratoyy Complex



Analvte

Analyzed by

Al
GBa
1}
Ca
Cr
Cu
Fo .
Pb
Mg
Hg
Nd
p
Sm
Si
Na
S
Th
Ti
U
ir
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TABLE 1 |
RECOMMENDED ANALYSIS MINIMUM QUANTITATION LEVELS i
for TANK FARN WASTE ANALYSES
High Salt Low Salt Analvte High Salt Low Salt
Lquid or " Liquid Liquid or Ligquid

solid/Sturry Solid/Slurry

Inductively Coupled Plasma Spectroscopy (ICP)

50 0.5 As 20 0.2
2 0.02 Bi 100 0.%
20 0.0% cd 2 0.02
0.2 0.002 Ce 100 1

5 0.05 Co 20 0.2
20 0.2 Cu 2 0.02
10 0.01 La 20 0.2
30 0.3 Li J 0.03
0.1 0.001 Mn 2 0.02
5 0.05 Mo 5 0.05
250 2.5 Ni 20 0.2
50 0.5 K 250 2.5
200 2 Se 100 1
100 0.5 A 30 0.3
60 0.6 Sr 2 0.02
GO 0.6 Ta 50 0.9
20 0.2 sn 2 0.02
30 0.06 W 200 0.5
1500 15 in 2 0.02
80 0.1

Analyzed by Specific Atomic Absorption Techniques

As
Se

5 0.05 Hg 3 0.03
5 0.05

Anion Analysis by DIONEX

£
NO,4
PO

{
6000 10 Q 1000 5
20000 10 NO, " 20000 10
10000 10 S0, 10000 10

Specific Analysis

co
R
Y
OH

5000 50 TOC(carbon) 5000 ' 50
0.1 0.01 NH, 5000 50
100 1 TOX(ch]or1ne)lOO 10
0.2 0.002 psc hd

Valuas for solids are as ug/g
Values for liquids are as ug/ml

"DSC will be used to screen for the presence of exothermic reactions.

Specific quantitation limits are not required for this screening

5.10
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TADLE 2
RECOMMENDED ANALYSIS MINIMUM QUANTITATION LEVELS
for TANK FARM WASTE ANALYSCS

Analyte Solid/Slurry High Salt lLow Salt
) . Lwquid Liguid

Alpha Total 100 1 0.0l

Beta Total 150 1.5 0.0J5

Radionuclides Analyzed by Gamma Cnergy Analysis

Co*®

Cs"’ g :
RuNth1% 50 s

Radionuchides Analyzed by Separation with

H?‘ 75 1.5
¢ 50 0.5
Nbo‘ : - ?
5o 50 0.5
™ mi 150 1.5
T 250 2.5
) 900 Y

Radionuclides Analyzed by Scparation with

234 1 1
200 2
Puif“"z‘“ 50 0.5
A’ 100 1
Cm?** 100 1

Values for solids are as pCi/g
Values for 1qu1ds are as pCi/ml
| i
° No current inalysis capacity for Nb%
'Potential interferrence on Pu®® analysis
added to the analysis

0.04
0.0%
0.5

Beta Counting

l5

.25

.25
.015
.02%
.09

COCCO & C e

Alpha Counting/Alpha Cnergy Analysis

0.02"
0.005
0.01
0.01

from contamination 1n Pu®™® spike
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TABLE 3
TARGCET COMPOUND LIST (TCL) AND CONTRACT REQUIRED QUANTITATION LIMITS (CRQL) '

Quancitarclon Limlrse
Waleg soll On_Column
Pescirldes/Aroclors CAS Number TTAR vl N gl

98, airha-BHC T I19.04-6 0.05 1.? 5
99, bacta-B8HC IN9-05-7 0.05 1.7 5
100, dalca-BHC IL9-06-1 0.05 1.7 b
0L, gamma«O0HC (Lindane) 50-89-9 0,05 1.7 5
102. Hepcachlor 76 <4is-8 0.05 1.7 5
103, Aldrlin 309-00.2 0.05 1.7 5
104, Hepcachlor epoxide 1024-5%7.3 0.0% 1.7 5
105, Endosulflan I 959-90 -4 0.05 1.7 )
106, Dleldrin 60-57.1 0.1l0 3. 10
107, &.,4° -DDE 712-55-Y 0.10 3.3 10
108, Endrin 72-70-8 0.0 3] . Lo
1097, Endosulfan 1I 33211-45-9 0,10 }.) 10
110, 4,4 -00D 7250l 0.10 1.) 10
1il, €ndosulfan sulfats 1031-07-0 0.0 3.) 10
112, 4,4°-DDT 50-29.1 0.0 3.2 10
11). Methoxychlor T2-43-5 0,50 17.0 50
114, Endrln kacene $)49%4-70-5% 0.10 3.3 10
Ll5. Endrin aldehydae ’ T421-36-3 0.10 1.2 10
L1646, alpha-Chlordane 3103-71.9 0.05 L.? 5 l
117, gasma-Chlordane 5103-74.2 0.05 1.7 5 '
110, Toxaphena 4001-15.2 5.0 170.0 500
119. Aroclar-1016 12624112 1.0 J3.0 100
L20. Aroclov-1221 LLL04-208-2 1.0 13.0 100
171, Aroclor-1232 LLl4l=1he) 2.0 (7.0 200
122, Aroclor=12142 3J46Y9-21-9 1.0 33.0 100
12]. Aroclor-1240 12672-29-6 1.0 13.0 100
124, Aroclar-12154 11097+69-1 1.0 313.0 100
125. Aroclor-1240 , 11096-82-5 1.0 3).0 100

* Quantitation limits listed for soill/sediment arn based on wet weighrt, Tha
quanclcaclon llmles calculaced by the laboratory f{or soll/iedlmenc,
calculatad on dry weighc basls as required by che concracc, wtll be higher.

Thera L3 no differentiatlon bectween the preparation of low and medlum soll
samples Lln thls mechod for tha analysls of Pesclcldes/Aroclocs.

A

12
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TABLE 3 (cont)

(continued) a aL mits*>

Low Med. On
. Water Sell  Sell  Golumn
Semivnlaclles ' CAS Number up /Sl up/Ve ue Ve Py
69, Dibenzafuran 132-64.9 10 130 10000 (20)
70, 2.4.Diniltvocoluene 12L-14-2 10 Jlo 10000 £20)
71, Dtedhylphchalacae Y4u=-06-2 10 Jlo 10000 {20)
72, 4-Chlorophenyl-phenyl

athar 7005-72-1 10 J30 10000 (20)
7). Fluaorens 86-73-7 10 310 10000 (20)
T4, H-NLtroaniline 100-01.6 50 1700 50000 (100)
75, 4,6-Dinlcro-2-mecthylphenol 5)4-57-1 50 1700 50000 (100}
76, Nenitrosodlphenylaminae N6-30-0 L0 130 10000 (20)
7Y. 4-frvomophenyl-phenylecher 10L-55-) 10 310 10000 (20)
78. HexachlorobunzZene Ll8-74-) 10 Jio 10000 {20)
79. Pentachlerophanol A7-86-5 50 1700 50000 (100)
0. Phananthrene 45-0L-A 10 330 10000 {?20)
L. Anchracane 120-12-7 10 Jlo 10000 (20)
A7, Carbalolae Ba=74-1 10 Jlo 10000 {70)
£3. OL-n-bucylphchalata Bis=T4 <2 10 330 10000 (20)
A4, Fluoranthene 206440 10 130 10000 (20)
405, Pyrane 129-00-0 10 330 10000 (20)
fit, Bucylbenzylphchalacte iy«64-7 10 Jlo 10000 (20)
87. 3,3’ -Dichlorobenzidine IL=94e=) 10 330 10000 (70)
0. Bsnzo{a)anchracene 36-53-1 10 Jia 10000 {20)
89. Chrysenas 218-01-9 10 116 10000 (20)
70, bls{2-Echylhexyl)phchalacte 117-41-7 10 316 10000 (20)
9L. bDl-n-occylphchalace 117-844+0 10 Jlo 10000 (20)
22. fanzo(b) flucranthane 205-99-2 10 130 10000 (20)
93, Benzo(k)fluoranchene 207-08-9 10 Jlo L0000 (20)
94, Renzo(a)pyrene 50-32-8 10 310 10000 (20)
75, Indeno(l,2,l-cd)pyrene 193<39-5% 10 330 10000 (20)
96. Dibenz(a h)anchracene 53-70-) 10 330 10000 {20)
97. danzo{g.h,L)pecylene 19124+ 10 , Jlo 10000 (10)

* Quantication limicas lisced for soll/sediment ara based on wat weipght, The

quanclcaclon limicas caltulacad by che laboracory for soll/sedilmenc,

calculaced on dry welght basls a3 requlraed by the concract, willl bLe higher.
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TABLE 3 (cont) '

TARCET COMPOUND LIST {TCL) AND CONTRACT REQUIRED QUANTITATION LIMITS (CRQL)

' a a miesw
Low Med., On
Vater Zoll Sull Column
Sem'volnciles CAS Number o wille wp/Kp e /¥go ()
3o, Phenol 108-95.7 10 130 10000 (70)
15, bils(2-Chleroecthyl) ether Tlladidiais 10 330 10000 (20)
J6. 2-Chlorephanol 95-57-0 10 3o 10000 (20)
37. L.,)-Dilchlocobenzena S4l73-L 10 110 10004 (20)
J4. L,4-Dichlorobenzene L0 absbo=?) 10 330 10000 (20)
379, 1,2-Dichlorobanzens 95.50-1 10 Jio 10000 (20)
40, ?-Mechylphenal 25-448-7 10 Jla 10000 (20)
1. 2,2'-onybls
. (1-Chloropropane)” 100-60-1 10 . )30 10000 (20)
42, 4-Machylphenol 106445 10 3o 10000 (20)
41, N-Niccoza-dli-u- -
dilpropylamine §1L~64.7 10 330 10000 {20)
44, Hexachloroechana 67-72-1 lc 310 10000 (20)
45, Niccobanzena M-93-1 10 110 104Qa0 (20)
46, lsophoronas Th«5941 10 330 10000 {20)
47, 2-Nlcrophenol #8+75-5 10 JJo 10000 (20)
48, 2,4-Dimechylphenol 105-67-9 10 310 10000 (20)
49. bis{2-Chloroechoxy)
me Chanas 111.91.1 10 JJo 10000 (20)
50 2.6-.Dlehlorophenal 120-03-2 10 130 10000 (210}
51, 1,2,4-Teichlorobenzans 10-42-1 10 330 10000 {20)
32, Naphchalsne 91-20.1 10 330 10000 (20)
53, 4-Chlacoaniline 106-47-8 10 330 10000 (20)
54, Hexachlorobutadlens 87-68-1 10 Ja0 10000 (20)
93, 4+Chloro-3-machylphanol 39-50-7 10 3o L0000 (20)
56, 2-Hethylnaphchalana 9Le57+0 10 330 10000 (20}
37. llexachlarocyclaopancadianae Tlelsl ety 10 lla 10400 (20)
58. 2.4,6-Trichiovophenol E3-06-2 10 A3o 10000 {20)
$9. 2,4.5-Trichlorophaenol 95-95+4 50 1700 50000  (100)
60, ?-Chlovonaphthalane” 9L-54-7 10 - 110 130000 {70}
6L, T-¥Nicroanlliina MlieThets 20 1700 %0000 {100)
H?, Dimechylphchalate L)t-11-3 10 230 L0000 (20)
6). Acanaphthylene 200-96-8 10 3130 10000 (20)
64, 2,6-Dilnltracolusne $606+20-1 10 3310 10000 (20)
65, J-Nicroaniline 99092 %0 1700 30000 {100}
66, Acenaphthana 83-12-9 10 Jlo 10000 (20)
67, 2,4-Dlntcrophenol 3L.28-3 50 1700 30000 (L00)
48, 4-Nicrophenol 100-02-7 50 1700 50000 {100}

# Previously knowm by cthe name bis{2-Chlorolsapropyl) ether

Con
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TABLE 4

SAMPLE RESULT TURNAROUND TIMES

Labaratory analysis and quality assurance documentation, excluding validation,
shall be limited to the following schedule:

Transuranic and hot cell analyses - 100 days annual average, but not to
exceed 140 days

Low-level and mixed waste (up to 100 mr/hr) analyses - 75 days annual
average, but not to exceed 90 days

Nonradioactive waste analyses - 50 days

Validated data packages will be issued within 21 days of receipt of the
results by the Office of Sample Management.

13

A
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TABLE 5 |
RESULT REPORTING/VALIDATION ‘.

The RCRA validation documentation package consists of the Office of Sample
Management Data Validation cover sheet (different sheets for tevel A, 8, or C
valication), supplemental Quality Control (QC) attachment pages, a copy of the

Chain of Custody, and al) sample data. One documentation package is completed
for each sample or delivery group.

Three levels of validation are offered:

Leyel A The minimum requirement for all RCRA data. The primary
application s for data used in waste designation/disposal. The
additional QC required by SW-846 will be assessed through laboratory
audits and Performance Evaluation (PL) samples.

Review Requirements:

0 Requested Versus Reported Analyses
0 Analysis Holding Times

Level O

Provides a more in-depth review for programs whose data are
compiled for use in later reports.

Review Requireﬁents in Addition to Those Listed for Level A:

(=20~ = I - ]

Lovel €

Matrix Spike/Matrix Spike Duplicate Analysis
Surrogate Recoveries

Duplicate Analysis
Analytical Blank Analysis

Requires that the data be reported in Sample Delivery Group
(SOG) data packages and {s applicable to RCRA governed programs

requiring Contract Laboratory Program (CLP) quality data from analytical
work done in non-CLP laboratories

Review Requirements in Addition to Those Abave:

i

cQocoooe

Initial and Continuing Instrument Calibrations

Gas Chromatography - Mass Spectrograph (GC/MS) Tune Criteria
Internal Standards for Gas Chromategraph Analysis
Laboratory Control Samples

Interference Check Samples (for ICP analysis)
Any Other QC Checks Performed or Required by the Methods of

Analysis

5.16
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TABLE 6
VALIDATION CRITERIA - GENERIC DATA QUALITY OBJECTIVES

1. REQUESTED VERSUS REPORTED ANALYSES

2.

A1l requested analyses shall be reported of accounted for.

HOLDING Tu/MES

Holding times shall be equivalent to RCRA defined times. If no RCRA
holding time exists, holding times will be 6 months unless specifically
defined 1n project specific documentation,

SURROGATE RECOVERY

Sample and blank surrogate recoveries must be between 80 and 120%.

MATRIX SPIKE/MATRIX SPIKE DUPLICATE

A matrix spike or matrix spike duplicate must be analyzed with every
analytical batch of every 20 samples, whichever is more freoguent.

Control limits will be between 75 and 125% with +20% relative percent
differences.

DUPLICATE ANALYSIS

Duplicate analysis must be performed with every analytical batch or
every 20 samples, whichever is more frequent. Control limits will be
+20%. [f bath sample and duplicate results are below the method

detection 1imit of sample gquantitation limit, then no control limit
applies.

ANALYTICAL BLANKS

A minimum of one analytical blank must be analyzed for every batch or

every 20 samples, whichever is more frequent. No contaminants should be
detected in the blanks.

INITIAL Awd CONTINUING CALIBRATION

Analytical {nstrumentation shall be calibrated in accordance with

requirements specific to the instrumentation and methods of procedures
employed.

GC/MS TUNE

Ion abundance results and tuning frequency requirements must be as
specified in the method employed for analysis.

INTCRNAL STANDARDS

Internal Standard area counts and retention time differences from the
associated calibration standard must be within the control limits
specified by the methods or procedure used.

5,17
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TABLE 6 (cont)
10. LABORATORY CONTROL SAMPLE

A1 Laboratory Control Sample recoveries must be within 80-120% for al)
sample matrices.

11. INTERFERENCE CHECK SAMPLE

Frequency of analysis and all Interference Check Sample solution results
must meet the requirements specified in the procedure used.

12. OTHER QUALITY CONTROL CHELCKS

As specified in project specific documentation.
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TABLE 7
ESTIMATED COSTS

16500-90-0
Attachment
Page 1 of

|
CHARACTERIZATION OF WASTE STREAMS DICHSRGED TO DOUBLE SHELL TANKS

Analysis for processing parameters

Analysis for hazwaste designation

DOUBLE SHELL TANK CHARACTERIZATION

Analysis for hazewaste designation

ANALYSIS OF SAMPLES FROM 242-A EVAPORTOR
Anaiysis of feed tank
Analysis of Process Condensate
Analysis of Slurry Product
Analysis of Steam Condensate
Analysis of Cooling Water
Analysis of Vent Gases

$500/sample
$5000/sample

$10000/sample

$5000/sample
$2500/sample
$5000/sample
$4000/sample
$4000/sample
$2000/sample
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Westinghouse Internal |
Hanford Company . Memo -
From: Office of Sample Management 28600-91-121

Phone: 3-4369 M0-346/200W T6-08
Date: Se,,tember 10, 1991
Subject: SHIPPING ANOMALIES NOTED IN SAMPLES FROM TK-106-AW

To: P. G. Haigh R1-51
D. L. Halgren R1-51
cc: J. D. Briggs T6-14

J. G. Field G2-02

' Y. V. Johansen T6-20
J. H. Kessne T6-08
R. J. Smith G2-02
W. A. McCormick G2-02
DYB File/LB

The 222-S Sample Custodian, V., V. Johansen, informed the Office of Sample
Management that there have been two problem areas identified with samples
from Double Shell Tank 24]1-AW-106.

The custody seals were one areca. Some of the custody seals were placed |
across the pin on the shipping container (pig)}, so that the normal torque
applied by the crane in 1ifting the container in and out of the B-Plant

truck caused strain on the seals. Also, the custody scals were inscribed in
pencil or ballpoint pen. This made the seals hard to recad because they are
silver colored and shiny. In the future, it is recommended that the seals

be placed on the side of the pig, across the seam of the 1id. It is also
recommended that a "Sharpie” marker be used to write on the custody seals.

The second problem was liquid inside the pig or the plastic bag, outside of
the bottle ¢* liquid waste. It appeared that the sample bottles were
intact, with tight lids, and that no liquid had leaked from them. There was
also an instance of a sandy substance mixed in with the liquid that had
smearable radloactive contamination over 10,000 disintegrations per minute.
This problem poses a contamination hazard to 222-5 Laboratory staff and is
an As Low As Reasonably Achievable concern,

Hanford Operations and Enginsering Contractor for the US Department of Energy
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P. G. Haigh 28600-91-121
Page 2 .
September 10, 1991

The Tank Farms procadure for sampling and shipping, "Sample Non-Aging Waste
Storage Tanky," (T0-080-030) and the Safety Analysis Report for Packaging,
"N-55 Overpack,” (WHC-SD-RE-SAP-015) were scrutinized for possible procedure
violations. Though none were found, this matteyr needs to be addressed to
prevent another occurrence.

1f you have any questions or need additional information, please contact me

on 3-4369.
. ézgazhn;¢a4—' j%/g;%?z;

Deborah Y. Bisenius, Technical Representative
Office of Sample Management

tin
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Westinghouse | Internal
Hanford Company Memo
From: Office of Sample Management

Phone: 3-4369

Date: September 9, 1991

Subject: SHIPPING ANOMALIES NOTED IN SAMPLES FROM TK-106-AW

[}

To: P. G. Haigh R1-51
D. L. Halgren R1-51
cc: J. D. Briggs T6-14

J. G. Field G2-02
V. V. Johansen T6-20
J. H. Kessner T6-08
R. J. Smith G2-02
) W. A. McCormick G2-02

The 222-S Sample Custodian, V. V. Johansen, informed the O0ffice of
Sample Management(Q0SM) that there have been two problem areas identified
with samples from Double Shell Tank 241-AW-106.

The custody seals were one area. Some of the custody seals were placed
across the pin on the shipping container (pig), so that the normal torque
applied by the crane in lifting the container in and out of the B-Plant
truck caused strain on the seals. Also, the custody scals were inscribed in
pencil or ballpoint pen. This made the seals hard Lo read because they are
silver colored and shiny. In future, it is recommended that the seals be
placed on the side of the pig, across the seam of the lid. It is also
recommended that a "Sharpie” marker be used to write on the custody seals.

The second problem was liquid inside the shipping container (pig) or
the plastic bag, outside of the bottle of liquid waste. It appeared that
the sample bottles were intact, with tight 1ids, and that no liquid had
leaked from them. There was also an instance of a sandy substance mixed in
with the liquid that had smearable radiocactive contamination over 10,000
DPM. This problem poses a contamination hazard to 222-S Laboratory staff
and is an ALARA concern.,

The Taudk Farms procedure for sampling and shipping, "Sample Non-Aging
Waste Storage Tanks,"(T0-080-030) and the Safety Analysis Report for
Packaging(SARP), "N-55 Overpack,"(WHC-SD-RE-SAP-015) were scrutinized for
possible procedure viclations. Though none were found, this matter needs to
be addressed to prevent another occurrence.

eborah Y B1sen1us

c,(_
Technical Representative
Office of Sample Management

tin

Hanford Operstions and Engineering Cantractor for the US Departmant of Energy
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[22] From: Vida V Johansen at -WHC32 9/4/91 8:13AM (1088 bytes: 15 1n)
To: Paul 6 Haigh at ~WHC216, Deborah Y Bisenius at ~WHC169

Receipt Requested

Subject: 106-AW Tank samples

Tm .-

N

-~

------------------------- Message Contents --e--eccccmcacrccorcaconccencn"

Two of the 106-AW samples we received on 8/01/91 and 8/02/91
were found to have liquid in their shipping container (Pig).
The second sample had moisture inside the plastic bag.

There was sand(?) mixed in with the liquid and when smeared
by the HPT th2 mixture was found to be over 10,000 DPM. The
lids were on tight and the bottles were intact.

The sample numbers are: 6AW791-7A--R9765

6AW791-78--R9766
6AW791-8BA--R9767

We have discontinued removing these samples from their
shipping containers until we hear from you. Please contact
me at 373-2271 or 373-2435.

Thank you
Vida Johansen
Sample Custodian-222s 1lab.

Ciermprge e
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SINGLE SHELL TANK PROJECT
Analytical Detection Limits
October 12, 1990

The following detection 1imits are derived on ideal matrices. These values were
derived by using either calibration standards or pure matrix standards.
Detection 1limits on actual single shell tank samplies are 1ikely to be much
higher. No information regarding procedure detection 1imits is available for
procedures hot listed in this report.

Procedure LA-355-131
Arsenic Analysis by Hydride Generation Atomic Absorption

Detection Limit = 0.005 ppm in solution

Typical sample dilution for the Fusion Dissolution was 0.0025g/mL.
Typical sample dilution for the Water Digestion was 0.010g/mL.
Typical sample dilution for the acid Digestion was 0.010g/mL.

Procedure LA-325-102
Mercury Analysis by Atomic Absorption Manual Cold Vapor Technique

Detection Limit = 0.002 ppm in solution
Typical sample dilution for the Fusion Dissolution was 0. Oozsg/mL
Typical sample dilution for the Water Digestion was 0.010g/mL.

Typical sample dilution for the acid Digestion was 0.010g/mL.
Solids were analyzed directly.

Procedure LA=362-131
Selenium Analysis by Hydride Generation Atomic Absaorption

Detection Limit = 0.005 ppm in solution

Typical sample dilution for the Fusion Dissolution was 0.0025g/ml.
Typical sample dilution for the Water Digestion was 0.010g/mL.

Typical sample dilution for the acid Digestion was 0.010g/mL.

6.1
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Procedure LA-533-105
Anion Analysis on Dionex Model 40001

Typical sample di1ution'uas 0.000099g/mL

Fluoride
Detection Limit in solution = 0.09 ppm.

Chloride
Detection Limit in solution = 0.04 ppm.

Nitrate
Detection Limit in solution = 0.24 ppm.

Phosphate
Detection Limit in solution = 0.13 ppm.

Sulfate
Detection Limit in solution = 0.13 ppm.

Procedure LA-622-102
Determination of Carbonate in Solutions by Coulometry

Detection Limit = 5 ppm in solution
Typical sample dilution was 0.0lg/mL

Procedure LA-344-105
Total Organic Carbon
Determination of Carbon Insolation by Combustion and Coulometry

Detection Limit = 5.5 ppm in solution
Typical sample dilution was 0.01 g/mL

Procedure LA-695-101

Cyanide - 0.1 ppm CN in solution
Spectrophotometric Determination of Cyanide
Procedure LA-634-102 .

Ammonia = 0.1 ppm NH,™ in solution
Ammonia by Kjeldahl

Procedure LA-645-001

Nitrite ‘ - 0.184 ppm NO, in solution
Spectrophotometric Determination of Nitrite
Procedure LA-265-101

Chromium VI =  0,1004 ppm Cr* in solution

Spectrophotometric Determination of Hexavalent Chromium

6.2
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Procedure: LA-505-151 (ﬁominal Detection Limits)

Inductively Coupled Plasma (ICP) Emission Spectrometer Operations and

Analysis.

Typical sample dilution for the Fusion Dissolution was 0.00019 g/mi.

Typical sample dilution for the Water Digestion was 0.000476 g/mL.
Typical sample dilution for the Acid Digestion was 0.000476 ¢/mL
Instrument Detection Limit ppm.

Aluminum
Arsenic
Beryllium
Borgn
Calcium
Chromium
Copper
Iron

Lead
Magnesium
Mercury
Neodymium
Phosphorous
Samarium
Silicon
Sodium
Sulfur
Thallium
Tin
Tungsten
Vanadium
Zirconium

0.0745
0.0223
0.0006
0.0083
0.0002
0.0039
0.0158
0.0073

- 0,0273

0.0001
0.0036
0.2130
0.0308
0.1525
0.0314
0.048]
0.0163
0.0646
0.0]44
0.0273
0.0186
0.0141

Antimony
Barium
Bismuth
Cadmium
Cerium
Cobalt
Europium
Lanthanum
Lithium
Manganese
Molybdenum
Nickel
Potassium
Selenium
Silver
Strontium
Tantalum
Thorium
Titanium
Uranium
Zinc

0.1424
0.0026
0.0839
0.0039
0.1359
0.0246
0.0024
0.0141
0.0032
0.0011
0.0049
0.0147
0.2122
0.0631
0.0183
0.0010
0.0273
0.0122
0.0035
1.1405
0.0017
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- TANK FARM PLANT OPERATING PROCEDURE

CHAIN OF CUSTODY

Company Contact Paul Haigh Telephone 373-4655
Bill of Lading No. N/A Offsite Property Wo. N/A
Method of Shipment B-Plant Sample Truck
shipped-to | 222-§ Lab
SAMPLING INFORMATION
Sample Collected by | SCOTT DARLING | dote -21-G ] 8-2/1-9] |1me | 0535 |

Semple Locations

241-AW Tank Farm, Tank 106-AW, Riser # 13A, Suspension Line

Length = 46 + .5 ft

Remarks v # yﬂz_j é
Ice Chest 6r Semple TF — Field Logbock and
[ Pig No. 5' Page No. N/A

SAMPLE IDENTIFICATION

Sample Humber

Sample No. 6AW791-1B
(Shipping No. R9590)

Sample Schedule Number

FD-A Pt. No. 54, Set No. 2
FSS-T-630-00001 (Draft)

CHAIN OF POSSESSION

Rel inquished by:

Received by: Cate/Time:
§2)-9/ 0930

Recejved by: Date/J ime:

Lt Abzadio !:4531/42/ /275
Relinquished by: Received by - Date/Time:
Relinquished by: Received by: Date/Time:

DOCU!.IQHII Ne. Rev/Hod Page
- T0O-080-030 C-2 15

—— ——

— -
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SAMPLE CHECK IN LIST

Date/Time Received_acf/og 2/9/ LOSS  Sample 1[040 7 7//" /8 |

Project _ /O Ae) Client ﬁi/ —2e) Yk l/&@u
Shipping Container 1IDd___7 F—S Shipping # /f.?ﬁ‘?o g
1. Condition of Shipping container?__(Srizrel
2. Custody Seals on container intact? Yes [4 No [ ] oodee MM
3. Custody Seals dated and signed? Yes {/] No [ ] et e Aacles!
4. Custody Seals ID # 334
5. Condition of Samples: . 1in good condition
broken
Teaking
6. Samples have: custody seals
=~ appropriate sample labels
7. The following paperwork should be accounted for (N/A if not applicable): |
Chain of Custody #(s).izes) |
Request for Special Analysis #(s)_asg
8. Have any anomalies been identified? Yes [X] No [ ]
9. Memos have been initiated for all anomalies identified? Yes g
Printed Name_; &5L)

Signature 24£:2L) /%%7{éﬂﬂa J
Date/Time f}é?ﬁZéJg/ £508¢

Please send copy to Office of Sample Management Data Administrator, T6-08 .

- 9
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" TANK FARM PLANT OPERATING PROCEDURE

CHAIN OF CUSTODY

Company Contsct Paul Haigh Telephone 373-4655
Bill of Lading No. NLA Offsite Property Ne. N/A
Method of Shipment B-PTant Sample Truck

Shipped to 222-5 Lab

SAMPLING INFORMATION

Sample Collected by &{mi‘f’ CFOS_S' Date

E-21-9/ |1ime |06 O

Sauﬂelmcaﬁons:f 241-AW Tank Farm, Tank 106-AW, Riser # 13A, Suspension Line

Length = 44 + .5 ft

Remarks - s ot HA)[T
'l:; ::?st or Sample B.— 23 ;:;ledut?gbook and N/A
SAMPLE IDENTIFICATION
Sample Humber Sample Schedule Kumber
Sample No. 6AW791-28 FO-A Pt. No. 54, Set No. 2
{Shipping No. R9592) FSS-T-630-0000]1 (Draft)
CHAIN OF POSSESSION
Relinquishe : Received by Date/Time:
4’2 W é &M £27:2/ O570
Date/Time:

R 2y 7Y S S

P -27- ?//0635'

Received by
§=2- 5+

Date/
/.; >/cz/ 0239

Relinquidhed by:

Recejved by:

Dnte!l’lme

Document No,

Rev/Mod

TO-080-030 C-2

Page

15

10
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SAMPLE CHECK IN LIST
Date/Time Received g’/;J-;//z—}, 07230 Sample ID___ AW 29/ - 2R

Project _ JAark 104 Client o</ - Al)  Tank Faenms
Shipping Container ID# L-23 Shipping 1____A #5292

1. Condition of Shipping container? /?a-mﬁ

2. Custody Seals on container intact? Yes I?(] No [ ] MIR—LW
3. Custody Seals dated and signed? Yes [7f No [ ] ulec,
4. Custody Seals ID #__ A/ 7
5. Condition of Samples: __2_‘/—_‘1n good condition
broken
— leaking
6. Samples have: —__ custody seals

__#— appropriate sample labels
7. The following paperwork should be accounted for (N/A 1f not applicable):
Chain of Custody #{s)/Zs)

Request for Special Analysis #(s) Ad

8. Have any anomalies been identified? Yes f;d_ No [ ]

9. Memos have been initiated for all anomalies identified? Yes $<]_
Printed Name Mﬂ,/ér MTZ,@)«,_/

Signature M_fﬂﬂ,ﬁ_
Date/Time 4/7& //@ L3

Please send copy to Office of Sample Management Data Administrator, T6-08,
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o TANKFARM PLANT :OPERATING PROCEDURE .

g

CHAIN OF CUSTODY

Company Contact | Payl Haigh Tel ephone 373-4655
| witt af Ledtng wa. | N/A oftaite Property Ho. | N/A

Method of shipment™ . | B-Plant Sample Truck

shipped to: = Y] 222-§ Lab

SAMPLING INFORMATIOM

Sarpie Collected by V. millec Date “§< 3} -9y

E=&I~F] |1im)0¢2q

-Supqumntjaw;?f;
R ___lLlength = 41 + .5 ft

241-AW Tank Farm, Tank 106-AW, Riser # 13A, Suspension Line

Remarks q¥4¢4,p H 43418

gam e | G-¢  lnusgwew | WA
SAMPLE IDENTIFICATION
Sanple Number 7 Sample Schedule Number
Sample No. BAW79]1-3A FO-A Pt. No. 54, Set No. 2
{Shipping No. R9G593) FSS-7~630-00001 (Draft)
CHAIN OF POSSESSION
Re! inquish : Recely : M Date/T ime:
R A oA, 222 -‘f// o2
Rel fshed Recelved by: Date/Time:
B‘TC\- M /%;W?Q M §-32.9 /0359
Relingquished by: Recel ‘ Dat ime:
Eadm»& Q&jﬁ ]/,:Zp MM/ 2729/ Q730
Relinquisned by: Received by:(;/ . Date/Time:

Document No. Rev/Mod

S TO-OBO-OSO”-T;‘-:u R Sl C-2

Page

15

I V-



~ Addendum 17 Rev 0

SAMPLE CHECK IN LIST

Date/Time Received_@[i@ﬂ_ﬁ}&_ Sample ID___AQ79/-34

Project _TAMK ) 06-Ae) Client_oX/{-A0) Taub Fapms

Shipping Container 101 (T= b Shipping I____ K 254.3

1. Condition of Shipping container? @cr)oﬂ

2. Custedy Seals on container intact?  Yes ™ No [ ] adee WJ
3. Custody Seals dated and signed? Yes [x] No [ ] wlec. W

4, Custody Seals ID # Y3/ g
5. Condition of Samples: __ X _ in good condition
e, | broken
. Teaking
= 6. Samples have: — custody seals
r"- __f’__ appropriate sample labels
- 7. The following p_aperwork should be accounted for (N/A 1f not applicable):
- Chain of Custody #(s)ldes) .
s ~ Request for Special Analysis #(s)_ro>

oy oy,
v n

8. Have any anomalies been {identified? Yes Pq. No [ ]

9. Memos have been {nitiated for all anomalies identified? Yes B4.
Printed Name_tJos JTMavses

Signature

Date/Time f,,éc.)/if /150

Pleasa send copy to Office of Sample Management Data Administrator, T6-08,

-~ 43



From:
Phone:
Date:
Subiject:

To:

_Dp-025
WHC-SD-WM-D
. addendum 17 ReV 0

VY JOHAMSEN

373-2271 . T4-20
August 29, 1991

ARRIVAL OF DST SAMPLES

JEANETTE DUNCAN T4-08 :

cc: Dehorah Bisenius T6-08
James Atlterberry T6-20

The following samoles were received on 8/27/91:
AAWT91~-1A-R9589
AAWTI ~-2A-RP591
AAWT7I1-3A-R2593
HANT91-1B-R9590
HAAW791-2B=RP592
AAW?%?1-3B-A93949

The manner in which {he custody seals were attached to the
shippina containers would not insure the samples intearity.

The writing could not be seen clearly. only the indentation
of what "it could be™ on the seals. I would suggest a
sharpie be used instead of a pen,

Paul Haioh was contacted and agreed the seals were not
oraonerly attached. He also agreed sampnle HR9594 shauld be
disposed as the seal apneared to be mutilated and the
intearily was questionable. The chain of custody on that
narticular samnle did not have the sampler’'s name listed.
Paul supplied the information for ae.

The fnllowina samples were received on 6/12/91 and 8/13/91:
R95%95%- 4AWT791-4A
A9997= AAWTI1~-54
R9P743~ AAW791=4A
RO594- AAW791-4D
R959A~- AAWT?91-~-5R
R9744~ 4AN?91~-4B

When the samnles were received-the seals were intact hut the
sionature and dale were not verified. The custody seal
numhers are not listed on ithe chain nf custody so the
numhers were not cross checked. Althouch the custody seal
numhers were noticed. they weres not recorded because this is
not in our Sample Receivina Procedure(l0-090-101).,

Vida Johansen



~ Addendum 17 Rev 0

~““TANK FARM PLANT OPERATING PROCEDURE

CHAIN OF CUSTODY

Company tontact | paul Haigh Telephone 373-4655
BILL of Lading No. - | N/A Offsite Property wo. | N/A
Method of Shipment | B-Plant Sample Truck
shipped to 222-S Lab
SAMPLING INFORMATION
— \va)
Sample Coltected by Joe QQDR‘Q'”"J' Date %~2 /- 4} &)~ ?/ Time Cle Yy

Semple Locations.

.5 ft

1 241-AW Tank Farm, Tank 106-AW, Riser # 13A, Suspension Line
'} Length = 4] +

Remarks odoo /2 4a00
! hest Sampl Fleld Logbook
o et or seple | (0 - @ faeifutock and | N/A

SAMPLE IDENTIFICATION

Sample Number
Sample No. 6AW791-3B
{Shipping No. R9594}

Sample Schedule Number

FO-A Pt. No. 54, Set No. 2

FS5-T-630-00001 (Draft)

CHAIN OF POSSESSION

RelinquisZeZbyM ﬂecﬁﬁd'm, ﬂ !'ZE‘_‘ DltelT}ulfé"?/ -~
Relmisahe:i yyp ' Rece%d by: E 2% % Dlte';l:? 5,/0 247
el oo ?2‘}2‘1 b angen $a7fes o320
Reli ished by: Received by Dnel'lime
_&d&ZﬂfDlz- 7CkKJ
AN M Atk / » 'Z o
Document No. ‘ Rev/Mod Page
TO-080-030 a - C-2 | 15
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Addendum 17 Rev g

OS T
SAMPLE CHECK IN LIST TSP
Date/Time Received t?-[/ol ’71/?/ D350 Sample 10 ALY 7 9/ - 34

Project M Client ,0¢// =M L) Tavk agms
Shipping Container IDI___ (3 -R Shipping I_K 959«

“1. Condition of Shipping container?__ér_m—pg

2. Custody Seals on container intact? Yes [ ] No [ ] ?
3. Custody Seals dated and signed? Yes [ ] No [ ] ?
4. Custody Seals ID # <2340
5. Condition of Samples: ___ _ 1in good condition
| broken
—_ leaking

6. Samples have: custody seals

appropriate sample labels

7. The fellowing paperwork should be accounted for (M/A if not applicahble):
Chain of Custody #(s)_[ia)

Request for Special Analysis #(s)ad

8. Have any anomalies been identified? Yes D(]’ No [ ]

9. Memos have been initiated for all anomalies identified? Yes [4.
Printed Name /A4 :)—5:{&,4)5:,-_)

Signature %&&é\/
Date/Time A‘:/a}{@ Jawn)

Please send copy to Office of Sample Hanagement Data Administrator, T6-08,

— — .

" ——
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-t

__ TANK FARM PLANT OPERATING PROCEDURE _

CHAIN OF CUSTODY

Company Contact | Paul Haigh Telephone 373-4655
8iLl of Lading Wo. | N/A offsite Property Woi N/A
Method of ,Sh'mﬁtiﬁ B-Plant Sample Truck

shipped to | 222-5 Lab

SAMPLING INFORMATION

Semple Coliected by ‘@%J&p bate

8/:2/a; | 1im | ceos

Sample Locations - | 24]-AW Tank Farm, Tank 106-AW, Riser
Length = 49 + .5 ft

# 1C, Suspension Line

Remarks .
Ice Chest or Sample ) Field Logbook and N/A
Pig No, Page No.

SAMPLE IDENTIFICATION
Sample Number Sample Schedule NHumber
Sample No. 6AW791-4B FD-A Pt. No. 54, Set No. 2
{Shipping No. R9596) F55-T-630-00001 (Draft)

CHAIN OF POSSESSION

Relinquished bM

Iecelvediy%/
/4
S ¥

| _Date/Time:
?-/2-9/,/5J3:>

Recelved b/y?d _L’X/L/(

Dnm%a/ﬁ’///fégz

7/
' o
Rel incquished by:/

Received by: Date/Time:
Relinquished by: Received by: Date/Time:
Document Wo, : i h Rev/Hod fage
- T0-080-030 | c-2 15




Addendum I? RéQ'O

SAMPLE CHECK IN LIST
Date/Time Received EIL!:%/QJ SIS sample ID___ ARl 721 ~<IA

Project /06_A) Clent__ 9/ B0 stand \] 2 s
Shipping Container I1D4 = Shipping # NPs94
1. Condition of Shipping container? (:;C)(JC#/
2. Custody Seals on container intact? Yes [X] No [ ]
3., Custody Seals dated and sigqu? Yes [ ] -No [ ]
4, Custody Seals ID #
5. Condition of Samples: _X  1n good condition
broken
e leaking

6. Samples have: custody seals

_;ZE__ appropriate sample labels
7. The following paperwork should be accounted for (N/A 1f not applicable):
Chain of Custody #(s)

Request for Special Analysis #(s) g

8. Have any anomalies been identified? Yes M No [ ]

9, Memos have been initiated for all anomalies identified? Yes §{]
Printed Name_L//na_ TOAANS Za)

Signature

Date/Time X;/‘éar 2/ /L ST

Please send copy to 0ffice of Sample Management Data Administrator, T6-08
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~ TANK FARM PLANT OPERATING PROCEDURE

CHAIN OF CUSTODY
Conpeny Coritact Paul Haigh ‘Telephona, | 373-4655
Bill oeradi"ryg_Ho; -l NyA _Offsite Property No. N/A
Method of Shipment | B-Plant Sample Truck
_Shipped to 222-S Lab
SAMPLING INFORMATION
Ssmple Collected by (_M () Date $/:12/9/ time | 0830

Sample Locations -

Length = 46 + .5 ft

241-AW Tank Farm, Tank 106-AW, Riser # 1C, Suspension Line

Remarli_s
ice Chest or Sample G-10 Fletd Logbook snd N/A
Pig No, Page Na,..

SAMPLE IDENTIFICATION

Sample Number
Sample No. 6AW791-5B
(Shipping No. R39598)

Sample Schedule Number
FD-A Pt. No. 54, Set No. 2
F55-T-630-00001 (Draft)

CHAIN OF POSSESSION

eli is eci Date/TIme:

R "“"W R,,M ~ 8'-/2-?///?b

Rel Received b Date/Time:

WM 4 ﬂ//c g-u.,-fn'%ﬂ 55
Relinq.:ished by: / Recelived by: Date/Time:
Rel inquished by: Received by: Date/Time:
Docunent No. . Rev/Mod Page’ 7
~TO -080-030 c-2 15

—— 19
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, Addendum 17 Rev 0

SAMPLE CHECX IN LIST
Date/Time Received S?//gl/é?/ []S%  Sample 10__/oAL) D& /- A

Project /ngg_f%thj

Shipping Container ID# e shipping 1__ /4 fj?g

1. Condition of Shipping container?

Clent_ 2 /-Aa) fﬂ#&m‘_

2. Custody Seals on container intact?  Yes (M4 No [ ]

3. Custody Seals dated and sigqu? Yes [ ]
4. Custody Seals ID #

No [ ]

5. Condition of Samples: X _ in good conditton

broken

leaking

6. Samples have: custody seals

< _ appropriate sample labels

7. The following paperwork should be accounted for (N/A 1if not applicable):

Chain of Custody #(sizééu.)
Request for Special Ahalysis #(s)_/io

8. Have any anomalies been identified? VYescb— No [ }

9. Memos have been tnitiated for all anomalies

Printed Name l//:ozy t:ji;:E-k)S/‘ﬁ—)

identified? Yes <}

Signature ZﬁéZig gfiPﬂQZAAAL_JJ

Date/Time T/ﬁa&éf _L)

Please send copy to Office of Sample Management

Data Administrator, T6-08 i

—

<0
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TANK FARM' PLANT OPERATING PROCEDURE

o~

3

~

v3

CHAIN OF CUSTODY

Company Contact | Paul Haigh Telephone | 373-4655
BILl of Lading N5, | N/A _;_qfdf_hl,t.e,_‘Proner't_v wo. | N/A
Method of shipment | B-Plant Sample Truck
shipped to - | 222-S Lab
SAMPLING INFORMATION
bate . ' §/ra /4 time | oL4g

Sample Collected by - (%ﬂ

241- AH Tank Farm, Tank 106-AW, Riser # 1C, Suspension Line
Length = 42 + .5 ft

Sarrple Lucatlons

Remarka
Ige Chest or Sample TF-10 Field Logbook and N/A
Pig Na. Page No.
SAMPLE IDENTIFICATION
Sample Number Sample Schedute Number

Sample No. 6AW79]1-68B

(Shipping No. R9764)

FD-A Pt. No.
FSS~T-630-00001 (Draft}

54, Set No. 2

— ym—

— m—

CHAIN OF POSSESSION

Rellnqu{sh?jz %ve/ii%y Date/Time: -/_] 9//@/_5‘"
Relmqu‘s“ed}-jé%% . necelved w 2 %}[ ';';:',.'jm ?/ /] $/Z
Relinquished by: Received by: Date/Time:
Relinquished by: Recelved by: Date/Time:
Docement Ho. Rev/Mod Page
~TO- 080 030 ) C-2. 156

21




- WHC-SD-WM-DP-025
' Addendum 17 Rev 0

SAMPLE CHECK IN LIST

Date/Time Received RIUA’/_C?/ J342 Sample ID__/24 L0 70/~ b8

Project 106 Ao

Shipping Container 1D/ T F-10 Shipping f# KON

Client_—T5aL ﬂ\/m ok/[- pe)

1. Condition of Shipping container? kﬁjizmcp
Custody Seals on container intact? Yes 1<) No [ }

Custody Seals dated and s1gqu? Yes [ ] No { ]
Custody Seals ID #

Condition of Samples: 252 in good condition

broken

(3, ] = [ 38 )
. - . -

Teaking

6. Samples have: custody seals

2% __ appropriate sample labels

7. The following paperwork should be accounted for (N/A if not applicable):

Chain of Custody !(s)i4Q¢J

Request for Special Analysis #(s)_d

8. Have any anomalies been identified? Yes P94~ No [ ]

9. Memos have been {nitiated for all anomalies identified? Yes {4
Printed Name_ L/ 7yn Y Qhastszp)

Signature 22222-;144PZ;2445~,J

Date/Time X/é«g%‘ / [/

Please send copy to O0ffice of Sample Management Data Administrator, T6-08 .

oy

2<
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"TANK FARM PLANT OPERATING PROCEDURE __

CHAIN OF CUSTODY

company Contsct | Paul Haigh Telephone 373-4655
BILL of Ladlng o, "1 N/A offstte Property do. | N/A
Method of shipment | B-Plant Sample Truck
shipped to. | 222-S Lab
SAMPLING INFORMATION
: VT
Sample Collected by M‘ KE- MﬁKW bate . -7 13 { ‘Cl’[ Time Ob;i

Sample Locations -

241-AW Tank Farm, Tank 106-AW, Riser # 22A, Suspension Line
Length = 51 + .5 ft

Remarks

lee Chest or Semple
Pig No. :

field Loghook and
Page No. .

.19

N/A

SAMPLE IDENTIFICATION

Sample Number

Sample No. 6AW791-78B
(Shipping No. R9766)

Semple Schedule Number
FD-A Pt. No. 54, Set No. 2
FSS-T-630-0000] {DOraft)

CHAIN OF POSSESSION

Rel inquished by

Recefved by:

Date/Time: f"‘/"‘ T ( 17_/¢'Z‘a

00
z Datelliuzg -1. ?/ -/E?a‘a

Hellnquishe Received by: Date/Time:
Rel Inquished by: Recelved by: Date/Time:
Document No. Rev/Mod Page
. TO-080-030 C-2 15

23




~uLencum 17 Rev 0

SAMPLE CHECK-IN LIST
{1 Por Bhipping Conteiner

Date/Time Recelved £. /- 9/ /500 Client Name _Tzpk Fagris

s

Project/Client # SA/-Aa) Z&ag ;}fém Batch or Case # _/d¢ 4
Nban 227

Cooler ID (If noted on outside of cooler) KA.Is

1. Conditfon of shipping container? [Eirmé?
Custody Seals on cooler intact? Yes D(j No [ ]

(%) N
. .

Custody Seals dated and signed? Yes {£] No [ ]

4. Chaln of Custody record is taped on inside of cooler 11d? Yes fIANo [ ]
5. Vermiculite/packing material 1s: Wet [ ] Dry [ ] A4

6. CEach sample is tn a plastic bag? Yes [ ] HNo [ ] WA
7. MNumber of sample containers in cooler: .2
8. Samples have: —clips (1In cans) tape
___ custody seals appropriate sample
labels
hazard labels /U/'
9. Samplds are: 2[1/0 in good condition leaking

broken have air bubbles

gther

10. Samples received at f)A °C. Coolant type __ /DA

11. The following paperwork should be accounted for (N/A if not applicable):
Chain of Custody i(%/_.%aé_iﬁwm&_%w;
Request for Analysis #(s) _aJd

Alrbill # _ A - Carrier MM@

12. Have any ‘anomalies been identified above? Yes [ ] No M

13. Memos have been initfated for all anomalies identified above? Yes [ ]

Printed Name/Stgnature —3 ate/Time -£. 29/  Jias

pPage t of 2

13
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" TANK FARM PLANT OPERATING PROCEDURE

CHAIN OF CUSTODY

Company Contact Payl Haigh Tetephone | 373_4655
il of Lading Mo. N/A Voffn.‘i.t_c__ Proparty Ka. N/A
"=m¢’°f‘mﬂﬂﬂf_' B-Plant Sample Truck
sipped to: | 222-S Lab
SAMPLING INFORMATIUN
sample cotlected by A4} Vi ”EKMA/\J Date - | . \5\\q\ Tine QLDOS

Sample Locations .

241-AW Tank Farm, Tank 106-AW, Riser # 22A, Suspension Line
Length = 48 + .5 ft

Remarks

seal 4 L334

lce Chest or Sun'ple
Pig No.

N/A

Field Logbook and
Page "0. .

Te-4

SAMPLE IDENTIFICATION

Sample Humber

Sample No. 6AW791-88
ing No. R9768

Shi

Sample Schedule Number
FD-A Pt. No. 54, Set No. 2
FSS-T-630-0000]1 (Draft)

CHAIN OF POSSESSION

Relinquishe : Received by: Date/Time:
WW A 4&:9 T-Z*ﬂ//é?’/b
Relinquished b Receiv Date/TIime:
- VM/A ) Arhnaene | fodis | 1O¥O
Rel inquished by: Received by: Date/Time:
Relinquished by: Received by: Date/Time:
Document Ho.. Revmod : Page : .
TO 080- 030 oo c2 15




O

Date/Time Received J.2 -9/ /o040 Client Name _@%Mz

SAMPLE CHECRAIN LIsT

{1 Per Shigping Container)

Project/Client # - fle) Batch or Case § /% 440
ey

e
Cooler ID (if noted on outside of cooler) __/F -4

(V) [\ ]
- .

o ~J (=] (4] F-
. . . - -

10.
11.

12.
13,

Condition of shipping container? _fﬁ;sqgé?

Custody Seals on cooler intact? Yes 4 No[]

Custody Seals dated and signed? Yes t{ﬁ No [ ]

Chain oF.Custody record is taped on inside of cooler 1id? 'Yes (/Ao { ]
Vermiculite/packing material fs: Wet [ ] Ory [ ] L2

Each s;ﬁple is in a plastic bag? Yes [ ] No [ ] 4£/4

Number of sample containers in cooler: [A

Samples have: clips (in cans) tape
custody seals appropriate sample
labels
azard labels
Samplés are: in good condition leaking
broken have air bubbles
—_ other

Samples received at ﬂ:&&: C. Coolant type 1{245

The following paperwerk should be accounted for (N/A if not applicab]e)
Chain of Custody 1{s) -

Request for Analysis #{s)

1Vs)
Mrbill # A8 : Carrier_4i22gé142244L§£C;Ziégég£ék?%gf£227

ave any anomaTies been identified above? Yes [ ] No P

Memos have been fnitiated for all anomalies identified above? Yes [ ]

Printed Name/Signature
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AR

_TANK FARM PLANT OPERATING PROCEDURE

CHAIN OF CUSTODY

Company Contact . | Pauy) Haigh Telephone 373-4655
Bill of Lading No. | N/A offsite Property Ho. | N/A
Hethod of Shipment ~ | R-Plant Sample Truck
Shipped to- 222-5 Lab
SAHPLING INFORHATION
sample Collected by | MWK HER date \'_),qu 4 Time O(n":.\g

Sample Locations

24]1-AW Tank Farm, Tank 106-AW, Riser # 22A, Suspension Line
Length = 48 + .5 ft

"

Remarks

oot | -5 o | WA
SAMPLE IDENTIFICATION

Sample Number Sample Schedule Number

Sample No. 6AW791-98 FD-A Pt. No. 54, Set No. 2

{Shipping No. R39770)

FSS-T-630- 0000L410raft)

CHAIN OF POSSESSION

Rellwiwl/é ner(’é}:ml-m Dltell’!me ,//ojeo
Relmq%ﬂ Rec gby: Z Wd Dnten;;'l ?do csi
ReliﬂigedMZé g Rece|ved r% Date/T{me;
/&.{cz?éﬁfaﬂaw 5:.2-9/4 07140
Rellmui:q:d by: Received by: Date/Time: ’
Oocument No, Rg\f/Hod - Page . S
- 70-080-030 ¢ TR

=== 27

—
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Addendum 17 R o
SAMPLE uCHECIe-IN LIST R277

11 Pur Shipping Containerd

Date/Time Recelved 37/  0OS5SS Client Name _ Nk maom

Project/Client # Q¢/-/A Fank Sasnr Batch or Case f _ /0 A&)

- SER DA

Cooler 1D (if noted on outside of cooler) &..5

I,
2.

[

o ~ 2] o
- » L] -

10.
1.

12.
13.

Condition of shipping container? [;m'rﬂ
Custody Seals on cooler {ntact? Yes [)d No [ ]
Custody Seals dated and signed? Yes K] No [ ]

Chain of Custody record is taped on inside of cooler 1id? ‘Yes (/114N [ ]
Vermiculite/packing materfal is: Wet [ ] Dry [ ] A

Each sample {s in a plastic bag? Yes [ ] No [ ] _ 22

Number of sample containers {n cooler: A4

Samples have: clips ({n cans) tape

custody seals appropriate sample

hazard labels /0 fabels
Samplés are: in good condition —_leaking °
- broken have air bubbles
other

Samples received at {JA- °C. Coolant type 4

The following paperwork should be accounted for (N/A 1f not applicable)
Chain of Custody I1(s) 7/t

Request for Analyst (s) A

AMrbill 1 _p ‘ CarrferﬁMcMﬁL&Ma«é

Have any ‘anomalies been identifled above? VYes [] No 4

Memos have been initiated for all anomalies identified above? Yes [ )

Printed Name/Signature Tahawse, ate/Time dféﬁg (220
Page 1 of 2

13
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_ TANK FARM PLANT OPERATING PROCEDURE

CHAIN OF CUSTODY

Company Contect

Paul Haigh

Telephone ‘

373-4655

Bitl of Lading No.

N/A

offsite Property No.

N/A

Method of Shipment

B-Plant Sample Truck

shipped ta

222-S Lab

Somple Collected by.l

MiKE

SAHELING INFORHATION
¥&EEJ&Jvm\r~ oate

2\ a\\ou e | LYY

Sample Locations

241-AW Tank Farm, Tank 106-AW, Riser # 22A, Suspension Line
Length = 4] + 5 ft

Remarks o

;7; ::f“ or Semple CD’ - 1 ;;;:dut?gbook and N/A
SAMPLE IDENTIFICATICN

Sample Number Sample Schedule Number

Sample No. 6AW791-108
(Shipping No. R9772}

FD-A Pt. No. 54, Set No. 2

FSS-T-630-00001 (Draft)

CHAIN OF POSSESSION

Rel 1@2@% Received b&\(p\\ Z} Datenlmeé“e Py 0//{
Date/Time:

Wﬁ/\w

Recelve?! by 7 JM

F-2-7¢ ,/02.3\5’

W

Date/Time:

.29/ 0729
aelfnqutsQed by: Received by? Date/Time:
Document No. - Rev/Mod Page
- TO-080-030 C-2 15




f\r;" rln'

SAMPLE CHEC'K iN'LIST

{1t Per Bhipping Contelnur

Date/Time Rece{ved §2.9/ - 0J3s Client Name E& 5,041_.,.

Project/Client # 29/ Fank LA Batch or Case § _/0G-A4)
Riscr 224

Cooler 1D (if noted on outside of cooler) /jn/L

1. Condition of shipping container? e
Custody Seals on cooler intact? Yes [#] Mo [ ]
Custody Seals dated and signed? Yes Bl No [ ]

2
3
4. Chain of Custody record {s taped on inside of cooler 1id? -Yesl\[/z] No [ ]
5. Vermiculite/packing material is: Wet [ ] Dry [ ] Ma

6. Each sample 1s in a plastic bag? Yes [ ] No [ ] _w#

7. Number of sample containers in cooler:

8. Samples have: - _clips (in cans) tape
custody seals appropriate sample
A labels
. azard labels /L)/H/
9. Sampids are: in good condition leaking '
broke_n have air bubbles

_ other
10. Samples received at 27/% °C. Coolant type __ A A
11. The following paperwork should be accounted for (N/A if not applicable):

Chain of Custody I(s) %Wmm%wm

Request for Analysis f(s) _ax

Arbill # 3 : CarrierMM

12. Have any anomalies been identified above? Yes [ ] No

13. Memos have been initiated for all anomalies identified above? Yes [ ]

Printed Name/Signature ;4o A e/Time F .2/ [Foo

Page 1 of
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REQUEST FOR SPECIAL ANALYSIS (RSA)
Sampie Point {2) DateTime Issued {3) Date/Time Required
K' Se+ No.2 q/H"” 0700 ”/Z.O/q’ (5)Work Package
IWIT6CgE
{6} Number | Dose Rate mRadMr | (7) Customeri.D. ﬂ {9) Requester NamePhone
of Samples AW T791-1A\ 6AW791- P.é. Ha fg h
AW 741 - 24, L AW T~ -
e AW I91- 3,  Aw 10 |__3-4655
{10} Release 2:WW’?:J’: » ﬂ f.jf.?}.\ 1 (11) Volume of Sampla
)
LAW A Ul JoomL
RPT GAW?9) - 5
(42 Determination ) Expected Range 0 Minirfium Detection Level (%) Method
Cyanide.  (CN7) 0:01mg /L
L Selenivm (se) ImglL
L Mercury (Hq) 0.2ma/L
. m%ﬁ?ﬁﬁ&%‘rfcfﬁgc Exot+herm
e Specific Grayity O 1 pHUniFs [l dieituans
U Tritum (H-3) 1.5 pCi/mL
Sotal Pranipm : 100 mg /L.
Sy=q40 15 pCi/ml
L Am-24| ipCi/meL
T P-239/240 0.5pCi/mlL
1 Tj24 APCi/mL
T Cs~134/137 5pCi/mL SRR
n&n;:;?éo "‘&'?35"13’3‘1&2’.’"'@ foarctive. Lontamination § natural, actvatfon produets and
reactor fission Products. Possible dedectable halogenated amd ren- ha logenated
organil Compounds , Hydroxide - EH= 12,5 orgreatr. Anions= Sodivm salit of
nitrate, nitrite, phosphate, tarbonate and sylfate. Metnls - talcivm and potacsiom,
salts, lead, chromivm, Cadmivm. \ RN
{17) Radioactivity Level {Actual (J  Estimated []) {18) Additionsl Infarmation (Meas ement Uncertainty or Other .
Yotal Alpha e Pertinent Information) + 2G5, cturacy and PT‘F*S“"\
Total Beta ¥ Cin R"d-:c’che‘“f cal ses\lo be per c?* med oy
Total Gamma u i a,gd.a H:;POG sfﬁ: {r‘om ID‘S ME’IQ;' L“{'
(20) Samples Received ,1*;_,:.“ i
evtivalnmritypon me l PO eI ey

L%

; . : e 4L 51

519?% (21) Dustribution of Final ResultaSample Dlsposal Instructiong 1
SEESH Minimum storase Mme. - Un i Aprilj‘l%z
i Cvstomer will dirpel OSM va sawple.
dicposal P 31
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REQUEST FOR SPECIAL ANALYSIS (RSA)

of Samples

{7) Customer 1D, ,_.(8} Laboratory 1L.D. AP

LAWT791-1A, LAWM-8A

(1) Sample Point (2) Date/Time Issued (3) Date/Time Required (a_);C_harge Co_du,:,: s :”.:_‘a‘:
s&+ Np. 2- q/” /‘” oqoo “ /201‘:” (5) Work Package
IWITGLPE
{6) Number | Dose Rate mRad/Hr .| (9) Requester Name/Phone

0 AW 791-2A, (AW |~9A PG. Haigh
A, | o -
/ CAWT791-3A, { o 791-10M 3-H655
(10} Release bAWMI-4A, {11) volume of Sample
64“’7‘”"’ Spt;
AW 791~ (A, 100 mL
RPT éPrW?QI-'?A
(12) ] (13) (4) (15)
Determination Expected Range Mirimum Detection Level Method
Ey-l54/i55 325Ci [Sample
'Sn=-113 15 pCi [sample
IRu =106 1 pli /sample.
C-14 260,000 pCi /ml
'Co~b0O 1,200,000 pCi[/m(_
'Se~79 78:.000 PCi /m L
v Nb=q Y q3,000 pCi /mlL
“TC-99 2,000, 000 pCi /mL
VCe=-14y 501000 pLI/mL
Cm—-243/] 244 13,000 pCi {ml
vRa=226 33,000 pCi /ml__ --------

Liguid mixed was
,-go?’mr Fiesion produets. Possible detectnble ha _
proomic Compovnd s. Hydroxide. - pH=12.5 or greatbr. Amions - Sedium salts O'F:
nitrate, nitrite, Phosphate, darbonate amd svifaje. Metals—calcium and potassi

Salts, leade\r‘omfum, Cadmfvm .

{16) Matnx (Other Metals or Anigns Present)

de.. Radieackive fontamination: natural, acHvation prodvets a nd
enaded and nen—halogenated

Total Gamma

wai

(17) Radioactivity Level (Actual [  Esumated (3} {18) Additional Intformation (Measurement Uncertainty or Qther
Pertinent Information) ror .S 1ov
Total Alpha b £ 257, Accuracy and precisi
i i med or
Totat Beta uain Radicchemical analyses +v be perfor ed

a Mmposi'l'e— 1CY‘0M iOSample.s.

(20) Samples Receved

(19} Estimated Cost

)

<. [From

Dateg” =50

Laboratory Manager:

71 {21) Distnibubion of Final Results/Sample Disposal Instryction
| Minimrm Storage. +ime - Un;'llf

A sf;l: 1992

Lustomer will' dircet DSM res=ample,
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SAMPLE DATA SUMMARY



Project:
Tank:

SUMMARY DATA REPORT

Customer ID: 791 Composite

Undigested Sample Analysis Resuits

Am 241

C 14

GEA
Cs 137
Cs 134
Eu 154
Eu 155
Co 60
Sn 113

RuRh 106

Nb 94

CePr 144

Ra 226
| 129

Pu 239/240

Se 79
Sr 90
Tc 99
H3
U
U234
U 235
U 238

. WHC-SD-WM-DP-025

Addendum 17 Rey 0

Sample
R348

2.27E-2
7.40E-2

5.07E+4
4.01E+2
1.93E+1
<6.84E+1
<471E+0
<4.98E+1
<4.897E+2
<7.93E+0
<2.72E+2
<7.75E+1
<4.75E-2
9.98E-2
3.30E-2
2.94E+1
1.88E+1
1.19E+1
9.40E-3
1.49E-6
4 26E-4
8.97E-3

uCi/L
uCi/L

uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
g/l
g/L
g/L
g/L

242-A EVAPORATOR FEED CHARACTERIZATION

Sampie Duplicate

R348

2.02E-2
7.54E-2

5.06E+4
3.93E+2

<128E+1

<6.87E+1
<8.03E+0
<5.05E+1
<4.81E+2
7.38E+0
<2.71E+2
<7.76E+1
<3.73E-2
9.79E-2
4.66E-2
2.95E+1
1.48E+1
1.21E+1
9.54E-3
NA

NA

NA

uCi/L
uCi/L

uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
g/L

34
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"UNDIGESTED SAMPLE ANALYSIS RESULTS
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UNDIGESTED SAMPLE RESULTS

Tank: 106AW
Sample No.. R348
Customer 10: 791 COMPOSITE

*No Standard Avallable For Thig Procedure. **Flag: Sample Duplicate >20% DHerance. ***Matrix Interlarance.

Check Duplicate Bplke of Check
Standard Blank Sample Sample Sample Standard
Lab 10: R348 Ra47 R348 R348 R348 Ras1
H34B- 5762 A348- 5882
Amerlclum 241 {10-18-91) 103.5]1% 1.51E-1 uCljL 227E-2 uClfL 2.02E-2 uCifL NA 1108] %
R348-5788 A348-5e88 348-5688
Carbon 14 {10-25-81) 1013[% <113E-2 _ luCiyl 7.40E-2 ucljL 7.54E-2 uClfL 1195|% 80.5|%
GEA (09-23-81) R348~-5730 R348 - 5830 R348-5830
Ceslum 137 04 3| % <2 06E-3 uClf S.07E+4 uCi/L 5.06E + 4 uCl/L 124.5]1% 975/ %
Caslum 134 NA <151E-3 uClL 4 01E +2 uCl/lL A.93E+2 uCijL NA NA
Europlum 154 NA <4.14E-3 uClfL <1.93E +1 uCliL <1.28E+1% uCi/L NA NA
Europlum 155 NA <2.35E-3 uCifL <BB4E +1 uCifL <6.B87E+1 uCl/L NA NA
Cobalt 60 102.2(% <1.tTE-3 uCifL <4 T1E+0 uCiljL <8.03E+0 uCIfL 105.7|% 1031 %
Tin 113 NA <1.44E-3 uCifL <4 8BE+1 vCifL <5.05E+1 uGIfL NA NA
Ruthenium - Rhodlum 106 NA <2.22E-2 uCl/L <4 8TE+2 uCiL <4 B1E+2 uCi/L NA NA
Niobium 84 NA <B41E-4 uCifL <7.83E+0 uCifL <7.38E+0 uCifL NA NA
Cerlum ~Praseodymlum 344 NA <1.01E-2 uClfL <272E+2 uCIfL <2.T1E+2 uClfL NA NA
| Radlum 226 NA <1B89E-2 uCljL <7.75E+1 uCljL <71.76E+1 uCijL NA NA
R348-5785 R3{8-5085
lodine 129 (09 ~25-91) 102.4| % <8 18E-2 uCifL <4.75E-2 uCijL <3.7IE-2 uCljL NA 100.3] %
A348-5781 R34A-5881
Plulonium 235/240 {10-18-81) 112.1]1% <7.62E-3 uCifl. 9 98BE-2 uGifL 8.79E-2 uClIfL NA 11051 %
R348-5788 R348-5888
Selenlum 79 {09-25-91) . <5.63E-3 uCHL 3.I0E -2+ uClfL 4.66E -2** uCljL . .
R348-5786 R348-58A6
Srontlum 80 {10-03-91) 102.3| % <4 42E-3 uCljL 2.94E +1 uClfL 2.95E+1 uCHL NJA 93.3[%
R3486-578a4 R348 -5884 j
Technatlum 93 {09-25-91) 82| % <3 03E-2 uClfL 1.88E +1 uCl/L 1.48E +1 uCi/L NjA 925/ %
R348-5787 R3ig-58a7 R348-5587
Trilum {10-07-81) 98.6]% <1.13E-2 uCifL 119E +1 uCifL 1.21E +1 uCijt 22.1 :& 100.5] %
A34B-5740 R348- 5840 R348-5940
Uranium {10-23-91) g1.41% <532E-7 L 9. 40E-3 all 9.54E -3 L 42.4**1% BO.7{%
Vggg_n_lgm 234 {t0-23-92) NA NA 149E-8 g NA NA NA
Uranlum 235 (10-23-92) NA NA 4.26E -4 gL NA NA NA
%‘2 Uranium 238 (10-23-92} NA NA A8.97E-3 QL NA NA NA

0 A9y L[ wnpusppy
G20-d0-WM-0S-JHM
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WESTINGHOUSE HANFORD COMPANY
222-5 LABORATORY

ANALYTICAL BATCH

Lab Segment Serial No.: Customer ID:
R348 791 COMPOSITE
Analysis: Sample Prep:
CARBON 14 UNDIGESTED
Instrument: Procedure/Rev:
WB27818, WC16085 LA-348-104/B-0
Technologist: Date:
J. KUNKEL 10-25-91
Starting Time: Temperature:
16:00 23deqgC
Ending Time:; Chemist:
20:15 S. CATLOW
Description Lab ID Description Lab ID
1| INITIAL LMCS CHECK STD R346—-5588 11
2| REAGENT BLANK R347--5688 12
3|SAMPLE 791 COMP R348-5788 13
4 |SAM DUP 791 COMP R348-5888 14
5|SPIKE OF 791 COMP R348-—-5988 15
6 | FINAL LMCS CHECK STD R361—5588 16
7 17
8 18
9 19
10 20
Standard Primary Book No. | Second Book No. ;Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol Standard
LMCS CHECK STD |6B49/1.0 mL N/A
SPIKE 6B48/1.0 mL N/A

SAMPLES RERUN.

A~6000--881 (03/92)

LI 7
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_ Acdendum 17 Rev O
CARBON 14 ANALYSIS - UNDIGESTED SAMPLE

n
Sarnl Nl gt Poas [ Ty Pimmuy [T Samges Founi - [ T iwsund Pruwruy
B zas.cnsesl 106008 22 aa. | o R 347.-5%e84  106AW R #-20-91 { 11207 | o
> [ Assad Linaiy Aoiens - Artest Lty Kh 8 “’ [y
cia LA=33R~109 | % RECOVERY. | wiTE 1 c14 LA-341~104 | uCl/L e !
[~y Csiamar ] Sosapin bise Cosiomut 10
a [m[ sTR 7 /ﬂ, RED b
Aumgiang, Coucusssmny, Roung [ TT T e—"—y
EDF R0 C14EDTA . REAGENT BLANK
ston 6597 reswTa W&SM& COUNT A8 uCI L
87D vaL R FY  =REC |0],35% re)(1000) -
: T < c '
53332 \oocb D0) [PAF-L00%
o 74/ G250 Lot
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FOWERFAILL RECOVERY
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1.1%

r 440S.40
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.23

PN P
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160,00

10,00
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¥ FaGE :

OGT 1991 14:27

446,050 147.0
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WESTINGHOUSE HANFORD COMPANY
222-5 LABORATORY !

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
A348 791 COMPOSITE
Analysis: Sample Prep:
GAMMA ENERGY UNDIGESTED
Instrument: Procedure/Rev:
WB57237, WB57265 LA-548-121/D-0
Technologist: Date:
L. TEMPLE 09-23-91
Stanting Time: Temperature:
13:30 N/A
Ending Time: Chemist:
14:08 ' S. CATLOW |
Description Lab ID Description Lab ID
1|INITIAL LMCS CHECK STD R346-5530 11
2| REAGENT BLANK R347-5630 12
3{SAMPLE 791 COMP R348-5730 13
4|SAM DUP 791 COMP R348-5830 14 |
5|SPIKE OF 791 COMP R348-5930 15 :
6[FINAL LMCS CHECK STD R361-5530 16
7 17
8 i8
9 19
1101 20
Standard Primary Book No. Second Book No. |Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Val. Aliquot Vol. Standard
LMCS CHECK STD |132B49/0.5 mL N/A
SPIKE 32B49/0.5 mL N/A

A-8000-881 (03/92)

41
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GAHHA ENERGY ANALYSIS - UNDIGESTF.D SAMPLE
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"* GAMMA ENERGY ANALYSIS - UNDIGESTED SAMPLE
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*

* GAMMA SPECTRUM ANALYSTIS

%k k k Kk k % k& *k k& Kk *k *k *k k %k *k % % *k % * k k& k& k k¥ k¥ * * k¥ *x * *

CANBERRA SPECTRAN-F V2.06 SOFTWARE
23-SEP-9115:14:05

ANALYSTIS PARAMETERS

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 1.0
DETECTOR NUMBER: 1 / GEOMETRY NUMBER: 42
SPECTRUM SIZE: 4096 CHANNELS

ORDER OF SMOOTHING FUNCTION: 5

NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%

ICENTIFICATION ENERGY WINDOW: +- 1.50 KEV

ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED

EASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANI1:
'YZED BY: 61453 -

SAMPLE DESCRIPTION: R-346-5530

GEOMETRY DESCRIPTION: 22ML LIQ

SAMPLE SIZE:  1.0000E-03 LI / CONVERSION FACTOR: 5.0000E-01
STANDARD SIZE: 1.0000E+00 EA

AMALYSIS LIBRARY FILE: ANLOOO

COLLECT STARTED ON 23-SEP-91 AT 14:23:54
COLLECT LIVE TIME:  3000. SECONDS
REAL TIME:  3004. SECONDS
DEAD TIME: 0.13 %
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 28-JUN-91
EFFICIENCY CALIBRATION PERFORMED 23-MAY-9]

*
*
*
*

iy w—
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23-SEP-9115:14:05

-K  CENTROID
CHANNEL

1C 1127.73
2C 1139.81
3 1210.54
4 1324.34
48
5C 1592.47
6C 1604.69
7 2346.52
8  2664.84
9 2730.29
10 2800.76

K 2921.32

reom

PEAK

ENERGY FWHM
KEV KEV

563.33 1.24
569.37 1.24
604.73 1.34
661.63 1.45
661.82
795.68 1.46
801.79 1.46
1172.73  1.81
1331.92  1.83
1364.65 1.63
1399.90 1.65
1460.19 1.87

ERROR QUOTATION AT 1.96 SIGMA

PEAK CONFIDENCE LEVEL AT 85.0%

ANA

BACKGND
COUNTS

264.
270.

300.
150,

119.
103.
122.
21.
21.
10.
5.

T LDl A L ULD

Addendum 17 Rav 0

LYSIS
NET AREA ERROR NUCLIDES
COUNTS %
436. 12.6 C(S-134,
EU-152
840 10.5 CS-134,
BI-207
5280 2.9 (5-134
3725 3.4 (CS-137
35. 46.4
3640. 3.6 CS-134
387. 9.7 CS-134
2374. 4.3 CO0-60
2162, 4.3 CO0-60
96. 25.1 C(S-134
28. 50.9 I-132
221.  13.6 K-40

C - MULTIPLET ANALYSIS CONVERGED NORMALLY
B ENVIRONMENTAL BACKGROUND PEAK

Y

nalKGROUND SUBTRACTION PERFORMED USING FILE BKO0OI1
BACKGROUND DESCRIPTION: BK0O11
BAEKGROUND COLLECT STARTED ON 10-JAN-85 AT 12:00:00

BACKGROUND LIVE TIME:

LYo

.

6000. SECONDS

_Lrwpil 4/3// 7z



23-SEP-9115:14:05

SAMPLE: R-346-5530
‘A COLLECTED ON 23-SEP-91 AT 14:23:54

- -AYED

NUCLIDE

AC-228
AC-228A
AC-228B
AG-108M
AG-110M
AM-241
AM-243
AM-243A
AM-243B
-41
AU-198
BA-133
BA-139
BA-140
BA-141
BE-7
#2097
_12
b1-214
B1-214A
Bl;2148
BT-214C
Ch:-109
CE-139
Cf2141
CEPR144
c0=56
€0-57
C0-58
C0-60

CR-51
CS-134

£S-136
€S-137
€S-138
EU-152
EU-154
EU-155
FE-59
BT 81
' J3
31
1-132
[-133
[-134

T0 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.
RADIONUCLIDE ANALYSIS REPORT
ACTIVITY CONCENTRATION IN wuCi/LI
DECAY (KEV)
MEASURED ERROR CORRECTED ERROR EXPECT
LLD<5.53E-01 LLD<5.53E-01 911.07
LLD<5.53E-01 L1D<5.53E-01 911.10
LLD<8.41E-01 LLD<8.41E-01 338.40
LLD<1.30E-01 LLD<1.30E-01 433.94
LLD<6.05E-01 LLD<6.05E-01 657.76
LLD<6.01E-0! LLD<6.01E-01 59.54
LLD<1.76E-01 LLD<1.76E-01 74.67
LLD<1.76E-01 LLD<1.76E-01 74.67
LLD<1.94E+01 LLD<1.94E+01 43.10
LLD<1.04E-01 LLD<1.04E-01 1293.64
LLD<]1.26E-01 LLD<1.26E-01 411.80
LLD<1.71E-01 LLD<1.71E-01 356.02
LLD<3.26E-01 LLD<3.26E-01 165.85
LLD<5.00E-01 LLD<5.00E-01 537.27
LLD<3.35E-01 LLD<3.35E-01 190.23
LLD<1..29E+00 LLD<1.29E+00 477.59
LLD<1.35E-01 LLD<1.35E-01 569.70
LLD<1.09E+0Q0 LLD<1.09E+00 727.27
LLD<1.12E+00 LLD<1.12E+00 609.32
LLD<1.12E+00 LLD<1.12E+00 609.32
LLD<1.06E+00 LLD<1.06E+00 1120.28
LLD<4.08E-01 LLD<4.08E-01 1764 .51
LLD<2.37E+00 LLD<2.37E+00 88.03
LLD<7.39E-02 LLD<7.39E-02 165.85
LLD<1.23E-01 LLD<1.23E-01 145.44
LLB<1.04E+00 LLD<1.04E+00 133.51
LLD<1.29E-01 LLD<1.29E-01 846.76
LLD<6.64E-02 LLD<6.64E-02 122.06
LLD<1.18E-01 LLD<1.18E-01 810.75
1.08E+0]1 +-4.74E-01 1.08E+01 +-4.74E-01 1332.50
1173.24
LLD<8.53E-01 LLD<8.53E-01 320.09
1.39E401 +-5.22E-01 1.39E+01 +-5.22E-01 795.84
664.70
LLD<1.40E-01 LLD<1.40E-01 818.51
1.20E+01 +-4.39E-01 1.20E+01 +-4.39€-01 661.65
LLD<8.29E-02 LLD<8.29E-02 1435.86
LLD<3.74E-01 LLD<3.74E-01 1408.01
LLD<2.38£-01 LLD<2.38E-01 1274.45
LLD<2.54E-01 LLD<2.54E-01 105.31
LLD<3.07E-01 LLD<3.07E-01 1099.25
LLD<1.60E-01 LLD<1.60E-01 482.20
LLD<1.04E-01 LLD<1.04E-01 279.20
LLD<1.32E-01 LLDB<«1.32E-01 364.48
LLD<1.53E-01 LLD<1.53E-01 667.69
LLD<1.46E-01 LLD<1.46E-01 529.69
LED<2.02E-01 LLD<2.02E-01 847.03

ENERGY COMPARISON

DIFF

-0.58
-0.50

-0.16
0.03

-0.02

~~T 46
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1-135
K-40
KR-85
KR-85M
-87
|\1\'89
LA-140
LA-142
MN-54
MN-56
NA-22
NA-24
NB-94
NB-95
NB-97
NP-237
NP-238
NP-239
PA-233
PA-234M
PB-210
-212
B-212A
PB-2128
PB-214
PB-214A
PB-214B
P0-210
RG-214
nN.216
-7 239
Fy-241
RA-224
RA-226
RB-88
RB-89
RN-220
AU~ 103
RURHIO06
SB-124
SB-125
SC-46
SE-75
SN-113
SR-85
SR-91
SR-92
TA-182
TC-99M
TE-123M
TE-125M
TE-132
TH-228
TH-234
TH-234A
T 2348
208
U-235
U-235A
U-235B

LLD<2.

1.
LLD<2.
LLD<8.
LLD<3.
LLD<4.
LLD<5.
LLD<3.
LLD<1
LLD«1
LLD<8.
LLD<2.
LLD<].

LLD<1.

LLD<7.
LLD<6.
LLD<5.
LLD<5
LLD<2.
LLD<2
LLD<!.
LLD<«1
LLD<1
LLD<?2
LLD<2.
LLD<2.
LLD<4.
LLD<«I.
LLD<6.
LLD«1.
LLD<8.
LLD<3.
LLD<2
LLD<2
LLD<6.
LLD<&
LLD<1.
LLD<«1
LLD<2Z.
LLD<4.
LLD<9
LLD<1
LLD<1
LLD<«1
LLD<1
LLD<2
LLD<6.
LLD<4,
LLD<#6.
LLD<7.
LLD«1.
LLD<8.
LLD<6.
L1D<«1
LLD<1
LLD<«4
LLD<l.
LLD<«1.
LLD<1.
LLD<5.

75E-01
11E+01
92E£+01
72E-02
23E-01
10E+00
96E-02
24E-01

.44E-01
.45E-01

46E-02
26E-01
15E-01
21E-01
33E-01
10E-01
18£-01

.87E-01

56E-01

.69E+01

S9E+01

.83E-01
.82E-01
.49E+00

70E-01
70E-01
92E-01
24E+04
21E+03
23E+04
18E+02
12E+04

.03E+00
.02E+00

26E-01

.84E-01

17E+02

.33E-01

64E+00
71E-01

.32E-01
.S9E-01
.36E-01
.84E-01
.28E-01
.46E-01

54E-02
45E-01
93E-02
42E-02
91E+01
65E-02
41E+00

.35E+00
.35E400
.52E+00

70E-01
29E-01
29E-01
59E-01

LLD<2.
+-1.51E+00 1.
LLD<2.
LLD<8.
LLD<3.
LLD<4.
LLD<5.,
LLD<3.
LLD<«1.
.45E-01

LLD«1

LLD<«8.
LLD<2.
LLD<1.
LLD<«1.
LLD<7.
LLD<6.
LLD<S.
.87E-01
.56E-01
L69E+01

LLD<5
LLD<2
LLD<2

LLD<1.
.83E-01
.82E-01
.49E+00

LLD<«1
LLD<1
LLD<2

LLD<2.
LLD<2.
LLD<4.
LLD<«1.
LLD<6.
.23E+04

LLD<1

LLD<8.
LLD<3.
.03E+00

LLD<2

LLD<2.
LLD<§6.
.84E-01

LLD<6

LLD<].
.33E-01

LLD<«1

LLD<2.
LLD<4.
LLD<«9.
.59E-01

LLD<]

LLD<1.
.84E-01
.28E-01
LA6E-01
.54E-02

LLD<1
LLD<«1
LLD<«2
LLD<6

LLD<4.
LLD<6.
LLD<7.
LLD<1.
LLD<«8.
LLD«6.
.35E+00

LLD<I

LLD<].
.52E+00
.70E-01
.29E-01
.29E-01

LLD<4
LLD<1
LLD<«1
LLD<]

LLD<5.

75E-01
11E+01
92£+01
72E-02
23E-01
10E+00
96£-02
24E-01
44E-01

46E-02
26E-01
15E-01
21E-01
33E-01
10E-01
18E-01

59E+01

70E-01
70E-01
92E-01
24E+04
21E+03

18E+02
12E+04

02E+00
26E-01

17E+02

64E£+00
71E-01
32E-01

36E-01

45E-0]
93E-02
42E-02
S1E+01
65E-02
41E+00

35E400

59E-01

Addehéum 1} Ré;uo

+-1.51E+00

1260.
1460.
513.
151.
402.
220.
1596.
641.
834.
846.
1274,
1368.
702.
765.
657.
86.
984.
277.
311.
1001.
46.
239.
239.
300.
351.
351,
295.
804.
799.
804.
129.
148.
240.
186.
1836.
1031.
549.
497.
621.
602.
176.
1120.
264.
391.
513.
555,
1383.
1121].
140.
159.
109.
228.

92.
92.
63.
583.
185.
185.
143.

-0.56
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- WHC-SD-wM-02-025

- : ev 0
U-237  LLD<3.58E-01 LLD<3. Sipagpfun 17 Re 208.00
W-187  LLD<4.26E-01 LLD<4.26E-01 685.74
XE-13IM LLD<3.41E+00 LLD<3.41E+00 163.98
XE-133 LLD<2.28E-01 LLD<2.28E-01 81.00
133M LLD<7.60E-01 LLD<7.60E-01 233.21
135 LLD<1.01E-01 LLD<1.01E-0] 249.79
XE-138 LLD<7.33E-01 LLD<7.32E-01 258.41
Y-88  LLD<5.94E-02 LLD<5.94F -02 1836 .06
Y-91  LLD<3.95E+0] LLD<3.95£401 1204.90
Y-91M  LLD<1.86E-01 LLD<].86E-01 555. 60
IN-65  LLD<3.60E-01 (LD<3.60E-01 1115.55
ZR-95  LLD<2.22E-01 LLD<2.22E-01 756.73
7R-97  LLD<1.26E-01 LLD<1.26E-01 743.33

TOTAL 4.78E+01 +-1.72E400  4.78E+01 +-1.72E+00

EBAR = *¥**** MEV/DISINTEGRATION

MAXIMUM PERMISSABLE ACTIVITY = 1.53E-

09 UC/LI

STANDARD DEVIATION = 0.28

TOTAL MEASURED ACTIVITY = 4.78E+01 (+-1.72£+400) UC/LI

%ATECH. SPEC. = ks (4 sksks)

ERROR QUOTATION AT 1.96 SIGMA
CED CONFIDENCE LEVEL AT 85.0%

L

s

PEAKS NOT USED IN ANALYSIS

CENTROID  ENERGY NET AREA ERROR GAMMAS/SEC

GHANNEL KEV COUNTS %

-1127.73  563.33 436. 12.6
1139.81  569.37 840. 10.5
*P504.69 801.79 387. 9.7
,2730.29 1364.65 96. 25.1
2800.76 1399.90 28. 50.9

1.94F+01
3.77E+01
2.35E+01
9.00E+00
2.71E+00
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CANBERRA SPECTRAN-F V2.06 SOFTWARE
23-SEP-9116:13:20

ANALYSIS PARAMETERS

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 1.0
DETECTOR NUMBER: 1 / GEOMETRY NUMBER: 42
SPECTRUM SIZE: 4096 CHANNELS

ORDER OF SMOOTHING FUNCTION: 5

NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%

IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV

ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED

MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

SRECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER AN1:
"MALYZED BY: 61453 :

SAMPLE DESCRIPTION: R-347-5630

GEDMETRY DESCRIPTION: 22ML LIQ

SAMPLE SIZE:  2.2000£-02 LI / CONVERSION FACTOR: 1.0000£+00
STANDARD SIZE: 1.0000E+00 EA

ANALYSIS LIBRARY FILE: ANLOOO

COLLECT STARTED ON 23-SEP-91 AT 15:23:11
COLLECT LIVE TIME: 3000. SECONDS
REAL TIME: 3001. SECONDS
DEAD TIME: 0.03 %
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 28-JUN-91
EFFICIENCY CALIBRATION PERFORMED 23-MAY-91

="~ 49
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23-SEP-9116:13:20 Addendum 1/ ¥

PEAK ANALYSTIS

CENTROID  ENERGY FWHM  BACKGND  NET AREA ERROR NUCLIDES
CHANNEL KEV KEV COUNTS COUNTS %

1 2921.70 1460.38 1.83 11. 173, 16.2 K-40
1B 1461.77 182. 1l1.2

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

B - ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND SUBTRACTION PERFORMED USING FILE BKO0OI11
BACKGROUND DESCRIPTION: BKO0O11

BACKGROUND COLLECT STARTED ON 10-JAN-85 AT 12:00:00
%éFKGROUND LIVE TIME: 6000. SECONDS

PR,

. g
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23-SEP-9116:13:20

CAMPLE: R-347-5630 :
TA COLLECTED ON 23-SEP-91 AT 15:23:11

veCAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

RADIONUCLIDE ANALYSIS REPORT

NUCLIDE ACTIVITY CONCENTRATION IN wuCi/LI ENERGY COMPARISON
DECAY (KEV)
MEASURED ERROR CORRECTED ERROR EXPECT  DIFF
AC-228 LLD<4.99E-03 LLD<4.99E-03 911.07
AC-228A LLD<4.99E-03 LLD<4.99E-03 911.10
AC-2288 LLD<7.36E-03 LLD<7.36E-03 338.40
AG-108M LLD<9.15E-04 LLD<9.15E-04 433,94
AG-110M LLD<1.81E-03 LLD<1.81E-03 657.76
AM-241 LLD<5.84E-03 LLD<5.84E-03 59.54
AM-243 LLD<1.87E-03 LLD<1.87E-03 74.67
AM-243A LLD<1.87F-03 LLD<1.87E-03 74.67
AM-243B LLD<1.84E-01 LLD<1.84E-01 43.10
AR-41  LLD<1.86E-03 LLD<1.86E-03 1293.64
Ag-198 LLD<8.80FE-04 LLD<8.80E-04 411.80
BA-133 LLD<1.51E-03 LLD<1.51E-03 356.02
gA*139 LLD<3.28E-03 LLD<3.28E-03 165.85
BA-140 LLD<3.77E-03 LLD<3.77E-03 537.27
BA-141 LLD<3.30E-03 LLD<3.30E-03 190.23
BE~7 LLD<9.84E-03 - tLD<9.84E-03 477.59
"*.207 LLD<1.08E-03 LLD<1.08E-03 569.70
212 LLD<1.19E-02 LLD<1.19£-02 727.27
B{-214 LLD<4.05E-03 LLD<4.05E-03 609.32
BI-214A LLD<4.05E-03 LLD<4.05E-03 609.32
Bh:214B LLD<1.15E-02 LLD<1.15E-02 1120.28
BI-214C LLD<6.84E-03 LLD<6.84E-03 1764.51
CB~109 LLD<2.61E-02 LLD<2.61E-02 88.03
CE-139 LLD<7.42E-04 LLD<7.42E-04 165.85
CE-141 LLD<1.25E-03 LLD<1.25E-03 145 .44
CEPR144 LLD<1.01E-02 LLD<1.01E-02 133.51
C0-56  LLD<1.24E-03 LLD<1.24E-03 846.76
€0-57  LLD<6.52E-04 LLD<6.52E-04 122.06
C0-58  LLD<1.06E-03 LLD<1.06E-03 810.75
C0-60  LLD<1.17E-03 LLD<1.17E-03 1332.50
CR-51  LLD<7.55E-03 LLD<7.55E-03 320.09
€S-134 LLD<1.51E-03 LLD<1.51E-03 795.84
CS-136 LLD<9.12E-04 LLD<9.12E-04 818.51
€$-137 LLD<2.06E-03 LLD<2.06E-03 661.65
€S-138 LLD<2.24E-03 LLD<2.24E-03 1435.86
EU-152 LLD<6.73E-03 - LLD<6.73E-03 1408.01
EU-154 LLD<4.14E-03 LLD<4.14E-03 1274.45
EU-155 LLD<2.35E-03 LLD<2.35E-03 105.31
FE-59  LLD<2.64E-03 LLD<2.64E-03 1099.25
HF-181 LLD<1.19E-03 LLD<1.19E-03 482.20
HG-203 LLD<9.63E-04 L1D<9.63E-04 279.20 ——
1-131  LLD<1.06E-03 LLD<1.06E-03 364.48 , 51 ’
32 LLD<1.21£-03 LLD<1.21E-03 667.69 -
:33  LLD<1.06E-03 LLD<1.06E-03 529.69
I-134  LLD<2.00E-03 LLD<2.00E-03 847.03 Lot 83/P7_
1-135  LLD<5.78E-03 LLD<5.78E-03 1260.41 ——

K-40 LLD<4.41E-02 LLD<4.41E-02 1460.75



KR-
KR-
KR-
KR-

-

MN-
MN -
NA-
NA-
NB-
NB-
NB-
NP-
NP-
NP-
PA-
PA-234M
PB-
PB-
PB-212A
PRy 2128
PB-
PB-214A
PB-2148

85
85M
87
89
140
142
54
56
22
24
94
95
97
237
238
239
233

210
212

214

FBL210
PO-214

PO-

216

P 239

P

24]
.24

Ky 226

RB-

88

RB+89

RN-

220

Rb=103

RURH106

sB:124
SB<125

SC-
St-
SN-
SR-
SR-
SR-
TA-
TC-
TE-123M
TE-125M
TE-
TH-
TH-
TH-234A
TH-234B

Tl

46
75
113
85
91
92
182
99M

132
228
234

708
5
J5A

U-2358
u-237
W-187

LLD<«3.
LLD<8.
.50E-03
.01E-02

LLD<2
LLD<4

LLD<1.
.94E-03

LLD<2

LLD<1.
LLD<1.
LLD<I.
LLD<1.
LLD<8.
LLD<I.
LLD<2.
LLD<6.
LLD<6.
.76E-03
.42E-03
.72E-01

LLD<4
LLD<2
LLD<2

LLD<«1.
LLD<I.
LLD<].
LLD<2.
LLD<«2,
LLD<2.
LLD<4.
15E+02

LLD<1

LLD<1.
LLD<6.
.53E+00
.06E+02
.85E-02
.89E-02

LLD<7
LLD<3
LLD<]
LLD<«1

LLD<8.
.52E-03
.01E+00
.06E-04

LLD<7
LLD«1
LLD<9

LLD<2.
LLD<].
.04E-02

LLD<1

LLD<1.
LLD«I.
LLD<1.
.62E-03

LLD<1

LLD<2.
LLD<«1.
.67E-03

LLD<4

LLD<6.
LLD<6.
.71£-01

LLD<1

LLD<7.
LLD<6.
.24E-02
LLD<«].
LLD<4.
.20E-03
.22E-03
.22E-03
LLD<5.
LLD<3.
LLD<4.

LLD<«1

LLD«]
LLD<1
LLD<«1

70E-01
24E-04

50E-03

04E-03
39E-03
47E-03
59E-03
41E£-04
43E-03
19E-03
09E-03
10E-03

50E-01
70E-03
70E-03
38E-02
58E-03
58E-03
57E-03

22E+01
56E+01

95E-03

22E-02
10E-03

73E-03
12E-03
44E-03

09E-03
49E-03

80E-04
97E-04

92£-04
51E-02

24E-02
24E-02

62E-03
11E-03
73E-03

LLD<3.
LLD<8.
.50E-03
.0l1E-02

LLD«?2
LLD<4

LLD«I.
LLD<2.
.04E-03
.39€-03

LLD<]
LLD<1

LLD<1.
.59€-03
LLD<8.
.43E-03

LLD<1
LLD<«1

LLD<2.
LLD<6.
LLD<6.
.76E£-03
L42E-03

LLD<4
LLD<?2

LLD<2.
LLD<]1.
LLD<«I.
.70E-03
.38E-02
LLD<2.
LLD<2.
LLD<«4.
J15E+02
LLD<1.
LLD«6,
LLD<7.
.06E+02

LLD<!
LLD<2

LLD<«1

LLD<3

LLD<«1.
.89E-02

LLD<1

LLD<«8.
LLD<7.
LLD<!.
LLD«9.
LLD<2.
LLD«1.
.04E-02

LLD<1

LLD<I.
LLD«1,
LLD<I.
.62E-03

LLD<1

LLD<2.
LLD«1.
LLD<«4.
LLD<6.
LLD<6.
.J1E-01
LLD<7.
LLD<6.
LLD<1.
LLD<«].
LLD<«4.
.20E-03
LLD<1.
.22E-03

LLD<1

LLD<«1
LLD<1

LLD<5.
L1D<3.
LLD<4.

BT T R Lt =D
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70€-01 '
24E-04

50E-03
94E-03

47E-03
41E-04

18E-03
09E-03
10E-03

72E-01
50E-01
70E-03

58E-03
58E-03
57E-03

22E+01
56E+01
53E+00

85E-02

95E-03
52E-03
01E+00
06E-04
22E-02
10E-03

73E-03
12E-03
44E-03

0SE-03
49E-03
67E-03
80E-04
97E-04

92E-04
51E-02
24E-02
24E-02
24E-02

22E-03
62E-03

11E-03
73E-03

513.
151.
402.
220.
1596.
641.
834.
846.
1274,
1368.
702.
765.
657.
86.
984.
277.
311.
1001.
46.
239,
239,
300.
351.
351.
295,
804.
799.
804.
129.
148.
240.
186.
1836.
1031.
549.
497.
621.
602.
176.
1120.
264.
391.
513.
555.
1383.
1121.
140.
159.
109.
228,
84.
92.
92.

583.
185.
185.
143.
208.
685.

Ty .
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XE-131M LLD<3.27E-02 LLD<3.27E-02
XE-133 LLD<2.27E-03 LLD<2.27E-03
XE-133M LLD<6.51E-03 LLD<6.51E-03
XE-135 LLD<8.73E-04 LLD<8.73E-04
138 LLD<6.59E-03 LLD<6.59E-03
. 88 LLD<8.50E-04 LLD<8.50E-04
Y-91 LLD<5.56E-01 LLD<5.56E-01
Y-9IM  LLD<1.58E-03 LLD<1.58E-03
IN-65 LLD<4.12E-03 LLD<4.12E-03
ZR-95  LLD<2.22E-03 LLD<2.22E-03
ZR-97  LLD<1.05E-03 LLD<1.0SE-03
TOTAL 0.00E-01 +-0.COE-O1 0.00E-01 +-0.00E-01

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

ALL DETECTED PEAKS WERE USED IN THE ANALYSIS
gﬁAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID  ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS %

921.70 1460.38 173.  16.2 1.71E+01

233.
249.
258.
1836.
1204.
555.
1115,
756.
743.

<7753

- - \
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*
* GAMMA SPECTRUM ANALYSIS *
*
*

Dok ok ok ok ok o ok ok ok ok ke ok ko ok ok ok ok ok ok ok h ok ok ok ok ok k ok ok kK %k

CANBERRA SPECTRAN-F V2.06 SOFTWARE
23-SEP-9117:13:16

ANALYSIS PARAMETERS

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 1.0
DETECTOR NUMBER: 1 / GEOMETRY NUMBER: 42
SPECTRUM SIZE: 4096 CHANNELS

ORDER OF SMOOTHING FUNCTIGN: 5

NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%

IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV

ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED

MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

S#ECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANI1:
"TTUYZED BY: 62820

SAMPLE DESCRIPTION: R348-5730

GEOMETRY DESCRIPTION: 22ML LIQ

SAMPLE SIZE:  1.0000E-03 LI / CONVERSION FACTOR: 4.9505E-03
STANDARD SIZE: 1.0000E+00 EA

ANALYSIS LIBRARY FILE: ANLOOO

COLLECT STARTED ON 23-SEP-91 AT 16:22:48
COLLECT LIVE TIME: 3000. SECONDS
REAL TIME: 3020. SECONDS
DEAD TIME: 0.66 %
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 28-JUN-91
EFFICIENCY CALIBRATION PERFORMED 23-MAY-91

omaie gt Gz



23-SEP-9117:13:16

’
(A Y

CENTROID
CHANNEL

53
1025

1139,

1210

1324.

1592.
1604.
2920.

.81
.01

96

.50
36

49
61
95

PEAK

ENERGY FWHM

KEV

26.
511.
510,

569.

604.
661.
661.
795.
801.
1460.

52
98
84

KEV

0.
.54

1

83

.10

.34
.42

.41
.41
.69

BEBROR QUOTATION AT 1.96 SIGMA

PEAK CONFIDENCE LEVEL AT 85.0%

hu=>=a¥=17-025

Addendum 17 Rev 0

ANALYS IS

BACKGND  NET AREA
COUNTS COUNTS

2711. 259.
2184. 580,
74.

927. 241.

757. 1495.
572. 153750.
35.

35. 1041.

37. 91.

7. 198.

C.- MULTIPLET ANALYSIS CONVERGED NORMALLY

v e

BACKGROUND SUBTRACTION PERFORMED USING FILE BKOOI1
KGROUND DESCRIPTION: BKOO11l
v KGROUND COLLECT STARTED ON 10-JAN-85 AT 12:00:00

BAGKGROUND LIVE TIME:

B2 ENVIRONMENTAL BACKGROUND PEAK

6000. SECONDS

ERROR NUCLIDES
%

53.6 SB/TE-X

24.4 1-133,TL-208,

27.6 NA-22,IN-65,
RH-106

38.2 (S-134,

BI-207

CS-134

CS-137

O ~d
oW

.

46.4

CS-134
£S-134
K-40

—
=~
oo 0o

L ]
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23-SEP-9117:13:16
SAMPLE: R348-5730
A COLLECTED ON 23-SEP-91 AT 16:22:48
AYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

RADIONUCLIDE ANALYSIS REPORT

NUCLIDE ACTIVITY CONCENTRATION IN uCi/LI ENERGY COMPARISON

DECAY (KEV)

MEASURED ERROR CORRECTED ERROR EXPECT  DIFF
AC-228 LLD<2.49E+01 LLD<2.49E+01 911.07
AC-228A LLD<2.49E+01 LLD<2.49E+01 911.10
AC-228B LLD<2.31E+02 LLD<2.31E+02 338.40
AG-108M LLD<4.23E+01 LLD<4.23E+01 433.94
AG-110M LLD<3.79E+02 LLD<3.79E+02 657.76
AM-241 LLD<1.62E+02 LLD<1.62E+02 59.54
AM-243 LLD<4.87E+01 LLD<4.87E+01 74.67
AM-243A LLD<4.87E+01 LLD<4.87E+01 74.67
AM-243B LLD<5.11E+03 LLD<5.11E+03 43.10
XR-41  LLD<9.07E+00 LLD<9.07E+00 1293 .64
AU-198 LLD<3.66E+01 LLD<3.66E+01 411.80
BA-133 LLD<4.67E+01 LLD<4.67E+01 356.02
BA-139 LLD<8.45E+01 LLD<8.45E+01 165.85
BA-140 LLD<1.17E+02 LLD<1.17E+02 537.27
BA-141 LLD<9.55E+01 LLD<9.55E+01 190.23
-7 L LD<4.32E+02 LLD<4.32E+02 477.59
* 207 LLD<2.39E+01 LLD<2.39E+01 569.70
/12 LLD<6.05E+01 LLD<6.05E+01 727.27
v.-214 LLD<7.77E+01 LLD<7.77E+01 609.32
BI-214A LLD<7.77E+01 LLD<7.77E+01 609.32
BI-2148 LLD<4.81E+01 LLD<4.81E+01 1120.28
B1-214C LLD<3.04E+01 LLD<3.04E+01 1764.51
CD-109 LLD<6.07E+02 LLD<6.07E+02 88.03
CE-139 LLD<1.91E+01 LLD<1.91E+01 165.85
GE>141 LLD<3.25E+01 LLD<3.25E+01 145.44
CEPR144 LLD<2.72E+02 LLD<2.72E+02 133.51
CU:56  LLD<6.82E+00 LLD<6.82E+00 846.76
C0-57  LLD<1.79E+01 LLD<1.79E+01 122.06
C0-58  LLD<6.72E+00 LLD<6.72E+00 810.75
C0-60 LLD<4.71E+00 LLD<4.71E+00 1332.50
CR-51  LLD<2.37E+02 LLD<2.37E+02 320.09

CS-134 4.01E+02 +-2.76E+01 4.01E+02 +-2.76E+01 795.84 -0.15

604.70 0.01
CS-136 LLD<6.74E+00 j, LLD<6.74E+00 818.51

€S-137 5.07E+04 %-6.65E+02 5.07E+04 +-6.65E+02 661.65 -0.01
€S-138 LLD<1.13E+01 LLD<1.13E+01 1435.86
EU-152 LLD<3.60E+01 LLD<3.60E+01 1408.01
EU-154 LLD<1.93E+01 LLD<1.93E+01 1274 .45
EU-155 LLD<6.84E+01 LLD<6.84E+01 105.31
FE-59  LLD<1.38E+01 LLD<1.38£+01 109925
HF-181 LLD<5.08E+01 LLD<5.08E+01 482.20
HF 203 LLD<2.96E+01 LLD<2.96E+01 279.20
"1 LLD<3.69E+01 LLD<3.69E+01 364 .48
32 LLD<2.35E+01 LLD<2.35E+01 667.69
1-133  LLD<3.48E+01] LLD<3.48E+01 529.69
1-134  LLD<1.17E+01 LLD<1.17E+01 847.03
1-135  LLD<2.68E+01 LLD<2.68E+01 1260.41



K-40
KR-85
KR-85M
KR-87

=140
LA-142
MN-54
MN-56
NA-22
NA-24
NB-94
NB-95
NB-97
NP-237
NP-238
NP-239
PA-233
PA-234M
PB-210
PB-212
-212A
B-212B
PB~-214
PB-214A
PE2214B
PQ-210
PO-214
PO-216
P1-239
~ 241
Kp-224
RA-226
RB.~88
RB-89
RN-220
RU-103
RURH106
SB-124
SB-125
SC-46
SE-75
SN-113
SR-85
SR-91
SR-92
TA-182
TC-9SM
TE-123M
TE-125M
TE-132
TH-228
TH-234
TH-234A
TH-234B
To208

U-235A
U-2358
U-237

9.
LLD<8.
LLD<2.
LLD«9.
LLD<1.
LLD<8.

LLD<6.
LLD<7.
LLD<7.
.87E+00

LLD<6
LLD<«1.
LLD<7.
LLD<7.

LLD<«4.
.63E+02
.B3E+01
.53E+02

LLD<]
LLD<?2
LLD<«1

LLD<7.
.30E+03

LLD<]

LLD<«4.

LLD<4.
LLD<4.
LLD<6.

98E+02 +-1.46E+02
00E+03
26E+01
23E+01
11E+03
68E+00
19E+01
63E£+00
70E+00

16E+01
93E+00
90E+00
60E+02

12E+01

25E+03
89E+01
87E+01
94E+02

LLD<Z. 75E+Q1

LLD<7.

LLD<«1.
LLD<8
LLD<3
LLD«6.
LLD<2.
LLD<8.
LLD<5.
LLD<5.
LLD<5
LLD<3.
LLD<2
LLD<3
LLD<«4.
LLD<3.
LLD<2.
LLD«7
LLD<3.
LLD<«4.
LLD<3.
L1D<4.
LLD<7.
LLD<2.
LLD<1
LLD<1
LLD<5.
LLD<2
LLD<1.
LLD<3.
LLD<3.
LLD«1.
LLD<2.
LLD<3.
LLD<3.
LLD«].
LLD<«9.

75E+01
31E+02

.80E+05
.39E+405

68E+05
13E+05
54E+06
24E+02
52E+02

.33E401

84E+01

.33E+04
.88E+01

97E+02
25E+01
53E+02

.23E+00

65E+01
98E+01
51E+01
47E+401
17E+00
07E+01

.81E+01
.98E+01

20E+03

328401

67E+03
59E+02
59t+02
19E+03
64E+01
57E+01
57E+01
49E+02
47E+01

9

LLD«8.
LLD<2.
LLD«9.
LLD<«1.
.68E+00
LLD<6.
.B3E+00
LLD<7.
.87E+00
LLD<I.
LLD<7.
.90E+00

LLD<8
LLD<«7
LLD<6

LLD<7

LLD<«4.
LLD<«].
LLD<2.
.53E+02
LLD<7.
LLD<«1.
LLD<4.
LLD<«4.
LLD<4.
LLD<«6.
LLD<7.
LLD<7.
L31E+02
LLD<§.
LLD<3.
LLD<6.
LLD<2.
LLD<8.
LLD<5.
LLD<5.
.33E+401
LLD<3.
LLD<2.
.88E+01
LLD<4.
LLD<3.
LLD<2.
LLD<7.
.65£+01
LLD<4.
LLD<3.
LLD<4.
LLD<7.
LLD<2.
.81E+01

LLD<1

LLD<1

LLD<5

LLD<3

LLD<3

LLD<1

LLD<!.
L10<«5.
.32E+01
.67E+03
.59E+02
LLD<3.
L19E+03
LLD<2.
LLD<3.
LLD<3.
L49E+02
LLD<«9.

LLD«2
LLD<1
LLD<3

LLD<]

LLD<«1

WHC-SD-WM-0P-025
Addendum 17 Rev O
L98E+02 +-1.46E+02

00E+03
26E+01
23E+01
11E+03

I9E+01
70E+00

16E+01
93E+00

BOE+02
63E+02
53E+01

12E+01
30E+03
25E+03
89E+01
87£+01
94E+02
75E+01
75E401

80E+05
39E+05
68E+05
13E+05
54E+06
24E+02
52E+02

84E+01
33E+04

97E+02
25E+01
53E+02
23E+00

98E+01
51E+01
47E+01
17E+00
07E+01

98E+01
20E+03

59E+02
64E+01
57E+01
57E+01

47E+01

1460.
513.
151.
402.
220.

1596.
641.
834,
846.

1274.

1368.

1001.

1836.
1031.

-0.74



W-187
XE-131M
XE-133
XE-133M
135
. 138
Y-88
Y-91
Y-91M
IN-65
ZR-95
IR-97

TOTAL

EBAR = *****x MEV/DISINTEGRATION

LLD<2.83E+01
LLD«<8.95E+02
LLD<6.09E+01
LLD<2.07E+02
LLD<2.65E+01
LLD<2.00E+02
LLD<5.04E+00
LLD<2.47E+03
LLD<«3.39E+01
LLD<2.25E+01
LLD<1.07E+01
LLD<7.30E+00

5.21E+04 +-6.81E+02

A L=-50-WM-JP-025
Addendum 17 Rev 0

LLD<2.83E+01 685.
LLD<8.95E+02 163.
LLD<6.09E-01 81.
LLD<2.07E~02 233.
LLD<2.65E+01 249,
LLD<2.00E+02 258,
LLD<5.04E+00 1836.
LLD<2.47E+03 1204,
LLD<3.39E+01 555.
LLD<2.25E+01 1115.
LLD<1.07E+01 756.
LLD<7.30E+Q0 743.

5.21E+04 +-6.81E+02

STANDARD DEVIATION =

MAXIMUM PERMISSABLE ACTIVITY = 1,06£-08 UC/LI
TOTAL MEASURED ACTIVITY = 5.21E+04 (+-6.81E+02) UC/LI
% TECH. SPEC. = hidkk (4 sokk)

o

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

L

Lo TROID
CHANNEL

©%53.81
1025.01
1139.96
1604.61

L

PEAKS NOT USED IN ANALYSIS

ENERGY NET AREA ERROR GAMMAS/SEC

KEV

26.52
511.98
569.45
801.75

COUNTS

259.
507.
241,

91.

%

3.6 1.71E+03
8.2 2.07E+01
8.2 1.08E+01
7.5 5.55E+00
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CANBERRA SPECTRAN-F V2.06 SOFTWARE
23-SEP-9118:12:36

ANALYSITS PARAMETERS

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 1.0
DETECTOR NUMBER: 1 / GEOMETRY NUMBER: 42
SPECTRUM SIZE: 4096 CHANNELS

ORDER OF SMOOTHING FUNCTION: 5

NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%

IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV

QEBOR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED

SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER AN1:
VA YZED BY: 62820

SAMPLE DESCRIPTION: R348-5830

GEOMETRY DESCRIPTION: 22ML LIQ

SAMPLE SIZE:  1.0000E-03 LI / CONVERSION FACTOR: 4.9505E-03
STANDARD SIZE: 1.0000E+00 EA

ANALYSIS LIBRARY FILE: ANLCOO

COLLECT STARTED ON 23-SEP-91 AT 17:22:08
COCLECT LIVE TIME: 3000. SECONDS
REAL TIME: 3020. SECONDS
DEAD TIME: 0.66 %
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 28-JUN-91
EFFICIENCY CALIBRATION PERFORMED 23-MAY-91]

*
*
&
*
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23-SEP-9118:12:36 Addendum 17 Rev

PEAK ANALYSIS

.~ CENTROID  ENERGY FWHM  BACKGND  NET AREA ERROR NUCLIDES
CHANNEL KEV KEV COUNTS COUNTS %

1 53.91 26.56 0.83 2658. 203. 67.3 SB/TE-X

2 1025.16 512.06 1.21 2333. 509. 28.5 TL-208,NA-22,
2B 510.84 74. 27.6 IN-65,RH-106
3 1210.58 604.75 1.33 913. 1413. 8.2 (CS-134

4 1324.36 661.64 1.41 596. 153493. 0.5 (C5-137

4B 661.82 35. 46.4

5C 1582.55 795.72 1.43 46. 1019. 7.2 CS-134

6C 1604.62 801.76 1.43 47. 101. 21.8 (S-134

7 2921.40 1460.24 1.85 13. 176. 16.1 K-40

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

£7. MULTIPLET ANALYSIS CONVERGED NORMALLY
8~- ENVIRONMENTAL BACKGROUND PEAK

s

BACKGROUND SUBTRACTION PERFORMED USING FILE BKO0O11l

BACKGROUND DESCRIPTION: BK0O11

EACKGROUND COLLECT STARTED ON 10-JAN-85 AT 12:00:00
"KGROUND LIVE TIME: 6000. SECONDS

60

v
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SAMPLE: R348-5830
"TA COLLECTED ON 23-SEP-91 AT 17:22:08
.CAYED TO

NUCLIDE

AC-228
AC-228A
AC-228B
AG-108M
AG-110M
AM-241
AM-243
AM-243A
AM-243B
AR-41
AY=198
BA-133
BAT139
BA-140
BA-141
BE=7
B1-207
7212
-.z214
BI-214A
B3-214B
BI-214C
tB-109
CE-139
CE-141
CEPR144
C0-56
C0-57
€0-58
C0-60
CR-51
CS-134

CS-136
€S-137
€S-138
EU-152
EU-154
EU-155
FE-59

HF-181
HG-203
T 131

1-133
[-134
[-135

RADIONUCLIEDE
ACTIVITY CONCENTRATION IN

0. DAYS,

MEASURED

LLD<2.
LLD<2.
L1D<2.
L1D<4.
LLD<3.
.62E+402

LLD<1

LLD<«4.
LLD<4.
LLD<5S.
LLD<9.
LLD<3.
LLD<4.
LLD<8.
LLD<1.
LL0«9.
LLD<4.
LLD<2.
LLD<6.
LLD<7.
LLD<«7.
LLD<5.
LLD<3.
LLD<6.
.93E+01

LLD<1

LLD<3.
LLD<2.
LLD<«7.
LLD<1.
LLD<7.
LLD<8.
LLD<2.

3.

LLD<7.
5.
.46E+01

LLD<1

LLD<2.
LLD«l.
L1D<6.
LLD<«1.
LLD<5.
.99E+01
.66E+01
.35E+01
.56E+01
LLD<1.
.57E+01

LLD<2
LLD<«3
LLD<«2
LLD<3

LLD<2

44E+01
44E+01
30E+02
23E+401
79E+02

B8E+01
88E+01
15€+03
07E+00
70E+01
69E+01
52E+01
16E+02
66E+Q1
30E+02
38E+01
42E+01
99E+01
99E+01
12E+01
63E+01
09E+02

21E+01
71E+02
39E+00
81E+01
26E+400
03E+00
35E+02
93E+02

84E+00
06E+04

76E+01
28E+01
87E+01
17E+01
04E+01

12E+01

ERROR co

LLD<2
LLD<?2
LLD<?2

LLD<4.
LLD<3.
LLD<1.

LLD<4

LLD<4.
LLD<5.
LLD<«9.
LLD<3.
LLD<4.

LLD<8

LLD<1.
LLD<«9.
LLD<4.
LLD<2.
LLD<6.
LLD<7.
LLD<7.
LLD<5S.
LLD<3.
LLD<§.

LLD<«1

LLD<3.
LLD<2.

LLD<?7
LLD<1
LLD<7

LLD<8.
LLD<2.
+-2.85E+01 3.

LLD<7

+-6.64E+02 5.
LLD<«1.
LLD<2.
LLD<1.
LLD<6.
LLD<I.
LLD<5.

LLD<2
LLD<3
LLD<2

LLD<3.
LLD<1.
LLD<2.

HC-SD-WM
Addendum

_ppP-025
17 Rev O

0.0000 HOURS BEFORE THE START OF COLLECT.

ANALYSIS REPORT
uCi/LI

DECAY (KEV)
RRECTED ERROR EXPECT
.44E+01 911.07
.44E+01 911.10
.30E+02 338.40
23£+01 433.94
79E+02 657.76
62E+02 59.54
.88E+01 74.67
88E+01 74.67
15E+03 43.10
07E+00 1293 .64
70E+01 411.80
69E+01 356.02
.52E+01 165.85
16E+02 537.27
66E+01 190.23
30E+02 477.59
38E+01 569.70
42E+01 727.27
99E+01 £09.32
99E+01 609.32
12E+01 1120.28
63E+01 1764.51
09E+02 88.03
.93E+01 165.85
21E+401 145.44
71E+02 133.51
.39E+00 846.76
.81E+01 122.06
.26E+00 810.75
03E+00 1332.50
35E+02 320.09
93E+02 +-2.85E+01 795.84
604.70

.84E+00 818.51
06E+04 +-6.64E+02 661.65
46E+01 1435.86
76E+01 1408.01
28E+01 1274.45
87E+01 105.31
17E+01 1099.25
04E+01 482.20
.99E+01 279.20
.66E+01 364.48
.35E+01 667.69
56£+01 529.69
12E+01 847.03
57E+01 1260.41

ENERGY COMPARISON

DIFF

-0.12
0.05

-0.01

sl

r—
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K-40
KR-85
KR-85M
vR.87
89
...-140
LA-142
MN-54
MN-56
NA-22
NA-24
NB-94
NB-95
NB-97
NP-237
NP-238
NP-239
PA-233
PA-234M
PB-210
PB-212
R3-212A
PB-2128B
PB-214
PB-214A
PB-2148
PQ-210
PO-214
PO-216
" 239
241
RA-224
RA-226
RB-88
RB-89
RN-220
RY-103
RURH106
SB-124
$B-125
SC-46
SE-75
SN-113
SR-85
SR-91
SR-92
TA-182
TC-99M
TE-123M
TE-125M
TE-132
TH-228
TH-234
TH-234A
T 2348
208
. 235
U-235A
U-2358
U-237

8.
LLD«8.
LLD<«2.
LLD«9.
LLD<I.
LLD<8.
LLD<5.
LLD<7.
LLD<8.
LLD<4.
LLD<]I.
LLD<7.
LLD<7.
LLD<4.
LLD<1.
LLD<2.
LLD<«1.
LLD<7.
LLD<«1.
LLD<4.
LLD<4.
LLD<4.
LLD<6.
LLD<7.

89E+02 +-1.44E+02
07E+03
26E+01
18E+01
10E+03
68E+00
90E+01
53E+00
35E+00
54E+00
36E+01
38E+00
18E+00
60E+02
61E+02
82E+01
55E+02
27E+01
Q01E+03
27E+03
77E+01
75E+01
97E+02
76E+01

LLD<7.76EF0T
LLD<I.28E+02

LLD<«8.
LLD<3
LLD<6.
LLD<2.
L1D<8.
LLD<5
LLD<S.
LLD<6
LLD<3.
LLD<2.
LLD<3.
11D<4
LLD<3
LLD<2.
LLD<7.
LLD<3
LLD<5
LLD<3.
LLD<4.
LLD<5S
LLD<2.
LLD«1
LLD<1.
LLD<5.
LLD<2
LLD<«]
LLD<3,
LLD<3.
LLD<1.
LLD<2.
LLD<3
LLD<3.
LLD<«1
LLD<9.

20E+05

L41E+05

94E+05
10E+05
30E+06

.30E+02

56E+02

.35E+01

99E+01
35E+04
96E+01

.81E+02
.39€+01

57E+02
70E+00

.65E+01
.05E+01

54E+01
61E+01

.98E+00

07E+01

.BOE+01

97E+01
06E+03

.33E+01
.69E+03

61E+02
61E+02
21E+403
7J0E+01

.59E+01

S9E+01

.46E+02

57E+01

8.
LLD<8.
LLD<2.
LLD<«9.
LLD<«1.
LLD<8.
LLD<5S.
LLD«7.
LLD<8.
LLD<4.
LLD<«1,
LLD<7.
LLD<7.
LLD<4 .
LLD<1.
LLD<Z.
LLD<I.
LLD<«7.
LLD<«1.
LLD<«4.
LLD<«4.
LLD<4.
LLD<6.
LLD<«7.
LLD<7.
LLD«1.
LLD<8.
LLD<3.
LLD<6.
LLD<2.
LLD<8.
LLD<5.
LLD<5S.
LLD<6.
LLD<3.
LLD<2.
LLD<3.
LLD<4.
LLD<3.
LLD<2.
LLD<7.
LLD<3.
LLD<5.
LLD<3.
LLD<4.
LLD<5.
LLD<«2.
LLD<].
LLD<1.
LLD<S.
LLD<2.
LLD<1.
LLD<3.
LLD<3.
LLD<I.
LLD<2.
LLD<3.
LLD<3.
LLD<]1.
LLD<9.

arl=nl=gY= 00

_-Addendum 17 Rav 0

89E+02 +-1.44E+02
07E+03
26E+01
18E+01
10E+03
68E+00
90E+01
53E+00
35E+00
54E+00
36E+01
38E+00
18E+00
60E+02
61E+02
82E+01
55E+02
27E+01
01E+03
27E+03
77E+Q1
75E+01
97E+02
76E+01
76E+01
28E+02
20E+05
41E+05
94E+05
10E+05
30E+06
30E+02
56E+02
3I5E+01
99E+01
35E+04
96E+01
81E+02
39E+01
57E+02
JOE+Q0
65E+01
05E+01
54E+01
61E+01
98E£+00
07E+01
80E+01
97E+01
06E+03
33E+01
69E+03
61E+02
61E+02
21E+03
70E+01
59E+01
59E+01
46E+02
87E+01

1460.
513.
151.
402.
220.

1596.
641.
834.
846.

1274.

1368.
702.
765.
657.

86.
984.
277.
311.

1001.

46.
239.
239.
300.
351.
351.
295.
804.
799.
804,
129.
148.
240.
186.

1836.

1031.
549.
497.
621.
602.
176.

1120.
264.
391.
513.
955.

1383.

1121.
140.
159.
109.
228.

84.

92.

92.

B3.
583.
185.
185.
143.
208.

-0.51



W-187
XE-131M
XE-133
XE-133M
-135
~-138
Y-88
Y-91
Y-91M
IN-65
ZR-95
IR-87

TOTAL

LLD<2.

83E+01

LLD<8.84E+02

LLD<6.
.07E+02
.64E+01
.01E+02
.00E+00
.bEE+03
.49E+01
.16E+01
.34E+01
.69E+00

20E+01

Ve DTN
Addendum
LLD<2.83E+01
LLD<8.84E+02
LLD<6.20E+01
LLD<2.07E+02
LLD<2.64E+01
LLD«2.01E+02
LLD<6.00E+00
LLD<2.56E+03
.LD<3.49E+01
LLD<2.16E+01
LLD«1.34E+01]
LLD<7.69E+00

.19E+04

+-6.80E+02  5.19E+04 +-

EBAR = ***x* MEV/DISINTEGRATION

MAXIMUM PERMISSABLE ACTIVITY = 1.06E-08 UC/LI
TOTAL MEASURED ACTIVITY = 5.19e+04 (+-6.80E+02) UC/LI
% TECH. SPEC. = X¥kkik (+_****)

E
.o

ERRCR QUOTATION AT 1.96 SIGMA

Lo

Lo )
LR,

~

CHANNEL
" 53.91

-1025.16
1604.62

L

LLD CONFIDENCE LEVEL AT 85.0%

PEAKS NOT USED IN ANALYSIS

KEV

26.56
512.05
801.76

LeNTROID  ENERGY NET AREA ERROR GAMMAS/SEC

COUNTS %

203. 67.3 1.32E+03
435. 33.6 1.78E+0l
101. 21.8 6.15E+00

LT WL

17 Rev 0
) 685.74
163.98

233.21
249.79
258.41
1836.06
1204.90
555.60
1115.55
756.73
743.33

6.80E+02
STANDARD DEVIATION =

0.26

o 63
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*

*

> GAMMA SPECTRUM ANALYSIS

d dh k Kk k k k * * Kk *k k %k Kk k k k F* Kk k Kk Kk K Kk % *x k *k * k% * *k *k * *

*
*
*

a & k % k % % % % * %k * * * % % k F* * *k *x * * * k *k k * *x *k * k * k x *

CANBERRA SPECTRAN-F V2.06 SOFTWARE
23-SEP-9119:10:48

ANALYSIS PARAMETERS

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 1.0
DETECTOR NUMBER: 1 / GEOMETRY NUMBER: 42
SPECTRUM SIZE: 4096 CHANNELS

ORDER OF SMOOTHING FUNCTION: 5

NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%

IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV

ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED

MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANI:
" YZED BY: 62820

SAMPLE DESCRIPTION: R348-5930

GEOMETRY DESCRIPTION: 22ML LIQ

SAMPLE SIZE:  1.0000E-03 LI / CONVERSION FACTOR: 4.9505E-03
STANDARD SIZE: 1.0000E+00 EA

ARALYSIS LIBRARY FILE: ANLOOO

COLLECT STARTED ON 23-SEP-91 AT 18:20:17
£,
COLLECT LIVE TIME:  3000. SECONDS
REAL TIME:  3023. SECONDS
DEAD TIME: 0.76 %
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 28-JUN-91
EFFICIENCY CALIBRATION PERFORMED 23-MAY-91

64
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23-SEP-9119:10:48

PK  CENTROID
CHANNEL

1
2
2B
3C

4C

55.
1024.

1127.
1139.

1210,
1324.

1592.
1604.
2346.
2664.
2730.
2801.
2921.

60
70

72

PEAK

ENERGY FWHM

KEV

27.
511.
510.

563

569.

604.
661.
661.
795.
801.
1172.
1331.
1364.
1400.
1460.

41
83
84

.33

KEV

0.83
1.38

1.33

—
. .
£

[

bt et ) P o et el
~d
[e2]

ERROR QUOTATION AT 1.96 SIGMA

" AK CONFIDENCE LEVEL AT 85.0%

,‘,-Jd—ﬁ”_jp_

.rAddgndum 17 Rey

ANALYSTIS

BACKGND
COUNTS

3093.
2361.
1192.
1102.

1141.
781.

169.
149,
120,

NET AREA ERROR

COUNTS

416.
512.

74.

576.
1021.

6704.
- 158530.

35

4615.
439.
2453,
2290.
96.
36.
189.

C-~ MULTIPLET ANALYSIS CONVERGED NORMALLY
B - ENVIRONMENTAL BACKGROUND PEAK

8

BACKGROUND SUBTRACTION PERFORMED USING FILE BK0O11l
BACKGROUND DESCRIPTION: BK0O1l
BACKGROUND COLLECT STARTED ON 10-JAN-85 AT 12:00:00

BAGKGROUND LIVE TIME:

6000. SECONDS

025

0
NUCLIDES
%
36.0 SB/TE-X
27.7 1-133,TL-208,
27.6 NA-22,ZIN-65,
RH-106
18.5 C(CS-134,
EU-152
15.5 (CS5-134,
BI-207
2.8 (S-134
0.5 CS-137
46.4
3.2 CS-134
9.8 C(S-134
4.2 (0-60
4.2 C0-60
25.4 CS-134
48.5 BI-214
15.2 K-40



23-5EP-9119:10:48

CAMPLE: R348-5930
A COLLECTED ON 23-SEP-91 AT 18:20:17

ucCAYED

NUCLIDE

AC-228
AC-228A
AC-2288B
AG-108M
AG-110M
AM-241
AM-243
AM-243A
Al-243B
AR-41
AQ-198
-133
-139
BA-140
BA-141
BE-7
07
212
Bl-214
BI-214A
B§+214B
BI-214C
€0-109
CE-139
CE-141
CPR144
C0-56
€0-57
€0-58
£0-60

CR-51
€5-134

€S-136
CS-137
CS-138
EU-152
EU-154
EU-155
FE-59
- 81
¢03
- 431
[-132
I-133
1-134

T0 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.
RADIONUCLIDE ANALYSIS REPORT
ACTIVITY CONCENTRATION IN wuCi/LI
DECAY (KEV)
MEASURED ERROR CORRECTED ERROR EXPECT
LLD<5.63E+01 LLD<5.63E+01 911.07
LLD<5.63E+01 LLD<5.63E+01 911.10
LLD<2.47E+02 LLD<2.47E+02 338.40
LLD<4.42E+01 LLD<4.42E+01 433.94
LLD<3.86E+02 LLD<3.86E+02 657.76
LLD<1.74E+02 LLD<1.74E+02 59.54
LLD<5.10E+01 LLD<5.10E+01 74.67
LLD<5.10E+01 LLD<5.10E+01 74,67
LLD<5.43E+03 LLD<5.43E+03 43.10
LLD<1.05E+01 LLD<1.05E+01 1293.64
LLD<3.91E+01 L1D<3.91E+01 411.80
L1D<4.93E+01 LLD<4.93E+01 356.02
LLD<9.01E+01 LLD<9.01E+01 165.85
LLD<1.27E+02 LLD<1.27E+02 537.27
LLD<1.00E+02 LLD<1.00E+02 190.23
LLD<4.50E+02 LLD<4.50E+02 477.59
LLD<2.69E+01 LLD<2.69E+01 569.70
LLD<1.16E+02 LLD<1.16E+02 727.27
LLD<«1.38E+02 LLD<1.38E+02 609.32
LLD<1.38E+02 LLD<1.38E+02 609.32
LLD<1.02E+02 LLD<1.02E+02 1120.28
LLD<3.63E+01 LLD<3.63E+01 1764.51
LLD<6.42E+02 LLD<6.42E+02 88.03
LLD<2.04E+01 LLD<2.04E+01 165.85
LLD<3.40E+01 LLD<3.40E+01 145.44
LLD<2.87E+02 LLD<2.87E+02 133.51
LLD<1.43E+01 LLD<1.43E+01 846.76
LLD<1.90E+01 LLO<1.90E+01 122.06
LLD<1.38E+01 LLD<1.38E+01 810.75
1.15E+03 +-4.95E+01 1.15E+03 +-4.95E+01 1332.50
1173.24
LLD<2.50E+02 LLD<2.50E+02 320.09
1.78E+03 +-6.12E+01 1.78E+03 +-6.12E+01 795.84
604.70
LLD<1.50£+01 LLD<1.50E+01 818.51
5.23E+04 +-6.84E+02 5.23E+04 +-6.84E+02 661.65
LLD<1.25E+01 LLD<1.25E+01 1435.86
LLD<4.11E+01 LLD<4.11E+01 1408.01
LLD<2.67E+01 LLD<2.67E+01 1274 .45
LLD<7.26E+01 LLD<7.26E+01 105.31
LLD<3.26E+01 LLD<3.26E+01 1099.25
LLD<5.30E+01 LLD<5.30E+01 482.20
LLD<3.16E+01 LLD<3.16E+01 279.20
LL0<3.90E+01 LL0<3.90E+01 364.48
LLD<2.70E+01 LLD<2.70E+01 667.69
LLD<3.77E+01 LLD<3.77E+01 529.69
LLD<2.26E+01 LLD<2.26E+01 847.03

WHC-SD-WM-DP-025
Addendum 17 Rev 0

ENERGY COMPARISON

DIFF

-0.62
-0.48

-0.16
0.04

-0.02
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135
-40
‘R-85
‘R-85M
‘R-87
‘R-89
A-140
A-142
IN-54
IN-56
IA-22
A-24
18-94
{B-95
{B-97
P-237
{P-238
{P-239
>A-233
SA-234M
B-210
B-212
BaR12A
3B-212B
38714
2B-214A
985§14B
20+-210
20-214
PO>216
PU-239
PU-241
RA-224
RA-226
RB-B8
RB-89
RN=Z20
RU-103
RURH106
SB-424
SB-125
SC-46
SE-75
SN-113
SR-85
SR-91
SR-92
TA-182
TC-99M
TE-123M
TE-125M
TE-132
TH-228
TH-234
TH-234A
TH-234B
TL-208
U-235
U-235A
U-2358

LLD<3

9.
LLD<8.
L1D<2.
LLD<9.
LLD<«]
LLD<B
LLD<6.
LLD<«1
L1D<l.
LLD«9.
LLD<2.
LiD<]
LLD<]
LLD<«4.
LLD<1.
LLD<6.
LLD<«1.
LLD<7.
LLD<«?2
LLD<4.
LLD<5.
LLD<5.
LLD<«7
LLD<8.
LLD«<8.
LLD<1
LLD<]
LLD<T7.
LLD«1]
LLD<2
LLD<8
LLD<5,
LLD<S
LLD<6.
LLD<7.
LLD<2
LLD<4.
LLD<5.
LLD<5.,
LLD<2
LLD<1.
LLD<3
LLD<S
LLD<3.
LLD<5.
LLD<7.
LLD<4.
LLD<1.
LLD<«2.
LLD<5.,
LLD<2.
LLD<].
LLD<3
LLD<3
LLD«1.
LLD<3.
LLD<3.
LLD<3.
LLD<1.

.32E+01

56E+02
5BE+03
35E+01
72E+01

.18E+03
.02€+00

58E+01

.39E+01

61E+01
49E+00
29£+01

.40E+01
.36E+01

68E+02
70E+02
17E+401
65E+02
66E+01

.75E+03

52E+03
14E+01
12E+01

.45E+02

13E+01
13E+01

.38E+02
.48E+06

07E+05

.34E+06
.28E+05
.62E+06

57E402

.80E+02

35E+01
64E+01

.63E+04

15E+01
40E+02
77E+01

.67E+02

53E+01

.89£+01
.36E+01

7J6E+01
09E+01
17E+00
79E+01
90E+01
06E+01
48E+03
45E+01
76E+03

.76E+02
.76E+02

29E+03
12E+01
74E+01
J4E+01
52£+02

+-1.46E402

LLD<3.

9.
LLD<8.
LLD<2.
LLD<9.
LLD<].
|.LO<6.
LLD<«6.
LLD<«1.
LLD<1.
LLD<9.
LLD<2.
LLD«1.
LLD<1.
LLD<4.
LLD«].
LED<6.
LLD<].
LLD<7.
LLD<2.
LLD<4.
L1D<5.
LLD<5.
LLD<?.
LLD<8.
LLD<8.
LLD<«1.
LLD<«1.
LLD<7.
LLD<«1.
LLD<2.
LLD<8.
LLD<5.
LLD<5.
LLD<6.
LLD<7.
LLD<2.
LLD<4.
LLD<5.
LLD<5.
LLD<2.
LLD<1.
LLD<3.
LLD<5S.
LLD<3.
LLD<S.
LLD<«7.
LLD<4,
LLD<«1.
LLD<2.
LLD<5.
LLD<2.
LLD<].
LLD<3.
LLD<3.
LLD<1.
LLD<3.
LLD<3.
LLD<3.
LLO<].

328401 - . _ .
56E+02 +-1.46E+02 1460.
58E+03 513.
35£+01 151.
72E+01 402.
18E+403 220.
02E+00 1596.
BE8E+01 641.
39E+01 834,
61£+01 846.
49E+00 1274.
29E+01 1368.
40E+01 702.
36E+01 765,
68E+02 657.
JOE+02 86,
17E+01 984,
65E+02 277.
66E+01 311.
75E+03 1001.
52E+03 46
14E+01 239.
12E+01 239,
45E+02 300
13E+01 351
13E+401 351
3BE+02 295
48E+06 804
07E£+05 799
34E+06 804
28E+05 129
62E+06 148
57E+02 240
B80E+02 186
35E+01 1836
64E+01 1031
63E+04 549
15E+01 497
40E+02 621
77E401 602
67E+02 176
53E£+01 1120
89E+01 264
36E+01 391
76E+01 513
09E+01 555
17E+00 1383
79E+01 1121
S0E+01 140
06E+01 159
48E+03 109
45E+01 228
J6E+03 84
76E+02 92
J6E+02 9?
29E+03 63
12E+01 583
74E+01 185
74E+01 185
52E+02 143

DDENDUM 17 REV O
A | 1260

-0.55



u-237
W-187
XE-131
XE-133
XF %33
X 35
XE-138
Y-88
Y-91
Y-91M
IN-65
IR-95
IR-97

TOTAL

M
M

LLD<]
LLD<4,
LLD<9.
LLD<6.
LLD<2.
LLD<2
LLD<2.
LLD<6.
LLD<4.
LLD<«3
LLD<3
LLD<2.
LLD«1.

.01E+02 LLD<1.
66E401 LLD<4.
39E+02 LLD<9
47E+01 LLD<6.
17€6+02 LLD<2.

.80E+01 LLD<2.
16E+02 LLD<2.
00E+00 , L1D<6.
20E+03 LLD<4

.85E+01 LLD<3.

.86E+01 LLD<3.
38&+01 LLD<2.
38E+01 LLD«1.

ADDEN

01E+02
66£+01

.39E402

47E+01
17£+402
80E+01
16E+02
00E+00

.20E+03

85E+01
86E+01
38E+01
38E+01

DUM 17 REV O
R 208.00
685.74
163.98

233.21
249.79
258.41
1836.06
1204.90
555.60
1115.55
756.73
743.33

61E+04 +-7.04E+02

.61E+04 +-7.04E+02 5.

EBAR = ****+ MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY = 6.91E-09 UC/LI
TOTAL MEASURED ACTIVITY = 5.61E+04 (+-7.04E+02) UC/LI
% TECH. SPEC. = ¥¥wkkx (4 skx)

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

.y

B

CENTRO
CHANNE
™

55.
1024.
127
1139.
1694
2730,
2801.

ID
L

60
70
72
82

.66

12
28

PEAKS NOT USED IN ANALYSIS

STANDARD DEVIATION =

ENERGY NET AREA ERROR GAMMAS/SEC

KE
27

511.
563.
569.

801

1364.
1400.

v COUNTS %
.41 416. 36.0
83 438. 32.7
33 576. 18.5
38 1021. 15.5
.78 439, 9.8
57 96. 25.4
15 36. 48.5

.15E+403
.79E+01
.56E+01
.58E+01
.66E+01
.04E+00
L42E+00

WD N r— N

0.29

68

4.~.45t§§%3?3%f



WHC-SD-WM-DP-025
ADDENDUM-I? REV O
*

ok ok Kk ok ok ok ok k ok ok ok k ok k k & h Kk &

GAMMA SPECTRUM ANALYSIS

Sk ko k k % ok kR k X k2 & k k k & k k k k¥ &k k k k k k& *k k k& ¥ h *k *x *k %

ANBERRA SPECTRAN-F V2.06 ,SOFTWARE
’3-SEP-9120:09:35

ANALYSIS PARAMETERS

iCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 1.0
JETECTOR NUMBER: 1 / GEOMETRY NUMBER: 42
>PECTRUM SIZE: 4096 CHANNELS

JRDER OF SMOOGTHING FUNCTION: 5

{UMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
JEAK CONFIDENCE FACTOR: 85.0%

(DENTIFICATION ENERGY WINDOW: +- 1.50 KEV

:REAR QUOTATION: 1.96 SIGMA UNCERTAINTY

-NVARONMENTAL BACKGROUND SUBTRACTED
.LD CALCULATION PERFORMED

{EASURED ENERGY DIFFERENCES LISTED
WLTIPLET ANALYSIS PERFORMED

SPEGTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANI:
\NALYZED BY: 62820

SAMPLE DESCRIPTION: R361-5530

SEOMETRY DESCRIPTION: 22ML LIQ

SAMPLE SIZE:  1.0000E-03 LI / CONVERSION FACTOR: 5.0000E-01
STANDARD SIZE: 1.0000E+00 EA

ANALYSIS LIBRARY FILE: ANLOOO

ZOCLECT STARTED ON 23-SEP-S1 AT 19:19:24
COLTECT LIVE TIME: 3000. SECONDS
REAL TIME: 3004. SECONDS
DEAD TIME: 0.13 %
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 28-JUN-91
EFFICIENCY CALIBRATION PERFORMED 23-MAY-91

e |

* k k k % k *k k k *k *k * *k %k

*
*
*
*



23-SEP-9120:09:35

CENTROID
CHANNEL

1IC 1127.
2C 1139,

3 1210.
4 1324.

5C 1592.
6C 1604.
7  2346.
8 2664.
9 2730.
10 2921.

o

62
86

PEAK

ENERGY FWHM

KEV
563.
569.

604.
661.
661.
795.
801.
1172.
1331.
1364.
1460.

28

KE

1.

1

[WFR—

PN N = bt e et

v

¢

32
.32

.36
.44

.42
.42
.76
.78
.15
.16

ERROR QUOTATION AT 1.96 SIGMA

PEAX CONFIDENCE LEVEL AT 85.0%

BACKGND
COUNTS

257.
266,

239.
164.

159,
133.
111.
20.
7.
11.

WHC-SD-WM-DP-025

ADDENDUM 17 REV 0
ANALYSIS

NET AREA
COUNTS

462.
848.

5182.
3846.

35

3618.
332.
2361.
2231.
87.
177.

C - MULTIPLET ANALYSIS CONVERGED NORMALLY
B "+~ ENVIRONMENTAL BACKGROUND PEAK

Bars
1

B.  .ROUND SUBTRACTION PERFORMED USING FILE BKO0O1l
BAULKGROUND DESCRIPTION: BKOO11
BACKGROUND COLLECT STARTED ON 10-JAN-85 AT 12:00:00

BACKGROUND LIVE TIME:

—

o
“

™

6000. SECONDS

ERROR
%

NUCLIDES

11.4 (S-134,

EU-152

10.0 CS-134,

1

— N

2.
3.
46.4

N bW
W N W b~

9
3

BI-207
CS-134
£S5-137

CS-134
CS-134
C0-60
C0-60
€S-134
K-40

T 0

-

..#%ré{?z_.



WHC-SD-WM-DP-025
23-SEP-9120:09:35 ADDENDUM 17 REV 0

SAMPLE: R361-5530
DATA COLLECTED ON 23-SEP-91 AT 19:19:24 r
CECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT. \

RADIONUCLIDE ANALYSIS REPORT

NUCL IDE ACTIVITY CONCENTRATION IN uCi/LI ENERGY COMPARISON
DECAY (KEV)
MEASURED  ERROR  CORRECTED  ERROR EXPECT  DIFF
AC-228 LLD<5.44E-01 LLD<5. 44E-01 911.07
AC-228A LLD<5.44E-01 LLD<5. 44E-01 911.10
AC-228B LLD<8,35E-01 LLD<«<8.35E-01 338.40
AG-108M LLD<1.31E-01 LLD<1.31E-01 433.94
AG-110M LLD<6.09E-01 LLD<6.09E-01 657.76
AM-241 LLD«<6.08E-01 LLD<6.08E-01 50.54
AM-243  LLD<I.82E-01 LLD<1.82E-01 74.67
AM-243A LLD<1.B2E-01 LLD<1.82E-01 74.67
AM-243B LLD<1.94E+01 LLD<1.94E+01 43.10
AR=4l  LLD<9.70E-02 LLD<9.70E-02 1293.64
AU-198 LLD<1.26E-01 LLD<1.26E-01 411.80
BAR433  LLD<1.76E-01 LLD<1.76E-01 356.02
BA-139 LLD<3.13E-01 LLD<3.13E-01 165.85
BASTA0 LLD<5.25E-01 LLD<5. 25 -01 537.27
BA~141 LLD<3.31E-01 © LLD<3.31E-01 190,23
BE-7  LLD<1.26E+00 LLD<1. 26€+00 477.59
BI=207 LLD<1.35E-01 LLD<1.35E-01 56970
BI-212 LLD<1.04E+00 LLD<1.04E+00 727.27
BI-214 LLD<1.10E+00 LLD<1. 10E+00 609.32
BI-214A LLD<1.10E+00 LLD<1.10E+00 609.32
BI-214B LLD<1.05E+00 LLD<1.05E+00 1120.28
BI<@14C LLD<4.40E-02 LLD<4 . 40 -02 1764.51
CD-109  LLD<2.31E+00 LLD<2.31E+00 88.03
CE-139 LLD<7.09E-02 LLD<7.09E-02 165.85
CE-141 LLD<l.22E-0] LLO<1.22E-0) 145.44
CEPR144 LLD<1.01E+00 LLD<1.01E+00 133.51
COr86  LLD<1.23E-01 LLD<1.23E-01 846.76
C0-57  LLD<6.74E-02 LLD<6.74E-02 122.06
€0-58  LLD<1.19E-01 (LD<1.19€-01 810.75
£0-60 1.11€+01 +-4.82E-01  1.11E+01 +-4.82£-01  1332.50 -0.56
1173.24  -0.47
CR-51  LLD<8.56E-01 LLD<8.56E-01 320.09
CS-134 1.38E401 +-5.38E-01  1.38E+01 +-5.38E-01  795.84 -0.15
604.70  0.03
€S-136 LLD<1.28E-01 LLD<1.28E-01 818.51
CS-137 1.24E+01 +-4.48E-01  1.24E+01 +-4.44E-01  661.65 -0.02
€5-138 LLD<1.92€-01 LLD<1.92E-01 1435 86
EU-152 LLD<2.18E-01 LLD<2.18E-01 1408.01
EU-154 LLD<2.16E-01 LLD<2.16E-01 1274.45
EU-155 LLD<2.48E-01 LLD<2.48E-01 105.31
FE-59  LLD<2.93E-01 LLD<2.93E-01 109925 —
HF-181 LLD<1.44E-01 LLD<1.44E-01 482.20 I
HG-203 LLD<1.06E-01 LLD<1.06E-01 279.20
I-131  LLD<1.34E-01 LLD<1.34£-01 364.48
-132  LLO<I.41E-01 LLD<1.41E-01 667.69 et
1-133 LLD<1.37E-01 LLD<1.37E-01 . 529.69 -——%\92’
1-13¢  LLD<1.95E-01 LLD<1.95E-01 847.03



[-135 LLD<S.
K-40 8.
KR-85  LLD<3.
KR-85M LLD<8.
KR °7  LLD<3.
K 7 LLD<A4.
LA-140 LLD<4.
LA-142 LLD<3.
MN-54  LLD<1.
MN-56  LLD<1.
NA-22  LLD<7.
NA-24  LLD<1.
NB-84  LLD«I.
NB-95  LLD<I.
NB-97  LLD<«7.

NP-237 LLD<6.
NP-238 LLD<5.
NP-239 LLD<S.
PA-233 LLD<2.
PA-234M LLD<2.
PB-210 LLD<1.
PB-212 LLD<1.
PEN212A LLD<1.
PB-212B LLD<2.
PE™214 LLD<2.
PB=214A LLD<2.
PB-2148 LLD<4.
PO-210 LLD<1.
PO-214 LLD<6.
PO*™16 LLD<].
P 9 LLD<8.
PU-¢41 LLD<3.
RA-224 LLD<1.
RA-226 LLD<1.
RB™88  LLD<S.
RB-89  LLD<6.
AN=220 LLD<I.
RU-103 LLD<I.
RURH106 LLD<2.
SB=324 LLD<4.
$SB-125 LLD<9.
SC-46  LLD<1.
SE-75  LLD<1.
SN-113  LLD<1.
SR-85  LLD<1.
SR-91  LLD<2.
SR-92  LLD<6.
TA-182 LLD<4.
TC-99M LLD<6.
TE-123M LLD<7.
TE-125M LLD<1.
TE-132 LLD<8.
TH-228 LLD<6.
TH-234 LLD<1.
TH- 734A LLD<1.
TI 4B LLD<4.
TL-208 LLD<1.
U-235  LLD<1.
Y-235A LLD<1.
U-2358 LLD<5.

59E-01
84E+00
126401
17E-02
24E-01
05E+00
41E-02
21E-01
19€-01
39E-01
68E-02
95E-01
21E-01
10E-01
38E-01
26E-01
65E-01
84E-01
56E-01
61E+01
53E+01
73E-01
73E-01
47€+00
77E-01
77E£-01
82E-01
30E+04
27E+03
19E+04
05E+02
20E+04
97E+00
99E+00
26E-01
80E-01
11E+02
39E-01
65E+00
61E-01
60E-01
58E-01
35E-01
78E-01
37E-01
22E-01
54E-02
60E-01
71E-02
44E-02
88E+01
71E-02
34E+00
34E+00
34E+00
47E+00
62E-01
26E-01
26E-01
57E-01

+-1.41E+00

LLD<3.

8.
LLD<3.
LLD<«8.
LLD<3.
LLD<4.
LLD<4.
LLD<3.
LLD<1.
LLD«1
LLD<7.
LLD<1
LLD<1.
LLD<1.
LLD<7.
LLD<6.
LLD<5S.
LLD<5.
LLD<2.
LLD<2.
LLOk]
LLD<«].
LLD<1
LLD<2.
LLD<2.
LLD<2.
LLD<4.
LLD«]1.
LLD<6.
LLD<]
LLD<B.

LLD<3.

LLD«1.
LLD<1
LLD<5.
LLD<«6.
LLD<«1
LLD<1
LLD<?2
LLD<4.
LLD<9
LLD<]
LLD<1.
LLD«1.
LLD<1
LLD<2.
LLD<6
LLD<4.
LLD<6.
LLD<7
LLD<]
LLD<8.
LLD<6.
LLD<«1.
LLD<1.
LLD<«4.
LLD<L.
LLD<«1.
LLD<1.
LLD<5.

59E-01°

84E+00
12E+01
17E-02
24E-01
G5E+00
41E-02
21E-01
19E-01

.39E-01

68E-02

.95E-01

21E-01
10E-01
38E-01
26E-01
65E-01
84E-01
56E-01

+-1.41E+00

61E+01 -

.53E+01

73E-01

.73E-01

47E+00
77E-01
77E-01
82£-01
30E+04
27E+03

.19E+04

05E+02
20E+04
97E+400

.99E+00

26E-01
80E£-01

.11E+02
.39E-01
.65E+00

61E-01

.60E-01
.58t-01

35E-01
78E-01

.37E-01

22E-01

.54£-02

60E-01
71E-02

.44E-02
.88E+01

71E-02
34E+00
34E+00
34E+00
47E+00
62E-01
26E-01
26E-01
57E-01

o e

1260.
1460.
513.
151.
402.
220.
1596.
641.
834,
846.
1274.
1368.
702.
765.
657.

86.
984 .
277.
311,
1001.

239.
239.
300.
351,
351.
295.
804.
799,
804.
129.
148.
240,
186.
1836.
1031.
549.
497.
621.
602.
176.
1120.
264.
391.
513.
555.
1383.
1121.
140.
159.
109.
228.
84.
92.

63.
583.
185.
185.
143.

WHC-SD-WM-DP-025

5?:QDDENDUM 17 REV 0



J-237
4-187
XE-131M
XE-133
XE-133M
XE-135
XE-138
Y-88
Y-91
Y-91M
IN-65
IR-95
IR-97

TOTAL

LLD<3.55E-01
LLD<4.05E-01
LLD<3.28E+00
LLD<2.37E-01
LLD<7.65E-01
LLD<1.01E-01
LLD<7.39E-01
LLD<4.99E-02
LLD<4.31E+01
LLD<1.68E-01
LLD<3.60E-01
LLD<2.18E-01
LLD<1.21E-01

ADDENOUM 17 REV 0

LLD<«3. 208.00
LLD<4.05E-01 685.74
LLD<3.28£+00 163.98
LLD<2.37E-01 81.00
LLD<7.65E-01 233.21
LLD<1.01E-01 249.79
LLD<7.39E-01 258.41
LLD<4.99E-02 1836.06
LLD<4.31E+01 1204.90
LLD<1.68E-01 555.60
LLD<3.60E-01 1115.55
LLD<2.18E-01 756.73
LLD<1.21E-01 743.33

4.62E+01 +-1.65E+00 4.62E+01 +-1.65E+00

STANDARD DEVIATION =

EBAR = **%¥% MEV/DISINTEGRATION

YAXIMUM PERMISSABLE ACTIVITY = 1.47£-09 UC/LI

TOTAL MEASURED ACTIVITY = 4.62E+01 {+-1.65E+00) UC/LI
% TECH. SPEC. = *wwkkx (4 k)

RADR QUOTATION AT 1.96 SIGMA
LLD-LONFIDENCE LEVEL AT 85.0%

[AFes
P
P

CENTROID
CHANNEL

1127.62

1739.86

1604.57

2730.61
o~

PEAKS NOT USED IN ANALYSIS

ENERGY NET AREA ERROR GAMMAS/SEC

KEV

563.28
569.40
801.74
1364.81

COUNTS

462.
848,
332.

87.

%

11.4  2.05E+01
10.0 3.81E+01
10.4  2.02E+01
23.1 8.12E+00

e & v '

0.27

7‘f;73’

gL



WHC-SD-WM-DP-025
ADDENDUM 17 REV O

WESTINGHOUSE HANFORD COMPANY

r 222-S LABORATORY
ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R348 ' 791 COMPOSITE
Analysis: Sample Prep:
URANIUM UNDIGESTED
Instrument: Procedure/Rev:
wWBasgs07 LA—925—-106/A—-2
Technologist: Date:
J. KUNKEL 10-23—-91
Starting Time: Temperature:
16:00 23deqC
Ending Time: Chemist:
4 (20:00 S. CATLOW
3
N
Description Lab ID Description Lab ID
P [ 1{INITIAL LMCS CHECK STD R346—5540 11
+ | 2]|REAGENT BLANK R347-5640 12
3/SAMPLE 791 COMP R348-5740 13
M 4{SAM DUP 791 COMP R348 -5840 14
5|SPIKE OF 791 COMP R348-55840 15
6| FINAL LMCS CHECK STD R361—-5540 16
‘v |7 17
A, |8 18
1 L3 19
-+ 10 20
o Standard Primary Book No. | Second Book No. | Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard
ILMCS CHECK STD ;126B838/0.1 mL NA
SPIKE 90B38/0.1 mL NA
SAMPLES RERUN.

weagap o emes

A—-6000-881 (03/92)

7%

™



URARIUM ANALY_SISZf UNDIGESTED SAMPLE

WHC-SD-WM-DP-025
ADDENDUM 17 REV 0
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URANTUM ANALYSIS = UNDIGEST:D SAMrLL
WHC-SD-WM-DP-025
ADDENDUM 17 REV 0
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WHC-SD-WM-DP-025
ADDENDUM 17 REV 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: | Customer ID:
R348 791 COMPOSITE
Analysis: Sample Prep:
PLUTONIUM 239/240 UNDIGESTED
Instrument: Procedure/Rev:
wWB57237 LA-503-156/C-3
Technologist: Date:
J. KUNKEL 10-18-91
Starting Time: _ Temperature:
15:00 (10-18-~91) 23degC
Ending Time: Chemist:
. 110:30 (10-21-91) S. CATLOW
.
Description Lab |D Dascription Lab |\D
™ [ 1]INITIAL LMCS CHECK STD R346 ~5581 11
2|REAGENT BLANK R347 -5681 12
3|SAMPLE 791 COMP R348 -5781 13
" |_4|SAM DUP 791 COMP R348 -5881 14
~ | _S|FINAL LMCS CHECK STD R361-5581 15
6 16
7 17
.. 8 18
LS 19
— (10 20
™~ Standard Primary Book No. Second Book No. [Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard

LMCS CHECK STD

43B43/0.1 mL

N/A

A-6000-881 (03/92)
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WHC-SD-WM-DP-025
ADDENDUM 17 REV 0

_‘?..— ;9:’? — — - R — T ——— -
e aoa | o o [ 5] | oar £ I - Se¥
FURAY/A0 (LA B03-154 ?‘;EEWERY Wit e —— - . .
‘1*.-. [—y s " X
{00~ 10~ /00 5o cole (91 Lo~
[WRRTII AROOL _ 42 855 “AEA4B0 MiN" 2028 v ;..5?(5 -
SINYIFL  RESIT LosEd . ATTACH FRINT QUT - ~ A
B1D VAL Touds ! TREC pp2 poey SR do¥¢7 -
j T3 b
.. X . CldaswwrTua e
R : S DY PN
Oﬁ}}.\‘_ﬂl 4‘/ / 717 L LR ! ‘
o T Py pngn b L OF P [ s
1 fosug /’ G A e '%_ﬂ "
[ [ /
A L= E E J_J_zé/ ‘J ' ' b
o )
¥ o “t .
[ e T2 e R 3¢y-508y
K OMIZ.-ba01| 106aW R 9=20=-93 {1310 |24 ; e N
G . Saa [ Cousys Cosi L™ 037 ?13- l/l(/fl-
D lizavrao lia-a0a-13%8  faitise wilt s &
:““"I [Fdeetring 173 S
™ + ~ . o0L0 SQ;(.‘ wEY b
[T 30 Gl gy
fon [NEAGENT BLANK YOI . , é/.s‘.' Oz (~74-’?J
COWNT A8 uCI/L S AEA-4A0 MIN" ! TG %
- ATTACH PRINT OUT | Aos¥7
<7L?.E wald —;'_':_'._':‘l—'
‘ Fﬂafm?}f_% ) GFw iuwu NN
S P T2V o i i
oo U s [ ™
e (™ ~ '
~n ol 9 :: 4 : Z,{ e
. LR
m - ) - e -
#. 2 Le2 S T i ]
ik = 3 03/ ~C. B 3 #g-5787 -
i 3a0.-5701 [ “Toanw R So-zo-01 |NTrar [Sen ¥ Sy i
?‘U"‘i‘)/ G40 r';.:'__‘::'(')‘;;‘:.l aa m‘::: ) t‘::.;l?;. T - Z .
Sampn Seaa
o . 9—--")
el 050 _epige |77 Cone
LU At W lel Vﬂfu . - '
. "AEA-‘lm MIN" G,ﬁ ¢ T r (. ‘:3“@_
ATTACH PRINT OU} - D - #1770
7 956 J{“-m—— sodtl
[T : .
AT e .
é/' 997» M " """ <y !
Ao Ansdgyr+ "3 prera— Py i
_/ ~4 } 1
k174 52 Feling | i
L [ e . (3
0. /8. 9/ ) / . . i e
/A L e b'“|.




PLUTONIUM ANALYSIS - UNDIGESTED SAMPLE
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L P HA E

Rev., 1,10
ATA REDBUCTION REFORT
SanMFLE
: R34&-55E81
File JU: SL393G.,3FC

Courited on? 16/22/791 @ 20 0

N EFR G Y Aol oA LT

Fevidusls

Deteclov/Guometry numbwer? r
Count timces 21280, sec
FEMK SNALYSIS
Feak heisgit Feal centoer FWHM
Initial Final Init:cl Finel Initial Fimel
15498.49 1953.,1 351.+.8499 341.849 24,000 14,210
1986.2 19¢.0 302,03 3032.093 20,000 iU 108
1182.y 1179.1 229.7ué 227.705 20,000 14,072
FEAK RESULTS
nEA Feck Centroid Cuur i
Fract. ExrFe Obs. LDifiv, FWHHM Eate cvi/m
0.5380 T.7396 T.780 ~9.004 G.D7 42,37 z
0.0722 T.,A9% 5.48B% 0,010 0.07 B 67
S.980 5.48% ~-0.009
0.38%B 3S.143 5.132 -0.009 0.0& 30.71 i
Ja144 5,102 -0.,005
LETECTOR CaLIBRATION
Emerge (HEV) = 4,095 + {(0.004&)%Chrann- 1
Emerdys reandge (fellil 4,395 T0O &0
Effictency G.1849%0 CFM/0FH
TOTHsL COUNT DATA:R
Ibem Totel “ Recuverw
Raw sFrectrun 280GCG1. 0 155,000
Smoobined 2B0O02. 3 9% ,9%0
Comrosite fit 27940, 4 FF .7

6.9

Halwzod

Tu'.!
Lirl tdat
12,000
10 Gl

~ PRSP
10,000

Fincl
FOATA

IS

- : .
TeQOL

e b iwd b
L/ e
O, 108E-C¢
e 197E~04
O,101E-44
0. 7é&ab -84

O.788E-04
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Raw Data
1 Q,
11 0.
21 0,
31 0.
1 1.
a1 T
a1l 0.
71 3
a8l Q.
g1 G,
101 2
111 0y
121 O
131 2
141 2
151 G
1561 1.
171 1.
181 G
191 2
201 11,
~a11 56,
epe! 403,
£231 59C.
241 43,
s 3.
obdd 3,
271 8.
MB1 6
1 45.
vl 118.
~311 34.
321 4,
~331 3o
341 58.
-351 438
el 15,
371 141,
331 O,
371 (VN
4G 1 G
411 O,
421 0.
G431 G,
4491 G
451 G
461 1.
471 (/IR
481 1.
491 Q.
o511 O

Ilume fur

0.
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i.
0.
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G,
O
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WHC-SD-WM-DP-025
ADDENDUM 17 REV O

GENERMAML L P HA ENEFRGTY e Nd LY 3 1 3
ke, 1,10
DATAH KEEDUCTION REFQORT . ?
SAMFLE
: R347-5a81
File It SO4aga?.2FC
Counted on? 16/22/°91 @ 21 ¢
Ietector/Geomatry mumier: 87 1
Counst Lime: 21321, Suec
FEAK ARNALYS1E
Feak Feak neisnt Feal. venter FuWHM Teuw
ID Initial Finai Initial Final Initiel Fingl Imitic:l Finel
1 12482.8 1279.,3 354,513 3&64.513 20.000 7.4%38 16.000 4,811
2 112.3 111.5 3095.703 305.703 20.000 10.7%1 19000 N o
A 3 d.4 3.8 73,087 273.387 346.000 SR 18000 Y I
4 5S4 6.1 229,821 299.4821 16.00Q0 11.476 3.000 4,074
o o 77 F.89 231.378 231,378 28,000 15,947 14,0400 O s B
L
e FEAR RESBULTS
~FReah nEA Fealh Cwentyrolid Count Aucbiviily
~ I Isotore Fract. Exv s Cies., Hiff. FWUHM Fate c/m g/, m Wil i/ |
i Cu244 Q0.2C27 DT.7%&6 5.777 0.01l7 0.04 30,17 203.01 O.?ldJ N
. Cm243 S.786 D777 0.009 0. 125E~02
2 Fu238 ¢.0828 5.499 5.301 -0.002 0.03 2,77 29.87 O i1l17E-G«
T fm241 5.480 9.501 -9.921 4,893E-0°
3 $.0007% S.330 0.01 0.03 9,21 0,939 -07
R G.0G50 S.284 .05 Q.17 1.1 O, DO2E 00
oy Fu239 ¢.0086 T.143 T.101 —-G.008  §.07 0,29 1.77  G.8053E-0:
C Fu24aG S.144 3,151 -0.067 LI ST H RN
o

DETECTOR CALIERATION
Energu{MEV) + 4.064 + (D.0047)4Chiznnel
Energye ranse {MeV)!d 4,044 TO 6.470
Efficiencye - CG.1AL7 CFM/DEPM

TOTAL COUNT DAaThA.

Item Tutel e RRCOVErY
Raw srectrum 11812, 0 100000
Smoutiired 113L12.0 10G,000
Comrosite fit 11883.3 100,804
Feuviducls -71.4 -0.504
AnaluZed L) o o e o - -
JLA _——
T €
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Raw Data Dume fur AEA Srectrum:

1
11
21
31
41
51
&1
71
81
91

101
111
121
131
141
151
161
i71
181
191
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211
3 o5 |
231
a1
&1
281
Pl
£81
291
F01
311
9k |
331
391
351
3ot
3% 1
381
1
401
411
421
431
441
451
3561
471
481
471
511

.
0.
0.
00
Q.
0.

. T e v e -

L35 I IR ool
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L L S I L e
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[y
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0.
0.
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o b3
AL~ AN Sl = O~
L4
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10
0.
0.
G.
G

v 4 v . . o - .

t
-

n g

SFiS[404%.8FC

G 0.
0. 00
G, 0.
1i Oi
G O
o, 0.
0. 0.
O. 0.
O. 0.
Oi O.
0' 1'
0' 0.
Ol 1'
0. 3,
00 1'
O G,
1, 0.
0. 0.
O, L
2, 1.
0. 20
2! 5'
3' 7'
3' 2'
c’. 1'
5. ?I
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2. 1,
3, 2,
a5, 33.
71, 55,
6’ 30
C')o 2!
b 10.
29, S50,
379, 379,
723, 477
7' 2.
ol 00
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0, 0.
O 0.
00 10
0. 0.
0. OI
O G
G 0.
1. g,
0. O.
0. 0,
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WHC-SD-WM-DP-025
ADDENDUM 17 REV O

GENERAL A L FHA ENERGT M A LY 2 808
Rev. 1,10
hnThA REDUCTION REFORT
SAMFLE
' R348-5781
File ILi: 50&043.5FC
Counted on: 10/,26/,91 P 10 1)
letector/Gevmetre number: ar 1
Count time! 30000, Sec
FEAK ANALYSIS
Feak Feak heisht Feak venter FWHM Tou
In Initial Final Inivicel Finsal Initiecl Fimal initicl Filnal
1 7.0 6.0 A473.5913 473.313 24.000 17.5458%9 12,0060 0,133
2 260B.8 2675.2 361,440 3561.440 20,000 i1.600 13000 Tahew
0 z 43B.3 442,55 303.810 343.810 20.009 i3.124 iG.000 AL0BG
- 4 19¥3.4 2016.8 231.30% 231,309 20.000 11.353 10.09300 4,184
o FEAK RESULTS
]
Feak AEA Feak Centiroid Count Fubivi by
MYID Isutorw Fraci.» Extirw RERTIN Lidi. FUWHH FRate ¢/m d/m uli/ve
1 53,0015 254 .08 0,16 0.84 L G7VE-CE
2 Fuz23o 0.3240 D.7386 S.768 -4.012 0.05 S9.30 2v1.1¢8 0 131E-4zC
- Cm243 D786 L5.748  0.018 OV178E-G2
3 Ful2238 Q.,0936 5,499 S.,4%7 0.002 0.04 .89 70.7E 0 319E~-0~
™ An241 S.480 T.4%97 ~-0.,017 O,244E~0~
4 Ful239 0.380% 5.143 S.,1%6 -0.9013 6,095 40,24 2070405 G Y3AE=-D.
- Fu2d0 S.144 5,156 -0.012 U 7I4E-C4
T
' LETECTOR CARLIERATION
9 ] Enerdus(MEV) = 4,067 + (0.0047)4Chiannel
Erergg rangse (MeV): 4,069 TU S44975
Efficiency 00,1940 CFM/DFM
TOTAL COUNT DATA:
Item Total n Recoverys
Rew srectrum 53803, 9 100,040
Smooiied J3805., 0 100,000
Composite fit S2B25.1 fR.1RZ
Rewldualse 77 .9 1.816
ANelozed DYl e ———————
62329
N 86
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Weor e
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Raw [ata Dumr for AEA
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DATA REDUCTION REFORT :
SAMFLE
R347-3682
File IL: SQ02283,.5FC
Counnted on:t 10/258/91 B10: 0
lletector/Geometry number: 27 1
Count time: 30000, Sec
FEAK ANALYSIS
Fezk heisnht Fealk center FWHM Teu
Initial Final Imitiasl Fainzl Imitizl* Finel Initiel Flimal
72 5+6 434.9511 434,311 24,000 20,4611 12.000 ¢.142
119.1 122.5 3468.931 258.991 28.000 13.781 14.090 5,128
1920¢G.3 1897.1 302.489 302.48%9 28,000 18,9798 14,000 JL.2e
28521.7  2634.4 294.78T 256,783 24,000 16.800 12,000 4,585
8.3 &.9 148.498 71148.4%8 32.000 209.374 lo.0200¢ 135,395
FEAK REZULTS
AEA Fea Centroid Count Activity
Fract, Exir. Obs. ODrfr. FUYHM Reate c./m d/m g1/
0.0013 &.,115% 6,113 0.002 ©.10 g.15 1.0% 0.471E-04
0.0247 S9.7846 9.805 =-0.01¢ O0.G7 2.83 19,53  ¢.880E-05
T.7948 5,800 0,009 O.842E-0D
0.,385% S5.,4%% 5,492 0.007 G.09 34,24 309,09 0.139E-03
S5.480 5,472 =9H,012 J.107E-02
Q.582% 5.278 6.08 aé.78 215,91 O.151E-03
0.0008 4,840 4,769 ~0.12% (.98 0.64 S3.77 0.242E-04
4,731 4,749 (0.01Z Q. 187E=-G5
DETECTOR CALIERRATION
Energoe{MEV) = 4,071 + {0.0047) 4kChannel
Erierdw randge {(Meli: 34,071 70 Y v
Efficiency = 0.1%28 CFM/DFM
TOTAL COUNT Lwmas
Item Total » Recoverwy
Fagw zrectrum S73E0T 106,000
Imootned o7Z3% .1 9 .998
Lomrosite it 57224.0 99,929
Reeiduzls 34,1 0.059



1

T UL

I I B
37, ; .

e D--2

2

[ Y

arFcUi R Slldgd . ot

WHC-SD-WM-DP-025

LEGEND? FRAW = ,... MODELED FEAKS-= 192y..» ETCAddendum 17 Rev Ovzo0e,p

[SER LN

- mappr

0000.'0'...0.‘{0..0’.!0.!..400

.0..0‘"000'001‘00‘0"".0‘04.

I
L N A N I I B R R R R i)

3

— %/‘??_,
U113



FFaw Data Dumr for AEA Srectrum:
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25. 31.
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223, 241.
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0. 3.
1. 2.
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Q. K
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Q. 4.
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2. Q.
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1. 4.
3. 4.
T 2.
7 O
3. 4,
B S
12, 7
11, ?,
17, 11,
29, 33,
97 117,
245, 283,
335, 352,
?i%. 1004,
1431, 1339,
321, 283 .
93, 119,
318, 397,
762, 57,
725, 638,
81. a
3 i
1. b
19, 14.
39. 45,
&7 70,
23, 15
Q. 1.
0, 0.
1. 0.
i, 0.
2. 4,
2. 0.
0. 1.
0. 0.
0. Q.
. Q.
0. 1.
0. 0.
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30, 20,
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1078, 1149,
1204, 1175,
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2. 4,
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Fev. 1,10
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DATA REDUCTION REFORT

SAMPLE
RI48-5782

File 1Ly S03%¥54.8FC

Cournted on: 10/26/91 @107 ¢
letector/Geometry number: 3/ 1
Count Lime: 30000, Sec

FEAK ANALYSIS

Fezk Feak heidgint Feak center FlHM Teu
In Imnitizl Final Imitizl Finzl Initial Final Initiel Finel
i 1G.6 10.3 374,543 376,643 16,000 11.853& 8.004 2.428
. 2 2146.2 208.0 308,190 308.1%90 24,000 14,8682 12,000 4,387
T 3 2829.7 2913.3% 262.144 282,164 24.000 15.4814 12,000 d.157
— FEAK RESULTS
™fezlk AEA Fezk Lentrotid Count Activity
N’ID Isotore Frezet. Expe. Obe. nrff. FWHHM Razte o/m Am uCisea
1 Cm244 0.0047 G.7v4 H.828 -0,032 0.03 0.38 1.3% (Q.8625E-08
2 Fu238 00,0904 5.49% 5.49%9 -0,000 0.08 S.42 I7.35 (0.1468E-04
AmZ41 5,480 S5.499 -0.019 ’ G.129E~04
™3z 0.70590 S 27 0.07 54,24 289,34 0L.121E-03
™ DETECTOR CALIERATION
— Ererg={MEY) = 4,020 + {(0.0048)%Cheannel
Enerdw rande {(Mel): 4,020 TQ &.477
b Efficiency = 0.2014 CFM/UFPM
o~ TOTAL COUMT DIATA.
Item Totel “ Fecovery
Fz2w srectrum 30771.0 100.000
Smoothed IQ7270.9 106,000
Comrosite fit 29970, 2 P7L37E
Residusals 300 . & 2S00
Aanelwzed Dl Lo e e
s2820
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Raw DIlata Dums for AEA Srectrum:i
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201
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T
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D

§FPISD3964.SFC

0. T Q.
20 00
20 OO
0. 1.
1. 0.
1. 0.
10 0’

0. 2“
1. Q.
0. 2,
2. .
3' 1.
1. 3
40 2.
2. 2,
?I’ S.
2. &
3. S.

10,
11,

10,
190,

13, 15,
24, 21,
7. 37.
163, 131,
325, 362,

991, 1124,
1072, 958,
132, gy,
22, 14,
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100. 113,
51, 35,
0. 1.
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ENERGTY

DATA REDUCTION REPORT

File ID:

SaMFLE
RZ43-5832

Sha¢s3.8FC

ANA LY

w3
[ o]
&3]

Counted oni 16/,26791 @10 ¢
Ietector/Geometry niumber: 4/ 1
Count time? 30000, Sec
FEAK aNaALYSIS
Fezbk heidnt Feak center FWHM Tau
Initial Finzl Initizl Final }nitial Fimasl Imitial Finel
4,1 3.9 3&1.5811 381.61% JB.000 18.533 14,004 4,583
10&6.9 104,3 299.167 299.167 16,000 10.376 8.000 2.837
1344.4 1331.4 253,417 253.417 20.000 10,4812 10.9000 2.85&
FEAK RESULTS
AEA Feaek Centroid Count fotivite
Fract. Ewre. Obs. nDiff. FUWHM Rate co/m g uCisez
C. 0042 S.795 5,780 0.018 0.0% 011 0.3 (0.32BE-0&
3.786 S.780 0.40¢ 0,449 "¢
0.0812 5,499 5.486 0.013 ¢.0%5 2.02 19,21 0.B&& U5
5+430 3.4848 -0.0045 0,882E-05
0.9148 5,234 5,271 -0.03; 0.09 22.77 1417.0% 0.&38E~Q03

EnergesiMEY)
Enerde ra
Effic

ftem
Faw serectrum
Smoothed
Comrosite fit
feciduals

DETECTUR CALIBRATIUN

= 4,080 +
nge {(MeVil 4,480
lencs =

TOTAL COUNT DATA

Total
1286%.90
1286%.9
12450.5

418.4

Analuezed

T

(0.0047)%Channel

4,487

.1451 CFPM/LFM

-

#“ Recoverw
100,060
100,000
©&a.748

Toe
[ P Jod
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™1
vdé 1
271
vel
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411
121
AL
341
IT1
a1
391
401
411
az
431
441
451
441
a7l
181
4e1
311

Dhata Dume for AEA Serectrum:
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0.
0.

1.
(4]

-

00
Ob
06
00
00
0.
0'
0.
0.
4.

00
0.
0'
0’
0.
00

1.

- =

- + o

- .«

H G RSO B LAt G RO
- - -

NG
O UG Ny hs -

‘SFiSD40&63,.S5FC

0.
0.
0.
0.
Q.
Ol
0.
10
0.
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64,
3448,
360
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0. Q.
G, o,
. Q.
(VI 1.
1. 2.
1. I8
Q. o,
+IN 0.
G Q.
t. S
1. G.
a. 2.
i. 1.
Q. 2.
2. N
3. O,
& 3
3 g.
15, 14,
18, 10.
1%, 2.
128. 152,
715, 710,
197, 127,
23. S
2 12,
23, J1l.
&4, &2,
-3 1.
0. 1.
1. 0.
G, G,
i. Sy
2. 4,
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0. O.
0. Q.
U G.
G, 0.
Q. 1.
1. 0.
O 0.
Q. i.
G, i
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RE’VQ 1.1¢
DATA REDOUCTION REFORT
SAMFLE
R3I&1-5582
File [UL: 505011.8FC
Counted on: 10/28/91 B1GT O
Itetector/Gegmetrs number: 9701
Count Lime: 30000, Sec
FEAK AMALYSIS
Feslk Feak neidht Fealk center FidH Tau
I Imitial Finzl Initial Final Initizl Fins Imitiel Final
i 2748%,.7  2755.2 302,770 302.770 24,000 14.117 12,000 &8.080
2 1769.9 1747.6 256,128 2546.128 20,000 12,4821 16,006 4,382
o 3 422.5 4546.5 231.1564 231.1464 16.000 3.404 2.000 1.151
FEAK RESULTS
. Feahk AEA Feak Centroid Count ' pctivite
"IN Isotore Fract. Evie . Chbs. niff. FlHM Rate c/m 3 m i es
e 1 FuZ3g O.9387  5.499 5,439 0.010 (G.04 U .7 31G.1%9  0,140E-G3
Am241,//f 5.480 5.489 -0.00% D.,107E-03
-3 Fu23y 0.07461 3.143 5,140 -0.017 0,02 785 30.52 0.137E-Q4
o Fuldo 9.144 $5,180 =-0,816 OL13/7E-C4
£y
‘ DETECTUR CALIBRATION
— Erierge(MEVY) = 4,094 + (0,0046)%Chenrnnel
Ernerdz rande {(MeU)! 4,094 TO 6,401
=2 Efficience = ©0.2508 CFM/UFHM
o~ TOTAL COUNT DATAS
Item fotal i Recoverwy
Raw s=ectrum 00623.0 100,000
Smoothed S0£23.,0 100,090
Comrosite it S02684.1 29,291
Reciduzls 3u8.7? LU
finglezed DYl o e e e -
&2820

om0 e
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WHC-SD-WM-DP-023

: (] '

Raw Data Dums for AEA Sepectrum! SFISDBS011-.SFC Addendum 17 Rev 0
1 0. 0. 0. 0. 0. 0. 0. D DR o
11 0. 0, C. 0. 0. 0. D, 0. 1. Q.
:1 10 Oo 00 Ov Oc Oo Oo Oo 04. 0.
-';1 1, 0. 1. 00 00 0. 0. 1. Q. O.
1 1- 20 10 1- 10 00 10 00 ':'o C‘.
o1 2. 0. Q. 1, 0. 2. 1. 1. LA Q.
&1 0. 1. i. 1. o, 0. 0. 1. Q. 1.
71 G. i. 2. Q. 0. 0. 2. Q. 0. G
g1 2 Qs 1. 1. 0. 0. 2. 0. 2. 1.
91 O, 0. 0. 0. I 3. 3. e 2. 1.
101 Q. 0. 3. 1. 1. 1. O 0. . Q.
111 1. 2. 1. 0. 1, 1. 3, 1. O, 4.
121 2. 0. 1. 2. 0. 2. i. 1. kN 2.
131 1. 1. O, 1. 0. 2, 1, 2. 2. 2.
141 4, 2. 1. 0. 1. 0. 0. 0. 1. 1.
151 2. 1. 1. i. 3. 1. 1. 3. . 1.
151 T Q. I, T N T e 1. 3. 1.
171 2. 4. S 0. &, 4. 3. 4. CN 3.
1381 4, 3. & &, 2. A 8. 3 4. i
171 s 13. 11. 15, . ?e. 14, 8. 21, 12,
201 L 18, 24, 30. 22, 24, 3%, 7 41, 58,
<1 SO, 3. 43 77 88. 105, 125. 123, 162. 154,
22 201. 204, 218, 233, 280. 304, 320, 357, 338, 287
-2l 341, 30%. 263. 27Q. 223, 213, 204, 187. 201, 258,
241 23%. 273, 376, 373, 473, 499, 588. 514, 72, 719,
ol 63, 231, 217, PET, 10353, 1029, P36, 374, 774G, 508.
e X3 | 453, 352, 290, 20g. 1727, 154. 117, 101, 101, 78,
271 94, 33, 24, g7. 8C. 1G3. 100, 104, 23, 142,

el 15, 19¢. 209, 244, 288. 314, 3596, 439, 482, 9465 .
L ald, 744, B14. 204, 1011, 1144, 1219. 1387. 1493, 1479,
1 1622, 1452, 1320, 1432, 1278. 1113, 2. 702, 534, 462,

31t 344, 248, 202, 141, 132, 110, 73, . S4, 3. 19.
321 13, & 2, 0. 0, 0. 0. O 2. 1.
3"31 C'o 0. 30 0' 0- Oo 0. 10 1‘- Q.
341 0. 0. 3. 0. 0, 1. 0. 1. 0. 0.
=1 0. 1. 0. 2, 0. 2. 0, 1. 1. 0.
361 0. 1. 0. 2. 0. 2. 0. 2, 1, 1.
371 2. 1. 0. 1. 0. 0. 0. 0. o 0.
W1 0, G 0. 0. 0. 0. 0, 0. G. 0.
391 0. 0, 0. 0. 0. 0. 0. 0, 0, 0,
401 0. 0. 0. 0. 0. 0. 0. 0. G, 0.
411 G 0. 0. 0. 0. 0. 0. 0. 1. O.
4721 0. 0. 0. 0. 0. 0. 1. 0. 0. 0.
431 i. 1, 0. D, 1. 0. 0, 1. 0. 2.
141 O, 0. 1. 1. 0. 0. 0. O 0. T
151 o, 0. 0. ¢, 0. 0. 0, 0. 0. 0.
41 0. 0. 0. 0. 0. 0, 0. 0. 0. 0.
371 o. 2. 1, o, 0. 0. 1. 0. 0.
181 T, 0. i. 1. 0, 0. 2, 0. 0. Q.
491 0. 0, 0. 0. 0. 0. 0. D 0., .
511 0. 0.
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WESTINGHOUSE HANFORD COMPANY
222-5 LABORATORY

ANALYTICAL BATCH

Lab Segment Serial No.: Customer ID:
R348 791 COMPQSITE
Analysis: Sample Prep:
TECHNETIUM 99 UNDIGESTED
Instrument. Procedure/Rev:
wB27818, WC16085 LA—-438-101/D—1
Technologist: Date:
L. TEMPLE 09—-25-91
Starting Time: {Temperature:
10:30 NA
Ending Time: Chemist:
14:12 S. CATLOW
Description Lab ID Description Lab ID
1/INITIAL LMCS CHECK STD R346—-5584 11
2| REAGENT BLANK R347-5684 12
3| SAMPLE 791 COMP R348-5784 13
4| SAM DUP 791 COMP R348-5884 14
5|FINAL LMCS CHECK STD R361-5584 15
6 16
7 17
8 18
9 19
10 20
Standard Primary Book No. | Second Book No. |Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard
LMCS CHECK STD |28849/0.250 mL NA
SPIKE 49B839/0.1 mL NA
SAMPLES RERUN.

A-6000-881 (03/92)

- M3
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" TECHNETIUM 99 ANALYSIS - UNDIGESTED SAMPLE

WHC-SD-WM-DP-025
Addendum 17 Rev 0
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TIME:D L0.0C WED 28 SEP 1991 1

USER: £ ID:TC-99. AlLL FRESET
SAMFLE REPEAT: 1 CYCLE REFEAT:

1 8CR:N

RELXT2N

Hik: T ARC:Y OCF:N RCM:Y = FHASE NITOR:Y POST CHE:N VIAL:6 vOLUME: L

RCM-TIME: 0,10 INT:%99.9S

CHANNEL 1-l.L: 130 UL: 800 ISIGMA: 0. 10 BREG SUB:

SINGLE LARSL DFM SET UFP ON 1® IEP 1988  (2: 72

UNKNOWN ID:7C %9 DIRECT

UNFNOWH RESLTICATES: 1

LUNENQEN WORM FACTOR  IS01:0 1.00000

LIME MOWM uNITS 1801:0FM
UNENOWN HAZF LIFE CORRECTION:N

INDIVICUAL UNFNOWN NORM FACTORS: N

STANDARD ID: 1Z1BIE-A L-10
HALF LIFE(DAYS) IS0 N
STANDARD DFM

QUENCH LLMITT

I1S01: Q. QOODOO0H

.00 BEG 2SI1G: .00 L3k: ]

BHCHOROUND OUENCH (ZCURVES: Y
LOW: 777, &7

HIGH: 207

edaBEr b }

121

v

=AaPrl POS CH cCP™M Z8IGY TLME EL TIME AVL H# RCM¥ 2F Ef
Bl owew— 1 42,30 9.72 10,060 11,07 48.3 0.2
A#: &8, 4%,  &B
BACEGROUND QUENCH CURVES: CONSTANT
CHANNEL 1
RUENCH CURVE COEFFICIENTS - e
oz 30, TRGGH Bri, O00OLOnd Lt i Lozt D S
EACHKGROUND QUENCH CURVE CURFELATION 1ARLE
MEASUREL CHL.CULATED FERCINT
B G L3 CFM. CFM. LIFE. FLAD
1 3.2 42,70 FPRE
SACIHEGRQUND QLENCH LIMITS LOW: &, OGG HiIGM2 1000,
TOTAL CUENCH LIMITS LOW: 72,87 HIGH:Z07,
sAM FOS CH CFM 231G6% TIME EL TIME AVG H# REMY 2R [N
1 wwe— 71 H15.70  IT.100 1000 oT.0% 1TS.0 1,32 »=
[501 YEFF CH1:%I.71 [SO1 DER 27902487
ok oL TS1IT.20 0 1.2& LDO0 ToLOE 180,00 0.2 ax
IS01 Y“EFF CHL:93.647 1501 DIt :2837.774
T oen- 5 1 S32.10 8B.7& 10,00 47,59 12200 0.%7 nw
1501 wEFF CH1:94.74 [S01 DI-rt sl 24020
ol 7
S PAQS CH CEM T2IGY MIME ClL TLimE Avis H# it A (Ml

a4 ww— & 1 Trit.90 1.7
FS501 %EFF CH1:9I &7

S oEx— T 1
M&: 1Z2%. 127
1501 ZEFF CH1:23.4é

LEYR.T0 . 7Y

E&&.80 0,48
1S01 YEFF CH1:92.67

7 oxx— 7 1 LS04 10 O.7B
1801 YEFF CH1:973.&7
G owx—10 1 97RE. A0 0.4L7

LS80 YEFF CH1:935.31

S =e-1il 1
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WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY
ANALYTICAL BATCH
Lab Segment Serial No.. Customer iD:
R348 791 COMPOSITE
Analysis: Sample Prep:
IODINE 128 UNDIGESTED
Instrument: Procedure/Rev:
WBS57237, WB57265 LA—-378-103/B-0
Technologist: Date:
J. KUNKEL 09-—25~-91
Starting Time: Temperature:
08:00 23degC
Ending Time: Chemist:
N NA : S. CATLOW
— Description Lab ID Description Lab ID
1} INITIAL LMCS CHECK STD R346—5585 11
e 2| REAGENT BLANK R347-5685 12
o 3 |SAMPLE 791 COMP R348-5785 13
4 |SAM DUP 791 COMP R348-—-5885 14
5| FINAL LMCS CHECK §TD R361-—-5585 15
. 6 16
‘ 7 17
i 8 18
9 19
- 10 20
o Standard Primary Book No. | Second Book No. |Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard
LMCS CHECK STD |38B46/1.0 mL N/A

A-6000-881 (03/92)
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WHC-SD-WM-DP-025

IODINE I-129 ANALYSIS - UNDIGESTED ANALYSIS
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GAMMA SPECTRUM ANALYSIS *

*
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CANBERRA SPECTRAN-F V2.06 SOFTWARE
25-SEP-9120:33:14

ANALYSIS PARAMETERS

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 4.0
DETECTOR NUMBER: 6 / GECMETRY NUMBER: 1
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 95.0%

NTIFICATION ENERGY WINDOW: +- 1.50 KEV

OR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
I+ CALCULATION PERFORMED

MEASURED ENERGY DIFFERENCES LISTED
MOLTIPLET ANALYSIS PERFORMED

J:;CTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANI:
JYZED BY: 62820

SKMPLE DESCRIPTION: R346-5585

Q§ﬁMETRY DESCRIPTION: [-129/CULTURE TUBE

SAMPLE SIZE:  1.0000E+00 EA / CONVERSION FACTOR: 1.0000E+00
STANDARD SIZE: 1.0000£+00 EA

ANALYSIS LIBRARY FILE: ANL129

b

Cg&LECT STARTED ON 25-SEP-91 AT 19:43:05
COLLECT LIVE TIME: 3000. SECONDS
REAL TIME: 3002. SECONDS
DEAD TIME: 0.07 %
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 21-JUN-90
EFFICIENCY CALIBRATION PERFORMED 18-JUN-90

"~ 148
féymﬁfgfé/Fz.



© WHC-SD-WM-DP-075
25-SEP-9120:33:14 Addendum 17 Rev 0

PEAK ANALYSIS

PK CENTROID ENERGY FWHM  BACKGND  NET AREA ERROR NUCLIDES
CHANNEL KEV KEV COUNTS COUNTS %

1 147.23 29.31 1.38 782. 8831. 2.9
2C  167.77 33.41 1.39% 473. 2117. 7.0 CE-144
3 197.05 39.26 1.18 216. 1332. 6.9 1-129,BI-212

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 95.0%

C - MULTIPLET ANALYSIS CONVERGED NORMALLY

-

BACKGROUND SUBTRACTION PERFORMED USING FILE BK0024
BACKGROUND DESCRIPTION: BKG

BACKGROUND COLLECT STARTED ON 4-JUN-90 AT 13:00:00
BACKGROUND LIVE TIME: 3000. SECONDS

BACKGROUND WAS INSIGNIFICANT

.
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25-SEP-9120:33:14

CAMPLE: R346-5585
\ COLLECTED ON 25-SEP-91 AT 19:43:05

veCAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

RADIONUCLIDE ANALYSIS REPORT

NUCLIDE ACTIVITY CONCENTRATION IN wuCi/EA
DECAY

MEASURED ERROR CORRECTED ERROR
AM-241 LLD<1.83E-06 LLD<1.83E-06
AM-243 1LD«8.27E-07 LLD<8.27E-07
[-129 3.07E-04 +-2.13E-05 3.07E-04 +-2.13E-05
SB-125 LLD<1.83E-05 LLD<1.83E-05
SE-75 LLD<1.71E-06 LLD<1.71E-06
SN-113 LLD<3.01E-06 LLD<3.01E-06
TOTAL 3.07E-04 +-2.13E-05 3.07E-04 +-2.13E-05
o

EBAR = ***** MEV/DISINTEGRATION

MAXIMUM PERMISSABLE ACTIVITY = 5.77E-03 UC/EA

TQTAL MEASURED ACTIVITY = 3.07E-04 (+-2.13E-05) UC/EA
% TECH. SPEC. = 5.33 (+-0.37)

ERROR QUOTATION AT 1.96 SIGMA
" CONFIDENCE LEVEL AT 95.0%

PEAKS NOT USED IN ANALYSIS

CEMTROID  ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS A

o
147.23 29.31 8831.

2 1.27E+01
167.77 33.41 2117. 7.

9
0 2.05E+00

-

EXPECT

59.54
74.67
39.60
176.33
136.00
391.67

ENERGY COMPARISON
(KEV)

DIFF

-0.34

—T 420

d-oqéy/ézf



. WHC-SD-WM-DP-075
Addendum 17 Rev o
* % k k¥ k% k % * k ™ k% k %k %k %k *k k Kk * *k *k % k ¥k * * %k k % % *k ¥ * % *x *

*

*
* GAMMA SPECTRUM ANALYSIS *

*
F oGk k ok Kk k Kk k Kk Kk k k k Kk Kk k Kk k k k k k k € k k Kk *k k k k * *k * k

-

CANBERRA SPECTRAN-F V2.06 SOFTWARE
25-SEP-9122:00:03

ANALYSIS PARAMETERS

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 4.0
DETECTOR NUMBER: 6 / GEOMETRY NUMBER: 1
SPECTRUM SIZE: 4096 CHANNELS

ORDER OF SMOOTHING FUNCTION: 5

NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 95.0%

IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV

£RROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED

MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER AN1: ,
AALYZED BY: 62820 |

SAMPLE DESCRIPTION: R347-5685
GEOMETRY DESCRIPTION: 1I-129/CULTURE TUBE
SAMPLE SIZE:  1.0000E+00 EA / CONVERSION FACTOR: 1.0000F+00
STANDARD SIZE: 1.0000E+00 EA
ANALYSIS LIBRARY FILE: ANL129
COLLECT STARTED ON 25-SEP-91 AT 21:09:53
O\.
COLLECT LIVE TIME:  3000. SECONDS
REAL TIME:  3001. SECONDS
DEAD TIME: 0.03 %
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 21-JUN-90
EFFICIENCY CALIBRATION PERFORMED 18-JUN-90

B =5
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25-SEP-9122:00:03

PEAK ANALYSIS

PK CENTROID  ENERGY FWHM BACKGND NET AREA ERROR NUCLIDES
CHANNEL KEV KEV COUNTS COUNTS %

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 95.0%

BACKGROUND SUBTRACTION PERFORMED USING FILE BK00Z24
BACKGROUND DESCRIPTION: BKG

BACKGROUND COLLECT STARTED ON 4-JUN-90 AT 13:00:00
BACKGROUND LIVE TIME: 3000. SECONDS

BACKGROUND WAS INSIGNIFICANT

™
!
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2
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25-SEP-9122:00:03

"*MPLE: R347-5685
A COLLECTED ON 25-SEP-91 AT 21:09:53
UECAYED 10O

NUCLIDE

AM-241
AM-243
[-129
$SB-125
SE-75
SN-113

TQIAL

RADIONUCLIDE

0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

A

-~ WHC-SD-WM-DP-025
Addendum 17 Rev 0

NALYSIS REPORT

ACTIVITY CONCENTRATION IN uCi/EA

MEASURED ERROR

LLD<Y
LLD<1.
.04E-05

LLD<2

LLD<2.
LLD<1.
LLD<4.

.00E-01 +-0.00E-01

.86E-06

11E-06

25E-05
73E-06
16E-06

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 95.0%

DECAY

CORRECTED ERROR

LLD<«1

LLD<]1.

LLD<2
LLD<2
LLD<1

LLD<4.

.86E-06
11E-06
-04E-05
.25E-05
.73E-06
16E-06

.00E-01 +-0.00E-01

ALL DETECTED PEAKS WERE USED IN THE ANALYSIS

-,

EXPECT

55.54
74.67
39.60
176.33
136.00
391.67

ENERGY COMPARISON
(KEV)

DIFF

—="123)
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CANBERRA SPECTRAN-F V2.06 SOFTWARE
25-SEP-9122:54:07

ANALYSIS PARAMETERS

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 4.0
DETECTOR NUMBER: 6 / GEOMETRY NUMBER: 1
SPECTRUM SIZE: 4096 CHANNELS

ORDER OF SMOOTHING FUNCTION: 5

NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 95.0%

IRENTIFICATION ENERGY WINDOW: +- 1.50 KEV

ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
LeB CALCULATION PERFORMED

MEASURED ENERGY DIFFERENCES LISTED
MUCTIPLET ANALYSIS PERFORMED

<" ~TRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANI:
_YZED BY: 62820 |

SAMPLE DESCRIPTION: R348-5785
GEQMETRY DESCRIPTION: 1-129/CULTURE TUBE
SAMPLE SIZE: 1.0000E+00 EA / CONVERSION FACTOR: 1.0000E+00
STANDARD SIZE: 1.0000E+00 EA
ANALYSIS LIBRARY FILE: ANL129
CQ%EECT STARTED ON 25-SEP-91 AT 22:03:58
COLLECT LIVE TIME: 3000. SECONDS
REAL TIME: 3001. SECONDS
DEAD TIME: 0.03 %
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 21-JUN-90 -
EFFICIENCY CALIBRATION PERFORMED 18-JUN-90

=T 124
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PEAK ANALYSIS

< CENTROID ENERGY FWHM  BACKGND  NET AREA ERROR NUCLIDES
CHANNEL KEV KEV COUNTS COUNTS %
1 146.94 29.25 1.41 286. 665. 12.8

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 95.0%

BACKGROUND SUBTRACTION PERFORMED USING FILE BK0024
BACKGROUND DESCRIPTION: BKG

BACKGROUND COLLECT STARTED ON 4-JUN-90 AT 13:00:00
BACKGROUND LIVE TIME: 3000. SECONDS

BACKGROUND WAS INSIGNIFICANT

~
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25-SEP-9122:54:07
CAMPLE: R348-5785
\ COLLECTED ON 25-SEP-91 AT 22:03:58
ueCAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

RADICNUCLIDE ANALYSIS REPORT

NUCLIDE ACTIVITY CONCENTRATION IN wuCi/EA ENERGY COMPARISON

DECAY (KEV)
MEASURED ERROR CORRECTED ERROR EXPECT  DIFF

AM-24]1 LLD<1.98E-06 LLD<1.98E-06 59.54

AM-243 LLD<9.16E-07 LLD<9.16E-07 74.67

I-129  LLD<1.73E-05 LLD<1.73E-05 ' 39.60

SB-125 LLD<1.97E-05 LLD<1.97E-05 176.33

SE-75  LLD<1.95E-06 LLD<1.95E-06 136.00

SN-113  LLD<3.63E-06 LLD<3.63E-06 391.67

IQIAL 0.00E-01 +-0.00E-01 0.00E-01 +-0.00E-01

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 95.0%

v~

o PEAKS NOT USED IN ANALYSIS

(ROID  ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS %

™46.94 29.25 665. 12.8 9.62E-01

~y
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PEAK ANALYSIS

K CENTROID  ENERGY FWHM  BACKGND  NET AREA ERROR NUCLIDES
CHANNEL KEV KEV COUNTS COUNTS %

1 147.66 29.39 1.25 237. 576. 13.5

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 95.0%

BACKGROUND SUBTRACTION PERFORMED USING FILE BKOO24
BACKGROUND DESCRIPTION: BKG

BACKGROUND COLLECT STARTED ON 4-JUN-90 AT 13:00:00
BACKGROUND LIVE TIME: 3000. SECONDS

BACKGROUND WAS INSIGNIFICANT
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25-SEP-9123:48:05
” 'DLE: R348-5885
A COLLECTED ON 25-SEP-91 AT 22:57:57
veCAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

RADIONUCLIDE ANALYSIS REPORT

NUCLIDE ACTIVITY CONCENTRATION IN uCi/EA ENERGY COMPARISON

DECAY (KEV)
MEASURED ERROR CORRECTED ERROR - EXPECT  DIFF

AM-241 LLD<1.92E-06 LLD<1.92E-06 59.54

AM-243 LLD<8.27E-07 LLD<8.27E-07 74.67

I-129  LLD<1.82E-05 LLD<1.82E-05 39.60

SB-125 LiD<1.77E-05 LLD<I.77E-05 176.33

SE-75  LLD<1.B4E-06 LLD<1.84E-06 136.00

SN-113 LLD<4.76E-06 LLD<4.76E-06 391.67

EQTAL 0.00E-01 +-~0.00E-0] 0.00E-01 +-0.00E-01

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 95.0%

L

e PEAKS NOT USED IN ANALYSIS

.TROID  ENERGY NET AREA ERROR GAMMAS/SEC
CRANNEL KEV COUNTS %

“~47.66  29.39 576. 13.5 8.20E-01
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* K d % k % K k Kk k %k dk * d ok Kk Kk Kk * * Kk k Kk &k k k Kk * Kk k k K* Kk * * *

*

GAMMA SPECTRUM ANALYSIS

d ok K %k % k Kk % k k Kk k k k k k %k Kk %k k Kk Kk %k k * %k k k * * &k * kX * *x

CANBERRA SPECTRAN-F V2.06 SOFTWARE
25-SEP-9123:48:05

ANALYSITIS PARAMETERS

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 4.0
DETECTOR NUMBER: 6 / GEOMETRY NUMBER: 1
SPECTRUM SIZE: 4096 CHANNELS

ORDER OF SMOOTHING FUNCTION: 5

NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 95.0%

IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV

ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
LD CALCULATION PERFORMED

MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER AN1:
.~LYZED BY: 62820

SAMPLE DESCRIPTION: R348-5885

GEOMETRY DESCRIPTION: 1-129/CULTURE TUBE

SEMPLE SIZE:  1.0000E+00 EA / CONVERSION FACTOR: 1.0000E+00
STANDARD SIZE: 1.0000E+00 EA

ANALYSIS LIBRARY FILE: ANL129

COLLECT STARTED ON 25-SEP-91 AT 22:57:57
o~
COLLECT LIVE TIME: 3000. SECONDS
REAL TIME: 3002. SECONDS
DEAD TIME: 0.07 %

DECAYED TO 0. DAYS, 0,0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 21-JUN-90
EFFICIENCY CALIBRATION PERFORMED 18-JUN-90

*
*
*
*
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*
. GAMMA SPECTRUM ANALYSIS *
*
*

= % &k * % %k % % Kk * *k *k % k k *k *k k ¥k *k * & *k Kk Kk ¥ k &k &k k *k ¥k * Kk *

CANBERRA SPECTRAN-F V2.06 SOFTWARE
26-SEP-9101:14:25

ANALYSIS PARAMETERS

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 4.0
DETECTOR NUMBER: 6 / GEOMETRY NUMBER: 1
SPECTRUM SIZE: 4096 CHANNELS

ORDER OF SMOOTHING FUNCTION: 5

NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 95.0%

IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV

ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

Ler™

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED

MEASURED ENERGY DIFFERENCES LISTED
MUECTIPLET ANALYSIS PERFORMED

SPRCTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER AN1:
YZED 8Y: 69549

SAMPLE DESCRIPTION: R361-5585
GEOMETRY DESCRIPTION: 1-129/CULTURE TUBE
SAMPLE SIZE:  1.0000E+00 EA / CONVERSION FACTOR: 1.0000E+00
STANDARD SIZE: 1.0000E+00 EA
ANALYSIS LIBRARY FILE: ANL129
~
COLLECT STARTED ON 26-SEP-91 AT 00:24:17
o
COLLECT LIVE TIME: 3000. SECONDS
REAL TIME: 3002. SECONDS
DEAD TIME: 0.07 %

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 21-JUN-90
EFFICIENCY CALIBRATION PERFORMED 18-JUN-90

4130
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26-SEP-9101:14:25
PEAK ANALYSIS

K CENTROID ENERGY FWHM  BACKGND NET AREA ERROR NUCLIDES
CHANNEL KEV KEV COUNTS COUNTS %

1 147.30 29.32 1.38 749. 9427. 2.7
2C  167.71 33.40 1.38 392. 2182. 6.4 CE-144
3 196.61 39.18 1.38 137. 1357. 6.4 1-129,BI-212

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 95.0%

C - MULTIPLET ANALYSIS CONVERGED NORMALLY
BACKGROUND SUBTRACTION PERFORMED USING FILE BK0024
BACKGROUND DESCRIPTION: BKG

BACKGROUND COLLECT STARTED ON 4-JUN-90 AT 13:00:00

BACKGROUND LIVE TIME: 3000. SECONDS
BACKGROUND WAS INSIGNIFICANT

— 131
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26-SEP-9101:14:25
SAMPLE: R361-5585
\ COLLECTED ON 26-SEP-91 AT 00:24:17
v .AYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

RADIONUCLIDE ANALYSIS REPORT

NUCLIDE ACTIVITY CONCENTRATION IN uCi/EA ENERGY COMPARISON
DECAY (KEV)

MEASURED  ERROR CORRECTED  ERROR EXPECT  DIFF

AM-241 LLD<2.12E-06 LLD<2.12E-06 59.54

AM-243  LLD<9.44E-07 LLD<9.44E-07 74.67

1-129 3.13E-04 +-1.99E-05  3.13E-04 +-1.99E-05 39.60 -0.42

$B-125 LLD<1.92E-05 LLD<1.92E-05 176.33

SE-75  LLD<1.67E-06 LLD<1.67E-06 136.00

SN-113 LLD<3.82E-06 LLD<3.82E-06 391.67

TOTAL 3.13E-04 +-1.99E-05  3.13E-04 +-1.99E-05

EBAR = ***** MEV/DISINTEGRATION

MAKIMUM PERMISSABLE ACTIVITY = 5.77E-03 UC/EA

TOTAL MEASURED ACTIVITY = 3.13E-04 (+-1.99E-05) UC/EA
%-FECH. SPEC. =  5.42 (+-0.34)

P~

ERROR QUOTATION AT 1.96 SIGMA
'*~ CONFIDENCE LEVEL AT 95.0%

-y

a8

PEAKS NOT USED IN ANALYSIS

CENTROID  ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS %

Ti7.30 29.32 9427. 2.7 1.35E+01
167.71  33.40 2182. 6.4 2.11E+00

432
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WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer iD:
R348 791 COMPOSITE
Analysis: Sampie Prep:
STRONTIUM 90 UNDIGESTED
Instrument: Procedure/Rev:
wWB27812 LA-220-101/D-0
Technologist: Date:
J. KUNKEL 10~-03-91
Starting Time: Temperature:
12:00 (10-03-91) 23degC
=~ |Ending Time: Chemist:
- 09:00 {10-04-91) S. CATLOW
] Description Lab ID Description Lab ID
Y 1|INITIAL LMCS CHECK STD R346-5586 11
~ 2| REAGENT BLANK R347-5686 12
e 3|SAMPLE 791 COMP R348-5786 13
o~ 4|SAM DUP 791 COMP R348-5886 14
- 5|FINAL LMCS CHECK STD R361-5586 15
6 16
~ |7 17
8 18
- S 19
- 10 20
e
Standard Primary Book No. | Second Book No. {Third Book No. and Final Vol. of
Type and Aliquet Vol. and Aliquot Vol. Aliquot Vol. Standard

LMCS CHECK STD

150B46/1.0 mL

NA

A—6000—881 (03/92)
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-~ STRONTIUM 9C mLYSIS - UNDIGESTED SAMPLE
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WESTINGHOUSE HANFORD COMPANY
222-§ LABORATORY

ANALYTICAL BATCH

l.ab Segment Serial No.: Customer 1D:
R348 791 COMPOSITE
Analysis: Sample Prep:
SELENIUM 79 UNDIGESTED
Instrument: Procedure/Rev:
WB27818, WC16085 LA—-365—132/B~-0
Technologist: Date:
D. JACKSON 09-25-91
Starting Time: Temperature:
08:30 NA
Ending Time:; Chemist:
15:30 ' S. CATLOW
Description Lab ID Description Lab 1D
1 | REAGENT BLANK R347-5689 11
2| SAMPLE 791 COMP R348-5789 12
3|SAM DUP 791 COMP R348--5889 13
4 14
5 15
6 16
7 17
8 18
9 19
10 20
Standard Primary Book No. | Second Book No. |Third Book No. and Final Vol. of
Type and Aliquot Val. and Aliquat Vol. Aliquot Vol. Standard
NOT AVAILABLE.

A-6000-881 (03/92)
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WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH

Lab Segment Serial No.: Customer ID:
R348 791 COMPOSITE
Analysis; Sample Prep:
TRITIUM UNDIGESTED
Instrument: Procedure/Rev:
WB27818, WC16085 LA-218-113/B-~0
Technologist: Date:
V. MASSIE 10-07-91
Starting Time: Temperature:
NA NA
~| |Ending Time: Chemist:
NA ‘ S. CATLOW
] Description Lab ID Description Lab ID
- 1 |[INITIAL LMCS CHECK STD R346—5587 11
o 2| REAGENT BLANK R347-5687 12
' 3|SAMPLE 791 COMP R348-5787 13
-~ 4| SAM DUP 791 COMP R348-5887 14
5|SPIKE OF 791 COMP R348-5987 15
6| FINAL LMCS CHECK STD R361-5587 16
- 7 17
8 18
" g 19
.~ (10 20
oy
Standard Primary Book No. | Second Book No. |Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard
LMCS CHECK STD [34B49/1.0 mL NA
SPIKE 34B48/1.0 mL NA

A-6000~881 (03/92)

- 139




Addendum 17 Rev 0
TRITIUH ANALYSIS - UNDIGESTED SAMPLE
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WESTINGHOUSE HANFORD COMPANY
222—-S LABORATORY

ANALYTICAL BATCH

Lab Segment Serial No.: Customer ID:
R348 791 COMPOSITE
Analysis: Sample Prep:
TOTAL ALPHA/ALPHA ENERGY UNDIGESTED
Instrument: Procedure/Rev:
WB57237 WB57265 LA-548—101/A=-2
Technologist: Date:
NA 06—-04-92
.| Starting Time: Temperature:
NA NA
Ending Time: Chemist:
NA S. CATLOW
Description Lab ID Description Lab ID
1| SAMPLE 791 COMP R348-1250 11
2 12
3 13
4 14
5] 15
6 16
7 17
8 18
9 19
10 20
Standard Primary Book No. | Second Book No. | Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol, Standard

NA

A-56000-881 (03/92)
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IS

SIGNATURE ABOVE REPRESENTS
CHEMICAL TECHNOLOGIST/CHEMIST
THAT COMPLETED THE ANALYSIS RUN

ON PAGES 145 TO 147 .

Tau
Initial Final
10.000 4.593
10.000 1.574
10.000 4.055
14.000 15.413
8.000 2.290
8.000 14.648
Activity
d/m uCi/ea
1.20 0.538E-06
0.412E-06
1.38 0.623E-06
4.56 0.205E-05
0.205E-05
69.34 0.312E-04
5.98 0.269E-05
25.46 0.115E-04

GENERAL ALPHA ENERGY ANALYS
Rev. 1.10
DATA REDUCTION REPORT
SAMPLE
R-348-1250
File ID: SD8351.SPC
Counted on: 6/ 4/92 @17: ¢
Detector/Geometry number: 8/ 1
Count time: 30000. Sec
PEAK ANALYSIS
Peak Peak height Peak center FWHM
ID Initial Final Initial Final Initial Final
el | 10.2 10.2 301.307 301.307 20.000 9.742
2 6.4 6.5 263.507 263.507 20.000 14.79%0
© 3 58.6 60.4 228.323 228.323 20.000 7.795
4 629.6 579.4 148.296 148.296 28.000 19.944
5 55.6 53.3 87.054 87.054 16.000 9.311
A -1 317.9 318.7 23.800 23.800 16.000 7.071
- PEAK RESULTS
Peak AEA Peak Centroid Count
ID Isotope Fract. Exp. Obs. Diff. FWHM Rate c/m
T Pu238 0.0093 5.499 5.496 0.003 0.05 0.18
Am241 5.480 5.496 -0.016
4 0.0149 5.318 0.07 0.29
-3 Pu238 0.0492 5,143 5.153 -0.010 Q.04 0.94
Pu240 5.144 5.153 -0.009
4 Np237 0.6507 4.781 4.777 0.004 0.09 12.46
5 0.0645 4.489 0.04 1.23
6§ U 238 0.2115 4.200 4.192 0.008 0.03 4.05
DETECTOR CALIBRATION
Energy(MEV) = 4.080 + (0.0047)*Channel
Energy range (MeV): 4.080 TO 6.486
Efficiency = 0.2066 CPM/DPM
TOTAL COUNT DATA:
Item Total % Recovery
Raw spectrum 9673.0 100.000
Smoothed 9673.0 106.000
Composite fit 9577.6 99.014
Residuals 95.4 0.986
Analyzed by:
61453
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SPECTRUM SD8351.SPC
RAW = ....
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MODELED PEAKS =.1,2,.., ETC
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