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SIGNATURE PAGE

I have reviewed the Inorganic and Radiochemistry results reported in this
data package {when applicable). The results meet the requirements of
*242-A Evaporator Feed Characterization Project -~ Statement of Work" -
WHC-SOW-91-0002. This data is an accurate representation of the data
generated for‘;;?,reque ted laboratory analyses performed.

2/ T

7 Tillman rr
2-A Evaporator Projegt 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.

~ / ks 457z

4. 'R. Webb | | ‘Date
Records Management Specialist _
Data Coordinator

e o
[ L
. i

PRIV T
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 Radioactive 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the Hanford Site® -~ WHC-SD-CP-QAPP-002, unless superseded by the Statement of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 laboratory
analyses performed on this sample based on the QA Review Process. This Data
Package has been reviewed by the Laboratory QA Officer or designee.

A s>

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.

INL it G- 6 92—

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

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:

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

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

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:

Meta

by JCP
Silver Ag
Aluminum Al
Barium Ba
Cadmium cd
Chromium Cr
Iron Fe
Magnesium Mg
Manganese Mn
Sodium Na
Lead Pb
linc Zn

1 of 2 N3
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Metals (AAS)
Arsenic As
Selenium Se
Mercury Hg
Conventionals {IC)
Fluoride F
Chloride C1
Nitrite NO2
Nitrate NO3
Phosphate PO4
Sulfate S04
Conventional (Specified Methods)
Total Organic Carbon T0C
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 it 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.

;//t/ %‘/‘L
J. H. Tillman, Manager
Inorganic Chemistry PAL

2 of 2 =" 5.1
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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 Taboratory's transition
period from process to environmental analysis. This transition period
signaied 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 ction Limits (IDL}. Detection limits for the parameters
determined were obtained using the method prescribed by the US EPA. The
instrument detection limits for the metals determined by Inductively Coupled
Plasma (ICP), Atomic Absorption (AA), Ion 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 1imit 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 limits 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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listed for each set of samples.

9, 1991.
EPA protocol.
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Analyte

Arsenic (As)

Cyanide (CN)

Mercury (Hg)

Ammonia (NH4)

Hydroxide (OH-)

Selenium (Se)

Total Inorganic Carbon (TIC)
Total Organic Carbon (TOC)
Fluoride (F)

Nitrate (NO3)

Chloride (C1)

Nitrite (NO2)

Phosphate (P0O4)

Sulfate (S04)

Aluminum (A1)
Barium (Ba)
Cadmium (Cd)
Chromium (Cr)
Iron (Fe)

Lead (Pb)
Magnesium (Mg)
Manganese (Mn)
Silver (Ag)
Sodium (Na)
Zinc (Zn)

15 Rev 0

Detection Limit (ppm)

Required

5

500
1700
1
5000
500
6000
5000
4000
5000
10000
10000

(1]
(=]

[

(4]
NOUTO=OTOOT—N

.10
.20

Actual

.005
.010
.002
.100
17.000
.005
5.000
5.500
.090
.240
.040
.180
.130
.130

.075
.003
.004
.004
.007
.030
.0001
001
.018
.048
.002

Detection limits for the analytes required in the Statement of Work are

/ WL
J. H. Tillman, Manager

Inorganic Chempistry PAL

2 of 2

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
The detection Timit study performed for Core 5 followed recommended

5.3



Kddendum Lo nev v

Detection Limits of Radionuclides

Listed below are the detection limits for indicated radionuclides for sample
R949.

Radionuclide DL g§14}
C-14 4.5x10°
Pu-239 7.0x1073
Am-241 1.1x1072
Tc-99 4.1x1072
1-129 5.4x10°2
Sr-90 3.7x10°3
Se-79 5.3x1073
H-3 3.2x1073

Total U 6.5x107° g/L
Co-60 1.0x10"!
Cs-134 9.0x10"°
Cs-137 1.2x10""
Ce-144 8.4x10"
Eu-154 2.7x10"!
Eu-155 1.9x10""
Nb-94 8.0x10"°
Ra-226* 2.3x10"!
Ru-106 1.3x10*2
Sn-113 9.0x10"°

*Based on the gamma peak of daughter Bi-204

The gamma limits are based on the background spectrum of the Ge detector which
was used for counting of the above mentioned sampie. 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
Timits will change in the sample depenrding on the presence of other
radionuclides, their gamma-ray energies, intensities, and their levels of
activity.

- 5.3.1
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242-EVAPORATOR FEED CHARACTERIZATION
INORGANICS CASE NARRATIVE
TANK: 103AP

Problems encountered:

A Non-Conformance Report (NCR) was generated for three samples from Tank
103AP. The samples involved were 3AP891-1, 3AP891-2 and 3AP891-3. Sample
3AP891-1 and 3AP891-2 were received into the laboratory with the custody seal
improperly attached. The client reviewed these sampie containers and granted
permission to proceed with the analysis for 3AP891-1 and 3AP891-2 because the
custody seals were over the locking pin, indicating sample integrity was
preserved. Sample 3AP891-3 was resampled and replaced by Sample 3AP1191-1.
This sample was analyzed for the parameters stated. Please reference NCR
#B06110, dated September 19, 1991. In addition, the custody seal for Sample
3AP891-1 (R933) was not on properly. This sample was approved for analysis
after consideration and review by the client.

3APRCOMP (R949)
A spike was not run for Tritium in this sample for no apparent reason.

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.

No spike was run for TC 99 for this sample. The data on the back of the
card for Sr 90 analysis is the raw data taken from the instrument printout.

Gamma Energy Analysis

Except for Cs 137, Cs 134 and Eu 155, the raw data was not transcribed
to the appropriate cards. The results which appear on page 17 are correct and
were verified from the raw data.

The Relative Percent Difference (RPD) for Se 79 and C 14 were outside of
the control limit of +25%.

5.4

Hanford Operations and Engineering Contractor for the US Depariment of Enermy
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Alpha Energy Analysis

The Alpha Energy Analysis (AEA) Isotapes and Co 60 were requested, after
sample receipt, by the client and analyzed by the laboratory. The results are
listed on page 17.

VS, e

ohn Tillman, Manager
Inorganic Chemistry PAL
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From: Office of Sample Management 16500-90-09C
Phone: 3-3869 MO0-346/200W 716-08
Date: November 26, 1990

Subject:  RCCOMMENDATIONS FOR TANK FARM WASTE ANALYSES

4

To: T. D. Blankenship R1-62
cc: J.D. Bnqgsyﬂ}f" T6-14
J. A. Eacker R1-51
0. L. Halgren 4 R1-51
J. H. Kessner) 16-08
E. J. Kosiancic $0-61
C. R. Stroup T6-07
. RLW File/LB
'i‘\‘-
o Reference: Internal Memo, T. D. Blankenship to E. J. Kosiancic, "Tank Farm
o Waste Analysis Requirements,* dated September 10, 1990.

3 The referenced Internal Memo requests information regarding laboratory
analytical capacity for a variety of analytes to support Tank Farm and

e Evaporator operations. Specific comments and suggestions for each have been

- prepared along with information on suggested minimum quantitation limits

o {MQLs) for the needed analyses and recommended reporting formats. With the

e 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.g., single shell tank sampling).

> The discussions that follow are based on the assumption that the laboratory
will be performing “standard® regqulatory type analysis. Analysis MQLs are

o based on proven laboratory cxperience, turnaround times are based on

requirements in the Tri-Party agreement, and reporting/validation (ormats
based on WHC-CM-5-3, Section 2.0, "Data Validation for RCRA Analyses.* This
information; is summarized in the following attached tables:

-

Table 1 MQLs for Inorganic Analysis

Table 2 MQLs for Hadionuclide Analysis

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

Table 4 Sample Turnaround Times

Table 5 flesult Reporting/Validation

Table 6 Validation Criteria - Generic Data Quality Objectives

(DQOs)

If specific needs different from this standard are required for a given
program, these needs must be defined in the program’s Waste Analysis Plan !
(WAP) or equivalent documentation and negotiated with the laboratory to assure

5.6
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T. D. Blankenship 16500-90-090
Page 2
November 26, 1990

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

Characterization of Waste Streams Discharged to Double Shel) Yanks (DSTs):

These streams are from ongoing operations of the site and will nced analysis
for two requirements; verification of compliance Lo tank farm storage
specifications (processing parameters), and determination of composition for
requlatory based designation of the waste (hazardous waste designation).
Processing parameter based analysis will be equivalent te current practice 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 1 to 5 days. Results will be available via the
1aboratery reporting system (LCCS).

Analysis of the samples to meet 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 for 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 waste based on corrosiveness) rcanalysis of
the sample under the more stringent protocols would not be necessary. In no
case will analysis performed to processing parameter protocols be suitable for
designation as an intermediate level or as nonhazardous waste.

DST_Characterization Analysis:

A1l of these analyses will be required to be performed to hazardous waste
designatior, protocols. Currently, no 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 total beta (TU) analysis to the analysis request
should allow for screening for significant levels of unaccounted for beta
activity and assessment of the nceds for additional specific beta emitting
radionuclide component quantification.

Analysis for Pu®® at the 222-S Laboratory is complicated by the presence of
this isotope in the spike (Pu*™®) added to the analysis to allow coprraction

for overall yteld in the procedure. Foy,pmt oxpocted samplos, Pu®®® activity
will be only a small fraction of the Pu*"**? activity and may be approximated
using 1sotopic ratios based on historical irradiated uranium processing.
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Samples having greater than normal Pu™® (e.q., associated with previous
irradiated thorium processing) gftivity will be detectable using the current
procedures. In these cases, Pu?® activity can be quantified either using a
special analysis or through determination of isotopic ratios based on mass
spectral analysis.

Apnalysis of Samples for the 242-A Evaporator:

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

Genera mme :

Analysis of two major hazardous waste designation groups were not requested
for any of the streams; semivolatile organics and Toxicity Characteristic
Leaching Procedure (TCLP). 1f these analyses have not been assessed for

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

for inclusion, r
i

The current schedule for implementation of organic analysis capacity at 222-S '
Laboratory is for carly in 1991, most probably 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.

Estimated 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 semivolatile organic analysis to the lists would increase costs
$2000 per analysis. Addition of TCLP to the list would increase analysis
costs §1500 for those samples containing greater than 1% solids. For liquid
only samples, no additiona) preparation is required for TCLP and the analytes
of concern are already included in the analysis requests.
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If you need any zdditional information or have any questions, please call me
on 3-3869."°

Hoked 77 Yo

R. L. Welss, Principal Scientist
O0ffice of Sample Management

Jmd
Attachments - 7
CONCURRENCE:

<:Luu/ﬁ . - ;-T‘-g

C. R. Stroup, Maﬁhger

Date u%zg‘/%

Ana]ytict;’gnboratoqies
W) i
J

A Date_é’ /‘@
. riggs, Manager
22

Analytical Laboratoyy Complex
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TABLE 1

RECOMMENDED ANALYSIS MINIMUM QUANTITATION LEVELS
for TANK FARM WASTE ANALYSES

Analyte High Salt Llow Salt Analyte High Salt Low Salt
Ligquid or Liquid Liquid or Liquid
Solid/Slurry Selad/Slurry

Analyzed by Inductively Coupled Plasma Spectroscopy (ICP)

Al 50 0.5 As 20 0.2

Ba 2 Q.02 Bi 100 0.%

] 20 0.0% Cd 2 0.02

Ca 0.2 0.002 Ce 100 |

Cr 5 0.0% Co 20 0.2

Cu , 20 0.2 Cu 2 0.02

fFe v 10 0.01 La 20 0.2

Pb 3o 0.3 Li 3 0.03

Mg 0.1 0.001 Mn 2 0.02

Hg 5 0.05 Mo 5 0.0%

Nd 250 2.5 Ni 20 0.2

P 50 0.5 K 250 2.5

Sm 200 2 Se 100 |

Si 100 0.5 Ag 30 0.3

Na 60 0.0 Sr 2 0.02 ,
S 60 0.6 Ta 50 0.5 i
Th 20 0.2 $n 2 0.02

Ti 30 0.06 W 200 0.5

U 1500 15 in 2 0.02

ir 8o 0.1

Analyzed by Specific Atomic Absorption Techniques

As 5 0.05 Hg 3 0.03
~Se 5 0.05

Anion Analysis by DIONEX

i
F 6000 10 C1 4000 5
NO, 20000 10 NO, " 20000 10
PO, 10000 10 S0, 10000 10

Specific Analysis

COy 5000 50 TOC{carbon) 5000 50
CN 0.1 0.01 NH, 5000 50
v 100 1 TOX{chlorine)l00 10
OH 0.2 0.002 DscC b o

Values 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 _ =.10
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TABLE 2

RECOMMENDED ANALYSIS MINIMUM QUANTITATION LEVELS
T for TANK FARM WASTE ANALYSCS

Analyte Solid/Slyrry High Salt Low Salt

[RYTIN) Liguiy,
Alpha Total 100 1 0.01
geta Total 350 3.5 0.035

Radionuclides Analyzed by GCamma Cnergy Analysis

Co®® 4 4 0.04
cs'¥ 5 5 0.0%
RuRn'™® 50 50 0.5

Radionuclides Analyzed by Scparation with Deta Counting

K 75 1.5 1.5
¢ 50 0.5 0.25
Nb“ w w -
se™ 50 0.5 0.75
sr¥ 150 1.5 0.015
T 250 2.5 0.02%
| i 900 Y 0.09

Radionuclides Analyzed by Separation with Alpha Counting/Alpha Cnergy Analysis

py’8 200" 2! 0.02'

py23v/20 50 0.5 0.005
241

An?t! 100 ] 0.0l

Cm 100 1 0.01

Values for solids are as pCi/g
Values for 1iquids are as pCi/ml

° No current inalysis capacity for Nb*

'potential! interferrence on' Pu2® analysis from contamination in Py®¢ spike
added to the analysis

~s5.11
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TADLE 3
TARCET COMPOUND LIST (TCL) AND CONTRACT REQUIRED QUANTITATION LIMITS (CRQL)
! Quantlgation Limirs«
WUageg Sotl On_Column
[::::lrlﬂg:za:gglg:: !:i}s umhg: 3-:(]. wr/EE (e

IL9.04-6

98, alrha-BHC 0.05 1.7 5
99, beta-BHC N9-05-7 0.0% 1.7 )
100, delca-BHC J19-a6-1 0.0% 1.7 5
1oL, gamma-AHC (Lindane) 50=09+9 0,05 1.7 b
102. Hepcachlor 16-44-0 0.05 1.7 5
103, Aldrln 309-00-2 0.05% 1.7 b
104, Hepcachlor epoxide 1024-52-) 0.05 1.7 p)
105, Endosullan I 95991 -4 0.05 1.7 b
106, Dialdrin 60-37-1 0.L0 3.3 10
107. 4,4°-DDE 12+55-9 0.10 3. 10
108. Endrin 72-20-8 0.10 1.} 10
e 109. Endosulfan II 332134659 0.0 3.3 10
- L0, &,4°-DDD T2=%-1 0.10 3.3 10
® L1l. Endosulfan sulface 1001-07-8 0.10 3.) 10
- 112, 4,4'-0DT 50-29-3  0.10 3.3 10
ey 113. Mechoxychlor 72-43.5 0.50 17.0 50
114, Endriln katone 53494-70-5 0.10 3.1] 10
/aﬁ L15. Endrin aldehyde 7421-36-) 0.0 3.} 10
Ll6, alpha+Chlocrdane 5103-71-.9 0.0% 1.7 5 !
Mok L17. gawsma-Chlordane 5L03-74-2 0.05 1.7 5 |
i L18. Toxaphena 2001-15-2 5.0 70.0 500
119, Aroclor-L014 12624-11-2 1.0 J3.0 100
™ 120, Aroclor-1221 11104 -20-2 L.0 11.0 100
141, Aroclor-1212 1ll4lelbi=3 1.0 7.0 200
"“ 122. Acoclor-114h2 5)669-21-9 L.0 13.0 100
e 173. Aroclor-1240 12672-29-6 1.0 13.0 100
. 124, Aroclor-1254 11097-69-1 1.0 33.0 100
125. Aroclor-1260 L1096-82-5 1.0 33.0 100
* Quantitation limits llsted for soll/sediment ara based on wet velght. The
quanclctaclon limlts calculaced by che lsboratery (or soll/sedilmenc,
calculacad on dry weight baslis as required by the concract, will be higher.
Thers i1 no differentiation betwsen the prepacation of low and medlum soll
samples in this mechod for the analysls of Pesticldes/Aroclors.
f\
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TABLE 3 (cont)

(continued) a ar "

Low Med. On
; Vacer Jell  Sell  GQalumy
_Semivalaciles CAS Number upest, up/Kp up/Ke fne)
69. Dibenzofuran 132+6449 10 330 10000 (20)
70. 7.6 OLniltyvecoluene " L2Lelb-2 10 30 10000 (20)
71, Diethylphchalace ' Bl-066-2 10 Jio 10000 (20)
72. 4-Chlovophenyl-phenyl

aCher 7005-72-1] 10 J30 10000 (20)
7). Fluorens 86-71-7 10 Jlo 10000 (20)
Y, fHeNltroaniline " 100-01.6° 50 1700 50000 (100)
75. 4,6-Dinlcro-2-mechylphenol 5)4«52-1 50 1700 50000 (100)
76. Nenlcrosodlphenylamine BG30-6 10 3o 10000 (20)
77, 4-Bromophanyl-phenylecher LOL-5%-) 10 10 10000 (20)
74. Hexachlorobenzene 1i8-T4-] 10 30 106000 (10)
79. Pentachlorophenol 87.84-5 50 1700 50000 (100)
80, Phenanthrens 85-0L-4 10 330 10000 (20)
4l,. Anchracanas 120=-12-7 10 3o 10000 (10)
7. Carbazole Ro=Thet 10 330 10000 {10)
43, DL-n-bucylphchalats 84-T74-2 10 330 10000 (20)
4, Fluoranchene 2064440 10 Jilo 10000 (20)
05. Pyrens 129.00-0 10 Jlo 10000 (20)
f6, Bucylbenzylphthalate 85687 10 330 10000 (20)
87, 3,3'-pDlehlocobenzidina 91L-94-1 10 Ao 10000 (20)
44, Benzo{a)anchracens 36+35-] 10 330 10000 (20)
89, Chrysene 218-01-9 10 330 10000 (10)
90, bls(2<Echylhexyl)phthalate 117-81.7 10 Jio 10000 (20)
91, DL-m-occCylphchalace 1.7 =R 10 330 10000 (20)
92. fenzo(b)fluocranthene 205-99-12 10 330 10000 (20)
9). Benzo(k)Cfluoranchens 207-08-9 10 30 10000 (20)
%4, Banzo{a)pyrene 50.12-A 10 330 10000 (20)
75, Indano(l,2,)-cd)pyrens 193395 10 330 L0000 (20)
96. DLbenz(a,h)anthracens 53-70-) 10 330 10000 (20)
97. Benzo(g,h,L)perylene 191-24-2 10 , 330 10000 (20)

* Quanttacion limics lisced for soll/sedlment are based on wat welght. The

quanclicaclon limics caltulatad by che laboratocy for soll/sedlmenc,

calculaced on dry weighc Lasls as raquirsd by the concracc, will be higher.
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TABLE 3 (cont)

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

16500-90- 090
Attachment 1
Page 3 of 4

A b s
Low Med. On
. Yater Sol ] Soll f'nlumn
Sem'volatiles CAS Number _we/sl  we/¥e  we/ME (o)
34, Phenol 108-95.2 10 Jio 10000 (20)
35. bls(2-Chloroechyl) ether  Llll-4a-s 10 130 10000  (70)
J6. 2-Chlorophenol 95-52-8 10 330 10000 (20)
37. 1,)+Dichlorocbenzens 341-73-1 10 R T) 10000 (20)
J4. 1,4+Dichlorobenzena 10606~ 10 JJo 10060 {20)
39. t,2-Dlchlorobanzens 95-50-1 10 Jlo0 10000 (20)
40. 2-Mechylphenol 95-48-7 10 1)0 10000 (20)
41, 2,2 -oxybls
. (l-Chloropropans)® 108-60-1 10 . 330 10000  (20)
4. 4-Machylphenol 106-644<5 10 330 10000 (20)
4). N-Nicrosa-dl-n- -
dipropylamine 621.64+7 10 310 10000 (20)
44, Hexachloroechane 67-72-1 10 Jdo 10000 (20)
45, Nitrobanzane 38+95-1 10 Jlo 10000 (20)
46, laophorone T84-59-1 10 Jlo 10000 {20)
47, 2-Nlcrophenol B8-75-5 10 130 10000 (20)
48. 2,4-Dimechylphenal 105-67-9 10 )0 10000 (20) |
49, bls(?-Chloroechoxy) 5
methane 111.91-1 10 330 10000 (20)
50 2,4-Dichlorophenol 120-83-.2 10 Jio 10000 (20)
5L, 1,2,4-Trichlorobenzens 120-402-1 10 230 10000 (20)
32. Naphthalene 91+20-1] 10 330 10000 (20)
5). 4-Chlorvanliline 106-47-8 10 330 10000 {20)
54, Hexachlorobutadiane 87-64.) 10 330 10000 (20)
33. 4+Chlore-l-machylphencl 59-50.7 10 Jio 10000 (20)
36. 2-MHachylnaphchalens ?L-37-6 10 Jio 10000 (20)
57, llaxachlorvocyclopencadlienas 17674 10 Jlo 10000 (10)
38. 2,4,6+Trichlorophencl 08-06-2 10 330 10000 {20)
$9. 2,4!5-Trichlorophencl 95.95.4 SO 1700 50000 (100)
0. 2-Chloronaphthalene 9L-58.7 LO - 330 10000 {(20)
6L, 2-Nlcroanilline Bll=2iseds S0 1700 30000 (L00)
61, Dimechylphchalace Lil-11.] 10 3} 10000 (10)
6). Acanaphthylene 208-9G6-8 10 330 10000 (20)
64, 2,6-Dinicrocoluens 606-20-2 10 jio 10000 (20)
65, J-Nicroaniline 99-09-1 50 1700 %0000 (100)
66, Acenaphtheane 81-12-9 10 o 10000 (20)
67, 2,4-Dinlerophencl 51«28-5 50 1700 50000 (100}
68. 4-Nicrophenol 100-02+7 50 1700 30000 (100)

# Previously known by the name bls(2-Chlaroisopropyl) acher

iy}
:
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TABLE 4
SAMPLE RESULT TURNAROUND TIMES

Laboratory 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-Tevel 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,

[
[
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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 Level A, B, or C
validation), supplementa) Quality Contruel (QC} attachment pages, a cupy of the
Chain of Custody, and all sample data. One documentation package is completed
for each sample or delivery group.

Three levels of validation are offered:

Level A The minimum requirement for all RCRA data. The primary
application 1s 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 Requireménts in Addition to Those Listed for Level A:

Matrix Spike/Matrix Spike Duplicate Analysis
Surrogate Recoveries

Duplicate Analysis

Analytical 8lank Analysis

(- BN - - I - ]

Level C Requires that the data be reported in Sample Delivery Group
(SDG) data packages and is applicable to RCRA governed programs

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

leview Requirements in Addition to Those Above:
! Initial and Continuing Instrument Calibrations

Gas Chromatography - Mass Spectrograph (GC/MS) Tune Criteria
Internal Standards for Gas Chromatograph Analysis

Laboratory Control Samples

Interference Check Samples (for ICP analysis)

Any Other QC Checks Performed or Required by the Methods of
Analysis

cccocooce
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TABLE 6
VALIDATION CRITERIA - GENERIC DATA QUALITY OBJECTIVES

1. REQUESTED VERSUS REPORTED ANALYSES
A1l requested analyses shall be reported of accounted for.
2. HOLDING T(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 in project specific documentation.

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

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

5. DUPLICATE ANALYSIS

Duplicate analysis must be performed with every analytical batch or
every 20 samples, whichever is more frequent. Control limits will be
+20%, If both sample and duplicate results are below the method
detgction 1imit of sample quantitation limit, then no control limit
appties.

6. 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.

7. INITIAL AWd CONTINUING CALIBRATION

Analytical instrumentation shall be calibrated in accordance with

requirements specific to the instrumentation and methods of procedures
employed.

8. CC/MS TUNE

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

9. INTERNAL STANDARDS

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

5.17
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—_ TABLE 6 (cont)

10. LABORATORY CONTROL SAMPLE

A1l Laboratory Control Sample recoveries must be within 80-120% for all
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 CHECKS

As specified in project specific documentation.

L]
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TABLE 7

ESTIMATED COSTS
|
CHARACTERIZATION OF WASTE STREAMS DICHSRGED TO DOUBLE SHELL TANKS
Analysis for processing parameters ‘ $500/sample

Analysis for hazwaste designation : $5000/sample

DOUBLE SHELL TANK CHARACTERIZATION
Analysis for hazewaste designation $10000/sample

ANALYSIS OF SAMPLES FROM 242-A EVAPORTOR

Anaiysis of feed tank $5000/sample
Analysis of Process Condensate $2500/sample
Analysis of Slurry Product | $5000/sample
Analysis of Steam Condensate $4000/sample
Analysis of Cooling Water $4000/sample
Analysis of Vent Gases - $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 Te-14

J. 6. field G2-02
. V. 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 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 seals were inscribed in
pencil or ballpoint pen. This made the seals hard to read because they are
silver colored and shiny. In the future, it {s recommended that the scals
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 c¢* 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 radfoactive 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.

5.20
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P. G. Haigh 28600-91-121
Page 2 :
September 10, 1991

The Tank Farwms 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 matter needs to be addressed to
prevent another occurrence.

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

on 3-4369.
. éZJaJLﬂ;ZJ4H’ j%(%;%?2>

Deborah Y. Bisenius, Technical Representative
Office of Sample Management

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

Phaone: 3-4369

Date: September 9, 1991

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

i

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 Te-08
R. J. Smith 62-02
) W. A. McCormick  G2-02

The 222-S Sample Custodian, V. V. Johansen, informed the Office of
Sample Management{OSM) 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 seals were inscribed in
pencil or ballpoint pen. This made the seals hard to 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 (piq) 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 liguid had
Jeaked from them. There was also an instance of a sandy substance mixed in
with the 1iquid that had smearable radioactive contamination over 10,000
DPM. This prpblem poses a contamination hazard to 222-S Laboratory staff
and 1s an ALARA concern.

The Tailk 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 violations. Though none were found, this matter needs to
be addressed to prevent another occurrence.

eborah Y Bisenius

Technical Representative

Office of Sample Management
tin

Hanlord Oparations and Engineering Contractor for the US Department of Energy
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(22) From: Vida V Johansen at ~WHC32 9/4/91 8:13AM (1088 bytes: 15 1n)
To: Paul G Haigh at ~WHC216, Deborah Y Bisenius at -WHC169

Receipt Requested

Subject: 106-AW Tank samples

---------------------------- Message Contents ---c-ccccnccimmnnmancaanaas

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 1iquid and when smeared
by the HPT th: mixture was found to be over 10,000 DPM. The
l1ids were on tight and the bottles were intact.

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

6AW791-78--R9766
6AW791-8A--R9767

We have discontinued removing these samples from their
shipping containers until we hear from you. Please contact
me at 373-2271 or 373-24135.

Thank you
Vida Johansen
Sample Custodian-222s lab.
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SINGLE SHELL TANK PROJECT
Analytical Detection Limits
October 12, 1990

The following detection. Timits are derive& on ideal matrices. These values were
derived by using either calibration standards or pure matrix standards.
Detection Timits on actual single shell tank samples are 1ikely to be much

higher. No information regarding procedure detection 1imits is available for
procedures not 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/mi..
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 0.0025g/mL.
Typical sample dilution for the Water Digestion was 0,010g/m(,

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 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/mi.
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 dilution was 0.000099g/mL

Fluoride
Detection Limit in solution = 0.09 ppm.

Chloride
Detection Limit 1n.501ution - 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 0.01g/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/mb

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 KO, in solution
Spectrophotometric Determination of Nitrite
Procedure LA-265-101

Chromium VI =  0,1004 ppm Cr* in solution

Spectrophotometric Determination of Hexavalent Chromium
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Procedure: LA-505-151 (ﬁoninal Datection Limits)
Inductively Coupled Plasma (ICP) Emission Spectrometer Operations and

Analysis,

Typical sample dilution for the Fusion Dissolution was 0.00019 g/mL.
Typical sample dilution for the Water Digestion was 0.000476 g/mL.
Typical sample dilution for the Acid Digestion was 0.000426 g/mL
Instrument Detection Limit ppm.

Aluminum
Arsenic
Beryllium
Boron
Calcium
Chromium
Copper
Iron

Llead -
Magnesium
Mercury
Neodymium
Phosphorous
Samarium
Silicon
Sodium
Sulfur
Thall{ium
Tin
TYungsten
Vanadium
Zirconium

0.0745
0.0222
0.0006
0.008]
0.0002
0.0039
0.0158
0.0073

©0.0273

0.0001
0.0016

-0,2130

0.0308
0.1525
0.0114
0,048
0.0163
0.0646
0.0144
0.0273
0.0186
0.0141

Antimony
Barium
Bismuth
Cadmium
Cerium
Cobalt
Europium
Lanthanum
Lithium
Manganese
Molybdenum
Nickel
Potassium
Selenium
S1lver
Strontium
Tantalum
Thorium
Titanium
Uranium
Zinc

0.1424
0.0026
0.0819
0.0019
0.1359
0.0246
0.0024
0.0141
0.0032
0.0011
0.0049
0.0147
0.2122
0.0631
0.018)
0.0010
0.0273
0.0122
0.0035
1.1405
0.0017
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SAMPLEIN/OUT LOG R

TECHNOLOGIST PAYROLL
SAMPLE ID. | /SIGNATURE | NUMBER |
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SAMPLE IN/OUT LOG
S— —
TIME | UNIT TECHNOLOGIST - PAYROLL
IN y SAMPLE 1D. , SIGNATURE NUMBER |
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SAMPLE IN/OUT LOG COPY
TIME TIME UNIT TECHNOLOGIST PAYROLL
DATE ouT IN 1 SAMPLE 1D, SIGNATURE NUMBER
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AR T |

RE

QUEST FOR SPECIAL ANALYSIS (RSA)

(3) Date/Time Required

.‘»amplo Point (2) Dste/Time lsued T
hi;g—;?\/ gl]; | , |- ; 6 _ ti/ | (S) Work Package 1 ‘L
{6) HNumber | Dote Rate miadMr | (7)CuttomertD. 4 Fises Afeids e R 51 (9) Requestat NamePhona
of Samples — 8‘“‘3 FHPCEET RS VL b .
- ﬁlgggz'-' ?3%9?'—“1 | T F. G f{aigh
I O ?\\4‘.:\ Hpﬁjﬁpgq"' : oy 3-—4&5 .
10) elease —2t 4 PT : : (11) Volume of $ample
i} S4r37s - Lo
Pipsi-7 L /AomL
an 13 (14) s
Determination Expecied Range Minimum Detection Level Method
o~ ]54/155 3.2 £-2 uCiflangh
Sn -3 d [5E=2,ul) samplel
| G 1Y 5 Z“‘/'MC;/L
C6-60 (/ E-jﬂ Cy /L
: S5E-4 4C) /L

“1-79

1.Q E+IuCi/L

[le=949

2,5E-3,C//L

Q-5 E42,4Ci/L

Ce - [44

1E=3uli/L

3 3E+IuCi/L

(16} Matrix {Other Matals or Anlons Present)

Léquid mixed wasfe, Radr
resctar fission products.

'Gac‘":.ve C.on”law;n(f‘;oh . nahr, ’J 4C+i\la"'"dh f’fﬂ(ﬂdj Ahd
Pessible detactuble hslogenated ond ron-ha loj-ennl&! Srqanfc

Componnd <. Hyﬂlroya‘de - g”‘-’ 2.Sar qreattir. A iong ~=504iurm sqlts of nitrate,
nitrite, phosphate, C4rbendlic a wel sulfite. Metels'=calciym and patessium, salfs,
Imad, e Ly € Gadilamn .
| ¢17) Radioactivity Level {Actusl []  Estimated ) s,i%lkddl‘l:o?nl lnlarm'otlon (Measurement Uncertainty or Othet
ertinent Information -
Totsl Alpha p i ;f"' 27 Prec ,5104 “ILACCNHEC)(
Total Beta p G
Total Gamma ncn ——

{20) Samples Received

21} Distribution of Finat fesults/Sample Dlspocal Instpuetiont
Minferum s Foraae Fima-until Aprgl 1952,
ustfomer will Jtrect OSM re. ia_m‘,/

di Sposa
Ar E4tnA 183 7t My

¢
&
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| REQUEST FOR SPECIAL ANALYSIS (RSA)
| mple Point {2) DaterTime lssued (3) Detertime Required ? | EHEGE A
tr/' FD— A 5 4 ”/Zé/ql {S) Work Package ,
Se‘t' NO ' Z _ ’
(6) Number | Dose Rate mRsdMr | {7)Customer 1.0, VNI ED 2] t9) Requestér Namehone
of Samples 3AP89/-1 3AP891-3 |2 ik | PG. Haigh
3AP29(-2 3AP841-1 : -
0 gty ] FAP 24 3NMET-1D} 3-4655
(10) Release g> 5™ INOBT -4 j ] 111 volume of Sample
SA?B891-5 )
3APP1-6 |  JoomL
et 3AP 891~ '
02 Determination 03 Expected ange L Mlh",im'," Detéction Level s Method

Lelenjum (5€) | 1M§/L
#f‘jmic (j’rs) 5 MQ/L
Dﬂ;ér‘cwv(ﬂa) Q. Mg /L

e arsoaetty (LY Exathbrm |Gl
e {r:?e('. Hie Gravity 1.0 Md//a- ” i ”
. tum (H=3) ° [ 5E-3%Ci Gy
_?-?)'ILQI Umhium _LO_OM/LL Ak s,;,,l‘--."‘:r-' d45es
\%&Y‘-“]O /.§E~3I_ﬂcl’/L_f‘ : .;:5 1 A
\Am - A4 | E~3 . (85T

Pu-239/240 QS E-3uCi/ |38 ]
- 129 1E=3 mCisL .
Cs—~134/137 5L~ /L L1 ~
(lsl‘Mutri’ﬁother !Ulenlsmnniom Present) . R » dJ U O'h.Vd "'I’On P md
Lnbmd mixed weste ., Radioactive contamination s hatvr ) vels
)  Possible. detectnble halogenated and how - halpgeraitl
and reactor {ission produvcts ;’}Sf; |§:5 ar‘;reﬂ-er. Angion.fy-Sodn'um salts of-

praganic CompoundS. Hydvoxide - ‘
ni e, nil-rpff‘e.,phosghm, tarbonate and svifate. Metuls— caleivm and potassivm
w ; w2 M, N

i

{17) Radloactivity Lavel (Actual ] Estimated [ ;’ 1:")' #‘:gl‘t::;\ :'l’:'n:a;:;nlion (Measurement tfncgrtolnty ot Othet
Totsl Alphs pein + 2y}, frecision ¢ Acr_urd_cy
Totsl Deta u CiA. -
Tots| Gamma paon ' e
{20) Semples Rechived

(2 Distribution of Final Results/Sample Ditposs! tnstrueth
minimum storage 4rme - il “Revilirae,

Costomer w f) diveckOSM re: Sa .
dtsposal ' j:’e .1
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REQUEST FOR SPECIAL ANALYSIS (RSA)

{3} Date/Time Required

{1) Sampie Point (2) Oate/Time issued
\.J FD B A 5 lf “/25 /ql {5) Work Packsge
Ser NO [} 2 | l Y
(6) Number | Dose Rate mRedMr | (7) Customer 1D, {9) Requester Name/Fhone
of Sampes 3APB9I-1 3APE9I-8 F.G. Haigh
SAPE9I~2 3AP891-9 ~4455
10 3,?\\4!—\ AP35 3nt8N-10 3-46
{10) Release SAPEG |~ 4 (11) volume of Sampie
SA?B9 -5
3AP991-6 jooOmL
RPT 2AP8qi1-7]
(12 o {13} - ) (15)
Determination Expected Range Minimum Detection Level Method

1

U’w

-*-q‘g_,r'qﬁzg Ltia) 0. 54 /)
-*9éa;§:'f€nl+i,, ('B?:r:\‘-’ Exatherm
Specific Gravity LD g/
e tium (H-3) ). 5E-320
~Intal Urgnium 100me /L
s r—90 /. 5E- /L
- 4 | E=3 ul/
NP - 40 OS5 £-3 ,uCifl
EJ"?"J" 129 9q9E-3 A-LC:/L
Cs~139/137 = '

;s':/}(‘jgy;jg (_}]'5)

Eelahiwm (59)

g/t

5 ma/L

{16) Matrix (Cther Metals or Anions Presant)

Licbvid mixed weste.,

orzf:fc CompoyndS. Wydrpxfde - pH

Radioactive contamination ' natvral, activation prdvcts
and reactor fission products, Possible detectable halogerated and how-halgerdt
= 12,5 or greater. Anions—Sedivm salts of
carbenate qud svifate. Metals—

alcivm and rm"assivm

nitrale, aitrite, phosphate,
wm nailm.
(17) Radioactivity Level (Actual 3 Estimated [J)
Total Alpha uCin
Total Beta PG
Total Gamma p G

{10) Additional Information (Measurement Uncertainty or Other

Pertinent Information) + 25), PFCCFSI-OI’T "ACCU?Q-C)’

{20) Samples Received

..........

il (21) Distribution of Final Results/Sample Disposal lmtructimz

R SRR

pn‘l, mZ.

Sa:ilf. 1#

Minimum stpr +ime - until
Customer wy, {! %OSM re;
disposal

BC-6700-181 1A N
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REQUEST FOR SPECIAL ANALYSIS (RSA)

, »ample MAEM (2) Date/Time ltsued {3) Date/Time Required
CD-A 54 '
§€+ NO- ) ”....% ‘-c]/ {S) Work nge . d’
LG')SP:::I"S Dose Rate mRadMr 11 g);u;g:'e; —l._o 3 4 p gq’,:q L j‘ﬁﬁ: P . mf"_‘:!‘z:‘émlgﬁﬁm
#5134 P39 1~ 34P39 Bl _
wie. Seovar 34-»‘*'#‘; 34P291-19 - | _S-4455
{10) Release ﬁ ’;g?l—g : {11} Volume of Sample
-6 ' ‘

——r ;%_j;gg;— :; /OO WL;
"2 Determination ) Expected Range (e Minithum Detection Level (s Method

_Bi&cw(#g) 5m3/l_
| Auminuem (4L) 50 e /-
LBavinem (Ba) Qmaﬁl_ A ‘
e P

_Q.L:mn(Fe) /(‘Jma[Lh -

! [804) (MQS _ Ma/L
ﬁ%gam_m (Mn) Awia/l
..Sadlum.ﬁﬂ@ Omia/L.

L-ead ( Pb) A 5 M37L -- P
“Zinc. (ZH) . 2 r‘-«a//- - Tid ) ?

ELE S ,:_'.-
51zl nonaanlc.cafrbh 5000 ma/ L i
{IS)MatrIﬂO!htt etnis or Anlont Present) md d‘fu“-" c,oﬂ’ﬂ"«uh,dlo»« M—'h‘ Pd’ ‘-C—h vaf'!b\APl’OdUC‘f'.s d.'w‘

2 N L] E’
Z:.;Or}f;s,o:fgyoduds Possible detactable, AC( ’Jjehafeo{ ahd pon "haloJomfz
vréatev, Anions~ sodium SAHf
tsae

anie vvdvoyide ~ pH =12.5 Or
m"'e/ nclgpme,, “?ﬁ’rptf ,cdr-boy::-he, and sulfq 43 Mh‘#/-‘ = cdferum and Pd‘ﬂé

=

64_H_§‘ erd, Cl-fow U, cadmivn,
{17) Radidattivity Level {Actual [1]  Estimated [ (Pm mgltllgn'a:'l*n‘fsm’mon {(Mensurement UnterulntymOle
Tothl Alphs ‘ pon L 25% ﬁeolSIOH 4’;4&11 racy
Totelbetd . . ... . . 1 Cin
Totst ammd - . wCin . e i o 2
(IO)SCMpm Received . Taeg

(21; Oistribution ot tiral uemhusgmplo Disposs mt ‘ 4
rimum sTovagetima—unhl Apvil, 14 "411
Custfamean W,I{Jumﬁ‘ OsM r@ 'Sah-.plb
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' REQUEST FOR SPECIAL ANALYSIS (RSA)
l) Sample Point {2) Oate/Time Issued {3) rate/Time Required
C:D-'A 4 /]~ 6 -
[~26-9/
§é+ No.2 R
{6) Number | Dose Rate mRadMr | (7) Cmtomcré .D. J; Jpgq' A1 Gl
of Samples - 8 H :
/O ﬁ"‘}'q 3’259?;‘- /34 p9a}- 9
A 9'1 _ pi11-11}
(10) Release M ) Pf |-y y qu }—'IO
p3 1-5 .
RPT “J A P 9|4
02 Determination t Expected Range on Minimum Detection Level

L

SR (g}ﬁquestot Name/Phone

5 | (1) volume of Sample

{5) Work Package

al

5.

—

100 ml.

(1)

Method

Tota] Ammania

LE00ma /-

A B
S RE %

El;mwde ImIC

4,000 pur/ L

e \/_f.C

400 m

N trite by I(C

50 ma/ L

/L e

L\.I;Tme'o ‘D}LIC.

5000 ma

IC

hos

10,00

L
0,000 mm

/L
WA

OO mal

Jgﬁ;f O-gamgg rbanl .

Et'\'lﬂ"'z JELF >

&M@AJJ%-"' 2
SCMl‘VoIGf'I le (A/B/W)

EnlvnnoC.l.-‘
ob )

0N rAg Lo

‘m id e (CN?
(16) Matrist {Other Metals or Knions Pretent)

Liquid mixed waste. Padiogctive C0h+dmmn+'°"\ ""L“mll‘d"’ﬁﬁ“ f”d"d‘

AQIOjb\thJ 4 hd nown "N’OT'J
ey, Anions -sodium Salfs p¢

5. calaumanq' potfassivw saltg
NP

and veactor £ission products, fossible Jded’éble

argenic Lompounds, N raxida— plH = 12.5 8 4re
h"*r‘ﬂ‘f‘t ﬂlf‘f"lf‘cn P"Ofp‘\nf't carl,c;na empdsulfd-z- ¢+41

ALl Mo b

{17) Radiadctivity Lavel [Actusl [] mlmled t_‘]) megm:?&l '::‘.I‘o'u:,mnn (Measurmenl Untmoinlyom!her
Total Alphs . U Cin ° J"— 25 A PNC:‘.’IM wyccum i
Tots) Bets . ucin - PRLERY 2 H
Totsl Gamme - — sadisnsink - i l-i b ';

| shoncend it
(!m SUMD'Q! RQQQWQ!!

: i. ) Dlmlbuuon ot fingl llewlws-molo Duponl Instivetions -
e AMin mum 540;«: ) ymﬂ “unti| Apr
C.us-fomlv' »H/cl e

// lM.z
OSM pe s ran.m " jE
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Project:
Tank:
Customer ID:

wWHC-SD-WM-DP-025
Addendum 15 Rev 0

SUMMARY DATA REPORT

242-A EVAPORATOR FEED CHARACTERIZATION

103AP
3APR COMP

Undigested Sample Results

GEA
Cs 137
Cs 134
Eu 154
Eu 155
Sn 113

RuRh 106

Co 60
Nb 95
CePr 144
Ra 226

Pu 239/240

Am 241

Tc 99

1 129

Sr90

Se 79

H3

C14

U

U 234

U 235

U 238

(01-08-92)

(01-04-92)
(12-27-91)
(12-30-91)
(01-08-92)
(01-03-92)
(01-07-92)
(01-04-92)
(01-03-92)
(01-08-92)
(06-04-92)
(06—04—92)
(06-04-92)

Sample
R949

6.03E+3
<9.15E+0
<2.48E+1
<2.52E+1
<1.76E+1
<1.89E+2
<9.60E+0
<7.84E+0
<9.67E+1
<2.47E42
<6.97E-3
<1.14E-2
1.12E+0
<3.03E-2
2.62E+0
1.32E-2
5.23E+0
6.33E-3
3.90E-3
1.05E-6
1.57E-4
3.74E-3

uGCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uGi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
g/L
g/L
g/L
g/L

Sampie Duplicate

R949

5.99E+3
<9.89E+0
<2.71E+1
<2.55E+1
<1.76E+1
<1.95E+2
<9.32E+0
<8.25E+0
<9.46E+1
<2.41E+2
<6.97E-3
<1.13E-2
1.04E+0
<3.34E-2
2.62E+0
9.10E-3
5.25E+0
2.61E-3
3.48E-3
NA

NA

NA

uCi/L
uGi/L
uGi/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
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UNDIGESTED SAMPLE ANALYSIS RESULTS



UNDIGESTED SAMPLE RESULTS

Tank: 103AP
Sample No.: R949
Customer iID: 3APR COMP
Check Duplicate S&:ke of Check
Standard Blank Sample Sample mple Standard
L[ab ID: R947 H948 R949 R94Y9 R949 H950
Lab ID: R949-5730 R949-5830 R949-5330
GEA (1-08-92)
Cs 137 99.5|% <2.69E-3 |uCi/L 6.03E4+3 [uCi/ll 5.99E+3 uCi/L 101|% 105 %
Cs 134 NA <1.926-3 |uCi/lL| <9.15E40 |uCi/L| <9.89E+0 |uCi/L NA NA
Eu 154 NA <6.71E-3 |uCi/lL| <248E+1 |uCilL| <271E+1 |uCilL NA NA
Eu 155 NA <4,03E-3 |uCifL| <252E+1 [uCilL| <255E+1 |uCi/ll NA NA
Sn 113 NA <1.69E-3 |uCi/lL|] <1.76E+1 |uCifL| <1.76E+1 |uCilL NA 1. N
RuRh 106 NA <252E-2 |uCilL] <1.89E+2 |uCifl.| <1.95E+2 |uCi/L NA NA
Co 60 94| % <203E-3 |uCilL| <9.60E+0 |uCi/L <9.32E4+0 [uCifL 102.1 (% NA
Nb 95 NA <1.70E-3 |uCifL| <7.84E+0 JuCilL| <825E+0 [uCi/ll NA NA
CePr 144 NA <1.56E-2 |uCifL| <9.67E+1 juCilL| <946E+t [uCi/L NA NA
Ra 226 NA <3.36E-2 |uCiflL]| <247E+2 [uWCilL| <241E+2 [uCifl NA NA
LabID: R949--5781] [ H949-5881
Plutonium 239/240 (1-04—92 108.28{% <6.96E-3 [uCi/lLi <6.97E-3 |[uCi/l <697E-3 | uGi/L NA 109.41%
[(ab ID: R949-5782 H949—-5882
Americium 241 {12—27-91) 107.81% <1.14E-2 [uCillL] <1.14E-2 [uCifL| <1.13E-2 |uCifL NA 1138]%
[Lab 1D R949-5784 A949—5884 |
Technetium 99 (12-30-91) 89]% <4.09E-2 [uCi/L} 112240 |uCilL 1.04E+0  [uCill NA 87.2]%
'Lab 1D: [ R949-5785"] [ R949—5885 |
lodine 129 (1-08-92) 122.8]% <543 -2 [uCifL| <3.03E-2 |uCifL] <3.34E-2 |uCifL NA 106.1{%
Lab I [ R949-5786 [ R949—5886 |
Slrongum 90 102.5|% <368E-3 |uCi/L| 262E+0 [uCi/L 262E+0  |uCijl NA 98| %
ab1D: - [ H949-5889 |
Selenium 79 (1-07-92) NA <5.326+3 |uCi/L| 1.326-2 |uCifL 9.10E-3  |uCilL NA NA
[ab D: R949-5787 ] [ R949-5887 |
Tritium (1-04-92) 89.21% <3.15E-3 |uCi/lL| 523 +0 |uCifL 525E+0 | uCifL NA 93.1]|%
: - R949-5788  R949-5888 |
Carbon 14 !1 —03—9g 94.21% <4.50E-4 |uCi/l 633 -3 |[uCifL 261E-3 uCi/L 93.6|% 94.71%
[ab1D: W“‘W [ R949-5940
Uranium (1-08-92) 101.1]% <5.86E-5 |ag/L 3.90E-3 348E-3 |gL 92.2(% 97.1|%
Uranium 234 (06—04-92) NA NA 1.05E-6 ‘Hﬂ‘ NA NA NA
Uranium 2 - %-04-9 NA NA 1.57F - NA NA NA =
Uanium 2. 6-04-92 NA NA 3.74L q/L NA NA NA

0 A2Y ST Wnpuappy

ez

Yoroon_y

r
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WESTINGHOUSE HANFORD COMPANY

222--S LABORATORY

ANALYTICAL BATCH

Lab Segment Serial No.. Customer ID:
R949 3AFR COMP
Analysis: Sampie Prep:
CARBON 14 UNDIGESTED
Instrument: Procedure/Rev:
WB27818, WC16085 LA-348-104/B-0
Technologist: Date:
S. CATLOW 1-03-92
Starting Time: Temperature:
08:00 24degC
, |Ending Time: Chemist:
T 1318 S. CATLOW
F Description Lab ID Description Lab ID
~4 | _1]INITIAL LMCS CHECK STD R947 —5588 11
[ [ 2[REAGENT BLANK R948-5688 |12
™ | 3| SAMPLE 3APR COMP R949-5788 13
4|SAM DUP OF 3APR COMP R949-5888 14
5| SPIKE OF SAMPLE 3APR COMP| R949-5988 15
<t |_6|FINAL LMCS CHECK STD R950—-5588 16
P4 17
' 8 18
- | 9 19
Al 20
of
Standard Primary Book No. | Second Book No. |Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aligquot Vol, Aliquot Vol. Standard
LMCS CHECK STD [60B49/1.0 mL 1 mL
SPIKE 60B49/1.0 mL NA
SAMPLES RERUN

A-6000-881 (03/92)

= 20
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CARBON 14 ANALYSIS - UNDIGESTED SAMPLE

r‘w ——— —_—
’ —— b e o
[T oy fom e Vemo Gmas [Py | - [y ™ e mamas | Poaney
M vAZ,. hnby Liciac®l 1iagad 1on __9a8_-5488] 1306F & L2=1p=t frazas  fos
= [T h.— | [ 3-‘_ 23 268 ™ £ T lngan iy [T L)
(WL L A= l45i=1 04 % RIZCIANT Jud 1 714 La="34k- ~rA Ml Il
i A i e R RN
Lok RERUN-—=- Lo =
fnawies Comviatany, Bosusty [y Te— ————
W hyoy CI4EDTA 326Rs/, */, FASALINT  BLANK
uiou Sodiq REBULTA L7 T 2dar® . CULHT A8 wCTA v/
ST valhwwi XKEC P2 200 Lnd0) | sysomn L2/
2. vased o
dgagas » | Adigad - 1) it + b Anget - 3 Adiagnt - § rr—— Anmym - b
se3 (e Toabed”
) "e e ™" . b og e
‘— [ ]
FPCge bysks
[ l-.:r— wa Aa e o Tais Gummimamt | 400 S g NEI 2k
1=3-12 )= 5-9L S L
LY )
" ———
'--‘_——T- ] Sempen P e T sy [ Foeveny [~ L= [™ =3 Protony
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SAaM POZS OH

5 oww— 7

IS0l YEFF

L *x— 8 1

IS01 =

CFEM 2818 TImE EL TIME &VE Hu RCr

254,700 1,086 10,00 &4.58 144, ¢
CHL:20,25 I=01 EFM

ZREZL200 1,07 1G.00 73.28 144.0 0.4

CH1: G, o5

-BEST AVAILABLE COPY

e

009 %

L IEBL. 4TS

IS01 DFM 1 T790.828
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L WESTINGHOUSE HANFORD COMPANY
222-8 LABORATORY
ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R949 3APR COMP
Analysis: Sample Prep:
GAMMA ENERGY UNDIGESTED
Instrument: Procedure/Rev:
WB57237, WB57265 LA-548-121/D-0
Technologist: Date:
L. TEMPLE 1-08-92
Starting Time: Temperature:
00:07 NA
.~ |Ending Time: Chemist:
1 |o0:32 S. CATLOW
T Description Lab 1D Description Lab ID
1 | 1/INITIAL LMCS CHECK STD R947-5530 11
| | _2|REAGENT BLANK R948-5630 12
*T [ 3[SAMPLE 3APR COMP R949-5730 | [13
4|SAM DUP OF 3APR COMP R949-5830 14
.. | _5iSPIKE OF SAMPLE 3APR COMP|R949-5930 15
' 6|FINAL LMCS CHECK STD R950-5530 16
A |7 17
8 18
T |9 19
L~ 10 20
L8 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 {48B49/.100 mL NA
SPIKE 48B49/400 mL NA
SAMPLES RERUN

A-6000—881 (03/92)

-—= 24
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: EAMMA SFECTRUMN @& HNA&LYGS 1S

' BOK R R K K R R K K K A K E K b K B R R A E % B A R R R E X K i
NBERRA SFECTRAM-F U2.0é  SOF (WARE

ZZZ-% COUNTING ROCOM WESTINGHOUSE HARFORD CE-AEN-YE QU

AM A LY 3T 3 FARAMMMETET®RS

MCA UNIT NUMBER: 2 5 ROC UMIT MUMBER! 3.4
VETECTOR MUMBER:® 3 7 GEOMETRY HUMRER: A2
SFECTRUM 3IZE: A0F6 CHAKNELS

OFRDBER OF SHOCGTHTHG FUMCTION: O

HUMEEFR OF EACKGROUND CHANMELST 4 ON EACH H81DE OF FEAK
FEAK COWFINDEMCE FACTORD 84.0X%

IDEMTIFICATION ERERGY WINDOW: +- 1.50 KEVY

ERFOR QUATATIOH: 1.%6 BIGMA UNCERTAIHVY

ENVIRONMENTAL EACKGROUND EUBTRACTED
[0 CHLCULATION FERFORMED
BGOSURED ENERGY DIFFERENCES LYSTED
MULTIFLET AHALYSYS PERFORMED
7}
GFECTRAL DATA READ DIRECTLY FROM MULTICHANMEL ARALYXTR AN1?
ANALYZED EBY: YR
e
SANFLE DESCRIFTION: R$47-50530 130AFR
VMETRY DESCRIFTION
agiiFLE SIZE: 1,0000E-53 LI 4 CONVERSION FaCTOR! 1.0000E~01
STANDARD SIZE! 1.000GF+00 E#A
AHALYSIS LIBRARY FILE! &NL2OS

EELLECT STARTED N 8=-JAN-%2 AT 02148132

BBLLECT LIVE TIME: 3000, SECOMDS

~ REAL TINTS 3003, SECOMDS

' LBEAD TIME: 0.10 %

LGESAYED TO 0. HAYS» 00,0000 HGURS BIFGRID THE START OF ORLLETT

ENERGY TAHLIBRATIOM FERFORMED Z3I-JUL-T1
EFFICIENCY CALIBERATION FERFORMEL 3i-JUL-BY

L
ra

g o A e

26
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FE AR AN LY ST D
FR  CEHTROID FuWHM EaCKOMD GRES

CHAMNEL KEY COouMTS

1124.063 3834327 1.8%

g
*

aC 12¢%.37 04,55 1,45 S0Y 14&8&,
4Cc 1218.48 SOV 58 l1.49 L35, 126
o 132330 261.94 1,47 150, 150G,
OB S5 L. 41 31
el 1391.70 7F&.17 139 127 109¢%
N 1803.8% BGZ.27 1.459 117, 113,
a 1§22.16 11,93 202 144, B
ok 13,98 g1,
7 2346.37 1173.00 1477 133, EX-JU
15 2484H4,80 1332.70% 1.8% A7, RN
ﬁ\ll :?:1 P o2 1481.Q02 2403 17, a7
i1E 136G.08 211,
o e} 33Z8.22 P 7aA .34 1.73 ZZ. A2
12R 1544.,.7% A5
W

QUOTATION AT 1.56
CONFIDEMCE LEVEL

ERROR
WE A

ARALYSIS CONVERGED
BACKGROUHD FEAK

MORMSLLY

MULTIFLET
ENUIRONMENT AL

B, -

~
EACKGROUND
EBRCHGROQUND

SUBTRACTION FERFORMKEL
DESCRIFTICN: BRG

BEIMNE FILE BROOGIS

EACHGROUND COLLECT STaARTED OM 1T-daN-F0 AT 11300140

ey
FRCKGROUMD 7000, SECOHDS

L N

LIVE FIMaES

MUTLTHE:

327 hR-13
EU- lh_
J."(l C:_] "" n
BEI--207
RIS T A
'y - " -
fa Joua 4 oL
Fd—1a0
.4 U3 137
29,8
PI——
LR =)
:_.'tq
43.1
-~ -
PPl
7oy C0-a80
7.2 Ci-
B A T
- -
oo
o2l i I-21A4A0
ALY



222-5 COUNTIMNG ROOM WESTINGHOUSE

SAMPLE ! RP47=-0030 17%045FPR
ATA COLLECTED OH  E-dAN-92 AT
HECAYEL TG . DAaYss 0,000

FRas DI 0ONUECLIDE

NUCLIDE ACTIVITY COMCINTWAT NG [0l il LI CHE R

RED ERROR

AaM-Za21 LLOC1.73

AM-243  LLD1.32E+G0

HA-13T LLGw2.32E+00

BA-144 LLDU&.4FEHD0Q

CEFR144 LLLO-71.34E+01

ca-&4 TWG2E+01 4= 3AHE+00

LLD<1.,16E+01

]
N o
i
[y
-

3
T

|
[y
]
£
£n

+TIEFTN] +-4,2FEF+00
73T 00
+10E400
v 70ETD0
BOET00
F7OEF+DO
«71E+D1
c1IGE+O0
c20E+DD
+BSETQO
v 7 2 E Q0
s FEEFOD
SZETOA
S 7EY0S
+FAE+01
+11E+0Q1
&RE+00
W7 FETOG
+EB1E+901
V2PE+OL
P FOETOC
LOSEHOD
-k X1V
+I3E401
fo7EFO0

=5- la
Cu- LLD
g - ¢.4 LLn-
EU 153 LLI

-a7 LG
17131 LD
=10 LLII
ta-140 LLU-
=34 LLTi-

-22 LLp-
wE-95 Lln-
NF-237 LLn-
RE-237  LLD
FUu-241 LLD
Th-224 LLD
55—226 LEL I
RU-102 [ LA
IO E LaD]
FURM1IO& LLD-
HE-125 Lo~
SE-70 Ll
AH-113 il
SE-85 LG
TH-228 LLID<
U-235 [
Y-323 L2, 235400
LN—-&5 LLODS AEE+GD
IR-90 LLDi_,ooE+00

TaTAL 1.86E402 +-783E+30

Rl Rl e TN L e R E Y ol L4 £1 0

TTAR o k¥XkR MEV/DISIHTEGRATION
AITHMUM PERMISSARLE AUTIVITY

JTAL HEASURED ACTIVITY + 1.0L6E

A TECH. SFEC. = WHEERNYE (F-Rm¥d)

ERFOR QUOTATION AT 1.54 SI1GHA

LLD COMFIDEMCE LEVEL »T

«7BE40I +-4,B8E+OO

(e
G H

LLE
LLEO-
Li 0
LLD-
LLD-

LLn-

Len-
LLD-
LLD-;
Lo
LLOD-
LLIi
[ L
LD
LLn-
| I L
LD
LD
I
LLD
LLD]
L
Ll
LLT-
Lo
LLD
LLn-
Ll
LLG
LL G-
Ll
LLD-
LiDi-

1.2
$02

AHL-SU-WM-DP~025

HANFOBSdendum 15 Rey (&~ dnii-?

AR332

QURES ZEFQRE THE SIART OF CQOL

m

oM A LY g I

LECHY

FEFORT

COMcy

chREV

CORRECTHD FRROR FEXFECT

1.78124060 3% .54
1.G2E+3G0 Fa.aT
(2L 3LE+00 Jaa. 00
$+4FE+30 I3TLET
i 35E+01 13300
FL.PIZE+OL 4o ZAERDO 133200

1i73.54
1 18E+G F20.07F
J.7BE+CL +-4.8REFROO PN

Bgd . SO
&+ 73E+01 +-AZFEFOD Géi 6l
G.7IE+6D i4G2.01
Ve 1QE+O0 274,43
3 7HE+00D 1% .54
3:80EF00 1397 .20
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F o BESEFGO 12749 .50
1. 7VE+DC TATLTE
SO:éE+.:JO 23400
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1.488E+00G AF7 .08
T« 77R+00 4GT 08
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2.0FEFGO 37147
T &TEROO JLa. 77
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2LZ23EYSO 1834. 00
G.AREFO0 i1i%5.0%
2 AAEFOC Flo. 7 F

1.83E+02 +-7 BHETOO
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CENTROID ENERGY T AREA  ERROR  OGAMAASSEEC

CHAMMEL KEV COUNTS p
L126.03 DE3.27 147, 2.7 i,83E+01
1135.49 NA9, 40 25y 19.4 3.30E+01
1:03,87% 802.27 118, e ) i.762+01

FEARS ELIMUNMTED BY JOHCKGROUGHD SUBTRACTION

CEMTRQID ENERGY NET AREA ERROR OGHMASASEC

CHAMMEL MEW COUNTS P

1218.58 0% .04 128, Ia.1 1,72E+51
182Z.148 c1i.4c 860 38,1 lc‘é':'E'i'":’l
2921.38 1461.462 S¥7, } 1.83E+0Z
IJ28.,22 1784.34 42, 3Z.1 1,34E+01
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CANBERRA SPECTRAN-F V2.06 SOFTWARE

222-S COUNTING ROOM WESTINGHOUSE HANFORD 08-JAN-92 08:58:10

ANALYSIS PARAMETERS

ACA UNIT NUMBER: 2 / ADC UNIT NUMBER: 3.0
JETECTOR NUMBER: 3 / GEOMETRY NUMBER: 41
SPECTRUM SIZE: 4096 CHANNELS

JRDER QF SMOOTHING FUNCTION: 5

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

IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV

ZRROR QUOTATION: 1.96 SIGMA UNCERTAINTY

INVIRONMENTAL BACKGROUND SUBTRACTED
tLD_CALCULATION PERFORMED

1EASURED ENERGY DIFFERENCES LISTED
WULTIPLET ANALYSIS PERFORMED

SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER AN1:
ANB' VZED BY: - 61453

SkugLE DESCRIPTION: R-948-5630
SEOMETRY DESCRIPTION:

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

STANDARD SIZE: 1.000CE+00 EA
ANAEYSIS LIBRARY FILE: ANL205

COLEECT STARTED ON 8-JAN-92 AT 08:08:00
Laa
COLLECT LIVE TIME: 3000. SECONDS

REAL TIME: 3001. SECONDS
DEAD TIME: 0.03 %

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

ENERGY CALIBRATION PERFORMED 23-JUL-91
EFFICIENCY CALIBRATION PERFORMED 31-JUL-89

—_. 30
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Addendum
192-S COUNTING ROOM WESTINGHOUSE HANFORD

PEAK ANALYSIS

rn CENTROID ENERGY FWHM  BACKGND  NET AREA
CHANNEL KEV KEV COUNTS COUNTS

1 1218.50 609.52 1.50 119. 100.
1B 609.19 122.
2 1822.37 911.53 1.47 61. 66.
2B 910.98 84.
3 2921.46 1461.06 2.07 21. 573.
3B 1460.58 611.

RROR QUOTATION AT 1.96 SIGMA
JEAK CONFIDENCE LEVEL AT 85.0%

3 - ENVIRONMENTAL BACKGROUND PEAK

Pt

JACKGROUND SUBTRACTION PERFORMED USING FILE BKOO13
JACKGROUND DESCRIPTION: BKG

3ACKGROUND COLLECT STARTED ON 15-JAN-90 AT 11:00:00
SACKGROUND LIVE TIME: 7000. SECONDS

oy
o

o

i

M

o at
15 Rev 0
08-JAN-92 08:58:10

ERROR NUCLIDES
%

37.5 BI-214A,
21.0 RU-103
43.3 AC-228A
23.3
8.7 K-40
5.5
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22-S COUNTING ROOM WESTINGHOUSE HANFORD 08-JAN-92 08:58:10

AMPLE: R-948-5630
COLLECTED ON 8-JAN-92 AT 08:08:00
t DTO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

RADIONUCLIDE ANALYSIS REPORT

UCLIDE ACTIVITY CONCENTRATION IN wuCi/LI ~ ENERGY COMPARISON

DECAY (KEV)

MEASURED ERROR CORRECTED ERROR EXPECT  DIFF

M-241 LLD<1.81E-03 LLD<1.81E-03 59.54
M-243 LLD<1.69E-03 LLD<1.69E-03 74.67
A-133 LLD<2.37E-03 LLD<2.37E-03 356.02
A-140 LLD<5.55E-03 LLD<5.55E-03 537.27
EPR144 LLD<1.55E-02 LLD<1.55E-02 133.51
0-60 LLD<2.03E-03 - LLD<2.03E-03 1332.50
R-51  LLD<1.17&E-02 LLD<1.17E-02 320.09
S-134 LLD<1.92E-03 LLD<1.92E-03 795.84
S-137 LLD<2.69E-03 LLD<2.69E-03 661.65
U-152 LLD<1.27E-02 LLD<1.27E-02 1408.01
U-154 LLD<5.71E-03 LLD<5.71£-03 1274.45
U-155 LLD<4.03E-03 LLD<4.03E-03 105.31
E-59  LLD<3.81E-03 LLD<3.81E-03 1099.25
-131  LLD<1.52E-03 LLD<1.52E-03 364.48
-40 " LLD<6.42E-02 LLD<6.42E-02 1460.75
A-M0 LLD<2.62E-03 LLD<2.62E-03 1596.20
NS4 LLD<1.54E-03 LLD<1.54E-03 834.83
: L1.D<2.38E-03 LLD<2.38E-03 1274.55
B-ya  LLD<1.70E-03 LLD<1.70E-03 765.78
P-237 LLD<6.28E-03 LLD<6.28E-03 86.50
U-239 LLD<1.52E+01 LLD<1.52E+01 129.30
U-241 LLD<5.30E+02 LLD<5.30E+02 148.57
A-224 LLD<3.39E-02 LLD<3.39E-02 240.99
A-226 LLD<3.36E-02 LLD<3.36E-02 186.10
u- LLD<1.52E-03 LLD<1.52E-03 497.08
Ul1Q3. LLD<1.60E-03 LLD<1.60E-03 497.08
URH106 LLD<2.52E-02 LLD<2.52E-02 621.80
B-125 LLD<1.54E-02 LLD<1.54E-02 176.33
E-75 LLD<1.91E-03 LLD<1.91E-03 264.66
N-113 LLD<1.69E-03 LLD<1.69E-03 391.67
R-85 LLD<1.76E-03 LLD<1.76E-03 513.99
H-228 LLD<5.66E-02 LLD<5.66E-02 84.37
-235  LLD<1.85E-03 LLD<1.85E-03 185.71
-88 LLD<1.79E-03 LLD<1.79E-03 1836.06
N-65  LLD<5.77E-03 LLD<5.77E-03 1115.55
R-95 LLD<2.82E-03 L1D<2.82E-03 756.73
‘OTAL 0.00E-01 +-0.00E-01 0.00E-01 +-0.00E-01

‘RROR QUOTATION AT 1.96 SIGMA
.LD CONFIDENCE LEVEL AT 85.0%

\LL DETECTED PEAKS WERE USED IN THE ANALYSIS
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PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

> 0ID ENERGY NET AREA ERROR GAMMAS/SEC
. EL KEV COUNTS %

1218.50 609.52 100. 37.5 3.95E+00
1822.37 911.53 66. 43.3 3.71E+00
2921.46 1461.06 573. 8.7 4.78E+01
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ANBERRA SPECTRAN-F V2.06 SOFTWARE
22-S COUNTING ROOM WESTINGHOUSE HANFORD 08-JAN-92 10:37:10

ANALYSIS PARAMETERS

iCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 3.0
‘ETECTOR NUMBER: 3 / GEOMETRY NUMBER: 41
PECTRUM SIZE: 4096 CHANNELS

'RDER OF SMOOTHING FUNCTION: 5

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

DENTIFICATION ENERGY WINDOW: +- 1.50 KEV

RROR QUOTATION: 1.96 SIGMA UNCERTAINTY

NVIRONMENTAL BACKGROUND SUBTRACTED
LD.CALCULATION PERFORMED

IEASURED ENERGY DIFFERENCES LISTED
WERIPLET ANALYSIS PERFORMED

‘PECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANI:
NAVTED BY: 63099

‘Ard E DESCRIPTION: R949-5730

EOMETRY DESCRIPTION:

AMPLE SIZE: 1.0000E-03 LI / CONVERSION FACTOR: 4.9505E-03
'TANDARD SIZE: 1.00C0E+00 EA .

NATYSIS LIBRARY FILE: ANL205

OLLECT STARTED ON 8-JAN-92 AT 09:46:54

L

OLLECT LIVE TIME: 3000. SECONDS
REAL TIME: 3004. SECONDS
DEAD TIME: 0.13 %

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

‘NERGY CALIBRATION PERFORMED 23-JUL-91
(FFICIENCY CALIBRATION PERFORMED 31-JUL-89

34



ACCencum .3 =ev .

22-S COUNTING ROOM WESTINGHOUSE HANFORD 08-JAN-92 10:37:10
PEAK ANALYSTIS

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

1 1218.87 609.70 1.03 208. 100. 45.7 BI-214A,
1B 609.19 122. 21.0 RU-103

2 1323.37 661.97 1.50 340. 22194, 1.3 C5-137
2B 661.41 81. 28.8

3 2921.54 1461.10 2.09 23, 591. 8.5 K-40

3B 1460.58 611. 5.5

RROR QUOTATION AT 1.96 SIGMA
'EAK CONFIDENCE LEVEL AT 85.0%

i - ENVIRONMENTAL BACKGROUND PEAK

ACKGROUND SUBTRACTION PERFORMED USING FILE BK0O013
‘ACKGROUND DESCRIPTION: BKG

JACKGROUND COLLECT STARTED ON 15-JAN-90 AT 11:00:00
ACKGROUND LIVE TIME: 7000. SECONDS

-
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08-JAN-92

’22-S COUNTING ROOM WESTINGHOUSE HANFORD

SAMPLE :

N EDTO

{UCLIDE

\

\B=95
\P-237
Y239
y-241
WA-224
A~826
W-103
U103
RURH106
3B-125
SE-75
SN-113
SR-85
TH-228
J-235
Y-88
IN-65
ZR-95

TOTAL

R949-5730

RADIONUCLIDE

ANALYSIS

COLLECTED ON 8-JAN-92 AT 09:46:54
0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

ACTIVITY CONCENTRATION IN wuCi/LI
DECAY
CORRECTED

MEASURED ERROR

LLD«1.22E+01
LLD<7.96E+00
LLD<1.94E+01
LLD<4.45E+01
LLD<9.67E+01
LLD<9.60E+00
LLD<9.47E+01
LLD<9.15E+00
6.03E+03 +-1.17E+02
LLD<4.67E+01
LLD<2.48E+01
LLD<2.52E+01
LLD<1.43E+01
LLD<1.42E+01
LLD<9.81E+01
LLD<1.32E+01
LLD<7.94E+00
LLD<8.04E+00
LLD<7.84E+00
LLD<3.75E+01
LLD<9.34E+04
LLD<3.38E+06
LLD<2.26E+02
LLD<2.47E+02
LLD<1.45E+01
LLD<1.52E+01
LLD<1.89E+02
LLD<1.02E+02
LLD<1.49E+01
LLD<1.76E+01
LLD<1.30E+01
LLD<3.65E+02
LLD<1.34E+01
LLD<9.11E+00
LLD<2.77E+01
LLD<1.44E+01

6.03E+03 +-1.17E+02

EBAR = ***** MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY = 1.16E-08 UC/LI
TOT"* MEASURED ACTIVITY = 6.03E+03 (+-1.17E+02) UC/LI

% l{'

SPEC. = Fkkkikk (+_****)

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

LLD<1.
LLD<7.
LLD<«1.
LLD<4.
LLD<9.
LLD«9.
LLD<9.
LLD«9.

6
LLD<4.
LLD<2.
LLD<2.
LLD<1.
LLD<1.
LLD<9.
LLD<1.
LLD<7.
LLD<8.
LLD<7.
LLD<3.
LLD<9.
LLD<3.
LLD<2.
LLD<2.

22E+01
96E+00
94E+01
45E+401
67E+01
60E+00
47E401
15E+00

.03E+03

67E+01
48E+01
52E+01
43E+01
42E401
81E+01
32E+01
94E+00
Q4E+00
84E+00
75E+01
34E+04
38E+06
26E+02
47E+02

.45E+01
.52E+01
.89E+02
.02E+02
.49E+401
.76E+01
.30E+01
.65E+02
.34E+01
.11E+00
.77E+01
.44E+01

ERROR

+-1.17E+02

- m e mm s mmma

6.

03E+03

+-1.17E402

EXP

59.
74.
356.
537.
133.
1332.
320.
795.
661.
1408,
1274.
105.
1099.
364.
1460.
1596.
834.
1274.
765.
86.
129.
148.
240.
186.
497.
497.
621.
176.
264.
391.
513.
84.
185.
1836.
1115.
756.

10:37:10

REPORT

£CT

- ENERGY COMPARISON
(KEV)

DIFF

0.32

" ——— -
B

36
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DETECTED PEAKS WERE USED IN THE ANALYSIS
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GAMMA SPECTRUM ANALYSIS

*
*
*
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ANBERRA SPECTRAN-F V2.06 SOFTWARE

'22-S COUNTING ROOM WESTINGHOUSE HANFORD 08-JAN-92 11:33:36

ANALYSIS PARAMETERS

iCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 3.0
JETECTOR NUMBER: 3 / GEOMETRY NUMBER: 41
PECTRUM SIZE: 4096 CHANNELS

JRDER OF SMOOTHING FUNCTION: 5

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

'DENTIFICATION ENERGY WINDOW: +- 1.50 KEV

‘RROR QUOTATION: 1.96 SIGMA UNCERTAINTY

NVIRONMENTAL BACKGROUND SUBTRACTED
.LD CALCULATION PERFORMED

IEASURED ENERGY DIFFERENCES LISTED
ULFIPLET ANALYSIS PERFORMED

PECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANL:

\NA7ED BY: 63099

AmLE DESCRIPTION: R949-5830
:EOMETRY DESCRIPTION:

JAMPEE SIZE:  1.0000E-03 LI / CONVERSION FACTOR: 4.9505E-03

’TANDARD SIZE: 1.0000E+00 EA
\NALYSIS LIBRARY FILE: ANL205

'OLLECT STARTED ON 8-JAN-92 AT 10:43:23
‘OLLECT LIVE TIME:  3000. SECONDS

REAL TIME:  3005. SECONDS

DEAD TIME:  0.17 %

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

INERGY CALIBRATION PERFORMED 23-JUL-91
*FFICIENCY CALIBRATION PERFORMED 31-JUL-89



'22-S COUNTING ROOM WESTINGHOUSE HANFORD

1
18
2
2B
3
3B
4
4B

CENTROID
CHANNEL

1218.61
1323.37
1821.97
2921.39

ENERGY
KEV

609.58
609.19
661.97
661.41
911.33
910.98
1461.02
1460.58

Addendum 15 Rev 0

PEAK ANALYSIS

FWHM  BACKGND

KEV COUNTS
1.24 231.
1.49 320.
1.76 59.
2.09 23.

RROR QUOTATION AT 1.96 SIGMA
')EAK CONFIDENCE LEVEL AT 85.0%

3 - ENVIRONMENTAL BACKGROUND PEAK

SACKGROUND SUBTRACTION PERFORMED USING FILE BKO0O13

JACKGROUND DESCRIPTION: BKG

JACKGROUND COLLECT STARTED ON 15-JAN-90 AT 11:00:00

JACKBROUND LIVE TIME:

i
Ko

el

Py

7000. SECONDS

NET AREA
COUNTS

97.

122.

22049.

8l.

79.

84.

576.

611.

08-JAN-92 11:33:36

ERROR NUCLIDES
%

50.3 BI-214A,
21.0 RU-103

1.3 Cs-137
28.8

37.4 AC-228A
23.3

8.7 K-40
5.5
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222-S COUNTING ROOM WESTINGHOUSE HANFORD 08-JAN-92 11:33:36

SAMPLE: R949-5830
* " COLLECTED ON 8-JAN-92 AT 10:43:23

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

RADIONUCLIDE ANALYSIS REPORT

\UCLIDE * ACTIVITY CONCENTRATION IN uCi/LI ENERGY COMPARISON

DECAY (KEV)

MEASURED  ERROR CORRECTED  ERROR EXPECT  DIFF

\M-241 LLD<1.26E+01 LLD<1.26E+01 59.54
\M-243 LLD<9.41E+00 { LD<9.41E+00 74.67
3A-133  LLD<1.88E+01 LLD<1.88E+01 356.02
JA-140 LLD<4.76E+01 LLD<4.76E+01 537.27
SEPR144 LLD<9.46E+01 LLD<9.46E+01 133.51
20-60  LLD<9.32E+00 LLD<9.32E+00 1332.50
"R-51  LLD<9.56E+01 LLD<9. S6E+01 320.09
35-134  LLD<9.89E+00 LLD<9.89E+00 795.84
2$-M7 5.99E+03 +-1.17E402  5.99E+03 +-1.17E+02 661.65 0.32
2U-152 LLD<4.67E+01 LLD<4.67E+01 1408.01
“U-154 LLD<2.71E+01 LLD<2.71E+01 1274.45
ZU-}pS LLD<2.55E+01 LLD<2.55E+01 105.31
E-59  LLD<1.72E+01 LLD<1.72E+01 1099.25
[-131  LLD<1.41E+01 LLD<1.41E+01 364.48
(- LLD<2.85E+02 LLD<2.85E+02 1460.75
A:Ya0 LLD<1.12E+01 LLD<1.12E+01 1596.20
N =% LLD<7.45E+00 LLD<7.45E+00 834.83
©_ LLD<1.04E+0l LLD<1.04E+01 1274.55
W95  LLD<B.25E+00 LLD<8. 25E+00 765.78
\P-237 LLD<3.83E+01 LLD<3.83E+01 86.50
VP39  LLD<9.35E+04 LLD<9.35E+04 129.30
2U-241 LLD<3.25E+06 LLD<3.25E+06 148.57
AT224  LLD<2.30E+02 LLD<2.30E+02 240.99
A=p26 LLD<2.41E+02 LLD<2.41E+02 186.10
W-103  LLD<1.44E+01 LLD<1.44E+01 497.08
O3 LLD<1.52E+01 LLO<1.52E+01 497.08
RURH106 LLD<1.95E+02 LLD<1.95E+02 621.80
$B-125 LLD<1.01E+02 LLD<1.01E+02 176.33
SE-75  LLD<1.45E+01 LLD<1.45E+01 264.66
SN-113  LLD<1.76E+01 LLD<1.76E+01 391.67
SR-85  LLD<1.30E+01 LLD<1.30E+01 513.99
TH-228 LLD<3.67E+02 LLD<3.67E+02 84.37
U-235  LLD<1.34E+01 LLD<1.34E+01 185.71
Y-88  LLD<1.10E+01 LLD<1.10E+01 1836.06
IN-65  LLD<2.66E+01 LLD<2.66E+01 1115.55
ZR-95  LLD<1.29E+01 LLD<1.29E+01 756.73
TOTAL 5.99E+03 +-1.17E402  5.99E+03 +-1.17E+02

EBAR = ***** MEV/DISINTEGRATION

MAXIMUM PERMISSABLE ACTIVITY = 1.16E-08 UC/LI

TO™ " MEASURED ACTIVITY = 5.99E+03 {+-1.17E+02) UC/LI
¥ H. SPEC. = *wkkit (4 ki)

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

—_ 40

PR
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JETECTED PEAKS WERE USED IN THE ANALYSIS

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

ENTROID ENERGY NET AREA ERROR GAMMAS/SEC
-HANNEL KEV COUNTS %

1218.61 609.58 97. 50.3 3.81E+00
1821.97 911.33 79. 37.4 4.44E+00

2921.39 1461.02 576. 8.7 4.81E+01
N
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* GAMMA SPECTRUM ANALYSIS
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CANBERRA SPECTRAN-F V2.06 SOFTWARE

222-S COUNTING ROOM WESTINGHOUSE HANFORD 08-JAN-92 12:36:09
ANALYSIS PARAMETERS
MCA UNIT NUMBER: 2  /  ADC UNIT NUMBER: 3.0
DETECTOR NUMBER: 3 /  GEOMETRY NUMBER: 41
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
ERRGR QUOTATION: 1.96 SIGMA UNCERTAINTY
ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD_CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
MULEIPLET ANALYSIS PERFORMED
SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANI:
AMSVZED BY: 61453
SANKLE DESCRIPTION: R-949-5930
GEOMETRY DESCRIPTION:
SAMPLE SIZE: 1.0000E-03 LI / CONVERSION FACTOR: 4.9505E-03
STANDARD SIZE: 1.0000E+00 EA
ANATYSIS LIBRARY FILE: ANL205
COLLECT STARTED ON B8-JAN-92 AT 11:45:41
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 23-JUL-91
EFFICIENCY CALIBRATION PERFORMED 31-JUL-89

e —
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222-S COUNTING ROOM WESTINGHOUSE HANFORD

10
11

127
128-

~

CENTROID
CHANNEL

1126.
1138.

1209.
1323.

1591.
1603.
2335.
2346.
2664.
2730.
2800.
2921.

50
69

48
36

PEAK

ENERGY FWHM
KEV KEV

563.50 1.39
569.60 1.39
605.01 1.49
661.97 1.54
661.41
796.15 1.59
802.23 1.59
1168.34 1.83
1173.53 1.83
1332.81 1.88
1365.69 2.0l
1400.77 1.81
1461.11 2.14
1460.58

“RROR QUOTATION AT 1.96 SIGMA

>EAK” CONFIDENCE LEVEL AT 85.0%
: “HULTIPLET ANALYSIS CONVERGED NORMALLY

Addendum 15 Rev 0
08-JAN-92 12:36:09

ANALYSIS

BACKGND
COUNTS

1594.
1607.

1821.
1463.

993.
927.
491.
419.
214.

-~tNVIRONMENTAL BACKGROUND PEAK

Pt )

3ACKGROUND SUBTRACTION PERFORMED USING FILE 8K0013
3ACKGROUND DESCRIPTION: BKG
3ACKGROUND COLLECT STARTED ON 15-JAN-90 AT 11:00:00

3ACKGROUND LIVE TIME:

P

7000. SECONDS

NET AREA ERROR

COUNTS

1732,
3103.

20060.
44341,

8l.

13995.
1306.
324.
12894,
11501.
403.
207.
565.

611.

NUCLIDES
%
7.5 (€S5-134,
- EU-152
6.4 (S-134,
BI-207
1.5 (CS-134
1.0 CS-137
28.8
2.2 (S-134
11.1 CS-134
24.1 C(S-134
2.0 Co-60
1.9 CO0-60
11.7 CS-134
17.9 BI-214
9.2 K-40
5.5
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'122-S COUNTING ROOM WESTINGHOUSE HANFORD 08-JAN-92 12:36:09

AMPLE: R-949-5930
' COLLECTED ON 8-JAN-92 AT 11:45:41
. D TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

RADIONUCLIDE ANALYSIS REPORT

[UCLIDE ACTIVITY CONCENTRATION IN wuCi/LI ~ ENERGY COMPARISON
DECAY (KEV)
MEASURED ERROR CORRECTED ERROR EXPECT DIFF
M-241 LLD<2.19E+01 LLD<2.19E+01 59.54
\M-243 LLD<1.46E+01 LLD<1.46E+01 74.67
JA-133 LLD<3.62E+01 LLD<3.62E+01 356.02
JA-140 LLD<1.02E+02 LLD<1.02E+02 537.27
:EPR144 LLD<1.69E+02 LLD<1.69E+02 133.51
,0-60 4.89E+03 +-1.11E+02 4,89E+03 +-1.11E+02 1332.50 0.31
1173.24 0.30
R-51 LLD<1.84E+02 LLD<1.84E+02 320.09
S-I34 4 .49E+03 +-1.17E+02 4.49€+03 +-1.17E+02 795.84 0.30
_ 604.70 0.31
.$-137 1.21E+04 +-2.06E+02 1.21E+04 +-2.06E+02 661.65 0.32
‘U-152 LLD<1.09E+02 LLD<1.09E+02 1408.01
U-154 L1D<4.92E+01 LLD<4.92E+01 1274.45
‘U-1p5 LLD<4.35E+01 LLD<4.35E+01 105.31
‘E-59  LLD<6.51E+01 LLD<6.51E+0Q1 1099.25
-I%1  LLD<2.81E+01 LLD<2.81E+01 364.48
-An LLD<2.99E+02 LLD<2.99E+0Q2 1460.75
. ) LLD<}.20E+01 LLD<1.20E+01 1596.20
In-24  L1LD<2.71E+01 LLD<2.71E+01 834.83
IA-22  LLD<1.86E+01 LLD<1.86E+01 1274.55
IB=95  LLD<2.45E+01 LLD<2.45E+01 765.78
IP-237 LLD<6.42E+01 LLD<6.42E+01 86.50
W39 LLD<1.62E+05 LLD<1.62E+05 129.30
Ye241 LLD<5.77E+06 LLD<5.77E+06 148.57
A-224 LLD<4.14E+02 LLD<4.14E+02 240.99
A-826 LLD<4.38E+02 LLD<4.38E+02 186.10
U-103 LLD<2.86E+01 LLD<2.86E+01 497.08
W103  LLD<3.01E+01 LLD<3.01E+01 497.08
WURH106 LLD<4.78E+02 LLD<4.78E+02 621.80
3B-125 LLD<1.80E+02 LLD<]1.80E+02 176.33
’E-75  LLD<2.83E+01 LLD<2.83E+01 264 .66
sN-113  LLD<3.47E+01 LLD<3.47E+01 391.67
3R-85  LLD<2.52E+01 LLD<2.52E+01 513.99
[H-228 LLD<6.21E+02 LLD<6.21E+02 84.37
J-235  LLD<2.39E+01 LLD<2.39E+01 185.71
{-88 LLD<1.47E+01 LLD<1.47€+01 1836.06
IN-65  LLD<7.70E+01 LLD<7.70E+01 1115.55
7TR-95 LLD<4.26E+01 ' LLD<4.26E+01 756.73
TOTAL 2.14E+04 +-2.62E+02 2.14E+04 +-2.62E+02

STANDARD DEVIATION = 0.0l

E . = ww*** MEV/DISINTEGRATION

MAXIMUM PERMISSABLE ACTIVITY = 1.73E-09 UC/LI

TOTAL MEASURED ACTIVITY = 2.14E+04 (+-2.62E+02) UC/LI
% TECH, SPEC., = wwwiak (4 wickx)

44
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ZRROR QUOTATION AT 1.96 SIGMA
.LD CONFIDENCE LEVEL AT 85.0%

_ENTROID
ZHANNEL

1126.50
1138.69
1603.81
2335.95
2730.68
2800.86

PEAKS NOT USED IN ANALYSIS

ENERGY NET AREA ERROR GAMMAS/SEC
KEV COUNTS

563.50 1732. 7.5  6.35E+01
569.60 3103. 6.4 1.15E+02
802.23 1306. 11.1 6.60£+01
1168.34 324. 24.1 2.27E+0]
1365.69 403. 11.7 3.20E+01
1400.77 207. 17.9 1.67E+01

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

ZENTROID
ZHAEFEL

292] .56

"
o

ENERGY NET AREA ERROR GAMMAS/SEC
KEV COUNTS %

1461.11 565. 9.2 4.72E+01

- L~
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CANBERRA SPECTRAN-F V2.06 SOFTWARE
222-S COUNTING ROOM WESTINGHOUSE HANFORD 08-JAN-92 08:02:37

ANALYSIS PARAMETERS

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: .
DETECTOR NUMBER: 3/ GEOMETRY NUMBER: \jf)
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

ERRGR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLDCALCULATION PERFORMED

MEASURED ENERGY DIFFERENCES LISTED
MUCTEPLET ANALYSIS PERFORMED

ANACYSIS OF SPECTRUM SAVED IN DISK FILE: SD3744
AM**¥ZED BY: VR

SAmMpPLE DESCRIPTION: R950-5530 130APR

GEOMETRY DESCRIPTION:

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

ANALYSIS LIBRARY FILE: ANL205

COLLECT STARTED ON 8-JAN-92 AT 03:46:12
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 23-JUL-91
EFFICIENCY CALIBRATION PERFORMED 31-JUL-89
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22-S COUNTING ROOM WESTINGHOUSE HANFORD o U™ 15 R8¥ Gan-92 08:02:37

k.. CENTROID
CHANNEL

9B
™

1138.

1209.
1218.

.39

1323

1591.
1603.
2346.
2664.
2921.

75

60

59
60

75
46

PEAK

ENERGY FWHM

KEV
569.63

604.96
609.57

%61 98"
61;

T12
802.13
1173.62
1332.73
1461.06
1460.58

KEV
1.

[y
- »

—
.

PO bt ok o o
. . .

RROR™ QUOTATION AT 1.96 SIGMA

‘EAK,EONFIDENCE LEVEL AT 85.0%

ANA

BACKGND
COUNTS

204,

159.
136.

139.

120.
115.
110.
34,
13.

L YSTIS

NET AREA ERROR NUCLIDES

COUNTS %

241.  21.1 CS-134,
 BI-207
1540. 6.4 C(S-134
181.  19.3 BI-2144,
- * RU-103
1737. 5.1 CS-137
. 28.8
1160. 7.7 CS-134
115. 24.0 CS-134
968, .2{ C0-60

91 6.8 (0-60
%ﬁ%f‘ 8.3 K-40
611. 5.5

- = +MULTIPLET ANALYSIS CONVERGED NORMALLY
i - ENVIRONMENTAL BACKGROUND PEAK

. "7ROUND SUBTRACTION PERFORMED USING FILE BK0O13
ACKGROUND DESCRIPTION: BKG
iACKGROUND COLLECT STARTED ON 15-JAN-90 AT 11:00:00
JACKGROUND LIVE TIME:

R
o

.

7000. SECONDS

4’7



22-S COUNTING ROOM WESTINGHOUSE HANFORD

AMPLE: R950-5530 130APR
" TOLLECTED ON 8-JAN-92 AT 03:46:12

te. <D 70
RAD
UCLIDE

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

ICNUCLIDE

ACTIVITY CONCENTRATION IN wuCi/Ll

MEASURED ERROR

M-241 LLD<]
M-243 LLD<1
A-133 LLD<2

A-140 LLD<6.
EPR144 LLD<1.
0-60 6.

R-51 LLD«I

.81E+00
.22E+00
.35E+00

42E+00
36E+01
23E+01 +-4.38E+00

12E+01
.11E401 +-4.83E+00

.56E+01 +-4.43E+00
.30E+00
.70E+00
.72E+00
.12E+00
.70E+00
.08E+01
.03E+00
.76E+00
.83E+00
.76E+00
.00E+00
.35E+04
.48E+05
.90E+01
.07E+01
.65E+00
.73E+00
.66E+01
.29E+01
.89E+00
.05E+00
.66E+00
.70E+01
.70E+00
.69E+00
.14E+00
.84E+00

.99E+02 +-7.88E+00

‘b, ... = ddkdkx MEY/DISINTEGRATION
IAXIMUM PERMISSABLE ACTIVITY = 1.27E£-09 UC/LI
'OTAL. MEASURED ACTIVITY = 1.99E+02 (+-7.88E+00) UC/LI

% TECH. SPEC.

= Tededededed (+_****)

A

co

LLD<«1
LLD<1

LLD<2.
LLD<6.
LLD<].

6.

LLD<1.

6

7
LLD<?7

LLD<4.
LLD<3.
LLD<4.
LLD<1.
LLD<1.
LLD<2.
LLD<1.

LLD«1

LLD«1.

WHC-SD-WM-DP-025
Addendum 15 Rev 0

NALYSIS REPORT

DECAY (KEV)
RRECTED ERROR EXPECT
.81E+00 59.54
.22E+00 74.67
35E+00 356.02

42E+00 537.27

36E£+01 133.51

23E+01 +-4.38E+00 1332.50

: 1173.24

12E+01 320.09

-11E+01 +-4.83E+00 795.84
604.70

.56E+01 +-4.43E+00 661.65
.30E+00 1408.01
70£+00 1274 .45

72E+00 105.31

12E+00 1099.25

70E+00 364.48

08E+01 1460.75

03E+00 1596.20

76E+00 834.83

.83E+00 1274 .55
76E+00 765.78

.00E+00 86.50
.35E+04 129.30
.48E+05 148.57
.90E+01 240.99
.07E+01 186.10
.65E+00 497.08
. 73E+00 497.08
.66E+01 621.80
.29E+01 176.33
.89E+00 264 .66
.05E+00 391.67
.66E+00 513.99
.70E+01 84.37
.70E+00 185.71
.69E+00 1836.06
.14£400 1115.55
.84E+00 756.73

- vk e W w mmom

.99E+02 +-7.88E+00
STANDARD DEVIATION =

08-JAN-92 08:02:37

" ENERGY COMPARISON

DIFF

0.06
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RROR QUOTATION AT 1.96 SIGMA
LD CONFIDENCE LEVEL AT 85.0%

PEAKS NOT USED IN ANALYSIS

ENTROID ENERGY NET AREA ERROR GAMMAS/SEC
HANNEL KEV COUNTS %

1138.75 569.63 241. 21.1 3.07E+01
1218.60  609.57 59. 73.0 7.97E+00
1603.60 802.13 115.  24.0 1.92E+01
Ny )
f\!
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WESTINGHOUSE HANFORD COMPANY
222-~S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R949 3APR COMP
Analysis: Sample Prep:
URANIUM UNDIGESTED
Instrument: Procedure/Rev:
WB88807 LA-925-106/A-2
Technologist: Date:
T.LEE 1-08-92
Starting Time: Temperature:
NA NA
~{ [Ending Time: Chemist:
T NA S. CATLOW
3 Description Lab ID Description Lab ID
e 1{INITIAL LMCS CHECK STD R947-5540 11
2}REAGENT BLANK R948-5640 12
™ | _3|SAMPLE 3APR COMP R949-5740 |[13
4|SAM DUP OF 3APR COMP R949-5840 14
5[SPIKE OF SAMPLE 3APR COMP|R949-5940 15
o 6|FINAL LMCS CHECK STD R950-5540 16
~ |7 17
' 8 18
o 9 19
AL 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 [126B38/0.100 mL NA
SPIKE 90838/0.100 mL NA
SAMPLES RERUN.

A—6000—881 (03/92)

— gy -

20
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URANIUM BY LASER ANALYSIS - UNDIGESTED SAMPLE
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- WESTINGHOUSE HANFORD COMPANY

222-5 LABORATORY

ANALYTICAL BATCH

Lab Segment Serial No.: Customer ID:
R949 3APR COMP
Analysis: Sample Prep:
PLUTONIUM 239/240 UNDIGESTED
instrument: Procedure/Rev:
WB57237 LA-503-156/D-0
Technologist: Date:
J. KUNKEL 1-04-92
Starting Time: Temperature:
24.00 23deqC
. |Ending Time: Chemist:
T INA S. CATLOW
P Description Lab ID Description Lab iD
«+ | _1[INITIAL LMCS CHECK STD R947 5581 11
2/ REAGENT BLANK R948-5681 12
™' | 3] SAMPLE 3APR COMP R949-5781 13
4|SAM DUP OF 3APR COMP R949-5881 14
5|FINAL LMCS CHECK STD R950-5581 15
6 16
= 17
; 8 18
-+ | 9 19
4 ) 1 0 m
Standard Primary Book No. | Second Book No. |Third Book No. and Final Vol. of
Type and Aliquot Vol. and Aliguot Vol. Aliquot Vol. Standard
LMCS CHECK STD |43B43/.100 mL N/A
SAMPLES RERUN.

A~6000—881 (03/92)




PLUTONIUM ANALYSIS - UNDIGESTED SAMPLE
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PLUTONIUM ANALYSIS - UNDIGESTED SAMPLE
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Pk
-x Isotope
1  Pu236
27" Pu238
I Am241

4. Pu239
Pu240

T

~

WEC-So=aY—am i

Acldendum 15 Rev O

ENERAL ALPHA ENERGY ANALYSIS
Rev. 1.10
DATA REDUCTION REPORT
SAMPLE
R947-5581
File ID: SD4250.SPC
Counted on: 1/ 4/92 @810: O
Detector/Geometry number: 4/ 1
Count time: 30000. Sec
PEAK ANALYSIS
Peak height Peak center FWHM Tau
Initial Final Initial Final Initial Final Initial Final
2234.1 2230.2 363.798 363.798 20.000 8.918 10.000 4.544
216.0 218.7 306.670 306.670 20.000 9.083 10.000 4.415
260.8 0.0 267.884 267.884 12.000 12.123 6.000 6.102
1771.9 1761.3 234.572 234.572 20.000 9.057 10.000 &.186
PEAK RESULTS
AEA Peak Centroid Count Activity
Fract. Exp. Obs. Diff. FWHM Rate c/m d/m uCi/ea
0.5443 5.756 5.761 -0.005 0.04 36.65 252.00 0.114E-03
0.0545 5.499 5.492 0.007 0.04 3.67 34.36 0.155E-04
5.480 5.492 -0.012 0.119E-04
0.0000 5.310 0.06 0.00 0.00 0.000E+00
0.4012 5.143 5.153 -0.010 0.04 27.02 182.07 0.820E-04
5.144 5.153 -0.009 0.820E-04
DETECTOR CALIBRATION
Energy(MEV) = 4.05]1 + (0.0047)*Channel
Energy range (MeV): 4.051 TO 6.457
Efficiency = 0.1484 CPM/DPM
TOTAL COUNT DATA:
Item Total % Recovery
Raw spectrum 33811.0 100.000
Smoothed 33811.0 100.000
Composite fit 33669.7 99.582
Residuals 141.3 0.418
Analyzed by:
62820

T 55
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law Data Dump for AEA Spectrum: SP:SD4250.SP
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31 o0 6 1. 1. 0. o0. 0 0. O 0
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581 o. 1. 1. 0. 0. 0 1. 0 1 1
6 0. ©0. 0. 1. 0. 0 2. 2. 0 0.
77 o. o0 1. 1. 1. 0. 0. - 0. O 0.
&8 0. o0 0. 0. 1. 1. 0. 1. 0 0.
9 0. 2. 2. 0. 0. 0 1. 0. 0 0.
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i2 1. 1. 3 0. o0 0 0 1. 1 1.
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199 5. 7. 5. 7. 6. 3. 12. 6 5. 6.

s, 7. 3. 5 3. 10. 3. 7 5. 10.
2 11, 17. 21, 19. 39, 44, : : .
;" 172. 195. 250. 295. 393. 46l. : : .
231 952. 1064. 1092. 1080. 1058. 863. 798. 385,  277.
241 163. 93. 41. 19. 8 3. 0. 2. 1. 5.
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Pu236
Cm243
Pu238
Am241

WHC-SD-WM-DP-025

Addendum 15

ENERAL ALPHA ENER
Rev. 1.10

DATA REDUCTION REP
SAMPLE

R948-5681
File ID: SD5195.5

Counted on: 1/ 4/

Detector/Geometry number: 5/ 1

Count time:
PEAK ANALYSIS

Peak height Peak center
Initial Final [Initial Final
3273.9 3338.8 363.050 363.050

133.9 133.1 305.186 305.186

45.5 47.0 266.038 266.038

PEAK RESULTS

AEA Peak Centroid
Fract. Exp. Obs. Diff. FWH
0.9419 5.756 5.768 -0.012 0.0
5.786 5.768 0.018
0.0438 5.499 5.502 -0.003 0.0
5.480 5.502 -0.022
0.0143 5.322 0.0

DETECTOR CALIBRATION

Energy(MEV) = 4.098 + (0.00
Energy range (MeV): 4.09
Efficiency = 0.2218

Rev 0

GY ANALYSIS

ORT

PC

92 @10: 0

30000. Sec

FWHM Tau

Initial Final Initial Final

20.000 10.242 10.000 4.672

16.000 9.061 8.000 2.679

16.000 6.124 8.000 1.787

Count Activity

M Rate ¢/m d/m uCi/ea

5 59.59 274.14 0.123E-03
0.166E-03

4 2.77 17.34 0.781E-05
0.598E-05

3 0.90 4.08 0.184E-05

46)*Channel

8 TO 6.453

CPM/DPM

TOTAL COUNT DATA:

Item Total

Raw spectrum 31344,
Smoothed 31344.
Composite fit 31631.
Residuals -287.
Analyze

% Recovery
0 100.000
0 100.000
1 100.916
1 -0.916
d by:
62820

o8
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| LEGEND: RAW = .... MODELED PEAXS = 1,2,.., ETC 11815.1
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‘IQ‘Isotope
I

e

3
4

Ca

L

GENERAL

Pu236
Pu238
Am241

Pu239
Pu240
U 238

Counted on:

ALPHA

WHC-SD-WM-DP-025
Addendum 15 Rev 0

ENERGY

Rev. 1.10

DATA REDUCTION
SAMPLE

REPORT

R949-5781

File ID: SD622

3.5PC

1/ 4/92 @10: 0

Detector/Geometry number: 6/ 1
Count time:

Peak height

Initial Final
2963.5 2996.0

128.3 127.6
18.0 19.2
12.5 12.3

5.4 5.2

30000. Sec

PEAK ANALYSIS

Peak center
Initial Final
361.509 361.509
303.552 303.552
267.014 267.014
230.207 230.207
26.970 26.970

PEAK RESU

AEA Peak Centroid

Fract. Exp.

Obs. Diff.

0.9401 5.756 5.76]1 -0.005
0.0455 5.499 5.489 0.010

0.0103

5.480 5.489 -0.009
5

317

0.0027 5.143 5.144 -0.001
5.144 5.144 -0.000
0.0014 4.200 4.189 0.011

DETECTOR CALI

ANALYSIS

FWHM Tau
Initial Final Initial Final
20.000 10.435 10.000 4.865
20.000 10.792 10.000 3.704
20.000 6.037 10.000 0.912
16.000 6.843 8.000 8.919
20.000 10.185 10.000 15.669
LTS
Count Activity
FWHM Rate ¢/m d/m uCi/ea
0.05 53.42 292.31 0.132£-03
0.05 2.58 19.25 0.867E-05
0.664E-05
0.03 0.58 3.13 0.141E-05
0.03 0.16 0.83 0.375E-06
0.375E-06
0.05 0.08 0.56 0.251E-06

BRATION

Energy(MEV) = 4.062 + (0.0047)*Channel
Energy range (MeV): 4
Efficiency = 0.1865 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

.062 TO 6.469

Total % Recovery
28361.0 100.000
28361.0 100.000
28413.6 100.185

-52.6 -0.185

Analyzed by:

62820

61
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LEGEND: RAW = .... MODELED PEAKS = 1,2,.., ETC
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---------------------------------------------------------------------
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WHC-SD-WM-DP-025

Addendum 15 Rev 0
GENERAL ALPHA ENERGY ANALYSIS
Rev. 1.10
DATA REDUCTION REPORT
SAMPLE
R949-5881
File ID: SD7845.SPC
Counted on: 1/ 4/92 @10: 0
Detector/Geometry number: 7/ 1
Count time: 30000. Sec
PEAK ANALYSIS
Peak Peak height Peak center FWHM Tau
ID Initial Final Initial Final initial Final Initial Final
wl 1490.5 1494.8 363.139 363.139 24.000 23.020 12.000 13.575
2 58.5 60.5 304.492 304.492 28.000 23.397 14.000 6.976
~ 3 12.4 10.4 233.753 233.753 20.000 30.188 10.000 6.952
" 4 5.2 4.2 151.547 151.547 40.000 64.305 20.000 8.635
vy
) PEAK RESULTS
p- - AEA  Peak Centroid Count Activity
.sotope Fract. Exp. Obs. Diff. FWHM Rate ¢/m d/m uCi/ea
L~ Cm244 0.9412 5.796 5.782 0.014 @.11 34.99 244 .48 0.110E-03
Cm243 5.786 5.782 0.004 0.151E-03
2~ Pu238 0.044]1 5.499 5.506 -0.007 0.11 1.64 15.90 0.716E-05
Am241 5.480 5.506 -0.026 0.548E-05
3 Pu239 0.0091 5.143 5.174 -0.031 0.14 0.34 2.35 0.106E-05
. Pu240 5.144 5.174 -0.030 0.106E-05
4 Np237 0.0057 4.640 4.787 -0.147 0.30 0.21 24.80 0.112E-04
~ Np237 4.781 4.787 -0.006 0.771E-06

DETECTOR CALIBRATION
Energy(MEV) = 4.075 + (0.0047)*Channel

Energy range (MeV):

Efficiency =

4.075 T0 6.481

Item
Raw spectrum
Smoothed
Composite fit
Residuals

0.1431 CPM/DPM

TOTAL COUNT DATA:

Total % Recovery
18559.0 100,000
18559.0 100.000
18586.4 100.148

-27.4 -0.148
Analyzed by:
62820
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Isotope
Pu236
Cm243
Pu238
Am241

Pu239
Pu240

WHC-SD-uM-pp_g5
5 Rey ¢

Addendun 1

ENERAL ALPHA ENERGY

Rev. 1.10

DATA REDUCTION REPORT

SAMPLE
R950-5581
File ID: SD8032.SPC

Counted on:

Detector/Geometry number:
30000. Sec

Count time:
PEAK ANALYSIS

Peak height Peak center

PEAK RESULTS

AEA Peak Centroid

Fract. Exp. Obs. Diff. FWHM

0.5412 5.756 5.771 -0.015 0.03
5.786 5.771 0.015

0.0539 5.499 5.500 -0.001 0.04
5.480 5.500 -0.020

0.0019 5.331 0.02

0.4031 5.143 5.157 -0.014 0.03
5.144 5,157 -0.013

DETECTOR CALIBRATION

ANALYSI

1/ 4/92 @10: 0

8/ 1

FWHM

S

Count
Rate ¢/m d/m
83.38 246.53
8.30 33.39
0.29 0.84
62.10 179.94

Energy(MEV) = 4.055 + (0.0047)*Channel
Energy range (MeV): 4.055 TO 6.462
Efficiency = 0.3451 CPM/DPM

TOTAL COUNT DATA:

Item Total
Raw spectrum 78012.0
Smoothed 78012.0
Composite fit 77029.5
Residuais 982.5

Analyzed by:

% Recovery
100.000
100.000

98.741
1.259

Tau
Initial Final Initial Final Initial Final Initial
5730.6 5691.3 365.121 365.121 16.000 7.136 8.000
546.5 536.0 307.395 307.395 16.000 7.602 8.000
147.0 28.5 271.390 271.390 12.000 3.936 6.000
4503.5 4420.0 234.359 234.359 20.000 7.386 10.9000

Final
4.109
3.946
4.028
5.223

Activity

OO0 O0O0O0O00O

uCi/ea

.111E-03
.149E-03
.150E-04
.115E-04
.377E-06
.811€-04
.811E-04

62820

A w— -

67



WHC-SD-WM-DP-025

SPECTRUM SD8032.SPC Addendum 15 Rev o
. LEGEND: RAW = .... MODELED PEAKS = 1,2,.., ETC 20715.4

9

s
------------------------------------------------

---------------------------------------------------------------------

- - ——

68



1
11
21

[¥e)

et
FapOO RO et = OOON N ——O O
MNOONOFE N EOOOOODO0O0O—MNOD
- L] L] L] - - . . . - - » - - - - - 1]

N
ONH A = NNEEWWNONO~OOOO
- - - - [ L] L] * L] - - - - - - - L] L] L] -

MY 39, g2.  58.
) -~ 400. 453, 532.

N
o
o~

'31._2422. 2691. 3014. 2973.

41  150. 54, 24. 9.
51+ 5. 0. 7. 4.
’61 12. 9. 10. 6.
71— 13. 12. 14. 7.
'81 4. 5. 12. 14.

191" 43, 63. 52. 71.
301l 176. 217. 207. 269.
J11  130. 77. 33. 16.
321 12. 12. 14. 16.
331 25. 20. 34. 38.
341 56. 57. 79. 93.
361 541. 728. 907. 1070.
361 2526. 2942. 3403. 3931.

371 205.
381
391
101
111
121
131
41
451
161
hE

4.
491
511

~d
OFMEFHFOOOOOODOOO®
[=Rel ool al NoloNelall
- - - - » L) .- - L[] L3 - L]

CO—~ OO0~ OOOOOD
> - - L] L] - Ll - - » - L) L)

‘aw Data Dump for AEA Spectrum:

b i
OO I PO )t et et ot V) hd et ()t bt OO
. L] - - L] - L) - - - - L] - » L] L[] . - - - * -

CO-ODOD0DDO0DO0OODOO M
4 4 2 2 s o+ 8 2 s 8 s = »

B YL

+P=025

Addendyp ]

SP:SD8032.SPC

AN NNOOON = —O0000CO0O0O00
- - - L] - ] [ o - - - - L] [] . - - - » * .

OO0 O—DDOoOOO0OO
- - - - - - L] - L] . » - . - -

N —
NMWSSF = =N —OWOO=OMNMNO OO
. - * - - [ ] - - L] - L] L3 [] . . - - - - L) [

37
132 144
967. 1194
2183, 1554

1.

6.
9. 14.
6. 10.
13. 19,
86. 96.
330. 377.

9.
12. 15.
38. 30.
152. 175,
1451. 1503.
3387. 2751

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

0.

J Rev'o

[ ==
AOAOANNOOOOWNHHHOHH~MNOO
- . . - L) * L] £ ] . . . L] - » L ] - . - . - L]

CO~=ODO0O0O0O+—HOOOO

—
o]
Qo

[ 7 .
VOOVUN—NOFMMNMEOEOOOOOOOOD
- » L] - . - - » - L] - . - - - L] L] » - - L] L]

CO+OOCO=OO0O0OO0OOO
L] L) - - - . . L] . - - - - - - -

~
W
—

]
COOWPAONOOO RO -HOOO
L] . - . . - [] - L] L] L] L) . . . - . L] L] L) L]

COWOoODOOOOOOoOOO0O0

[S Y
WVOUMMIMNMNOWMNONMNOMNEHEREEEOOO
» - L) L] L] - .- - - - » L} [} a - - - L] » -

~n
00 W
oW

OO0 O0O0O0OODOOQOOO0O

. 69

.



NHC-SD-NM-DP—OZS
Addendum 15 Rev ©

WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY

ANALYTICAL BATCH

Lab Segment Serial No.: Customer ID:
R949 3APR COMP
Analysis: Sample Prep:
AMERCIUM 241 UNDIGESTED
Instrument: Procedure/Rev:
WBS7237 LA-503-156/D-0
Technologist: Date:
M. BIERMAN 12-27-91
Starting Time: Temperature:
NA NA
~| |Ending Time: Chemist:
"1 [NA S. CATLOW
,\1
at Description Lab ID Description Lab ID
e 1]INITIAL LMCS CHECK STD R947-5582 11
2/ REAGENT BLANK R948--5682 12
~1 |_3]SAMPLE 3APR COMP R949-5782 | [13
4|SAM DUP OF 3APR COMP R949-5882 14
5|FINAL LMCS CHECK STD R950-5582 15
o 6 16
.. 7 17
8 18
- 9 19
| 1o 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 |43B43/0.100 mi. NA

A—6000—881 (03/92)

=== 70
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WHC-SD-WM-DP-025
Addendum 15 Rev 0
ENERSG

GENERAL ALFPHA Y ANALYSIS

Rev, 1.10
DATA REDUCTION REPORT |

SAMPLE
R?47-5582
File ID: SD7838.S5PC

Counted on:! 12/31/91 @13: 0
Detector/Geometry number:? 72/ 1
Count time!? 30000. Sec

PEAK ANALYSIS

Feak Feak heisght Peak center FWHM Tau
ID Initial Finsal Initial Final Initial Final Initial Final
1 2233.5 22469.2 301,882 301.882 32.000 29.419 16,000 5.860
tm 2 1349.3 1428.0 257.100 257.100 28.000 20.716 14,000 4,536
3 16.8 1t.8 121.071 121.071 128.000 2.000 64.000 0.200
~.
e PEAK RESULTS
Pgak AEA Peak Centroid Count Activity
Il Isotore Fract., Exr. Obs., Diff. FUWHM Rate c/m d/m uCi’/ea
1 Am241 0.6278 5.4B0 5.4%92 -0.012 0.14 72,31 568.16 0,256E-03
"~ Pu238 5.499 5.492 0,007 0.334E] ;
il Am243 0.3682 5.234 5.281 -0.047 0,10 42,41 2847.65 0.12BE-=-u2
3 Ner237 0,0039 4,640 4,642 -0.002 0.01 0,45 35.90 0.252E-04

DETECTOR CALIBRATION
- Enerdu(MEV) = 4,073 + (0.0047)%Channel
Enerdy range (MeV)! 4.073 TO 64.47°9
Efficiency = 0.1354 CFM/DPM

TOTAL COUNT DATAZ

Item Total % Recovery
Raw srectrum 38008.0 100,000
Smoothed 58008.90 100.000
Comrosite fit 27589.8 ?29.27%9
Residusals 418.2 0,721

Analyzed by
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Raw Data Dume for AEA Srectrum?

1
11
21
H
41
51
61
71
81
91
101
111
121
131
141
151
151
171
181
191
201
N
21
231
241
251
28
221
—'-\‘1

Nall
301
311
321
331
344
351
381
343
381
391
401
411
421
431
441
451
461
471
481
491
511

0.
0.
3.
1,
0.
1,
3.
5.
3.

0.
0.
4,

2.

2

-

3.
3.
3.
1.
2.
8.
3.
S.
S
13.
P
146,
14,
20.
27,
41.
52,
?5.
207.
490.
771.
458,
291.
410.
8?1.
1108,
547,
73,

0.
0.
3.
b,
3.
3.
S

2,
4,
4,
3.

2.

S.
8.
7
13.
10.
10,
23,
27.
37.
52.
94,
2246,
449,
746,
582,
337,
440,
942,
1097,
443,

0.
0.

SP:iSD7838.5PC
O, 0,
1. 3.
2, 3.
1. 2.
4, i.
1. 2.
1, 1,
3. 4,
4, 5.
3. 6.
7 5.
6. -1
4, b
50 4.

10. -
9. 8.
14, 14.
18. 18.
22, 22.
24, 30.
50, 91.
68. 62.
135, 12¢.
241. 289,
S572. 571,
802. 803.
S501. 442,
297, 327
533, 575,
1095, 1112,
1079. 1010,
333, 304.
31, 27,
3. 0.
0. 0.
0. 1.
1. 1.
o. 1.
0, Q.
0, 0.
0. 0.
0. 0.
0. 0.
0, 0,
1. 0.
0. 0.
0, 0.
0. O,
0. 0.
0, 0,

P -

Addendum 15

0.
Q.
i.
3.
1.
K

2.
X.
8.
2.
7.

6,

2.

10.
8.
12,
16.
18.
17.
33.
60,
77.
140.
298.
620,
818,
400,
319.
625,
1204,
?30.

0.
1,
2.
3'
4,
4,
4,

2.

3.
6.
3.
D

2.

12.
15.

7.
19.
14,

22,

36|
54,
79.
169.
302 »
&72,
776,
375,
323,
672,
1195.
836.
175.
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WHC=SD-WM=DP=-0Z5
Addendum 15 Rev O

GENMERGMSL 3 L P OH A EME R GY BN A LY 2T =
R @Yo ‘L L ’:.1
DATA REDUCTION RIFORT
SaMPLE
F=-548-T032 M
File IN? SOZ2477.8FC
Caounted wns 1/ 12792 & &7 ¢
Detectur/Burumevry numow zo 01
Count Limus 0006 . N
FE&KE aHALYZIS
Feak FPeck heildhi Feusl venter FliHiM T
In Imitiel Final Initicl Finel Innatiul  Finel T bied  Viniel
i 23I90.1  2474.86 247.849Y 247,867 28,000  2%.25% (TR ATARY’ G.0AR
- 2 P2 7.7 147.941 147.951 ZAL.0G0  2vo180 F20000 1. rad
- 3 4.5 4.2 128,410 128,410 12,000 2L.T20 &L, 000 G.a41
i
o FEAKR RESULTS
“"Peak REA Feek Centroiud Cuund ol Ly
w10 Icotore Frect. Exr. Oobw.e Divid.e  FWHM Rate uvim ST ulli e
1 Hm243 00,9918 5.234 5,249 -0.01% 0,12 7R.37 G.11 G.OG3E-CT
2 MNr237 0.0027 A.781 4,770 0.011 (.14 0. 20 G.00 O 17NE-10
3 M- 237 0.000G7 4.4640 4,678 0,030 0.01 .42 G000 .32 0%
~ DETECTOR CALIBRATION
' Energe{(MEV)Y = 4,071 + (0.00473%Chenniel
_— Enercy range {(MeV) 4,07 TO o.481
Effilcienecy « EREINEE CPH/ANTH
TQTAL COUNT LATA:
.
Item Tuial # Revuoverw
Raw wrectrum SA7A3+ O 102,060
Smoothed 36711 .1 .57
Comrasile Tit 370%7,38 106,940
Fuocwiuasls -3ub. 2 -0,V a%
Aftelueszwed LYl o e i
1403
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G ENMNEZRSSL A L F H & E NERG Y MmN LY T E
Ry, 1:1¢
DATA REDUCTION REFQORT !
SAaMFLE
RE=949~-5782 A1
File Il: =D314%9.3FC
Counted ont 1/ 17,92 € 01 G
hetector/Grumetbtiry numircer 37 1
Count Limwes 30006, Soq
FEAK aAMALYEIZ
Feck Feak heidnl Fecl centenr FlHH T
In Initial Fingl Initiael Finel Initial Finagl Triduded PTinel
1 18.7 g.3 302,760 S02.780 12.009 U086 S Q00 G ood
Z &B8. 6 687 .6 23B.371 2u98.371 24006 1L,.34Z i2.000 OS50l
~ FE:iK RESULTS
WY . . L
Feak AEA Feushk Cuntyroid Cuuni Aebivile
"2 ID IsotoFrw Fract. Ewmr . Cliv . DivT. FNHM Retw o/m Ul m il S e
e 1 Am2Al 0.15061 5,480 S.473% 6.0067 9,03 .01 13.2% O.3%78-C
T2 Amz243 0.84%9 T5.234 0.2690 -0.028 0.07 14.290 410 A8 G:ES?&"O’
’ DETECTOR CALIBRATIUN
™ Energe (MEV)Y - 4.020 + (000481 8Chennel
~ Enerdy vonge {(fMel): 4.020 TD &.477
- Efficiwvnicy - 00,2014 CPM/IIFN
- TOTAL COUNT LiaTas
) Item Totel i Revuve
~ Raw crectrum FTBTLO 100,000
Smootined 778&.7 FT.FFa
Comrosite fit B3S1.7 107,202
Reviduals ~50AH5.+Q -7:.205
Ane U o ed U o o e et e e
0l4353
[}
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LPHA ENERGY ANALYSIS

Rev. 1.10
DATA REDUCTION REPORT

SAMPLE
R94%9-5882
File ID:! SD8025.SFC

Counted ont 12/731/91 @13! O
lletector/Geometrys number: g/ 1
Count time: 30000, Sec

PEAK ANALYSIS

Feak height Feak center FWHM Tau
Initial Finzal Initial Final Initial Finsal Initial Final
35.1 22.1 304,287 304.287 12.000 0.555 &.000 0.000
2676.3 2631.,2 258.862 258.842 20.000 12,937 10.000 2.851
0.0 0.1 70.933 70.953 0.000 0.200 0.000 0.200
0.0 0.1 45,741 45.741 0.000 0.200 0.000 0.200
0.0 0.1 28,4627 28,8627 0.000 0.200 0.000 0.200
PEAK RESULTS
AEA Peak Centroid Count Activity
Fract. Eur. Obs. Diff, FWHM Rate co/m d/m uCi/ea
0.0871 92.49%9 5.485 0.014 0.00 b6.466 27.03 0.122E-04
5.480 5.485 -0.005 0.933E-05
0.9129 5.234 5,271 -0.037 0.06 69.73 1853.64 0.835E-03
0.0000 4.3946 4,388 0.008 0.00 0,00 9.00 0,108E-08
0.0000 4,249 0.00 0.00 0.00 0.656E-07
0.0000 4.200 4,189 0.011 0.00 0.00 0.00 0,.792E-09

DETECTOR CALIBRATION

Energuw(MEV) = 4,055 + (0.0047)%xChannel

Enerdy
Eff

Item
Raw srectrum
Smoothed
Comrposite fit
Residusals

rande (MeV):! 4,035 TO 6.,461
iciencw = 0.3420 CPM/DPNM

TOTAL COUNT DATA:

Total %Z Recovery
38955.0 100.000
3I8955.0 100.000
38195.7 28,031

759.3 1.949

Analyzed bw! _ ____ _ _ _ __ o _____
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Raw Data Dump for
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61

71

81

91
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121
131
141
151
161
171
181
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201
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T
231
'y
RES
241
a7t

noa

301
311
324
331
Kt 8|
351
361
IR
381
391
401
411
421
431
441
451
461
471
481
491

511 -

0.
0.
1.
1.
3.

S,
a2

-

10,
9.
3.

10.
7
?.

16,

13,

23,

32,

36,

65,

69 .

75,
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191,
281.
542,
1043,
1422,
158,
8.

1.

S

1.

0.

0.

o.
3.

0.

0.

0.

C.

0.

0.

G,
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
1.

-~

4,

2.

6I
10.
7.
8.
8.
11,
i2,
10.
14,
14.
34,
43,
42,
78.
79.
124.
181.
317,
632,
1192,

AEA Spectrum:

0. 0.
00 00
2. 2.
2. 2.
8. 5.
40 3.
6o 4,
3. 4,
8, 5.
S, 7.
10, 9,
11, 13,
9. 17,
16, 17,
14, 24,
29. 29,
18, 25.
a1, 38,
46, 44,
75, A5,
92, 89,
131, 123,
193, 201,
356, 381,
637. 683,
1115, 1247,
B94, 603,
106, 74,
30 1.
S. 30
.. 2,
1. 0.
1, 1,
1. 0.
0. 1.
0. 1.
00 30
0, 0,
0. 0.
0. 0.
0. 0.
i, 0.
00 00
0. 0.
0. 0.
00 00
00 00
0, 0,
0. 0.
00 o.

WHC-SD-WM-DP-025

Q.
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4,
2.
3.
4,
7
2.
15.
12.
11.
20.
12,
13.
146,
32.
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43,
95,
60,
28,
136.
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389,
720.
1268.
392.

0.
1.
4.
4.
6

2

2.

3.

T

14,
10.
11.
12,
14,
20.
24.
31.
45,
51.
597,
72.
143,
230.
398.
784,
1337,
313.

0.
2.
Se
3.
i,
2.
4,
4,
8.
-1
14,
11.
10,
20.
20.
24.
42,
45.
44,
79.
20.
137.
242,
421.
835.
1528,

0.
2.
-
3.

0
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GENEFRDNGML AL F R oA EMERGTY LT T Y B I (=S S
Rev. 1.130
0aThn REDUCTIGHN REFQRT !
SAMFLE
R=FHQ-0082 ak
Fila ID! sDA243.58FC
Counted uiss 17 1792 & &3 0
Hetector/s/Gueumuelry mumie, 475 1
Count bLime. 30006 . Leo
FENK &iWAaLYSIS
Feak Feel bhieldnu Feak cvenier Flikit Tz
In Initiel Final Initiel Final Inatiael Finel Tl LGl Mifiel
1 &414.2 GP7.0 304,216 304,214 20,000 11.2%346 LG 000 O.a%
2 388.1 378,868 209,220 25%.220 20,000 a4 103 1 800 CSNCRTE |
™~
. FEA# RESUEYS
ool Y- Fealk Cuenlruiu Cuuisy GBrbiwslw
ylll Isotore Frovi. Exr, OLs. DilP.  FWHN Retoe o/m gom Ul e
1 Am241 G.6132 T.480 4.478 4,004 0,05 LO. 30 Tlo%7  G.3245-04
e Am293 0.3888 S.234 0,265 —-0.031 6.00 &.090 SEF VO O 1TTE-03
!
ah DETECTOR CALIBRATINN i
- Enerav(MEV) A0A7 + (3.0047 v EChiennel
Energye rianzge {(MeVl? 4.047 TO &,4053
Al Efficience = 0,153 CFN/NEH
- TOTAL ECOUNT DaTas
Yoy .
Item Toteld YT Fevuwerwy
o Raw creclrum 87480 166,004
Smoothed 8747 T 2,994
Composite i1t 84012 FE& O30
Fevidusls I4&+ 2 3.938
Angluzed Lol e -

&1 403

85



WHC-SD-WM-DP-025
1v2s.+r ETCAddendum 15 Rev F320 .30
WHC-SD-WM-DP-025
Addendum 15 Rev 0

o) ol I R L W R R VRS = =

1 LEGEND:! RAW = «+,, MDDELED FESKE

L

2

[

".‘
+ 4 .
o~ .
+ o+ + [ N LR T B

2

- > v oo LI A L A A A I A R A I A R
-
e + LI [
-
it
..
[ * LI LA S .
L.t * tEor L I ) P T S TR S S S S S S S S S S S N T T T U S S S SO
T
+ o+ + [ Y [ A ot e-lr'}btl-:-:-i}l—‘}t?tf??ﬂilv‘.-?‘.-t‘.v:-r}:v}.
[ L 0'1!
[



Rdaeﬁ&um 15 Rev O

Raw Data Dume Tor AEA Srecirum: SFISDHA243.5FC
1 O 0' O. g 00 O [ 0. o il
11 00 Ob Oo 0. 00 19 Gl Gt Q Q
21 0. . (e GO O. O o] G iy 1
=1 O Ob G, VIR T O i O« o ]
1 L Q. [N 0. G, a0 (O 1. i o
ol Q. Q. O O O& 0. i 0. o <
ol 1. 0. G. e J. L G Ot G o
71 Q. 0. D, 0. L (I Q. Q. Q. G
g1 (V) a. 1. U i‘:;, Oq 1. O G O
91 00 Or 00 00 On 0- 0: 0& 0y G
141 O D D 0., Q. O Q. GO 3 O
111 2 1. 1. 1, 2, Q. O 1. g 0
121 G, Q. 0. O 1. 0. i, Q. b &
151 G i, 2. T G 2. O 1. 1: z
141 10 1. 10 00 00 _1: Oi 0& 1: ':4'
131 SR < O, Q. 2 2 1. O = {
1561 i, 1. O Q. 1. 0. 1, O G z
171 1. 1. 0. 1. 1. 0. Q. hag 0. z
181 00 10 G; 3- Oo 00 Ol 10 2& O
171 T 1. Q. 1. 0. O 2. 1. 2 2
241 1. O, 2. 3. G, 1. 1. 1. e 3
gkl A B. 2. S o D o 1. = =
22 & & 5. és 8. 6o 7 7 8. 13
31 5. 8. 16. 7. 7. 8. 11, R 17, 10
<A1 ig. 1%, 21, 32, O4. AG . &l T ol 102,
25 1i11. 2&. 144, 174, 174, S22, S PN H#22. AECICN 226
231 204 . 141, 105, 85, a4y, 440 . 37 24 1%, 21
27 25 1%, 19, 17, 11. ig. 14, 14 i5. 7
&1 20, 2G. 30 22, 33 27 3T 3Y . a9, or
1 &2 126, 119, 133, 1345, 184, 194, 280 271 30
a1l 338, 345 . 377 Sr8. 330, REVIN 19 201, 128, 163
=1 BZ. a0, 38, 33 R iB. 1 12« O« o
32 2, o 1. G, . 1. 0. 1. o 1
ix1 o 0. 1. 1. 1. 1. 1. 0 o X
:::'_"11 30 10 10 00 ‘:'r 1¢ 25 1& ':’;» o
5al 2 1. 0. 1. 2. (U 1. &+ e "]
3@1 1. /I 3 0. 00 i. 1, O O 1
371 G O, O 0. 0. Go i 1. e ]
Ie Q. . O 0. 0. O 0. O G G
371 O 0. O O G Q. 0. G G G
441 O, O, 0. 0, 1, G (v Q. 1. O
411 1. (1 0. O O G Q. O G« o
421 . 0. . 1. (VIR e oo D 1. &
421 G O 0. O (o i, 0. i. 0. O
441 O, . Q. O 0, Lo O O G o
451 Q. 0. G. i, 0. G 1 0 Q. o]
4461 O 0. Q4 O O 0. Q. (o O Q
471 O 0. G. 1. 0. i 1. 1. 1. o
481 ':fo 20 0. 10 ':Jl- ’:}t c‘c 0(- 1y C'
421 0. VI G, 0. G G. . G D LN
311 LN G.
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WESTINGHOUSE HANFORD COMPANY

222-5 LABORATORY

ANALYTICAL BATCH

Lab Segment Serial No.: Customer ID:
R949 3APR COMP
Analysis: Sample Prep:
TECHNETIUM 89 UNDIGESTED
Instrument: Procedure/Rev:
NA LA-438—-101/D—1
Technologist: Date:
L. CONLIN 12-30—-91
Starting Time: Temperature:
17:00 NA
.l |Ending Time: Chemist:
T |22:30 S. CATLOW
i
P Description Lab ID Description Lab 1D
o 1{INITIAL LMCS CHECK STD R947 -5584 11
2| REAGENT BLANK R948—5684 12
M | 3|SAMPLE 3APR COMP R949-5784 13
4|SAM DUP OF 3APR COMP R949-5884 14
5|FINAL LMCS CHECK STD R950-5584 15
|6 16
d L7 17
) 8 18
-t 9 19
[0 20
Loy ]
Standard Primary Book No. | Second Book No. | Third Book No. and Final Vol. of
Type and Aliguot Vol. and Aliquot Vol. Aliquot Vol. Standard
LMCS CHECK STD | 28849/0.250 mL NA

A-6000—881 (03/92)
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_ TECHNETIUM 99 ANALYSIS - UNDIGESTED SAMPLE
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+ 100 SPxe 49839 *" (e93 13FreS (.27
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TECHNETIUN 99 ANALYSIS - UNDIGESTED SAMPLE
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UEER: 5 ID:TC 9% l FRESET TIME: 1.0
SAMFLLE REFEAT: 1 CYCLE REFEAT: 1 SCR:n RE2IT:
H#: § AGS:Y QCF:N RCM:Y 2 FHASE MONITOR:NM
RUM=TIME; 0,10 INT:999.9%
CHANNEL 1-LL3150 UlL: BQOO Qﬁlﬁﬂﬁ: O, 100 ElG SUB: 0. G0
SINGLE LABEL DFM  SET UF OGN 20 DEC 199. 17: 14

UNKNGWN ID:TC 99

LUNENOWN NDORM FACTOR

UNENOWN UNITS

1501:DFM

UNKNOWN HALF LIFE CORRECTION:N

INDIVIDUAL UNKNDWN NORM FACTORS:N

STANDARD ID:131325~A 1-10

HALF LIFE(DAYS)
STANDARD DFM

SHM  FOE  GH
NN

1 ws— 1 1

IS01:N

UNENOWMN REFLIZATES:
IS01:@ L. O00udo

IS0 2 0. QOGOHONGO

CFM  2S1G%

e

47,80 9.15

TIME

10,00

’—'..—-)_,._ﬁ fmm=u?d

EL TI1ME AVG H#

10,467 1530

TUE 31 DEC 1991

1

LOW: 73. 467

EHE 251G:

BACKGROUND QUENCH CURVEE: CONETANT

CHANNEL 1
QUENCH CURVE COEFFICIENTS

FAGL: i

EACKEGIRGUND QUENCH CURVES:Y
QUENCH LIMITS

HILH: 2w7.7

RIZH

-
PRIy

O.0 LS

(RO SN

[

btk

Al 47 . 80000 B: O, 00000000 C:0.00000000 D0, QOOODOOOOON
BACKGROUND @UENCH CURVE CORRELATION TAELE
. MEASURED CALLULATED FERCENT
BKG H# 5 CFM. CFM. DIFF. FLAG
1 152.0 . 47,80 47.80 0. Ou
"
BACKGROUND QUENCH LIMITS  LOW:G. 000 HIGH: 1000,
TOTAL QUENCH LIMITE  LOW:73.47 HIGH: 207.7
SAM FDS CH CPM = Z8IG% TIME  EL TIME AVG H# RCMY ERR
1 ##— I 1 524.20 2.76 10,00 21.54 157.0 1.10
1501 %EFF CH1:93.55 1801 DFM :509.2704
? xx- 4 1 ITBS.30 1.10 10,00 32.37 157.0 0. 20
1801 %EFF CH1:93.55S 1801 DPM :T440.879
T oew- 5 1 53.70 8.6  10.00 43.14 152.0 15,04
1501 %EFF CH1:93.%& IS01 DFM  :&. 279545
4 ww— & 1 D&11.70  1.234 10,00 53,97 1530 0,35
1S0D1 %EFF CH1:93,&e 1501 LPM 07310130
Fiilar s -
54M  FOS CH CPM L{ 2516% TIME  EL TIME AVG Hi RCM% LFibe
S #w- 7 1 325.20 I.S1 10.00 &H4.74 tS5.0 1.2=
1S01 %EFF CH1:93.71 1501 OFM  :296.0124
& #e— 8 1 2934.00 1.17 10,00 7E.51 156.0 0.27
1501 %EFF CH1:93.4% I1S01 DFM : 204,739
7 #%— 9 1 301.40 T.44 10.00 B6.31 155.0 1.3%
1801 %EFF CH1t93.71 ISD1 DPM 17276, 515%
B #x=10 1 2895.60 1.1B  (0.00 8710 154.0 0,18
1801 ZEFF CH1:93.80 I1S01 DPM . : 074, 114
9 ww-11 1 S24.40 2.7& 10.60 107.89 155.0 0,71
1501 %EFF CH1:93.71 1501 DFRM :%10.7121
. i U S—
10 #%-12 1 3ZT4L.80 1.0% 10,00 118.89 158.0 .14 — 91
1501 %EFF CH1:93.44 IS01 DPM @ 52y 69 -

ARy
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WHC-SD-WM-DP-025

Addendum 15 Rev 0

WESTINGHOUSE HANFORD COMPANY

222—-5 LABORATORY

ANALYTICAL BATCH

Lab Segment Serial No. Customer ID;
R949 3APR COMP
Analysis: Sample Prep:
IODINE 129 UNDIGESTED
Instrument: Procedure/Rev:
WB57237, WB57265 LA—-378-103/B—0
Technologist: Date:
T. McCOLL.OCH 1-08—-92
Starting Time: Temperature:
NA NA
Ending Time: Chemist:
NA S. CATLOW
Description Lab ID Description Lab ID
1|INITIAL LMCS CHECK STD R947—5585 11
2| REAGENT BLANK RS48—-5685 12
3! SAMPLE 3APR COMP R949-5785 13
4| SAM DUP OF 3APR COMP R949-5885 14
5|FINAL LMCS CHECK STD R950—5585 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 Aliguot Vol. and Aliguot Vol. Aliguot Vol. Standard
LMCS CHECK STD |38B46/1.0 mL N/A
SAMPLES RERUN.

A—6000-881 (03/92)

T 92
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WHC-SD-WM-DP-025

IODINE I-129 Mm.YS

ndum 15 Rev 0

IS - UNDIGESTED ANALYSIS

\'\F!

ny

al

L k]

By

Sovatt a S Pos O Teme et i éﬁég T [ Toms et | Protesty
. —
R 947.-3385%] 130AP R 12-16-9|.__ 146143 250 i R 948.-5%483] .130AF R 12=16~91 |1ldérdd 25
(= [T ] 12 Charge Cota [ — re— —
L ] ke Caarge [ -y
I 1:.’9__ LA=-378=103 ¥ RECOVER' NIEQH 2 1129 LA=378-103 uClrsL N12du o
Taanpe Sun o . Rampis b Cusoomey 10
7 Au—= r 7 [mA MHLOD aree Bk
.""“""""""'"'IT'M“ Ilﬂa [Ty NLIWVFIS
g{_gﬂ?t” o rd-:ﬁu-‘f REAGENT BLANK 3 2154%
Bug'l' 1'3}1 3., s54 lrove T A8 uck/L Teta 2134
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oreZ ) v L5935 bex .010 -
3
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1129 LA=378-103  |uCIsL T P g, oreios [ e
= -A=370- u H1zaw
ampte Rt =17} [ o -
? Custdemer
? Im/ RERLIK {zarrcome LY P 4 RER SAEREON
Aemaras. Cauloiile. Abtrertsa Costuinsoms. e

COUNF AS uCIr/L

Gtans 3140C

DUFLICATE SAMPLE

Graxs 2 7533

Tetaz 9 COUNT AS uCI/L
<52 207 (1479 2 2711 T2 2935
ey v Bk e, L0183 T ,....)_ 2
a-ms BTy g SL 33%n ber_ 0211
0:‘-‘"
‘Zw!agg i'r-.--u- N hnaiyn s ) Anatyy & ) %E g 2 ¥ Angiyst -3 ey A - b
. -y / ™ Woia)
Y500 f / Y ™ ~ =
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L¥le / B
R 930.-as5as| 1308F R Mi2-14-91 |180a6 |25
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1129 LA-378-103 |2 RECOVERY |nizau 2 :
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» 4 STh .
2kl RERU '
EDF Soo ITANK !
+S6¥ 1
i L Nl |
GROSS WT. 3275 7Q__ i
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NET
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WHC-SD-WM-DP-025

15 Rev O
xrxxxx e xxxx ok r DI 2 3% K X X x K K X X % K ¥ % ¥ % X
} 4

X G AMMA SPECTRUM ANALYSTIS
Xk X X X X Kk X X ¥ X X ¥ X K X X X X X X X X X X ¥X XK X X X X X X X
CANBERRA SFECTRAN-F V2.046 SOFTWARE

10-JAN-9212:51112

ANALYSIS PARAMETERSTES

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 4.0
DETECTOR NUMBER! é / GEOMETRY NUMBER: 1
SFECTRUM SIZE! 40956 CHANNELS

ORDER OF SMOOTHING FUNCTION: S

NUMBER OF ERACKGROUNDI CHANNELS: 4 ON EACH SIDE GF FEAK
FEAK CONFIDENCE FACTOR: 95.0%
IDENTIFICATION ENERGY WINDOMW: +- 1.50 KEV

¢)ERRDR QUOTATION: 1.946 SIGMA UNCERTAINTY

~ENVIRONMENTAL BACKGROUND SUETRACTED
LLD CALCULATION PERFORMED
SOMEASURED ENERGY DIFFERENCES LISTED
MNHULTIPLET ANALYSIS FERFORMED
~. SFECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER AN1:
‘" ANALYZED RY: CJs

FLE DESCRIPTION: R 947-3558%5
~~GeOMETRY DESCRIPTION: I-129/CULTURE TURE
SAMFLE SIZE: 1.0000E+00 EA / CONVERSIUN FACTOR: 1.0000E+00
T*STANDARD SIZE: 1.0000E+00 EA '
ANALYSIS LIBRARY FILE! ANL129

~n COLLECT STARTEDR ON 10-JAN-92 AT 12:00:58

o~ COLLECT LIVE TIME: 3000, SECONDS
REAL TIME: 3003, SECONDS
DEAD TIME! 0.10 2%
DECAYED TO 0. DAYSy 0.0000 HOURS REFORE THE START OF COLLECT

ENERGY CALIEBRATION FERFORMELD 21-JUN-90
EFFICIENCY CALIBRATION FERFORMED 18-JUN-90

MW I M K

T 94



10-JAN-2212¢

S1:12

¥ CENTROID ENERGY
CHANNEL KEV
ic 148,88 29.64
2C 169.05 33.67
3 198.190 39.47

FEAK

FuWHM
KEV

1.35
1.35
1,24

ERROR QUOTATION AT 1.94 SIGMA
PEAK CONFIDENCE LEVEL AT 95.0X%

WHC-SD-WM-DP-025

Addendum 15 Rev 0

ANALYSTIES
EACKGND NET AREA
COUNTS COUNTS

1209, 14887,
615, 3282.
213. 2234,

C - MULTIPLET ANALYSIS CONVERGED NORMALLY

BACKGROUND
BACKGROUND
MBACKGROUNED
BACKGROUND
"BACKGROUND

D

Y

o

“‘

SUBTRACTION PERFORMED USING FILE BK0024

DESCRIPTION:

EKG

COLLECT STARTED ON

LIVE TIME!?

3000.

WaS INSIGNIFICANT

4-JUN-20 AT 13.00.00
SECONDS

ERR
A

OK NUCLIDES

2.4

7.1 CE-144

4.9 I-129,RI-212,
CE-144



. WHC-SD-HM-DP-025
10-JAN-9212:51112 Addehdum 15 Rev O

SAMFLE: R 947-3585

aTA COLLECTED ON 10-JAN-92 AT 12100138
‘AYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF CDLLECT.

RADIONUCLTITUDE ANALYSIS REPORT

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

MEASURED ERROR CORRECTED ERROR EXFECT UIFF

AM-241 LLD<L2,17E-06 LLDL2.17E-06 29 .54

AM-243 LLD<?.31E-07 LLDL? . 31E~07 74.67

I-129 5.15E-04 +-2.52E-05 S.15E-04 +-2.52E-05 39.60 -0.13

SB-125 LLD<1.92E-035 LLP<1.92E~03 176.33

SE-75 LLD<1.80E-06 LLD<1.8B0E-06 134.00

SN-113 LLD<4.76E-06 LLE<4,746E-04 391.67

TOTAL S.15E-04 +-2,.52E-03 5.13E-04 +-2,.52E-05

“ERAR = xkx%x MEV/DISINTEGRATION
~MAXINUM FERMISSABLE ACTIVITY = 5.77E-03 UC/EA

TOTAL MEASURED ACTIVITY = S.15E-04 (+-2.52E-05) UC/EA
% TECH. SPEC. = 8.923 (+-0.44)

~y
ERROR QUOTATION AT 1.96 SIGMA
™LLD CONFIDENCE LEVEL AT 95.0%

o FEAKS NOT USED IN ANALYSIS

TTENTROID ENERGY NET AREA ERRCR GAMMAS/SEC

~FPHANNEL KEV COUNTS 4

o~ 148.88 29.64 14887, 2.4 2.06E+01
169.038 33.47 3282, 7.1 2.11E4+00

96
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Lty

Y COLILECT LIVE TIne: 3000 . 3
3, ey

s ow vk ok ok ok kK w % K % w WHC-SD-WM-DP-02
A OK K ¥ kK K K ¥ ¥ ¥ F K & & % "lﬁgdena'um15Rev§0

Moo S FECTGPR BN 5% 15 L

b

LI K BN
("]
-

AR ok ok kK X K X kK K K F A G OR K FE R FFFE R

_ANBERRS SPECTRAM-F Wi2,0& SOFTWARE

[
£

I0-dAN-FI140250

I

=
I
-
)
-

HCo UINTT HUMEER: 2 g AOC UHTDT MUMBER: 4.
DETECTOR MUMBER: ) s GEOMETRY NUMEBER:
SFECTRUM SIZE! 40%& CHAMMELS

ORDER OF SMOQTHIMG FUNCTION: o

HUMEER 0F BEACKRGROUHD CHAMMELS: 4 O EACH SINE OF
FEAK CONFIDENCE FACTOR: ¥L.:0%

IDEHTIFICATINN EMERGY WIHGOW! +- 1.030 WEV

ERROR QUOTATIOND 1.9¢6 SIGMM UMCERTALNTY

ENVIRCHMEMNTAL BACKGROUMT SUBTRSGCTED

LLD CalLCULATION PERFORMED

MESSURED EMERGY LIFFERENCES LISTED

MULTIPLET AaNALYESIS PERFORMED

SFECTRAL DATA READ DIRECTLY FROM HMULTICHARKNEL &AL
aHaLYZcl BYVS H1453

TAMFPLE DESCRIFTIGN: R-FA8-0&80

COLLECT STHRTED CN 10-JAM-FZ AT 1331350720

FEAL TIME? P
OEaD VINE. G. Lo N

Fa E FERFORKED Z1-JdlUin=-F0
EFFICIEHNCY EALIERATION FERFOARMEL 18-JUN-F0

Z FAaRAMMETLE R

LAY

LR

LOMETRY DESCRIFTIONM I-1Z257CULTURE TURE
3AMFILE ETIC: ELOOGOE+GD ER CONVERSION FACTOR
STaNUARD 2IZED #.0000E+20 Ef
s MALTETE LIBRARY Fibot AHLLZT

-
14

1.

COGCETSG

97



WHC-SD-WM-DP-025
Addendum 15 Rev

m o

rE A K A ALY & 3
#r CENMTROILD EMZRGY FuWHM ERCKGMD HeT SREN  FRRGRE HUCLIDDS
CHaOMNEL el fEU COUMTS COUHTS P

ERROR GUOTATIAOGN AT 1.%&
FEAK CUMFIDENCE LEVEL A

9

3

e,

b

Bl AR CUMT

w3

I
Ny

s

EARCHGROUND SUBTRACTION FIRFORMENR UETHG FILE RKOGZ4
DESCRIFTION: EBEG :

COLLECT STARTED QN F~JUN-F0 AT 13:00:100
LIVE TIME! 000 . SECONIDIS
Wad IHSIBHIFIUAHT

-== 98



WHC-SD-WM-DP-025
Addendum 15 Rev 0

L]

LE-JAN-F2LA0200 3

BAMFLE: R-948-048830

UaTh COLLECTETD OM 13-4%H-923 &1 13130123
MECARYEN TG oo DY S 0000 MOHE BEFOPRE THE START OF CCLLEST
AL I oMU C LI DE noN s LY E IS R EF TR T

HUCLILE ACTIVITY CONCEMTRATION IM w1 EnN EHERGY oo Iscy
LECHY CITLY

MEASURELD ERRQOR CQRRECTETT - EFRFROR X
AM-241  LLD€EZ2.10E-06 LLE-Z2 i3E=-D4 R
AM-2473 L 02E-Os T AT
I-12% 1.83E-00
ZE-12% ZL1T7E-OD
RE-73 e THE=GS
BMN-113 CATE-Ge

TGTAL G.20E-G1 +-0.00E-03] G.008-01 +-0.00E-C3

ERRCQR GUGTATION AT 1.9&
= LLD COMNFIDEMIE LEVHL AT %LU.0X%
V_(.“‘\
™~
sey Ll DETECTEDR FEARES WERE UEED IM THE AMaLYZIS

=T 99



e e e e e e D-MMDR-Q25. . . . . . . . .
K OF s Ok K ¥ K A X F Ok ¥ ¥ £ X AJde§dum115 REVO Toa A ;

TR UM A o LY 3 s & ‘

ECEE
=

Ie

i 4

=

N

-

i

-

VR A S T T S SR SR R R S S - S S R G- S S S S S S S S
LAMHBERRES SFEZCTRAM-T W2.0s  SOFTWGRE

Io=dAaN-S215:21014

MmN A& L T E T S FY RS ME T EFR S

HCa UNMTT MUMBER: 2 i UG Wil
DETECTOR MUMEER: é 5 G OME TR
SFECTRUN SIZE: 40%4 CHAMMHILS

ORDER OF SMOOQTHIMG FUMCTION: G
HUNBER OF BACRKGRIOUMD CHOMMELZT 4 OM EACH ZIRE OF FPEaE
FEAr CONFILENCE FACTOR: Y0 02X

IDEMTIFICHT Ik EMERGY WINIGQW: +- 1,70 KEW

ERFOR QUOTATIOM: 1.5&6 SIGMA UNMCERTAINTY

T MUMBER: 1.0
v OMUMEE N i

ENUIROHMEM VAL BAUKGROUMO SUERTRACVYED
r*‘L'l CALTCULATION FERFORMED

EATURIO EMERUY LIFFEREMCES LISTED
™~ JuLs;-LET AMALYEIS FERFORMELD

LN ol (R L L. e - e . iy e - — P I TP PR
D LPECTRAL OATA FEAD DIRECTLY FROM FMULTICHANNEL AMalyv X EFR Al
ANALYZELD Byl 41403

TAMFPLE DEZCRIFTIOM! R-549-5720
LOMETEY DESCRIFPTION: I-1Z7/CHLTURE TUEGE

*» ZAMFLE SIZE: 1.00GC0E+C2 EA ‘ OMUMERSIOHN FHGOTOFR b YO ODE ]
STARGARN 22220 1060208 +00 En
| - e m = A -
™ OAMALYZSIE LIERAF FILEY AMLIZS

TIME . 3000, HEFCOMDS
TIME 3003, 3ECOMDE
Tirc g.10 X
HECAVELD T Ge IAYS (L0000 HOURS BEFOQRE THE ST4RT 08 of o207

BREATIOH FLERFORMUD Z1-HiM-70
CALIBRATIOM FERFORMED 18-0ULMN=-F0
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WHC-SD-WM-DP-025
Addendum 15 Rev 0

FE A K A My LY 2 18
CENT‘pIﬁ EMERGY  FWHH BACKGM MET ARES FHFEOF GTLTT
HAOMNEL e LEU COUMTS COUMTE i

OR OUGTATION AT 1.758 E
HN COMrFIDENDE [LLEVEL O

oty

1

ay 5t

nrﬁrln ﬁ

EGrAQUMNT Zu TION FERFORMED UNING FILE BROGZS
-C:D|NN IE "TIONG. BEEG

ICFLHND co STARTED GH A dUH=F3 AT 15:i000040
i LI £ F000

CRGFE i IuHxF:;FﬁT

v 3

b
-
+

77101



1o0-JAaN-7215:121:014 WHC-SD-WM-DP-025
Addendum 15 Rev 0

SAMFLE: R=-94F-3780

[thiT@a COLLECTED 0OW id-JdAaM-F2 AT 14331103

NECAYEN TO . UAYS: 0. 00400 HCURES BEFORE THE STHET W C4LLIUT.
RaD I CnNUdCLIDE oMo L 5 1 s r 2 F 0OF T

NUZLIDE ACTIVETY COMCEMTRATION IM  willJ EA

e e
NECH

MEASURED ERFOR CORRECTED - ERFCGR

rM-Z231 LLD-1.92E-00 LLTI1 . FRE~-GS
Rid=243 LLI 1. 04E-24 LLE-I1 OAE-C4
=127 L 01, 8PE~00 Lifi-i] .87°E~05
TE-125 LLO1 . 7F2E-OS LLID1 «F2RE-QT
SE-T35 LLD-1. 5906 LLOIL . FFE-GE
Gh-113 Lils . ROE~-03 LD 2UE-02
TOTAL GLO0E~31 +-0.00E-04 0 OOE=-GL v=0.00-01

— ERROR QUOTATION AT 1.%8 SIGMA

¥ . - —rpe - . oa oA
Li.L COMFIDEMCHE LEVFL &TFT FL.05%

r-“

™~

MY oAb DETTCOTEDR FEAKRS WERE USEN IM THE AHALYSIS

™y

~
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-
=3

I

-
-t

-WM=DP-025 .

Rev 0"
[N R R
k4 PR S
F s K v i E

YR d

MES UMLT
GETECTOR
SHECTRIMM

=0

ORDER OF

RINGBEER 0OF BACKGROUWMD
CONFITEMNCE

[REN 1

ITLERTIFI

MUABER .
HUMEBER &

SIZc:

&

AGRE THAMMNI

.
i

et

HUMEBER :

MUMEBER :

A WHT Y
GEOMETRY

SMOOTHING FURCTION: =
CHMHHEL DS 4 Opf ERH SINE
FASTOR: 0. 0%

-
=

CAaTION

HIRGY

WIMDOW?

t- 1.20 mEV

i.94 SIoMA UMCERTAIMTY

ERFOR QUOTATIONM:

LOEMNUIRONMEMTAL BN

gl b T CALCULATION

CRGEROUMD
FERFORMED

SUETRACVEL

TMERSUREDD

EMERY

CIFFERENCES LISTED

r\HULTIPLET AMALYSIS FERFORHELD

TAMFLE I
Nal
AMETRY
~mBEHPLE
STANDARI

ik )

AL ELE

—GLLECT

TRCRLLECT

IZE

dRTA

EY:
ESCRIFTI

LESCRIF

zlZe:

LIBRARY

LIVE TIM
REAL TIM
UEAG TIH

o

FILLE?

Rt

1.0W00E+00 EA
L.0000E+00

En
AMLLIZY

JhN=-F2

IO00, 35
~npm =
3063 =
n N
J.10 %

Yoe

CALIRRATEINM

FERFOGRMIT

’
S/

COMYERETION

T 1&:38:20

e

COHOS
cOMLiE

2
3

HOURS EHFORE

[
[e XN EN]

Z1- =30

FERF{UIRMED

PE=-JdUMN-FO

ENCY

CALTERATION

A
. -
GoL =
g ;
- e =
T EZE r =
4
g,

CF Piial

FACTOR?

THE

c-
e

o oe o
[k R

1

BoO N =80
W e T
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WHC-SD-WM-DP-025
_Addendum 15 Rev 0

fE AR AR s LY 818
SH CENTROID EMERGY FUWHM EACKGND HET SHEN
KEu COURTS ChurlTz
1  3I27Z.02 o34.74 1.17 11 232
2% 32 RS SUUe s L. 17 il 128

# - MULTIFLET ANALYEIE CUONVERGED LUE TO LACK OF CHI-

GROUNT
FACKRGROUND
ERCKGROUND
EAuROROUED
RACKGROUND

EE -

FROF QUOTATION AT 194 SIGMA
FEfE COMFIDRENEE LEVEL AT F3.05%

SHETRACTION FPERFORMED USING FILE BROGZE4
DESCRIFTIGH: ERG

COLLECT STARTED Qi A-JdUN-F0 AT 13:0200%
LIVE TINWE: 3304, SECIOHDS

WAaS INSIGHIFICANT

=
-

%

-
i
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WHC-SD-WM-DP-025
Addendum 15 Rev O

GAMFLE: RS49-3380
lAaTa COLLECTED OM 10-4AN-F2 AT 16338127
WECAYEL TG Gy DAYES L0000 HOUES BEFORT THE START OF COLLo0T !

FaLI0ONUCLIDE & MNGALTSIS FEFOQRT

AUCLIDE BCTIVITY GONCEMTRATION IN  uCi Es ENERGY COBFALIZO
DECHY G
MEASURED ERROFR CORRECTELD ERRQFR ELFED) NITF
AM-Z41  LLDZ.01E-04 LLl2 01r 06
AM-243  LLDl.11F-04 LLD-L.1i8-03
I-129  {L0<2,39E-05 LLLiZ (33F-04
$E-12% LLDCZ,06E-0S LLIZ (OGE=00
BE-FJ  LLDWL . BRF-06 LLIIE . QRE-G6
SM-113  LLDE&.22E-0d LLla, C2E~-04
TGTAL GLO0E-01 $-u, 00E-01 G.O0E-01 +-0.0GE-04
ERROF CUOTATION AT 1.7¢ SIGHMA
LLD COMFIDEMCE LEUEL AT 95.0%
FEANE NOT USEDR IN AHALYSIS
CENTROIL  EMERGY  HET AREA  ERROK  GAMWAS/ZEC
ENPEL KEV COUNTS p
T2TTLEZ 0 A%4.72 232,  23.3  TL.IIE-5
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WESTINGHOUSE HANFORD COMPANY

222-8 LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R949 3APR COMP
Anaiysis: Sample Prep:
STRONTIUM 80 UNDIGESTED
Instrument: Procedure/Rev:
WB27812 LA-220~101/D-0
Technologist: Date:
8. L. COBB 1-03~-92
Starting Time: Temperature:
NA NA
Ending Time: Chenmist:
NA 8. CATLOW
Daescription Lab ID Description Lab ID
1{INITIAL LMCS CHECK STD R947 - 5586 11
2]REAGENT BLANK R948-5686 12
3|SAMPLE 3APR COMP R949-5786 13
4{SAM DUP OF 3APR COMP R949-5886 14
5|FINAL LMCS CHECK STD R950-5586 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 [150B46/1.0 mL NA

A-6000—881 (03/92)
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- STRONTIUM 90 ANALYSIS - UNDIGESTED SAMPLE
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WESTINGHOUSE HANFORD COMPANY
222—-5 LABORATORY

ANALYTICAL BATCH

Lab Segment Serial No.: Customer ID:
R949 3APR COMP
Analysis: Sample Prep:
SELENIUM 79 UNDIGESTED
Instrument: Procedure/Rev:
WB27818, WC16085 LA-365-132/B-0
Technologist: Date:
S. A. CATLOW 1-7-92
Starting Time: Temperature:
NA NA
Ending Time: Chemist:
NA S. CATLOW
Description Lab ID Description Lab ID
1 |REAGENT BLANK R948--5689 11
2|/ SAMPLE 3APR COMP R949--5789 12
3|SAM DUP OF 3AFPR COMP R949-5889 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 Vol. and Aliquot Vol. Aliquot Vol. Standard
NA

A-6000-881 (03/92)

112




WHC-SD-WM-DP-025
Addendum 15 Rev O

. SELENIUN 79 ANALYSIS -

UNDIGESTED SAMP

LE

2

/ k3
Sosal e Sampmn Pous [ Tvma M | Povmraly -
R 948.-568%| 130AF R 12-16-93 [16043 |26 ’.:""t,‘.v-..‘r.mj“'rm- R e ramv [T ™
oy [ """ (1) Charge Comn [~ Ty e T r———
7Y L A-365-132 JuCisL N126W o ey e o | ey P
Ry e L= Satige lapy [y
[ L BLK " 5 wb -
Pariiuln bh. Cobiustioioivn. Ridrtosith : h:u.mhn[m
i o CUHN G e DAL
ot 5 i £k st
. i
Ean s03Gs ool 3
e - s 532 2. 74 {rowe) -z
0. 789 ¢2 4_'”-(;’-——-]""—:-‘ T 4 8.22920 LT r /3200 ulle
orizs  EEEENY oness (2
0. 8167 .04
Anayu - 1 -a‘w.n—n-a Angiyet « & Aityst + § Angerss - 4 - 35 | Anatyss - 3 ey M- b
an) ndh, on
[ ol 1] L] Py b rap LT [ T »
L1%s C _ﬁ/ 7/ A6 -—é;/ 7 )
[ sz Ve Comphsiod hol Ve g J=P-9E [ Tewe Compiunsa [y J-P-»8
£=2- el ik &~ / .Z .
= ) L \.—-—/J 4yl Q"’M
/ I ) N W A

t‘"‘"’/-t':’.-'.'.:.—::.—s:;lmm“ ¥ ™ ere-wa |TTZE [T
s et v | e oo
s e ? i
ek I e
eyl ey o RS
UL A8 e )7L
2wl se30:578
a.?2/09 M) - 7,/0;/5;':4/1_
. 0 s,
0. 762288 2 %ﬁ?){am
0/8 %2
Angayya - § M"Emﬂm” "-/") Ayt - §
.ﬁ.‘i{ef - ot 2 !/I
ot Cavmpiston ™) I". z
-7 AR
/ - AaE-al) - 02l




WHC-SD-WM-DP-025
Addendum 15 Rev 0

- -
- - . -
B - -
e A -
. i i B3 -

N el i @ P Dt

- , - -

i el t 1 T e - .

T dee 1 [ -

1
e
z - : -
- T . = §
. a. [l . I Y Ay (Res

o
(31

B

e : T P
N 1
i
- .
-+ . : '.1
v T 2

SITE Ty S

.I\
e
i [ )




WHC-SD-WM-DP-025

Addendum 15 Rev 0

WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer |D:
R949 3APR COMP
Analysis: Sample Prep:
TRITIUM UNDIGESTED
Instrument: Procedure/Rev:
wB27818, WC16085 LA-218-113/B-0
Technologist: Date:
J. SOLBRACK 1-04-92
Starting Time: Temperature:
NA NA
Ending Time: Chemist:
NA S. CATLOW
Description Lab iD Description Lab ID
1 |INITIAL LMCS CHECK STD R947-5587 11
2|REAGENT BLANK R948-5687 12
3/SAMPLE 3APR COMP R949-5787 13
4{SAM DUP OF 3APR COMP R949-5887 14
5|[FINAL LMCS CHECK STD R950-5587 15
6 16
7 17
8 18
g 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 |34B49/1.0 mL NA

A—6000-881 (03/92)
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TRITIUM ANALYSIS - UNDIGESTED SAMPLE
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WHC-SD-WM-DP-025
. o Addendum 15 Rev 0 FAGE:

USER: ! ID:H-=3 TRITIUM PRESET TIME: 10.00 SAT 04 JAN 1992 1o:is
SAMFLE REFPEAT: 1 CYCLE REFEAT: 1 ESCR:N REZIZ:N

H#: ! AQC:Y QCF:N RCM:Y 2 PHASE MONITOR:N

RCM=-TIME: O.10 INT:999.95

CHANNEL 1-LL: © UL: 400 IZSIBMA: G.10 BEG SUB: .00 B 28IG: G.00 LSk: ]
SINGLE LAFEL DPM SET WP ON Z0 DEC 1991 w23

UNKNOWN ID:H-3 TRITIUM LMENDWN REFLICATES: 1

UNKNUWN NORM FACTOR ISO1:Q 1.00000

UNFNOWN UNITE I1501: DFM

UNKNOWN HALF LIFE CORRECTION:N

INDIVIDUAL UNKNOWN NORM FALTORS:N BACKOROUND OUJENCH CURVES:Y

STANDARD ID:FACKARD &400050) W34 QUENCH L IrITE LOW: O, 000 HIGHz 252, 0

HALF L1FE(DAYE) IS0LlsN

STANDARD DFM 1S01: 0., 00000000

SAM  FOS CH CFM Z8I6Y  TIME El. TIME AVG H# REMY FR#
Bl w%— 1 1t 12.90 14.18 10,00 10.599 5.0 0.75

BACKGROUND DUENCH CURVES: CONSTANT

CHANNEL 1
QUENCH,: CURVE CORFEICIENT Brmaiine " T 2 e v i o —_——
s 1950000 B 0oO0000R L0, 00030000 Dz U . 0OUGOCHI G000
4
BACKGROUND QUENCH CURVE CORRELATION TAELE
. MEASURED CALCULATEL PERLCENT
BKG H# CFPM. CFM, DIFF. FL.AG
1 9S.0 19. 90 19.20 0. 00
BACKEBROUND QUENCH LIMITS LOW: 0. 000 HIGH: 1000,
TOTAL QUENCH LIMITS LOW: 0. Q00 HIGH: 292.0
SAM PUS CH CPM 2[WWIGL  TIME EL TIME AVG H# RCM% ERR
1 ##- T | . SB4.5S0 2.62 10.060 21.44 95,0 .08
IS01 YEFF CHi:44.1% IS0O1 DPM  :11278.782
2 %= 4 | 21.40 13,47 10.00 Z2.12 4.0 0. 54
IS01 %EFF CH1:44.329 IS0l DPFM 13.379094
T o#e- 3 ] 2204.70 0.88 10.00 42.92 2.0 0.01
I501 ZEFF CH1:44.83 CIEQL DRM 2114617462
4 #u= & 1 S222.40 0.88 10.00 SZT. &7 ¥I.0 Q.02
IS01 %EFF CHi:a4.43 IS01 DPM  :114659_.52
FAGE: 2
SAM POS CH CFM 281G TImME EL TIME AVG H# RCMZ ClR
S =7 1 &09,. 50 2.5& 10,00 &48.42 95,0 0.08
IS01 YEFF CH1:44.15 1501 DPM 1335, 405
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WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH

Lab Segment Serial No.: Customer ID:
R949 3APR COMP
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 3APR COMP R949-1250 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 Aliquat Vol. Aliquot Vol. Standard
NA

A-—B6000-881 (03/92)
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TOTAL ALPHA/ALPHA ENERGY ANALYSIS - UNDIGESTED SAMPLE
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Addendum 15 Rev 0
GENERAL ALPHA ENERGY ANALYS
Rev. 1.10
DATA REDUCTION REPORT
SAMPLE
R-949-1250
File ID: SD7198.SPC
Counted on: 6/ 4/92 e17: 0
Detector/Geometry number: 7/ 1
Count time: 30000. Sec
PEAK ANALYSIS
Peak Peak height Peak center FWHM
~ 1D Initial Final Initial Final Initial Final
1 -13.0 12.1 263.260 263.260 24.000 23.202
Tr2 241.2 243.6 152.982 152.982 36.000 38.139
3 10.7 9.8 85.464 85.464 24.000 37.519
™~ 4 62.9 66.0 29.986 29.986 32.000 19.424
am PEAK RESULTS
% AEA Peak Centroid Count
Isotope Fract. Exp. Obs. Diff. FWHM Rate c¢/m
1 0.0307 5.316 0.11 0.28
v 2 Np237 0.7787 4.781 4.797 -0.016 0.18 7.21
3 U235 0.0405 4.396 4.480 -0.084 0.18 0.37
— 4 U 238 0.1501 4.200 4.219 -0.019 0.09 1.39
N DETECTOR CALIBRATICN
Energy(MEV) = 4.078 + (0.0047)*Channel
o Energy range (MeV): 4.078 TO 6.485

Efficiency =

Item
Raw spectrum
Smoothed
Composite fit
Residuals

0.1397 CPM/DPM
TOTAL COUNT DATA:

Total
4624.0
4623.9
45631.1
-7.2

Analyzed by:

% Recovery
100.000
99.999
100.154
-0.156

IS

.Tau

Initial

Final

12.000 14.087
18.000 24.786

12.000

6.566

16.000 17.118

d/m

2.03
59.34

4.71
12.93

Activity
uCi/ea
0.916E-06
0.267£-04
0.212E-05
0.582E-05

61453
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