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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 1is an accurate representation of the data
generated for the requested laboratory analyses performed.

?/f// (A

. X - )
H. Tillman . 4 //Uhte
242-A Evaporator Pfoject Manager

1 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.

a7 o2 P
¢. R. Webb , Datef“

Records Management Specialist
Data Coordinator

I have reviewed this report and certify that this. data package meets the
requirements of "Quality Assurance Project Plan for the Chemical Analysis
of Highly 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the Hanford Site" - WHC-SD-CP-QAPP-002, unless superseded by the Statement of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.

M 85/02/ 22
. P. Marke ~ 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.

L Leel 9-1% 92—

M. A. Bell Date
Manager
Processing and Analytical Laboratories
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P.0. Box 1970 Richland, WA 99352

242-EVAPORATOR FEED CHARACTERIZATION
INORGANIC CASE NARRATIVE

Introductijon

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

Samples submitted to the laboratory were identified as:

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

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

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

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

Metals by ICP

Silver Ag
Aluminum Al
Barium Ba
Cadmium Cd
Chromium Cr
Iron . Fe
Magnesium Mg
Manganese Mn
Sodium Na
Lead Pb
Zinc In
1 of 2
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Metals (AAS
Arsenic As
Selenium Se
Mercury Hg

Conventionals (IC

Fluoride F
Chloride Cl
Nitrite NO2
Nitrate ' NO3
Phosphate P04
Sulfate S04
Conventional (Specified Methods)

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

Specific Gravity SpG

Differential Scanning Calorimetry DSC

The analysis of the samples for Cyanide, Total Ammonia, Total Inorganic Carbon
(TIC), Specific Gravity, and Differential Scanning Calorimetry (DSC) were
performed using methods traceable to ASTM or EPA. A1l other analytes were
determined based on EPA SN-846 methods or current approved WHC golden rod
procedures.

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

1. Matrix Spike and Matrix Spike Duplicate per batch or for no more than 20
samples which ever is less. The calculated Percent Recovery for these
analyses to be within 75 to 125% and the Relative Percent Difference
(RPD) must not exceed % _20%.

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

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

/\/ 7:{/'2_
J. H. Tillman, Manager
Inorganic Chemistry PAL
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242-EVAPORATOR FEED CHARACTERIZATION
INORGANICS CASE NARRATIVE

Problems encountered:

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

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

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

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

(RSA). Typical instrument detection limits obtained during this work effort
are listed below:

1 of 2
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Analyte Detection_Limit (ppm)
Required Actual

Arsenic (As) 5 .005

Cyanide (CN) .10 .010

Mercury (Hg) .20 .002

Ammonia (NH4) 500 .100

Hydroxide (OH-) 1700 17.000

Selenium (Se) 1 .005

Total Inorganic Carbon (TIC) 5000 5.000

Total Organic Carbon (TOC) . 500 5.500

Fluoride (F) 6000 .090

Nitrate (NO3) 5000 .240

Chloride (C1) 4000 .040

Nitrite (NO2) : 5000 .180

Phosphate (PO4) 10000 .130

Sulfate (S04) , 10000 .130

' Aluminum (A1) 50 .075

— Barium (Ba) - 2 .003

Cadmium (Cd) 1 .004

-~ Chromium (Cr) 5 .004

Iron (Fe) 10 .007

- Lead (Pb) 5 .030

e Magnesium (Mg) , 1 .0001

‘ ‘ Manganese (Mn) ! 2 .001

. Silver (Ag) 5 .018

. Sodium (Na) 60 .048

-~ Zinc (In) 2 .002
2% Detection limits for the analytes required in the Statement of Work are

listed for each set of samples. These instrument detection limits vary

- according to the analyte and instrument and were generated in accordance with
the Request for Special Analysis (RSA), the internal memo, “Recommendations
for Tank Farm Waste Analysis” by T. D. Blankenship, dated November 26, 1990,

~ and references the document, “"Detection Limit Package, Appendix B" for the
241-1 .10 Single Shell Tank Waste C| -~acterization data package, dated August
9, 1991. The detection limit study performed for Core 5 followed recommended
EPA protocol.

J/ W?L
J. H. Tillman, Manager
Inorganic Chepistry PAL

2 of 2
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Detection Limits of Radionuclides

Listed below are the detection limits for indicated radionuclides for samples

R9415, R9416, R9417, and R9418.

Radionuclide

Pu-239
Sr-90
Total Beta
Total Alpha
H-3
Total U
Co-60
Cs-134
Cs-137
Ce-144
Eu-154
Eu-155

Nb-94
Ra-226*
Ru-106
Sn-113

Nt = N = 2O NHLNWOTO
L] . . o * . . L) [ ] . L] L]

.8x10"!
.1x10%2
.0x10"°

a/L

- *Based on the gamma peak of daughter Bi-204

The gamma 1imits are based on the background spectrum of the Ge detector which
was used for counting of the above mentioned samples. 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 samples. Note that the
limits will change in the sample depending on the presence of other
radionuclides, their gamma-ray energies, intensities, and their levels of

activity.

8.3.1
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242-EVAPORATOR FEED CHARACTERIZATION
INORGANICS CASE NARRATIVE
TANK:  102AW

Metals, anion, inorganic, and radionuclides data review for the 242-A
Evaporator Feed Characterization Project Fiscal Year 1991.

Tank: 102AW (referred to as 102AW in the remainder of this report)

These samples appeared aqueous with no visible organic layer. All samples had
a light yellow tint and 2291-4-3 (R9411) had solids present. Most check
standards were within control limits except for some metals; i.e., aluminum,
iron, and sodium. Also some of the radionuclides in the check standards were
outside the control limits.

Ion Chromatography (IC) Anions and Conventional Parameters

Customer Sample # Lab. I.D. #

2291-1-3 R9408
2291-2-3 R9409
- 2291-3-3 R9410
2291-4-3 R9411

Anions are determined on the undigested samples that are diluted if necessary.
IC is used to determine fluoride, chloride, nitrate, nitrite, phosphate, and
sulfate anions. All duplicates were within the control limits of 20% relative
percent difference (RPD). The results were consistent over all samples
analyzed for this batch of samples. The sulfate spike recovery data was
biased high due to matrix interferences and the high ion content of the
sample. The spike recovery data was bracketed by check standards that were
within the 1imits. Some of the parameters for sample 2291-1-3 (R9408) were
run in duplicate as a quality check of the method. The RPD for sulfate,
phosphate, nitrate, and nitrite were within the defined control limits.

Duplicate cyanide analyses were run on sample 2291-1-3 (R9408). The RPD for
this sample was within the control limit and the spike recovery value was
about 95%. The results of the check standards run before and after the sample
were 100.5 and 99.1% respectively. The check standards run before and after
Total Inorganic Carbon (TIC) and Total Organic Carbon (TOC) indicate good
accuracy for these analytes. No exotherm was detected for this batch of

” 604
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samples. The check standards run for this batch of samples for the
Differential Scanning Calorimetry (DSC) indicate good reproducibility.

Radiochemical Analysis WHC=-SD-WM-DP-025

Customer Sample# Lab 1.p.# Addendum 4 Rev 0

2291-1-4 R9415
2291-2-4 R9416
2291-3-4 R9417
2291-4-4 R9418

Radiochemical analysis was run on the above samples. Insufficient sample was

found for the analysis of americium 241 for all of these samples. The
americium 241 was analyzed on the riser sample submitted later during this
work effort (see results for samples 2AW-BD-1 (R332) and 2AW-BD-2 (R333)).

Duplicates were run on sample 2291-1-4 (R9415) and selected radionuclides were

run in duplicate for samples 2291-2-4 (R416) and 2291-3-4 (R9417). The
samplers, in an attempt to get the smallest sample possible, failed to get

enough sample to perform all radiochemical analyses. Check standards results

for cesium 137 on 2291-1-4 (R9415) were 101.1 and 102.5%. The RPD for the

duplicates were within the limits. The spike recovery values for cesium 137

was 105.7%, Total Beta was 97.1% and Total Alpha was 94.8%. These values
imply good precision and accuracy of the method.

Metals Analysis
Customer Sample # Lab I.D. #

2291-1-1 R9394
2291-2-1 R9395
2291-3-1 R9396
2291-4-1 R3997

Inductively Coupled Plasma (ICP) was used to analyze for eleven metals in the

above samples. Sample 2291-1-1 (R9394) was run in duplicate. The RPD for

magnesium was 143%. The check standards were 110 and 111% respectively. This
could imply matrix interference or contamination problems. The RPD for iron

was 122% with check standard results at 150 and 162%. The high bias of the

check standards imply contamination or spectral problems. Also, aluminum and
sodium produced data showing extremely high check standard results, before and
after sample analysis. These high values appear for all samples within this

batch and imply contamination problems.

Check Standard Check Standard

#1 #2
aluminum 141.2% 139.8%
sodium 194.4% 196.5%

Riser #22A Radiochemical Analysis

Customer I.D. # Lab I.D.#
2AW-BD-1 (R332) R1626
2AW-BD-2 (R333) R1627

2 OF 3 ’ -
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These samples were used to determine americium 241 and several other
radionuclides because of concern for criticality. Isotopic analysis for

uranium was accomplished using Alpha Total/Alpha Energy Analysis.

The sample was run in duplicate except for the isotopic uranium. The

precision and accuracy data were within the Timits of control. An additive of

the isotopic uranium data agrees well with the total uranium results.

For no apparent reason, the spikes were not run for Tritium with this batch of
samples.

L
n H. Tillman, Manager /;ajgé;/;;élf

norganic Chemistry PAL

WHC-SD-WM-DP-025
Addendum 4 Rev 0
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Westinghouse Internal
Hanford Company HHC-SD- Wit DP- 022 Memo

From: Office of Sample Management : 16500-90-090
Phone: 3-3869 M0-346/200W T6-08

Date: November 26, 1990

Subject: RECOMMENDATIONS FOR TANK FARM WASTE ANALYSES

To: T. D. Blankenship R1-62
cc: J. D. Brigggyfﬂf% T6-14
J. A. Etacker R1-51
D. L. Halgren v R1-51
J. H. Kessner) T6-08
E. J. Kosiancic S0-61
. C. R. Stroup T6-07
RLW File/LB

Reference: Internal Memo, T. D. Blankenship to E. J. Kosiancic, "Tank Farm
Waste Analysis Requirements,"” dated September 10, 1990.

The referenced Internal Memo requests .information regarding laboratory
analytical capacity for a variety of analytes to support Tank Farm and
Evaporator operations. Specific comments and suggestions for each have been
prepared along with information on suggested minimum quantitation limits
(MQLs) for the needed analyses and recommended reporting formats. With the
exception of Nb*, all requested analyses are currently performed on-site.
Laboratory capacity exists to support these programs if sufficient
prescheduling of activities is done to coordinate 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” regulatory type analysis. Analysis MQLs are
based on proven laboratory experience, turnaround times are based on
requirements in the Tri-Party agreement, and reporting/validation formats
based on WHC-CM-5-3, 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 Radionuclide Analysis

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

Table 4 Sample Turnaround Times

Table 5 Result 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

FL
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November 26, 1990

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

haracteriza f Wa ream arqed le Shell Tanks (DSTs

These streams are from ongoing operations of the site and will need analysis
for two requirements; verification of compliance to tank farm storage
specifications (processing parameters), and determination of composition for
regulatory based designation of the waste (hazardous waste designation).
Processing parameter based analysis will be equivalent to 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
laboratory 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.g., a sample is sufficiently caustic to
qualify as a extremely hazardous waste based on corrosiveness) reanalysis 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.

lysis: -

A1l of these analyses will be required to be performed to hazardous waste
des1gnat1on protocols. Currently, no analytical capac1ty 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 (TB) analysis to the analysis request
should allow for screening for significant levels of unaccounted for beta
activity and assessment of the needs for additional specific beta emitting
radionuclide component quantification.

Analysis for Pu®® at the 222- Q“Laboratory is complicated by the presence of
this isotope in the spike (Pu*™) added to the analysis to allow coIrection
for overall yield in the procedure. ;,ﬁ&%t expacted samples, Pu®® activity
will be only a small fraction of the Pu activity and may be approximated
using isotopic ratios based on historical irradiated uranium processing...

6.8
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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.

al f 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.

General Comments:

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

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

The current schedule for implementation of organic analysis capacity at 222-S
Laboratory is for early in 1991, most probably after March 1, 1991. Until
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 additional 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 additional information or have any questions, plea.. call me
on 3-3869.

ol 77 Yo

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

Jmd
Attachments - 7
CONCURRENCE:

Counti AT
Az Date 11128(%
C. R. Stroup, Manager ﬂ

Analytical Laboratories
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TABLE 1
RECOMMENDED ANALYSIS MINIMUM QUANTITATION LEVELS
for TANK FARM WASTE ANALYSES
Analyte High Salt Low Salt Analyte High Salt Low Salt
Liquid or Liquid Liquid or Liquid
Solid/Slurry Solid/Slurry
Analyzed by Inductively Coupled Plasma Spectroscopy (ICP)
Al 50 0.5 As 20 0.2
Ba 2 0.02 Bi 100 0.5
B 20 0.05 Cd 2 0.02
Ca 0.2 0.002 Ce 100 1
Cr 5 0.05 Co 20 0.2
Cu 20 0.2 Eu 2 0.02
Fe + 10 0.01 La 20 0.
Pb 30 0.3 Li 3 0.03
Mg 0.1 0.001 Mn 2 0.02
Hg 5 0.05 Mo 5 0.05
Nd 250 2.5 Ni 20 0.
P 50 0.5 K 250 2.5
Sm 200 2 Se 100 1
Si 100 0.5 Ag 30 0.3
Na 60 0.6 Sr 2 0.02
S 60 0.6 Ta 50 0.
Th 20 0.2 Sn 2 0.02
Ti 30 0.06 W 200 0.
U 1500 15 In 2 0.02
ir 80 0.1
Analyzed by Specific Atomic Absorption Techniques
As 5 0.05 Hg 3 0.03
Se 5 0.05
Anion Analysis by DIONEX
F 6000 10 () ~ 4000 5
NO;y 20000 10 NO, 20000 10
PO 10000 10 SO 10000 10
Specific Analysis .
COy 5000 50 TOC(carbon) 5000 50
CN 0.1 0.01 NH, 5000 50
v 100 1 TOX(chlorine)100 10
OH 0.2 0.002 DSC * *
Values for solids are as ug/g 6. 11

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 ;his screening

9-9-1%
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TABLE 2

RECOMMENDED ANALYSIS MINIMUM QUANTITATION LEVELS
for TANK FARM WASTE ANALYSES

Analyte  Solid/Slurry High Salt Low Salt
- Liquid Liquid
Alpha Total 100 1 0.01
Beta Total 350 3.5 0.035
Radionuclides Analyzed by Gamma Energy Analysis
Co%? 4 | 4 0.04
cs'Y? 5 5 0.05
RuRh'® 50 50 0.5

Radionuclides Analyzed by Separation with Beta Counting

H 75 1.5 1.5
¢ 50 0.5 0.25
Nb" e * e
Se” 50 0.5 0.25
sr¥% . 150 1.5 0.015
Te? 250 2.5 0.025
1'® 900 9 0.09

Radionuclides Analyzed by Separation with Alpha Counting/Alpha Energy Analysis

pyzs 200" 2! 0.02"
py239/20 50 0.5 0.005
Am?*! 100 1 0.01

Cm2¢¢ 100 1 0.01
Values for solids are as pCi/g
Values for liquids are as pCi/ml

* No current analysis capacity_for Nb%

'Potential interferrence on PuZ® analysis from contamination in Pu®¢ spike
added to the analysis

6.1<
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TABLE 3 v
TARGET COMPOUND LIST (TCL) AND CONTRACT REQUIRED QUANTITATION LIMITS (CRQL) ,
! ant (o hd
Unter Sofl On_Column
Pesticldes/Aroclors CAS Number. _ur/l up/Ke {pg)
98. alpha-BHC ‘ . J19.84-6 0.05 1.7 )
99, becta-BHC J19.85-7 0.05 1.7 b)
100, delca-BHC J19-86-8 0.05 - 1,7 5
10l. gamma-BHC (Lindane) » 58-89-9 0,05 1.7 S
102. Heptachlor 76+44-8 0.05 1.7 5
10). Aldrin 309.00-2 0.05 1.7 5
104, Heptachlor epoxide 1024-57.3 0.05 1.7 5
105, Endosulfan [ 959-98-8 0.05 1.7 5
106. Dieldrin 60-57-1 0.10 3.3 10
107. 4,4’ -DDE 72-55-9 0.10 3.3 10
'—T b
108, Endrin 72-20-8 0.10 3y . 10
o 109. Endosulfan Il 33213-65-9 0.10 3.3 10
110, 4,64°-DDD 72-54-8 0.10 3.3 10
o 111. Endosulfan sulfate 10J1-07-8 0.10 3 10
- 112. &4,4'-DDT 50-29-3 0.10 3.3 10
e 113. Methoxychlor 72435 0.50 17.0 50
P 114, Endrin katone 33494-70-5 0.10 3.) 10
115. Endrin aldehyde 7621-36-3 0.10 3] 10
116. alpha-Chlordane 5103-71-9 0.05 1.7 5
. 117. gamma-Chlordane 5103-74-2 0.05 1.7 5
P 118. Toxaphene 8001-135.2 5.0 170.0 500
' 119. Aroclor-1016 12674-11-2 1.0 33.0 100
— 120, Aroclor-1221 11104-28-2 1.0 33.0 100
121. Aroclor-1232 11141-16-5 2.0 67.0 200
“m , 122. Aroclor-1242 53469-21-9 1.0 33.0 100
~ 123, Aroclor-1248 12672-29-6 1.0 33.0 100 _
' 124, Aroclor-1254 11097-69-1 1.0 33.0 100
125. Aroclor-1260 ) 11096-82-5 1.0 J3.0 100

* (  cicacion limits llsted for soll/sediment are based on wet weight. The
quanctitaction limits calculated by the laboratory for soll/sedlmenc,
calculated on dry veight basis as required by the concract, will be higher.

There is no differentiatlon between the preparation of low and medium soil
samples in this method for the analysis of Pesticides/Aroclors.

6.13
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TABLE 3 (cont)
(continued) a *
Low Med. On
Uater Seoil Soil Column

—_Semivnlaciles CAS Number up/lL  up/Ke up/Ke (ne)
Dibenzofuran 132-64-9 10 330 10000 (20)
2,46-Dintcrocoluene 1211642 10 3o 10000 (20)
Diecthylphchalace 84-66+2 10 Jlo 10000 (20)

4-Chlorophenyl-phenyl
ather 7005-72-1 10 330 10000 (20)
Fluorene 86-73-7 10 330 10000 (20)
4-Nicroaniline 100-01.6° 50 1700 50000 (100)
4,6-Dinicro-2-mathylphenol §34.52.1 50 1700 50000 (100)
N-nicrosodiphenylamine 86-30-6 10 3o 10000 (20)
4L-Bromophenyl-phenylether 101-55-) 10 330 10000 (20)
Hexachlorobenzene 118-74-1 10 330 10000 (20)
Pentachlorophenol 87-86-5 50 1700 50000 (100)
Phenanchrene 85-01-8 10 330 10000 (20)
Anthracene 120-12-7 10 330 10000 (20)
Carbazole 86748 10 3o 10000 (20)
Di{-n-bucylphthalace 84-74-2 10 330 10000 (20)
Fluoranthene - 206-44-0 10 330 10000 (20)
Pyrene : 129-00-0 - 10 330 10000 (20)
Bucylbenzylphthalate 85-68-7 10 330 10000 (20)
3,3’-Dichlorobenzidine 9194-1 10 330 10000 (20)
Benzo(a)anthracene 56-55-3 10 3o 10000 (20)
Chrysene . 218-01-9 10 J30 10000 (20)
bis(2-Echylhexyl)phthalate 117.81.7 10 330 10000 (20)
Di-n-occylphthalace 117-84-0 10 JJo 10000 (20)
Benzo(b)fluoranthene 205-99-2 10 330 10000 (20)
Benzo(k) fluoranthene 207-08-9 10 3J0 10000 (20)
Benzo(a)pyrene _ 50-12-8 10 JJ0 10000 (20)
Indeno(l,2,3-cd)pyrene 193-39.5 10 330 10000 (20)
Dibenz(a,h)anchracene 53-70-) 10 330 10000 (20)
Benzo(g,h,L)perylene 191:26-2 10 ., 330 10000 (20)

* Quantitacion limits listed for soil/sediment are based on wet weight., The

quancicacion limits calfulaced by che laboracory for soil/sedimenc,

calculaced on dry weight basis as required by the concract, will be higher.

6,14
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TABLE 3 (cont)
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Page

J of 4

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

{

ua a s¥
Low Med. On
Hater 3Joil Soil Columg
Semivolaciles . CAS Number up/L. up/Kg  up/Kg {ae)
34, Phenol 108-95.2 10 130 10000 (20)
5. bls(2-Chloroethyl) ether lll-44.4 10 - 330 10000 (20)
J6. 2-Chlorophenol ' 95-57-8 10 330 10000 (20)
37. 1,3-Dichlorobenzene 541-7)-1 10 330 10000 (20)
J8. 1,4-Dichlorobenzens 106+46-7 10 Jio 10000 (20)
39, 1,2-Dichlorobenzene 95.50-1 10 330 10000 (20)
40, 2-Methylphenol : 95+48-7 10 30 10000 (20)
41. 2,2'-oxybls
. (I-Chloropropnne)' 108-60-1 10 . 330 10000 (20)
42, 4-Methylphenol 106-44-5 10 330 10000 (20).
4). N-Niltroso-di-n- .
dipropylaaine 621-64-7 10 330 10000 (20)
44, Hexachloroethane 67-72-1 10 330 10000 (20)
43, Nicrabenzene ) 98-95.) 10 J3o 10000 (20)
46, Isophorone : 78591 10 330 10000 (20)
47, 2-Nitrophenol 88753 10 330 10000 (20)
48. 2,4-Dimechylphenol 105-67-9 10 Jlo 10000 (20)
49, bis(2-Chloroethoxy)
methane ' 111-91-1 10 330 10000 (20)
50 2,4-Dlchlorophenol 120-83.2 10 330 10000 (20)
5. 1,2,4-Trichlorobenzene 120-82-1 10 330 10000 (20)
32, Naphthalene 91.20-3) 10 330 10000 (20)
53. 4-Chlorocaniline 106478 10 330 10000 (20)
54. Hexachlorobutadiene 87-68.1 10 330 10000 (20)
35. 4-Chloro-Jl-methylphenol 59.50.7 10 330 10000 (20)
36. 2-Methylnaphthalene 91-57-6 10 330 10000 (20)
57. Hexachlorocyclopentadiene 77-47+4 10 Jio 10000 20)
58. 2,4,6-Trichlorophenol 88-06-2 10 330 10000 (20)
$9. 2,4,5-Trichlorophencl 95+95-4 50 1700 50000 (100)
60, 2-Chloronaphthalene 91.58.7 10 - 330 10000 (20)
61, 2-Nicroaniline 88-74+4 50 1700 50000 (100)
62, Dimethylphthalate 131-11.) 10 Jlo 10000 (20)
6). Acenaphcthylene 208-96-8 10 Jio 10000 (20)
64, 2,6-Dinltrotoluene 606-20-2 10 330 10000 (20)
65, J-Nictroaniline 99.09.2 50 1700 50000 (100)
66. Acenaphthene 83-32.9 10 330 10000 (20)
67. 2,4-Dinicrophencl 51-28-5 50 1700 50000 (100)
68. 4-Nicrophenal 100-02.7 50 1700 50000 (1_?_0) 15
# Previously known by the name bis(2-Chloroisopropyl) ether (5'
jre
C-- 1L

1
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TABLE 3 (cont)
TARGET COMPOUND LIST (TCL) AND CONTRACT REQUIRED QUANTITATION LIMITS (CRQL)

16500-90- 090
Attachment 3
Page 4 of -

* Quancicaclon limics listed for soil/sediment are based on wet welghe,

Quantivacion Lim{cs*

Low Med. On

: Yater Soll Soll Column
Volatciles CAS Number up/l - wp/Kp  up/Kp {ng)
1. Chloromethane ’ 76-87.) 10 10 1200 (50)
2. Bromomethane - 74-83-9 10 10 1200 (50)
J. Vinyl Chloride i 75-01-4 10 10 1200 (50)
4, Chloroethane 75-00-3 10 10 1200 (50)
5, Methylene Chloride 75-09-2 10 10 1200 (50)
6. Acetone 67-66+1 10 10 1200 (50)
7., Carbon Disulfide 75-15-0 10 10 1200 (50)
8. 1,1-Dlchloroecheane 75235<4 10 10 1200 (50)
9, 1,1-Dichloroechane 75363 10 10 1200 (50)
10. 1,2-Dichloroechene (total) 540-.59-0 10 10 1200 (50)
11, Chloroform 67-66-1 10 10 1200 (50)
12. 1,2+-Dichloroethane 107-06-2 10 10 1200 (50)
1). 2-Dutanone 78.93-) 10 10 1200 (50)
14, 1,1,1-Trichloroechane 7155-6 10 10 1200 (50)
15..Carbon Tetrachloride 56+23-5 10 10 1200 (50)
16, Bromodichloromethane 715-27-4 10 10 1200 (50)
"17. 1,2-Dichloropropane 78-87-5 10 10 1200 (50)
18. cis-l,)-Dichloropropene 10061-01-5 10 10 1200 (50)
19, Trichloroechene - 79«01+6 10 10 1200 © (50)
20. Dibromochlovromethane ) 124448-1 10 10 1200 (50)
21. 1,1,2-Trichloroethane 79-00-5 10 10 1200 (50)
22. Benzena 71.43-2 10 10 1200 (50)
2], crans-l,)-Dichloropropene 10061-02-6 10 10 1200 (50)
24, Bromoform 75252 10 10 1200 (50)
23, G-HMecthyl-2-pentanons 108+10-1 10 10 1200 (50)
26, 2-Hexanone 591-78-6 10 10 1200 (50)
27. Tetrachloroethene 127-18-4 10 10 1200 (50)
28. Toluene 108-88-1] 10 © .10 1200 (50)
29. 1,1,2,2-Tetrachloroathane 793458 10 10 1200 (50)
3O, Chlorobenzene , 108-90-7 10 10 1200 (50)
J1. Ecthyl Benzene 10041 -4 10 10 1200 (50)
32, Styrene : 100+42-5 10 10 1200 (50)
3J. Xylenes (Tocal) 1330-20-7 10 10 1200 (50)

quancicaclon linits calculaced by the laboratory for soil/sedinmenc,
calculated on dry weight basis as requlred by the contract, will be higher.

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

Nonradioactive waste analyses - 50 days

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

b

6.17
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TABLE §
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), supplemental Quality Control (QC) attachment pages, a copy 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 is for data used in waste designation/disposal. The
additional QC required by SW-846 will be assessed through laboratory
audits and Performance Evaluation (PE) samples.

* Review Requirements:

0 Requested Versus Reported Analyses
0 Analysis Holding Times

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

Review Requi}eﬁénts in Addition to Those Listed for Level A:

Matrix Spike/Matrix Spike Duplicate Analysis
Surrogate Recoveries

Duplicate Analysis

Analytical Blank Analysis

0000

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

Review 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

000000
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TABLE 6 '
VALIDATION CRITERIA - GENERIC DATA QUALITY OBJECTIVE

1. REQUESTED VERSUS REPORTED ANALYSES

A1l requested analyses shall be reported of accounted for.
2. HOLDING TIMES

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 RECOVERY

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 more 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

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

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 AND CONTINUING CALIBRATION

Analytical instrumentation shall be calibrated in accordance with

requirements specific to the instrumentation and methods of procedures
employed.

8. GC/MS TUNE

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

9. INTERNAL STANDARDS - 6. 19
Internal Standard area counts and retention time differences from the
associated calibration standard must be within the control limits

specified by the methods or procedure used. if:f‘t

1
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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 al) 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.

~
- !
.r?ilv
I’"
—~ L ]
6.20
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TABLE 7
ESTIMATED COSTS

i o
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

16500-90-090 " —*
Attachment 7
Page 1 of 1

Analysis for hazewaste designation $10000/sample

ANALYSIS OF SAMPLES FROM 242-A EVAPORTOR

Analysis of feed tank $5000/sample
Analysis of Process Condensate $2500/sample
Analysis of Slurry Product SSOOO/;amp]e
Analysis of Steam Condensate ' $4000/sample
Analysis of Cooling Water $4000/sample
Analysis of Veht'Gases $2000/sample

S 6,21
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SINGLE SHELL TANKX PROJECT
Analytical Detection Limits
October 12, 1990

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

higher. No information regarding procedure detection 1imits {s available for
procedures not listed in this report.

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

Detection Limit = 10.005 ppm inesolution .

Typical sample dilution for the Fusion Dissolutfon 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.

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 0.010q/mL.

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

Solids were analyzed directly.

Procedure LA=-162-131 '
Selenium Analysis by Hydride Generation Atomic Absorption

Detection Limit = 0.005 ppm in solution

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

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

7.1
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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.so1ut10n - 0.04 ppm.

Nitrate
Detection Limit in solution = 0.24 ppm.

Phosphate | '
Qgtection 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 = S 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/mL

Procedure LA-695-101

Cyanide - 0.1 ppm CN in solution
Spectrophotometric Determination of Cyanide

Procedure LA-634-102

Ammonia « 0.1 ppm NH.® in solution
Ammonia by Kjeldahl

Procedure LA-645-001

_Nitrite = 0,184 ppm NO, 1n solution
Spectrophotometric Determination of Nitr1te
Procedure LA=266-101
Chromium VI =  0.1004 ppm Cr® in solution

Spectrophotometric Determination of Hexavalent Chromium
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Procedure: LA-505-151 (ﬁonina1 Detection Limits)

Inductively Coupled Plasma (ICP) Emission Spectrometer Operations and
Analysis,

Typical sample dilution fof‘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 0.000476 g/mL
Instrume?t Detection Limit ppm.

Aluminum 0.0745 Antimony 0.1424
Arsenic 0.0223 Sarium 0.0026
Beryl)ium 0.0006 Bismuth 0.0839
Boron 0.0003 Cadmium 0.0039
Calcium 0.0002 Cerium 0.1359
Chrom{ium .- 0,0039 Cobalt ' 0.0246
Copper 0.0158 . Curopium 0.0024
Iron 0.0073 Lanthanum 0.0141
Lead " 0.,0273 Lithium 0,0032
Magnesium 0.0001 , Manganese 0.0011
Mercury : 0.0036 Molybdenum 0.0049
Neodymium -0.,2130 Nickel 0.0147
Phosphorous . 0.0308 Potassium 0.2122
Samarium 0.1525 Selenium 0.0631
Stilicon 0.0314 S{lver 0.0183
Sodium 0.0483 Strontium 0.0010
Sul fur 0.0163 Tantalum + 0.0273 .
Thallium ) 0.0646 Thorium } 0.0122
Tin 0.0144 Titanium : 0.0035
Tungsten 0.0273 Uranium 1.1405
Vanadium 0.0186 Zinc 0.0017
Zirconium 0.0141
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CHAIN OF CUSTODY

TK_102-AW, Riser #22A

S tustody. Sest

Paul Haigh 373-4655
N/A : N/A '
BR-Plant Sample Truck
222-S Lab
| SAMPLING INFORMATION
| freh Lemog  [dat - 12~y || 2790

qa4¢

SUPERVISION REVIEW:

DATE: ~7-/2-2/

SAMPLE YDENTIFICATION

Sarple Number

~2AW-BD-1

K-332

Sample Schedule Number
242-A Statement of Work

CHAIN OF POSSESSION

Relinquished 52‘-/ M Received M.WZ{; / e/t 7 ZO oo
Rel inquished WWM lccclvé by;ﬁ .'41((';‘%\ o.toltln:{l_ ? E :'

Rel inquished bys \ Recelved “y: Date/Times 4 .
Rel inquished by: Received by: Dete/Time:
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SAMPLE CHECK IN LIST

Date/Time Recelved__//=/(o-F/ O/ Sample 10 2.AL) —BD-1

Project T 10 Aty

Client__THAANK Saoms -

Shipping Container IDI__D-1F shipping I___ K 332

1. Condition of Shipping container?@

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

3. Custody Seals dated and si’gqed‘l Yes [ ] No [ ]
4. Custody Seals ID # HA4b

5. Condition of Samples: “—in good condition

broken

leaking

cusiody seals
e appropriate sample labels
7. The following paperwork should be accounted for (N/A if not app!icable)
Chain of Custody #(s) hk;)

6. Samples have:

9

Request for Special nalysis 1{s)en

8. Have any anomalies been identified? VYes [ ] No b¢f
9. Memos have been inifiated for all anomalies identified? Yes [ ]

Printed Nameﬁﬁ_.)m.hau;éa__

Signature %Ma«eﬁa
Date/:l"ime L[ =/8°F " - /[0S0 -

Please send copy to Office of Sample Management Data Administrator, 76-08 .

10
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CHAIN OF CUSTODY

Paul Haigh 373-4655"
N/A N/A
B-Plant Sample Truck
222-5 Lab
- SAHBL}NG INFORMATION
Y Rich Lemog ' i //- /J 7/

TK _102-AW, Riser #22A

SUPERVISION REVIEW:

%Z//

DATE: /712 -7/

SAMPLE IDENTIFICATION

Sample Nurber

Sample Schedule Number

54E:A SESE%% of Work

CHAIN OF POSSESSION

y

Relinquished M/JW :

Recelved by:

ontoll’lnu// /&f//DOfC

b

Rel{nquished W‘Wi&‘jt "“2.‘ bn z ﬂe.ﬁ \ uoul‘llu: -] f /4”
Refinquished by: loeolv“ bys Date/Time:
Rel inquished bys Recelved by: Date/Times
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. SAMPLE CHECK IN LIST

Date/Time Received__//-/&~F/ O/ Sample 1D
Project T /bang) Client

shipping Container IDI____/2-(p Shipping I_/2_3373:

1. Condition of Shipping container? /iéxm;ly '

2. Custody Seals on container intact? VYes [\] Mo []
3. Custody Seals dated and signed? Yes [\ No [ ]

4. Custody Seals 1D 1__ <4347

5. Condition of Samples: __4— in good condition

broken

1eaking

6. Samples have: cusiody seals

4
. < ——_ appropriate sample labels

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

Chain of Custody l(i%%éézz)
3
Request for Special Analysis 1(s) . i

8. llave any anomalies been {dentified? Yes [ ] No [Xx1
9. Memos have been initiated for all anomalies identified? Yes [ ]
Printed Name Jém TohAw e

n ~
S rature o«

Date/Time _g/-/5 5%, /050

Please send copy to Office of Sample Management Data Administrator, 76-08 .
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CHAIN OF CUSTODY

C. C. Pitkoff

3-2408
N/A N/A
Sample Truck
222-S

SAMPLING INFORMATION

102-AW) T
N/A
SAMPLE IDENTIFICATION
Sample Number Sample Schedule Number
2ALIS5229/-4 FSS-T-630-00001, FD-A, Routine 2
-3
) CHAIN OF POSSESSION /
Relinquished by: Received by: Date/Time:
gk Bocon
Rcli:guishedzr: 2 Rece bys Date/T}
g . ’ /
Rel inquished by: Received Date/Time:
=
revInquished bys Recelvad by: Date/Times

\fhip. # A28




SAMPLE CHECK-IN LIST
e
X‘;geigum 4 Rev 0 S A W

Date/Time Received ML)ZQ/_JZYS_ Client Name ﬁn{j‘/m,__

Project/Client # ¥4Y/-AL)- [0 H4)  Batch or Case # éog—/l«.)
o M/ SEe Se-
Cooler 1D (if noted on outside of cooler) __7F-S Szl # 92/

1. Condition of shipping container? &!J

2. Custody Seals on cooler intact? Yes b(] No [ ]
3. Custody Seals dated and signed? Yes [>§ No [ ]
4, Chain of.Custody record is taped on inside of cooler 1id? .Yes [] Noi ]IJ/I
5. Vermiculite/packing material is: Wet [ ] Dry [ ] M4
6. Each sample is in a plastic bag? Yes [ ] No [ ] N A
7. Number of sample containers in cooler: /
8. Samples have: —— clips (in cans) —_ tape
' _X_ custody seals IIX? appropriate sample

lab
hazard labels W§| . ’?: W

9. Samplds are: in good condition leaking
broken have air bubbles
other

10. Samples rec_eived at A}é; °C. Coolant type /A
11. The following paperwork should be accounted for (N/A if not applicable):
Chain of Custt;dy #(s) (;1::4) -

Request for Analysis 1(s)

Airbill # ‘f’A- ' CarrierMmM“‘Z___

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

13. Memos have been fnitiated for all anomalies identified above?, Yes DQ

. 2028l

Printed Name/Signature iBate/Time ééoziz 530
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Addendum 4.Rev 0

SAMPLE CHECK-IN LIST.
SAMPLE NUMBER MATRIX

Q @”C_;m_ - AGREEMENT
WHC ID SAMPLE LABEL OF
NUMBER NUMBER NUMBER INFORMATION?
X G07  awsoa0/-BY | 940523614 MO —
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Addendum 4 Rev Q =
CHAIN OF CUSTODY
C. C. Pitkoff 3-2408
Bill of Lading No. N/A 7 N/A
_"'-‘:f"‘f’a of shipmen Sample Truck
nipped 1 222-5
SAMPLING INFORMATION _

SAMPLE IDENTIFICATION

Sample Schedule Number

FSS-T-630-00001,

CHAIN OF POSSESSION

FD-A, Routine 2

Relinquish

Rel inquish®d byf ;;
Relinquished by:

R

Received by:

Date/Time:

—_—r e
Date/Time:
Lo o

Recejved by:
Received z

Date/Time:

Relinquished by:

Received by:

Date/Time:




© Q386,9463% G416, 44/
Ruag .IW-L)% /

WHC-SD-WM-DP-025
Addendum 4 Rev 0

Date Sampled
LABORATORY ID

* | Time Sampled -

sampie Site or Sampling 1D

Ll{qﬁ? | )| Date Received at 2225

Time Received at

. 318

Delivered by (Signature)

> -

Q-

Qaaw!  (o}13]9)

RPT Release (Signature)'

Q. IpfAe-
7 7

Dose Rate

200%

. 0UULYS

Custodian (Signature) ggrz:pxlxengysis Disposal Date
Comment _
T noRGane | RS?FMp,
e 2. RAYDD
: [ 3 RAY (O
| ¢ Ay
=04 A P ;
/}' 8 -
| oh | RaYaw -
\ > D
BEST AVAILABLE CDPY
_ 18



. RoL-
e M DP-025 .

: Addendun 4 Rev 0 '
D;te/Tlme Received é///,l/i’/ //w Cllent Name _i@_‘_jézr_«/_,
' / Ahe0 6719,

Project/Client 1 _cD4&//— JOJ ‘A Batch or Case ? M_Z__a_ﬁ___

Cooler ID (if noted on outside of cooler) £ -/

1. Condition of shipping container? (Seoend

2. Custody Seals on cooler intact? VYes [X] No []
3. Custody Seals dated and signed? Yes [}qJ MNo [ ]
4. Chaln of Custody record is taped on inside of cooler 1id? Yes [ ] Mo [T A4
S. Vermiculite/packing material is: Wet [ ) ODry [ ) _A&ZA4
6. Each sample {s in a plastic bag? Yes [} No [ ] _A2
i 7. Humber of sample containers in cooler: /
8. Samples have: clips (in cans) tape
r: __lcustody_ seals , groprlate sample
o hazard labels
T 9. Samplés are: in good condition — leaking '
1 broken have air bubbles
z ' . Other
T 10, Samples recetved at ,AZZ/_*_ °C. Coolant type
T 11. The followl'ng paperwork should be accounted for (N/A if not applicable):
™ :

Chain of Custody #(s)

Request for Analysis G(S)y@/ _

Arbill 1 ; /22//,» Carrlerm“'f‘___

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

13. Hemos have been fnitiated for all anomalfes identified above? Yes [ ]

Printed Name/Signature

13
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- SAMPLE CHECK-IN LIST:
’ SAMPLE NUMBER MATRIX WHC-SD-WM-DP-025

Addendum 4 Rev 0

14

AGREEMENT
WHC ID SAMPLE LABEL PNL ID OF
NUMBER NUMBER NUMBER INFORMATION?
K937/ 24119/~ 3 y‘[”"’)-
TUORGAMIG I R&G>ak
2! G403
2 QAo
q a4\n
=SEmi- VOA
Land 2l R q434
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TANK FARM PLANT OPERATING PROCEDURE

WHC-SD-WM-DP-025
Addendum 4 Rev 0

: ConpanyCannc t

C. C, Pitkoff

3-2408

‘8111 of Lading N/A

N/A

Sample Truck

“shipped 222-5

f'éﬁ ) -pat

2yl-AL) ~ TAaw D2 -A)

SAMPLING INFORMATION

ine | j594”

Tsen e 22 A

e

AP

;.44.\% = |

N/A

SAMPLE IDENTIFICATION

Sample Number

Sample Schedule Number

_2AWSI229/-/ _  FSS-T-630-00001, FD-A, Routine 2

CHAIN OF POSSESSION

T U

Recelved M%Q\_\gl )

Date/Yime:

672/ / ons”

t isl\d,bz( <

Dltcll’lu:é/7/q/ o02S

inquisheg by:

e ":yﬂ QM—

Received by:

Date/Time:

Relinquished by:

Received by:

Oate/Time:

,4/,,7, # A 557

4
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WHC-SD-WM-DP-025
Addendum 4 Rev .0

Date Sampied Time Sampled
o Yk LABORATORY 1D \
i) ol

S le. St lingt Date Received at 222-S | Time Received at 2!
BREKR ™ RA221)
Taepc.Aanlc. LARWSAIF1-1 o2 aw /)l L\ 13lq . R IRARS
Delivered by (Signature)" : ) RPT Release (Signau‘ue) ; Dose Rate

& Aad— 2 Yalils, 2002541
Custodian (Signature) " | Date Analysis Disposal Date

' Complete
(e a~
omments
. MowAa. 3 ﬁ”ﬁ‘i/ D,
Tech/Receiver {Signature) Date Entry Code mment

Payroll No.

R

; __oReAnie ) B29Y4 1

- - 2 Rguo\ |

| \' 3 @ MO¥
™ g
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WHC-SD-WM-DP-025 - .

o ' ddendum 4 Rev 0
Date/Time Recelved &-7-9/ /a 2/0 Client Name _C.C. Ly 17¢s £4
' ¢ ' " ) 02-A
Project/Client 1 __2¢/~-Aw - TANK Batch or Case § /2/SER & 224
Pre Company Conined> C.C. LPrrico++ Sremgle #0. 2AWS 229/~
1 & ' :

Cooler 1D ({f noted on outside of cooler) __[B3-/&

ll
2.

3
4
5.
6
7
8

9.

lo.
11.

12.
13.

Condition of shipping container? _Gord .
N -
Custody Seals on-coo{or intact? Yes [ ] MNo [ ]ene.

Custody Seals dated and signed? Yes [ ] No [ ] zzerre_ ' '
Canred

Chain of Custody record is taped-on inside—of—cuoler—tHd? Yes [vT No [}

Vermiculite/packing material is: Wet [ ] Dry [ ] _AA

tach sample is in a plastic bag? Yes [ ] No [ ] A2

Number of sample containers in cooler: /
Samples have: NA_ clips (in cans) N tape
| NO custody seals v apgrop'rlate sample
1 hazard labels ‘ el '
Samplés are: _+_ in good condition Ao leaking
¥4 _ broken A have air bubbles
- A4 other '

Samples received at _/4- °C. Coolant type __ 4
The following paperwork should be accounted for (N/A {f not applicable):
Chain of Custody I(s) . a:;‘(’/vfhahd_'

Request for Analysis I(s) /;IM/

Mrbill 1 ¥e © Carrler 7 ---{

tlave any anomalles been identified above? Yes [ ] HNo [l,]/
Memos have been initiated for all anomalies identified above? Yes 2

' DeoT .
Printed Name/Signature ‘w/ Date/Time _ 6-7-7/

IR ot
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WHC-SD-WM-DP-025

Addendim 4 Rev 0

SAMPLE CHECK-IN LIST

SAMPLE NUMBER MATRIX

WHC ID

AGREEMENT
SAMPLE LABEL PNL ID OF
NUMBER NUMBER NUMBER INFORMATION?

BARGANIC. [ | RA3GY
A1 R gdol
K % Qe
41 R o\
_ e
L A 21 Rad2o
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‘ond 2| RAA QN
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WHC-SD-WM-DP-025
Addendum T Rev 0

TANK FAR:M PLANT OPERATING PROCEDURE

CHAIN OF CUSTODY

C. C. Pitkoff

3-2408

N/A

e Property. Noy

N/A

Sample Truck

222-S

LUttt

241~

SAMPLING INFORMATION

/598~

f\'{.J - ﬂu\k

102-Aw Brsew 3= 22A

Received b@\_\i* .

N/A
SAMPLE IDENTIFICATION
Sample Number Sample Schedule Number
_2ALWS229/-/ = FSS-T-630- -A, Routine 2
CHAIN OF POSSESSION
Date/l'ine

V-3, // ons”

Rcllmuf:ha :yg L d M
U=

Recelved ‘"7% Q&_

.oaull'ln.é/7/4/ 02[5

Inquishell by:

Received by Date/Time:
Rel inquished by: Recelved by: Date/Time:
— —_— —
- 277
S‘M:Ft q [ [‘I I




OANIFLE LMACWN-IN LIO |}
11 Per Bhipping Contalner)
WHC-SD-WM-DP-025 .

Addendum 4 Rev O
Date/Time Recelved &-7-9/ /0 2/0 C]ient Name _C.C. L1720 £
. ‘ ' ;) 02-R
Project/Client § __2¢/- hw- TANK Batch or Case § /2/SER & 224
Company Contnet= C.C. foyTICO++ Saemple #0- ZAW S22 q/-1

P&

Eooter 1D (if noted on outside of cooler) B-/&

(-] -~J [-2] (3, ] L (2] [8 ]
Y . ) . . °

10.
11.

12.
13.

Condition of shipping container? éi,sz_,

Custody Seals on-co’%—yl-er intact? Yes {[] No [ ]zene
Custody Seals dated and signed? Yes [ ] MNo [ ] szene_ ,

: Caviwd
Chain of Custody record is taped—en inside—oftuvoler—tid? Yes [~] No [ )

Vermiculite/packing material is: Wet [ ] Dry [ ] _AA

Each sample is in a plastic bag? Yes [ ] No [ ] _ArA

Number of sample containers in cooler: !
Samples have: MA_ clips (in cans) _NA_ tape '
No custody4s'eals . : v appropriate sample .
_14 hazard labels 1abels
Samplés are: _Ié, in good condition MO leaking °
~ _##4_ broken A have air bubbles
Nt other

Samples received at _A4- °C. Coolant type _ 4

The followi paperwork should be accounted for (N/A {f not applicable):
Chain of Cust(;dy 1(s) . @';#C’/‘éaa‘ Z
Request for Analysis #(s) ?Jw/

Airbill 1 N4 - Carrier _Zigrd.
Have any anoma]ies been identified above? Yes [ ] No [y]/

Memos have been initiated for all anomalies identified above? Yes {4}

- DoT Ut~
Printed Name/Signature Azoﬁm_yz_m Date/Time __ &~ 7-2/
‘ Page/ 1\ ;l 2?.4' z .
13
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WHC-SD-WM-DP-025
Addendum 4 Rev O

CHAIN OF CUSTODY

Cmpany Con:ac

C. C, Pitkoff

3-2408

N/A “6tisite Property No.

N/A

Sample Truck

222-S

SAMPLING INFORMATION

“ a;w  Time | /533
24/-AW “Tass _ 102-Au) Risee I+ 22A
A
(s N/A

SAMPLE IDENTIFICATION

Sasple Number Sample Schedule Number

Zﬁb/ﬂéﬂ/’é : ﬁ_'Lj.lO_QDD.OL_ED_A.- Routine 2

== o

2 / CHAIN OF POSSESSION

°"'"ﬁ/ﬂ/°/ /7225‘7

outclflnc//a/7/ /S Orw.

Ay

) 7
Rel inquished by: Date/Time:
Relinquished by: Received by: Date/Time:

)dgzﬁ;,a¥4¥9tlal'5?




- WHC-SD-WM-DP-025 ' ! i
‘5'13,‘19{0}7 UG A/l Addendum 4 Rev 0 — , \

3 Date Sampled ’ Time Sampled
19422 990 LABORATORY 1D P mesameet o} Y

£ -ple Site or Sampling 10 O ~AW | Date Received at 222-5 | Time Received at 222-5 : \

awenagiea, - RGoag) . | hialar | g - |

.ed by (Signature) RPT Release (Sngnalure) "Dose Rate

G2 37(%0.,»:/79" 8. 2 O, 200229°

peg sodian (Signature) [ {c)ate l;malys@ Disposal Date . \
omplete ‘ ,

_&44.5

g

Tech/Receiver (Signature) Date Entry Code ? Commem; | |

WaRGANe | 'RT{H‘S S .
Rave
Ra4o9
R G,

£lw

SYOA

vl
[/
VA

UOA-
- { =
O RAMap

4 ;:;::o,:g {

— ou!
.. =9 R
! ¢ 7 o
80-6000-347 (wm) , ,' -
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i - mewes mmems W R cama s s w S5 ® e v(ﬂ
: . - {1 Pee Bhipping Contsiner) K 4
) WHC-SD-WM-DP-025 - -
Addendum 4 Rev 0 W) /7’ @W

Date/Time Received é//z)/Q/ Client Name _{_‘Mj@d_
Project/Client IL\Q(//A&.) /Ool/‘lw Batch or Case { #@j_&;ﬁ_
O Qlo

Cooler ID (if noted on outside of cooler) _ = é@/ <A

1. Condition of shipping container? _Q—QC/

2. Custody Seals on cooler intact? Yes [)4 No {1
3. Custody Seals dated and signed? Yes M No [ ]
4. Chain of Custody record {s taped on inside of cooler 1id? Yes [] No( ]Kj‘
5. Vermiculite/packing material is: Wet [ ] Dry [ ] A

~ 6. Each sample is in a plastic bag? Yes [ ] No [ ] A
7. MNumber of sample containers in cooler: !

o~ 8. Samples have: clips (in cans) tape

— | __X_ custody seals X ?gg;t])griate sample

o | hazard labels

‘\ i 9. Samplés are: in good condition —leaking

broken —___ have air bubbles

. . — other

- 10. Samples received at gér_ °C. Coolant type

/'G, 11. The following paperwork should be accounted for (N/A if not applicable): B

Chain of Custody #(s) {2 Uew —

Request for Analysis ¥(sYy . ——

MroiTY # _AMa - earrter , Aznd 1 pmmnc )

12. Have any anomalies been identified above? Yes [ ] No 4

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

Printed Name/Signature
Page Y of 2

BEST AVAILABLE copy °
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SAMPLE CHECIK-IN LIST:  yc-s-uM-0p-025

SAMPLE NUMBER MATRIX

Addendum 4 Rev 0

AGREEMENT
- WHC ID SAMPLE LABEL PNL 1D OF
NUMBER NUMBER NUMBER INFORMATION?
A_9229 W - 7%
7
TnloORGANIC 1 | RA3Gs
2 2402
3 4409
4 A4\
RQAEmy YJoa
)and 2 | R S4a3
l_voa '
1 ond R4

Psge 2 of 2
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WHC-SD-WM-DP-025
Addendum 4 Rev 0

CHAIN OF CUSTODY

C. C. Pitkoff 3-2408
N/A N/A
Sample Truck

222-5

__SAMPLING INFORMATION

Z

. | (5335~

H]-AW “Tank  102-A0) Riser * 204

A A
s e N/A
SAMPLE IDENTIFICATION
Sample Number Sanple S.c_hcchlo Number
2AULS229/-2 F§S-.I.-§39-QQQQ1.‘ FD-A, Routine 2
|
", CHAIN OF POSSESSION

Recclvcd’_h}% L 2 n

AY

htclﬂ;:/ﬂ/g////&s_
“"I"..Z//o'/7/ /S-a,(ﬂ

Rel Inquis/hcd by: Date/T{me:

Relinquished by: Recelved by: Date/Time:

sd/y P22 P




{1 Per Shipping Contelner)

WHC-SD-WM-DP-025 g’)s/.) -4 &/@a@y&@ki

Addendum 4 Rev 0
Date/Time Received é//() /27 Cllent Name

Project/Client 1 /AW —/o;&w Batch or Case # %{f}“l‘j‘dﬁi

Cooler ID (if noted on outside of cooler) _ y 4¢QZQL/I‘€ZQ/QD

l L]
2.

3
4
5.
6
7
8

100
11.

12.
13.

‘Condition of shipping container?_jggkutxuﬂ

Custody Seals on cooler intact? Yes D No [ ]
Custody Seals dated and signed? Yes tﬁd No [ ]
Chain of Custody vecord is taped on inside of cooler 1id? Yes {] No¢ ]/L}‘

Vermiculite/packing material is: Wet [ ] Ory { ] XA

Each sample is in a plastic bag? Yes [ ] No [ ] A

Number of sample containers in cooler: !

Samples have: clips (in cans) tape

__2§_ custody seals __;Zﬁ :gg:?zriate sample

hazard labels

Samplés are: in good condition —_leaking -
broken have air bubbles

— . other

Samples received at {%&é&; °C. Coolant type
The following paperwork should be accounted for (N/A 1f not applicable): )

Chain of Custsay i(s) LZL_L¢Z*""

Request for Analysis #(sY ' — - - - -

Atrbill 1 . J\)/A— ' : Carrierdﬁzwd‘“i__

Have any anomalles been fdentified above? Yes [ ] Mo 4

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

Printed Name/Signature
Page 1 of 2
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. HC-SD-WM-DP-025 i
SAMPLE CHECK lN LIST Addendum 4 Rev 0 '
SAMPLE NUMBER MATRIX
: AGREEMENT
- WHC ID SAMPLE LABEL PNL ID - OF
NUMBER NUMBER NUMBER INFORMATION?
A 9229 | a4wssigl- e
J
~
e . _ :
Page 2 of 2 ‘
14
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- TANK FARM PLANT OPERATING PROCEDURE

o

WHC-SD-WM-DP-025
Addendum 4 Rev 0
S—r’
CHAIN OF CUSTODY
CompanyContact - C. C. Pitkoff Telephone 2-2408 '
“Method of Shipme Sample Truck
PRES—— 7725
Crine| /445
H 22-A
N/A
SAMPLE IDENTIFICATION
Sample Number Sample Schedule Number
| 2AWS229/-Y FSS-T-630-00001, FD-A, Routine 2
N
7\}(%¢= . 4‘% Qa# 1AL S A9 /=
, CHAIN OF POSSESSION /
Relinquished by: Z Received byz: Date/Time: /
./ é’éf fééo.wﬂ j /f 2/ /405
Rel inquished by: Recej by: Date/Timé: N
:ﬁw(-x&z@-ﬂ 41/10,1}?////5,05«
Relinquished by: ' Received Byt Date/Time:
Relinquished by: Received by: Date/Time:
\fhep. # K728
N




— e mewse mmaw Wi SEmwiw )W (G911 3y |

T 1) Por Shipping Container)

UHC-SO-WM-DP-025 - S¥D-A Eveporelow

Addendum 4 Rev O
Date/Time Received Client Namejzﬂg%m—

Project/Client # QZQLﬂ___,[_Qﬁ’:‘J Batch or Case # /0,3—/71-«.)

Sl A=A

Cooler 1D (if noted on outside of cooler) _ TF-5 el # 9212
1. Condition of shipping container? @2—-0

2. Custody Seals on cooler intact? Yes b(] No (1]
3. Custody Sea‘ls dated and signed? Yes [)4 No [ ]
4. Chain of Custody record is taped on inside of cooler 1id? Yes [ ] Nof ]/UA
5. Vermiculite/packing materia) is: Wet [ ] Dry [ ] M4
6. Each sample s in a plastic bag? Yes [ ] No [ ] A
; 7. Number of sample containers in cooler: / |
8. Samples have: clips (in cans) tape
™
- _X_ custody seals w -appropriate sample
B ]avW
ne hazard labels WE e
9. Samplds are: in good condition leaking
| broken have air bubbles
. Other
'-“ 10. Samples received at ,M/&_ °C. Coolant type _)/A
q; 11. The following paperwork should be accoun” | for (N/A if not applicable):

Chain of Custody #(s) 51&3 2

Request for Analysis #(s) __

Airbill & IU'/A: : CarrierMﬁ@AaJZ___

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

13. Memos have been initfated for all anomalies identified above?, Yes pq

. 2l2Zcheol

pate/Time &/0/5) IS3O

Printed Name/Signature

Page 1 of

13

BEST AVAILABLE COPY
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SAMPLE CHECK-IN LIST:
SAMPLE NUMBER MATRIX

=~

WHC-SD-WM-DP-025
Addendum 4 Rev 0

© AGREEMENT

_ X Ga0f  Lawsig/-g

e /éQ, .
- WHCID SAMPLE LABEL OF
NUMBER NUMBER NUMBER INFORMATION?
IS5 (-4 MNO —

5

3

\

\

\
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WHC-SD-WM-DP-025 K72~
Addendum 4 Rev 0
CHAIN OF CUSTODY
“tonpany Eontact C. C. Pitkoff 3-2408
Bl L.dum'uo. N/A “offaite property No. | N/A
Method Sample Truck
shipped | 222-5
SAMPLING INFORMATION
‘3?5Quhh¥ Date (521 h =y Time | 0145

241 AL 102-AGY  Ruege #2024

7‘/ /A

N/A

~Page: No.

odoad #<21y |

SAMPLE IDENTIFICATION

Sample Number

Sample Schedule Number

FSS-T-630-00001, FD-A, Routine 2

" CHAIN OF POSSESSION

Relinquished by: Recefved by: Date/Time:
ﬁgg_)% Q( )A A —zz.-_m/ 310

Rel inquish 2 Recgjved by: Date/Time:
_QGQ%—- WM#@MA (1941 { 4R

Rel inquished by: Received by: Date/Time:

Relinquished by: Received by: Date/Time:

Fo i b i | tres L G P Mgl il Sy 8 ATOT
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WHC-SD-WM~DP-025

Addendum 4 Rev O

Date Sampled Time Sampled .
R AYaL C}ﬂ;‘? LABORATORY ID me ;
‘Sample Site or Sampling ‘D LAQ 93‘7_‘\) Date Received at 222-S | Time Received at 222-5 \‘ :
i
_SL&LQ_E:_Q&C?j—Ia a2mN ) 139y 1S -f
Delivered by (Signature) ) RPT Release (Sugnature] Dose Rate \\
Custodian (Slgnalure) &+ [pate Ar«ys:s Disposal Date \
Complete \
- P d e i
Comments |
Payroll No. Tech/Receiver (Signature) Date Entry Code ﬁmmems \

LPOORG AIUL.Q_J ]

K247

- ) 2 RaupY4
o \ 2 [Ravl
8 -') 184
) / R IO\ !
,: S Vo4 / ?2 Q‘QH'—S
- - 1o
: VoA l 'il ;%Hﬁg%(
. 59L__~_S__ Ra \i})l n

8D-6000-347 (10/89)
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WHC=SD-WM-DP=025

| “Addendum 4 Rev 0 : ) i
Date/ﬂme Recelved M Client Name _MM— 3:
24 G ti19y~
Project/Client 4 QY1 /b AN Batch or Case { //Jﬁb 224 ‘
__Cooler 1D (1f noted on outside of cooler) 7 £F-11 Arald H2/¥

1. Condition of shipping container? éva-vgﬂ

2. Custody Seals on coel®F intact? VYes & Mo [ ]
3. Custody Seals dated and signed? Yes ] Mo { ]

4, Chain of-: Custody record is taped on inside of cooler 11d? Yes ] No(] AL

5. Vermiculite/packing materfal is: Wet [ ] Dry [ ] )1/444

6. Each sample is in a plastic bag? Yes [ ] No [ ] igzé

7. lumber of sample containers in cooler: 4

8. Samples have: clips (in cans) —____ tape

X custody seals —_— apgroprlate sample
_ _ . hazard labels | hels

9. Samplés are: in good condition leaking
broken have air bubbles
other

10. Samples received at A/4_ °C. Coolant type

11. The following paperwork should be accounted for (N/A {f not applicable):
Chain of Custody 1(s) /

Request for Analysi i(s%)
AMrbill 7 : CarrierMMM_.Q_

12. llave any anomalies been {dentified above? Yes [ ] Mo N

13. Hemos have been fnitiated for all anomalies {dentified above? Yes [ ]

Printed Hame/Signature £ fhlt Date/Time é@é( /995 ‘

13
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SAMPLE CHECK-IN LIST:
SANMPLE NUMBER MATRIX

WHC-SD-WM-DP-025
Addendum 4 Rev O

AGREEMENT
- WHC ID SAMPLE LABEL PNL 1D OF
NUMBER NUMBER NUMBER INFORMATION?
437> W 119L =4 _ Yad
7
TNORAAN e | | RARg9
' W q404
| _ayyl
< a4k
<<cmi  VOA
\adD | R K411
% :
VO A -
—lanl 2| rRaWL

Page 2 of 2

!




oo
e

bl

- HHC-SD- - 0P-025 \O &vi | ’
endum ev PN
SAMPLE CHECKOUT LIST GOF Y
- Sample 1D |TEch.sign./pyrl} Sample outrs-ample in| Date/Time| cystodian/ din'fé
RG4S, //,/?/éoﬂ U oAl 16O | 47997 Zp//a/?/
p?z/oz 17, 06 \%‘7 i 1 ///{ é/“'s
25 ) e /
L] '-/o")_ el .
é“’z Z{Z 10/ 557 Jlee - 115 b//;/y/ Y |
G415, 16,17,/F 4,0:,(9‘1‘ b
& N e ey, | 115 (35O |ttty 55 E 4//3-:5
Rqul? bcz225 //92
o1& |7 rofizo é'/zfQ(Meg%
Rqyoz-~ 1l | 2002% &)I5/7)
g/ L 02301330699 Y d L2
l
|
|
e
/. .
| 42
e 4 )

e "



31397

vy
4

2

»2

W "

WHC-SD-WM-DP-025
Addendum 4 Rev 0

THIS PAGE INTENTIONALLY LEFT BLANK.







WHC-SD-WM-DP-025
Addendum 4 Rev 0

(PAGE 1 OF 4)
SUMMARY DATA REPORT

Project: 242—-A EVAPORATOR FEED CHARACTERIZATION
Tank: 102AW
Customer ID: 2291 —-1—-4, 2291 -2-4, 2291 -3—-4, 2291-4-4

Undigested Sample Results

Sample Sample Duplicate
R9415 R9415
Am 241 INSUFFICIENT INSUFFICIENT
SAMPLE SAMPLE

GEA (Cs 137) 1.46E+4 uCi/L 1.49E+4 uCilL -
Eu 154 <1.75E1 uCi/L <2.26E1 uCi/L
Eu 155 <3.82E1 uCi/L <3.79E1 uCi/L
Sn 113 <2.73E1 uCi/L <2.99E1 uCi/L
Cs 134 1.74E2 uCi/L 1.73E2 uCi/L
Ru 103 <2.14E1 uCi/L <2.32E1 uCi/L
RuRh 106 <2.81E2 uCilt 5.34E2 uCi/L
Co 60 <6.77 uCi/L <6.41 uCi/L
Nb 94 . <5.49 uCi/L <5.70 uCi/L
CePr 144 <1.57E2 uCi/L <1.60E2 uCi/L
Ra 226 <3.16E2 uCi/L <3.13E2 uGCi/L

Pu 239/240 7.78E-2 uCi/L NA

Sr9o0 (0f 22-91) NA NA

Sr 90 (10—08-91) 10.31 uCi/L 9.41 uCi/L

Total Beta 1.44E+4 uCi/L 1.47E+4 uCi/L

Total Alpha <1.44 uCi/L <2.08 uCi/L

H3 5.88 uCi/L NA

U 4.49E-3 g/L | NA

PP "



o~

Am 241

GEA (Cs 137)
Eu 134
Eu 155
Sn 113
Cs 134
Ru 103
RuRh 106
Co 60
Nb 94
CePr144 .
‘Ra 226
Pu 239/240
Sr 90 (08—-22-91)
Sr 90 (10-08-91)
Total Beta
Total Alpha
H3
U

Am 241

GEA (Cs 137)
Eu 154
Eu 155
Sn 113
Cs 134

WHC-SD-WM-DP-025
Addendum 4 Rev 0

Sample
R9416

INSUFFICIENT
SAMPLE
1.50E+4 uCi/L

<2.10E1 uGi/L
<3.90E1 uCi/L
<2.87E1 uCi/L

1.89E2  uCi/L

<2.19E1 uCi/L
<2.73E2 uCi/L
<5.19 uCi/L
<6.02 uCi/L
<1.53E2 uCi/L
<3.15E2 uCi/L

3.69E-2 uCi/L
NA

8.10 uCi/L

1.32E+4 uCi/L

1.68 uCi/L

5.65 uCi/L

1.88E-3 g/L

Sample
R9417

INSUFFICIENT
SAMPLE
1.61E4 uCi/L
<885 . uCi/L
<2.10E1 uCi/L
<1.65E1 uCi/L
1.75E2 uCi/L

(PAGE 2 OF 4)

Sample Duplicate
R9416

INSUFFICIENT
SAMPLE
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
3.67E-2
NA
NA
NA
NA
NA
NA

Sample Duplicate
R9417

INSUFFICIENT
SAMPLE
NA
NA
NA
NA
NA

uCi/l



Ru 103

RuRh 106

Co 60

Nb 94

CePr 144

Ra 226
Pu 239/240
Sr90 (10—-08-91)
Total Beta
Total Alpha
H3
U

Am 241

GEA (Cs 137)
Eu 154
Eu 155
Sn113
Cs 134
Ru 103
RuRh 106
Co 60
Nb 94
CePr 144
Ra 226

WHC-SD-WM-DP-025
Addendum 4 Rev 0

Sample
R9417

<1.15E1
4.78E2
<2.57
<2.97
<7.67E1
3.07E2
1.29
10.31
1.47E+4
<2.16
5.56
4.62E-3

Sample
R9418

INSUFFICIENT
SAMPLE
1.51E+4

<3.69E+1
<7.10E1
<3.95E1
1.62E2
<2.93E1
<4.33E2
<8.19
<7.55
<2.30E2
<4.12E2

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

uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L
uCi/L

(PAGE 3 OF 4)

Sample Duplicate
R9417

NA
NA
NA
NA
NA
NA
NA
9.41
NA
NA
5.83
4.26E-3

Sample Duplicate
R9418

INSUFFICIENT
SAMPLE
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

uCi/L

uCi/L
g/L

T "y



Pu 239/240

Sr 90 (08—22-91)
Sr 90 (10-08-91)
Total Beta

Total Alpha

H3

U

WHC-SD-WM-DP-025
Addendum 4 Rev O

Sample
R9418

4.03E-2
1.53E+2
NA
2.02E+4
<2.16
5.64
3.87E-3

uCi/L
uCi/L

uCi/L

uCi/L

uCi/L
g/L

(PAGE 4 OF 4)

Sample Duplicate

R9418

NA
NA
NA
NA
NA
NA
NA

N
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"UNDIGESTED SAMPLE ANALYSIS RESULTS
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PAGE 1 OF 2
Tank: 102AW )
Core: NA
Sample No.. R9415
Customer ID: 2291-1-4
Check g Duplicate Spike of Check
Standard Blank Sample Sampie Sample Standard
Lab ID: R9415-5000
Appearance of R9415 (06—15—-91): Clear; Nth yellow; aquec No visbble ordanic. Small amoutit of Qlds on vid bottom.
| T T TINSUFFICIENT] | INSUFFICENT INSUFFICENT > =
Lab ID: NA SAMPLE SAMPLE SAMPLE NA 235
' 8 &
Americium 241 2‘ ID
3 =
Lab ID: R9413 R9414 R9415-5730 R9415-5830 NA R9419 ~ —-,‘
(e
GEA (07-31-91) 7
<3
Cs 137 101.1]% <4.41E-2 uQyL 1.46E+4 uCi/L 1.49E+4 uCiL NA 102.5|% ouwv
Eu 154 NA <1.75E+1 |uCjL <2.26E+1 uGiL NA NA
Eu 155 NA \ <3.82E+1 uQi/L <3.79E+1 uQi/L NA NA
Sn 113 NA <2.73E+1  |uCjL <2.99E+1 uCl/L NA NA
Cs 134 NA 1.74E+2 uCifL 1.73E+2 uCiL NA NA
Ru 103 NA <2.14E+1 uCGi/L <2.32E+1 uC/L NA NA
RuRh 106 NA <2.8l1E+2 uQ/L 5.34E+2 uQ/L NA NA
Co 60 NA NA <6.77 uCi/L <6.41 uCnL NA NA
Nb 94 NA NA <5.49 uCi/L <5.70 uCGi/L NA NA




oo

PAGE 2 OF 2
Tank: 102AW
Core: NA
Sample No.: R9415
Customer ID: 2291-1-4
Check Duplicate Spike of Check
Standard -Blank Sample Sample Sample Standard
CePr 144 <1.57E2 uGQjL <1.60E2 uCiL
Ra 226 <3.16E2 _|uGi/L | <3.13E2 uCifL
Lab ID: R9413 R9414 RY9415 NA NA R9419
;tg3_9/40 (07-16-91) 109.9~% <7.64E-3 [uC/L 7.78E-2 uGiL 111.4]%
Lab ID: R9413 R9414 R9415-5786 R9415-5886 NA R9419 E §,
Sr 90 (10—08-91) 99.. % <3.28E-3 luCiL 10.31 uGijL 9.41 uCL 92.9|% g :8
Lab ID: R9413 i R9414 R9415-5720 R9415-5820 NA R9419 i |§
Total Beta (06—-20—-91) 99]% 9.58E-3 uCift 1.44E+4 uGi/L 1.47E+4 uGiL 102.41% ?5 E
Lab ID: R9413 R9414 R9415-5725 A9415--5825 NA R9419 oo
Total Alpha (06—-20-91) 1105 % <9.23E-4 |uCiL <1.44 uCi/L <2.08 uCiL 97.8/%
Lab ID: R9413 R9414 R9415 NA NA R9419
H3 (10—04-91) 695 ¥ 6.31E—1 uGijL 5.88 uGi/L 101.72]%
Lab ID: R9413 R9414 R9415 NA NA R9419
Uranium (10-08-91) 97.0 % <3.99E-7 gL 4.49E~3 L 97.8| %

il
I

9
[y
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PAGE { OF 2
Tank: 102AW
Core: NA
Sample No.: /9416
Customer ID: 2291-2—-4
Check Duplicate Spike of Check
Standard Blank Sample Sample Sampie Standard
Lab ID: R9416—-5000
Appearance of R9416 (06— 14-91). Clear; li ellow; a Js. No visble ordanic. No solids prgsent.
INSUFFICIENT [ INSUFFICENT INSUFFICENT
Lab ID: NA | NA SAMPLE SAMPLE SAMPLE NA
Americilum 241
Lab ID: . R9413 R9414 R9416-5730 NA R9416 R9419
GEA (07-31-91)
Cs 137 101.1{% <441E-2 |uCG/L 1.50E+4 uGi/L NA 105.7{% 102.5
Eu 154 NA NA <2.10E+1 |{uC/L NA NA NA
Eu 155 NA <3.90E+1 uG/L NA NA NA
Sn 113 NA | NA <287E+1  |uG/L NA NA NA
Cs 134 NA j NA 1.89E42 uGnL NA NA NA
Ru 103 NA NA <219E+1  [uOL NA NA NA
RuRh 106 NA NA <2.73E+2 |uGi/L NA NA NA
Co 60 NA NA <5.19 uQi/L NA NA NA
Nb 94 NA NA <6.02 uCifL NA NA NA

==
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. PAGE 2 OF 2
Tank: 102AW
Core: NA
Sample No.: R9416
Customer ID: 2291-2-4
Check Duplicate Spike of Check
Standard Blank Sample Sample Sample Standard
CePr 144 <1.53E+2 uGiiL
Ra 226 <3.15E+2 |uQjL
Lab ID: R9413 R9414 R9416-5781" R9416-5881 NA R9419
|Pu 239/40 (07—16-91) 109.95 <7.64E-3 |uGiL 3.69E-2 | UCH/L | 3.67E-2 uQnL | 111.4]% _—
Lab ID: R9A13 R9414 NA NA NA R9419 e
Sr 90 (08—22-91) 96.5 <3.49E-3  |uQ/L 90.3|% g‘ L.i
Lab iD: R9413 A9414 R9416 NA NA R9419 - —é
Sr 90 (10—08-91) 99.9 <3.28E-3 JuGiL 8.10 uGijL 92.9|% ;‘E z
Lab ID: R9413 R9414 R9416 NA R9416 R9419 o
Total Beta (06-21-91) 99 958E-3  luan| 132e+4  [uopn o7.1|% 102.4]%
:ab ID: R9413 R9414 R9416 NA R9416 R9419
Total Alpha (06—20-91) 110.54 <9.23E-4 |uQjL 1.68 uGijL 94.8/% 97.8|%
Lab ID: R9413 R9414 R9416 NA NA R9419
H3 (10-04-91) 69.51 6.31E~1 uGiL 5.65 uC/L 101.72]%
Lab ID: R9413 R9414 R9416 NA NA R9419
Uranium (10—-08-91) 97.8 <399E-7 g/l 1.88E-3 L 97.8(%
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PAGE 1 OF 2
Tank: 102AW
Core: NA
Sample No.: R9417
Customer ID: 2291-3-4
Check Duplicate Splke of Check
Standard Blank Sample Sample Sample Standard
Lab ID: R9417
Appearance of R9417 (06— 1 -91): Clear; Ilghti ellow; aqueous. No visble organic. Solids on gttom of vial. :::i §
— - | INSUFFICIENT] | INSUFFICENT INSUFFICENT T
Lab ID: NA NA SAMPLE SAMPLE SAMPLE NA 2 4
— |
Americium 241 n §
e L ID
Lab ID: R9413 R9414 R9417 NA NA R9419 po O
< O
GEA (07-31-91) o o
Cs 137 101.1|% <4.41E-2 {uC/L 1.61E+4 uGi/L NA A NA 102.5|%
Eu 154 NA NA <8.85 uGi/L NA NA NA
Eu 155 NA NA <2.10E+1 '|uG/L NA NA NA
Sn113 NA NA <1.65E+1 uCGl/L NA NA NA
Cs 134 NA NA 1.75E+2 uGl/L NA NA NA
Au 103 NA NA ‘<1.15E+1  |uQL NA NA NA
RuRh 106 NA NA 4.78E+2 uGijL NA NA NA
Ca 60 NA NA <257 uCGijL NA NA NA
Nb 94 NA NA <2.97 uCli/L NA NA NA

vl
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PAGE 2 OF 2
Tank: 102AW
Core: NA
Sample No.: R9417
Customer 1D: 2291-3-4
Check . Duplicate Spike of Check
Standard Blank Sample Sample Sample Standard
CePr 144 <767E+1 _ |uClL
Ra 226 3.07E+2 uGifL
Lab ID: R9413 R9414 R9417 NA NA R9419
Pu 239/40 (07—16—-91) 109.95{% <7.64E-3 |uQO/L 1.29 uGifL 111.4]1% ==
Lab 1D: R9413 R9414 R9417-5786 R9417-5886 NA R9419 § Z
Sr 90 (08—-22-91) 96.51% <3.49E-3 |[uGt 2.01E+1 uCl/L 2.50E+1 uCIn 90.3|% g ;
Lab ID: R9413 R9414 NA NA NA R9419 =
Sr90(10-08-91) 99.9[% <3.28E-3 |uQ/L uGi/L 92.91% < lS
Lab ID: R9413 R9414 R9417 NA NA R9419 =7
Total Beta (06—21-91) 991% 9.58E-3 uCl/L 1.47E+4  JuCd/L 102.41%
Lab ID: R9413 I=I9414v R9417 NA NA R9419
] Tatal Alpha (06—20-91) 110.54[% <9.23E-4 [uCi/L <2.16 uGi/L 97.8|%
Lab ID: R9413 R9414 R9417-5787 R9417-5887 NA R9419
H3 (10-04--91) 69.5 » 6.31E-1 uCi/L 5.56 L.uGi/L 5.83 uQijt 101.72]%
Lab ID: R9413 R9414 R9417-5740 R9417-5840 NA R9419
97.8|% <399E-7_ |gL 462E-3 gl 426E-3 gL 97.8|%

‘W Uranium (10-08-91)

cS



PAGE 10F 2
U\ )JIGESTED SAMPLE RESULTS
Tank: 102AW
Core: NA
Sample No.: R9418
Customer ID: 2291-4-4
Check Duplicate Spike of Check
Standard Blank Sample Sample Sample Standard
Lab ID: I R9418
Appearance of R9418 (06—14-91): Clear; lightiyelloc agut 3. No visﬁ:le organic. Solids present. =
[ [ 7T TINSUFFICIENT]. [ INSUFFICENT INSUFFICENT B35
Lab ID: NA NA SAMPLE SAMPLE SAMPLE NA N
o O
Amercium 241 E
=
Lab ID: R9413 R9414 R9418 NA NA R9419 a _'cé
we
GEA (07-31-91) g
oo
Cs 137 101.1|{% | <4.41E-2 uGi/L 1.51E+4 uGi/L NA NA 102.5
Eu 154 NA NA <3.69E+1 uGifL NA NA NA
Eu 155 NA NA <7.10E+1  |udi/L NA NA NA
Sn 113 NA NA <395E+1  |uOiL NA NA NA
Cs 134 NA NA 1.62E+2 uGi/L NA NA NA
Ru 103 NA NA <2.93E+1 uGiiL NA NA NA
RuRh 106 NA NA <4.33E+2 |uQjL NA NA NA
Co 60 NA NA <8.19 uCiL NA NA NA
Nb 94 NA NA <7.55 uCi/L NA NA NA




|
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9 5 1 2 5 32915
PAGE 2 OF 2
Tank: 102AW
Core: NA
Sample No.: R9418
Customer ID: 2291-4-4
Check Duplicate Spike of Check
Standard Blank Sample Sample Sample Standard
CePr 144 <230E+2 juG/L
Ra 226 <4.12E+2 _|uCiL
Lab ID: R9413 R9414 R9418 NA NA R9419
Pu 239/40 (07—16-91) 109.95 <7.64E~3 |uGL 4.03E-2 uGi/L 111.4]%
Lab ID: R9413 R9414 R9418 NA NA R9419
Sr 90 (08-22-91) 96.5 <3.49E-3 |ud/L | 1.53E+2 uGi/L 90.31%
Lab ID: R9413 R9414 NA NA NA R9419
Sr90(10-08-91) 99.9 <3.28E-3 _JuQ/L 92.9|%
Lab ID: R9413 R9414 R9418 NA NA R9419
Total Beta (06—21-91) 99 9.58E-3 uCi/L 2.02E+4 QL 102.4{%
Lab ID: R9413 R9414 R9418 NA NA R9419
Total Alpha (06—20—91) 110.54 <9.23E-4 |uGjL <2.16 ;JCI/L 97.8|%
Lab ID: A9413 R9414 R9418-5787 NA R9418-5987 R9419
H3 (10-04-91) 69.51 6.31E-1 uCijL 5.64 uGi/L 107.7]% 101.721%
Lab ID: R9413 R9414 R9418-5740 NA R9418-5940 R9419
|granium (10-08-91) 97.8 <399E-7 |g/L 387E-3 gl 79.1]% 97.8/%

0 A8Y ¢ wnpusppy
G20-d0d-WM-0aS-JHM
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WHC-SD-WM-DP-025
Addendum 4 Rev O

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R9415 2291-1-4
Analysis: Sample Prep:
VISUAL CHECK AND OVER-THE~-TOP READING UNDIGESTED
Instrument: Procedure/Rev:
N/A LA-519-151/D -1
Technologist: Date:
M. BIERMAN 6-14-91
Starting Time: Temperature:
13:30 25degC
Ending Time: Chemist:
15:00 N/A
Description Lab ID Description Lab ID
1 [SAMPLE 2291-1-1 R9394-5000 (|11
2|SAMPLE - 2291-1-4 R9415-5000 [{12
3[SAMPLE 2291-<2-4 R9416-5000 ||13
4|SAMPLE 2291-3-4 R9417-5000 |[14
5[SAMPLE 2291-4-4 R9418-5000 ||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

N/A

N/A

A—-6000—881 (03/92)

o8
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VISUAL CHECK AND OVER-THE-TOP READING ANALYSIS - UNDIGESTED SAMPLE
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Addendum 4 Rev 0.
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WHC-SD-WM-DP-025
Addendum 4 Rev O

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH

Lab Segment Serial No.: Customer ID:
R9415 2291—-1-4
Analysis: Sample Prep:
TOTAL ALPHA/TOTAL BETA UNDIGESTED
Instrument: Procedure/Rev:
WB27809, WB27807 LA-sn"9-101/C-2
Technologist: Date:
M. FRANZ 06—-20-91/06—21—-91
Starting Time: | Temperature:
08:00 N/A
Ending Time: Chemist:
10:30 S. CATLOW
Description Lab ID Description Lab ID
1[INITIAL LMCS CHECK STD R9413-5520 |11
2| REAGENT BLANK R9414-5620 |{12
3|SAMPLE 2291-1-4 R9415-5720 | {13
4|SAM DUP OF 2291-1—-4 R9415-5820 | (14
5|FINAL LMCS CHECK STD R9419-5520 [[15
6|INITIAL LMCS CHECK STD R9413-5525 | |16
7| REAGENT BLANK R9414-5625 | [17
8{SAMPLE 2291—-1-4 R9415-5725 | (18
9/SAM DUP 2291—-1—-4 R9415-5825 | (19
10| FINAL LMCS CHECK STD R9419-5525 | |20
nda coearyBeooo ____.._ _J0k No. . S
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard
1 rre SHECK STD |18B49/10.0 ™! N/A

THESE SAMPLE< &

/EDE RERUN.

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

222—-S LABORATORY

ANALYTICAL BATCH

Lab Segment Serial No.: Customer ID:
R9415 2291-1-4
Analysis: Sample Prep:
GEA UNDIGESTED
Instrument: Procedure/Rev:
WBS7237, WB57265 LA-548-121/D-0
Technologist: Date:
C. JOHNSON 7-31-91
Starting Time: Temperature:
N/A N/A
Ending Time: Chemist:
N/A S. CATLOW
Description Lab ID Description Lab ID
1|INITIAL LMCS CHECK STD R9413-5530 | |11
2| REAGENT BLANK R9414-5630 |[12
3|SAMPLE 2291-1-4 R9415-5730 ||13
4|SAM DUP OF 2291-1-4 R9415-5830 | (14
5|FINAL LMCS CHECK STD R9419-5530 |[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 [141B46/0.5 mL N/A

A-6000-881 (03/92)

Cleda
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— e

Lr=95 LLOC2.32E+00
Lin=97 LLDO1.27E+00
TaGTAL 4.18E+02 +-9.07E+

EBAR = ¥%X23¥ MEV/DISINTEGRATI
MAaxXInuM FERMISSABLE aACTIVITY

TGTaL MEASURED ACTIVITY = 4.1
Z TECH., SFEC. = Ki#¥FE (T-%%%

EFRROR QUOTATION 4T 1.98 S5IGHMA
Lilt CONFIDENCE LEVEL AT EL.0X

. ’ Addendum 4 Rey 0

-—— . . e ot ane w—

STANDARD DEVIAT IO

0N ‘

= 1,20€-0% uUCsLI

SE+02 (+-7.07E+x00) UC/LI
3

FEaks NOT USEDR I AMALYSIS

O CENTROID  ENERGY NET SREA
CHANNEL KEY COUNTS

[om

O 139,41 Sev.17 345,

. 1404.53  801.74 354,
2731,06  1365.04 99,

- .

ERRGR  GArMMAS/SEC

e

3.1 1.,923e+¢1
.L':'o? BoT?ETC‘L
12.6 2+.21E+01
22.3 SeZEETOD

RS ELIMINATEDR BY BACKGROUMD SUBRTRACTION

“CENTROID - ENERGY NET ARERA

~LCHANREL ~ KEV COUNTS
e 7
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*

GAMMA SPECTRUM ANALYSIS

* * %k k %k * k *k k Kk k *k k Kk k Kk k k Kk Kk k k *k Kk * *k k Kk Kk *k * *x *

CANBERRA SPECTRAN-F V2.06 SOFTWARE
01-AUG-9100:59:32

ANALYSIS PARAMETERS

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

ORDER OF SMOOTHING FUNCTION: 5

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

IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV

EQROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENYIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED

MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

SRECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER AN1:
*"*"YZED BY: MAX

sar, LB DESCRIPTION: R9415-5830

GEOMETRY DESCRIPTION: 22ML LIQ

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

ANALYSIS LIBRARY FILE: ANLOOO

COLLECT STARTED ON 1-AUG-91 AT 00:09:23
CODLECT LIVE TIME: 3003. SECONDS
REAL TIME: 3003. SECONDS
DEAD TIME: 00.00 %
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE TH: START OF COLLECT

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

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

*
*
*
*

51
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PEAK ANALYSIS

01-AUG-9100:59:32

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

1 1024.17 511.56 1.52 695. 311. 26.7 1I-133,TL-208,

1B 510.84 74. 27.6 NA-22,IN-65,
RH-106

2 1209.96 604.44 1.26 269. 592. 11.3 (S-134

3 1244.73 621.83 0.80 236. 99. 49.8 AG-110M,
RH-106

4 1323.81 661.36 1.39 203. 45223. 0.9 CS§-137

4B 661.82 35. 46.4

5 1592.26 795.58 1.57 23. 449, 9.8 (CS-134

6 2921.95 1460.51 1.20 5. 166. 15.8 K-40

68 1461.77 182. 11.2

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

B - ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND SUBTRACTION PERFORMED USING FILE BKOO1l
BACKGROUND DESCRIPTION: BKOO1l

BACKGROUND COLLECT STARTED ON 10-JAN-85 AT 12:00:00
B~ ROUND LIVE TIME: 6000. SECONDS

Cleda
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01-AUG-9100:59:32 Addendum 4 Rev 0

~*"PLE: R9415-5830
COLLECTED ON 1-AUG-91 AT 00:09:23
v. (ED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

RADIONUCLIDE ANALYSIS REPORT

NUCLIDE ACTIVITY CONCENTRATION IN wuCi/LI ENERGY COMPARISON

DECAY (KEV)

MEASURED  ERROR CORRECTED  ERROR EXPECT  DIFF
AC-228 LLD<2.33E+01 LLD<2.33E+01 911.07
AC-228A LLD<2.33E+01 LLD<2.33E+01 911.10
AC-228B LLD<1.29E+02 LLD<1.29E+02 338.40
AG-108M LLD<2.31E+01 LLD<2.31E+01 433.94
AG-110M LLD<2.15E+02 LLD<2.15E+02 657.76
AM-241 LLD<9.29E+01 LLD<9.29E+01 59.54
AM-243  LLD<2.74E+01 LLD<2.74E+01 74.67
AM-243A LLD<2.74E+01 LLD<2.74E+01 74.67
A4-243B LLD<2.98E+03 LLD<2.98E+03 43.10
AR-41  LLD<7.82E+00 LLD<7.82E+00 1293.64
AH-198 LLD<2.04E+01 LLD<2.04E+01 411.80
BA-133 LLD<2.64E+01 LLD<2.64E+01 356.02
BA-139 LLD<4.78E+01 LLD<4.78E+01 165.85
BA-140 LLD<6.82E+01 LLD<6.82E+01 537.27
BA-141 LLD<5.42E+01 LLD<5.42E+01 190.23
BE-7  LLD<2.36E+02 LLD<2.36E+02 - 477.59
RT-207 LLD<1.32E+01 LLD<1.32E+01 569.70
2 LLD<5.02E+01 LLD<5.02E+01 727.27
_. _14 LLD<4.41E+01 LLD<4.41E+01 609.32
B1-214A LLD<4.41E+01 LLD<4.41£+01 609.32
B]-214B LLD<3.49E+01 LLD<3.49E+01 1120.28
BI-214C LLD<4.11E+01 LLD<4.11E+01 1764.51
£D-109 LLD<3.45E+02 LLD<3.45E+02 88.03
CE-139 LLD<1.09E+01 LLD<1.09E+01 165.85
‘CE-141 LLD<1.81E+01 LLD<1.81E+01 145.44
CEPR144 LLD<1.60E+02 LLD<1.60E+02 133.51
00-56  LLD<6.19E+00 " LLD<6.19E+00 846.76
C0-57  LLD<1.02E+01 LLD<1.02E+01 122.06
C0-58  LLD<4.86E+00 LLD<4.86E+00 810.75
C0-60  LLD<6.41E+00 LLD<6.41E+00 1332.50
CR-51  LLD<1.34E+02 LLD<1.34E+02 320.09

CS-134 1.73E402 +-1.71E+01  1.73E+02 +-1.71E+01 795.84 -0.27

604.70 -0.26
CS-136 LLD<5.73E+00 LLD<5.73E+00 818.51

€S-137 1.49E+404 +-2.27E+02  1.49E+04 +-2.27E+02 661.65 -0.29
CS-138  LLD<1.54E+01 LLD<1.54E+01 1435.86
EU-152 LLD<2.20E+01 LLD<2.20E+01 1408.01
EU-154 LLD<2.26E+01 LLD<2.26E+01 127445
EU-155 LLD<3.79E+01 LLD<3.79E+01 105.31
FE-59  LLD<1.13E+01 LLD<1.13E+01 1099.25
HF-181 LLD<2.78E+01 LLD<2.78E+01 482.20
HG-203 LLD<1.69E+01 LLD<1.69E+01 279.20
T *  LLD<2.06E+01 LLD<2.06E+01 364.48
. LLD<8.83E+00 LLD<8.83E+00 667.69
. .53 LLD<2.03E+01 LLD<2.03E+01 529.69
1-134  LLD<8.87E+00 LLD<8.87E+00 847.03

[-135 LLD<2.34E+01 LLD<2.34E+01 1260.41

. Lak.s.



K-40

KR-
KR-
KR-

Kr
L.

LA-
MN-
MN-
NA-
NA-
NB-
NB-
NB-
NP-
NP-
NP-
PA-
PA-
PB-
PB-
?B_
PB-
PB-
PB-
PB-
PO
PO-
PQ-
PU-

pr
RA

RA-

85
85M
87
9
+0
142
54
56
22
24
94
95
97
237
238
239
233
234M
210
212
212A
2128
214
214A
2148
210
214
216
239
1
24
226

RB-88

RB-
BN-
RU-

89
220
103

RYURH106

SB-
SB-
SC-
SE-
SN-

124
125
46
75
113

SR-85

SR-
SR-
TA-
TC-
TE-
TE-
TE-
TH-
TH-
TH-
TH-

Tl
u-

91
92
182
99M
123M
125M
132
228
234
234A
2348
"8

rd

U-235A
U-2358
u-237

LLD«1
LLD<4
LLD«1
LLD<5

LLD<6.
LLD<8.
LLD<3.
LLD<6.
LLD<6.
LLD<8.
.03E+01
LLD<5.
.26E+00
.65E+02
LLD<9.
LLD<2.
LLD<8.
LLD<4.
LLD<8.
.41E+03
.80E+01
.78E+01
LLD<4.
LLD<4.
LLD<4.
LLD<7.
.83E+05
LLD<2.
LLD<4.
.24E+05
LLD<4.
LLD<3.
LLD<3.
LLD<6.
.42E+01
.36E+04
.32E+01
.34E+02
.80E+01
.48E+02

LLD<«1

LLD<6
LLD«2

LLD<2
LLD<2
LLD<2

LLD<S

LLD<1

LLD<2
LLD<«1
LLD<2

LLD<1
L=

LLD«1

LLD<1
LLD«]
LLD<2
LLD<2

LLD<«1
LLD<2

LLu<s.
LLD<2.
LLD<2.
LLD<2.
LLD<2.
LLD«8.
LLD<1.
.04E+01
LLD<«1.
LLD<2.
.38E+01
.01E+03
.08E+02
.08E+02
LLD<7.
.66E+01
LLD<2.
.08E+01
LLD«<8.
LLD<5.

.92E+02
.93E+03
.26E+01
.23E+401

45E+02
67E+00
47E+01
13E+00
98E+00
02E+00

70E+00

33E+01
40E+01
97E+01
13E+01
97E+02

04E+02
36E+01
36E+01
57€+01

19E+05
73E+05

82E+06
11E+02
13E+02
32E+01

25E+00
13E+01
99E+01
19€+01
66E+01
60E+00
77E+01

14E+01
93E+03

09E+02
08E+01
62E+01

56E+01

LLD<1

LLD<4.
LLD«1.
LLD<S.
LLD<6.
LLD<8.
LLD<3.
LLD<6.
LLD<6.
LLD<8.
.03E+01
LLD<5.
LLD<6.

LLD«1

LLD<«2

LLD<9.
LLD<2.
LLD<8.
LLD<4.
LLD<8.

LLD<2

LLD<2.

LLD<2

LLD<4.
LLD<«4.
LLD<4.
LLD<7.
LLD<5.
LLD<2.
LLD<4.

LLD<]
LLD<4

LLD<2
LLD<1

LLD«1
Tkl

LLU<S.
LLD<2.

LLD<2

LLD<2.
LLD<2.
LLD<8.
LLD«1.

LLD«1

LLD<].
LLD<2.

LLD<1
LLD«1

LLD<2.

LLD<2

LLD<7.

LLD«1

LLD<2.

LLD<2
LLD<8
LLD<5

WHC-SD-WM-DP-025

.92£+0f\ddendum 4 Rev Gy ,cq
513.
151.
402.
220.
1596 .
641.
834.
846.

1274

1368.
702.
765.
657.

86.

984.
277.
311.

1001.

46.

239.
239.
300.
35].
35].
295
804.
799.
804.
129.
148.
240.
186.

1836.

1031.
549.
a97.
621.
602.
176.

1120.
264.
391.
513.
555.

1383.

1121.
140.
159.
109.
228.
84.

92.
92.
63.
583.
185.
185.
143.
208.

93E+03
26E+01
23E+01
45E+02
67tE+00
47E+01
13E+00
98E+00
02E+00

70E+00
26E+00
.65E+02
33E+01
40E+01
97E+01
13E+01
97E+02
.41E+03
80E+01
.78E+01
04E+02
36E+01
36E+01
57E+01
83E+05
19E+05

.24E+05

.82E+06
LLD<3.
LLD<3.
LLD<6.

11€+02
13E+02
32e+01
.42E+01

.36E+04
LLD<2.
+-2.66E+02 5.

32E+01
34E+02
.80E+01
.7TT+02
Z5E+00
13E+01
.99E+01
19E+401
66E+01
60E+00
77€E+01
.04E+01
14E+01
93E+03
.38E+01
.01E+03
08E+02
.08E+02
09E+02
.66E+01
08E+01
.08E+01
.62E+401
.56E+01

73E+05

+-2.66E+02

0.03

84
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W-187  LLD<2.18E+01 LLD<2.18F+0] ¥HC-SD-WM-DP-025. . -,
XE-131M LLD<5.12E+02 LLD<5.12€+02 Addendum 4 Rev 0pc3- oo
XE-133  LLD<3.59£+01 LLD<3.59E+01 81.00
" 133M LLD<1.19E+02 LLD<1.19E+02 233.21
"35  LLD<1.53E+01 LLD<1.53E+0] 249.79
x 38 LLD<1.17€+02 LLD<1.17€+02 258. 4]
Y-88  LLD<6.00E+00 LLD<6 . 00E+00 183606
Y-91  LLD<2.64E+03 LLD<2.64E+03 120490
Y-9IM  LLD<2.03E+01 LLD<2.03E+0] 55560
IN-65  LLD<2.19€+01 LLD<2.19E+0] 1115.55
ZR-95  LLD<9.38E+00 LLD<9 . 38E+00 756.73
ZR-97  LLD<7.29E+00 LLD<7 . 29E+00 743.33
TOTAL 1.56E404 +-3.50E402  1.56E+04 +-3.50E+02

STANDARD DEVIATION = 0.15

EBAR = ***x*x MEV/DISINTEGRATION

MAXIMUM PERMISSABLE ACTIVITY = 4,75€-09 UC/LI

TOTAL MEASURED ACTIVITY = 1.56E+04 (+-3.50E+02) UC/LI
% TECH. SPEC. = Yeddededed (+_****)

g

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%
o

ey

e PEAKS NOT USED IN ANALYSIS

ve...R0ID  ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS %

1924.17 511.56 237. 36.0 9.65E+00

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

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

2921.95 1460.51 166. 15.8 1.64E+01

-4



WHC-SD-WM-DP-025

Qddendum 4 Rev O
* %k %k %k k % k *k k k ¥ k *k *
*

%

*

* GAMMA SPECTRUM ANALYSIS *
*

*

dk %k %k %k Kk k Kk k Kk k Kk k Kk k Kk *k Kk k Kk *

*
ok %k Kk k Kk Kk Kk k Kk k Kk k k k Kk k &k k Kk Kk k k Kk k Kk k * k * k * *x *

CANBERRA SPECTRAN-F V2.06 SOFTWARE
222-S COUNTING ROOM WESTINGHOUSE HANFORD 01-AUG-91 04:14:13

ANALYSIS PARAMETERS

MCA UNIT NUMBER: 1 / ADC UNIT NUMBER: 1.0
DETECTOR NUMBER: 4 / 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

‘ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

-ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED

MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

»SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANO:
ANALYZED BY: MAX

Sh... E DESCRIPTION: R9419-5530 :

GEOMETRY DESCRIPTION: 134B40-A 22/LIQ

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

ANALYSIS LIBRARY FILE: ANLOOO

‘GOLLECT STARTED ON 1-AUG-91 AT 03:23:45
TOLLECT LIVE TIME: 3000. SECONDS
REAL TIME: 3018. SECONDS
DEAD TIME: 0.60 %
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 21-JUN-90
EFFICIENCY CALIBRATION PERFORMED 14-MAR-91

86



222-S COUNTING ROOM WESTINGHOUSE HANFORD
PEAK ANALYSIS

0I1-AUG-91 04:14:13

WHC-SD-WM-DP-025
Addendum 4 Rev O
CENTROID  ENERGY FWHM BACKGND NET AREA ERROR

CHANNEL KEV KEV COUNTS COUNTS

1 55.12 27.67 1.16 1703. 930.
2 951.50 475.54 1.61 2949. 501.
3C 1127.41 563.46 1.48 2132. 2450.
4C 1139.56 569.54 1.48 2150. 4459.
5 1210.31 604.90 1.59 2237. 28183,
6 1324.13 661.80 1.6l 1495. 24331.
6B 661.38 251.
7?7 1592.44 795.94 1.68 1133. 20598.
8? 1604.68 802.06 1.68 1078. 1879.
9? 2336.04 1167.82 1.84 641. 350.
10?7 2346.79 1173.19 1.84 591. 14512.
11 2664.84 1332.30 2.44 191. 13049.
12 2730.27 1365.04 2.19 131. 487.
TI3C 2799.41 1399.64 1.48 53. 131.
4C 2802.59 1401.23 1.48 58. 121.
“15  2921.09 1460.53 2.60 56. 771.

-158B 1460.72 .581.

"5“ﬁR QUOTATION AT 1.96 SIGMA
CONFIDENCE LEVEL AT 85.0%

C - MULTIPLET ANALYSIS CONVERGED NORMALLY
2+- MULTIPLET ANALYSIS CONVERGED BUT GFIT > 4
B - ENVIRONMENTAL BACKGROUND PEAK

‘BACKGROUND SUBTRACTION PERFORMED USING FILE BK0014
%ﬁCKGROUND DESCRIPTION: BKG

CKGROUND COLLECT STARTED ON 11-DEC-90 AT 10:00:00
BACKGROUND LIVE TIME: 11292. SECONDS

%

14.2

33.9
7.2

5.5

Q0 — (Vo]
RN OIN e =
e e o
W W NN 00 00 W W s Hw

NUCLIDES

SB/TE-X
CS-134
CS-134,
EU-152
CS-134,
BI-207
CS-134
CS-137

CS-134
CS-134
CS-134
C0-60
C0-60
CS-134
1-132
BI-214
K-40

87




WHC-SD-WM-DP-025
Addendum 4 Rev 0
222-S COUNTING ROOM WESTINGHOUSE HANFORD 01-AUG-91 04:14:13

SAMPLE: R9419-5530
C COLLECTED ON
L. ..YED TO 0. DAYS,

1-AUG-91 AT 03:23:45
0.0000 HOURS BEFORE THE START OF COLLECT.
REPORT

RADIONUCLIDE ANALYSIS

NUCLIDE ACTIVITY CONCENTRATION IN wuCi/LI ENERGY COMPARISON

DECAY (KEV)

MEASURED  ERROR CORRECTED  ERROR EXPECT  DIFF
AC-228 LLD<3.08E-01 LLD<3.08E-01 911.07
AC-228A LLD<3.08E-01 LLD<3.08E-01 911.10
AC-228B LLD<4.34E-01 LLD<4.34E-01 338.40
AG-108M LLD<6.85E-02 LLD<6.85E-02 433.94
AG-110M LLD<3.39E-01 LLD<3.39E-01 657.76
AM-241 LLD<2.63E-01 LLD<2.63E-01 59.54
AM-243 LLD<8.24E-02 LLD<8. 24E-02 74.67
AM-243A LLD<8.24E-02 LLD<8.24E-02 74.67
RM-243B LLD<7.36E+00 LLD<7.36E+00 43.10
AR-41  LLD<6.67E-02 LLD<6.67E-02 1293.64
RU-198 LLD<7.09E-02 LLD<7.09E-02 411.80
BA-133 LLD<8.82E-02 LLD<8.82E-02 356.02
BA-139 LLD<1.59E-01 LLD<1.59€-01 165.85
BA-140 LLD<2.64E-01 LLD<2.64E-01 537.27
BA-141 LLD<1.65E-01 LLD<1.65E-01 190.23
BE-7  LLD<6.50E-01 LLD<6.50E-01 477.59
BI-207 LLD<7.24E-02 LLD<7.24E-02 569.70
E° 12 LLD<5.51E-01 LLD<5.51E-01 727.27
BL-¢14 LLD<7.00E-01 LLD<7.00E-01 609.32
BI-214A LLD<7.00E-01 LLD<7.00E-01 609.32
BI-214B LLD<6.55E-01 LLD<6.55E-01 1120.28
BI-214C LLD<2.64E-01 LLD<2.64E-01 1764.51
69-109 LLD<1.05E+00 LLD<1.05E+00 88.03
CE-139 LLD<3.61E-02 LLD<3.61E-02 165.85
CE-141 LLD<5.99E-02 LLD<5.99E-02 145.44
CEPR144 LLD<4.70E-01 LLD<4.70E-01 133.51
(D-56  LLD<7.50E-02 LLD<7.50E-02 846.76
C0-57  LLD<3.10E-02 LLD<3.10E-02 122.06
C0-58  LLD<6.91E-02 LLD<6.91E-02 810.75

C0-60 1.24E+01 +-2.34E-01  1.24E+01 +-2.34E-01  1332.50 -0.20

1173.24 -0.04
CR-51  LLD<4.95E-01 LLD<4.95E-01 320.09

CS-134 1.45€401 +-3.19E-01  1.45E+01 +-3.19E-01 795.84  0.09

604.70 0.20
€S-136 LLD<7.65E-02 LLD<7.65E-02 818.51

€S-137 1.48E+01 +-2.23E-01  1.44E+01 +-2.23E-01 661.65 0.15
CS-138 LLD<7.96E-02 LLD<7.96E-02 1435.86
EU-152 LLD<3.62E-01 LLD<3.62E-01 1408.01
EU-154 LLD<1.35E-01 LLD<1.35E-01 1274.45
EU-155 LLD<1.33E-01 LLD<1.33E-01 105.31
FE-59  LLD<1.68E-01 LLD<1.68E-01 1099.25
HF-181 LLD<8.14E-02 LLD<8. 14E-02 482.20
H 13 LLD<5.59E-02 LLD<5.59E-02 279.20
I- .+ LLD<6.95E-02 LLD<6.95E-02 364.48
1-132  LLD<2.61E-01 LLD<2.61E-01 667.69
1-133  LLD<7.43E-02 LLD<7.43E-02 529.69
1-134  LLD<1.09E-01 LLD<1.09E-01 847.03
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1-135
K-40
KR-85
“" 35M
7

NI
LA-140
LA-142
MN-54
MN-56
NA-22
NA-24
NB-94
NB-95
NB-97
NP-237
NP-238
NP-239
PA-233
PA-234M
PB-210
PB-212
PB-212A
PB-2128B
%5-214
-214A
PR-2148B
P0-210
PG-214
nnNn ")16
9
sy w41
RA-224
RA-226
RB-88
RB-89
RN-220
Rt-103
RURH106 -
SB-124
SB-125
SC-46
SE-75
SN-113
SR-85
SR-91
SR-92
TA-182
TC-99M
TE-123M
TE-125M
TE-132
TH-228
TH-234
TH-234A
T \4B
8
U’(.Js
U-235A
U-2358

LLD<2.
.82E+00
.61E+01
.83E-02
.64E-01
.27E+00

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

LLD<4.
LLD<]1.
.23E-02

LLD<7

LLD<8.
.78E-02
.85E-02

LLD<4
LLD<3

LLD<6.
.89E-02
.86E-01

LLD<6
LLD<3

LLD<2.
.41E-01

LLD<3

LLD<3.
.36E-01

LLD<1

LLD<1.
LLD<6.
.02E-01
.02E-01
.48E+00
.48E-01
.48E-01

LLD<1
LLD<1
LLD<1
LLD<1
LLD<1

LLD<2.
LLD<6.
LLD<2.
LLD<3.
LLD<4.
.44E+04
.07E+00

LLD<«1
LLD<1

LLD<9.
.30E-01
LLD<4.
LLD<S.
LLD<7.
.36E+00
.68E-01
LLD<4.
LLD<9.
LLD<7.

~:1.00E-01
.07€-02
.32E-01
LLD<5.
.80E-01

LLD<4

LLD<1
LLD«1

1
LLu<7
LLD<1

LLD<2

LLD<3.
.61E-02
LLD<9.
LLD<«4.
LLD<3.
.13E-01
LLD<6.
LLD<2.
LLD<9.
LLD<6.
LLD<6.
LLD<2.

LLD<3

LLD<6

02E-01

29E-02
57E-01

47E-02

46E-02

79E-01
15E-01

54E+01
23E+00

49E-01
21E+03
25E+03
97E+03
14E+02

53E-01

04E-01
91E+01
04E-02

53E-01
86E-02
01E-02

10E-02
11E-02

91E+00
40E-02
27E+00

13e-01
16E+00
11E-02
19E-02
19E-02
51E-01

LLD<2.

+-6.35E-01 1
LLD<1
LLD<3
LLD<1

LLD«1

LLD<3

LLD<1
LLD<1

LLD<1
LLD<1
LLD<1
LLD<1
LLD<1

LLD<3

LLD<1
LLD<1

LLD<7
LLD<1
LLD<1

T Dh«l
LLD<?
LLD<1

LLD<3

LLD<3

WHC-SD-WM-DP-025

OZE-Olt\ddendum 4 Rev 01260.
.82E+00 +-6.35E-01
.61E+01
.83E-02
.64E-01
LLD<2.
LLD<4.

27E+00
29E-02

.57E-01
LLD<7.
LLD<8.
LLD<4.
.85E-02
LLD<6.
LLD<6.
LLD<3.
LLD<2.
LLD<3.
LLD<3.

23E-02
47E-02
78E-02

46E-02
89E-02
86E-01
79E-01
41E-01
15€-01

.36E-01
.54E+01
LLD<6.

23E+00

.02E-01
.02E-01
.48E+00
.48E-01
.48E-01

LLD<2.
-LLD<6.

LLD<2.
.97E+03
LLD<4.
.44E+04
.07E+00
LLD<S.
LLD<4.
LLD<4.
LLD<5.

49E-01
21E+03
25E+03

14E+02

53E-01
30E-01
04E-01
91E+01

.04E-02
.36E+00
.68E-01
LLD<«4.
LLD<9.
LLD<7.
o [
.07e-u?
.32E-01
LLD<5.
LLD<2.
LLD<3.
.61E-02
LLD<9.
LLD<4.
.27E+00
LLD<6.
LLD<6.
LLD<2.
LLD<«9.
LLD<6.
LLD<®6.
LLD<2.

53E-01
86E-02
01E-02

10E-02
80t-01
11€-02

91E+00
40E-02

13E-01
13E-01
16E+00
11E-02
19€-02
19E-02
51E-01

1460.
513.
151.
402.
220.

1596.
641.
834.
846.

1274.

1368.
702.
765.
657.

86.
984.
277.
311.

1001.

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

1836.

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

1120.
264.
391.
513.
555.

1383.

1121.
140.
159.
109.

-0.22
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u-237
W-187
XE-131M
XE-133
X" "33M
X. 35
XE-138
Y-88
Y-91
Y-91IM
IN-65
ZR-95
IR-97

TOTAL

.87€-01
.35E-01
.65E+00
.04E-01
.90E-01
.00E-02
.76E-01
.07E-02
.37E+01
.00E-01
.01E-01
.23E-01
.04E-02

LLD<]1.87€-01Addendum 4 Rev 0208.

LLD<2.35E-01 685.
LLD<1.65E+00 163.
LLD<1.04E-01 81.
LLD<3.90E-01 233.
LLD<5.00E-02 249,
LLD<3.76E-01 258.
LLD<4.07E-02 1836.
LLD<2.37E+01 1204.
LLD<1.00E-01 555.
LLD<2.01E-01 1115.
LLD<1.23E-01 756.
LLD<7.04E-02 743.

.31E+01 +-7.81E-01

EBAR = **&¥* MEY/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY = 1.27E-09 UC/LI
TOTAL MEASURED ACTIVITY = 4.31E+01 (+-7.81E-01) UC/LI

9%nTECH. SPEC.

ERROR QUOTATION AT 1.96 SIGMA
{TD CONFIDENCE LEVEL AT 85.0%

bl

CENTROID
CHANNEL

—. 55,12
951.50
~1127.41
1139.56
~1604.68
2336.04
2730.27
2799.41
2802.59

= %kkkkk (+ - Tedkkk )

WHC-SD-WM-DP-025

4.31E+01 +-7.81E-01
STANDARD DEVIATION =

PEAKS NOT USED IN ANALYSIS
ENERGY NET AREA ERROR GAMMAS/SEC

KE

27.
475.

563

569.

8t
116/
1365

1399.
1401.

v

67
54
.46
54
06
.82
.04
64
23

COUNTS

930.
501.
2450.
4459,
1879.
350.
487.
131.
121.

14.
33.

7.

5.
15.
88.
12.
22.
22.

OWNNDWWOINDOUN

.15E+02
.50E+00
.99E+01
.66E+01
.11E+01
.50E+00
.73E+00
.40E+00
.22E+00

PMNNOODOTR W=WDb

e "

30
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SAMPLE STATUS REPORT FOR R 9415. 102AW
~ISPATCHED: 6/14/91 13:16 SAMPLE
"CEIVED: 6/14/91 13:30
EXT. DETER. RESULTS OR STATUS
%* % %k K J Je K Kk k Kk kK AhkhkEAR AR AR AR A AR R ARk Ak ki
5000 APPEAR CLEAR LIGHT YELLOW SOLID
5000 APPEAR NO VISIBLE ORGANIC
5000 APPEAR SMALL AMOUNT SETTLED SO
5720 TB OUT FOR RERUN
5720 TB 1.44000E 04 uCI/L
5725 AT OUT FOR RERUN
5725 AT <1.44000E 00 uCI/L
5730 GEA 1.46000E 04 uCI/L
5730 GEA <3.82000E 01 uCI/L
5730 GEA <2.73000E 01 uCI/L
5730 GEA 1.74000E 02 uCI/L
5730 GEA <2.14000E 01 uCI/L
730 GEA < 2.81000E 02 uCI/L
5730 GEA < 6.77000 ucIl/L
~5730 GEA < 5.49000 UcI/L
5730 GEA < 1.57000E 02 uCI/L
5730 GEA < 3.16000E 02 uCI/L
5740 U OUT FOR RERUN
—5740 U OUT FOR RERUN
5740 U INSUFFICIENT SAMPLE
‘R740 U 4.49000E-03 G/L
1 PU239/40 OUT FOR RERUN
. 31 PU239/40 7.78000E-02 ucCIl/L
5782 AM241 OUT FOR RERUN
5782 AM241 OUT FOR RERUN
™5782 AM241 <2.3100E-02 uCI/L INSUF
5786 SR90 OUT FOR RERUN
- 75786 SR90 OUT FOR RERUN
.-5786 SR90 1.03000E 01 uCI/L
5787 H3 "OUT FOR RERUN
~5787 H3 OUT FOR RERUN
5787 H3 5.88000E 00 ucCI/L
5820 TB 1.47000E 04 uCI/L
5820 TB 1.47000E 04 ucI/L
5825 AT <2.08000E 00 uCI/L
5825 AT <2.08000E 00 ucCIl/L
5830 GEA 1.49000E 04 ucCI/L
5830 GEA <3.79000E 01 ucCi/L
5830 GEA <2.99000E 01 uCI/L
5830 GEA 1.73000E 02 uCI/L
5830 GEA <2.32000E 01 uCI/L
5830 GEA 5.34000E 02 uCI/L
5830 GEA < 6.41000 uc/L
5830 GEA < 5.70000 uCI/L
5830 GEA < 1.60000E 02 ucI/L
5830 GEA < 3.13000E 02 ucCI/L
£~86 SR90 OUT FOR RERUN
6 SR90 OUT FOR RERUN
-.86 SR90 9.44000E 00 uCI/L

END OF REPORT

2291-1-4 TIME:
HAS NOT BEEN SLURPED

OUT OF GOOD

5/26/92

RANGE? ANS?

khkkkkkkkkk
S

* &k

LIDS

Cs-137
Eu-155
Sn-113
Cs-134
Ru-103

RuRh-106

Co-60

Nb-94

CePr-144

Ra-226

. SAMPLE RAN R9401 SPLIT

Cs-137
Eu-155
Sn-113
Cs-134
Ru-103

RuRh-106

Co~60

Nb-94

CePr-144

Ra-226

% % %

4

14:56 ¢

CHARGE
CODE
e gk ok k x
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO

W1BEO -
W1BEO
W1BEO
W1BEO
W1BFO
W1l O
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1TE2
W1TE2
W1TE2

91
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WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R9415 2291-1-4
Analysis: Sample Prep:
URANIUM UNDIGESTED
Instrument: Procedure/Rev:
wB88807 LA-925-106/A-2
Technologist: Date:
M. FRANZ 10-08-91
Starting Time: Temperature:
16:00 24degC
Ending Time: Chemist:
23:00 S. CATLOW
Description Lab ID Description Lab ID
1|INITIAL LMCS CHECK STD R9413-5540 | (11
2|REAGENT BLANK R9414-5640 |{12
3{SAMPLE 2291-1-4 R9415-5740 {13
4| FINAL LMCS CHECK STD R9419-5540 ||14
5 15
6 16
7 17
8 18
9 19
10 20
Standard Primary Book No. Second Book No. |Third Book! and Fit  Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard
LMCS CHECK STD {85B38/0.1 mL N/A

THESE oAMFLES W

[ERE RERUN.

A—6000—-881 (03/92)

92




URANIUM BY LASER ANALYSIS - UNDIGESTED SAMPLE

WHC-SD-WM-DP-028%
Addendum 4 Rev G.

SPIKE ID/vAL 72838
SPIKE VOH-JRA‘.;&:.Joo

Sose ho Sompe Pouni [ ] Toms reoune Pramsty

R va13.-5540] "162640 C6=-10-91 | 13: B8 [ 26
Ko y Canige Cons L]

U LA=92%-104 Rmquv W1KFN 3

o buie Cunamme (O

2 L2 =2 2Dl STD

Ragrasss. Cortutohons. Rasums. 7 (o QJ

\2 IF g P -

8287 #44%F resur3.076 Jepd 2 16 =0T

STL VAL 3“\‘6.7.:=REC q—{% ol P = Y- 3L

30 - [LoCmdY T

Ansiyed « | Anpiyt + 8 Anoiyyl < 4 Adaiyst o b
| £L26TF 1
W’b— [, 1] "~ L
&L"’""‘ P, N ),
[ T J
L7 [ 4 -
: Sonal e Sempie Pound [ Tume isuns [
R 9414.-5640] * 10260 .. 4-14-91 [ 13611 |26
"2\ —
U lm—vzs-xoaju/ A GILED ~3
[ Cusiass 1D
7 ek REG. BL
. Awmasss. Costuittpng. Rvsund
KEAGENT BLANK
, “ 2 <0/
oY )& stegs .30

ok vebfabs 6,09 Hoimy,

-~ 5,“0'( 2, Jor 0, /08 T
< B.RQEJ%
Ansyns -+ V ] anown - 3 ") ")
Wi 254

Oon
10-8%

v
U

> Ay
1744

g':

.
e

B Anaizee e Aoavyw - )

Qare
| ro-6~%

L LT Anaryts - 4

anarpel - b

287

Fa

2572 @WZZZ [

[¢ 2 T I

LR 1 !
Soti N Samgin Poasd [ Tume aovse Praorny .
- |[R ¥913.-574g 10264 We-71 | 13014 (26
: ':J [lA—O')ﬂ—IQ‘ —l%ka\‘f Cam o el
oo P P291-1-4
© [Ramains. Cocoavans. Rosats. . —_— — _~T‘ TRe
€ '/L -l'g
-3 fﬂ,b 13‘ —.yo
H\le 8&, J M,ad-wt/ﬂ-éi:!f
Sk Dok = 1100 1107000

)

A 94135540 - -

1€ )(3) | () baced 010

MR -[Q o)(.qi‘lﬁl i 3‘67":%%&-

Q\ﬂﬂ?@(hl’Sc—"g(D(m@ .3 e
AN A

R P15~ SS9 .
N\

\Nre. - _-8Y/ AY2 -
G ¢ ¢ -—"\.‘\“\e%bb

36 - (o)) |

(w)(an
o -

(st 0D | 4 4
ﬁ(.\%XS?BD:S
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: Ad
- -URANIUN BY LASER ANALYSIS - UNDIGESTED SAMPLE

Sasast bed Sampte Ponm ) Tume wawes Preavaly
e 9a19.-3540| 102644 6-14-91 | 13:21 | 26
:-.-. _ LA-725~106 “:{;g}-“\ ;¥ ‘i?i!él: Rouge
. )00 - 10-./00 ab ¥ 10
e J:"Bg' 3,076 ap-Spls /2
ST 8 SULT : .
5Tb vALZ, M?;_;a-: REC D28 9 Slsspt ¢ 36
SPIKE ID/VAL ;gg;!/ﬁﬂf
SPIKE Vﬂ-._.m;./”—l
Anasyet + § Adgagen + 3 Anaigen o 3 Atatpes + 6 posrerary
M? 3 ~

ﬂ/ " "~ [ ] [ )

[ Tune Compmmas Lan Une d
J0-5F M f

3 e 0

9 )







PLUTONIUM ANALYSIS - UNDIGESTED SAMPLE
WHC-SD-WM-DP-025
Addendum 4 Rev 0

L 244y
Send b0 Sampm Pow N © | Oews R Ture b.“ﬂ Priosuy
R 9913.-5583 102AW 46-14-91( 13: B 26
Aot Unuig Charge Coae Reruns
FU239/40 LA=503-136 % RECOVERY W1EEQ 1
Sampis fuss e Cusiomaer 10
? L J00~/0 100 o/ 57D
Aamans. Caicuisicons, Results.
EDFP R211 ARDO1

STDN 24—3‘23‘{ Kgsug_r 7 7/[&’ RERH'U

#REC 207.75% 1 mﬂ_gg_NT OUT

1 L--'un.' st

STD vAaL. 9. /'Is
P36 Lo GYD

’nl = Hn/os 955, & _. .
Answys o Ansiyst + 8 * Aneiyed - 3 Anaiyste & -8
lessy ot T a 7))

Tume Compisied Loy Uni 2 N
4o/, M'{szk
M 4 - 44020000 |A-10
333679
Seral o, v T Samete Poui Dais L™ Prisary
K 9414.-5681] 102AW 6-14-91 | 13111 | 26
Aoeuh Unaie Charge Code Rav

PU239/40 | LA-303-156 | ucis/G W1BED 1
Sample buas Cusiomer 10

? H—/ REG. BL
Ramains. Caicuisiidng, Resuita.

REAGENT BLANK

Cour 05 SIS ) IZEEBQA‘N,.

~y

ascimmavy) =2 aan PRINT QUT
PR ZR PN e

S0 nMM-)

Anaipst - 1 Ansys -2 4, Anaiys - 3
LSHT et gt
NZ L] ue L.}

w#/

T et Ry G

| 1y
R
5

-2

ém:%v( scus>

Oste Tune Compesies U . -
—),// e/is Ao Do M
‘-,_.:_r_ o ——
- N —Jmpin Peind N Oste Tims lsues Priprity
R 941S. -5781' 102AW T 6=14-91°| 13114 26
Aopull Uinels Chatge Coos Assung
FPU239/740 ‘ LA=-503-136 uCI/G W1BEQ 1
Sempie Bis Cussomer 10
? / ,,,j 2291-1-4
Romarss, Coscuiaians, Posults.
COUNT AS uClI/L
PR30 (YoRus) e50m) asom) RERUNN -
J IM \ Con HM‘J) 7.736 AT]'__H PRlNT ouT

MR

= .2.:/:// e

e
D) Tume Compieies
| 246/
7 _

S XONIW ]

gz 7-F-5

325. 49 R
\ Y
=3 77!6"7_/ t?wy-_s-ég, T
ALz
2

(s .2o)(z)(,q5 )

32%.27 507

£ astrs 78/

Ly
325.44

L‘l L.,)L*LM )L

396
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PLUTONIUM ANALYSIS - UNDIGESTED SAMPLE

cV 2

hompis Pownt . . Daie
-1102AW

Sonei Ne
R 9419.-3C0

+ 6-14-91 +13|21 26

A\ Prceny

Il P2 #VOS
§97% Do

Aooust Unus Crasge Code Poruns
PU239/40 I LA-503-136 | % RECOVERY | WiBEO 1
Sempte fute Coniomes 10
?  )o0=10 =, 490 s [l STD
Aemarny. Cascuistans, Aosuits.
EDP K211 AROC1
STONE R st /x«/é’ \.EE Engl
STD VAL ([ %REC 77/, ¢7° RlNT OUT
PU:IB‘; Caﬂ'e"i).ELS!L:L._, AIT“C*‘P

AdRryts - 4

crmdIS T em by

?'_

’L%’—JEW ——

Za g

AT

+ f o == Tume Compunied o
' \?'//u,/’l M

2e-4000-081 (A-10 A0}

| 783

RIY19- 559/

Grm O, 400,

325.49
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WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R9415 2291-1-4
Analysis: Sample Prep:
STRONTIUM 90 UNDIGESTED
Instrument: Procedure/Rev:
WB26870, WB27812, WB27811 LA-220-101/D-0
Technologist: Date:
S. LAI 10-08-91
Starting Time: Temperature:
N/A N/A
Ending Time: Chemist:
N/A S. CATLOW
Description Lab ID Description Lab ID
1]INITIAL LMCS CHECK STD R9413~-5586 |11
2|REAGENT BLANK R9414-5686 ||12
3|SAMPLE 2291-1-4 R9415-5786 | (13
4{SAM DUP OF 2291-1-4 R9415-5886 | |14
|_5|FINAL LMCS CHECK STD R9419-5586 |[15
6 16
7 17
8 18
9 19
10 20
[ w d P1 y Book No. Second Book No. |Third Book No. d Final Vol. of
Type and Aliguot Vol. and Aliquot Vol. Alig''~* Vol. Standard
[N Y Yot~ I‘L.II:CK STD ﬂﬂlﬂld o~ N/A

THESE SAMPLES WERE RERUN.

A—6000—881 (03/92)
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STRONTIUM 90 ANALYSIS - UNDIGESTED SAMPLE
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WHC-SD-WM-DP-025
Addendum 4 Rev O

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R9415 2291-1-4 :
Analysis: Sample Prep: !
TRITIUM UNDIGESTED |
I
Instrument: Procedure/Rev:
WB27818, WC16085 LA-218-113/B-0
Technologist: Date:
V. MASSIE 10-04-91
Starting Time: Temperature:
N/A N/A
Ending Time: Chemist:
N/A S. CATLOW
Description Lab ID Description Lab ID
1 [INITIAL LMCS CHECK STD R9413-5587 |11
2| REAGENT BLANK Da114-5687 |[12
3|SAMPLE 2291-1-4 nya15-5787 | |13
4 |FINAL LMCS CHECK STD R9419-5587 (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 Aligquot Vol. Aliquot Vol. Standard

LMCS CHECK STD

34B49/1.0 mL

N/A

THESE SAMPLES WERE RERUN.

A-6000-881 (03/92)

113



WHC-SD-WM-DP-025
Addendum 4 R

ev 0
TRITIUM ANALYSIS - UNDIGESTED SAMPLE
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TRITIUM ANALYSIS - UNDIGESTED SAMPLE
WHC-SD-WM-DP-025
Addendum 4 Rev 0
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WHC-SD-WM-DP-025
Addendum 4 Rev 0

WESTINGHOUSE HANFORD COMPANY
222-5 LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R9416 2291-2-4
Analysis: Sample Prep:
VISUAL CHECK AND OVER-THE ~TOP READING UNDIGESTED
Instrument: Procedure/Rev:
N/A LA-519-151/D-1
Technologist: Date:
M. BIERMAN 6-14-91
Starting Time: Temperature:
13:30 25degC
Ending Time: Chemist:
15:00 N/A
Description Lab ID Description Lab ID
1|SAMPLE 2291 -1-1 R9394-5000 ||11
2|SAMPLE 2291-1-4 R9415-5000 {12
3| SAMPLE 2291 -2-4 R9416-5000 |13
4| SAMPLE 2291 -3-4 R9417-5000 ||14
5|SAMPLE 2291-4-4 R9418-5000 | (15
L6 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
N/A N/a

A—6000—881 (03/92)

118




VISUAL CHECK AND OVER-THE-TOP READING ANALYSIS - UNDIGESTED SAMPLE
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Addendum 4 Rev O
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WHC-SD-WM-DP-025
Addendum 4 Rev 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH

Lab Segment Serial No.: Customer ID:
R9416 2291-2~4
Analysis: Sample Prep:
TOTAL ALPHA/TOTAL BETA UNDIGESTED
Instrument: Procedure/Rev:
WB27809, wB27807 LA-508-101/C-2
Technologist: Date: |
M. FRANZ . 06—20-91/06—-21-91 |
Starting Time: Temperature: i
08:00 N/A !
Ending Time: Chemist: !
10:30 S. CATLOW
Description Lab ID Description Lab ID
-1 |INITIAL LMCS CHECK STD R9413-5520 | 11
2| REAGENT BLANK R9414-5620 | |12
3|SAMPLE 2291-2-4 R9416-5720 | (13
4 | SPIKE OF 2291—-2—-4 R9416-5920 |14
5|FINAL LMCS CHECK STD R9419-5520 | |15
6|INITIAL LMCS CHECK STD R9413-5525 | |16
7 | REAGENT BLANK R9414-5625 | |17
8| SAMPLE 2291-2-4 R9416-5725 | |18
9|SAM DUP OF 2291—-2-4 R9416-5925 | |19
10| FINAL LMCS CHECK STD R9419-5525 |{20
T d Prir 'y ok No. ¢ ona ook No. |Third Book No. and Fii \ . of
Type and Aliquot VV~! and Aliqu~t\Vol, Aliquns V-t | Standagd
LMCS CHECK STD [18B49/10.0 mL N/A
THESE SAMPLES WERE RERUN.

A-6000—-881 (03/92)
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TOTAL ALPHA ANALYSIS - UNDIGESTED SAMPLE
WHC-SD-WM-DP-025
Addendum 4 Rev 0
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: .TOTAL ALPHA ANALYSIS - UNDIGESTED SAMPLE

WHC-SD-WM-DP=-025
nddendum 4 Rev O
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| WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY
ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R9416 2291-2-4
Anaiysis: Sample Prep:
GEA UNDIGESTED
Instrument: Procedure/Rev:
WB57237, WB57265 LA-548-121/D-0
Technologist: Date:
C. JOHNSON 7-31-91
Starting Time: Temperature:
N/A N/A ;
T Ending Time: Chemist: !
. N/A S. CATLOW !
| |
Description Lab ID Description Lab ID
e 1|INITIAL LMCS CHECK STD R9413-5530 |11
~ 2|REAGENT BLANK R9414-5630 |12
L 3|SAM DUP OF 2281-1-4 R9415-5830 | (13
4|SAMPLE 2291-2-4 R9416-5730 | (14
5|SPIKE OF SAMPLE 2291-2-4 |R9416-5930 ||15
" 6 |FINAL LMCS CHECK STD R9419-5530 |16
P 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 [141B46/0.5 mL N/A
QDI|KE ‘iﬁn:ucln:...l L ALIA
\
\
|

A-6000—881 (03/92)
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GAMMA SPECTRUM ANALYSIS
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WHC-SD-WM-DP-025
CANBERRA SPECTRAN-F V2.06 SOFTWARE ADDENDUM 4 REV 0

01-AUG-9104:09:00

ANALYSIS PARAMETERS

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 1.0
DETECTOR NUMBER: 1 / GEOMETRY NUMBER: 42
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%

ENTIFICATION ENERGY WINDOW: +- 1.50 KEV
~ "ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
41D CALCULATION PERFORMED

MEASURED ENERGY DIFFERENCES LISTED
-“MULTIPLET ANALYSIS PERFORMED

™SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANI:
LYZED BY: MAX

~Sr... LE DESCRIPTION: R9416-5730

GEOMETRY DESCRIPTION: 22ML LIQ

7SAMPLE SIZE: 1.0000E-03 LI / CONVERSION FACTOR: 4.9505E-03
STANDARD SIZE: 1.0000E+00 EA

“ANALYSIS LIBRARY FILE: ANLOOO

“COLLECT STARTED ON 1-AUG-91 AT 03:18:45
rEbLLECT LIVE TIME: 3000. SECONDS
REAL TIME: 3006. SECONDS
DEAD TIME: 0.20 %

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

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

*
*
*
*

77137



01-AUG-9104:09:00

CENTROID
CHANNEL
1 1023.81
1B
2 1138.94
3 1210.12
4 1323.91
4B
5 1592.31
6 2922.21
6B

ENERGY
KEV

511.38
510.84

568.94

604.52
661.41
661.82
795.60
1460.64
1461.77

PEAK
FWHM
KEV

1.22

1.49

1.38
1.40

1.56
1.99

RROR QUOTATION AT 1.96 SIGMA

PEAK CONFIDENCE LEVEL AT 85.0%

BACKGND
COUNTS

797.

268.

288.
215.

26.
11.

B - ENVIRONMENTAL BACKGROUND PEAK

o

BACKGROUND SUBTRACTION PERFORMED USING FILE BKOO1l

BACKGROURD DESCRIPTION: BKOOI11

BACKGROUND COLLECT STARTED ON 10-JAN-85 AT 12:00:00

B~ ROUND LIVE TIME:

- -~

N

LV2S

6000. SECONDS

WHC-SD-WM-DP-025
ADDENDUM 4 REV O

ANALYSIS

NET AREA ERROR NUCLIDES

COUNTS

227.

74.

143.

566.
45589.

35.

490.
215.

182.

%

37.9 RN-222,1-133,
27.6 TL-208,NA-22,
IN-65,RH-106

36.5 CS-134,
BI-207
11.9 CS-134
0.9 CS-137
46.4
9.4 C(CS-134
14.3 K-40
11.2

138



01-AUG-9104:09:00

PLE: R9416-5730

" COLLECTED ON

L. .YED
NUCLIDE

AC-228
AC-228A
AC-2288B
AG-108M
AG-110M
AM-241
AM-243
AM-243A
AM-2438
AR-41
Ru-198
-133
‘BA-139
BA-140
BA-141
MBE-7

_RL"14
BI-214A
Bl-214B
‘BI-214C
-£D-109
CE-139
~CE-141
CEPR144
T0-56
C0-57
C0-58
C0-60
CR-51
CS-134

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

HF-181
HG-203
T 1

1-133
I-134
[-135

TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.
RADIONUCLIDE ANALYSIS REPORT
ACTIVITY CONCENTRATION IN wuCi/LI
DECAY (KEV)
MEASURED ERROR CORRECTED ERROR EXPECT
LLD<2.38E+01 LLD<2.38E+01 911.07
LLD<2.38E+01 LLD<2.38E+01 911.10
LLD<1.27E+02 LLD<1.27E+02 338.40
LLD<2.33E+01 LLD<2.33E+01 433.94
LLD<2.14E+02 LLD<2.14E+02 657.76
LLD<9.23E+01 LLD<9.23E+01 59.54
LLD<2.77E+01 LLD<2.77E+01 74.67
LLD<2.77E+01 LLD<2.77E+01 74.67
LLD<2.93E+03 LLD<2.93E+03 43.10
LLD<6.32E+00 LLD<6.32E+00 1293.64
LLD<2.09E+01 LLD<2.09E+01 411.80
LLD<2.58E+01 LLD<2.58E+01 356.02
LLD<4.79E+01 LLD<4.79E+01 165.85
LLD<6.36E+01 LLD<6.36E+01 537.27
LLD<5.40E+01 -LLD<5.40E+01 190.23
LLD<2.39E+02 LLD<2.39E+02 477.59
LLD<1.30E+01 LLD<1.30E+01 569.70
LLD<4.42E+01 LLD<4.42E+01 727.27
LLD<4.58E+01 LLD<4.58E+01 609.32
LLD<4.58E+01 LLD<4.58E+01 609.32
LLD<5.41E+01 LLD<5.41E+01 1120.28
LLD<4.45E+00 LLD<4.45E+00 1764.51
LLD<3.46E+02 LLD<3.46E+02 88.03
LLD<1.08E+01 LLD<1.08E+01 165.85
LLD<1.86E+01 LLD<1.86E+01 145.44
LLD<1.53E+02 LLD<1.53E+02 133.51
LLD<5.49E+00 LLD<5.49E+00 846.76
LLD<1.01E+01 LLD<1.01E+01 122.06
LLD<6.00E+00 LLD<6.00E+00 810.75
LLD<5.19E+00 LLD<5.19E+00 1332.50
LLD<1.34E+02 LLD<1.34E+02 320.09
1.89E+02 +-1.79E+01 1.89E+02 +-1.79E+01 795.84
604.70
LLD<6.19E+00 LLD<6.19E+00 818.51
1.50E+04 +-2.29E+02 1.50E+04 +-2.29E+02 661.65
LLD<1.13E+01 LLD<1.13E+01 1435.86
LLD<2.76E+01 LLD<2.76E+01 1408.01
LLD<2.10E+01 LLD<2.10E+01 1274.45
LLD<3.90E+01 LLD<3.90E+01 105.31
LLD<1.17E+01 LLD<1.17E+01 1099.25
LLD<2.74E+01 LLD<2.74E+01 482.20
LLD<1.71E+01 LLD<1.71E+01 279.20
LLD<2.01E+01 LLD<2.01E+01 364.48
LLD<1.07E+01 LLD<1.07E+01 667.69
LLD<1.94E+01 LLD<1.94E+01 529.69
LLD<8.43E+00 LLD<8.43E+00 847.03
LLD<1.80E+01 LLD<1.80E+01 1260.41

WHC-SD-WM-DP-025
ADDENDUM 4 REV 0

1-AUG-91 AT 03:18:45

ENERGY COMPARISON

DIFF

-0.24
-0.18

-0.24
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K-40

KR-
KR-
KR-

K"
L

LA-
MN-
MN-
NA-
NA-
NB-
NB-
NB-
NP-
NP-
NP-
PA-
PA-234M
PB-
PB-
PB-212A
PB-212B
PB-
PB-214A
PB-214B

85
85M
87
"9
40
142
54
56
22
24
94
95
97
237
238
239
233

210
212

214

P0-210

PO-

214

PO-216

PU-

P

Rh-
RA-

239

1
24
226

RB-88

RB-

89

RN-~220

RU-
RURH106
SB-

103
124

SB-125

SC-
SE-
SN-
SR-
SR-
SR-
TA-
TC-
TE-123M
TE-125M
TE-
TH-
TH-
TH-234A
TH-2348B

T

46
75
113
85
91
92
182
99M

132
228
234

18

N
U-235A

U-2358
u-237

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

97E+02

.95E+03
.31E+01

24E+01
04E+02
68E+00
60E+01
63E+00
20E+00
47E+00
21E+00

.02E+00
.59E+00

59E+02
35E+01
53E+01
75E+01

.09E+01
.05E+03
.39E+03
.73E+01

72E+01

.86E+02
.37E+01
.37E+01
.44E+01

93E+05

.25E+05

86E+05
18E+05
75E+06

.99E+02

15E+02

.33E+01

66E+01

.35E+04

19£+01
73E+02

.84E+01
B7E+

14E+0v
05E+01

.87E+01

17E+01
57E+01
16E+00
14E+01
04E+01
11E+01
87E+03
30E+01
38E+02
04E+402
04E+02
92E+02
45E+01
06E+01
06E+01
36E+01
22E+01

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

97E+02
95E+03
31E+401
24E+01
04E+02
68E+00
60E+01
63E+00
20E+00
47E+00
21E+00
02E+00
59E+00
59E+02
35E+01
53E+01
75E+401
09E+01
05E+03
39E+03
73E+01
72E+01
86E+02
37E+401
37E+401
44E+01
93E+05
25E+05
86E+05
18E+05
75E+06
99E+02
15E+02
33E+01
66E+01
35E+04
19E+01
73E+02
84E+01
47E402
14E+00
05E+01
87E+01
17E+01
57E+01
16E+00
14E+01
04E+01
11E+01
87E+03
30E+01
38E+02
04E+02
04E+02
92E+02
45E+01
06E+01
06E+01
36E+01
22E+01

.99
17

WHC-SD-WM-DP-025
ADDENDUM 4 REV 0
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W-187
XE-131M
XE-133
.33M
35
X .8
Y-88
Y-91
Y-91M
IN-65
ZR-95
ZR-97

TOTAL

LLD<2.32E+01 LLD<2.
.97E+02 ADDENDUM 4 REV 0163 gg

LLD<4.97E+02 LLD<4
LLD<3.48E+01 LLD<3
LLD<1.17E+02 LLD<1.
LLD<1.50E+01 LLD<1
LLD<1.13E+02 LLD<1.
LLD<6.00E+00 LLD<6.
LLD<2.80E+03 LLD<2.
LLD<1.94E+01 LLD<1
LLD<1.94E+01 LLD«1
LLD<1.10E+01 LLD«].
LLD<6.77E+00 LLD<6.

1.52E+04 +-2.30E+02 1.

EBAR = ***** MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY = 9.85E-09 UC/LI

TOTAL MEASURED ACTIVITY = 1.52E+04 (+-2.30E+02) UC/LI
% TECH. SPEC. = *wwwkx (4o skx)

ERROR QUOTATION AT 1.96 SIGMA

LLD CONF

o

fer
¥

LLu . KOID
CHANNEL
'1023.81
38.94

LY

IDENCE LEVEL AT 85.0%

PEAKS NOT USED IN ANALYSIS

32E+01 WHC-SD-WM-DP-0256g5 74

.48E+01 81.00
17€+02 233.21
.50E+01 249.79
13E+02 258.41
00E+00 1836.06
80E+03 1204.90
.94E+01 555.60
.94E+01 1115.55
10E+01 756.73
77E+00 743.33

B T

52E+04 +-2.30E+02
STANDARD DEVIATION =

6.23E+00

ENERGY NET AREA ERROR GAMMAS/SEC
KEV COUNTS %

511.38 1583. 57.7

568.94 143. 36.5

6.43E+00

;EgAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID

CHANNEL
Co12.21

ENERGY NET AREA ERROR GAMMAS/SEC

KEV COUNTS %
1460.64 5. 14.3

2.13E+01

0.04

143
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%
WHC-SD-WM-DP=025
CANBERRA SPECTRAN-F V2.06 SOFTWARE ADDENDUM 4 REV 0

222-S COUNTING ROOM WESTINGHOUSE HANFORD 01-AUG-91 01:20:02

ANALYSIS PARAMETERS

MCA UNIT NUMBER: 1 / ADC UNIT NUMBER: 2.0
DETECTOR NUMBER: 2 / GEOMETRY NUMBER: 42
SPECTRUM SIZE: 4096 CHANNELS

ORDER OF SMOOTHING FUNCTION: 5

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

IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV

ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED

MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANO:
ANAI'YZED BY: MAX

SAi.. .E DESCRIPTION: R9416-5930

GEOMETRY DESCRIPTION: 22ML LIQ

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

ANALYSIS LIBRARY FILE: ANLOOO

COELECT STARTED ON 1-AUG-91 AT 00:28:50
CODLECT LIVE TIME: 3000. SECONDS
REAL TIME: 3007. SECONDS
DEAD TIME: 0.23 %
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 17-MAR-89
EFFICIENCY CALIBRATION PERFORMED 16-MAY-91
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222-S COUNTING ROOM WESTINGHOUSE HANFORD 01-AUG-91 01:20:02

WHC-SD-WM-DP-025
PEAK ANALYSIS ADDENDUM 4 REV 0 i

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

1C 1127.16 563.21 1.51 647. 423. 19.4 C(S-134,
EU-152
2C 1139.36 569.31 1.51 639. 771. 15.7 (CS-134,
BI-207
3 1210.24 604.74 1.6l 672. 4465. 3.4 C(CS-134
4 1324.200 661.72 1.65 44]1. 37152. 1.0 CS-137
48 661.85 36, 13.9
5C 1592.56 795.87 1.70 174. 3402. 3.9 C(CS-134
6C 1604.70 801.94 1.70 155. 298. 12.0 CS-134
7 2347.50 1173.30 2.03 142. 1949. 4.9 C(0-60
8 2666.16 1332.63 2.15 28. 1789. 4.7 CO-60
8B 1332.24 9. 37.4
9 2730.79 1364.94 2.27 18. 87. 26.8 C(S-134
Yoc 2922.88 1460.98 2.51 5. 151. 16.7 K-40
~J0B 1460.85 156. 3.8
11 3531.56 1765.32 1.90 4. 19. 59.2 BI-214C
~H1B 1764.55 14. 17.5

e

RROR QUOTATION AT 1.96 SIGMA
‘AK CONFIDENCE LEVEL AT 85.0%

ULTIPLET ANALYSIS CONVERGED NORMALLY
B~- ENVIRONMENTAL BACKGROUND PEAK

1

BACKGROUND SUBTRACTION PERFORMED USING FILE BKO0012
BACKGROUND DESCRIPTION: BKG

. BACKGROUND COLLECT STARTED ON 30-AUG-88 AT 16:46:00
-~ BACKGROUND LIVE TIME:  60000. SECONDS

(a8
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222-S COUNTING ROOM WESTINGHOUSE HANFORD

SAMPLE: R9416-5930

D  COLLECTED ON
0. DAYS,

D. (ED

NUCLIDE

AC-228
AC-228A
AC-228B
AG-108M
AG-110M
AM-241
AM-243
AM-243A
AM-2438B
AR-41
AY-198
BA-133
BAZ139
BA-140
BA-141
BE~7
BI-207
B~ 2
BI,-414
BT-214A
B1-214B
BI-214C
CR-109
CE-139
CE=141
CEPR144
cor H
CO-»/
C0-58
C0-60

CR-51
CS-134

CS-136
€S-137
€S-138
EU-152
EU-154
EU-155
FE-59
HF-181
HE 3
I- .
I-132
[-133
[-134

T0

RADIONUCLIDE
ACTIVITY CONCENTRATION IN

MEASURED

LLD«<8

LLD<8.
.99E+02

LLD<1

LLD«4.
.84E+02
.85E+02

LLD<2
LLD«1

LLD«4.
LLD<4.
LLD<5.
.87E+01
.37E+01
.34E+01
LLD<9.
LLD<1.
LLD<9.
LLD<3.
LLD<2.
.67E+02
.80E+02
.80E+02
.64E+02
.28E+01

LLD<1
LLD<3
LLD<4

LLD<]
LLD«1
LLD<1
LLD<]
LLD<7

LLD<S.
LLD<2.
.36E+01
LLD<2.
LL .
LLD<1.
.91E+01
.19E403

LLD<3

LLD<«1
1

LLD<2

LLD<2
1

LLD<3
LLD<1

LLD<3

.68E+01

68E+01
07E+01

73E+01
73E+01
13E+03

60E+01
19E+02
04E+01
50E+02
95E+01

96E+02
17E+01

70E+02
JE+01
/4E+401

.46E+02
1.

77E+03

.09E+01
.65E+04
LLD<2.
LLD<7.
LLD«4.
LLD<8.
LLD<4.
LLD<«4.
LLD<2.

10£+01
12E+401
13£+01
24E+01
61E+01
26E+01
55E+01

.33E+01
.39E+02
LLD<3.
.34E+01

28E+01

ERROR co

LLD<8.
LLD<8.

LLD<1

LLD<4.

LLD<2
LLD<1

LLD<«4.
LLD<4.
LLD<5.

LLD<1
LLD<3

LLD<4.
LLD<9.
LLD«1.
LLD<9.
LLD<3.

LLD<2
LLD«1
LLD<1
LLD«1
LLD<1

LLD<7.

LLD<5

LLD<2.

LLD<3

LLD<2.
LM~ 2.
LLu<l.

LLD<1

+-6.08E+01 1.

LLD<2

+-7.78E+01 1.

LLD<?2
+-3.77E+02 1

LLD<2.
LLD<7.
LLD<4.
LLD<8.
LLD<4.
LLD<4.
LLD<2.

LLD<3
LLD<«1

LLD<3.

LLD<3

1-AUG-91 AT 00:28:50
0.0000 HOURS BEFORE THE START OF COLLECT.

’

01-AUG-81

WHC-SD-WM-DP-025
ADDENDUM 4 REV O

ENERGY COMPARISON

ANALYSIS REPORT
uCi/LI

DECAY (KEV)
RRECTED ERROR EXPECT
68E+01 911.07
68E+01 911.10
.99E+02 338.40
07E+01 433.94
.84E+02 657.76
.85E+02 59.54
73E+01 74.67
73E+01 74.67
13E+03 43.10
.87E+01 1293.64
.37E+01 411.80
34E+01 356.02
60E+01 165.85
19E+02 537.27
04E+01 190.23
50E+02 477.59
.95E+01 569.70
.67E+02 727.27
.80E+02 609.32
.80E+02 609.32
.64E+02 1120.28
28E+01 1764.51
.96E+02 88.03
17E+01 165.85
.36E+01 145.44
70E+02 133.51
20E+01 846.76
74E+401 122.06
.91E+401 810.75
19E+03 +-6.08E+01 1332.50
1173.24

.46E+02 320.09
77E+03 +-7.78E+01 795.84
604.70

.09E+01 818.51
.65E+04 +-3.77E+02 661.65
10E+01 1435.86
12E+01 1408.01
13E+401 1274.45
24E+01 105.31
61E+01 1099.25
26E+01 482.20
55E+01 279.20
.33E+401 364.48
.39E+02 667.69
28E+01 529.69
.34E+01 847.03

01:20:02

DIFF

-

1435



I-135
K-40
KR-85

1!I'BSM

e

] /
LA-140
LA-142
MN-54
MN-56
NA-22
NA-24

- NB-94
NB-95
NB-97
NP-237
NP-238
NP-239
PA-233
PA-234M
PB-210

- PB-212

‘ Bg-ZlZA
PB-2128

. PB-214
PB-214A
PB-2148B
P0-210
PD-214

216
9
; ,‘541

RA-224
RA-226
RB-88
RB-89
RN-220
- RB-103
URH106
-124
SB-125
SC-46
SE-75
SN-113
SR-85
SR-91
SR-92
TA-182
TC-99M
TE-123M
TE-125M
TE-132
. TH-228
TH-234
TH-234A

"4B
3
=235

U-235A
U-2358

LLD<5S.
.03E+02

LLD<2

LLD<7.
LLD<2.
LLD<7.
.09E+03
LLD«1.
LLD<6.
LLD<2.
.48E+01
.47E401
LLD«].
LLD<2.
.02E+01
.22E+02

LLD<«1

LLD<2
LLD<«1

LLD<2
LLD<3

LLD<1.
LLD<8.
LLD<1.
LLD<6.
LLD<4.
LLD<4.
LLD<4.
LLD<4.
.09E+02
LLD<6.
LLD<6.
.20E+02
.62E+06
LLD<«9.
.32E+06
LLD<2.
LLD<8.
LLD<5.
LLD<4.
.00E+02
LLD<1.
LLD<2.
.42E+01
LLD<5.
LLD<4.
LLD<2.
LLD<2.
.81E+01

LLD<?7
LLD«1
LLD«1
LLD«1

LLD<1

LLD<3

LLD<3

LLD<4.
.25E+01
LLD<5.
.75E+01
LLD<7.
LLD«1.
.01E+01
LLD<5.
LLD<2.
.06E+03

LLD<3
LLD<1

LLD<2

LLD«2

LLD<3.
LLD<3.
.32E+403
.34E+01
LLD<3.
LLD<3.
LLD<1.

LLD<1
LLD<3

52E+01

42E+03
12E+01
57E+01

25E+01
95E+01
12E+01

61E+01
00E+01

75E+02
66E+01
60E+02
11E+01
15E+03
82E+03
81E+01
79E+01

46E+01
46E£+01

17E+05

56E+05
14E+06
20E+02
98E+02

14E+02
66E+04

61E+02
74E+01
61E+02
47E+01

65E+01
35E+01

50E+01
74E+01

76E+03
29E+01

50E+02
50E+02

50£+01
50E+01
55E+02

LLD<5.

LLD<2

LLD<7.
LLD<2.
LLD<7.

LLD«1
LLD<1

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

LLD<1
LLD«1
LLD<2
LLD<2

LLD<3.

LLD<1

LLD<8.

LLD«1

LLD<6.
LLD<«4.
LLD<4.
LLD<4.
LLD<4.

LLD<7

LLD<6.
LLD<6.

LLD<«1
LLD<1

LLD<S.

LLD«1
LLD<2

LLD<8.
LLD<5.
LLD<4.

LLD<1

LLD<1.

LLD<2

LLD<3.
LLD<5.
LLD<4.
LLD<2.

LLD<2
LLD<3

LLD<4.

LLD<3

LLD<5.
LLD<1.

LLD<7

LLD<1.

LLD<2

LLD<S.

LLD<2

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

LLD«1
LLD<3
LLD<«3
LLD<3

LLD«1.

WHC-SD-WM-DP-025

ADDENDUM 4 REV 0

52E+01 1260.
.03E+02 1460.
42E+03 513.
12E+01 151.
57E+01 402.
.09E+403 220.
.25E+01 1596.
95E+01 641.
12E+401 834.
48E+01 846.
.47E+01 1274.
.61E+01 1368.
.00E+01 702.
.02E+01 765.
22E+02 657.
.75E+02 86.
66E+01 984.
.60E+02 277.
11401 311.
15E+03 1001.
82E+03 46.
81E+01 239.
79E+01 239.
.09E+02 300.
46E+01 351.
46E+01 351.
.20E+02 295.
.62E+06 804.
17E+405 799.
.32E+06 804.
.56E+05 129.
14E+06 148.
20E+02 240.
98E+02 186.
.00E+02 1836.
14E+402 1031.
.66E+04 549,
42E+01 497.
61E+02 621.
74E+01 602.
61E+02 176.
.47E+01 1120.
.81E+01 264.
77401 391.
.25t+01 513.
35E+401 555.
75E+01 1383.
.50E+01 1121.
74E+01 140.
.01E+01 159.
76E+03 109.
.29E+01 228
06E+03 84
50E+02 92
50E+02 92
.32E+03 63
.34E+01 583
.50E+01 185
.50E+01 185
55E+02 143

41
75




u-237
W-187
XE-131M
XE-133
X" "33M
X. 45
XE-138
Y-88
Y-91
Y-91IM
IN-65
ZR-95
IR-97

TOTAL

LLD<Q.
LLD<6.
LLD«9.
LLD<6.
.02E+02
.33E+01

LLD<2
LLD<2

LLD<1.
.49E+00

LLD<9

LLD<6.
LLD<4.
LLD<5.
.43E+01
.05E+01

LLD<3
LLD<2

27E+01
70E+01
15E+02
67E+01

75E+02
86E+03

05E+01
24E+01

WHC-SD-WM-DP-025
LLD<9.27E+01 ADDENDUM 4 REV 0208.00

LLD<6.70E+01 685.74
LLD<9.15E+02 163.98
LLD<6.67E+01 81.00
LLD<2.02E+02 233.21
LLD<2.33E+01 249.79
LLD<1.75E+02 258.41
LLD<9.49E+00 1836.06
LLD<6.86E+03 1204.90
LLD<4.05E+01 555.60
LLD<5.24E+01 1115.55
LLD<3.43E+01 756.73
LLD<2.05E+01 743.33

.94E+04 +-3.90E+02 1.94E+04 +-3.90E+02

STANDARD DEVIATION =

EBAR = ***** MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY = 3.83E-09 UC/LI

TOTAL MEASURED ACTIVITY = 1.94E+04 (+-3.90E+02) UC/LI
%-TECH. SPEC. = *dbkk (4 wkwk)

™~
ERROR QUOTATION AT 1.96 SIGMA
KCD CONFIDENCE LEVEL AT 85.0%

ren
e
J

—

CENTROID
CHANNEL

1127.16
T139.36
1604.70
'2730.79

o™~

PEAKS NOT USED IN ANALYSIS

ENERGY NET AREA ERROR GAMMAS/SEC
KEV

563.21
569.31
-801.94
1364.94

COUNTS

423.
771.
298.
87.

%

19.4  2.50E+01
15.7 4.60E+01
12.0  2.45E+01
26.8 1.09E+01

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID
CHANNEL

2922.88
3531.56

ENERGY NET AREA ERROR GAMMAS/SEC
KEV

1460.98
1765.32

COUNTS

151.
19.

%

16.7 1.98E+01
59.2 2.83E+00

0.04

~ 140
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WHC-SD-WM-DP-025
CAn__RRA SPECTRAN-F V2.06 SOFTWARE  ADDENDUM 4 REV 0

222-S COUNTING ROOM WESTINGHOUSE HANFORD 01-AUG-91 04:14:13

ANALYSIS PARAMETERS

MCA UNIT NUMBER: 1 / ADC UNIT NUMBER: 1.0
DETECTOR NUMBER: 4 / 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

ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

u.'}

ENVIRONMENTAL BACKGROUND SUBTRACTED
LD CALCULATION PERFORMED

MEASURED ENERGY DIFFERENCES LISTED
MOBTIPLET ANALYSIS PERFORMED

SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANO:
ANALYZED BY: MAX -

" DESCRIPTION: R9419-5530
wc. RY DESCRIPTION: 134B40-A 22/LIQ
SAMPLE SIZE:  1.0000E-03 LI / CONVERSION FACTOR: 5.0000E-01
SIANDARD SIZE: 1.0000E+00 EA
ANALYSIS LIBRARY FILE: ANLOOO

COLLECT STARTED ON 1-AUG-91 AT 03:23:45

bty

COLLECT LIVE TIME: 3000. SECONDS
™ REAL TIME: 3018.  SECONDS
DEAD TIME: 0.60 %

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

wew.aY CALIBRATION PERFORMED 21-JUN-90
"EFFICIENCY CALIBRATION PERFORMED 14-MAR-91
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CLL-d LUWINE LING MUV WL LvaNuual A unv ViTnuuToa VY .dToaw

PEAK ANALYSTS yyc sp-um-pp-025
ADDENDUM 4 REV 0

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

1 55.12 27.67 1.16 1703. 930. 14.2 SB/TE-X
2 951.50 475.54 1.6l 2949. 501. 33.9 CS-134
3C 1127.41 563.46 1.48 2132. 2450. 7.2 CS-134,
EU-152
4C 1139.56 569.54 1.48 2150. 4459, 5.5 CS-134,
BI-207
5 1210.31 604.90 1.59 2237. 28183. 1.3 CS-134
6 1324.13 661.80 1.61 1495.  2433]. 1.4 CS-137
6B 661.38 251. 9.7
7? 1592.44 795.94 1.68 1133. 20598. 2.1 CS-134
8? 1604.68 802.06 1.68 1078. 1879. 15.3 CS-134
9? 2336.04 1167.82 1.84 641. 350. 88.3 (CS-134
10?7 2346.79 1173.19 1.84 591. 14512. 2.8 CO0-60
11 2664.84 1332.30 2.44 191. 13049. 1.8 CO0-60
~2 2730.27 1365.04 2.19 131. 487. 12.2 CS-134
13C 2799.41 1399.64 1.48 53. 131,  22.2 1I-132
~14C 2802.59 1401.23 1.48 58. 121. 22.9 BI-214
15 2921.09 1460.53 2.60 56. 771. 7.9 K-40
“T58B 1460.72 581. 4.7

O,

ERROR QUOTATION AT 1.96 SIGMA.
PEAK_CONFIDENCE LEVEL AT 85.0%

c AULTIPLET ANALYSIS CONVERGED NORMALLY
77~ MULTIPLET ANALYSIS CONVERGED BUT GFIT > 4
B - ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND SUBTRACTION PERFORMED USING FILE BKOO14
BACKGROUND DESCRIPTION: BKG

BACKGROUND COLLECT STARTED ON 11-DEC-90 AT 10:00:00
BACKGROUND LIVE TIME:  11292. SECONDS



222-S COUNTING ROOM WESTINGHOUSE HANFORD

SAMPLE: R9419-

A COLLECTED ON
| VED TO

RADIONUCLIDE ANALYSIS REPORT
NUCLIDE ACTIVITY CONCENTRATION IN wuCi/LI

DECAY (KEV)
MEASURED ERROR CORRECTED ERROR EXPECT
LLD<3.08E-01 LLD<3.08E-01 911.07
LLD<3.08E-01 LLD<3.08E-01 911.10
LLD<4.34E-01 LLD<4.34E-01 338.40
LLD<6.85E-02 LLD<6.85E-02 433.94
LLD<3.39E-01 LLD<3.39E-01 657.76
LLD<2.63E-01 LLD<2.63E-01 59.54
LLD<8.24E-02 LLD<8.24E-02 74.67
LLD<8.24E-02 LLD<8.24E-02 74.67
LLD<7.36E+00 LLD<7.36E+00 43.10
LLD<6.67E-02 LLD<6.67E-02 1293.64
LLD<7.09E-02 LLD<7.09E-02 411.80
LLD<8.82E-02 LLD<8.82E-02 356.02
LLD<1.59E-01 LLD<1.59E-01 165.85
LLD<2.64E-01 LLD<2.64E-01 537.27
LLD<1.65E-01 LLD<1.65E-01 190.23
LLD<6.50E-01 LLD<6.50E-01 477.59
LLD<7.24E-02 LLD<7.24E-02 569.70
LLD<5.51E-01 LLD<5.51E-01 727.27
LLD<7.00E-01 LLD<7.00E-01 609.32
LLD<7.00E-01 LLD<7.00E-01 609.32
LLD<6:55E-01 LLD<6.55E-01 1120.28
LLD<2.64E-01 LLD<2.64E-01 1764.51
LLD<1.05E+00 LLD<1.05E+00 88.03
LLD<3.61E-02 LLD<3.61E-02 165.85
LLD<5.99E-02 LLD<5.99E-02 145.44
LLD<4.70E-01 LLD<4.70E-01 133.51
LLD<7.50E-02 LLD<7.50E-02 846.76
LLD<3.10E-02 LLD<3.10E-02 122.06
LLD<6.91E-02 LLD<6.91E-02 810.75
1.24E401 +-2.34E-01 1.24E+01 +-2.34E-01 1332.50
1173.24
LLD<4.95E-01 LLD<4.95E-01 320.09
1.45E401 +-3.19E-01 1.45E+01 +-3.19E-01 795.84
604.70
LLD<7.65E-02 LLD<7.65E-02 818.51
1.44E+401 +-2.23E-01 1.44E+01 +-2.23E-01 661.65
LLD<7.96E-02 LLD<7.96E-02 1435.86
LLD<3.62E-01 LLD<3.62E-01 1408.01
LLD<1.35E-01 LLD<1.35E-01 1274.45
LLD<1.33E-01 LLD<1.33E-01 105.31
LLD<1.68E-01 LLD<1.68E-01 1099.25
LLD<8.14E-02 LLD<8.14E-02 482.20
LLD<5.59E-02 LLD<5.59E-02 279.20
LLD<6.95E-02 LLD<6.95E-02 364.48
LLD<2.61E-01 LLD<2.61E-01 667.69
LLD<7.43E-02 LLD<7.43E-02 529.69
LLD<1.09E-01 LLD<1.09E-01 847.03

5530

0. DAYS,

1-AUG-91 AT 03:23:45
0.0000 HOURS BEFORE THE START OF COLLECT.

\
¢

01-AUG-91

WHC-SD-WM-DP-025
ADDENDUM 4 REV O

04:14:13

ENERGY COMPARISON

DIFF
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KR-
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RA~
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85M
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~

0
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238
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1
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RURH106
SB-
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SC-
SE-
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SR-
SR-
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TA-
TC-
TE-123M
TE-125M
TE-
TH-
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TH-234A
TH-2348

Tl
u

46
75
113
85
91
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182
99M

132
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8

U-235A

U-2358

LLU<.
.82E+00
.61E+01
.83E-02
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.27E+400

1
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LLD<3
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LLD<2
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LLD<7
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LLD<6.
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LLD<3
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LLD<3

LLD<3.
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LLD«1.
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LLD<3
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LLD<2
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+-6.35E-01

LLU<Z

1
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.41E-01
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.36E-01
LLD«1.
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.02E-01
.02E-01
.48E+00
.48E-01
.48E-01
.49E-01
LLD<6.
.25E+03
.97E+403
LLD<«4.
.44E+04
.07E+00

LLD<3
LLD<1

LLD<1
LLD«]
LLD<1
LLD<1
LLD<1
LLD<2

LLD<2
LLD<3

LLD«1
LLD«1

LLD«9.
.30E-01
.04E-01
.91E+01
.04E-02
.36E+00
.68E-01

LLD<4
LLD<4
LLD<5
LLD<7
LLD<1
LLD<1

LLD<4.
LLD<9.
.01E-02
.00E-01
.07E-02
.32E-01

LLD<7
LLD<«1
LLD<7
LLD«1

LLD<S.
.80E-01

LLD<2

LLD<3.
.61E-02

LLD<3

LLD<9.
LLD<«4.
.27E+00

LLD<3

LLD<6.
LLD<S6.
LLD<2.
LLD«9.
LLD<6.
LLD<6.
LLD<2.

.0ct-ul
.82E+00
.61E+01
.83E-02
.64E-01
.27E+400
LLD<4.
.57E-01
.23E-02

29E-02
47E-02
78E-02

46E-02
89E-02

79E-01
15£-01

54E+01
23E+00

21E+03

14E+02

53E-01

53E-01
86E-02
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11E-02

91E+00
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1¢0U.
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U-237 LLD<1.87E-01 - LLD<1.
W-187  LLD<2.35E-01 LLD<2.
XE-131M LLD<1.65E+00 LLD<1
XE-133 LLD<1.04E-01 LLD<1

[33M LLD<3.90E-01 LLD<3.

*5 LLD<5.00E-02 LLD<5.
At .8 LLD<3.76E-01 LLD<3
Y-88 LLD<4.07E-02 LLD<4.
Y-91 LLD<2.37E+401 LLD<2.
Y-9IM  LLD<1.00E-01 LLD<«1
IN-65 LLD<2.01E-01 LLD<2.
IR-95  LLD<1.23E-01 LLD<1.
IR-97  LLD<7.04E-02 LLD<7.
TOTAL 4.31E401 +-7.81E-01 4

EBAR = ***** MEV/DISINTEGRATION

MAXTMUM PERMISSABLE ACTIVITY = 1.27E-

87E-01WHC-SD-WM-DP-025208. 00
35E-01ADDENDUM 4 REV Oggs 74

.65E+00 ’ 163.98
.04E-01 81.00
90E-01 233.21
00E-02 249.79
.76E-01 258.41
07E-02 1836.06
37E+01 1204.90
.00E-01 555.60
01E-01 1115.55
23E-01 756.73
04E-02 743.33

.31E+01 +-7.81E-01

STANDARD DEVIATION =

09 UC/LI

TOTAL MEASURED ACTIVITY = 4.31E+01 (+-7.81E-01) UC/LI

% TECH. SPEC. = *hiiws (y_wk)

ERROR QUOTATION AT 1.96 SIGMA
LD CONFIDENCE LEVEL AT 85.0%

-

P
PEAKS NOT USED IN ANALYSIS

LENIROID  ENERGY NET AREA ERROR GAMMAS/SEC

CHANNEL KEV COUNTS %

o
N

55.12  27.67 930. 14.2
—951.50 475.54 501. 33.9
J1127.41  563.46 2450. 7.2
“3139.56 569.54 4459, 5.5
~1604.68  802.06 1879. 15.3

2336.04 1167.82 350. 88.3
2730.27 1365.04 487. 12.2
2799.41 1399.64 131.  22.2
2802.59 1401.23 121.  22.9

.15E+02
.50E+00
.99E+01
.66E+01
.11E+01
.50E+00
.73E+00
.40E+00
.22E+00

NN W—WOD

0.18




WHC-SD-WM-DP-025
ADDENDUM 4 REV-0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R9416 2291-2-4
Analysis: Sample Prep:
URANIUM UNDIGESTED
instrument: Procedure/Rev:
wB88807 LA-925-106/A-2
Technologist: Date:
M. FRANZ 10-08-91
Starting Time: Temperature:
16:00 24degC
Ending Time: Chemist:
23:00 S. CATLOW
Description Lab ID Description Lab ID
1]INITIAL LMCS CHECK STD R9413-5540 ||11
2|REAGENT BLANK R9414-5640 ||12
3|SAMPLE 2291-2-4 R9416-5740 | |13
4| FINAL LMCS CHECK STD R9419-5540 |14
5 15
6 16
7 17
8 18
9 19
10 20

andard
Type

Primary Book No.
and Aliquot Vol.

Second Book No.
and Aliquot Vol.

Third Book No. ana
Aliquot Vol.

rinai vol. o1

Standard

LMCS CHECK STD

85B38/0.1 mL

NA

THESE SAMPLES W

[ERE RERUN.

A-6000-881 (03/92)
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"URANIUM BY LASER ANALYSIS - UNDIGESTED SAMPLE
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'URANIUM BY LASER ANALYSIS - UNDIGESTED SAMPLE
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ADDENDUM 4 REV 0
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PLUTONIUM ANALYSIS - UNDIGESTED SAMPLE.
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PLUTONIUM ANALYSIS -
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WHC-SD-WM-DP-025
ADDENDUM 4 REV 0

e

-~
o

:%/Jb/jj

P A/ 75/ LGS - 5281
Serias o Sempis Peun T Joee Tuwe lasams | Prmoniy] | : ! N ’
R 9416.-3881] 102AW Po6=14=91"{ 13117 | 26 5
Aosutt Uniy Craige Cose Roruna {._‘3{_,
PU239/90 lLA-SOB-lSé uCl/0 w1eTc 0 v @
Sampn Sus Cusiomer 10 i
? j,; —:—ug,_p_q .
Pamerts. Caicutsiions. fasu: i
" | DUPLICATE SamP “AEA-450 MIN" ’ ?
5 COUNT AS uCI/L \ ATTACH PRINT OUT (/ ?‘o>(z>('7s"8)- 9
: P.:?is‘ ‘",P;(;B-‘“" . 325.49 =817
’ 3 . ermnen P
| E BWETLLg
j B3% b e e
' Ansiysi - § Angiynd - 3 Ansiyel - 3 Anaiyad - & Angeyp o & 4
e T b ;
} 107%&-4--—' )" -\ ﬂ |
ty ne Compisten g M
! —4& W’
5.

ey
“ﬂq\ -

lead P2 pa/on
$770 Do)

Anetyw <2

[

I4 — .
v~ PP RIYI7- 5591
s — | .o .
Seral o Sampte Poww [->™ Time laonsn Prosty l‘, -ﬂ]
R 9419.-3%081 ’102AW © 6-14-91 [ 13s21 | 26 ‘
[ RAssuit Unug Chaige Cose Aerune /5‘ - /o
PU239/40 | LA~503-156é | % RECOVERY | W1BEO "1
Sempee Suse Cosiomar 1D
P 10010~ 400 m /. 8TD
Romacia. Cowulaions, Agsuile.
- Q0
AN e RERUN 27 YD g0,
3 - 1]
v3dy ' “HEAASO Mi 325.44
STD VAL. Zon¢ &’ %REC /7. yl‘lo ATTACH PRINT OUT
P36 @'5"3);'&&’_‘“-“ T

V.

R Y2972 ininmlll a7 /5'%/W]

157



CEMEERAL AL F HN ENERLCY A NA L Y 21 ¢
Few, 1,190 h NHC SD wM DP Ued

ADDENDUM 4 REV O
PaTA REDUCTION REFO

Counted on? Tsr1esetr @120
lletecteor/Geomatr2 mumber? ]
Count tiwe! 0000 ;

FEAN AMALYEIE

4

Foalk Fealk heidght Fecol center F LM

In Imitial Final Tniticl  Fimel Imiticl Tinel Tmitial  Fainsd
1 TR BRATL2 TH0,2E0 40240 20,000 e.on1 10000 A,400
2 243,82 2634 ID3,.20¢4 1&:.000 Qo314 €.000 1.EAT
3 x3.2 e.a 2000274 12,0800 N304 L0 A8
S~ 1 21730 21aHs.7 271,160 14,000 2,11 2.000 L. TR0
. o L, 0 4.7 177,100 TELO00 AENEANS XS BRI IARL o
g SR 1.7 143,658 20000 1o1an 10,800 AN
~ R 3.4 2.7 1¢1 .18 &.000 13,5372 2,000 1.7%1
e Gl 4.1 c1.720 AR IEANARY IZ2.A00 Lo ano LA
— ° 1.0 N 21200 12.000 0,200 5.000 0 200G
.E’m‘"
: FE&K REZULT
‘;’\

e ak AEM Fe2l Comtroaidd © Count Aol it
I Iscotore Frzct, Eoor. A FE Tiff, FLieM Fote o m 3. m alil o
~r ] “u“S: N.TEAND LT & . TEA n.once 0,01 AT 00 211858 2 .140E-CT
. 2 Fg239 0,042 U472 R 0.00z AR 1. 11 37\11 D1&TE-0
— nm;@l S0 DA% 0018 0.12%E~41

2 0,0002 .21 L0 0.02 0013 DLAEZE-DT
Ty pynze NLATTY G147 G108 0,015 0,04 11,47 204,51 0,921E-04
o Froaal2d4d D 1A Do1Te .01 0201509

= 0,0 23 4.7014 [ABREAD 0.Z20 1.27 AN A

n,onte 4.7¢ AR N,14 1.00 AT

i D.,0012 4.Cav Q0L D10 DLOET no2%

o G.on27 1.214 o1 0,23 1,47 DLk s

o 0000 .17 n.o0 0.0 D.an 0,127

NETECTOR CALTEEATION
Criergwe {HEW) A07TL L (0,00 48T V¥ Chonnice )
Emer2y ronze (HeW)? 4,071 TC &, ATE
Efficiuney D.153% CFM/DFM

TOTAL COUNT DATA

ltem 1 2 Focovery

[}
o>

T 2
Faw srectrum 114400 100,000
Emoothed 41422, & e, 007
Comro-ite fit A1&4565. T 100,081
roclduele -28.7 -0.067

']
(v
[
i

i

|

t

finclezed Dl o e e ————

BEST AVAILABLE COPY



-

a
e &

0.

<

+

-

il

3

(ad]

+

*

Le

1

~

.

Ci

3

9P ]

[ag]

[l

+

L7

Ci

Cs

(9]

i

3.

3 s

N OF

.

-

+

9

3
.+

.

1M
111
121
121
141

[a¥]

[}

2

T

.

<

<

K

161
1

3 LD

3 L2

k]

i 13

1

+

NG

Uy

b o0

.

191
¢

-
’

N2

4

(s

10,

1

Y
Tan e

ex=Xg

i
3
cl

cl

111,

U
ey]

i
L

O
N3

e

-

O
o]

Lax]
~J

f~

LI ot

o)
-
R ERRA]
s
PN
NGO
e
~0 ST
. -
<~ Q3
0. G-
<~
. o~
<
[aF IS
<

—
- -
[er N AN
C: <7
oSl o]

—
i
Cirg

+

+

12, 11,

1
31

~y "!

e il
.

<

[ nd]

JR ¥

*

1754, 1472

. ¢
»

.

o

~e

Lo

41,

. s

o

<~

*

12,

10
Y I §
11 .

by

-

P
‘g

o
)

17

oy

a0

[aF]
o0
L3

(o]

-

r.,._

-4

)

<-

[ax]
[

]
Ci
<

C-
<
G-

s

-

A

1

T4

A

4 Cu

3

<

e

<

-

[ar)

)

Ca

s

<

<o

[t

o

<

')

5 Gy

¢

al
-

Co

<>

[ep]

)

VAR

<

[t}

i

s

3

0

<O

<

<

<

<

C

y

Cs

<

[ar]

5

Cs

<

<)

Cs

<

<

<

<

o

<

L]

<

<

(%]

<>

<o

Ca

C»

<y

[F]

®

N

(]

<o

<

Cs

<

a1t

153

ADDENDUM 4 REV 0
BEST AVAILABLE COPY

WHC-SD-WM-DP-025



WHC-SD-WM-DP-025
ADDENDUM 4 REV 0

BEST AVAILABLE COPY

———

160



G M E R AL AT T S B Fw
Fewv. 1.1

DATA REDUCTION REFORT ch-SD-ViM-DP'Ole
ADDENDUM 4 REV 0

S
SéTL

A R N
Fite IR SnuSiTe =z
Cognbted on! PP =l B GRS B &
Daoataptor /Beamebry numier ! I
Cownl Lo ! TOOLO

o 2! Facl coenton Tau

rn boiticl  Finel bl

1 < T2 LA ony o by

ey R S ¢ ca b R N A Y SN o -

~ a0 o TN 0T, 20,07 17 000

e - o L (A EE R A

- - e Mg TIAT DLl TA T 1Y NAN Loy

e S e PRI S0 D X N : woe WU [
bonl A EI | I DNLT AN ATT An Y N 1T 00 17 0O0e noooee
o ' o R o~ "ves e A Y LR <. ? A ’ Ce W sy N

o :

— AE S Pont furmurold Tt Acbiod!
rroets P QL. Tiff.  T'WHM Fote ofm 3 m i
™~ LTS LTSNS G, TTT 0,018 0,07 X000 104 . 22 G .T70AF 0
moTRL Tt nonta fooATmE LA
- LR ) P s L T S » ~ B .o “ ‘
N DhTINND - AT T A0S AR D) noonT N 20 L A o TNOE T
e (U N SV W W) DALY Rl ~ v [ Y . e - . PR Wy e LI S WO T et e, . .
. & " OO AR -0, 000 QO 2348E-0"
’ o nonnas 5L.200 S.o0T (AN B 0.7 0.II0E-N
eyt FoalI? DLOAE? T AT D13 0 00y 004 AN DL D ADTIE Y
By 2an 1A L 1ER 0000 0,272
NETECTOR CALTERATIOQN
e Erergw (HENY - 4 020 4 (9. 004803 Chomniel
Ermerde randge (Melli? 4,020 TO 4477
0

Effi LO01Y CFMADEM

TOTAL COUNT DATAS

SQe ey
1 O OL000

g
-
"
-
b
=
.
i
=
<

)

3
-3 LY A

Loy spe

Law = trom 13 ¢ 0000
5 130,000

Ew T S A ]
1O

f C
Smootined
Comrosi

kL 106,074
Frosidugel

~e- e

in D
“n
-
er
—_
i

-3
S
|

, , 2T
O L T O o e e e e e e o
51453

BEST AVAILABLE COPY

161



~v‘.\'|'v\'(rl\'.\l',\\(\1i

\\\\\

/y~z..:lr‘::‘4)7

WHC-SD—NM—DP—O‘ZS
ADDENDUM 4 REV O,

P /.--:-’-y:rr‘-))/;.- -----

BEST AVAILABLE COPY

16«



o
0.
A

C: Cs T

0
0
A

P —

L€y Cr

PO

Cy O

Ca Cr o

Co C

o

¢.

1

-4

~

[e¥]

<a

-

o

0

<

[AI

i

2R

Yo

¢

'S

—

N

Cy

) v

e

Lo

. Gid

i

I

)

C

Ci

-1

-

i 0

SENN i}

Cs

P

[T 4]

L ha I o8
.

T s

.

i 4

-
a.

L

-

1 H

Timy
Ci w4
(e

15,

(et

[&F]

Lk

13

i

«4

7
[

“0
AR

[}
P

<>
[ak]

~

Lo

i

!

.

U3

-

11,

U

- e

[of}

11.

~i3

Ly

[}
oF}

-
L

~

-

L7

- am
-

~no
AR

<~

fp)

Pl

i
[BF]
[dx]

Q-

<~

-

o

Ci
(9

[
 oF |

TN

<

[ «f)

<

C3

<

Ca

<

<

+

.

(A3

KIS

[at]

<

Lo

L)

s

984

5 4
Tars
o e

Cs

<

<)

s

: Cs

141

<o

N
o

s

[ 5]

L oo

-

1
L3 o~y
< -

o

<

BN o]

v v

P

i
-

)

&8}

-4

4

B &)

WHC-SD-WM-DP-025
. ADDENDUM 4 REV 0

BEST AVAILABLE COPY

163



, WHC-SD-WM-DP-025
) ADDENDUM 4 REV 0

LR

RS
-4
a3 I
ey
[
[ ZE 08|

-~ e

1

~ s

-~

a

“

tiLe!

“ N

P

L]

A
i

Ll

e
~o
o

“

€

LY

[

-4

BEST AVAILABLE COPY



4

J )

3

~

e

SoTNT = - MO o
__________ b Ve a’ S
-
-
-
D -
-
P
.
L e e e e e e e
-

WHC-SD-WM-DP-025
ADDENDUM 4 REV 0

SEST AVAILABLE COPY

165




o ' PRI [ PEE TR S L0 B H [ mn;_.‘Fm 1 ‘:._‘,.Am\. [T : EEE T ST SR g 1 cos o=
LR B [ AR N
FIE AR o>
vt 1w
a o
[ ]
| <
L T AL BN ST S5 JAEE ISR SRR SR NN O NS U R NP I &5 T A0 IV AN BN DRI A SRS I ¥ RN N Y B N U B ARSI I ) | ST ST I SR ERR IR = 3
oo fry Li € b o0 i ] LU SR [
LR PR | RIS P o9
) ) wn =
Vi Wl
28
X
Couou i e Sy [REETE I S IR A I | joLd f- . LY ¢ - b o0 L OEIE - BV I RPN ¥ ] Ca G s £ Cr € w4 Coovd
PIE I P R (1] ot L
Le¥] A
. .. - . . P . O .
o el Dy e [SP R E I IN ¢ [ ({7} G oo f <o ~ 4
v Odoa
LA \A
Lt ' - : . - - - v - . - = - » - . ~ . . - . > - B - - - - . ~ - B > . - > - - - .
s €03 Cx s 121 4 ¢ R D RIS # o N N ¥ B SR A ] LRI ' A
| ) DEERY i v
| Py o
- . E » B N R . . . . . P - - . > T
[ (RIS T ST 4 T S A AP B AL res O | &3] ()] LRI SERN S S A B O B R B S
i [ 3¥] 1y
Py e
. .

PEF N . e e e e e, . o S PR
[ ST P SR B S NI 39 14 54 wq 1) RO N S O 1€ [ 0 TRV MO S v Ca T Kx € [SETE TR B AP 36
[S®] L vt T a4 1) C
: pe: 1 ¢
Y
. . . - F » . > N . . . . . . B L. - , . ~ . . . . . g [ > . > v > - > > .
oo [SERIFI O I o I &3 BN ¥ (2] SRR e[ [ (30 (987 €3 K3 44 €3
ay T L'} vt LA S AN AT L T P L
.- LEE ] LI D S
1
e e e P Ca e w s e s e e L e e e e e e e e e e e s e e
LS ILO0- I SO R S T TN AR SN EPE ST I BCEE SOTY BN A S M & B o BNLNONN £ B UArSRF I SN S DI B B W C§ o> b b [P SR A A TE 6 SLORTIE 96 I SRR SATRN S 20 1% IE OO
“- Py o e LSS SRR I £ PN T BT S e
i o IR v Lk T
-3
. . . D L e e e e .. [ . PR
[ SE T OF T o T S S R SR S ERET RPN A5 BEEE IR SREETE B SRR o e N O A (SRR O | -1y [ R ER O v
M [ap] [ SN A PN 1
> 1
EEIE ERTE SR BT ~ i oed EEEIREEE B oX ) -t AR IR SR TR I IR TR S £ JAE B INE O BEEIE L L R ) vy A}
) EEE R H cao1 i () AP LA SRR o I SRS IR N Y I SOV K% B 4 iit T
i vt it AN & X (o} :m: v ap ri¥ic s L
H - . - °

166



SAMPLE STATUS REPORT FOR R 9416.

~~SPATCHED: 6/14/91 13:17
"CEIVED: 6/14/91 13:31
EXT. DETER. RESULTS OR STATUS
%* % % % % % ke kK kKK khkhkhkkhkhkhhrhhhkhhhkhhkhkhhkhkhhkhhhhhhhih
5000 APPEAR CLEAR LIGHT YELLOW AQUEOUS
5000 APPEAR NO VISIBLE ORGANIC
5000 APPEAR NO VISIBLE SOLIDS
5720 TB OUT FOR RERUN
5720 TB 1.32000E 04 ucI/L
5725 AT OUT FOR RERUN
5725 AT 1.680000E 00 uCI/L
5730 GEA 1.54000E 04 ucCI/L Cs-137
5730 GEA <3.90000E 01 uCI/L Eu-155
5730 GEA <2.87000E 01 uCI/L Sn-113
5730 GEA 1.89000E 02 ucI/L Cs-134
5730 GEA <2.19000E 01 uCI/L Ru-103
5730 GEA < 2.73000E 02 uCI/L RuRh-106
5730 GEA < 1.53000E 02 uCI/L Cepr-144
~5730 GEA < 6.02000 ucI/L Nb-94
5730 GEA < 3.15000E 02 uCI/L Ra-226
%740 U OUT FOR RERUN
5740 U OUT FOR RERUN
5740 U INSUFFICIENT SAMPLE
~5740 - U 1.88000E-03 G/L
=781 PU239/40 OUT FOR RERUN
"1 PU239/40 3.69000E-02 uCI/L
s 2 AM241 OUT FOR RERUN
‘5782 AM241 OUT FOR RERUN
~5782 AM241 <2.370E-02 uCI/L INSUF.
"'5786 SR90 OUT FOR RERUN
5786 SR90 OUT FOR RERUN
5786 SR90 8.10000E 00 uCI/L
~5787 H3 OUT FOR RERUN
5787 H3 OUT FOR RERUN
O%787 H3 5.65000E 00 ucI/L
5881 PU239/40 3.67000E-01 ucI/L
5920 TB OUT FOR RERUN
5920 TB 9.71000E 01 % RECOVERY
5925 AT OUT FOR RERUN
5925 AT 9.48000E 01 % RECOVERY
5930 GEA 1.05700E 02 % RECOVERY Cs-137
5930 GEA 9.68000E 01 % RECOVERY Co-60

WHC-SD-WM-DP-025
ADDENDUM 4 REY 0

102AW

END OF REPORT

2291-2-4

TIME: 5/26/92

SAMPLE HAS NOT BEEN SLURPED

OUT OF GOOD

RANGE? ANS?
% d d * %k %

SAMPLE RAN R9402 SPLIT

)

e

\

’ :«_‘_4‘{_ p'\\-[’

N Y
N Y
N Y
N Y

£ILABLE COF

14:57
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%Kk ok ok ok ok
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W18TC
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO

167




i
H LA i
: : 1 -
. -4 H
[ SRR : [99] i
N i
i
v i
3 v i
-4 L [P (o} ]
v st P s o l
1 . L . . !
IR S i} i IS [ < i
LRI T O B S i
Ix ;
- 1
i
. i
= ]
teowt [ap] . i
. . L 13 AR P
G g - . > N [BEER
PN a1 W3] 1) i
S BT Al 1 P (]
- 1 k> [ ]
3 [ u.
.l [ LY
-2 e N
o R o
8% [ b ST | [Ty Ly i [} -
w o] [ s < -1
Yo }e- LT . B ry
i e < < 3
Laj e =3 )
-1 [4)] - r !
= Ll - [ 3 <@ oo [
-1 - () G. b o

G.
S Y

WHC-SD-WM-DP-025
ADDENDUM 4 REV 0

<Ll o
- Iy Ly O~ .
a i 1) b
B - +q %1 3} A
e [ g !
I (PR L
-4 ty -4 L
o3 [ .
o o e . - o

i w4 Ll -1

[

ay s W (O T I i
Gy i e
s 5T 11
.l a1 s (§F] A1 o m L
- ¥ a1 ..
({9 [ P e
SO TSP o RS L A7 ] '.. -
Ll - M Ty,
; i )
TR L e 5

~
-

168




1IOLESENDD  RAU = .., CMODELED BEAMS 0 1.0, - E70 tITi T
WHC-SD-WM-DP-025
ADDENDUM 4 REV 0
i
~
i i 4 . .z
-
........ P
fole)
ol
—
WD
Cl’*:
.
. .. P e v v v e s . e e s LI
<4
e e . R

169

]




i .o ' ' L B L T S ' [ I T A B R R | LANEE SV RS B "W B POl SIS T TR ISR SRR U TR B G S [ SR S TICTE b R EEU TR S S S S N
LR Y A Ploets L0 oad IS B 1
R IR T R - -4 ri
&}
L O R I A (991 (RSN S I | L o B TR I O B AT XN B T I R PY T H A W ofig o . <o : LOETEE SR B AU I SR
i v 4 o ] LIE TR TE IR B | G-
L1 - 4 (4
. n o
o~
o >
B g . - - . 4 . 4 - L4 - . 4 » . - - . . . . > . . . . . . . . - . > * . - - > - v B . » [ TY]
LI S N Kla [ 1) v ey IR i vt iyl vl v g v a0 L] I LI [ o ox
el Ui G o
SR M_ el
“- ==
|2
oo
(SRR 3] A P ety Ul gy b -t <o ovtoed O (SR I B Y=
by za
=X <
(]
S
, £ €2 w4 v s a0y i ¢ s NI =) Cr o) RER IS o (VIR Y I A IR I 2 L oI 361 LXEIE 3% BESIE SFRN 31 )
| : L O ] LI PRI (1
~n (7] . 4 1
v 1 v
[
vi
[ T T S
(s < <D [ SURETY IR SO S JN'sb BESPTE SL IR NN ST o B o BN < F JOLY IR ) SR ) K SR ¢ T A [ et L U3 ST e T L G O O o o G Qo KD 0Dy eln ar gy 0
. -t (] 4 [IERER] L2RUR A VN A B SN
[N i Clrw
[4F] ot
.. . - - . . S B ¥ B > - - . » - N . 3 - " . . . - N . . » . . . - - - - B ’ - - * > > - > P -
3 o Elr vl aed SRR BESU RN G I A B IR BN | ) Pry owt Bty o~in B En () « ERE I I | Caovdowed G K
1 ) T o vd
P v
"]
N
s s I T Poe e s I T T T U S
Q) < oelx ovd (AU oF BRNRIETTIN VLS NEF B RN A S TG 0 4 o o 3y Cr O g O
. ot Ol v .
| T v
Lt
< : .
[ S L O O P . S T T S Y VR S
[ BC T o B [SUREITIR S TN 20 BN o LSRN S I o3 A0 oF I TR O A I F ol oF Y] LR { PR SRR & S 54 €3 ¢y oy G
G- t . RN £ I o |
. RR] i
_
F T T T T T OO N FS
Co K00 it K aed v T e v e o L e ovd (D =4 € 00 Cr ol
40
-3 iR
PR R ERRIR I i vt vd vl ovd v o2t T ol v At v vi T v ey vl o
i =i Ot b T CIPd e G [0 Gy O e v Ty U s ori T DYoo
(el i vl v vi vi i o4 w4 O O} Yy L A N
& ¢ s
o ra s

170



3

WHC-SD-WM-DP-025

ADDENDUM 4 REV 0
G ENEFRAL S L OF A ENEFRGY AMNAL Y 2T C
Few. 1,10~

DATd REDUCTION REFQRT

EAMFLE

|
File I SD&O0QT.ERC

Counted on? solesel @13
Tletwebar, Gﬂomctr: numbher? &L
Cownl Limeo IC000, Cew

RS

iyt Fazl center ELHM Tau
21 Initi=1 Fimcl Tuivitaal Faneld Iai
; 1

m
M
T

I

(1)

n

—~ 2
—
2
[
o i
=
£i -
[y

R Bta )

D T

B B

DD T D e

A4.4  J&V.TT7AH 3EATTS a0 “00 10.577

<O
—
PR
-

=

324.2 3’3'..-‘7"'8 206,718 20,000 11,145 OO0 .
I 19.2  246B.R28 24B.E828 ;.“OD .78t & 000 3.
4 DTEA L 2TAL003 274,008 20,000 10,612 19,200 iR

FEAK FRESULTSES

AkA Feol Cunmbroid Count "o
o fien, Diff, FUHM Bove oSm 3w ]

oo

NLGATE  GLTTA TLTTR 00014 0.0% 0 71,81 o091 0.
LTS BLTTDO0. 019 6. &TRE

0.0511  T.O19F 5,489 0,000 0,03 .50 0,00 0. &24E- 00

JABD 5, ARF -0 017 0, ATRE -0

n.0073¢8 =, 32 0.02 o018 0G0 CLITIE- D

0.7819 G147 TO1G7 -0.011  0.0% 1,57 0.01 ©.IILE-00

1AM S1TT -0, 013 0, TILE-00

WETECTOR CALIEBRATION
Erordue CMEVY - 10“5? + (0.0047 Y Channie]
Frierdy ronde | . 1.097 TO  &,9:89
Efrioianey warwkver CEMTIFM

TOTAL COUMNT DATAH!

Ttem Totzl W Rocoevery
ew srectrum £3120,0 100,000

Zmaotihned £T417°.7 100,000
Comroolite Fit 37204 100.2072
Fooiduale -172,4 -0.272

Mol e d D) o e e i

L3067

[

BEST AVAILABLE COPY

171






< O O
Cr
P
4 v

<

y

[«

Co

Cs

<

’

i

A

(o8]

o)

(]

o

[a)

<

[

)

4

C

Cx

’

-

(S

.o

1.

L)

-

<>

21

Ci

[oF

*

8] 1

101

e

-~

*

”

e

ci

-

-~

(3PN S AN A VAN 53]

Leg])

[aF

1.

i

I

1

Ca

T

L

-4

-q

+

[

b}

[oF]

~

o 1y
) NG Cd
4

- - »
Lo I AR v
1 NG o
~s s o
[oF N I (1

i

-

<

11.

11.

14.

*

4

4

i N

N AN

4

L2

-

<-

[

30,

13,

~

ci

201

[iy]

(]}

LA

~0
[y

1467,

281

12

r.
Bl

(e8]
o84

24

(&
Cd

-

40

My

1

[aF]

<~

140279,

10530,

10,

]

11

T
)

. Py

N
A 53

[a2]
[aF]

L C

a;
r

[

o-

o pe

<
[

[ ap]

ri

t3
(o9}

G

¥}

[ o

3]

a:

Q-

]
I

A NI A
i

—
< i
<~

-l
~
T

-l
rar Qi
Toowd

-
.
1 G

13-

S

<-

1. 8:’ .

G-

[a$)
[oF]

o

f.
. pe
i
Ci
e
4
Ci M
TR %
i

0
~3

[ Up]

—a

' ﬂ..

[ad)

S

~

<~

Co

e

G2
g o

<
as
L

[ad]
Ca

<-

(&3]
ri
[ad]

~ O
e
. G

]

ri

-

e

cd

4

\
]
SRY

102

2.

(]

. M

-

C:
<>
o8]

EI SN
0
— Pt

[aF]

Ca

<

s

Ca

(]

o

Q

<>

C:

+

*

3

~
%

<

<2

voe

"

A
Ll

Ca

<o

<

<o

(]

o«

r

<o

141

<

<

<>

Cr

<

<3

G

*

LYY

O

<

<-

.

(]

0.

1

A0

.
(VR

WHC-SD-WM-DP-025

ADDENDUM 4 REV 0

BEST AVAILABLE copy

173



WHC-SD-WM-DP-025
ADDENDUM 4 REV 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R9416 2291-2-4
Analysis: Sample Prep:
STRONTIUM 90 UNDIGESTED
Instrument: Procedure/Rev:
WB26870, WB27812, WB27811 LA-220-101/D-0
Technologist: Date:
S. LAl 10-08-91
Starting Time: Temperature:
N/A N/A
Ending Time: Chemist:
N/A S. CATLOW
Description Lab ID Description Lab ID
1 |INITIAL LMCS CHECK STD R9413-5586 | (11
2| REAGENT BLANK R9414-5686 ||12
3|SAMPLE 2291-2-4 R9416-5786 | (13
4 |FINAL LMCS CHECK STD R9419-5586 |14
5 15
6 16
7 17
8 18
9 19
10 20
S w d Primary Book No. ¢ ond Book No. |Third Book No. and Fir  Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard
LMCS CHECK STD {150B46/1 mL N/A
THESE SAMPLES WERE RERUN.

A—6000-881 (03/92)
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STRONTIUM 90 ANALYSIS - UNDIGESTED SAMPLE
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STRONTIUM 90 ANALYSIS -. UNDIGESTED SAMPLE

WHC-SD-WM-DP-025
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WHC-SD-WM-DP-025
. ADDENDUM 4 REY 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R9416 2291-2-4
Analysis: Sample Prep:
TRITIUM UNDIGESTED
Instrument: Procedure/Rev:
WB27818, WC16085 LA-218-113/B-0
Technologist: Date:
V. MASSIE 10-04-91
Starting Time: Temperature:
N/A N/A
Ending Time: Chemist:
N/A S. CATLOW
Description Lab ID Description Lab ID
1 [INITIAL LMCS CHECK STD R9413-5587 | (11
2|REAGENT BLANK R9414-5687 | |12
3|SAMPLE 2291-2-4 R9416-5787 |13
4 |FINAL LMCS CHECK STD R9419-5587 ||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

LMCS CHECK STD

34B49/1.0 mL

N/A

SAMPLES RERUN.

A~6000-881 (03/92)
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TRITIUM ANALYSIS - UNDiGE§IED SAMPLE
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WHC-SD-WM-DP-025
ADDENDUM 4 REV 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH

Lab Segment Serial No.: Customer ID:
R9417 2291-3-4
Analysis: Sample Prep:
VISUAL CHECK AND OVER-THE-TOP READING UNDIGESTED
Instrument: Procedure/Rev:
N/A LA-519-151/D~1
Technologist: Date:
M. BIERMAN 6-14-91
Starting Time: Temperature:
13:30 25degC
Ending Time: Chemist:
15:00 N/A
Description ! Lab ID Description Lab ID
1|SAMPLE 2291 -1-1 R9394-5000 |11
2/SAMPLE 2291-1-4 R9415-5000 ||12
3|SAMPLE 2291-2-4 R9416-5000 |[13
4 SAMPLE 2291-3-4 R9417-5000 |{14
5|SAMPLE 2291-4-4 R9418-5000 |{15
6 16
7 17
8 18
9 19
10 20
andard Primary Book No. Second Book No. |Third Book No. and rinal Vol. of
Type and Alic'~* Vol. and Aliquot Vol. Aliquot Vol. Standarr

N/A

N/A

A—6000—881 (03/92)

— e
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VISUAL CHECK AND OVER-THE-TOP READING ANALYSIS - UNDIGESTED SAMPLE
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WHC-SD-WM-DP-025
ADDENDUM 4 REV 0

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH

Lab Segment Serial No.: Customer ID:
R9417 2291-3-4
Analysis: Sample Prep:
TOTAL ALPHA/TOTAL BETA UNDIGESTED
Instrument: Procedure/Rev:
WB27809, WB27807 LA-508-101/C—-2
Technologist: Date:
M. FRANZ 06—-20-91/06—-21-91
Starting Time: Temperature:
08:00 N/A
Ending Time: Chemist:
10:30 S. CATLOW
Description Lab ID Description Lab ID
1 |INITIAL LMCS CHECK STD R9413-5520 | (11
- 2| REAGENT BLANK ~ |R9414-5620 | (12
3|SAMPLE OF 2291-3-4 R9417-5720 | (13
4 |FINAL LMCS CHECK STD R9419-5520 |14
5]INITIAL LMCS CHECK STD R9413-5525 | (15
6| REAGENT BLANK R9414-5625 | |16
7| SAMPLE OF 2291-3-4 R9417-5725 |17
8|FINAL LMCS CHECK STD R9419-5525 |18
9 19
10 20
w d Prin 'y Book No. $ nd Book No. | 1nira 8ook No. Fii  Vol. of
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard
LMCS CHECK STD {18B49/10.0 mL N/A
SPIKE 18B49/10.0 mL _ N/A
THESE SAMPLES WERE RERUN.

A-6000—881 (03/92)
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TOTAL ALPHA ANALYSIS - UNDIGESTED SAMPLE
WHC-SD-WM-DP-025
ADDENDUM 4 REV 0
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TOTAL ALPHA ANALYSIS - UNDIGESTED SAmPLE

WHC-SD-WM-DP-025

ADDENDUM 4 REV 0
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.TOTAL BETA ANALYSL1S = UNULULDILU dafruc

WHC-SD-WM-DP-025
ADDENDUM 4 REV O
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GAMMA ENERGY ANALYSIS - UNDIGESTED SAMPLE
WHC-SD-WM-DP-025
ADDENDUM 4 REV O
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WHC-SD-WM-DP-025
CANBERRA SPECTRAN-F V2.06 SOFTWARE ADDENDUM 4 REV 0

222-S COUNTING ROOM WESTINGHOUSE HANFORD 01-AUG-91 03:10:17

ANALYSIS PARAMETERS

MCA UNIT NUMBER: 1 / ADC UNIT NUMBER: 1.0
DETECTOR NUMBER: 4 / 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

ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED

MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANO:
ANf'YZED BY: MAX

SAprLE DESCRIPTION: R9417-5730

GEOMETRY DESCRIPTION: 134B40-A 22/LIQ

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

ANALYSIS LIBRARY FILE: ANLOOO

COLLECT STARTED ON 1-AUG-91 AT 02:19:31
COLLECT LIVE TIME: 3000. CONDS
REAL TIME: 3037. SECONDS
DEAD TIME: 1.22 %
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 21-JUN-90
EFFICIENCY CALIBRATION PERFORMED 14-MAR-91

230
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88
9¢
0C
11
‘T1B

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

[l

-

BACKGROUND SUBTRACTION PERFORMED USING FILE BKOO14
BACKGROUND DESCRIPTION: BKG

BACKGROUND COLLECT STARTED ON 11-DEC-90 AT 10:00:00
11292. SECONDS

CENTROID
CHANNEL

55
372
1024

1127.
1139.
1210.

.84 -
1324.

1244

1592.
1604.
2921.

.19
.43
.53
18
37
27
05
38

69
16

PEAK

ENERGY FWHM

KEV

27.
186.
512.
510.
563.

569.

604.
622.
661.
661.
795.
802.
1460.
1460.

BACKGROUND LIVE TIME:

™

KEV

bt b b

N =t s

1.16
1.
1.50

26

.26
.26

.55
.43
.63

.66
.66
.53

© 222-S COUNTING ROOM WESTINGHOUSE HANFORD

ANALYSIS

BACKGND
COUNTS

4427.
9723.
6026.

2042.
1986.
2579.
2346.
1615.

196.

166.
36.

MULTIPLET ANALYSIS CONVERGED NORMALLY
'NVIRONMENTAL BACKGROUND PEAK

NET AREA
COUNTS

2262.
603.
1210.

241].

248,
470.
3433.

483.
266023.

251.

2454,
246.
782.

581.

01-AUG-91

03:10:17

WHC-SD-WM-DP-025
ADDENDUM 4 REV 0

ERROR
%

NUCLIDES

9.4 SB/TE-X
47.4 U-235,RA-226

20.7 TL-208,NA-22,

11.0 ZN-65,RH-106

43.6 CS-134,
EU-152
40.2 C(CS-134,
- BI-207
5.7 (S-134
32.3 RH-106
0.4 CS-137
9.7
5.4 (S-134
25.1 CS-134
7.5 K-40
4.7

2

4




222-S COUNTING ROOM WESTINGHOUSE HANFORD : .01-AUG-91 03:10:17

SAMPLE: R9417-5730 WHC-SD-WM-DP-025
D*™" COLLECTED ON 1-AUG-91 AT 02:19:31 ADDENDUM 4 REV 0
C. J/ED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

RADIONUCLIDE ANALYSIS REPORT

NUCLIDE ACTIVITY CONCENTRATION IN uCi/LI ENERGY COMPARISON

DECAY (KEV)

MEASURED ERROR CORRECTED ERROR EXPECT DIFF
AC-228 LLD<1.30E+01 LLD<1.30E+01 911.07
AC-228A LLD<1.30E+01 LLD<1.30E+01 911.10
AC-228B LLD<6.90E+01 LLD<6.90E+01 338.40
AG-108M LLD<1.26E+01 LLD<1.26E+01 433.94
AG-110M LLD<1.12E+02 LLD<1.12E+02 657.76
AM-241 LLD<4.23E+01 LLD<4.23E+01 59.54
AM-243 LLD<1.29E+01 LLD<1.29E+01 74.67
AM-243A LLD<1.29E+01 LLD<1.29E+01 74.67
AM-243B LLD<1.15E+03 LLD<1.15E+03 43.10
AR-41  LLD<3.85E+00 LLD<3.85E+00 1293.64
A-198 LLD<1.18E+01 LLD<1.18E+01 411.80
BA-133 LLD<1.40E+01 LLD<1.40E+01 356.02
BA-139 LLD<2.60E+01 LLD<2.60E+01 165.85
BA-140 LLD<3.52E+01 LLD<3.52E+01 537.27
BA-141 LLD<2.77E+01 LLD<2.77E+01 190.23
35,7 LLD<1.26E+02 LLD<1.26E+02 477.59
1-207 LLD<7.54E+00 LLD<7.54E+00 569.70
B~ 2 LLD<2.64E+01 LLD<2.64E+01 727.27
B: .14 LLD<3.05E+01 LLD<3.05E+01 609.32
BI-214A LLD<3.05E+01 LLD<3.05E+01 609.32
B];214B LLD<2.63E+01 LLD<2.63E+01 1120.28
BT-214C LLD<2.08E+01 LLD<2.08E+01 1764.51
GD-109 LLD<1.64E+02 LLD<1.64E+02 88.03
CE-139 LLD<5.86E+00 LLD<5.86E+00 165.85
C&~141 LLD<9.70E+00 LLD<9.70E+00 145.44
CEPR144 LLD<7.67E+01 , LLD<7.67E+01 133.51
TS LLD- = “5E+00 846.76
LU-5/  LLU<&.Y1E+40U LLD<a.9y1E+00 122.06
C0-58 LLD<2.76E+00 LLD<2.76E+00 810.75
CO-60  LLD<2.57E+00 LLD<2.57E+00 1332.50
CR-51  LLD«7.82E+01 LLD<7.82E+01 320.09

CS-134 1.75E+02 +-9.43E+00 1.75E+02 +-9.43E+00 795.84 0.06

604.70 0.18
CS-136 LLD<2.65E+00 LLD<2.65E+00 818.51

CS-137 1.61E+04 +-1.31E+02 1.61E+04 +-1.31E+02 661.65 0.11
CS-138 LLD<6.30E+00 LLD<6.30E+00 1435.86
EU-152 LLD<1.93E+01 LLD<1.93E+01 1408.01
EU-154 LLD<8.85E+00 LLD<8.85E+00 1274 .45
EU-155 LLD<2.10E+01 LLD<2.10E+01 105.31
FE-59  LLD<4.93E+00 LLD<4.93E+00 1099.25
HF-181 LLD<1.50E+01 LLD<1.50E+01 482.20
HG-203 LLD<8.86E+00 LLD<8.86E+00 279.20
I-- ' LLD<1.09E+01 LLD<1.09E+01 364.48
I. . LLD<8.19E+01 LLD<8.19E+01 667.69
1-133  LLD<1.06E+01 LLD<1.06E+01 529.69
1-134  LLD<4.08E+00 LLD<4.08E+00 847.03

[-135 LLD<1.17E+01 LLD<1.17E+01 1260.41



K-40 1.95E+02 +-6.26E+01 1.95E+02 +-6.26E+01  1460.75 -0.19

KR-85  LLD<2.43E+03 LLD<2.43E+03 513.99
KR-85M LLD<6.09E+00 LLD<6.09E+00 151 . 17 WHC-SD-WM-DP-025
87  LLD<2.70E+01 LLD<2.70E+01 40258 ADDENDUM 4 REV 0
7 LLD<3.61E+02 LLD<3.61E+02 220.90
L,. .40 LLD<2.07E+00 LLD<2.07E+00 1596. 20
LA-142 LLD<2.12E+401 LLD<2.12E+01 641.83
MN-54  LLD<2.75E+00 LLD<2.75E+00 834.83
MN-56  LLD<3.22E+00 LLD<3.22E+00 846.76
NA-22  LLD<3.14E+00 LLD<3.14E+00 1274.55
NA-24  LLD<3.26E+00 LLD<3.26E+00 1368.60
NB-94  LLD<2.97E+00 LLD<2.97E+00 702.63
NB-95  LLD<3.01E+00 LLD<3.01E+00 765.78
NB-97  LLD<1.27E+02 LLD<1.27E+02 657.92
NP-237 LLD<4.45E+01 LLD<4.45E+01 86.50
NP-238 LLD<1.16E+01 LLD<1.16E+01 984.45
NP-239 LLD<5.09E+01 LLD<5.09E+01 277.60
PA-233 LLD<2.16E+01 LLD<2.16E+01 311.98
PA-234M LLD<5.42E+02 LLD<5.42E+02 1001.03
PB-210 LLD<1.01E+03 LLD<1.01E+03 46.50
PB-212 LLD<1.60E+01 LLD<1.60E+01 239.00
P8-212A LLD<1.59E+01 LLD<1.59E+01 239.00
PB-212B LLD<2.32E+02 LLD<2.32E+02 300.10
'PB-214 LLD<2.34E+01 LLD<2.34E+01 351.92
PB-214A LLD<2.34E+01 LLD<2.34E+01 351.92
PB-214B LLD<3.94E+01 LLD<3.94E+01 295.21
P0-210 LLD<2.17E+05 LLD<2.17E+05 804.00
PO-214 LLD<8.15E+04 LLD<8.15E+04 = . 799.70
P6-216 LLD<1.50E+05 LLD<1.50E+05 804.90
739 LLD<6.55E+04 LLD<6.55E+04 : 129.30
1 LLD<2.29E+06 LLD<2.29E+06 148.57
RA-¢24 LLD<1.72E+02 LLD<1.72E+02 240.99
RA-226 3.07E+02 +-1.46E+02  3.07E+02 +-1.46E+02 186.10 0.08
RB-88  LLD<2.99E+01 LLD<2.99E+01 1836.00
RB-89  LLD<1.47E+01 LLD<1.47E+01 1031.88
AN-220 LLD<7.19E+03 LLD<7.19E+03 549.73
RU-103 LLD<1.15E+01 LLD<1.15E+01 497.08
RURH106 4.78E+02 +-1.55E402  4.78E+02 +-1.55E+02 621.80 0.36
0.124 LLD<9.96E+00 LLD<9.96E+00 602.72
20-125 LLD<7.06E+01 " LLD<7.06E+01 176.33
SC-46  LLD<3.96E+00 LLD<3.96E+00 1120.45
SE-75  LLD<1.09E+01 LLD<1.09E+01 264.66
SN-113  LLD<1.65E+01 LLD<1.65E+01 39].67
- SR-85 ' 'D<1.07E+01 LLl ..07E+01 513.99
SR-91  LLD<1.54E+01 LLU<1.54E+01 555.60
SR-92  LLD<4.85E+00 LLD<4.85E+00 1383.94
TA-182 LLD<1.10E+01 LLD<1.10E+01 1121.30
TC-99M LLD<5.02E+00 LLD<5.02E+00 140.51
TE-123M LLD<5.86E+00 LLD<5.86E+00 159.00
TE-125M LLD<1.59E+03 LLD<1.59E+03 109.27
TE-132 LLD<6.96E+00 LLD<6.96E+00 228.16
TH-228 LLD<5.17E+02 LLD<5.17E+02 84.37
TH-234  LLD<9.65E+01 LLD<9. 65E+01 92.50
TH-234A LLD<9.65E+01 LLD<9.65E+01 92.50
TH-234B LLD<3.46E+02 LLD<3.46E+02 63.30
'8 LLD<9.62E+00 LLD<9.62E+00 583.14
> LLD<1.00E+01 LLD<1.00E+01 185.71
U-235A 1.99E+01 +-9.44E+00  1.99E+01 +-9.44E+00 185.71 0.47
U-2358 LLD<4.01E+01 LLD<4.01E+01 143.76

U-237  LLD<3.10E+01 LLD<3.10E+01 208.00 T 203
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W-187
XE-131M
XE-133
XE-133M
X" 15
Xo _38
Y-88
Y-91
Y-91M
IN-65
ZR-95
ZR-97

TOTAL

LLD<1
LLD<2
LLD<1

LLD<6.
LLD<7.
LLD<6.

LLD<2

LLD<«]1.
LLD<1.
LLD<8.
LLD<5.
LLD<2.

.72E+04 +-2.58E+02 1

.14E401 LLD<1.

.61E+02 LLD<2.
.69E+01 LLD<«1
19E+01 LLD<6.
80E+00 LLD<7
01E+01 LLD<6.
.82E+00 LLD<2
19€+03 LLD<«1.
17€+01 LLD<1
85E+00 LLD<8.
02E+00 LLD<5.
84E+00 LLD<2

.72E+04 +-2.58E+02

EBAR = ***%* MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY = 5.37E-09 UC/LI

TOTAL MEASURED ACTIVITY = 1.72E+04 (+-2.58E+02) UC/LI
% TECH. SPEC. = *hikak (4 k)

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

———e

e
v

CEwiROID  ENERGY NET AREA | ROR G

CHANNEL

I
55.19
1024.53
1127.18
1139.37
1604.69

PEAKS NOT USED IN ANALYSIS

KEV COUNTS %

27.70  2262. 9.4
512.04 968. 26.0
563.35 248. 3.6
569.44 470.  ).2
802.06 246.  25.1

14E+01 WHC-SD-WM-DP-025585 74
61E+02 ADDENDUM 4 REV 0163.98

.69E+01 81.00
19£+01 233.21
.80E+00 249.79
01E+01 258.41
.82E+00 1836.06
19E+03 1204.90
.17E+401 555.60
85E+00 1115.55
02E+00 756.73
.84E+00 743.33

STANDARD DEVIATION =

AMMAS/SEC

1.24E+03
7.23E+00
2.02E+00
3.85E+00
2.76E+00

0.21



. WHC-SD-WM-DP-025

. ADDENDUM -4 REY O
SAMPLE STATUS REPORT FOR R 9417. 102 3 E¥91-3—4 TIME:

NTSPATCHED: 6/14/91 13:19 SAMPLE HAS NOT BEEN SLURPED
ICEIVED: 6/14/91 13:31
EXT. DETER. RESULTS OR STATUS RANGE?
% % % % % % J J J J K K Je Je e de ok Je e de g de g ok Je ok dede ok de e de e gk de de ok ok de ok de ke kK kK % % %
5000 APPEAR CLEAR LIGHT YELLOW AQUEOUS
5000 APPEAR NO VISIBLE ORGANIC
5000 APPEAR SOME SETTLED SOLIDS
5720 TB OUT FOR RERUN
5720 TB 1.470000E 04 uCI/L
5725 AT OUT FOR RERUN }
5725 AT <2.16000E 00 ucI/L
5730 GEA 1.61000E 04 uCI/L Cs-137
5730 GEA <2.10000E 01 uCI/L Eu-155
5730 GEA 1.65000E 01 uCI/L Sn-113
5730 GEA 1.75000E 02 ucCI/L Cs-134
5730 GEA <1.15000E 01 uCI/L Ru-103
_5730 GEA 4.78000E 02 uCI/L RuRh~-106
5730 GEA < 2.5700 ucI/L Co-60
..5730 GEA < 2.97000 ucI/L Nb-94
' 5730 GEA < 7.6700E 01 uCI/1l CePr-144
—5730 GEA 3.0700E 02 uCI/L Ra-226
5740 U OUT FOR RERUN
—5740 U OUT FOR RERUN
L5740 U INSUFFICIENT SAMPLE
5740 U 4.62000E-03 G/L
‘a1 PU239/40 OUT FOR RERUN
1 PU239/40 1.29000E 00 uCI/L
~5782 AM241 OUT FOR RERUN
5782 AM241 OUT FOR RERUN
™N5782 AM241 8.5000E-01 ucCI/L INSUF. SAMPLE RAN R9403 SPLIT
5786 SR90 OUT FOR RERUN
—%786 SR90 OUT FOR RERUN
..5786 SR90 2.01000E 01 uCI/L
5787 H3 OUT FOR RERUN
55787 H3 OUT FOR RERUN
5787 H3 5.56000E 00 uCI/L
5840 U OUT FOR RERUN
5840 U OUT FOR RERUN
5840 U INSUFFICIENT SAMPLE
5840 U 4. 5000E-03 G/L
5881 PU239/40 OUT FOR RERUN
5881 PU239/40 DID NOT RERUN, RAN R9416 DUP. INSTEAD
5882 AM241 OUT FOR RERUN
5882 AM241 OUT FOR RERUN
5882 AM241 7.6700E-01 uCcI/L INSUF. SAMPLE RAN R9403 SPLIT
5886 SR90 OUT FOR RERUN
5886 SR90 OUT FOR RERUN
5886 SR90 2.50000E 01 ucCI/L
5887 H3 OUT FOR RERUN
5887 H3 OUT FOR RERUN
5287 H3 5.83000E 00 uCI/L

5/26/92

OUT OF GOOD

END OF REPORT

ANS?
%* % %

<
[
14:57 ?4

CHARGE
CODE
Kok ko kok
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO

W1BEO -~
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO.
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
W1BEO
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WHC-SD-WM-DP-025

CANocRRA SPECTRAN-F V2.06 SOFTWARE ADDENDUM 4 REV 0

222-S COUNTING ROOM WESTINGHOUSE HANFORD 01-AUG-91 04:14:13

ANALYSIS PARAMETERS

MCA UNIT NUMBER: 1 / ADC UNIT NUMBER: 1.0
DETECTOR NUMBER: 4 / 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

ERROR QUOTATION: 1.96 SIGMA UN( RTAINTY

ENVIRONMENTAL BACKGROUND SUBTR/ TED
LLD CALCULATION PERFORMED

MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

SPECTRAL DATA READ DIRECTLY FRI  MULTICHANNEL ANALYZER ANO:
ANALYZED BY: MAX

SAU" < DESCRIPTION: R9419-5530

GE. /RY DESCRIPTION: 134B40-A 22/LIQ

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

ARALYSIS LIBRARY FILE: ANLOOO

COLLECT STARTED ON 1-AUG-91 AT 03:23:45
COLLECT LIVE TIME:  3000. SECONDS
-~ REAL TIME:  3018.-SECONDS
DEAD . .ME: 0.60 %
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 21-JUN-90
EFFICIENCY CALIBRATION PERFORMED 14-MAR-91

206
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WHC-SD-WM-DP-025
PEAK ANALYSIS . ADDENDUM 4 REV 0

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

1 55.12 27.67 1.16 1703. 930. 14.2 SB/TE-X
2 951.50 475.54 1.6l 2949. 501. 33.9 C(CS-134
3C 1127.41 563.46 1.48 2132. 2450. 7.2 CS-134,
EU-152
4C 1139.56 569.54 1.48 2150. 4459, 5.5 CS-134,
BI-207
5 1210.31 604.90 1.59 2237. 28183. 1.3 CS-134
6 1324.13 661.80 1.6l 1495, . 24331. 1.4 (CS-137
6B 661.38 251. 9.7
7?7 1592.44 795.94 1.68 1133. 20598. 2.1 CS-134
8? 1604.68 802.06 1.68 1078. 1879. 15.3 (CS-134 -
9?2 2336.04 1167.82 1.84 641. 350. 88.3 (S-134
10?7 2346.79 1173.19 1.84 591. 14512. 2.8 CO-60
11  2664.84 1332.30 2.44 191. 13049. 1.8 CO-60
"éﬁ 2730.27 1365.04 2.19 131. 487. 12.2 C(CS-134
3C 2799.41 1399.64 1.48 53. 131.  22.2 1-132
~MC 2802.59 1401.23 1.48 58. 121. 22.9 BI-214
15 2921.09 1460.53 2.60 56. 771. 7.9 K-40
-15B 1460.72 581. 4.7

ERROR QUOTATION AT 1.96 SIGMA
brAv CONFIDENCE LEVEL AT 85.0%

v JLTIPLET ANALYSIS CONVERGED NORMALLY
7°- MULTIPLET ANALYSIS CONVERGED BUT GFIT > 4
@\; ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND SUBTRACTION PERFORMED USING FILE BKOO14

BACKGROUND DESCRIPTION: BKG

BACKGROUND COLLECT STARTED ON 11-DEC-90 AT 10:00:00

BACKGROUND LIVE TIME:  11292. SECONDS _
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222-S COUNTING ROOM WESTINGHOUSE HANFORD

SAMPLE: R9419-5530

DATA COLLECTED ON
0. DAYS,

DE-"VED

NUCLIDE

T0

RADIONUCLIDE

ANALYSTIS

1-AUG-91 AT 03:23:45

01-AUG-91

WHC-SD-WM-DP-025
ADDENDUM 4 REV 0

0.0000 HOURS BEFORE THE START OF COLLECT.

ACTIVITY CONCEN" ATION IN wuCi/LI

MEASURED

LLD<3
LLD<3
LLD<4

LLD<6.
.39E-01
.63E-01

LLD<3
LLD<2

LLD<8.
LLD<8.
LLD<7.
LLD<6.
LLD<7.
LLD<8.
LLD<I.
.64E-01
.65E-01

LLD<2
LLD<1

LLD<6.
LLD<7.
LLD<5.
LLD<7.
LLD<7.
LLD<6.
.64E-01
.05E+00
.61E-02
.99E-02

LLD<2
LLD<«1
LLD<3
LLD<5

LLD<«4.
LLD<7.
LLD<3.
LLD<6.

1.

LLD<4

LLD<7

1
LLD<7
LLD<3
LLD<«1
LLD«1
LLD<«1

.08E-01
.08E-01
.34E-01

85E-02

24E-02
24E-02
36E+00
67E-02
09E-02
82E-02
59E-01

50E-01
24E-02
51E-01
00E-01
00E-01
55E-01

70E-01
50€-02
10E-~
91E-U¢
24E+01

.95€£-01
1.

45E+01

.65E-02
.44E+01
.96E-02
.62E-01
.35E-01
.33E-01
.68E-01
LLD<8.
LLD<5S.
LLD<6.
LLD<2.
LLD«7.
LLD«1.

14E-02
S9E-02
95E-02
61E-01
43E-02
09E-01

ERROR

+-2.34E-01

+-3.19E-C

+-2.23E-(C

co

LLD«3
LLD<3
LLD<4

LLD<6.

LLD<3
LLD<2

LLD<8.
LLD<8.

LLD«7

LLD<6.

LLD<7

LLD<8.

LLD<«1

LLD<2.

LLD<1

LLD<6.
LLD<7.
LLD<S.
LLD«7.
LLD<7.
LLD<6.

LLD<2
LLD<1
LLD<3
LLD<5
LLD<4

LLD<7.
LLD<3.
LLD<6.

1.

1.LD«4.

1

LLD«7.

1

LLD<7.

LLD<3
LLD<«1
LLD«1
LLD«1

LLD<8.

LLD<5
LLD<6
LLD<2
LLD<7
LLD«1

DECAY
RRECTED

.08E-01
.08E-01
.34E-01
85E-02
.39€-01
.63E-01
24E-02
24E-02
.36E+00
67E-02
.09E-02
82E-02
.59E-01
64E-01
.65E-01
50E-01
24E-02
51E-01
00E-01
00E-01
55E-01
.64E-01
.05E+00
.61E-02
.99E-02
.70E-01
50E-02
10E-02
91E-02
24E+01

95E£-01
.45E+01

65E-02
.44E+01
96E-02
.62E-01
.35E-01
.33E-01
.68E-01
14E-02
.59E-02
.95E-02
.61E-01
.43E-02
.09E-01

ERROR

+-2.34E-01

+-3.19E-01

+-2.23E-01

REPORT

04:14:13

EXPECT

911.
911.
338.
433.

1332.
1173.

1435.
1408.
1274.
105.
1099.
482.
279.
364.
667.
529.
847.

ENERGY COMPARISON
(KEV)

DIFF

-0.20
-0.04

0.09
0.20

0.15
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LLU<Z
1
LLD«1

LLD«]

LLD<2.
LLD«4.
LLD«1.
.23E-02

LLD<7

LLD«8.
LLD<4.
.85E-02

LLD<3

LLD<6.
LLD<6.
.86E-01
.79E-01
.41E-01

LLD<3
LLD<2
LLD<3

LLD<3.
.36E-01
LLD<]1.
LLD<6.
.02E-01
.02E-01
.48E+00
.48E-01
.48E-01

LLD<«]

LLD«1
LLD<«1
LLD«1
LLD<1
LLD<]

LLD<2.
LLD<6.
-LLD<2.
LLD<3.
LLD<«4.
.44E+04
.07E+00

LLD<«]
LLD<1

LLD«9.
.30E-01

LLD<4

LLD<«4.
LLD<5.
.04E-02
.36E+00
.68E-01
LLD<«4.
LLD«9.
.01E-02
.00E-01
.07F-02
3. 01
LLD<5.
.80E-01

LLD<7
LLD«]
LLD<1

LLD<7
LLD«1
LLD<«7
LLD<]

LLD<2

LLD<3.
.61E-02
.91E+00
.40E-02
.27E+00

LLD<3
LLD<9
LLD<4
LLD<3

LLD<6.
LLD<6.
LLD<2.
LLD«9.
LLD<6.
LLD<6.
.51E-01

LLD<2

LUCL-Ul
.82E+00 +-6.35E-01
.61E+01
LLD<3.
.64E-01

83E-02

27E+00
29E-02
57€-01

47E-02
78E-02

46E-02
89E-02

15E-01

54E+01
23E+00

49E-01
21E+03
25E+03
97E+03
14E+02

53E-01

04E-01
91E+01

53E-01
86E-02

10E-02
11E-02

13E-01
13E-01
16E+400
11E-02
19E-02
19E-02

LLU<¢

1

LLD<3
LLD«]

LLD<«4
LLD«1

LLD<3

LLD<3
LLD<3

LLD<1
LLD<1

LLD<«1
LLD<1
LLD<1
LLD<1
LLD«1
LLD<2
LLD<6
LLD<2

LLD<1
LLD«1

LLD«1
LLD<]

LLD<4.
LLD«9.
LLD<7.
.00E-01

LLD<1

LLD<7.
.32E-01
LLD<5.
LLD<2.
LLD<3.
.61E-02
.91E+00

LLD«]

LLD<3
LLD<«9

LLD<4.
.27E+00
LLD<6.
LLD<6.
LLD<2.
LLD«9.
LLD<6.
LLD<6.
LLD<2.

LLD<3

UL -vi
.82E+00
LLD«1.
.83E-02
.64E-01
LLD<2.
.29E-02
.57E-01
LLD«7.
LLD«8.
LLD«4.
.85E-02
LLD<6.
LLD<6.
.86E-01
LLD<2.
.41E-01
LLD<3.
.36E-01
.54E+01
LLD<6.
.02E-01
.02E-01
.48E+00
.48E-01
.48E-01
.49E-01
.21E+403
.25E+03
LLD<3.
LLD<4.
.44E+04
.07E+00
LLD<«9.
LLD<«4.
LLD<«4.
LLD<5.
LLD<7.
.36E+00
.68E-01

61E+01

27E+00

23E-02
47E-02
78E-02

46E-02
89E-02

79E-01
15E-01

23E+00

97E+03
14E+02

53E-01
30E-01
04E-01
91E+01
04E-02

53E-01
86E-02
01E-02

07E-02

10E-02
80E-01
11E-02

40E-02

13£-01
13E-01
16E+00
11E-02
19E-02
19E-02
51E-01

+-6.35E-01

140V,

1460.

1596.

-0.22

WHC-SD-WM-DP-025
ADDENDUM 4 REV 0

ool ».
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u-237
W-187
XE-131IM
XE-133
XE-133M
XE °5
Xt 8
Y-88
Y-91
Y-91M
IN-65
IR-95
IR-97

TOTAL

.87E-01
.35E-01
.65E+00
.04E-01
.90E-01
.00E-02
.76E-01
.07E-02
.37E401
.00E-01
.01E-01
.23E-01
.04E-02

.31E+01 +-7.81E-01

EBAR = **%** MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY = 1.27E-09 UC/LI

TOTAL MEASURED ACTIVITY = 4.31E+01 (+-7.81E-01) UC/LI
% TECH. SPEC. = *kkkir (4.kwik)

G\

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

—ren

jen

CEn.rOID
CHANNEL

" 55.12
-951.50
1127.41
~h39.56
1604.68

36.04
2730.27
2799.41
2802.59

LD<1.87E-01
LD<2.35E-01"
LD<1.65E+00.
LD<1.04E-01
LD<3.90E-01
LLD<5.00E-02
LLD<3.76E-01
LLD<4.07E-02
LLD<2.37E+01
LLD<1.00E-01
LLD<2.01E-01
LLD<1.23E-01
LLD<7.04E-02

4.31E+01 +-7.81E-01
STANDARD DEVIATION =

WHC-SD-WM-DP-025
ADDENDUM 4 REV 0

PEAKS NOT USED IN ANALYSIS

ENERGY NET AREA ERROR GAMMAS/SEC

KE

27.
475.
563.
569.
802.

1167.
1365.
1399.
1401.

v

COUNTS

930.
501.
2450.
4459,
1879.
350.
487.
131.
121.

- %

{.
33.
7.
5.
15.
7.
12.
22.

!

.
LMWLV RN

.15E+02
.50E+00
.99E+01
.66E+01
.11E+401
.50E+4+00
.73E+00
.40E+00
.22E+400

NPT W= WL

208.
685.
163.

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

0.18

10

Lol X
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WHC-SD-WM-DP-025
ADDENDUM 4 REV 0

WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R9417 2291-3-4
Analysis: Sample Prep:
URANIUM UNDIGESTED
Instrument: Procedure/Rev:
WB88807 LA-925-106/A-2
Technologist: Date:
M. FRANZ 10-08-91
Starting Time: Temperature:
16:00 24degC
Ending Time: Chemist:
23:00 S. CATLOW
Description Lab ID Description Lab ID
1|INITIAL LMCS CHECK §TD R9413-5540 ||11
2|REAGENT BLANK R9414-5640 (12
3|SAMPLE 2291-3-4 R9417-5740 |13
4|SAM DUP OF 2291-3-4 R9417-5840 |14
5|FINAL LMCS CHECK §TD R9419-5540 ||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

85B38/0.1 mL

N/A

SAMPLES RERUN.

A—6000—-881 (03/92)
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'URANIUM BY LASER ANALYSIS - UNDIGESTED SAMPLE

WHC-SD-WM-DP-025
ADDENDUM 4 REV O

4.2ls g2 —

b 3yt valyX0 = 5.5\"/5;3;;

St Vol cjo@-to=.y0e—
-A‘L'é;‘; ARaipe « Anarped - ) Anatyel e ¢ ’ smoiped « b l
_ /) [
“o.8-5 | 7 ZW 2 ; mZ{
j »” " oR-00- 00

T

ry= vy — Dee Toms tanoss | Proavey (76//3‘554/0 -
R 9a13.-s5540| 1026 4-1a-91 |13: B |26 .
Ao Chaige Cate [
U |LA=P25-106 mg“\l‘, W1HED 3!
[0 ) Cunttmee 10 '{
2%en HB%r Rssuu3 S16™> Sepbz /6 - \.\9 L\l(.)( ‘-‘191 g
BID VAL 3,1y g -~ REE qrop J,A.gg-. Y- AL
TR e et
- ned
E | Qm@((,asa%béw\cb e |
~Z;e;wf S M zd"’" 3l - | (s ()] |
;.LZ;__."“"’!‘ = P %\ ), t
o5 ; & 1 4{“ ;k ‘g \JE :
\.//7 7 gy l
z‘f;‘am.-saqo “‘-1'\.)& :,.6-14‘-91 'Bm 26 Soug) ben. Samge Powd .:.. =
4 1o T2 A T e 9417.-5740] -102AW \.6~14=91 | 13010 |2a&
u LA-925-106 |G/ W1BEO 3 = " r~
el R u LA-925-106 e ™
T = e .- —
om0, Boteiarong, Aoty Y 1& P 2. 152 22 -
RERSENT B z o/ R 7%‘1—
(o) ) EReI) Sigar S avi)(sue()(0t) JTA (omre
e 30 - l:( 039(‘7!@‘1 J 3L V-P/JJ" 6,67 /ﬁqﬂ Ny - an L Spleipl Y5~ "_
29Q¢ s,«. o < . jeorrom 08 1T _ a3 Ik vmdfac) s 56E /yoaaT
— <oe ‘\"’*’ CaldeTR o BTt
Aot 2 vy prene—r . \
M . - fnatym e yyoverryy yyev—ry ot ——at
s - ~ 2 - 225 :
/N -, 7 hd Ll [ "~
b [= T ; )
9e- lm-:-nn /0 ?. T’ ( % !ﬁ ./ - :‘)i
- = A
T TR TRV tosnM | e-14-91 sue fza n
u -[m-925-1 "9 &’70‘“ [ Conipe Come = X?‘//7 5-!’/0
= ~14 W1BEQ )
:.‘;/& - h;/oo "2";3"91‘.‘3_4 .\c() (C{@(S lS’E'9( b(l()\& q \Cﬁn'
DUPLICATE SArwLE . [Q) (&3] ===
Sepf~ /F =20 LC a@(“‘?@
Sl JYp =YY

WO qea}(s wcé(.ymoﬁ \.U}C’-%u
M- 20)(9%%)
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URANIUM BY LASER ANALYSIS - UNDIGESTED SAMPLE

WHC-SD-WM-DP-025
ADDENDUM 4 REV 0

N\

3

5" 5419. ~s540| “Tozmw * e-1a-91 |'13i21 |6’
u o Lh=925-106 “1'“'*8(\1 wigEy |~
hampie base - -\tvg Cunsomes 10
* . JOO - /0,00 mb W 51D
Romasss. ot atarune. Roseuiny.
57358’3"8'.3?' RESULT 30075 L"-"I“’ %6
STD VAL 3, 7pg=2 *REC Sptipt ¢+ 36
SPIKE ID/VAL &:25° V/f“f‘(
SPIKE VO« /00=8mr00 = . o
Anggt - | Ansiget « 3 Anaige + 3 Ansigas - & angiges + b
VA2 /34 N P
w "o " ™~ "~
/0’2.? Tume Compumies o Unt bige M 3
oo A
-~
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WHC-SD-WM-DP-025
ADDENDUM 4 REV 0

WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R9417 2291-3-4 |
Analysis: Sample Prep: }
PLUTONIUM 239/240 UNDIGESTED |
Instrument: Procedure/Rev:
WB67237 LA-503-156/C-3
Technologist: Date:
M. BIERMAN 7-16-91
Starting Time: Temperature:
08:00 25degC
Ending Time: Chemist:
N/A S. CATLOW
Description Lab ID Description Lab ID
1|INITIAL LMCS CHECK STD R9413-5581 11
2|REAGENT BLANK ' R9414-5681 12
3|SAMPLE 2291-3-4 R9417-5781 13
4!FINAL LMCS CHECK STD R9419-5581 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

LMCS CHECK STD

47°043/0.1 mL

nN/A

oAMPLES RERUN.

A-6000—881 (03/92)
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e,

PLUTONIUM ANALYSIS - UNDIGESTED SAMPLE

WHC-SD-WM-DP-025
ADDENDUM 4 REV 0
D . 7] S— = e ' g/ 7Y T g RDEs5 -85
I 9413.-2!‘.»“1 102nW I 6-14=-91 [ 13: © 24 . ! ‘e :
[ Saout Lnste [T Y [
FU23Y/40 ] LA=503-1% | % KRECOVERY | WiLED 1 | 1 70
bameis fase Coustomes 10 5_ -
?  )00=/0 4089 o/ G610
EDF K211 AROOL ‘ o
P .
) ,“‘; resuLt 2 HE RER&!H 1 9(17( SLUs}
BTD VAL, olve’ xrEC /07,757 AT[ACH gt_(_llﬂ' Ut | 1 @_________—- = ‘] 5%
P36 (Ve QYY) ;088m), T LT g ! 325. 49 i L o
1) 722 H0y Lo ‘
.—:'— 9570 M ':30-'-0‘-0 P Y] '
Adages - 4 Anargst + § Anstyet + 3 pr—rry Yy . .
e S57 mw“” a7 7) .
"gﬂg Tume Compiomes un ‘|
7//;/1/ Zl’ﬁ—‘p N N .
_ L Sy E—— N — "m 7851 KIS -5 .
K wnq.-um 102AW T 6~14-91 | 13411 | 2o '
[= [~y Consge Come [
— PUZI/40 | LA-303-196 | uCl/G W1BED 4 ;(,L,
Sampis o Custome 0
e 7 o/ REG. Bl N
Anmests, Con wtnetnd, M0suns:
REAGENT BLANK R
COUNT AS uCI/l . ' ‘H, " 20)(YE-95917 o
o £.23¢6 ‘/:‘V ":‘la‘, h_PR:%EQUT (94 °>( Xq ) = 5070
| o) 2 Hwos i 325.27
] L—- "' L‘L‘E‘ &u(l .......... [
o 0% By i L
angiges o b I ) Ansgmed | anpye o
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PLUTONIUM ANALYSIS - UNDIGESTED SAMPLE

\IHC-SD-WM-DP-025
ADDENDUM 4 REV 0

Y troa-

Gonas s

Gagwen Pou

K ¥419.-3c0Y 1020W

) 1 = ! = 7
* " e~14-91 [ 13121 h::a ! “l 783 RI¥/% - 558/

Aot Lansly Comsge Cute [
% RECOVERY | WibBEO 1 _/,ﬁZ? /0

Jemd P2 p/oy

9%

m ) ) ;::.u\.’l,‘. es .

PU239/90 | LA-503-136
‘::..h:w-lo- 0P o0 / mm . d

- rraar | |

sToug® o ?:-zaq-fj_axvé’ 1 " “AEEE&EH . '

s en i s | Crr 00D,

ee we 225.49

Anayes 4

$7

"o

-3 vy u-'vu-;‘ ::

- , Za 3

7

—— G ,

L15
_‘2,&5/1/

Sedant-e -1
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Feak Feak he
ID Initial
1 A8 2
O "ie4.0
o~ 2 3.2
1 2173,0 2
— T “.\.0
L{': ?_oé
P 7 3.4
a T2
Hay e 1.0
Feak nEA
bt
I Isolaore Fract.
1 234 N,364%0
2 ry238 0.,0493
. fim241
Tz 0.,0002
o~ A Fu239 0,777
Ful40
] 0,0023
& 0,001%
0.,001t2
Q 0.0027
7 H.0000
Em

lte

WHC-SD-WM-DP-025
' "ADDENDUM 4 REV 0

GENEEAL ALFHA EHEFRGEGY

Fev,

1,10

OATA REDUCTION REFORT

SAMFLE
r2413-58E1
File IU0S SD7448,8FC

Counted on!

Count tiwme:

A MALY SIS

718,91 P13 0
lletector/Geometry number

.
L]
20000,

FEAK AMALYSIS

idght Feak cunter
Fincl Initisl Fingcl Initic
?63)9 3‘)0)~J\J 3")0:26:; -..,\,00
2634 IT0T.20& 3IDNIT 2084 15,000
2.3 270,274 2v0.274 12.000
144.7 231,150 231,160 14,000
4,2 177,100 177,100 6. 000
1.9 143,432 143.¢3%8 20 000
2.7 191.12° 101,189 16,000
4.4 1,722 41,720 SAL000
0.1 21,205 21,2005 012,000
FEAK REZULTS
Fezb. Controuid
Exr. Qe niff, FUHM F
\’)I\J'S f‘i;-,\‘)" 04009 0.04
5.47%9 T.4%9&4 0,002 O, 04
5.0 5.4%86 -0 ,014
T.,241 0,09
'7 1423 5,133 ~0,013 0,04
S.144 5,133 014
4,994 0,01
1,71¢ D.04
4.047 0,08
4.314 0,15
4.171 0,00
ETECTOR CALTERRA4TION
erd2(MEV) - A.071 + (0.0047)¥ChH

Ernersy ranze (Mc'))
EfTicioencs

TOTAL COU

m

Faw seectrum
Smoothed

Comroci
Focidus

te fit
ls

BEST AVAILABLE COPY

¢ 4,071 70
0,1339 CFM/DF

HNT DATA!

Total"
114540.0
41533, ¢4
416585, %

-24. ?

Anclwzed bul

7/ 1
Sec
FUHNM Tau
1 TFinal Imitial Finzl
8,054 10,000 a,L50
14 e.000 R e
D,304 &, 000 4,451
3.414 3,000 46,50
o000 Q200000 ¢C.an0
12.140 10,000 nL,ALT
13,533 8,000 1.7¢1
I2.40: i2.000 r.232
0,200 4,000 0.200°
Count Aolivite’
e S m d./m ulisee
17,09 311,39 O 140E-23
4,11 I7.11 JAETE-D
0(122E-01
0.07 0,13 0 .8&2E-CT
Ji1.47 204,301 Q0,921E-0¢2
0.921E-01
20 1.27 0.8572E-04
N,14 1,00 O,A7Z2E-06
n:10 0.6 Q.292E-0&
0,23 1.47 0D.6&0E-08
0,00 0,90 0,1Z2E-0¢
arimel
&, 472

M

Z Roecovery
100,000
oe,e07

100,061
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I LEGEND? RAW - v MODELED FEAKS = 192yc¢e5 ETL 23571,

WHC-SD-WM-DP-025
-ADDENDUM 4 REV 0

BEST AVAILABLE COPY

okl X



3

Faw Data Dumr for AEA Seectrum! LFISHT7A44E8.8FC

.-
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ANALYTICAL BATCH

Lab Segment Serial No.: Customer ID:
R9417 2291-3-4
Analysis: Sample Prep:
STRONTIUM 90 UNDIGESTED
Instrument: Procedure/Rev:
WB26870, WB27812, WB27811 LA-220-101/D-0
Technologist: Date:
T.LEE 08-22-91
Starting Time: Temperature:
N/A N/A
Ending Time: Chemist:
N/A S. CATLOW
Description Lab ID Description Lab ID
1|INITIAL LMCS CHECK STD RS413-5586 | |11 . )
2| REAGENT BLANK |R9414-5686 | |12
3|SAMPLE 2291-3-4 R9417-5786 | (13
4|SAM DUP OF 2291—-3-4 R9417-5886 | |14
5|FINAL LMCS CHECK STD R9419-5786 | |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 mL N/A
SAMPLES RERUN.

A-6000-881 (03/92)
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WHC-SD-WM-DP-025
ADDENDUM 4 REV O

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID: :
R9417 2291-3-4 3
Analysis: Sample Prep: J
TRITIUM UNDIGESTED 1
Instrument: Procedure/Rev:
wB27818, WC16085 LA-218-113/B-0
Technologist: Date: -
V. MASSIE 10-04-91
Starting Time: Temperature:
N/A N/A
Ending Time: Chemist:
N/A S. CATLOW
Description Lab ID Description Lab ID
1{INITIAL LMCS CHECK STD R9413-5587 | (11] . ) :
2| REAGENT BLANK R9414-5687 |[12].
3|SAMPLE 2291-3-4 R9417-5787 13
4!SAM DUP OF 2291-3-4 R9417-5887 14
5|FINAL LMCS CHECK STD R9419-5587 15
6 16
7 17
8 18
9 19
10 20
andard Primary Book No. scond Book No. |Third Book No. and Fit Vol of -
Type and Aliquot Vol. and Aliguot Vol. Aliquot Vol. Standard
LMCS CHECK STD |34B49/1.0 mL N/A
SAMPLES RERUN.

A-6000—881 (03/92)
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TRITIUM ANALYSIS - UNDIGESTED SAMPLE
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ADDENDUM 4 REV 0
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WHC-SD-WM-DP-025
ADDENDUM 4 REV 0

222-5 LABORATORY

WESTINGruust HANFORD COMPANY

N/A

N/A

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID: i
R9418 2291-4-4 ‘.
Analysis: Sample Prep:
(VIStAr AuE/~Y AMN AVEP - TUE .TOP READING UNDIGESTED
Instrument: Procedure/Rev:
N/A LA-519-151/D -1
Technologist: Date:
M. BIERMAN 6-14-91
Starting Time: Temperature:
13:30 25degC
Ending Time: Chemist:
15:00 N/A
Description Lab ID Description Lab ID
1| SAMPLE 2291 -1 -1 R9394-5000 | (11
2| SAMPLE 2291-1-4 R9415-5000 |12
3|SAMPLE 2291-2-4 R9416-5000 ||13
4| SAMPLE 2291-3-4 R9417-5000 ||14
5|SAMPLE 2291-4-4 R9418-5000 ||15
6 ‘ 16
7 17
8 18
9 19
N 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

A—-6000-881 (03/92)
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WHC-SD-WM-DP-025
ADDENDUM 4 REV 0

WESTINGHOUSE HANFORD COMPANY
2225 LABORATORY

ANALYTICAL BATCH

Lab Segment Serial No.: Customer ID:
R9418 2291-4-4
Analysis: Sample Prep:
TOTAL ALPHA/TOTAL BETA UNDIGESTED
Instrument: Procedure/Rev:
WB27809, WB27807 LA-508-101/C-2
Technologist: Date:
M. FRANZ 06—-20-91/06—21-91
Starting Time: Temperature:
08:00 N/A
Ending Time: Chemist:
10:30 S. CATLOW
Description Lab ID Description Lab ID
1 |INITIAL LMCS CHECK STD R9413-5520 |11
2| REAGENT BLANK R9414-5620 ||12|
3| SAMPLE 2291-4-4 R9418-5720 ||13
4 | FINAL LMCS CHECK STD R9419-5520 ||14
5|INITIAL LMCS CHECK STD R9413—-5525 | /1<%
6| REAGENT BLANK R9414-5625 ||io
7|SAMPLE 2291-4-4 RI418-5725 | |17
8| FINAL LMCS CHECK STD R9419-5525 ||18
9 i9
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 [18B49/10.0 mL N/A

SAMPLES RERUN.

A-6000-881 (03/92)
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TOTAL ALPHA ANALYSIS - UNDIGESTED SAMPLE
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TOTAL ALPHA ANALYSIS - UNDIGESTED SAMPLE

WHC-SD-WM-DP-025
ADDENDUM 4 REV 0
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TOTAL BETA ANALYSIS - UNDIGESTED SAMPLE
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TOTAL BETA ANALYSIS - UNDIGESTED SAMPLE
WHC-SD-WM-DP-025
ADDENDUM 4 REV 0
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WHC—SD-WM-DP-025
ADDENDUM 4 REV 0O

WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY

ANALYTICAL BATCH
Lab Segment Serial No.: Customer ID:
R9418 2291-4-4
Analysis: Sample Prep:
GEA UNDIGESTED
Instrument: Procedure/Rev:
WB57237, WB57265 LA-548-121/D-0
Technologist: Date:
C. JOHNSON 7-31-91
Starting Time: Temperature:
N/A N/A
Ending Time: Chemist:
N/A S. CATLOW
Description Lab ID Description Lab iD
1|INITIAL LMCS CHECK STD R9413-5530 | (11 :
2|REAGENT BLANK - R9414-5630 ||12
3|SAMPLE 2291-4-4 R9418-5730 |[13
4 |FINAL LMCS CHECK STD R9419~-5530 ||14
5 15
6 16
7 17
8 18
9 19
10 20
andard Primary Book No. Second Book No. [Third Book No. and Fit Vol of
Type and Aliquot Vol. and Aliquot Vol. Aliguot Vol. Standard

LMCS CHECK STD

141B46/0.5 mL

N/A

A-6000-881 (03/92)
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GAMMA ENERGY ANALYSIS - UNDIGESTED SAMPLE
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* ’ *
GAMMA SPECTRUM ANALYSIS *

*

* £k k k k k k Kk k k k k k k Kk k Kk k k k Kk k k k k k % *k * Kk * * * %

CANBERRA SPECTRAN-F V2.06 SOFTWARE
222-S COUNTING ROOM WESTINGHOUSE HANFORD 01-AUG-91 03:16:42

ANALYSIS PARAMETERS

MCA UNIT NUMBER: 1  / ADC UNIT NUMBER: 2.0
DETECTOR NUMBER: 2 / GEOMETRY NUMBER: 42
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV

"ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

"ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED

MEASURED ENERGY DIFFERENCES LISTED
JMULTIPLET ANALYSIS PERFORMED

PSPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANO:
"U"LYZED BY: MAX

~ancLE DESCRIPTION: R9418-5730

GEOMETRY DESCRIPTION: 22ML LIQ

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

-ANALYSIS LIBRARY FILE: ANLOOO

PGOLLECT STARTED ON 1-