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S I G N A T U R E P A G E 

I have reviewed the Inorganic and Radiochemistry results reported in this 
data package (when applicable). The results meet the requirements of 
•242-A Evaporator Feed Characterization Project - Statement of Work• -
WHC-SOW-91-0002. This data is an accurate representation of the data 

fort requested laboratory analyses performed. 

I have reviewed the compiled report and certify that this data package 
meets the document standards of the RCRA Data Packaging Procedure 
LO~lS0-151. This data package is complete and contains the data generated 
from the requested laboratory analysis performed on this sample. 

,ft -Vdv e\. Webb 
. -Records Management Specialist 

Data .Coordinator 

Date 1 

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the Hanford Site• - WHC-SD-CP-QAPP-002, unless superseded by the Statement of 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. . . 

L. P. Markel Date 
Laboratory Q.A. Officer 

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

H. A. Bell 
Manager 
Processing and Analytical Laboratories 

' -LY · c,-z--,----
Da te 
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242-EVAPORATOR FEED CHARACTERIZATION 

INORGANIC CASE NARRATIVE 

Introduction 

1. 

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

Samples submitted to the laboratory were identified as: 

TK-102-AW (referred to as 102AW in the remainder of this report) the 
feed tank prior to the ev~porator. ·· 

! 

2. TK-106-AW (referred to as l06AW -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, includi~g 
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 Zn 
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Metals (AAS} 

Arsenic 
Selenium 
Mercury 

Conventionals (IC} 

Fluoride 
Chloride 
Nitrite 
Nitrate 
Phosphate 
Sulfate 

Conventional (Specified Methods} 

WHC-SD-WM-DP-025 
Addendum 2 Rev O 

As 
Se 
Hg 

F 
Cl 
N02 
N03 
PO4 
SO4 

Total Organic Carbon TOC 
Total Inorganic Carbon TIC 
Cyanide CN 
Hydroxide OH 
Ph 
Speci fic Gravity SpG 
Differential Scanning Calorimetry DSC 

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

The Quality Objectives and requirements for this work effort were set to 
ach ieve the highest quality data. Factors relevant to sample matrix and the 
appli cabili ty of the methods to these complex matrices of sampl es f r om t he 
evaporator cand idate and f eed tanks may have lead to biased results fo r 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 calculat ed Percent Recovery for these 
analyses to be within 75 to ill! and the Relative Percent Difference 
(RPO) must not exceed± 20%. 

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

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

J. H. Tillman, Manager 
Inorganic Chemistry PAL 

2 of 2 ~-· -. -
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Problems encountered: 

242-EVAPORATOR FEED CHARACTERIZATION 

INORGANICS CASE NARRATIVE 

Samples from the two candidate and one feed tank into the evaporator 
were received into the 222-S laboratory during the laboratory's transition 
period from process to environmental analysis. This transition period 
signaled a change in the analytical protocols required to meet different, and 
i~ some cases, more stringent conditions. Most of the problems encountered 
during this work effort can be attributed to the response of the laboratory to 

i""> 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), Ion Chromatograph (IC) and classical 
methods are obtained from an aqueous matrix. The instrument detection limits 
for the analytes on actual evaporator feed or candidate tanks would probably 
be higher due to matrix efforts. The standards used to prepare the solutions 
for the detection 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 

Arsenic (As) 
Cyanide (CN) 
Mercury (Hg) 
Anlnonia (NH4) 
Hydroxide (OH-) 
Selenium (Se) 
Total Inorganic Carbon (TIC) 
Total Organic Carbon {TOC) 
Fluoride (F) 
Nitrate {N03) 
Chloride (Cl) 
Nitrite {N02) 
Phosphate {P04) 
Sulfate {S04) 

Aluminum {Al) 
Barium {Ba) 
Cadmium (Cd) 
Chromium (Cr) 
Iron (Fe) 
Lead {Pb) 
Magnesium (Mg) 
Manganese (Mn) 
Silver (Ag) 
Sodium (Na) 
Zinc {Zn) 

WHC-SO-WM-OP-025 
Addendum 2 Rev 0 

Detection 

Required 

5 
.10 
.20 

500 
1700 

1 
5000 
500 

6000 
5000 
4000 
5000 

10000 
10000 

50 
2 
l 
5 

10 
5 
l 
2 
5 

60 
2 

Limit (ppm) 

Actual 

.005 

.010 

.002 

.100 
17.000 

.005 
5.000 
5. 500 

.090 

. 240 
. . • 040 

.180 

.130 

.130 

. 075 

.003 

. 004 

.004 

.007 

. 030 

.0001 

.001 

.018 

.048 

.002 

Detection limits for the analytes required in the Statement of Work are 
listed for each set of samples. These instrument detection limits vary 
according to the analyte and instrument and were generated in accordance with 

f"> the Request for Special Analysis (RSA), the internal memo, "Recommendations 
for Tank Farm Waste Analysis" by T. D. Blankenship, dated November 26, 1990, 

0' and references the document, "Detection Limit Package, Appendix B" for the 
241-U-110 Single Shell Tank Waste Characterization data package, dated August 
9, 1991. The detection limit study performed for Core 5 followed recommended 
EPA protocol. 

\,, 2 of 2 
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Detection limits of Radionuclides 

listed below are the detection limits for indtcated radionuclides for samples 
R9401, R9402, R9403, and R9404. 

Radionuclide 

Am-241 

DL uCi/L 

I. 2x10·2 

;- -4 . 5, 
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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, 

.I) 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 S~mple I 

2291-1-3 
2291-2- 3 
2291-3-3 
2291-4-3 

lab. I . D. I · 

R9408 
R9409 

· R9410 
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 (RPO). 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 limits . Some of the parameters for sample 2291-1-3 (R9408) were 
run in duplicate as a quality check of the method. The RPO for sulfate, 
phosphate, nitrate, and nitrite were within the defined control limits. 

Duplicate cyanide analyses were run on sample 2291-1-3 (R9408). The RPO 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 

- - 7 

. -- ·- -~ . 5, ~ 
I OF 3 

.. _ 



M 

WHC -S0-WM- DP-025 
samples. The check standards run for this batch of samples for the Addendum 2 Rev o 
Differential Scanning Calorimetry (DSC) indicate good reproducibility . 

Radiochemical Analysis 

Customer Sample# 

2291-1-4 
2291-2-4 
2291-3-4 
2291-4-4 

Lab I.0.# 

R9415 
R9416 
R9417 
R9418 

Radiochemical analysis was run on the above samples. Insufficient sample was 
found for the analysis of americium 241 for all of thes-e samples. The 
americium 241 was analyzed on the riser sample submitted later during this 
work effort (see results for samples 2AW-BD-l (R332) and 2AW-BD-2 (R333)). 
Duplicates were run on sample 2291-1-4 (R94l5) and selected radionuclides were 
run i n duplicate for samples 2291-2- 4 (R416) and 2291-3-4 (R9417). The 
samplers , in an attempt to get the smallest sample possible, f ailed 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 RPO 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# 
2291-1 - 1 
2291-2-1 
2291-3-1 
2291-4- 1 

Lab I. D. # 
R9394 
R9395 
R9396 
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 RPO for 
magnesium was 143% . The check standards were 110 and 111% respectively. This 
could imply matrix interference or contamination problems. The RPO 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 re~ults, before and 
after sample ana1ysis. These high values appear for all samples within th i s 
batch and imply contamination problems. 

Check Standard Check Standard 
#1 #2 

aluminum 
sodium 

141. 2% 
194.4% 

139.8% 
196.5% 

Riser #22A Radiochemical Analysis 

Customer 1.0. # 

2AW-BD-l (R332) 
2AW-BD-2 (R333) 

Lab I.D.# 

Rl626 
Rl627 
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These samples were .used to determine americium 241 and several other Addendum 2 Rev o 
radionuclides because of concern for criticality. Isotopic analys i s for 
uranium was accomplished using Alpha Total/Alpha Energy Analysis . 

The sample was run in duplicate except for the isotopic uran i um . Th e 
precision and accuracy data were within the limits of control . An addit i ve of 
the isotopic uranium data agrees well with the total uran i um result s. 

For no apparent reason , the spikes were not run for Tritium wi th th i s batch of 
samples . 

7/.' d' 
n H. Tillman, Hana~ 

norganic Chemistry PAL 
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Internal 
Memo 

F'rom: Office of Sample Management 
3-3869 M0-346/200W T6-08 
November 26, 1990 

16500-90-090 
Phone: 
Date: 
Subject: RECOMMENDATIONS FOR TANK FARM WASTE ANALYSES 

To: T. D. Blanke~ship Rl-62 

cc: J. o. Bri ggsJ£'/ff, T6-14 
J . A. Eacker Rl-51 
D. L. Halgren~ Rl-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 Fann arid 
Evaporator operations. Specific· convnents and suggest i ans for each have been 
prepared along ~ith information on suggested minimum quantitation limits 
(MQLs') for the needed analyses and recommended reporting . formats. With the 
exception of Nb94

, 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 labor~tory 
will be performing •standard" regulatory type analysis. Analysis MQLs are 
based on proven laboratory experience, turnaround times are based on 
requ i rements in the Tri-Party agreement, and reporting/validation formats 
based on WHC-CM-5-3, Section 2.0, •oata Validation for RCRA Analyses." This 
information is summarized in the following attached tables: 

Table 1 
Table 2 
Table 3 

Table 4 
Table 5 
Table 6 

MQLs for Inorganic Analysis 
MQLs for Radionuclide Analysis 
MQLs for Organic Analysis {these are CLP requirements 
but will form the basis for all organic analysis) 
Sample Turnaround Times 
Result Reporting/Validation 
Validation Criteria - Generic Data Quality Objectives 
(OQOs) 

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

----~ ~5;-8 
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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. 

Characterization of Waste Streams Discharged to Double Shell Tanks {DSTs): 

These streams are from ongoing operations of the site and will .need analysis 
for two requirements; verification of compliance to tank farm storage 
specifications (processing parameters), and determination of composition for 
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. · 
Thos~ 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 norm~l processi-ng parameters . If 
processi~g 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 analys is performed to process i ng parameter protocols be suitable for 
designation as an intermediate level or as nonhazardous waste. 

DST Characterilation Analysis: 

Al l of these analyses will be required to be performed to hazardous waste 
designation protocols. Currently, no analytical capacity exists to perform 
Nb94 analysis. This long lived (2xl04 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 Pu238 at the 222-~Laboratory is complicated by the presence of 
this isotope in the spike {Pu ) added to the analysis to allow coljrection 
for overall yield in the procedure. For,_mp.1t expected samples, Pu a activity 
will be only a small fraction of the Pu 91 4 activity and may be approxim1t.Dd 
using isotopic ratios based on historical irradiated uranium processing. 

---
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Samples having greater than normal Pu233 (e.g., associated with previous 
irradiated thorium processing) ictivity will be detectable using the current 
procedures. In these cases, Pu a activity can be quantified either using a 
special analysis or through determination of isotopic ratios based on mass 
spectral analysis. 

Analysis of Samples for the 242-A Evaporator: 

All analyses identified in the Internal Memo appear to be for hazardous waste 
designition 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 recomended 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, please call me 
on 3-3869. 

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

jmd 
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CONCURRENCE: 

Date lt /28/Cf~ 
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TABLE l 
RECOMMENDED ANALYSIS MINIMUM QUANTITATION LEVELS 

for TANK FARM WASTE ANALYSES 

Anal yte ~igh Salt Low Salt Analyte High Salt Low Salt 
Liguid or . Liguid Liguid or Liguid 
Solid/Slurry Solid/Slurry 

Analyzed by Inductively Coupled Plasma Spectroscopy (ICP) 

Al so o.s As 20 0.2 
Ba 2 0 . 02 Bi 100 0. 5 
B 20 o.os Cd 2 0. 02 
Ca o.z 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 0.2 
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 0.2 
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 0.5 
Th 20 0.2 Sn 2 0.02 
Ti 30 0.06 w 200 0.5 
u 1500 15 Zn 2 0.02 
Zr 80 0 .1 

Analyzed by Specific Atomic Absorption Techniques 

As 5 o.os Hg 3 0.03 
Se 5 0.05 

Anion Analysis by DIONEX 

F 6000 10 Cl 4000 5 
N03 20000 10 N02 20000 10 
P04 10000 10 S04 10000 10 

Specific Analysis 

C03 5000 so TOC(carbon) 5000 so 
CN 0 .1 0.01 NH4 5000 50 
u 100 1 TOX(chlorine)lOO 10 
OH 0.2 0.002 DSC * * 
Values for solids are as ug/g 
Values for liquids are as ug/ml 
·Dsc will be used to screen for the presence of exothermic reactions. 
Specific quantitation limits are not required for this screening ---·· 
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TABLE 2 
RECOMMENDED ANALYSIS MINIMUM QUANTITATION LEVELS . 

for TANK FARM WASTE ANALYSES 

Analyte Solid/Slurry High Salt Low Salt 

Alpha Total 100 
Beta Total 350 

Liquid Liquid 

1 3.r 0.01 
0. 035 

Radionuclides Analyzed by Gama Energy Analysis 

Co60 

Cs 137 

RuRh 106 

4 
s 
50 

4· 
5 
50 

0. 04 
0. 05 
0. 5 

Radionuclides Analyzed by Separation with Beta Counting 

H1 75 1.5 1.5 
c14 so o.s 0.2s 
Nb94 * * * 
Se79 50 0,.5 0. 25 
Sr90 150 1.5 0.015 
Tc99 250 2. 5 0.025 
1129 900 9 o.o9 

16500-90-090 
Attachment 2 

Page 1 o"" ' 

Radionuclides Analyzed by Separation with Alpha Counting/Alpha Energy Analys.is 

Pu238 2001 21 0.021 

Pu2391240 50 0. 5 0. 005 
Am241 100 1 0. 01 
Cm244 100 1 0.01 

Values for solids are as pCi/g 
Values for liquids are as pCi/ml 

• No current analysis capacity for Nb94 
1Potential interferrence on· Pum analysis from contamination in Pu236 spike 
added to the analysis 
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TAJlCET COMPOUND LIST (TCL) AND CONTRACT REQUIRED QUANTITATION LIKITS (CRQL) 

Pes~tr\¢es/Aroe\ors 

98 . Alpha•BHC 
99, bot.a.•IIHC 

100, delt.a.•BHC 
101. gallll9&•BHC (Lindane) 
102. Heptachlor 

103 . Aldrin 
104, Hepc.a.chlor epoxide 
105 , £ndosul£an I 
106, D1eldr1n 
107. 4,4'•0D£ 

108. Endrin 
109. £ndosul£an 11 
llO, 4,4'•0D0 
111. Endosulfan sulfate 
ll2. 4,4'-0DT 

ltJ. Hethoxychlor 
114, Endrln ketone 
llS. Endrln aldehyde 
ll6, alpha-Chlordane 
117. g.,..a•Chlordane 

ll8. Toxaphene 
ll9, Aroclor-1016 
120 . Aroclor•l22l 
121. Aroclor•l2J2 
122. Aroclor•l242 

123. Aroctor-1248 
124, Aroclor•l254 
125 . Aroclor-1260 

Ounntlt~tlon Ltmlts• 
Unter ~ On c~\umn 

Cos Numbc:r \lctL ur:tl<c <rel 

Jl9-84•6 
Jl9·85• 7 
)19-86-8 

58•89•9 
76•44•8 

309-00-2 
1024-57-J 

959 . 99 . 9 
60-57-1 
72-55-9 

72-20-8 
33213-65-9 

72•54•8 
1031•07•8 

50-29•3 

72-43•5 
53494-70•5 
7421-36-3 
Sl0l•7l•9 
Sl0l•74•2 

8001-35-2 
12674•11·2 
lll04•28•2 
lll4l•l6•S 
53469•21•9 

12672-29-6 
ll097•69•l 
11096-12•5 

0,05 
0,05 
0.05 
0,05 
o.os 

0 . 05 
0 , 05 
o.os 
0 . 10 
0.10 

0 . 10 
0 . 10 
0.10 
0.10 
0.10 

0,50 
0.10 
0 . 10 
o.os 
o.os 

s.o 
l.O 
l . O 
2.0 
1 . 0 

t.0 
l.O 
1 . 0 

l.7 
l. 7 
l. 7 
1 . 7 
t . 7 

1 . 7 
1. 7 
1 .7 
3.J 
J.J 

J . J 
J.) 
) . ) 
l . J 
J.l 

17.8 
l . l 
l . J 
l.7 
1.7 

170,0 
)),0 
)),0 

67.0 
JJ . O 

JJ.0 
JJ.0 
JJ.0 

... 

5 
5 
5 

to 
10 

10 
lO 
10 
10 
10 

so 
10 
10 

5 
5 

500 
100 
100 
200 
100 

100 
100 
100 

• Quantitacion limits ltsted for soll/sediaent are bued on vet weight. The 
~uantltat1on li• 1ts calculated by the labor.a.Cory for soll/sed1ment, 
calculated on dry weight baais as required by th• contract, vill be h1gher. 

There ls no d1£Cerentiat1on between the preparation of lov and Nedlws aoll 
samples in this method for the analysis of Pescicides/Aroclors. 
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(continued) Q!,!<l •~ L ~.q;; L2!J 1..Lml~~• 
Low Hed. On 

UAtt!t" ~ iill Co l•1m!J 
Semtv,,taclles ce,s Numbq uc(L ••rJKg; uc,/1<; lnl'} 

69, Dlbenzo~uran 1J2-64-9 10 JJ0 10000 (20) 
70. 2,4•D1nLcrotoluene l2l • l4•2 10 JJ0 10000 (20) 
71. DLethylphth~l~t• 84-66•2 10 JJO 10000 (20) 
72. 4-Chlorophenyl•phenyl 

ether 7005•72•l 10 JlO 10000 (20) 
7J. Fluoren• 4'·73-7 10 lJO 10000 (20) 

74. 4-N1troanUine 100-01 . , . 50 1700 50000 (100) 
75. 4,6-DLnitro•2·••thylphenol 5]4-52•1 50 l700 50000 (100) 
76. N•nltrosodiphenylaaine 86 - J0-6 10 l JO 10000 (20) 
77 . 4-&ro..opheny l •phenylether l01 •55° J 1.0 JJO 10000 (20) 
78. Hexachlorobenzene 118-74• 1 1.0 JJO 10000 (20) 

• 79 . Pencachlorophenol 87•86• 5 50 1700 50000 (100) 
BO. Phenanthrene 85-ot- a 10 ))0 i.0000 (20) 
st. Anthrac ene 120• 12 • 7 10 )JO 10000 (20) 
82, C.arbazo l• 86- 74 °8 10 )JO 10000 (20 ) 

1'? 
Bl. DL•n-bucylphthalate 84-74-2 10 Jl0 10000 (20) 

84 . Fl~oranth•n• 206-44-0 10 Jl0 10000 (20) 
85 . Py~•n• 129-00-0 10 J JO 10000 (20) 

~ . 86 . aucylbeniylphthalate 85•68•7 10 ))0 10000 ( 20) 
,,,. 87 . J , l'•D1chlorobenz1dine 91•94•1 10 JJO 10000 (20) 

88 . aenzo(a)anthracen• 56•55•l 
' 

10 llO 10000 (20) 
-. 

89. Chrysen• 218-01•9 10 llO 10000 (20) 
90. b1s(2•Ethylhexyl)phth&lace 117-81-7 10 ))0 10000 (20) 

N 91 . D1-n•occylphchalate 117-84-0 10 JJO 10000 (20) 
92 . aeru:o(b )fluoranchene 205-99 · 2 10 JJO 10000 . (20) 
9) . aenzo(k)fluoranchene 207-08 • 9 10 )JO 10000 (20) 

94 . Benzo(a)pyrene 50•32 - 8 10 ))0 10000 (20) 

0-, 
95. lndeno (l,2 , J-cd)pyrene l9l•l9•5 10 )JO 10000 (20) 
9(,. DLben:(a,h)anchracene 5l•70•l lO llO 10000 (20) 
97. &enzo(g,h,1)perylene 191-24•2 10 ))O 10000 (20) 

* Quanclcation lilli~ listed for so1l/sed1menc are based on vet veighc . The 
quanc1t~tlon li• ics cal~ulated by the laboratory for soll/sedl~enc, 
calculated on dry veighc basis as required by the contract, wlll be higher . 

I 

s:1s 
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TARCET COMPOUND LIST (TCt.) AND CONTRACT REQUIRED QUANTITATION LIMITS (CRQl.) 

Quant1 i;:.ith!D L.1!!!1ts* 
Low Hed . On 

!!!.tU Sill ~ !;nlWIID 
Se111lvolattles CAS Number uc/L u,:/Kg ug/Kg ioci 

)4, Phenol 108-95•2 10 llO 10000 (20) 
)5. bls(2•Chloroethyl) ether 111•44•4 10 )JO 10000 (20) 
)6. 2•Chlorophenol 95.57.9 10 llO 10000 (20) 
)7. l,l•DLchlorobenzene 54l•7l•l 10 J)Q 10000 (20) 
)8 . l,4•D1chlorobenzen• 106-46-7 10 )JO 10000 (20) 

]9 , l,2•Dlchlorobenzen• 95-50-1 10 ]30 10000 (20) 
40. 2 •He thy lpheno l 95-48-7 10 llO 10000 (20) 
41. 2, 2 • •oxybls 

(l•Chloropropane)# 108-60•1 10 llO 10000 (20) 
~ ' 42, 4-Hethylphenol 106-44-5 10 JJO 10000 (20)-

~-· 4l. N•Nltroao•di•n• .. , 
dipropylaaine 621-64•7 10 llO 10000 (20) 

• 44, Hexachloroethane 67-72-1 10 llO 10000 (20) 

~ 
45. Nitrobenzene 99.95.J 10 lJO 10000 (20) 
46, Isophorone 78•59•1 10 JJO 10000 (20) 

~ 47. 2•N1trophenol 88-75•5 10 llO 10000 (20) 
48, 2,4•D1• echylphenol 105•67•9 10 lJO 10000 (20) 

.., 
I, 49, bls(2•Chloroethoxy) 

• ethane 111·91·1 10 llO 10000 (20) 
50 2,4•Dlchlorophenol l20•8l-2 10 JJO 10000 (20) 
51. l,2,4•Tr1chlorobenzene 120-12-1 10 )JO 10000 · (20) 
52. Naphthalene 9l•20•l 10 lJO 10000 (20) 
SJ. 4•Chlocoan1line 106-47•8 10 JJO 10000 (20) 

M 54, Hexachlorobutadlene 87-68-J 10 llO 10000 (20) 
55. 4-Chloro•l•••thylphenol 59.50.7 10 llO 10000 (20) 

~ 56. 2•Hethylnaphthalene 9l•H•6 10 ))0 10000 (20) 
57, Hexachlorocyclopentadlene 77.47.4 10 JJO 10000 (20) 
58. 2,4,6•Tr1chlorophenol 88·06-2 10 JJO 10000 (20) 

59. 2,4,5-Trlchlorophenol 95.95.4 50 1700 50000 (100) 
60, 2•Chloronaphthalen8"' 91-58-7 10 · JJO 10000 (20) 
6l. l•NLtroanilln• u. 74.4 50 1700 50000 (100) 
62, Diaethylphthalate lll•ll•l 10 J)O 10000 (20) 
6l. Acenaphthylen• 208·96-8 10 JJO 10000 (20) 

64, 2,6-Dlnitrotoluene 606-20-2 10 JJO 10000 (20) 
65. l•Nltroaniline 99-09-2 50 1700 50000 (100) 
66, Acenaphthene 8)-)2".9 10 J)O 10000 (20) 
67, 2,4•Dln1trophenol 51·28•5 50 1700 50000 (100) 
68. 4•Hltrophenol 100•02•7 50 1700 50000 (100) 

• Previously known by the nane b1s(2-Chloroisopropyl) ether 

( 

c ... s:1s 

---------- ___ ......I 
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TAACET COMPOUND LIST (TCL) AND CONTRACT REQUIRED QUANTITATlON LIMITS (CRQL) 

Quncs:1s:,,s:1szc 1..Lm1s::1.• 
Lav Hed . On 

!!iU..£.t ~ ~ G0 \wo 
Vol{ltlle:; CAS tfun,bs:;r ug,JL - UC/Kr; y,:/Kg (ncl 

l . ChLoro11ethane 74.97.3 10 10 1200 (SO) 
2. B ro11011e thane · 74.43.9 10 10 1200 (SO) 
J. Vlnyl Chloride 75•01-4 lO lO 1200 (SO) 
4. Chloroethane n-oo-3 10 10 1100 (50) 
5. Methylene Chloride 75-09•2 10 10 1200 (50) 

'· Acetone 67•64•1 10 10 1200 (SO) 
7. Carbon Dlsulflde 75.u .. o 10 10 1200 (50) 
I. l,l•Dlchloroethene 7S•JS-4 10 10 1200 (50) 
9. l,l•Dlchloroethane ,So 3lt•3 10 10 1200 (50) 

10-. l,2•Dlchloroethene (total) 540- 59-0 10 10 1200 (50) 
.. u . Chlorofom 67 - 66-3 10 10 1200 (50) 

r."' 12 . l , 2•Dlchloroethane 107-06•2 10 l.O 1200 (50) 

M 
ll. 2 ° lh,t.anone 71.93.3 10 10 1200 (50) 
14 . l , l,l•Trlchloroethane 71-55•6 10 10 l200 (50) 
u. Carbon Tetrachloride 56•2l•5 10 10 1200 (50) 

I'?· 16. Bro11odlchloro11ethane 75-27•4 10 10 1200 (SO) 
17. l , 2•D1chloropropane 71•17•5 10 10 1200 (50) 

I ~re~~\ u . cis•l,J•Dichloropropene 100'1•01•5 10 10 l200 (50) 
19 . Trlchloroethene 79•01•6 10 10 1200 (50) ... ' 
20. Dibro11ochloro11ethan• 124•41•1 10 10 1200 (¥'\ (50) 

21. l,l.2•Trlchloroechane 79-00•S 10 10 1200 (50) 
22 . Benzene 7l•4l•2 10 10 1200 (50) 
2l . trans•l,3-Dlchloropropene 10061-02•6 10 10 1200 (50) 
24. Bro• ofom 75-25°2 10 10 1200 (50) 

M 25. 4 °Kethyl•2•pentanone 101°10-1 10 10 1200 (50) 

0-. 26. 2-He:otanone 591.71., 10 10 1200 (50) 
27. Tetrachloroethene 127•11•4 10 10 1200 (SO) 
28. Toluene 101•11·3 10 • . 10 1200 (50) 
29. 1,1,2,l•Tetrachloroethane 79.34.5 10 lO 1200 (50) 
lO. Chlorobenzene , 101•90•7 10 lO l.200 (50) 

)1.. Ethyl Benzene 100-41•4 10 10 1200 (50) 
32. Styrene 100-42-5 10 10 1200 (50) 
Jl. Xylenes (Toc.l) ll30•20•7 10 10 1200 (50) 

* Qu.ncltat1on 11• 1ts listed for 1011/sedl• ent are based on vet velghc. the 
qWlntltacion 11-it• calculated by the laboratory for soll/aadi11enc, 
calculated on dry veight basis aa requlred by the contract, vlll be higher. 

I ( 
\ ,; :· 
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SAMPLE RESULT TURNAROUND TIMES 
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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 - SO days 

Validated data packages will be issued within 21 days of receipt of the 
results by the Office of Sample Management. 
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TABLE 5 
RESULT REPORTING/VALIDATION 

The RCRA validation documentation package consists of the Office of Sample 
Management Data Validation cover sheet (differ~nt 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: 
I 

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: 

o Requested Versus Reported Analyses 
o Analysis Holding Times 

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

Review Requirements in Addition to Those Listed for Level A: 

o Matrix Spike/Matrix Spike Duplicate Analysis 
o Surrogate Recoveries 
o Duplicate Analysis 
o Analytical Blank Analysis 

Level C Requires that the data be reported in Sample Delivery Group 
(SOG) data packages and is applicable to RCRA governed programs 
requiring Contract Laboratory Program (CLP) quality data from analytical 
work done tn non-CLP laboratories 

Review Requirements in Addition to Those Above: 

o Initial and Continuing Instrument Calibrations 
o Gas Chromatography - Hass Spectrograph (GC/HS) Tune Criteria 
o Internal Standards for Gas Chromatograph Analysis 
o laboratory Control Samples 
o Interference Check Samples (for ICP analysis) 
o Any Other QC Checks Performed or Required by the Methods of 

Analysis 

- . 
. -s.1!:f 
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TABLE 6 
VALIDATION CRITERIA - GENERIC DATA QUALITY OBJECTIVES 

1. REQUESTED VERSUS REPORTED ANALYSES 

All requested analyses shall be reported of accounted for . 

2. HOLDING TIMES 

16500-90-090 
Attachment 6 

Pagel of 2 

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 
±201.. If both sample and duplicate results are below the method 
detection limit 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/HS TUNE 

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

9. INTERNAL STANDARDS 

Internal Standard area counts and retention time differences from the 
associated calibration standard must be within the control limits 
specified by the methods or procedure used. 
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TABLE 6 (cont) 
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All Laboratory Control Sample recoveries must be within 80-1201. for all 
sample matrices. 

11. INTERFERENCE CHECK SAMPLE 

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

12. OTHER QUALITY CONTROL CHECKS 

As specified in project specific documentation. 
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TABLE 7 
ESTIMATED COSTS 
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CHARACTERIZATION OF WASTE STREAMS DICHSRGED TO DOUBLE SHELL TANKS 

Analysis for processing parameters 

Analysis for hazwaste designation 

DOUBLE SHELL TANK CHARACTERIZATION 

Analysis for hazewaste designation 

ANALYSIS OF SAMPLES FROM 242-A EVAPORTOR 

Analysis of feed tank 

Analysis of Process Condensate 

Analysis of Slurry Product 

Analysis of Steam Condensate 

Analysis of Cooling Water 

Analysis of Vent Gases 

SSOO/sample 

SSOOO/sample 

$10000/sample 

SSOOO/sample 

~2500/sample 

$5000/sample 

$4000/sample 

$4000/sample 

. $2000/sample 
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SINGLE SHELL TANK PROJECT 
Analytical Detection Limits 

October 12, 1990 

The following detection. limits are derived on ideal matr1ces. These values were 
derived by using either ca11brat1on standards or pure matrix standards. 
Detection 11m1ts on actual single shell tank samples are likely to be much 
higher. No info~tion regarding procedure detection limits is available for 
procedures not listed in this report. 

P1'ocedure LA-355-131 
Arsenic Analysis by Hydride Generation Atomic Absorption 

Detection Limit • _o.oos ppm in solution • 
-Typical sample dilution for the Fusion Dissolution was o.OOZSg/mL. 
Typical sample dilution for the Water 01gest1on was O.OlOg/mL. 
Typical sample d1lut1on for the ac1d Digestion was O.OlOg/mL. 

Procedure LA-325-102 
Mercury Analysis by Atomic Absorption Manual Cold Vapor 1echn1que 

Detection Limit • o.ooz ppm in solution 
Typical sample dilution for the Fusion Dissolution was O.OOZSg/mL. 
Typical sample dilution for the Water Digestion was O.OlOg/mL. 
Typica1 sample dilution for the acid Digestion was O.OlOg/mL. 
Solids were analyzed directly. 

PY.ocedure LA-362-131 
Selenium Analysis by Hydride Genention Atomic Absorption 

Detection Limit • 0.005 ppm in solution 
Typical sample dilution for the Fusion Dissolution was O.OOZSg/ml. 
Typical sample d11ut1on for the Water Digestion was O. OlOg/mL. 
Typical s~mple d11ution for the ac1d Digestion was O.OlOg/mL. 

- I 

I 
I 



' /1 

WHC-SD- WM-DP-025 
Addendum 2 Rev o 

Procedu1"a LA-533-105 
Anion Anilysis on D1onex Model 40001 

Typical Simple dilution was 0.0000999/mL 

Fluoride 
Detection Limit 1n solution • 0.09 ppm • 

Chloride 
Detection Limit in solution • 0. 04 ppm • 

Nitrate 
Detection Limit in solution • 0.24 ppm • 

Phosphite 
Q~tection Limit in solution • 0.13 ppm • 

Sul fate 
Detection Limit in solution • 0.13 ppm. 

P1"ocedU1"8 LA-62Z-1OZ 
Determinition of Carbonate 1n _Solutions by Coulometry 

Detection Limit • . 5 ppm in solution 
Typical sample dilution was O.Olg/mL 

Procedure LA-344-105 
Totil 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 
Anlllon1i • 0.1 ppm NH,• in solution 
Anlnon1a by Kjeldahl 

Procedure L.A-645-0O1 
Nitrite • 0.184 ppm NO in solution 

· Spectrophotometric Determination of Nltr1te 

,,.ocedure LA-Z&&-101 
Chro1111urn VI • 0.1004 pp111 er'+ in solution 
Spectrophotometric Determination of Hexavalent Chromium 
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LA-505-151 (Nominal Detection Li• tts) 

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

Typical sample d11ut1on far the Fuston D1ssalut1an was 0.00019 g/ml. 

Typical sample dilution far the Water Digestion was 0.000476 g/mL. 

Typical ' sample dilution for the Acid Digestion was 0.000416 g/ml 

Instrument Detection Limit ppm. 
' AlU111in1111 0.0745 Antimony o.1424 

Arsenic 0.0223 Bar1um 0.0026 
Beryllium 0.0006 Bismuth O.OOJ9 
Boron 0.0083 Cad111iu111 O.OOJ9 
Calcium 0.0002 Cerium 0.1J59 
Chromium 0.0039 Cobalt 0.0246 
Copper 0.0158 Europium 0.0024 
Iron 0.0073 L,1nthanu11 0.0141 
lead . 0.027J 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 
S111con 0.0314 Silver 0.0183 
Sodium 0.0483 Strontium 0.0010 
Sulfur 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 

. -

~ ; 

.,. r' 
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SUPERVISION REVIEW: 

S-.:,lt N1.11etr 

2AW-BD-J 
I? .. JJ.J. 

Itel lr,quJ shed bys 

WHC-SD-WM-OP-025 
Addendum 2 Rev 0 

CHAIN OF CUSTODY 

R-P1~nt C::;1mn1P Truck 

???-S !ah 

SAMPLING INFORMATION 

SAMPLE IDENTIFICATION 

s-.,le Schedule N1.11etr 
242-A Statement of Work 
WHc-sow-91-0002 

IKel'Ad bys 

373-4655 
N/A 

N/A 

DATE: //-/;;-~; 

Date/TIMI 

Datt/TIM: 

. - -9 ..... ---
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WHC-SO-WM-OP-025 
Addendum 2 Rev O 

SAMPLE CHECK IN LIST 

Date/Time Received //- 1/2-91 0/.//0 Sample ID :ZA-W -.lS D - ( 
Project :tr$' \o.l AW Client r-f}~!< '\f\Bms· 

Shipping Container IOI &-, b S_hipping l_....i.;ft1-1J.:J__..,,1 ___ _ 

1. Condition of Shipping container?_.;:::~::::::..:::::::.:::::::...:::;..; _________ _ 

2. Custody Seals on container intact? Yes~] ·Ho [] 

l. Custody Seals dated and signed? Yes [ l No [] 
~ 

4. Custody Seals ID , __ 4_,__,_a ... · __ 'l_h..._ ______ _ 

5. Condition of Samples: -1n good condition 

__ broken 

_ _ leaking 

6. Samples have: __ custody seals 

_...-:--appropriate sample labels 

,, 

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

Chain of Custody l(s)..,,/,/,)~----------------
Request for Special ~sh l(s) · J. 

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

9. Memos have been 1ntllated for all anomalies tdentifled? Yes [] 

Pr inted Name '4a.g :7c;hA4l::Sralc 

Signature i: ~ 
Date/Time -1C=-;.so 
Please send copy to orr1ca of Sample Management Data Administrator, T&-08 -

---=-··· • -10 
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SUPERVISION REVIEW: 

0 
s-.,le Nuicer 

2AW-BD-2 
t:JJJ 

llel lnqul shed by: 

1._ 

WHC-SD-WM-DP-025 
Addendum 2 R ev o 

CHAIN OF CUSTODY 

B-Plant Samele Truck 
222-S l~b 

SAMPLING INFORMATION 

373-4655 

N/A 

TK 102-AW. Riser #22A i:~1~J'l~(~i.! '/ ;z '17 

SAMPLE IDENTIFICATION 

Saple Schedule lluloer 

24~-A Statement of Work WH -sow-9 -0002 

hcelved by: 

DATE: /J ·/J -~n 

Date/Tl•r 

Date/Tl•: 

Date/TIMI 

- . ..., ... . ---- ·. 1~ 
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WHC-SO-WM-DP-025 
Addendum 2 Rev O 

SNfPLE CHECK JH LIST 

Da te/Ttme Rece I ved / /- /Cz--91 0 l'!«J Samp 1 • ID ctAW -ED -.,1 

Project --ft<✓ 1'1 ;l.)4.y,J Client -z;;;J- ~,a · . 0 . 
Shipping Container IOI · 0-lo Shipping I 8.., 3 33; 
1. Condition of Shipping contalner1 ... 6ooJ! ..... ...:.i..i.:.;;:;;i_,_. __________ _ 

2. Custody Seals on container Intact? Yes l'x1 Ho [] 

l. Custody Seals dated and signed? Yes[~ Ho [] 
• 

4. Custody Seals ID I __ L/,'"""""'~-'f.__7_· _______ _ 

5. Condition of Samples: t--tn good condition 

__ broken 

_ _ leaking 

6. Samples have: __ custody seals 

- appropriate sample labels 

,, 

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

Chain of Custody its) W . . 
Request for Special ~s l(s) · \. 

B. llave any anomal tes been tdent If led? Yes [ ] · Ho IX1 
9. Memos have been tnttlated for all anomalies tdentt f led? Yes [] 

Signature _ ~ _aL __ 
Printed H••t[t~~v~:=:_ 
Date/Time II-If'~~ L0:50 

rlease send copy, ta Office of Sample Hanagement Data Administrator, T&-08 ,, 

--• · 
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--···-··· ·· ··~·· WHC- S0-WM-DP-025 
DON'T SAY IT •·· ·Write It! Addendum 2 Rev 0 

TO _________ _ 

. . -4.000-1 01 • ..... , 

_. °' DON'T SAY IT --- Write It! , o>.TE t;;/1/,/0 · 
TO_____________ FROM ¼4 ~M,.__,, 

M ~ . _c~-C.~%< ~ Olsa fia4) ~.,___-

~~1-~~~-- -- ~ ~ ~kt? 
~-~~ ... ~~v·/~~~~~~ J -~ ~~--;:z . . 

-- . 

+ -YO MAKE LIFE LAST. PUT SAFETY FIRST" . . -13 + 

I 

• I 
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1.-... , ..... • .. , .. ·,.=,, .. ·· ., ., .. :·; TANK ;F.ARM·: PLANT,\OPERATING PROCEDURE ::}\ / 
: : .: :·: :- ·,(:=\ .. :'::·.::'.• !; .. :.·:/::: ... .. ~;. .. . . :·_.;.:::..::.:-... •.•;-: '.·· .... ,.:.: .. :,:-, .::-:-... : .... .. -·:; .. , .. . : .... •.:::•~: .......... ··.: ... ·.- .~.·.-. ;, ........ ..:_: ,:;::,:•·•.; .• • :: ... :.• .. ~:· :··. ::·• ..... •.:-.• '. . . :.:;,.;:·:-.:.: .·: 

2,AW S-,22,9/- :z:' _, 

., , 
; 
·, 

Relinquished by: 

NIA 

WHC-SO-WM-OP-025 
Addendum 2 Rev O 

CHAIN OF CUSTODY 

Samp1e Truck 

222-S 

SAMPLING INFORMATION 

SAMPLE IDENTIFICATION 

SM'fll• Schedule NuiDer 

N/A 

N/A 

FSS-T-63O-OOOO1, EP-A, Routine 2 

Date/Tim: 

lecalvad by: Date/Timi 

-.··-:14 
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I 
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WHC-SD-WM-DP-025 
SAMPLE CHECK-IN LIST Addendum 2 Rev O 

· c9"/J-A ~ 

Date/Time_ Received l:/J<J/ft Jq'~S: Client Name~~ 
. {) 

Project/Client I ~'jl-At0.. Jo:) ,i4G.J Batch or Case I ~O,J-A4-J '/ s~ .:.?oJ -7) 

Cool er ID (if noted on outside of cooler) · TE-5 -~,u./14: ~2../~ 

1. Condition of shipping container? _c;uJ},c;;;;;;;..=..~------------
2. Custody Seals on cooler intact? Yes IX'J No [] 

3. Custody Seals dated and signed? Yes~ No [] 

4. Chain .of Custody record is taped on inside of cooler lid? . Yes [] No [ ]PA 
5. Vermiculite/packing material 1s: Wet [ ] Dry [ J _ ___;/V;.;....;.A .... · ____ _ 

-6. Each sample ts in a plastic bag? Yes [] No [] A/A 

7. Number of sample containers in cooler:----'-/ _________ _ 

8. Samples have: 

9. Sampl~s are: 

__ clips (in cans) 

__k_ custody seals 

__ hazard labels 

__ in good condition 

__ broken 

__ other 

__ tape 

/ lltJ appropriate sample 
~a~~/4 
~~ . 

__ leaking ' 

__ have air bubbles 

10. Samples rec_eived at l:!j,&,_ °C. Coolant type -J,.;,11/t:;,1~;.c:;:A;:._ _______ _ 

11. The following paperwork sho~ld be accounted for (N/A if not applicable}: ,. 
Chain of Custody l(s) .:.&.;-',_,;;~;....._·"'-----------------
Request for Analysis I(~) _________________ _ 

Airbil 1 I . !U/tr . Carrier kclcaattuL 
12. Have any anomalies been identified above? Yes P<J No [] 

13. Memos have been initiated for all ano:alies identifie~; t;>4 

Printed Name/Signature ~~~~~~~"-ii!!!L~'Lt""9at"e/Time ~d 

13 

·---------- --------·--------~' 



WHC-S0-WM--DP-025 -. 
Aaaenau111 '- l"t:~ u 

SAMPLE CHECK-IN LIST· 
SAMPLE NUMBER MATRIX 

c~ AGREEMENT 
WHC ID SAMPLE LABEL OF 
NUMBER NUMBER NUMBER INFORMATION? 

)1 f;J. 1..~ 1'">111 1~:l 'U:1/-llVJ ~AW.=> .').,l q I .;..4 Ji/0 -
' 

-

,_ ... 
' 

I 

I 

I 

P•ge 2 of 2 

14 --·-- -1.6 
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I• 

CHAIN OF CUSTODY 

C. C. P1tkoff 

SAMPLING INFORMATION 

SAMPLE IDENTIFICATION 

Saq,le Nud:>er Saple Scheck.Ile Nuaber 

WHC -SD-WM-OP- 025 
Addendum 2 Re v O 

N/A 

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

Rellnquhh 

Date/Tlae: 

Rel lnqulshed by: Received by: Date/TIM: 

--··· . . -1.7 

I_ -IJ!-,..!Jiid&M . . , , 1 - -· - · •• • . • • - 7 Ci 7 ·: 7 7 .... 
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WHC-S0-~M-DP-025 
Addendum 2 Rev 0 

t93q(o~~·3iCJ.<I~) "t</1? 
______________ _,;_..;._--, 

...u,..._u.......::~...__.-.;,_,_ ____ LABORATORY ID 
Date Sampled· Time S'ampled 

Sample Site or Sampling ID Time Rece ived at 22 

Dose Rate 

Custodian (Signature) Disposal Date 

Payroll No. Tech/Receiver (Signature) Date 

··-· 

\ 

---- 8D-6000-347P 

· -1s 
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II ,._, lhtpp_,. Conl•lne•I WH C-S0-WM-O P-025 ~ I -
Adden dum 2 Rev 0 

'?d.)k1 Hal Client Harne -----"iaJ..~=-..µ.J~==;,__ 
d-1'-',.J ~ 119 /- 3 

Project/Cl tent I cJ-41- }OJ. ,)3W Batch or Case I l{JZ& 2 2.A 

Cooler ID (tr n-oted on outside of cooler) -1-T--'-F_-.L.(-~---------

1. Condition of shipping container? ..i.oori-~::::.=.;~-------------
2. Custody Seals on cooler Intact? Yes [X] No [ ] 

Ho (] 3. Custody Seals dated and stgned? Yes(~ 

~. Chain of Custody record ts taped on tnslde of cooler ltd? Yes[ · ] Ho [/f #~ 
5. Vermiculite/packing matertal ts: Wet [] Dry [] __.V~i;.:/1; ______ _ 

6. Each sample Is In a plastic bag? Yes (] Ho l] --'N~d~------

7. Humber of sample containers tn cooler: -----'-----------

8. Samples have: __ clips (In cans) 

~ custody seals 

__ hazard labels 

_ tape 

~ appropriate sample 
labels . 
"-; 

9. Sampl~s are: __ fn good condltton 

__ broken 

__ leaking 

_ have air bubbles 

__ other 

IO. Samples received at Jl/4 °C. Coolant type ___________ _ 

11. The followl_ng paperwork sho~ld be accounted for (N/A tf not appl lcable): 
.,. 

Chain of Custody l(s) ~~~-----------------

Request for Analysis r;,c;,~i""'IA_)=-----------------
AI rb 111 ' . · "1lk Carr ler ...,4addt 4 a&r,v c £ 

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

13. Memos h~ve been inlttated for all anomalies Identified above? Yes [] 

Pr In led Hame/S I gna lure ku?.d~~• te/Tt me ~ 
P111e 1 /'~ ~ 

13 

- I 
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· SAMPLE CHECK-IN LIST· ~-OP-0?.S 

SAMPLE NUMBER MATRIX 
v1Hc-so-vl ?. Re'J o 

. Mdendum 
~ 
I 

AGREEMENT 
WHCID SAMPLE LABEL PNL ID OF 
NUMBER NUMBER NUMBER INFORMATION7 

r .£1'"111 2At.w t-1111- 3 lh- I . 
I 111/ 

:t·l'tl~r .. ~t..J\; I R ct~~,_ , l'.3.L.lt1~ 

~ Q.t..\\ (""i . 

~ ct~\ f) 
. 

C:::...CN\l- VC'A 
/ , iAM:1 '2- R q~Jt/ 

- . . 
1/d1,r-

I"! , ct nJ 2- ~ Ci'4 .'.) .<... 

r : . . 
~ 

.. 

f. 
' I 

' -
., 

-
I . 

a-- . 

P111 2 of 2 

14 
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\ - • --~h. 

---- -..,.;,u 
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S~le Nuitier 

2A W:f?2 9/- / 

Relinquished by: 

WHC-SD-WM-DP-025 
Addendum 2 Rev 0 

CHAIN OF CUSTODY 

SAMPLE IDENTIFICATION 

Saaplt Schedule Nuaber 

N/A 

FSS-T-630-00001. FO-A, Routine 2 

CHAIN OF POSSESSION 

Date/TIN: 

Received by: Date/Tl•: 

ffljf!t$£1fi5Z7y- r·y res-if":'17 IWW-1 tf2llb·m• re · rm:: ·r C X-
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~HC- S0-WM-OP-025 Addendum 2 Rev~O;;..... ______________ _, 
Date Sampled Ti me Sampled 

LABORATORY ID 1 

Date Received al 222-S Time Received at 222-< 

Deli vered by (Signature) Dose Rate 

o_(:;; J ;JCd~ 

Payroll No . Tech/Receiver (Signature) 

\. , 

\. I 

\ ' 
<.J . 

• I 

2-

. . 

2. 

·uou:!J --i 
"' I · t I :_ • I , · . ~ . . ~ 



WHC-SD-WM-DP-025 
. Addendum 2 Rev O 

Oate/T1me Received (p-7-41 /oz10 /4u- Client Name C.,e,. /J, r;t,,,, I../-
• /, • /'\,.I 

I o :z. -_."'"" . 
Project/Client I 2(/:/-/4-tu- <fA-NIC. Batch or Casa I /ZISt:72. d. 2:Zlt-
~ e.-ta.d-: ~. C.. P1 Tl'4~-I- ~ .Nll, -Z_A--w s,-2, 2- q I- I 

R. '1 r- . 

P1&1 
~ooler ID (If noted on outside of cooler) ~B~-~/~f~~---------

I. Condition of shipping container? __,;_,+,Lµ...'-,::::,, _____________ _ 
A' ~ 

2. Custody Seals on c:--rAar intact? Yes [] Ho [ ]~ 

3. Custody Seals dated and signed? Yes [] .Ho [] ~ _; -.. , 
-~~ 

4. Chain or Custody record 1s \.aped-1,n Inside of coo1er lldi Yes[~ Ho [ J 

5. Vermiculite/packing material 1s: Wet [] Dry [] -..N~A-......... ______ _ 

6. Each sample Is In a plastic bag? Yes [] Ho [] .. N.-..A:....._ _____ _ 

7. Number of sample containers in cooler: 

e. Samples have: 

9. Samplt!s· are: 

/{A; clips (In cans) 

lfo custody seals 

L hazard labels 

I/" In good condition 

,Yfl: broken 

M other 

Nit tape 

v' appropriate sample 
labels 

1(-o ·. leaking 

Arfl: have air bubbles 

10. Samples received at NA- °C. Coolant type -'H. ___ i+ __________ _ 

11. The following paperwork sho~ld be accounted for (N/A If not applicable): 

Cha In of Cus t;dy I (s) _. _e.._.,,7:_{!....=--1.,1,~;....;;;;;;....;;.:;_;_, __________ _ 

Request for: Analysts I(~) ---'}W'll"------------------
A I rb 111 I , HJfJ- · Carri er -~-........ WE..-. ______ _ 

12. llave any ·anomalies been Identified above? Yes c'] Ho [t.-Y' 
13. Memos hive been Initiated for all anomalies identified above? Yes (-dd 

-Oor /~ 
Printed Hame/Slgnature 11-olVft(?t;rL ~A / Date/Time 

'"ifr,<j.t1..-~ . 
6,-7-9/ 

~EST AVAILABLE COPY 13 

. 
• ,•• : In•..-'\••,:~ • • I ... •~~•• f,J,/11,_: ..... ~ .. t ~ • •" ,.,-.,• I •'I' ._... , •I ' : •., ' • ,I • • fl,;.._ • rifWNIMWH¥1 • ·- , ' • , • • • • •'1• 
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w HL-::>U.-:~M-U P- 0 2 5 
Addendum 2 Rev 0 

SAMPLE CHECK-IN LIST 
SAMPLE NUMBER MATRIX • 

AGREEMENT 
WHCID SAMPLE LABEL PNL ID OF 
NUMBER NUMBER NUMBER INFORMATION7 

~NM-A1J Ir, I R 9~9'~ 

-" (i ~~a\ 
~ w. q~o~ 
4 i 0,~\c?... 

. 
1-....s: ~. vnA l'l~h ~le.. 

\ 1lt,..\ 2 ~C\.t\? {\ 
~., 

-

\/t1ll _ 

' (\n,~ ') . ~ctJ.I l.. \ 

• 
.. 

P•t• 2 of Z 

14 BEST AVAILABLE.CQfY 
--

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



S~le Nurber 

M _ 2A W:C??'ll-) 

Relinquished by: 

WHC-SD-WM-OP-025 
Addendum 2 Rev 0 

CHAIN OF CUSTODY 

SAMPLE IDENTIFICATION 

Slll'f)le Scheci.ile Nuiar 

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

CHAIN OF POSSESSION 

Received by: Date/Tl•: 

Received by: Date/Tl•: 

BEST AVAILABLE COPY 

0-"2,,/5 
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11 rw ~ Cont• lnert 
WHC-SD-WM-DP-025 
Addendum 2 Rev O 

Date/Time Received fo-7-Cfl /o 210 ~ Client Name c_,e, · /.), nc.a -f.J-
. l . 

I OZ-A-ul 

Project/Client I 2 l/1- /4-tu .. <fA-.>11c. Batch or Case I IZ 1 ~c72. t:t 22+ 
p JG, ~ c.-ti..d-=- C. • C • P1 ;1c o-1+ ~ ...vl). -Z. A-w ~- ~ 2. q I- J 

tooler ID (if noted on outside of cooler) ___;B~-_;_f __________ _ 

1. Condition of shipping container? _;_,4-rLµ..;.i:....::::..--------------
,4' ~ 

2. Custody Seals on c~er intact? Yes [] No [ ' ]~ 

3. Custody Seals dated and signed? Yes [] No[]7'U?f.L- . , 
-~~ 

1s hped an inside of cooler l ld-1 · ·ves [~ No [ ] 4. Chain of Custody record 

5. Vermiculite/packing material is: Wet [] Dry [] -',JN~A-;,..i_ ______ _ 

-6 . Each sample i s in a plastic bag? Yes [] No [ ] ..1.N~A:~ --- ---
7. Number of sample containers in cooler: __ .,__ _____ _____ _ 

8. Samples have: 

9. Samp 1 E!s· are: 

JIit clips (in cans) 

.HO custody seals 

L hazard labels 

v""' in good condition 

,v,q. broken 

. Ntf: other 

Nfr tape 

\/" appropriate ._ s amp 1 e 
. labels 

/1/0 leaking 

Nd: have air bubbles 

10 . Samples received at Ntt: °C . Coolant type _.;..;H....;.~;.._----,-------

11. The following pape~ork should be accounted for (N/A if not applicable): 

Chain of Custtdy l(s) _. -~--,,.'f-C!-=--~~.;;;;.;;...;;;..;....;;;;.__ _________ _ 

Request for Analysis I(~) ~'fk'~----------------
A irbil l I · HIJ- · Carri er -~=~'41C.1.acac.-______ _ 

12. Have any anomal 1es been identified above? Yes ( ] No [vY"" 
13. Memo s have been initiated for all anomalies identified above? Yes ~Al 

7)or /~ 
Printed Name/Signature lfp~ ~-< Date/Time 

'"i'p9-.a.~ 
(p-7-'1/ 

13 



.. SAMPLE CHECl{-IN LIST· 
WHC-SO-WM-DP-025 
Addendum 2 Rev 0 

SAMPLE NUMBER MATRIX 

AGREEMENT 
WHC ID SAMPLE LABEL PNL ID OF 
NUMBEn NUMBER NUMBER INFORMATION? 

R q z_:z 7£¥ JA-W 5~~ q I- I 
7//IPI 7(1'(/&/f 
-

M 

. . 
. . 

M I 

Page Z of Z 

14 . · -z7 --· 
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vn-1c-sO-WP\- o 
Addendum 2 Rev 

CHAIN OF CUSTODY 

1-?4nA 

N/A 
Sample Truck 

222-S 
SAMPLING INFORMATION 

:tk . ·t2A. 

SAMPLE IDENTIFICATION 

Saq,le Nunber Saq,le Schewle 11\llber 

.2AWS2.2.9/-2, FSS-T-630-00001, FD-A. Routine 2 

Relinquished by: Received by: 

m· m:MOPPWdf ttnnmmrnuw·~7 ·, c · r rr ·~· rw wmnn:snmz ann:rwrr jf I Ii I :S 

y 

--­. 

• • rm 
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BEST AVAILABLE COPY 
ID-6000'.)O (10189) 
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11 ,_ lhlptllnt Cantelrw,t 

WHC- SD- WM- DP--025• · c)</) -;:} W~~ 
·. 

Addendum 2 Rev O ,/~ / ~ 7-y• 
Date/Time Received fo/m;/91 . Client Name I Jf:tZ?t-LT.,,,,.,,d . 
Project/Cl tent I r:!)C//-A{,l) -/~J..Alu Batch or Case I ~ c9-;)-d 

~'4.J 

Cooler ID (if noted an outside of cooler) _G~--~-~, ~=·=~~~~~~L-C~) __ _ 

1. Condition of shipping container? _;GvvJ==~------------
2. Custody Seals on cooler intact? Yes ()4 No [] 

3. Custody Seals dated and signed? Yes D4 No [] 

4. Chain of Custody record 1s taped on inside of cooler lid? Yes [] Ho [ ] µA 
5. Vermiculite/packing material ts: Vet [] Dry [] VA. 
6. Each sampl e ts 1n a plastic bag? Yes [] Ho [] _ _ _.Nu...~A ____ _ 

7. Number of sample containers in cooler: _______ _____ _ 

8. Samples have: 

9. Samplt!s· are: 

__ clips (in cans) 

X custody seals 

__ hazard labels 

__ tn good condition 

__ broken 

__ other 

__ tape 

__:z!_ appropriate sample 
labels . 

__ leaktng 

__ have air bubbles 

10 . Samples received at &jA:. °C. Coolant type _____ _____ _ 

11 . The following paperwork sho~ld be accounted for (N/A tf not applicable): 
Chain of Cust;dy l(s) .. t@.......,,,.,~.....__-______________ _ 

•<~~-----------------­
Carr I er l.Aon,J l/'4.14< < {) 

Request for Analysts 

A I rb I 11 I _. -"5..:.rr+,,1,/4;;i.._· _..;_.. __ _ 

12. llave any ·a_no~alies been identified above? Yes (] No [,>-J 

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

Printed Name/SI gna ture t/JlJtt; ;;fJ:i&v;;,~ Da te/Tt me 
rage I of Z 

·..-EST AVAILABLE COPY 
13 ··-30 

' ... ... .... . ...... 

---------- - - ---------- -- --
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SAMPLE CHECK-IN LIST· . -~ HC -SO- WM-D P- 025 
l\ddendum 2 Rev O 

SAMPLE NUMBER MATRIX 

AGREEMENT 
WHCID SAMPLE LABEL PNL ID OF 
NUMBER NUMBER NUMBER INFORMATION7 

It q~:l.'I ~ AuJ~~ ,a, _ _1_ "LL£_.,, 

~ 
t-"rn}/l)R~C\rJ ,,.- I RC\~qc: 

..1 Dc'-l/\~ 

3 ~~('\~ 

~ 61'1\L 

P-.S!.M; VOA 
\ QI\J 2..., ~ ~\'J ~ -. 

vca. 
, fl l\j R~.l...:l-- ·. 
; 

'. ~ ; I 

I 

. 
I 

P191 Z of Z 

14 

.. 
"' OSITr?Bl5E:m:r: • ' • • • o ~ • O , I •• rzr ss a ur sm 3§ IZP7751 :rrs r 



1 •. 
\: 

~HC - SO-WM-OP-025 
Addendum 2 Rev O 

CHAIN OF CUSTODY 

1-?40A 

N/A 

Sample Truck 

222-S 

SAMPLING INFORMATION 
. 
'i,'.:.".i .·~.: ;j···'''.:~.~.··.~.;.:.:.=.·.·g.: .=.c.;.t.·:~~.~.·.~,~.-.. :.ld.· ... '.~.· .. ·,.:.:_:.~_= ... ·.:·.·"..i.:._f ... ·'.,;.· ,. ~ ~ r-~~'.,:;,,Mw,c'dlb'Jia::z;w 1:.:.;,'.'.:.t.'_'_,.=.,.·-_;:;;._,:.,.=:.·:.: 1 1:.'~~ -..- . • ....,, r .. &r,,~. ~ < ... 1 .. ,·1'.!2-f:!'.~i.,(';.:,;:=i✓:T@:t I· I ....J.:>,.;;) 

SAMPLE IDENTIFICATION 

S~l• Nunber 

2.A WS2,29/• L. FSS-T-630-00001, FO-'A, Routine 2 

Rel lnqulshed by: Received by: 



. _. 

I " 

Date/Time Received 

I.I .,_..ahiDplnO Contalna,t 
\!HC- S0-WM- ul' - vc::i 
Addendum 2 Rev 0 
G

1
!ir,/q1 Client Name 

Project/Client I c!)C//-A{.t.) -/tJJ-AW 

f!!i_-,t} ~,d;,.._ 
,~~ 

Batch or Case I »~ 66)-d 
73:;£:;4~ 

Cooler ID (tf noted on outside of cooler) -~6--~-~L~=·~~-~~~~-1-c~) __ _ 

1. ·condition of shipping container?...:~==~-----------­

£. Custody Seals on cooler intact? Yes c)4 No [ ] 

3. Custody Seals dated and signed? Yes D4 No [] 

4. Chain of Custody record 1s taped on inside of cooler ltd? . Yes [ ] No [ ] µ)I. 
S. Vermtcu1 ite/pack1ng material ts: Wet [ J Dry [ ] __ __./V;.:...,4..,.;_ ___ _ 

6. Each sample ts tn a plastic bag? Yes [ ] No [ ] AJA 
7. Number of sample containers in cooler: ____________ _ 

e. Samples have: cltps (In cans) tape 

~ custody seals :6. apcropriate sample 
la ~ls 

hazard labels 

9. Sampl~s· are: In good condition leaking ' 
broken have air bubbles 

__ other 

10. Samples received at ¢. •c. Coolant type __________ _ 

11. The following paperwork sho~ld be accounted for (H/A If not applicable): 

Chain of Cust;dy l(s) .... ~ ....... ~~;._-______________ _ 

Request for Analysts l(~~-;-----------------..,..--
Alrbtll I · ~ · · CarrierLkdt/441<</) 

12. tlave any anomalies been identified above? Yes ( ] No [>-J 
13. Memos have been initiated for all anomalies Identified above? Yes [] 

Printed Name/Signature MM(~,w~ Date/Tl~• 
he• 1 of 2 

:dEST AVAILABLE COPY 
13 

- ...... 3.3 ---



M 

., .. ~HC-SU-WM-ur-u, J 
'-"ltc.-Sb-i:.:>M-t:i-02!:) Addendum 2 Rell 0 

. SAMPLE CHECK-IN LIST· 
SAMPLE NUMBER MATRIX 

WHCID SAMPLE LABEL PNL ID 
NUMBER NUMBER NUMBER 

/l q.-,iq _j .4LL.J ~_'l )Q 1- .J-

-

. 

.. 

Pig• 2 of 2 

14 

·AGREEMENT 
OF 

INFORMATION? . 
- -~ 

C/ 

: I 

. . 

I 

I 

--~-- • ""'3.4 



'--"' 

/ 

ltHC-SD-WM-DP-025 
Addendum 2 Rev 0 

CHAIN OF CUSTODY 

SAMPLING INFORMATION 

1-?4n~ 

NIA 

: s.~i~?~;i'.t.~t;;:~ ;:i /I/ r-:A J L i'.'~,z~;.t;r;1;~~~S1+9½ii~;!i:: n:~:{~:·1 / ~ IS- . 
fs~:~=~ft&t;i:;;~~1]\fil ~ '-1/-Ah 1 - -f~. HI , o 2-A uJ . 'R-... &;.-e -::# 2.2.-A 

SAMPLE IDENTIFICATION 

S~l• Nuaber S~l• Schedule Muicer 

FSS-T-63O-OOOO1, EP-A, Routine 2 

Date/Time: 

Relinquished by: Received by: Dau/Time: 

·-35 -----



~~~~-~~ l""VI r1 e~-~~-7- , 
Addendum 2 Rev O · on~-n ~,~ 

Date/Time_ Received t,!Jq("fl l</'t.'5. Client Name /4.i/fl'v.h,.., 
Project/Client I ~')J -At,..J - lo:) flt.J Batch or Case I f>,O.::J-A4...J ::; s~ ..;;>o.J -7J 

Cooler ID (if noted on outside of cooler) _..z.T ..... F: ....... -.. 5~---. • .,Ji'>d..-e .... ¥,../__.4=--1'-"2.=/'-".l--=--

l. Condition of shipping container? _G:JJ~;..=.;;;;.;_ ___________ _ 
2. Custody Seals on cooler intact? Yes IX'J No [] 

3. Custody Seals dated and signed? Yes ~ Ho [] 

4. Chain of Custody record ts taped on tnstde of cooler ltd? Yes [ ] Ho [ ]PA 
5. Vermtcu11te/packtng material ts: Wet [ ] Dry ( ] __ AJ_._A ____ __ _ 

6. Each sampl e Is tn a plastic bag? Yes [) Ho [) MA 

, • Number · of sample cont ainers in cooler: _ _ ____. _ _ _ _______ _ 

e. Samples have : 

9. Sampl~s are: 

__ clips (in cans) 

1 custody seals 

__ hazard labels 

__ tn good condttton 

__ broken 

-- other 

_ _ tape 

l'fJ!:) appropriate sample 

~~/4 
_ _ leaktng ' 

__ have air bubbles 

10. Samples received at l:!/A- °C . Coolant type _.11/i.,.'4.;.~~- ---- ---
11. The followt~g paperwork sho~ld be accounted for (H/A if not applicable): ,. 

Chain of Custody l(s) --~ ... ~-,,.J _________________ _ 

Request for Analysts I(~) _________________ _ 

Atrbtll I N/tt · CarrierkcfCtvz4&e£ 

12. llave any 'anomaltes been tdenttfted above? Yes P<) No [ ] 

13. Memos have been tnittated for all anom:lies tdenttfie~us ~ 

Printed Name/Signature ~~~~~~~~!L.:~"a.t,u9atl!/Ttme ~d 

< .. JEST AVAILABLE COPY 
13 

------ - --------------------
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WHCID 
NUMBER 

SAMPLE CHECK-IN LIST· 
SAMPLE NUMBER MATRIX 

SAMPLE LABEL 
NUMBER NUMBER 

AGREEMENT 
OF 

INFORMATION? 

·J./O -

11-------+------·· ------~-------11 

~co~ 
. 

---+---~~ ~--· 
~ 1,--__ -+-- .: ~ 
· , 

\ ' \ \ 
flTt 1 af 1 

14 

Sl L 

\ 



.. WHC-SD-WM- DP-025 
CHA~d~uecls°f'bi)y 

SAMPLING INFORMATION 

A 

N/A 

SAMPLE IDENTIFICATION 

Saq,le Number ~l• Schecl,le Number 

0 
FSS-T-630-00001, FD-A, Routine 2 

CHAIN OF POSSESSION 

'· 

b 
Date/Time: 

Rellnqufahttd by: Recalvttd bys Date/Tl•: 

BEST AVAILABLE COPY 

. . -•-· , -~w ... __ ...,,, ..... ••··' • .... ~. • , . a 
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M 

~ 

. Or 3li'l 1~04 , CW/If J CJ<//(' 

WHC-S0-WM-OP-025 
Addendum 2 Rev o 

j~ C) ~l'- fNJJ/ LABORATORY ID 
D.ile Silmpled 

'l ;imple Si l~ or S.:impilng ID 

j P:iyroll No. Tech/Receiver (Signalure) 

1---~~ ~ AN c.., 

2. 

<./ 
J 

r. I 

Yl A· 
/I 

"(im_e Silmplt!d 

Time Received al 222-S 

/ .J. 

\ 
\­
\ 
\ 

\ 

\ 
\ 
I 
I 

\ 

--1 

I• 

•D-6000•)47 "°""•.· -.J ai 
-· . . . 

I 
I 

\ 

I 

I I 
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WHC-SD-WM-DP-025 
Addendum 2 Rev O 

Date/Time Rece t ved ..... ~~IJ ..... ~...,./J ....... 1 __ /_'ft__tr)_.._ 

Project/Client I ;;J_ c./J -/6:) 8~ 

Client Name £,,.._j_~ 
~ (.. I I 'I I - ~• 

Batch or Case I Al5~A- eZA 

.Cooler ID (If noted on outside of cooler) ~~~e_-LJ~l~-~1~M~&~L~~4~z~L~Y~­

l. ·condllton of shipping container? ..i.6-~o~J~· ;L-------------
2. Custody Seals on ~<rtntact? Yes P<1 Ho [ J 

3. Custody Seals da~ed and signed? Yes '(J Ho [ J 

4. Chain or -custody record 1s taped on 1nstde of cooler lid? Yes [ J Ho (] ..,t.).A 

s. Vermlcul Ile/packing material t.s: Wet [ ] Dry [ ] ----"'4}1,c;·,,c.~~----
6. Each sample ts In a plastic bag? Yes [] Ho [] Aid 

7 
7_. Humber of sample containers In cooler: ---L-----------
8. Samples have: clips (In cans) . tape 

~ custody seals apcroprtate sample 
la els 

hazard labels 

rr: 9. Sampll!s are: In good condition leaking ' 
broken have air bubbles 

~- other 
C' 

10 . Samples received at LY/4 °C. Coot ant type __________ _ 

- 11. The following paperwork sho~ld be accounted for (N/A If not applicable): 
M 

,.,... . Cha In of Cust;dy I ( s) ,,,,,.lk=W...._....,f._ _______________ _ 

Request for Analyst fit!) -i-'L""'""'"'---------------~ 
Alrblll I · A,j,o- p- · CarrlerL,da.....{ CCAA4•, 0 

12. llave any'anomaltes been Identified above? Yes ( J Ho JX1 
. . 

13. Hemos h~ve been Initiated for all anomalies Identified above? Yes [] 

Pr In led Hame/S I gna lure vfa,t. JaiwuffitJ~ Da le/T lme 6;d:/:GI /,;l,;/5 . 
,.,, 1A,lz (/' 7 

13 

I. ~EST AVAILABLE COPY 
........ ;.· 
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· WJ-IC ID 
NUMBER 

. P 1/3 7:;, 
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lc::.c:rr.; tf(j~ 

\ nt.Jtl 

e:t. 
'ti r, A 

' llhJ' 
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~HC-SD-WM-DP-025 
SAMPLE CHECl{-IN LIST• Addeodum 2 Rev 0 

SAMPLE NUMBER MATRIX 

AGREEMENT 
SAMPLE LABEL PNL ID OF 

NUMBER NUMBER INFORMATION? 

, AIU ,/,,.J/i/1 -# ./h,J 

t:7 

~ A":l.Q, 

a"-lo<l 
Cl~ 'I 
~,~ 

. 

A. q~1. 
. 

~ O\'--\ .1.\.., .. . , . I 

.. I 

I 

. 

P111 2 of Z 

14 

. , .. ..., ... : ,..,,. . . ' . .. . " . . . . . ' . . . . . C SC 
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, I 
I -- Sample .. ID 

R.. {it/lS;t/1/f,/{,,o) 
P1l/JD 11,t/6 . 

. ' 'i '} ,., - \ 61 o. \ 

t'}".( - ' --fo'L 
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,-eq '//~ 1 Jt 1 171 I~ 

R qq I 7 

~-f/l/07- I I 

. 

. . 
Q 

' 
~ 

-
~ 

' 
-

--
-

-

lo , 
, 

: 
/ 

/ 
' 

\ 

WHC-SD-WM-DP-025 
Addendum 2 Rev o 

SAMPLE CHECKOUT LIST 

\OL~ 

Tfich.sign./pyrl Samp 1 e o u t1 Samp 1 e 1 n Date/Time 

c,t~~f poO 111'5 
1:,-/'tf·Ci I 

~t{L.5o/ 
~ l,,5, 

J J rJ O · . 1115 ")~ 'I 
h(ll.b7 

7 

....,,,l(l..,,V-<l~~ / I 5 jJµO 611r· ~1 

6c z ?.S""' 
~~<tt ~i~ t't:ro IU'. ?0 (;,-/ r-C, t 
30021 
eteL Ol'3o /330 6-19-9/ 

. . 

. --

COPY' 

Custodian/ da .. "' 
1' imp 

lR/Jo '"'// 
J/4_/,. ~IY _ !t£ 
. (;r. b/~3/J! 
·J1J.. /7~/w,,, .. u,/'--

0)}f);//J~~ 
0~~~691!:-. 

Vb 119/'7/ 
½A,. J.?J/,. ~ s . 

() 

-

.. . . 

: . 

---·· L1..?. -
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WHC-SD-WM-DP-025 
Addendum 2 Rev 0 

SUMMARY DATA REPORT 

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

Undigested Sample Results 

Sample Sample Duplicate 
R9401 NA 

Am241 <2.31E-2 uCi/L NA 
As 1.45E+0 ppm NA 
Hg <5.00E-3 ppm NA 
Se <5.00E.-3 ppm NA 

Sample Sample Duplicate 
R9402 NA 

Am241 <2.37E-2 uCi/L NA 
As 1.56E+0 ppm NA 
Hg <5.00E-3 ppm NA 
Se <5.00E-3 ppm NA 

Sample Sample Duplicate 
R9403 R9403 

Am241 8.S0E-1 uCi/L 7.67E-1 uCi/L 
As 1.45E+0 ppm 1.36E+0 ppm 
Hg <5.00E-3 ppm <5.00E-3 ppm 
Se <5.00E-3 ppm <5.00E-3 ppm 

Sample Sample Duplicate 
R9404 NA 

Am241 1.75E-1 uCi/L NA 
As 1.61E+0 ppm NA 
Hg <5.00E-3 NA --··· 45 ppm 
Se <5.00E-3 ppm NA 



M 

·""' 

-

WHC-SD-WM-DP-025 
Addendum 2 Rev O 

UNDIGESTED SAMPLE ANALYSIS RESULTS 

46 



Tank: 102AW 
Core: NA 

Sample No. : R9401 
Customer ID: 2291-1-2 

Check 
Standard 

lab ID: 

Aooearance of R9401 (06-1 t-91): Clear- Mah1 vellov. 

lab ID: R9413 

Americium 241 l11-25-91l 119.1 " 
lab ID: R9399 

Arsenic (07-08-91) 99.9 " 
lab ID: R9399 

Mercury (07-29-91l 109 " 
lab ID: R9399 

Selerium (09-17-91) 98.2 " 

. I 
. I. . 
~ 
"'1 

, 3 ? q 3 

UNDIGESTED SAMPLE RESULTS 

Duplcata 
Blank Sample Sample 

.. 

R9401 

aqueous. No ~sl >le ore anlc. Some sold!! settle I on bottom of~al. 

R9414 R9401 NA 

<1.17E-2 uO/L <2.31E-2 uO/L 

R9400 R9401 NA 

<5.00E-3 oom 1.45E+0 oom 

R9400 R9401 NA 

<5.00E-3 ua/a <5.00E-3 Dom 

R9400 R9401 NA .. . -

<5.00E-3 ua/a <5.00E-3 ppm 

Spika of Check 
Sample Standard 

NA R9419 

112.41 

NA R9405 

111.8 

NA R9405 

107 

NA R9405 

89.1 

" 

" 

" 

" 

I> 

~ 
-A: ,:c 
n 

0.. 

1 · 
V, 
CJ 

C: 
3 

I 
~ 
3 

NI 
CJ 

;:c -0 
I 

<0 
N 

0 (.11 

(l) 



Tank: 102AW 
Core: NA 

Sample No.: R9402 
Customer ID: 2291-2-2 

Check 
Standard 

lab ID: 

AoOAarance of R9402 (06-1 -91): Clear Hahl velkM 

lab ID: R9413 

Americium 241 (11-25-91) 119.1 % 

lab ID: R9399 

Arsenic (07-08-91) 99.9 % 

lab ID: R9399 

Mercurv (07-29-91) 109 % 

lab ID: R9399 

Selenium (09-17-91) 98.2 % 

I 
! 

7! --

.. 

UNDIGESTED SAMPLE RESULTS 

. 

Duplcate 
Blank Sample Sample 

'-

R9402 

80UAOU!l. No Wit >le OH ante. No soKds or1 sent 

R9414 R9402 NA 

<1.17E-2 uO/l <2.37E-2 uO/l 

R9400 R9402 NA 

<5.00E-3 ppm 1.56E+0 ppm 

R9400 R9402 NA 

<5.00E-3 ua/a <5.00E-3 ppm 

R9400 R9402 NA 

<5.00E-3 ua/a <5.00E-3 com 

Spike of 
Sample 

NA 

NA 

NA 

NA 

Check 
Standard 

R9419 

112.41 % 

R9405 

111 .8 % 

R9405 

107 % 

R9405 

89.1 % 

-

~~-
a.n 
ct> I 
::, V> 
a.o 
Cl 
3 ::c 

3: 
NI 

0 
::::0 -c 
ct> I 
<O 

N 
0 U1 

--- ----



Tri: 102AW 
O>re: NA 

~No.: R9403 
CusonerD: 2291-3-2 

Check 
Stclldad 

Lab I): 

" ILft of R9403 (06-1 J 91l: Clea-: lictll wlkM 

lab I): R9413 

Americiun 241 (11-25-91) 119.1 % 

labD: R9399 

Arsenk: (07-08-91) 99.9 % 

lab ID: R9399 

Merrurv (07-29-91) 109 % 

lab ID: R9399 

Selenim (09-17-91) 98.2 % 

' I 
; 

,..__. 

~ 

) 2 8 3 1 t <J 
, 

.. 

UNDIGESTED SAMPLE RESULTS 

·-. . ~ . 

Blalk Semple D~~ 

. .. 
R9403 

WI! R"'II ~. No ~ tlleor, cllK:. Some solids 93E ed on vial boton. 

R9414 R9403-5782 R9403-5882 

<1.17E-2 i..CIJt. 8.SOE-1 lQ/L 7.67E-1 t.dA.. 

R9400 ' R9403-5795 R9403-5895 

<5.00E-3 oan 1.45E+o ocm 1.36E+o ocm 

R9400 R9403-5797 R9403-5897 

<5.00E-3 oan <5.00E-3 ocm <5.00E-3 ocm 

R9400 R9403-5796 R9403-5896 

<5.00E-3 oan <5.00E-3 ocm <5.00E-3 oan 

~~ Check 
Staidad 

NA R9419 

112.41 

NA R9405 

111.8 

NA R9405 

107 

NA R9405 

89.1 

% 

% 

% 

% 

)> :.:: 
0.. ::c 
o..n 
CD I 
::::, (/) 

0..C::, 
c: I 
3~ 

3: 
NI 

c::, 
;:c "'t, 
CD I 
< 0 

N 
OU1 



Tri: 102AW 
O>re: NA 

SanpleNo.: R9404 
QJSbnerD: 2291-4-2 

Check 
Sta1dad 

L.abD: 

Al'YIA::w-cn;e r:l R9404 (06-1 -91\: ~lictl wb 

L.abD: R9413 

Americiun 241111-25-91} 119.1 % 

Lab I): R9399 

Arsenic (07-08-91) 99.9 % 

Lab I>: R9399 

MelCIJIV (07-29-91\ 109 % 

Lab I): R9399 

Selenim (09-17-91) 98.2 % 

* MATRIX MEFFERENCE C UE TO SAMPLES ZE. 

. 
I 

-
~ 

--- - - - --- - ----------- ----- - -------i 

J 3 :) 2 

UNDIGESTED SAMPLE RESULTS 

Blalk Sanple D~= 
.. 

' 

R9404-5000 

..,.....,,.IC! Novisi bleon cllic. Solids lJ'ese 1t. 

R9414 R9404-5782 NA 
.. 

<1.17E-2 l.Ci/1.. 1.75E-1 uCi/L 

R9400 R9404-5795 NA 

<5.00E-3 DllT1 1.61E+0 DCJn 

R9400 R9404-5797 NA 

<5.00E-3 DCJn <5.00E-3 DllT1 

R9400 R9404-5796 NA 
.. ~ 

<5.00E-3 non <5.00E-3 ·can 

,. 

8d:J.! Check 
Sta1dad 

NA R9419 

112.41 % 

R9404-5995 R9405 

105.8 % 111.8 % 

R9404-5997 R9405 

98.7 % 107 % 

R9404-5996 R9405 

*20.4 % 89.1 % 

·---

-
).. 

t 
~ 

:::: 
:i:: n 

I 
Vl 
CJ 
I 
~ 
:3: 

NI 
CJ 

ct> 
:;:c, "Q 

I 
0 
N 

< 
OCJ1 
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Lab Segment Serial No.: 
R9401 
Analysis: 

WHC- SD-WM-DP-025 
Addendum 2 Rev O 

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

ANALYTICAL BATCH 
Customer ID: 
2291 - 1-2 
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 
1 SAMPLE 1-2 R9401-5000 11 
2 SAMPLE2-2 R9402-5000 : 12 
3 SAMPLE3-2 R9403-5000 13 
4 SAMPLE4- 2 R9404-5000 14 
5 15 
6 16 
7 17 
8 18 
9 19 

10 20 

Standard Primary Book No. Second Book No. Third Book No. and 
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. 

N/A 

Lab ID 

Final Vol. of 
Standard 

N/A 

A- 6000-881 (03/92) 
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Lab Segment Serial No.: 
R9401 
Analysis: 
AMERICIUM 241 

Instrument: 
WB57237 
Technologist: 
M. BIERMAN 
Starting Time: 
NA 
Ending Time: 
NA 

Descriotion 
1 INITIAL LMCS CHECK STD 
2 REAGENT BLANK 
3 SAMPLE 2291-1-2 
4 FINAL LMCS CHECK STD 
5 
6 
7 
8 
9 

10 

WHC-SD-WM-DP-025 
Addendum 2 Rev O 

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

ANALYTICAL BATCH 
Customer ID: 
2291-1-2 
Sample Prep: 
UNDIGESTED 

Procedure/Rev: 
LA-503-156/C-3 
Date: 
11-25-91 
Temperature: 
25deaC 
Chemist: 
S. CATLOW 

Lab ID Descriotion 
R9413-5582 11 
R9414-5682 12 
R9401-5782 13 ; 

R9419-5582 14 
15 
16 
17 
18 
19 
20 

Standard Primary Book No. Second Book No. Third Book No. and 
Tvoe and Aliauot Vol. and Aliauot Vol. Aliauot Vol. 

LMCS CHECK STD 43843/0.1 ml 

SAMPLES RERUN. 

Lab ID 

Final Vol. of 
Standard 

NA 

A-6000-881 (03/92) 
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WHC-SD-WM-DP-025 
Addendum 2 Rev 0 

G E N E R A L A L P H A E N E R G Y A N A L Y S I S 
Rev. 1. 10 

Peak 
ID 
1 
2 

Peak 
ID Isotope 
l Pu238 

Arn241 
~ 

DATA REDUCTION REPORT 

SAMPLE 
R9403-5882 

File ID: SD2389.SPC 

Counted on: 11/28/91@ 4: O 
Detector/Geometry number: 2/ l 
Count time: 30000. Sec 

PEAK ANALYSIS 

Peak height Peak center 
Initial Final Initial Final 
134 .8 130 .0 301.421 301.421 
80 . 5 78...0' 256. 078 256. 078 

FWHM 
Initial Final 
24.000 17 .432 
24 .000 15 .958 

PEAK RESULTS 

AEA Peak Centroid Count 
Fract. Exp. · Obs. Diff. FWHM R~te c/m 
0.6279 5.499 5.502 -0.00l ·0.08 2.87 

5.480 5. 502 -0.022 ' 
0.3721 5.288 0.08 1.70 

DETECTOR CALIBRATION 
Energy(MEV) • 4.085 + ("0.004T)*Channel 

Energy range (MeV): 4.085 TO 6.491 
Efficiency• 0.2247 CPM/DPM 

Item . 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

TOTAL COUNT DATA: 

Total 
2445.0 
2444 .9 
2288.9 
156.0 

% Recovery 
100 .000 
99 .996 
93 .617 
6.379 

Tau 
Initial Final 
12 .000 7. 255 
12 .000 6. 199 

Activity 
d/m uCi/ea 

17 . 77 O.SOOE -05 
0.61 3[ -05 

7. 58 0.341(-05 

Analyzed by: """'62,.....,.8....,,...20 _____ _ 

~--·· 68 



~~t~IKUM ~ULJti~.~~~ 
l LEGEND: RAW• .... MODELED PEAKS• 1,2, .. , ETC 

0 

I":' 2 . 
. . 2 

••• 2 
.............. 2. 

~ ···················••:-••············2· 
1 . ...........................•.. 2 . 

.. ' .1 ....... 2 ... . 
2 ••• • 1 . . 
. . . . . . . . . . . . . . . 1. ... ·-· ................................ . 

WHC--SD-WM-DP-025 
Addendum 2 Rev o 

1 

512 . 4 
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,..,_,,,_ ................•.....•... • ...••.......•... . 1 

.......... l .. 
1. 
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. Data Dump for AEA Spectrum: 
1 0. o. o. o. 

11 o. o. 0. 0. 
21 0. o. 0. o. 
31 o. o. o. o. 
41 o. 0. o. 0. 
51 a. a. a. a. 
61 o. o. o. o. 
71 o. o. o. o. 
81 a. o. o. o. 
91 o. 2. o. o. 

101 1. 1. 1. 0. 
111 o. o. o. 1. 
121 3. o. 1. 1. 
131 1. o. o. o. 
141 o. o. o. 2. 

{'\~51 o. o. 2. o. 
161 o. o. o. 0. 
i71 o. o. o. 0. 
181 o. o. o. 2. 
191 2. 1. 2. o. 
201 1. 3. o. o. 
·'11 1. 4. 0. 1. 

21 1. 3. 1. _.. 2. 
·· 231 2. 5. 4. 7. 

I • 16. 11. 22. 20. --~ 
'--• 33. 31. 52. 54. 

61 21. 22. 20. 13. 
271 7. 6. 8. 4. 

, ·281 11. 11. 14. 23. 
291 29. 37. 42. 44. 

01 75 . 67 . 63 . 63. 
11 18. 20. 8. 8. 

1-321 4. o. 1. o. 
...331 0. 0. 2. 0. 
341 o. 3. o. o. 
351 o. 1. o. 1. 
361 1. o. 1. 0. 
371 o. o. 1. 1. 
381 o. 0. o. o. 
391 o. o. 0. o. 
401 o. o. o. o. 
411 o. o. o. 0. 
421 o. o. o. 1. 
431 1. 1. 1. 0. 
441 o. o. o. 0. 
451 0. o. 0. o. 
461 o. o. o. 1. 
471 o. o. 1. 3. 
481 1. o. 0. o. 
4,.. o. o. 0. 0. 
.. 0. o . 

WHC-SD-WM-DP-025 
Addendum 2 Rev O 

SP:S02389.SPC 
o. o. 0. 
0. o. o. 
o. 0. 0. 
o. 0. 1. 
0. o. 0. 
1. o. o. 
o. o. o. 
1. 1. 1. 
1. o. o. 
o. 0. o .. 
o. 0. 1. 
o. 1. 1. 
o. 0. o. 
o. o. 1. 
o. 1. o. 
2. 1. o. 
1. o. o. 
o. o. 3. 
1. o. o. 
3. 1. 0. 
1. o. 1. 
4. 1. 4. 
2. 4. 3. 
7. 6. 4. 

18. 23. 29. 
47. 47. 43. 
21. 9. 6. 
7. 6. 6. 

22. 23. 20. 
58. 46. 74. 
38. 42. 48. 
9. 4. 4. 
o. 0. 0. 
0. a. a. 
2. o. 3. 
2. o. 1. 
o. 1. o. 
o. o. o. 
o. 0. 0. 
o. o. 0. 
0. 1. 0. 
o. o. 0. 
1. o. o. 
1. 0. 0. 
o. o. 0. 
o. 0. 1. 
0. 0. o. 
1. 0. 0. 
o. 0. 0. 
0. 0. 0. 

1. 0. 0. 
0. 0. 0. 
o. 0. 0 . . 
0. 0. 0. 
0. 0. 0. 
0. . 0. 0 . 
0. . o. 1. 
0. 0. 0. 
a. 2. 0. 
a. a. a. 
a. 0. 1. 
0. 0. 1. 
1. 1. 1. 
2. 0. 1. 
1. 1. l. 
0. 0. o. 
0. l. o. 
3. o. 2. 
1. 1. o. 
1. 0. 1. 

. 1. 1. 0. 
0. 3. 4. 
1. 5. 6. 
7. 13. 10. 

32. 30. 35 . 
28. 36 . 30. 
4. : 9. 7. 
6. 11. 8. 

25. 32. 32. 
82. 76 . 92 . 
28. 32 . 24. 
3. 2. 4. 
3 • o. 0. 
1. 0. 0. 
0. 2. 2. 
1. 0. l. 
0. 1. 0. 
o. 1. 0. 
0. 0. 0. 
o. o. 0. 
0. o. o. 
0. 0. 0. 
1. 0. 1. 
o. 0. 0. 
o. 0. 0. 
1. o. 1. 
0. 1. 2. 
0. 0. 1. 
0. 0. 0. 
o. 0. 0. 
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Lab Segment Serial No.: 
R9401 
Analysis: 
ARSENIC 

Instrument: 
PERKIN ELMER WA77479 
Technologist: 
D. R. JACKSON 
Starting Time: 
7:45 
Ending Time: 
11 :OO 

Description 
1 INITIAL LMCS CHECK STD 
2 REAGENT BLANK 
3 SAMPLE 2291-1-2 
4 FINAL LMCS CHECK STD 
5 
6 
7 
8 
9 

10 

WHC-S0-WM-OP-025 
Addendum 2 Rev 0 

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

ANALYTICAL BATCH 
Customer ID: 
2291-.1-2 
Sample Prep: 
UNDIGESTED 

Procedure/Rev: 
LA-355-131/B-0 

Date: 
7-08-91 
Temperature: 
N/A 
Chemist: 
R. K. FULLER 

Lab ID Description 
R9399-5595 11 
R9400-5695 12 

; R9401-5795 13 
R9405-5595 14 

15 
16 
17 
18 
19 
20 

! 

' 

Standard Primary Book No. Second Book No. Third Book No. and 
Type and AliQUOt Vol. and Aliquot Vol. Aliquot Vol. 

LMCS CHECK STD 119B38-E/0.5 ml 
SPIKE 119838-E/0.25 m L 

Lab ID 

Final Vol. of 
Standard 

N/A 
N/A 

A-6000-881 (03/92) 
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ARSENIC ANALYSIS - UNDIGESTED SAMPLE 
WHC-SD-WM-DP-025 
Addendum 2 Rev 0 
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WHC-SD-WM- DP-025 
Addendum 2 Rev 0 

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

CALIBRATION RECORD 

Analvte: f:>.s 
Procedure: LA-355-131 Pevision: 8-0 
Instrument: PERKIN-ELMER Prooertv No.: WA77479 
Technoloaist: D. R JACKSON Pavroll No.: 6C275 !Date: 7-08-91 

Calibration Standard: 118838- E 
AnaMe Concentration: .1000 ppm 
Type of Calibration: LINEAR 

i.(') 
Dilution Concentration Instrument Readina Unit 

1 0.0000 0.00 0.000 
(\! 2 0.2000 ml 20.00 na 0.438 
V 3 0.4000ml 40.00 no 0.820 

4 0.1000 ml 100.00 no 2012 
C 5 

6 : · . 

M . .7 
. 

l 
""' 9 

10 
C', 11 
- 12 

13 
t':. 14 -.,.,. 15 

16 
17 
18 
19 
20 
21 

Comments: 

A-6000-882 (03/92) 
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Lab Segment Serial No.: 
R9401 
Analysis: 
MERCURY 

Instrument: 
PERKIN ELMER WA77479 
Technologist: 
D. R. JACKSON 
Starting Time: 
7:00 
Ending Time: 
15:00 

Description 
1 INITIAL LMCS CHECK STD 
2 REAGENT BLANK 
3 SAMPLE 2291 - 1- 2 
4 FINAL LMCS CHECK STD 
5 
6 
7 
8 
9 

10 

WHC-SD- WM-OP-025 
Addendum 2 Rev 0 

WESTINGHOUSE HANFORD COMPANY 
222 - 5 LABORATORY 

ANALYTICAL BATCH 
Customer ID : 
2291-1-2 
Sample Prep: 
UNDIGESTED 

Procedure/Rev: · 
LA - 325-102/A-2 

Date: 
7 - 29 - 91 
Temperature: 
N/A 
Chemist: 
R. K. FULLER 

Lab ID Descriotion 
R9399-5597 11 
R9400-5697 12 
R9401-5797 13 
R9405-5597 14 

15 
16 
17 
18 
19 
20 

Standard Primary Book No. Second Book No. Third Book No. and 
Tvpe and Aliauot Vol. and Aliauot Vol. Aliauot Vol. 

LMCS CHECK STD 123838- 8/2.0 m L 
SPIKE 123838- 8/1.0 ml 

Lab ID 

Final Vol. of 
Standard 

2.0 ml 
N/A 

A- 6000-881 (03/92) 
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WHC-SD-WM-DP-025 
Addendum 2 Rev o 

MERCURY ANALYSIS - UNDIGESTED SAMPLE 
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WHC-SD-WM-OP-025 
Addendum 2 Rev O 

WESTINGHOUSE HANFORD COMPANY 
222-5 LABORATORY 

CALIBRATION RECORD 

Analvte: Hg 
Procedure: LA-325-102 Revision: A-2 
Instrument: PERKIN ELMER Property No.: WA77479 
Technoloaist: D. A. JACKSON Payroll No.: 6C275 I Date: 7-29-91 

Calibration Standard: 122B38-C 
Analvte Concentration: 0.1000 oom 
Type of Calibration: LINEAR 

Dilution Concentration Instrument Reading Unit 
1 0.00 0.00 0.000 
2 1.00 ml 100.00 na 0.270 
3 2.00ml 200.00 ng 0.540 
4 4.00 ml 400.00 na 0.943 
5 
6 
7 
j 

· g 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 

Comments: 

A-6000-882 (03/92) 

__ ... ... 
77 



• 
0 

.. ,. 

.. 
• 

WHC-SO-WM-DP-025 
Addendum 2 Rev O 

BEST AVAILABLE COPY 
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Lab Segment Serial No.: 
R9401 
Analysis: 
SELENIUM 

Instrument: 
PERKIN ELMER WA77479 
Technologist: 
D. R. JACKSON 
Starting Time: 
13:00 
Ending Time: 
15:00 

Descriotion 
1 INITIAL LMCS CHECK STD 
2 REAGENT BLANK 
3 SAMPLE 2291 - 1-2 

WHC-SD-WM-DP-025 
Addendum 2·Rev o 

WESTINGHOUSE HANFORD COMPANY 
222- S LABORATORY 

ANALYTICAL BATCH 
Customer ID: 
2291-1-2 
Sample Prep: 
UNDIGESTED 

Procedure/Rev: 
LA-365-131/B-0 
Date: 
9-17-91 
Temperature: 
N/A 
Chemist: 
R. K. FULLER 

Lab ID Description 
R9399-5596 11 
R9400-5696 12 
R9401-5796 13 

4 FINAL LMCS CHECK STD R9405 5596 14 -

Lab ID 

- . 

------------------5 15 
6 16 
7 17 
8 18 
9 19 1--+-------- ------+- ------l 

10 20 ~---- --- ------'-- ------' 
Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of 

Tvoe and Aliauot Vol. and Aliauot Vol. Aliauot Vol. Standard 
LMCS CHECK STD 125B38-A/0.5 ml N/A 
SPIKE 125B38-A/0.5 ml N/A 

A-6000-881 (03/92) 
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Anal e: Se 
Procedure: LA-365-131 

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

CALIBRATION RECORD 

Revision: 8-0 
Instrument: PERKIN ELMER 
Technolo ist: D.R. JACKSON 

Calibration Standard: 124838A 

Date: 9-17-91 

Dilution Concentration Instrument Reading Unit 
1 
2 
3 
4 
5 
6 
7 

'I"\ I 
J 

9 
10 

f.' 11 
12 
13 

l 14 
15 
16 
17 
18 
19 
20 
21 

0.000 
0.200ml 
0.400ml 
1.000 ml 

Comments: 

0.00 0.000 
20.00 na 0.394 
40.00 ng 0.790 

100.00 na 1.775 

: 

. 

' 

A-6000-882 (03/! 
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Lab Segment Serial No.: 
R9402 
Analysis: 

WHC-SD-WM-OP-025 
Addendum 2 Rev O 

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

ANALYTICAL BATCH 
Customer ID: 
2291-2-2 
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 25deaC 
Ending Time: Chemist: 
15:00 N/A 

Descriotion Lab ID Description 
1 SAMPLE 1-2 R9401-5000 11 
2 SAMPLE2-2 R9402-:-5000 , 12 
3 SAMPLE3-2 R9403-5000 13 
4 SAMPLE 4-2 R9404-5000 14 

Lab ID 

1----------- -------1 
5 15 1-------------+------1 
6 16 1--------------;-------1 
7 17 1-------------+------1 
8 18 1-------------+------1 
9 19 1--------------;-------1 

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) 

-----· \ 84 
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WHC-SO-WM-OP-025 
d 2 Rev 0 

VISUAL CHECK AND OVER-THE-TOPPifAB1Mi ANALYSIS - UNDIGESTED SAMPLE 
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WESTINGHOUSE HANFORD COMPANY 
222 S LABORATORY -

ANALYTICAL BATCH 
Lab Segment Serial No.: Customer ID: 
R9402 2291-2-2 
Analysis: Sample Prep: 
AMERICIUM 241 UNDIGESTED 

Instrument: Procedure/Rev: 
WB57237 LA-503-156/C-3 
Technologist: Date: 
M. BIERMAN 11-25-91 
Starting Time: Temperature: 
N/A 25deaC 
Ending Time: Chemist: 
N/A S. CATLOW 

Description Lab ID Description Lab ID 
1 INITIAL LMCS CHECK STD R9413-5582 11 
2 REAGENT BLANK : 

R9414-5682 12 
3 SAMPLE 2291-2-2 R9402-5782 13 
4 FINAL LMCS CHECK STD R9419-5582 14 ------- - - ----------5 15 -----------------6 16 
7 17 
8 18 
9 19 

10 ~ ~ ~ - - ------- -'---- - --' 

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of - I 

Type and Aliauot Vol. and Aliauot Vol. Aliauot Vol. Standard 
LMCS CHECK STD 43B43/0.1 ml N/A 

SAMPLES RERUN. 

A-6000-881 (03/92) 

-- 86 



WHC-SO-WM-OP-02~ 
Mdendum 2 Rev 

MERICIUN 241 ANALYSIS - UNDIGESTED SAMPLE 
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WHC-SO-WM70P-02S 
Addendum 2 Rev O 

. ·AMERICIUM 241 ANALYSIS - UNDICESTED SAMPLE 
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G E N E R A L A L P H ~ E H E R G Y 11 I~ t: L 'i' S J S 

WHC-SD-WM-DP-025 
Addendum 2 Rev O 

F'eak 

ID 
1 
.. : 
3 

Pe2k 
I ri I ·:; otoPe 
1 F'u2 36 
.., 
.:.: Fu238 · 

t',m241 
(11112 '13 

Rev, 1 , 10 

DA TA RED UCTION RE PORT 

SAi,F'L:: 
F:94 J. :;-3:=;B:: 

File ID : SD61~6,3PC 

Cuurrt.ed orr: 11 / 27./91 1?1 5: iJ 

D~Lect.or/Gecffietr~ nuIDber: 6/ 1 
Cc.11Jr1i.. tiu,e; :~C•O(',O, 3cc 

F'Ei"ir: i":i-!AL YS IS 

Feak i1ei~ilt. Feak L·er,ter FWHM 
Iriit.ial Final Ini t,.i~l Fin~l lnilii:l F.in~l 

~ • 1 6,8 360,363 36C· ,363 ? 1.000 17,2:i3 .• 

4084,1 ,1131 ,6 3,:)0 • 28(, 300. 2ar, 2,1. OOIJ Jc4.223 
2517.1 2531 • 1 2~5.5?0 2~3 ~ 52() :!o. ooo 12,802 

PEAt:; F:ESUL TS 

AEA Feak [!;.•n t. rLi i ,J Count 
Fract. E:-:P ' Obs, lli f f • FWH M F: ~ t.e c /1,, 

0 . 0118 - -, • , :;.761 -tj, 00 ::3 tJ. 08 ··-' • / . JC:• 

0, 6123 ~ -• ·19 ~ 5,481 0, C•18 c,. 09 129 • 6:7 
;.., • 48() 5, -181 -0.c-c,1 

0 . 37::;9 ::; • 2 :54 ~.271 - C'• • C· 3 / C, .. ')6 ? 9.60 

DETECTOR C~LIFRATION 
Ener :=!Y( ME!) ) ,: .,.c,7,:, + (0.0 '.H7)l[i1 ~nr,1:.•l 

• E, n?. r ::I '=-" r ~,-de ( Vie t,: ) : ·1. ') / 0 TO 6 , 4 7 r.i 
Eff ic: ic•rrc:':! 0, 18 ~·'7 CF'M / flFM 

I Lt?m 
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Peak 
ID 
1 
2 

Peak 
ID Isotope 
1 Pu238 

Am241 
2 

DATA REDUCTION REPORT 

SAMPLE 
R9403-5882 

File ID: SD2389.SPC 

Counted on: 11/28/91@ 4: O 
Detector/Geometry number: 2/ 1 
Count time: 30000. Sec 

PEAK ANALYSIS 

Peak height Peak center 
Initial Final Initial Final 
134.8 130.0 301.421 301.421 
80. 5 78...-0' 256. 078 256. 078 

FWHM 
Initial Final 
24.000 17.432 
24.000 15.958 

PEAK RESULTS 

AEA Peak Centroid Count 
Fract. Exp. Obs. Diff. FWHM Rate c/m 
0.6279 5.499 5.502 -0.003 0.08 2.87 

5.480 5.502 -0.022 
0.3721 5. 288 0.08 1. 70 

DETECTOR CALIBRATION 
Energy(MEV) • 4.085 + (0.0047)*Channel 

Energy range (MeV): 4.085 TO 6. 491 
Efficiency• 0.2247 CPM/DPM 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

TOTAL COUNT DATA: 

Total 
2445 .0 
2444 .9 
2288.9 
156.0 

% Recovery 
100.000 
99 .996 
93.617 
6.379 

Tau 
Initial Final 
12.000 7.255 
12.000 6. 199 

Activity 
d/m uCi/ea 

17 . 77 0.800E-05 
0.613E-05 

7.58 0.341E -05 

Analyzed by: =~------
62820 
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WHC-S0-WM-DP-025 
SPECTRUM SD2389.SPC Addend um 2 Rev 0 

I LEGEND: RAW• MODELED PEAKS• 1,2, .. , ETC 

2 . 
.. 2 

.. 2 
• 2 • 

. . . . . . . . . . . . . . . . . 2. 
1 . .............................. 2 . 
. 1 ....... 2~ .. . 
2 . ... 1 . . 
. . . . . . . . . . . . . . . 1. 

........................................ 1 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 

........ 1 .. 
1. 

512.4 

.••..... 1 
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Raw Data Dump for AEA Spectrum: 
1 o. 0. o. 0. 

11 o. o. 0. o. 
21 0. o. o. o. 
31 o. 0. 0. 0. 
41 o. 0. o. o. 
51 o. o. o. 0. 
61 o. o. o. o. 
71 0. 0. o. o. 
81 0. o. 0. o. 
91 o. 2. o. 0. 

101 1. 1. 1. 0. 
111 o. o. o. 1. 
121 3. o. 1. 1. 
131 1. 0. o. 0. 

I. 141 0. o. o. 2. 
151 0. o. 2. o. 
161 0. o. o. 0. 
171 o. 0. 0. 0. 
181 o. 0. o.: 2. 

M 191 2. 1. 2. . o. 
201 1. 3. o. o. 
211 1. 4. 0. 1. 
221 1. 3. 1. 2. 
231 2. 5. 4. 7. 
241 16. 11. 22. 20. 
251 33. 31. 52. 54. 
261 21. 22. 20. 13. 
271 7. 6. 8. 4. 
281 11. 11. 14. 23. 
291 29. 37. 42. 44. 
301 75 . 67 •· 63. 63. 
311 18. 20. 8. 8. 
321 4. o. 1. o. 
331 0. 0. 2. 0. 
341 0. 3 • . o. o. 
351 0. 1. 0. 1. 
361 1. 0. 1. o. 
371 0. 0. 1. 1. 
381 0. 0. 0. o. 
391 0. 0. 0. 0. 
401 o. 0. 0. 0. 
411 0. 0. 0. 0. 
421 o. o. o. 1. 
431 1. 1. 1. o. 
441 0. 0. 0. o. 
451 0. 0. 0. 0. 
461 o. 0. 0. 1. 
471 0. o. 1. 3. 
481 1. 0. o. 0. 
491 0. 0. 0. 0. 
511 0. 0~ 

WHC-SD-WM-DP-025 
Addendum 2 Rev 0 

SP:SD2389.SPC 
0. 0. 0. 
0. 0. 0. 
0. 0. 0. 
o. 0. 1. 
0. o. 0. 
1. 0. o. 
o. 0. 0. 
1. 1. 1. 
1. 0. o. 
o. o. 0. 
o. 0. 1. 
o. 1. 1. 
0. o. o. 
o. 0. 1. 
0. 1. o. 
2. 1. o. 
1. 0. 0. 
o. 0. 3. 
1. 0. 0. 
3. •. 1. 0. 
1. o. 1. 
4. 1. 4. 
2. 4. 3. 
7. 6. 4. 

18. 23. 29. 
47. 47. 43. 
21. 9. 6. 
7. 6. 6. 

22. 23 . 20. 
58. 46 . 74. 
38. 42. 48. 
9. 4. 4. 
0. o. 0. 
0. o. 0. 
2. 0. 3. 
2. 0. 1. 
0. 1. o. 
o. 0. 0. 
o. 0. 0. 
0. o. o. 
0. 1. 0. 
o. 0. 0. 
1. 0. 0. 
1. 0. 0. 
0. 0. o. 
0. 0. 1. 
0. 0. 0. 
1. 0. 0. 
0. 0. 0. 
o. o. 0. 

1. 
0. 
0. 
0. 
o. 
0. 
0. 
o. 
o. 
0. 
0. 
o. 
1. 
2. 
1. 
o. 
0. 
3. 
1. 
1. 
1. 
0. 
1. 
7. 

32. 
28. 
4. 
6. 

25 . 
82. 
28. 
3. 
3. 
1. 
0. 
1. 
0. 

·o. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
1. 
o. 
0. o . . 
0. 

0. 0. 
o. 0. 
0. 0 . 
0. 0. 
0. 0. 

. 0 . 0. 
0. 1. 
0. o. 
2. 0. 
o. 0. 
0. 1. 
0. 1. 
1. 1. 
o. 1. 
1. 1. 
0. 0. 
1. 0. 
0. 2. 
1. 0. 

:o. 1.: 
' 1. 0. 

3. 4. 
5. 6. 

.13. 10. 
·30. · 35. 
36. 30 . 

9. 7. 
11. 8. 
32. 32. 
76. 92. 
32. 24. 
2. 4. 
0. 0. 
0. 0. 
2. 2. 
0. 1. 
1. 0. 
1. o. 
0. 0. 
0. 0. 
0. 0. 
0. 0. 
0. 1. 
0. 0. 
0. 0. 
0. l. 
1. 2. 
0. 1. 
o. 0. 
o. o. -- 103 
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Lab Segment Serial No.: 
R9402 
Analysis: 
ARSENIC 

Instrument: 
PERKIN ELMER WA77479 
Technologist: 
D. R. JACKSON 
Starting Time: 
7:45 
Ending Time: 
11 :00 

Description 
1 INITIAL LMCS CHECK STD 
2 REAGENT BLANK . 
3 SAMPLE 2291-2-2 

WHC-S0-WM-OP-025 
Addendum 2 Rev o 

WESTINGHOUSE HANFORD COMPANY 
222-5 LABORATORY 

ANALYTICAL BATCH 
Customer ID: 
2291-2-2 
Sample Prep: 
UNDIGESTED 

Procedure/Rev: 
LA-355-131/8-0 

Date: 
7-08-91 
Temperature: 
N/A 
Chemist: 
R. K. FULLER 

Lab ID Description 
R939$-5595 11 
R9400-5695 12 
R9402-5795 13 

Lab ID 

,... 4 FINAL LMCS CHECK STD R9405-5595 14 --------- --------~ 5 15 -· 6 16 
7 17 
8 18 
9 19 

'-'-1..;;..0..___ _________ __._ _ ___ ___, ~2_0 __________ ....._ ____ __, 

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of 
Tvoe and Aliauot Vol. and Aliquot Vol. Aliquot Vol. Standard 

LMCS CHECK STD 119B38-E/0.5 ml N/A 

A-6000-881 (03/92) 

~-104 
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WHC-SD-WM-DP-025 
Addendum 2 Rev 0 

.ARSENIC ANALYSIS - UNDIGESTED SAMPLE 
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Anal e: As 
Procedure: LA-355-131 

WHC-SD-WM-DP-025 
Addendum 2 Rev 0 

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

CALIBRATION RECORD 

Revision: B-0 
Instrument: PERKIN-ELMER 

;,-, . 

9 
10 

-. 11 
12 
13 

· 14 
15 
16 
17 
18 
19 
20 
21 

0.0000 
0.2000ml 
0.4000 ml 
0.1000 ml 

Dilution concentration 
0.00 

20.00 no 
40.00 no 

100.00 no 

Date: 7-08-91 

lnstrunent Readina Unit 
0.000 
0.438 
0.820 
2012 

.. 

. 

A-6000-882 (03/9 

::-:-- 106 

-I 



• 
• 
• 
• 
• . . 
• . . . . . 
. 
. 

.. 

WHC-S0-WM-DP-025 
Addendum 2 Rev 0 

WHC-SD-WM-DP-025 
Addendum 2 Rev 0 

BEST AVAILABLE COP\' 

I 
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Lab Segment Serial No.: 
R9402 
Analysis: 
MERCURY 

Instrument: 
PERKIN ELMER WA77479 
Technologist: 
D. R. JACKSON 
Starting Time: 
7:00 
Ending Time: 
15:00 

Description 
1 INITIAL LMCS CHECK STD 
2 REAGENT BLANK 
3 SAMPLE 2291-2-2 

WHC-SD-WM-DP-025 
Addendum 2 Rev 0 

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

ANALYTICAL BATCH 
Customer ID: 
2291-2-2 
Sample Prep: 
UNDIGESTED 

Procedure/Rev: 
LA-325-102/A-2 

Date: 
7-29-91 
Temperature: 
N/A 
Chemist: 
R. K. FULLER 

Lab ID Description 
R9399-5597 11 
R9400-5697 12 
R9402-5797 13 

Lab ID 

4 FINAL LMCS CHECK STD R9405-5597 14 t--+------------+----------1 
5 15 
6 16 t--+--------------t---------t 
7 17 

l---"-8+--------- ----+---------1 ~1..;;..8+------------+----------1 
9 19 t--+---------------------1 

10 20 .__..___ _________ __._ ____ __. 

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of 
Tvoe and Aliauot Vol. and Aliauot Vol. Aliauot Vol. Standard 

LMCS CHECK STD 123B38-B/2.0 ml 2.0 ml 

A-6000-881 (03/92) 

-:--108 
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WHC-SD-WM-DP-025 
Mdendum 2 Rev 0 

MERCURY ANALYSIS - UNDIGESTED SAMPLE 
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WHC-SD-WM-DP-02~ 
Mdendum 2 Rev 

WESTINGHOUSE HANFORD COMPANY 
222-5 LABORATORY 

CALIBRATION RECORD 

Anal e: H 
Procedure: LA-325-102 Revision: A-2 
Instrument: PERKIN ELMER 
Technolo ist: 0. R. JACKSON 

Calibration Standard: 122838-C 

Date: 7-29-91 

Dilution Concentration Instrument Reading Unit 

...r;: 

1 
2 
3 
4 
5 
6 
7 

: . l 
\ ~- ·9 

10 
11 

- 12 
M 13 

14 
0' 15 

16 
17 
18 
19 
20 
21 

0.00 
1.00 ml 
2.00 ml 
4.00 ml 

Comments: 

0.00 0.000 
100.00 ng 0.270 
200.00 no 0.540 
400.00 no 0.943 

: 

A-6000-882 (03/ 
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WHC-S0-WM-DP-025 
Addendum 2 Rev O 

BEST AVAILABLE COP'( 
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Lab Segment Serial No.: 
R9402 
Analysis: 
SELENIUM 

Instrument: 
PERKIN ELMER WA77479 
Technologist: 
D. R. JACKSON 
Starting Time: 
13:00 
Ending Time: 

I 

15:00 

D ascription 
1 INITIAL LMCS CHECK STD 
2 REAGENT BLANK 
3 SAMPLE 2291-2-2 
4 FINAL LMCS CHECK STD 
5 
6 
7 
8 
9 

10 

WHC-S0-WM-DP-025 
Addendum 2 Rev 0 

WESTINGHOUSE HANFORD COMPANY 
222-5 LABORATORY 

ANALYTICAL BATCH 
Customer ID: 
2291-2-2 
Sample Prep: 
UNDIGESTED 

Procedure/Rev: 
LA-365-131/B-O 

Date: 
9-17-91 

Temperature: 
N/A 
Chemist: 
R. K. FULLER 

Lab ID Description 
R9399-5596 11 
R9400-5696 12 
R9402-5796 ·13 
R9405-5596 14 

15 
16 
17 
18 
19 
20 

Standard Primary Book No. Second Book No. Third Book No. and 
Tvpe and Aliauot Vol. and Aliauot Vol. Aliauot Vol. 

LMCS CHECK STD 125B38-A/0.5 ml 

Lab ID 

' : 

Final Vol. of 
Standard 

N/A 

A-6000-881 (03/92) 
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WHC-SD-WM-DP-025 
Addendum 2 Rev 0 

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

CALIBRATION RECORD 

Analvte: Se 
Procedure: LA- 365-131 Revision: 8 - 0 
Instrument: PERKIN ELMER Property No.: WA77479 
Technoloaist: D. R. JACKSON Pavroll No.: 6C275 I Date: 9-17- 91 

Calibration Standard: 124838A 
Analyte Concentration: 0.1000 ppm I 

Tvoe of Calibration: LINEAR 

Dilution Concentration Instrument Readino Unit 
1 0.000 0.00 0.000 
2 0.200 ml 20.00 no 0.394 
3 0.400ml 40.00 no 0.790 
4 1.000 ml 100.00 no 1.775 
5 
6 

; 
: 

' 
7 

,·, 
\ 

. ,I 

' • 9 

10 
11 
12 
13 
14 -
15 
16 
17 
18 
19 
20 
21 

Comments: 

A- 6000- 882 (03/92) 

. 
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Lab Segment Serial No.: 
R9403 
Analysis: 

WHC- SO-WM-OP-025 
Mdendum 2 Rev 0 

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

ANALYTICAL BATCH 
Customer ID: 
2291-3-2 
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 25deaC 
Ending Time: Chemist: 
15:00 N/A 

Descriotion Lab ID Descriotion 
1 SAMPLE 1- 2 R9401 - 5000 11 
2 SAMPLE 2-2 R9402-5000 12 
3 SAMPLE 3-2 R9403-5000 13 
4 SAMPLE 4- 2 R9404-5000 14 
5 15 
6 16 
7 17 
8 18 
9 - 19 

10 20 

Standard Primary Book No. Second Book No. Third Book No. and 
Tvoe and Aliauot Vol. and Aliauot Vol. Aliauot Vol. 

N/A 

~1 
; 

Lab ID 

: 

Final Vol. of 
Standard 

N/A 

A- 6000-881 (03/92) 

1.1.7 
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WHC-SD-WM-DP-025 
Addendum 2 Rev 0 

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

ANALYTICAL BATCH 
Lab Segment Serial No.: Customer ID: 
R9403 2291-3-2 
Analysis: Sample Prep: 
AMERICIUM 241 UNDIGESTED 

Instrument: Procedure/Rev: 
WB57'Z37 LA-503-156/C-3 
Technologist: Date: 
M. BIERMAN 11 - 25- 91 
Starting Time: Temperature: 
NIA 25deaC 
Ending Time: Chemist: 
NIA S.CATLOW 

Description Lab ID Description 
1 INITIAL LMCS CHECK STD R9413-5582 11 
2 REAGENT BLANK R9414- 5682 12 
3 SAMPLE 2291-3-2 R9403-5782 13 
4 SAM DUP OF 2291-3- 2 R9403-5882 14 
5 FINAL LMCS CHECK STD R9419- 5582 15 
6 16 
7 17 
8 18 
9 19 

10 20 

Standard Primary Book No. Second Book No. Third Book No. and 
Type and Aliouot Vol. and Aliouot Vol. AliouotVol. 

LMCS CHECK STD 43843/.1 ml 
SPIKE 18843/0.1 ml 

THESE SAMPLES Y. ERE RERUN. 

7 

.--, 

Lab ID 

; 

Final Vol. of 
Standard 

NIA 
N/A 

A- 6000- 881 (03/92) 

---·. 9 _:_ __ 11 
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AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE 
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Addendum 2 Rev O 

~-~•*~-=----•~.;;;..;.l~~~::..'--~,_----...,,.------=-~---~--~---:fF .3 
R 4,1,11:.:l.-~!\li~ lO~ AW 

RERUN 
At-001 

SII.IH'f"l «"'3 . f<EtlLLf ~.1\\E' 
STl> IIAL ::, .,1~£.' %REC /i'J. l"r~ 
; .... ~.!(,,ay'lJ o#• .. J . . 

. , · 
.. ( ~ 

. =.' ,. · :, 

c.. .. c.. 
Wlllt::CI 
c-,o 
lHO 

,..,_ 
.. 

•480/tflN 
ATTACH l'fdNlOUT -

a... , ....... 

-­L.;,- ::,~,:i-1 :,0 

.......... ~ ........ 
Hli:ftL:iEN I IJL.ltl-lK · 

o - 1"1- Y1 l~• 11 

N 

-.,c.. 
: .. ·. Wl Ula.U 

-•O 
.. ,·. kEU. lilL . 

Matf .. . ' 

-• 

I ,, 

i 

! ""/ 
I 
I. 'l /() - ~ -

.• ·.:·-1: .. 

· .. • .: . ... : 

(t. lt?) (~ . :il~E·~) (.1)(10~,,o~ -: 
- • ~lS:"I . 

-~ 
• I , 

' • 

00~)(_ .;..:z. Ne· ")(,1'{ 1 ooo)(,) :: 
,'\ll9 · . 

. .. : ... .... 
,., 

,~ I ~q' lt-~7 - '>I A?f 

!ffi..2 - /,' ! s- 1J 

i . ! .:, ~~;,_ ~ · ~ . 



: ., . ..,o-· /- I 

AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE 
WHC-SD-WM-DP-025 
Addendum 2 Rev O 

.:. ,, .. . • . 



• . 
·r .. . _,.,I 

,. t .. 

!,ENEF:1• L A L P H ~ E N E P G Y t, i·! t: L 's' S :r S 

Fear.. 

iD 
1 

3 

ID I ·:s oto,=,e 
1 F'tJ 2 36 , 
~ 

... :.: 

"3 

FtJ238 
,.:,m 2 41 
(11112'13 

Rev, 1 ,. 10 

DATA REDUCTION REPORT 
WHC-S0-WM-DP-025 
Addendum 2 Rev O 

SAi·1F-'Li:: 

F:9413-338? 
File 10 : 3D61~6,3Pr 

(.,_,un ted or,: l.L ./27/ 91 f?l '.5 ! 0 
D~Lector/Geoffielr~ nurub~r; 6/ J 
Co1Jr1i.. ti111e; 300(', ,:.;, '3c c 

F'E,':K t;i·!ALYSIS 

Peak i1eisilt 

tni t.ial F in al 

Peak 1.:er, te r 
Init, id Fin ~ ! 

3 6 0 , 3 6 3 3 6 (· , 3 6 3 

FWHM 
lnit.i.:-1 
:'. -1,000 
2 ·1 , OOt\ 

f-'jn~l 
7 . 1 6,8 1 i .2:i3 

4084,1 ~131,6 .• ,, ---., , , t ~..:.: :, 

2517 , 1 25a1 . 1 2~s.s i o 253,520 :: 0 , 0 ~) 0 1 2 , 8 0 2 

AEA 
F rac t. , 
C, , 0118 
0.6123 

c, ., 37:.:;9 

F·eak 
E •.• C, • _ ,., 
··' t ... . ·' ·=· - ·l9~ ~· . 

;_, • 480 
::; , 2 :54 

F·EM: F:ESUL TS 

Ci.:.•n t. r1..•i ,j 
Ob-:. • lli f f . FWHM 

~· • 761 -0 • oq~:t 0 • 08 
5,481 0 (· 18 ' ' or; • ~ • 
5,481 -0.f·Ol 
5 .271 -c, f' (<3 / 0 I· ')6 

Count 
F::: te c/m 

::! • •• 9 
129,67 

DETECTOR C~LIBRATION 
Energy(MEV): •l.070 + (0,00•17) :$:Ci·1znnl::'l 

Ener::"!Y ria!n~e (f-ieln: ,,,o :~o TO c-,476 
E f f l c i c r I c: 'J O • 1 8 T;" C i:-· ii / It P M 

TOTAL COUNT D~T~: 

T i:!U 

Ini ~i<.!l 
12,00(1 

10, 000 

F .i I I : .' .i. 
... ,. ,. .­
'~· { , ... · ... ' ', ' - -• .•· -.; . \ ~:) :· _. 

,j / 111 

13, .I\ 1 

t• \.'.' t i ' / .! I ,.· 

•.JC i .- ·, ... ' ... · 

919,!7 0 , 428 E-03 
0.3 :.: bE 

3814,83 0 , 1 72E 

~ It.em ;; F:ecL1v e •·!,,, 
100,00() 
100,000 
98, 7•l!J 

1,254 

;:: ,~ ~J s P e c t r •J rr, 
::in,-:.1 0 Li 1e d 
Co n1F•os.i. te flt .. 
F; e -:, i d IJ --' 1 !: 

1072? ':r'. Ct 
103883,3 

13 .. ,1.a 

==-·· 122 

--:; 



.l 

11 
2 .1 
31 
·l 1 
·:;i 

1 
71 
8 .L 
C ·' , . .!. 

101 
111 
:l 2 1 
131 
141 
151 
1.6 1 
171 
:LS 1 
191 
201 
211 
221 
2:3 1 

;-,,.. 241 
25 1 

""° 26:L 
., ~ 1 o ;~l 

-. 29 1 I - • 

:0 1 
, 1 

·. · 1 ~ - ,,::. 

~ 33 .1 

N ,:)•ll 
35 1 

_ 36 1 
:71 
381 
39 :1 

0"- ,1()1 

-111 
4 2 1 
43 1 
44.l 
·l::; :l 
·l 6 l 
·l 7 1 
481. 
491 

.511 

(J. 

0. 
2 . 
" f· 

4 • 
.,,. ~·. 
6 .. 
.:, . 
.. . 
.... .., . 

1 3 , 
13, 
14. 
1 6 , 
1 0 , 
36, 
4 7 , 
50, 
92, 
91 , 

135, 
228, 
32 2, 
311, 
9 11\ , 

1466, 
7 8 2 , 
C-r-"" J .,_1..::. (> 

9 23+ 
1592, 
2158. 
440, 

1 3 , 
1 , 
:_, ~ 

4. 
5t 
0. 
0 . 
0 •· 

,:) • 

1 • 
0 • 
1 • 
... . 
o. 
1 • 
C, • 

1 • 
o. 
'J • 

C, • 

0. 
5. 
2. 
..: . -i • 
,,.. 
,J • 

0. 

11 , 
10, 
1 4 , 
1 7 , 
1 1 , 
1 7 • 
.26, 
31, 
39 , 
44 , 
66, 
93, 

1 sa ·. 
216, 
369, 
574, 
9 5;> • 

l 418, 
876, 
C-M~ 
, .. 10.,_•. 

996, 
1735, 
212 '1 > 

320, 
3. 
( J I· 

,,_.. t 

4 • 
·1 • 
0 + 

0 • 
O . 
0. 
0. 
C,. 

i,.,• • 

,j. 

0. 
0 • 
"" ..; . 
1 • 
() . 
0. 

.0 . 
o • 
"" .:: . 
3 • 
.,. ~·. 
3. 
3 • 

8, 
6. 

13, 
1 3 , 
18, 

8, 
2 1 , 
25. 
33, 
•l 3, 
57, 
73, 

100, 
154, 
21::; , 
351, 
587, 

1027 , 
1659, 

751. . ,.,-
0 ,- I t· 

998, 
171-9, 
18'12, 
234, 

.,. ~· . 
1 , 
., . 
1 • 
2. 
0 • 
c,. 
(', t 

0, 
0. 
o. 
1 • 
t:, . 
C, • 

o. 
O • 
C, • 

o. 

C, • 

0. 
1 • 
6. 
1 • 
.,. ~·. ,... 
0 • 

I • 

8. 
11, 

4 • 
10, 
23 .. 
13, 
25, 
35, 
38, 
60, 
78 . 

106, 
1 7 0. 
233, 
371. 
646, 

107!\, 
1381. 

bc8, 
6 ,17. 

1041, 
1889, 
1 7,56 , 
201. 

., . 
1 • 
3. 
, t 

., I 

0. 
<:., • 

0 • 

() . 
0. 
0 . 
0 . 
A 
•,.l • 

r.:.,. 
0 • 
0 . 
0, 
0 • 

0. 
0 • ., . 

(!, 

I • 

3, 

WHC~-WM-0PiQ25 
Adfi~ndum 2 ~w O 

C, • 6 • 
I • 

1 0 , 
8 . 

1 2, 
1 2 , 
17, 
1 7, 
21. 
.... -..:.:. ,., . 
I\ 5. - ... ~,. 
68, 
82, 

130, 
175, 
2,12 • 
3 ° 4. 
697, 

1128, 
1656, 

5 77 , 
68 :5 , 

1142, 
19 7 0, 
1531, 
163, 

.;, . 
2 • -.;, . 
"" ...:: . 
5, 
o. 
o. 
t:.1 I 

o. 
1. 
o. ·~. 
C, • 
~ 
, ... , • 

,j • 

0. 
() . 
0 • 

1 2 , 
., . 
.... 
:, . 

1 C, • 

-:r. 
-, '") 
~..:... 

3 (i • 

-,­
.:.. " + 

,l •1 , 
34, 
54. 
64, 
... -
1 ·' • 

105, 
169, 
253+ 
•105, 
i20. 

1166, 
1586. 

394. 
687. 

120!, 
2042, 
130/. 

96, 
1 • 
0 .. 
3. 
., . 
1 • 
•). 

'J • 
1,..J I 

() • 

o. 
0. 
c,. 
0 • 

0 . 
0 • 

0, 
1 • 
() . 

0 ' 
.; . ., . 
.... 
..: . 
"" Lt 

·1 ,. 
,; • 

·l • 
... ~ 

1 1 , 
1 0 , 
1 0 , 
22. 
1 ,, I 

2 ·1, 
33 . 
A·l I 

62, 
76, 

1 c,9 • 
1i6, 
246, 
. , 20, 
707. 

121~. 
1360. 

::,38, --- ,.. / -::. "! . 

1'285. 
212·l, 
103'.i, 

65. 
,:, . 
A.· . • 

3 , 
.:; . 
1 • 
o. 
0, 
0. 
(J. 
0. 
Ct. 
c-,. 
1 • 
',) . 

C, .. 

0. 
(, t 

0 , 

0 r:: ~-r r. \ft- tF- I\ ~ t 1= "'rd:>\ :li-v i ,~Vi.l\lL.~,._j-..., \.,,~~ . 

0 • 
2. 
,.:; . 
2. 
3 • 
c, • 
.; . 

12, 
5. 
,.. 
0 t 

,.. ,. . 
21 , 
1 3 , 
2 ., • 

36, 
32~ ...... J..:. t 

62 • 
8 7. 

131, 
1 7 1. 
271, 
·~ 4 i • 
i' 86 • 

123'1, 
1383, 

~i33. 
7·13, 

1392 • 
2:251 , 

899, 
6 ,, • 

"" ~ . 
4 • .,. ~·. 
.;, . 
2. 
0 • 
o. 
0 • 
0. 
0. 
0. 
0. 
C, • 

1 • 
·::>. 
'J • 
( , .. 
0 • 

,, 
• t 

1 ' 
3. 
~ . 
~ 

L • 

9. 
6. 
.. f 

.!- • 

9. 

1 3 • 
21, 
15. 
1 4 , 
26, 
51, 
~•o • 
66, 
7 4 . 

116 • 
198, 
29 ,, • 
•17 4, 
8 •l 6, 

1331 , 
-· - , -.t ...:. C'., • 

:;s:. 
793. 

:i ·198. 
2176. 

714. 
31 , 

0. 
1 • 
3. 
.,. ~· . 
1 • 
0 • 
0. 
0 • 
0. 
O, 
1 • 
0 • 
0. 
c,. 
1 • 
0. 
0 • 
0. 

(, t 

.., 
.0:.. I 

o , 
-~ t 

~1 • 

4 . 
,:­

~· ' 
4. 

U, 
11 • 
~ 

7 

12, 
17, 
~-.: ... ,. 
•1 .2 I· - .. ._, ,,.., ,. 
..... 
~-' .' . 
62 .. 
,.. . 
"!.Lt 

1 2 l , 
1 ,.. -· ., / r-

327. 
-~ (,16 , 
R''-- '1 . .:. .. 

1431. 
1113 , 

5,) '2 t 

88 ·1, 
151 7. 

·21 n:.~. 
580, 

21, 
4 I• 

1 . 
4 . 
3. 
..:.:. . 
0, 
0 • 
0 ,. 
0 ,; 
0 I· 

() . 
o. 
·:> ! 

l l 

,) . 
2. 
(, t 

0 • 

123 

- -:;. 



.L 

1 
l 
l 
:l 

J 
:I. 
.I 
l 
l 
l 
J 
1 
1 
J 
J 
:I. 
1 
l 

:r 3 
l 3 
1 • , 3 (, 
:1 • ••• 3 • 
._ •• • • t 

r .i.2 
l • 

• • • • 
•• 

• • 3 . . . • .. ... ~ •• 

• i • f I · • • • t • • 3. . ( 

WHC-SD-WM-DP-025 
Addendum 2 Rev 0 

~1 •• 2 ••• • ••••••••• • •• •• ••••• • ~ • f' t • • t 

:+•+•2+•• •• c • ••••••• •••• ( ' . .. .............. 3 .... .. ..... . -.. .... .... .:.:. ......... ... ..... , .. 't -· . .. ~ ••• (t • t ~ •· 
:I. t • 3 ........ • , 2 •• , . ( 

... . .... .. ... ................ 2 
'l, ( . t • . . . . . . . ' .. • •• . • • • • • t • . , .• ...: .. 

.I. •• ' . ... ' • • • r • f t • t. • • • • • •• •••• + ' t ••• ( t •••• . .. -• f t • ttt •• ,. 

- 1 t t t f • t t t • • • • • C t t, • t • t • t t • f • • • • • 

.1. .. .. ,t . ...... ................... , . f'tt 

l.._,, 1. •. •••••• 2. 

0--~ 
.1 

1. 
1 
l 
l 

l 

·""..,' ; , • , •.; I ' .1 6 

••••• . .. , . t • .. ' . ' t t I .. ( .. 
••• ' t • • • ..:: 

• • • • •• • • •• , •• 2 

124 



., 

G E t-1 E F: ,-, L i": L F H ,; E M E F: G '( I '1 N H L '( 3 J S 
WHC-SD-WM-DP-025 
Addendum 2 Rev O 

P•"' ak 
ID 

1 

3 

FPak 
ID I<.:-ot.oPe 
.i F'•J2 36 

Cm243 
.. :.:. Fu238 

f~ If: 2 •i 1 
Am243 

F: !: .. / . 1 : 10 

DAT,; REDUCTTOH REPORT 

s ,:1i·1F'L.E 
F: 9 ·l l ·1 - ;. (~ G :; 

Fi 11.:~ I[I: ?D :::--.::-.~ -=-, 3F C 

C •.J ,_, n t. P. d o n : 11 / :::. ;~_.'91 @15; " 
D•.~ Lect.or ./ G1201111"'t· ry rt"fllb:?:•; 7 ./ .L 
C co •Jr , t. t i lf1 r: ; ~; C, (i O C, • ·::.::: c 

F'eak ileisht. Peak 1.:en t.e r 
Initial Fin.=l 

FWHM 
Init.icl Fin~l Initial Final 

1473.3 1493.2 

3:i9.8 ? 2 
30(). 284 

__ ,.. ,.._ ,, 
~ ... •., • 0 / ..:. 

3-:,0. 20,, --- ~-­~._I \;'.\ t ..J '; / 

FEM·: r:E3UL TS 

2s. c,r,o 30. a . .;a 
12,•:)00 2.000 

AEA F'ee.k Ccnt.roid Count. 
Fr act.. E.::p, Obs. 
0,0029 :; • 7:•6 - - , -

~·. / 0 / 

5.786 5,767 
c,. •J:::!:52 ~.499 5,487 

:.i.480 5,487 

r•l ff • 
-0.011 
Q.Gl7 
(', .. 01: 

-0.') (•7 

r ~JHM 
lj , 15 

0.01 

F-:~ le c/m 
'J • 1 4 

1. 19 

T ,., ,.1 

Irdt.i,11 
1 ·1,00'.i 
~ 1 0(10 

11. oc,,._; 

7, 1 ,15 
,... ,., ,~ ,.. ,.., ,. ... ·: ·.} ' .. ' 

,;ct.i v i l. '. .. ' 

d / m t.JCi. ./ ::: ,:· 
1 , 0 0 0 , ,1 ':: 1 E ·<· 6 

fl. 88 r,:, 535E- ,::, :_; 
0, 410E-C·~': 

(),9719 :.; , 234 5,268 -O c-0 34 0 . 1 ,l ·l 5 • 85 3003,19 0,133E- 02 

DETECTOR cnLIBRATION 
E n e r 9 ~ ( i1 E i,r j = ·l • 0 7 6 + ,: ,) , 0 '.) 4 7 j ;f: C i1 a n ,. , e I 

E , , e r 9 !:l r c n s 1.: < f·i ~ 1,' ) ; ,, ,. 0 o; 6 T (I 6 , 4 8 ::: 
E ff ic i er,c·.1 c,, 13HS CF'M/llF'M 

I 1:,erri 

F: iHI s Pe c t. r •.J m 
Smot, 'i.hed 
Con,Posi t.e fit. 
Residu~ls 

A\IA\LABLE COP\ . . . 

T1,t al 
23417,(i 
23"117,C• 
23588.2 

-1 / 1. 2 

t':na l Y.zed i.:,~: 

i; F;ecove 1· ':! 

100,000 
100.000 
100.731 

-0.731. 

--- 125 



3 . ..:~ ... -" .. . . . . ~ 

WHC-SD-WM-OP-025 
Addendum 2 Rev O 

t t + t t • f • ............ ,, .. .... .. • • • t • • • ••••••• t • 3 , . 
, .... . . . t •• • • • !- • .. . . t • • •••••• t • • •••• t • • • •••• • •• • • • • 3 . .. _,... 

• •• • • • f> •• • • t • t • • t t t • • t t ~ • t,, -,. f • t t It •••••• ft • t t f' t t • • t t t ff t t t t I t t • • t t-~ 

,,. • ~ t- •c. t ~ t- t t- • t, • • • t • I> t • > t t t • • • t t t t t- . • I 

A•: f, f f f t f, f' f f f f> f f 

r, . ~:. . 
r, ... 

_.,: .. 

1. 

l 

• • • 3 
• ~ ••••••• ,:. 

'"·'' •-· T .-, ,,,-s 
- -> ·- · f 

.. , .. , ., ...... . . 

--- 1.26 



l i,j • 0 . .(, , ..., . , .. , . •,.} • ... , . 1..,1 t '} I ' .. ' ( 

.l l lj • ~ 0 • 0 ·wHc-so1wM-DP-ot.s· 1 • o. , .. , . 
,:! • 1 ,. -:1 

.: 1. 1 • 0. (! • 3 'Addend8~ 2 Rev~• 1 • 'J • . .. , ~ • •• • f 

31 1 ' 1 • '"' 1, 1, 0, 0 • 1 ' 1 • ...:.:. . \ I I 

-H 0. ',} . '"' 0 . .:. . 3. ~·. 0 1· 'J • 1 ' C, 
"";J_ 1 • •.). 'J. l • l • .. •• !· 1 • .:. . ' . .) !' 0, 

:i. 1 • (, l· 1 ' o. , .. , t 
..:.:. f · 0. c,. 1 ' 1 ,. 

:' J :t. r:., • l . o. .:. . '"' l • 1 • ., ..::.. · ..... {· .,,;.', I 

fH 1 • ... , . 1 • ~. r:, . t,.'. , .. , f' 1 • 3 • o. 
·:_; 1 1 • (', • t i I r:., ' .:: . r:.,. ',..IC 1 ' . , .. , . ..;, 

:1. ·:.'• 1 _1_ . 1 • ..; . 1 • c• ~ .1' 0 I- 1 ' 1 • - (· 

[11 ..; ' ..; . .:. f' U r l • ....:. i• ..:: . '"' C,. ;:_1 + ~ !' 

1 . . 2 l ..; . 1 • 1 • 0. 1 • ..: fl ..:; • 1 • .,.:. I ..; ' 
1-: . . .... .1 .1 • tj. 

.., 
1 • .:::. • ..:: t ... , t 1 • 3. ',) . .; ~ I 

l ·H '"' ..::. . ,:, ,. ',} . J. . l • '"' 3. ... .: . .:. f ~ ; ..; ' 
.1. 51 1 • - 1 • 0, - 1 • ., 3. '"' ~. 4> ... 4. ..:.:. . 
161 3. ~ . 1 • ,:! • 5. 3 • 3' ., . ~ 8. .:. . 
1. 7 1 3. 5. 6. C, • 

,. 
6. 1 • 6. '"' J.O ~ ,. . .::. . 

:1. 81 8. 10, 7, 6. "' o, 12, 6. !:i. ,J • 
,,.. 
,J • 

191 1 2 • 4. 1 5 • 13. 10. 
,.,_ 

12. 
,.,.,. 

1 9 • 1 6 , .: .!\ • .,.;;. ..! • 

201 17. -,- 28. ~., 25 • -- _,., 
3 ,1 • 35. 46 , .a;..,:.+ ..:....:.. . ..:: ~, t ..::. ,, . 

211 30. 36 ,. 46, 51, , , . ,!,2. 66 ,. 71, 85 • --o .... , • 0 ~, .. 

221 1.03, ., "'. 96, 115. 134, 1~8. 13(), 1 '-,'0. l ,, '"' . ~...:. ) 2 ::H .. 

"'231 249t '""I,:"'""' 255. 297. 356. 333 • :,97 • ·133 • ,163. -4 ~-; J. ' ..:. .,_J y • 

536. 53 ~7 t 

.,._,.. 
618. 6 ., ::; • 689 : 689. 680, -c-- -~r.-24 1 ;;J / 7 ( / ~' . .) . l ~ ._, t 

.('.J" 251 8f,9. 728, 827,. ? 55. 7 ,17. 701. 6:;3. 6 ,io. 6/J'J. ::; 16 : 
2c, 1 •l93. 464, 389, 33,:-,. 311., 252. 209. j85, 146. 1.::, l • 

.· 2 ·71 108. 82 ~ 56 .. -'l 6, 32 ,. 43. -,- 24, l 7 • 
,.. 

,;.. l • TI 

2 81 6 • 1 3 , ,., 13, 4. 6. 10, 7. -7 • I • ,:, . 
M :291 4. 6 • -'~ . " 1 • '5. '1 • 10 , 11 , 6 • v:,. 

()1 't. 4 • 8 ' 6, 6 • 2. i\ • -., . / . 41 

1 4. ., - .., 0. 1 • c,. ~ . l • 0 . ... . ~ . ... . 
~'..:: 1 o. '"' 0. I) • .: . 0 • o. 0. (",. . .. , . l , . 
331 o. 0. 1 • 0 • 1 • 1 • 1 • c,. 1 • -~' 

('\1 3 41 l • 1 • f. o • 1 • 1. 1 • - 2. .:.: • .;;. t-

3~) 1 1 • 3 • 1 • 1 • 3. ,:! I 1 • '"' 6 • ...: . .:. . 
- 3 6:l 1 • ,._, . ~. o. 3, 2 • - 1 • 1 • 1. .c: . • 

3 7 1 1 • ,j • 0. 0 • 2. 1 • 'J • 0 • C, "' 1. 
381 0, 'J • 0. ,, . c,. 0. ,:, . 0 • •'J • 0 • 
~~1 0. 0. 0. 0 • o. 0 • C, • 0 • o. o . a,. ·- .. . 

0 • 'J • 0. ~ 0, 0. 0. 0 • (l .. L • 401 '.} . 
4.11 0 . 0 • 0 • \I • ,:; ' o. 'J • 0 • . .. , . 0. 
421 o. o. o. 0 • 0 • 1 • 0. 0 • o. o. 
431 o. 'J. 0 • o. 0 . 0, 0. o. 0. 0 • 
441 0. 0 • 0. 0. o. 0 • o . 0 • 'J • 'J' 
451 0. o. o. () . (). 0. A 0. r:.,. 0 • ... , . 
•l 6 l ,j. 0. 0, 0. 0. 0. 0. 0 • 'J. 0 • 
471 0. 0. 0. , .. , . ... , . 0. 0 , 0. ,:,. . 1 I 

481 0 t· 0 • 0. ... , . () . ... , .. 0 ' 0 • 0 , . 0 • 
·191 o. 0. 0 ' o. 0 . 0. o. 0 • 0. ... , t-

31.1 0 • 0. 

BEST AVAILABLE COPY 
\--· . 
- -- 127 



• ··M
' ! ..... 

I 

. ti 

•. I 

L
r>

O
 

l!J
 

N
 

0 
>

 
(L

 
I 

Q
J 

~
 0::: 

IL
i 

<'.> 
I
N

 
•·• 

::E: 
3

E
 -~ 

..,_ 
,-• 

6-5 
l1J 

V
)
 

C
: 

I 
Q

J 
U

-
0

 
:C

-
0

 
3

-=
l: 

)
· 

,11 
•l: 

LL 

:t: 

LL 

• ..J 

•• J 

tr: 

iLJ 

LL.I 

,~. 

;­u: 
C

l 
lL

. 
L1J 
LL 

.. -:· .. 
c

, 
H

 
~-i . .;. 

·-' 
j. -i 
ILJ 
lL

 

LL 
,.r:i 

!
'.j 

(0
 

(
0

 
,o 

t.d 
r•.. 

c::i 
..i 

F
l 

t•) 
lL

 
I 

C
1 

ft) 
I.I I 

rn 
,~· 
!!'-
tr: 

1
-t 

-~J 
,., .,• 

it. 

·.·i 
.:j 

t•l 
(

I
. 

-rt 
(.:-.-

~: ! 
,.::. 
c;, 

,.., 
c.... 

<:> 
(I· 

'.I 
;·l'"J 

.'::! 
r·-.. 

€ 
l
'l

:
,
 

C
 

·-I 
,--t 

.:.l 

.L.'.1 

~ I 

Cl 
'11 

f!J 
(

.f 

'-
·.-t 

-,~} 
'.J 

.,.) 

......:, 
'.J 

.,.) 
C

 
'11 

=-
...... 

:1 
SJ 

':\.I 
CJ 

r_·, 
.,7.i 

t..J 

en 
1

-t 
(Ii 

>­_
J
 

•T. 
:?: 
•I 

•I: 
h

l 
lt. .. 

.. , 
•

(
1 

ft] 
t:--: 

l:
1 

1 · I 
:..C

 
~ · 

· 1 I 

l.t. 
I' I 

· -
: 

I 
•:O 

:J 
,

-
, 

.... , 
,:.i 

(
_

J 
-.:.1 

I
,

:, 
c:-, 

..... 
,:, 

c_:, 
,:::i 

C
~J 

,:
, 

·•
f 

C
 

1·-J 
(:>

 c:·• 
(

·J 

•-t 
,·

f
 

,·t 
'I· I 

. --: , ... 
r•·· 

rl)
 

--:, 

''3 
,,, 

•·• 
·(J 

-:'J 
·• 

I,) •r · O
 

I···· 
.. , 

:.!:: :L 
«:-

L
') 

·o 
,·:· 

:r: 
,., 

-:-1 
,

. t 

:":!. 
ll

. 
,-t 
·:, c:·, 

C
) 

•.~:, 
;;:, 

·--t 
~.::, 

<:> 
c::, 

-::., 
_u 

,::-, 
c::-

c:;: c:., 
..... 

,-, ~
" 

c--, 
1;-, 

'.' J 
:; 

t•) 
!~. 

(I) 
C-·I 

Q
J 

C
 

,-, 
•··· 

lC
I 

I·-. 
~
 ..... 

C
 

lt_ 1·-:r r· .. 
t::, 

,:.· 
'-• 

t•.1 .. , I 
,~·, 

L-• 
~ I 

•:
· 

t•) 
f'I 

(" j 
•·I 

.,. 
'!'I 

O
·· 

H
 

In
 

C
J 

'll 
•-

f 
l':0 

I·•. 
(I) 

:•-j 
,:, 

... :. 
r
t
~

 to
r

· .. 
ii .. 

·-t 
'-· L

, 
I··. 

C> 
•;· 

l·
f 

VJ 
•(I 

.7
:, 

L-J 
._-

t•1 
r,·, 

C
·I 

,., 
'IJ 

--o 
,o 

.. ;.· 
~
 

t'j] 

.<:: 
C

 
•~· 

L
n

 
,:-, 

( ·-I 
-~, 

.• , 
l'l 

•O
 

•O
 

. .-, 
LL 

(t
. 

I·, 
Q

J 
.
.
 

(
'j 

.r.: ,., 
f(J 

·-t 
.... 

:J.i 
....:, 

..... 
·
(I 

(:> 
...... 

L
L

 
··
I
 

t,-J ,o 
l')

 
-:-: 

(
~

-,, ... 
H

 
-~

-
l'·I 

i
i.. 

,, (1'1 

•·· 
•• J 
::J 
en 
h

.l 
lt~ 

•I 
ltl C

 

~
1 

LI! 
l,J 

•·-
tr, 

. .-, 
.... r·-

,·1 
.L

) 
! _

! r 1
) 

ft) 

•. ~-I 

·I:-: 

'"
 

I' I 
i':; 

111 
('-l 

-~J 
-::~ I·-. 

J
,..) 

'J
 

........ .. 

C
 

:.1 
(.1 

,:-., 
•-t 

r:-.: 
-~· 

t.J 
'') 

IL
 

:c , ... r,.. 
:c ,:-., ,:·, 

i".; 
f
lJ 

j
:"J 

i•
j 

I 
I 

I 
111 

111 
L

il 
t·, 

,.., t::. 
.,._ .. 

t•·1 t,·1 ··I 
,,

, 
(

'
f 

,
-1 

.,. 

ll -
t • 1 
n 

• 
·1.1 

1·-1 !' I 
•;-

· n 
(
I

. 

'+
-

(:-, 
-.·-1 

<:.1 
I') 

~
--1 

c:·, 
l.i,

., 
<:°) 

C
't 

,:, 
c:: ••:: 

(
~

J 

-~=-
..... 

. 
... 

·-
t
 

a::·, 
-::.1 c:, .... 

'~-. :.:, 
::i 

..,_) 
(
t·, 

... ~ ..
.. ,.. 

•1· 
,,~J 

C
: 

1.(1 c, W
 

co 
,r., 

·(I •r 
:1 

.e::i 
....., r·-. ;-.• ,,-

•::-
n 

(.) 
C

:) 
• 

• 

~
) 

I.') 
•I) 

•(I 
C

• 0 
•f· 

tJ1 
,--t 

Ct· co 
V1 :r.o 

t•·i 
LL 

i!. 
-,..• 

J-... 
, ....

. ,. 
c--~ 

:<
 

.. 
• 

w
 •o

n
 

1n 
,·in

 
L•, 

• 
1:0 

(t-. 

<I: 
..._, 

,:-, 
CO

 
LIJ 

ti 
O

 
O

 
•I: 

(IJ 
(:-, 

,:-,. 

<.. 
h .. 

c_::. 
C::. 

']I 

,-, 
(,) 

•t 
•O

 

•). 
f'·-1 •"t 

I•) 
CO

 •·• 
!''.I 

'::I 
•·· •

t 
•1· 

1·-1 •~
· 

•1· 
~

, 
C" J 

l'·l 
C-·l 

l'·l 
C

·l 
1· I 

O
 

2 
_ 

6 
.~

 
C

 
_ 

·JI 
U

 
U

 
U

 
I·-

•l: 
•
l 

.... 

!l.i 
i·--1 

,.--1 c·1 
lL

 £ 
' ,,, 

-~-

,....: 
f· . 

C
 

frl 
·I.I 

:·f: 
L

L
 

u 
C

, 
z

~
c
 

I··
:;: 
iL

 
<:--• (.) 

c:·, 
, .. , 

if1
 

... 
•

M
• 

t
·i 

c::, 
..--::·· 

(
.J

 

•. .J 
("~ 

u
+

 

LL 
(.:.• 

... 
".".) 

l'I 
'l! 

~-... 
-::) 

..... 
I.) 

IL
i 

~
--

1
-

l!l 
11 

oJ 

c·-! 
C

 
·r

l 

':J 
\..! 

--. 
(_

 
. -t 

w
 

(,.. 
:>..: 

Ji 
c,. 

11 
ltJ 

)) 
'-

'?I 
'l• 

<.. 
'11 

ILi 

ILi 

6 

I·· 
.-I·· 

•• J 

•I 
•­:::, 
f·· 

.; 
· ·•. 

U
J 

f· .. 
) 

,.::, 
U

-
!..':: 

'l . 
f_

f 1> 
f

!• 
•-

j~ 
I J 

~
I 

1')1 
t .. J 

ll 
U

' 
._:., 

u: 
C

'• 
lt

· 
II 

,• .• L' 
I 

"-I 
II

!
 

1'.I 
rr.1 

..J..,"t 
11-i 

l.:'J 
i· 

j· 

,, 
r·.. 

1·-.1 
I-

.. ; 
11·1 

P
l 

i
i.: 

-.;, 
'lJ 

1JI 

E
 

(J
 ·o 

..a..:, 
r-1

 

'll 
OJ 

']1 
.... 

:·1 

_.;, 
'1. 

·'= 
'·" 

::, 
•-t 

,_ .. 
..a.,) 

0 
·,:1 

3 
-:·, 

E
 

,'I) 

L.1 
I 

-i.: 

II 
:n 

' ' >­CL 
0 u w

 
_. OJ 
<

( 
..J 
-~ <( 1

-
(/) 
w

 
co 



r 

i LEGEN D 

._:, l· I . , < 

<· . ( ..:.- t• 

•• 

f· . 

F, Al..: = MC DELEi.i 

,, t .• -., 

+ .. + " ;, ¥ V 

i, .,, t ❖ 

..: ' .· \" :- =-

WHC- SD-WM-DP-025 
Addendum 2 Rev 0 

.. .:,, 

.. .. .. ,. 

t • 
--:: 

BEST AVAILABLE COPY 



t 

i.L
 

. ..-. 
·O

 
<:-. 
,~J ,:.:. 

I 
I 

I 
I 

·,·
I 

... , 
l

'·i 
i
i
i

· 
1

1
1

 •n 
i:1

 ,.~J -::•
1 

i1
. 

·o
 ·u 

--o 
r·. 

· · .! 
: i

. 
r· ! 

• IJ 
t. J 

l 
' 

t "'1 
f ··. 

11
-. 

t• ! 
l•J 

H
t 

•
·i 

t•J ;a·1 f· 
'I.I 

..... 
,., 

.,
. 

·
1

1 ·u 
1

·t 

1·1 

I· I 
1·1 •. ; 

,·
t 

; 
i 

I 
' 

• 
t 

•·
1 

,
:·, 

.·• 
1
:
i
 

•
• 

, 
l 

I 
1·1 ""' 

,
·

I 
-~

· 
,., 

,,·, 
lrt 

lfl 
I· 

r· 
·fJ 

Ii"! 
!f

. 
,., f·. 

("I 
1'1 

ti 
ru 

l::i 
r·. 11

. 
,·~

 

(
::, 

(
:

·1 
l'I 

,:, 
( 

I 
(
:
,I 

,
.

, 
,•-f 

l 'l 
I· I 

l' I 
,.:, 

... , 
-.-, 

•·t •> 
... , 

,·-t
r>

 
•I

I
,:.• 

~-I 
1
ft 

l/
1 )

11 -,.1 
l"·I 

-·-t 
•·I 

,·t 
-:: .. t 

tr:, 
··I 

("I. •·t 
IJJ 

H
J
 

,·
I 

-::·I 
t·t 

,,-, 
• ..., 

,.
, 

,., 
, •. , 

11
. 

L-, 
11

. 
-r, 

'h 
'·'-' 

, ... 
I·-. 

\'I 
•t" 

'·" 
c,-. •o 

,:, ,-, 
, .. 

•·-. ,. 
t·J <:., 

tr:i r-.. 
f··. 

•r 
1

1.J 
lf'J 

o
. ,..~

 .. 
'0

 
,-t 

,
-1 

... , 
C"J 

,:, c:, 
t•1 

•. , 
t•J o-. , ... 

, ... 

., J 
,. ' 

..::• 
"

-
, 

(
"·' 

c::. 
,o

 (:') 
,.

.. 
•.-, 

, .. , 
,-1

 

H
I 

(::, 
•t ~=-.... , 

, .
. 

,-1
 

11-
r

. 
n-. 

1·1 
,., 

<:) .:·.,.,
-! 

, ... 
(I·. 

, ... 
,-t 

(~
 

i
(

• 
.,:, 

L .. '.I 
. _,.., 

(
' ~
 

1'-l 
,-1 

i,-, 
l•l 

, .• 
..,. 

"'1-i 

·(I 
•(I ·o 

l'l 
•-t 

..... 

r,, 
... , t•· 1 

,:·, 
,·-1 

i.:)
 r•·, 

<:·, 
<:1 

<::a(:-, L-~, 
,,~, 

·-n 
.. :.-

... , 
c

·: 
..... -

,, ..
... , 

...... 
·1.1 

"-1
 

:·1 
tt

i 
.. 

·O
 

·u 
•1.· 

11"1 
1-"i 

,-.t 
· 0 

"'~.' 
(· J 

,:·: r,·, 
(I

. 
f.U

 
1 · I 

· I) 
t•·J 

., ·t 
,·-t 

1··1 <:> 
l'i 

,-, 
I·. 

1·1 
l,'l 

,., 
, .... 

..--1 
f"J 

, ... 

(
fl c

·, 
c::, 

"-' 
1

·1
 

,-1
 

r·t (-• c:,;. 
"""' 

·.·i 
,

-1 
c:·, 

,~-
,:-.. 

(
"·I 

,--t 
·-• r•,i 

1
1

) 
, 

•• , 
r•) 

''J 
,,... 

r:) r··, 
(t· 

lij 
,-ti·-.

...... 
t

'·I 
(

0 
r:>

 
il

l 
l'·I 1·. 

l,"1 
,;, 

•·t 
... , 

,--t 
F

t 
... , •:r 

,::. 
·u 

t•J 
(
h

 
... , 

c·J u., 
,-

t 

:.,. 
r·-1 fl) 

t•·l 
C"·i 

, .. t 
-o 

t1) 
ru

 
... 1 

.o 
... , 

,-,1 ,., 

'=-
«:• 

c:-,. 
,,·, 

,--t 
«.::, 

c-~ ,-, ,,·, 
c·1 t··J C'J 

l'·t 
,

-1 
,

:~
 
,.-, 

L""J 
('-, ,::, , ... 

•f' 
.. -, 

t'J r· 
,,·, -n 

-o 
i,:i 

1•·1 ,-..• <:" 
l•-

....... 
•·u 

i
~~ 

u
) 

••o 
·o , .... 

,:, t·, (·-~ ... 1 
:

1 
,-

t 
f•] 

f1
. 

fq
 

r·•.: 
,.,. 

l .l 
<~-. 

O
·, 

•::.•· 
l' I .... , 

--1
 

, .. -t 
<-

""
if· .. 

l:""I 
r,·, 

,--t 
-.o 

" .. ,. 
c::, 

t'·I 

•I: 
IJ.l 
·I: 

(
'I 

f'I 

•---t 
,

·.; 
t:-., 

(
:
J
 

,-t 
c:-., 

•-t 
C-J 

1
1) 

•f· 
("·I 

c:, 
t•·J c·-, r~, 

t•·, 
•·t" 

t•l 
O

·-
C

J ,o 
I•) 

f·-. 
,-t 

<
:) 

t.:> 
r

• 
1,-1 

•(I 
.,., 

1·1 r·., 
l'l 

(I·, 
r,

. 
,:, 

...... 
••) 

~o 
.. ,.. 

,
·-i 

, ... 
ro

 
•1

· 
•·• 

,-, 
l'J 

(I
·-

.,;
 

f· I 
, ... c·1 ...... 

f
j 

c::. 
<>

 
,
-t 

1·J 
• 

t 
,~ 

,-
t 

.. , 
,-t 

c:> 
l'J 

,
-1

 
,-

t 
r·•l 

r·-~ 
-.-1 

... , 
,-1 ,-t

r•·, 
-.-1 --n 11-1 

f'. 
tt-

l'I 
r-i 

!ii 
•:· 

L'J r;-. r, 
•·• 

L') 
li'J 

•1 
, .. 

,-... --o --o .. r· 
--u 

,.-) , •. , u) 
t·~

 
,.; 

---1 
c.:> 

(,::t 
,:., 

1·J 
,·-~ ,·1 -.:> 

.. ;-
,::. t:-.r ~•·· 

(°·., 
,
-
j 

-.·-! 

,-! 
·1

· 
f·-. 

t:-:t 
••· 

.-<
 

1·.1 

l'I 
L"! 

C
't 

,, .. , :') 
<:-, 

C
• 

!
1.1 

--0 
l"·J 

~
-• 

l:-• i .... 
! . I 

r. (> 
·1..1 

H
· 

.... , 
,-.-f c· t 

r•·i ::::: c-, 
1.0 

.';;. .. 
t-:! •-r.:, c·~

 ......... 
-
i
 

,
-~

 
• ,; 

,-1
 

L') 
"1'" 

11 
, 

·t 
t'.i 

l:") 
1 ·•. 

i.-; 
l 

l 

.. -
1 

,-
, 

":"-i 
,-

i 
.. -

-1 
~--t 

••"\ 
,-1

 
...... 

.,., 
,-1 

,-1
 

,. I 
-::·

! 
,-1

 
,,-f 

·.--t 
,
-
f
 

,·-t 
-,; 

, .. I 
,-

t 
•
·!

 
,
., 

·.•I 
···I 

·i 
,··i 

, .. , 
,-, 

•·t 
..... , 

,. i 
3-

,-! 
T-1 

,-
i 

:"(1 
,-1

 
f

· 1 
lC

 
£

0
 

fb
 

<:J 
"'1-i 

r-J 
t•:. •r t.t, 

•n r·. 
r.u 

1
i

. 
t 

, 
-:•1 r· 

r
1·1 •t" v:, -n 

, .. , c(; 
Ci·,

. 
--, ('-.: 

,, ·r 
,.-, ·!", r· 

f• 
(!-. 

r.::· 
,.; 

t·.t Ji;.,~
. 

F
'! 

·Ci 
f·. 

lO
 

·--f 
·
-i 

·
-

i 
,.; 

-. · I 
,. I 

r
l 

( 
I 

r·; 
('·I 

r· i 
\' I 

('-I 
r· 1 r 

J 
.. ~-

1 
6 

..... 
.,. 

(i-
.
•
.
 

~
 
,. .. a.. 
0 u w

 
_

J
 

ca 
<

( 
....J 
-~
 

~ I­en 
w

 
a

l 



WHC-SD-WM-DP-025 
Addendum 2 Rev o 

G E N E R A L A L P H A E N E R G Y A N A L Y S I S 
Rev. 1.10 

Peak 
ID 
1 
2 

Peak . 
M ID Isotop·e 

' • Pu238 .·, 

· Am241 
, ' 

DATA REDUCTION REPORT 

SAMPLE 
R9403-5882 

File ID: SD2389.SPC 

Counted on: 11/28/91@ 4: 0 
Detector/Geometry number: 2/ 1 
Count time: 30000. Sec 

PEAK ANALYSIS 

Peak height Peak center 
Initial Final Initial Final 
134.8 130.0 301.421 301.421 
80.5 78...8" 256.078 256.078 

FWHM 
Initial Final 
24.000 17.432 
24.000 15.958 

PEAK RESULTS 

AEA Peak Centroid Count 
Fract. Exp. Obs. Diff. FWHM Rate c/m 
0.6279 5.499 5.502 -0.003 0.08 2.87 

5.480 5.562 -0.022 
0.3721 5.288 0.08 1. 70 

DETECTOR CALIBRATION 
Energy{MEV) • 4.085 + (0.0047)*Channel 

Energy range {MeV): 4.085 TO 6.491 
Efficiency• 0.2247 CPM/DPM 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

TOTAL COUNT DATA: 

• Total 
2445.0 
2444.9 
2288.9 
156.0 

% Recovery 
100 .000 
99.996 
93.617 
6.379 

Tau 
Initial 
12.000 
12 .000 

Fina l 
7. 255 
6 .199 

~ctivity 
d/m ; uC i/ea 

17 . 77 0.S00E-05 
0.613( -05 

7. 58 0. 341E -05 

Analyzed by: -=-62=--=a=2..,,...o _____ _ 

BEST AVAILABLE COPY 

--

-i 
1 

1.3f 



Raw Data Dump for AEA Spectrum: SP:SD2389.SPC 
1 0. o. o. 0. 0. 0. 0. 1. 0. 0. 

11 0. 0. 0. 0. 0. 0. 0. 0. 0. 0 . 
21 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 
31 0. 0. 0. o. 0. 0. 1. 0. 0. 0. 
41 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 
51 o. 0. 0. 0. 1. 0. 0. 0. . 0. 0. 
61 0. 0. o. 0. 0. . 0. 0. o. 0. l. 
71 0. 0. 0. 0. 1. 1. 1. 0. 0. 0. 
81 0. o. 0. 0. 1. 0. 0. 0. 2. 0. 
91 0. 2. 0. 0. 0. o. 0. 0. 0. 0. 

101 1. 1. 1. 0. o. 0. 1. o. 0. 1. 
111 0. 0. 0. 1. 0. 1. 1. 0. 0. l. 
121 3. 0. 1. 1. 0. 0. 0. 1. 1. 1. 
l;J1 1. 0. 0. 0. o: 0. 1. 2. 0. l. 
141 0. 0. 0. 2. 0. 1. 0. 1. 1. l. 
m 0. 0. 2. 0. 2. 1. 0. o. 0. 0. 
l6J o. 0. 0. 0. 1. 0. 0. 0. 1. 0. 
111 0. 0. o. 0. 0. 0. 3. 3. 0. 2. 
}8,1 0. 0. 0. 2. 1. 0. 0. 1. 1. 0. 
191 2. 1. 2. o. 3. 1. 0. L 0. 1. 
N'l 1. 3. 0. 0. 1. 0. 1. 1. 1. 0. · , 
2v ,. r . 1. 4. 0. 1. 4. 1. 4. 0. 3-. 4. 
~-~ 1. 3. 1. 2. 2. 4. 3. 1. 5. 6. 
~·1· 2. 5. 4. 7. 7. 6. 4. 7. 13. 10 . 
241 16. 11. 22. 20. 18. 23. 29. 32. 30. 35 . 
2.51 33. 31. 52. 54. 47. 47. 43. 28. 36 . 30. 
2'61 21. 22. 20. 13. 21. 9. 6. 4. 9. 7 . 
m 7. 6. 8. 4. 7. 6. 6. 6. 11. 8 . 
281 11. 11. 14. 23 . 22 . 23. 20. 25 . 32 . 32 . 
29:t 29 . 37. 42 . 44. 58 . 46. 74 . 82 . 76 . 92 . 
301 75 . 67. 63 . · 63. 38. 42. 48. 28. ·32 . 24 . 
3471 18. 20. 8. 8. 9. 4. 4. 3 . 2 . 4. 
321 4. o. 1. 0. 0. 0. 0. 3. 0. 0. 
331 0. 0. 2. 0. 0. 0. 0. 1. 0. 0. 
341 0. 3. 0. 0. 2. 0. 3. 0. 2. 2. 
351 0. 1. 0 • . 1. 2. 0. 1. 1. 0. 1. 
361 1. 0. 1. 0. 0. 1. 0. 0. 1. 0. 
371 0. 0. 1. 1. 0. 0. 0. o. 1. 0. 
381 0. 0. 0. o. 0. 0. 0. 0. 0. 0 . 
391 0. 0. 0. 0. o. 0. 0. 0 . 0. 0 . 
401 0. o. 0. 0. 0. 1. 0 . 0. 0. 0. 
411 0. 0. 0. 0. 0. 0. 0. 0. 0. 0 . 
421 0. 0. 0. 1. 1. 0. o. 1. 0. 1. 
431 1. 1. 1. 0. 1. o. 0. 0. 0. 0. 
441 o. o. 0. 0. 0. 0. 0. 0. 0. 0. 
451 0. 0. 0. 0. 0. 0. 1. 1. 0. 1. 
461 0. 0. 0. 1. 0. 0. 0. 0. 1. 2. 
4i 0. 0. 1. 3. 1. 0. 0. 0. 0. 1. ~=-132 4b .. 1. 0. 0. 0. 0. 0. 0. 0. 0. 0. 
491 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 
511 0. 0. 

BEST AVAILABLE COPY 



1 LEGEND: 

WHC-SD-WM-DP-025 
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SPECTRUM SD2389.SPC PEAKS 1 2 ETC RAW • . . . . MODELED • ' ' · · ' 

M . · , 

. . . . . 2 2 
. . . . . . . . . . . . . . . . . . ....... 2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...... 2. 
1 . ...................... . 
. . ...... 2 . .. . 
. . . . 1 . . 

512 .4 

. . . . . . . . . l. 1 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .......... . . . . . . . . . . . . . . . , . . ....... ........ . 
. . . . . . . . . . . . ....... . . . . . . . . . . . . . . . . . . . . . . . . 1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
. . . . . . . . . . I .. 
1. 

BEST AVAILABLE COPY 
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G E N E R A L A L P H A E N E R G Y 11Nt=1LY S IS 

Peak 
I I) 

1 

Peal-', 

2 
3 
4 

H1 Isoto,=,e 
.... 1 P•.J236 

f 2 Pu238 
Am241 

,.. 3 
4 

.. ' 

Rev. 1 , 10 

DATA REDUCTION REPORT 

si=.i-lF'Li:: 
F:9 419-'.5582 

File ID! SD4167.SPC 

Counted on: 11/27/91 @19 ; 0 
Detector/Geomctr~ number: 4/ 1 
Count time: JOOOO. Sec 

PEtti, t:NALYSIS 

Peak hi::iisht Peak 1-"~nte r F'iJHM 
Initial Final Initial F .i.nal !niti.;l Fi11.sl 

4.5 4. :'.j 359.2J7 35Y.257 20. OiiO 13.017 
396.0 391.5 304.327 304.327 2-1.000 :i :-<. o:~ i 
247,1 242. ,1 260.155 2 60.1:35 ::o. coo 11.626 

5.6 4.7 1..1\7.046 1~7.046 U:lO .000 2 . 000 

PEAK RESULTS 

AEA f'eak Ci::intrPid Co•.Jnt 
Fract. EHF-t Ob$. D.i ff. FWHM Rcitli.' elm 
0.0060 5.7~6 :::;.749 0. 'J'J/ 0,06 0 . 10 

T c:: •.1 
111.ii..i ._:). 
10.00,:, 
12.000 
10 t O \I (j 

90.000 

. ........ 
~ .. ..,J J. .... , 

3.6 89 
;.: • 6 73 
"' ""' ,.. ,.. ,.,, •..: V •, . .I 

Act.i v .i _L->;; 
:.d/m t•C.i / t: i;.-: 

'J • 7i 0.3•l7E 
,. 

o.5952 5.499 5,491 o.ooa 0,06 9.42 103.,n~ Ci, ·l66E 
5.460 5.491 --:,.p11 

0.3872 5.263 c,. 05 6.13 
0.0115 •1.i'~l 0,01 0.1s 

DETECTOR CALIBRATION 
EnerSl::l(MEV) .:: 4.060 + <•':J.0047):¼:Ch.Jnnt,;,l 

Eners~ ranse CMeV>: 1 . 060 TO 6,467 
Efficicnc~ 0.1~64 CPM/DPM 

Item 
Raw SPect r•.Jnt 
Smoothed 
Composite fit 
Resid•.J.Jls 

TOTAL COUNT DnTA: 

Total 

8 2 15+3 
7910,7 

30 <i • 6 

~]EST AVAILABLE en- · 

i: Recove J'"=S 

100.000 
99.992 
96.284 

3.708 

,,. -,:---
.... , • ~ ...J ·' C. - \.' ·· 1 

4 8 • ·1 i' -:, , 21 SE - ,:, .; 
1. 4 <\ 0. 649E -C1 6 
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1 LEGEND: RAW = • • • • MOIIELEil 

4 
4 
4 
4 
4 

.. 
3 •• 
. 3 • • 
••• 3 •. 
• • • • • • 3 

• • • 3 ••••••••• 
2 ••••• • t •••• • •••••• 3 
• 2 • • 
. . 2. 

••••• • ••• • • • •••• t •• 
t • • • • • • •••• ••••• 2.. •••••••••• • •••••• 3 •• ,.: - . . . . . . . .... ' ... 

• ~ • • • • • •••• 3. 
• • • • • .. • • • • 2 • • • • • •••• 

• ••• t • 

• • • • • • • • • • • • •••••••••• 2 
• • • • • • • • • • 

= 1, 2, , • r ETC .1373 I •,_J 

• ••••••• 3 • • • • 

• • • • • • • • • • • • • ••••• • • • • • • • • • ••••••••• 
............. ............ .. ... 2 

• • • • • • • • • • • • • • • • • • • • • • •••••••••••• 
2 • ' • • • • • • 2 • • • • • • •• • • • 

.... ~ 

t t t ., t t • C . . . . . .. ' ..... ' 
• • • • • f t • I f 

• • • • • • • • • > • 2 

• 2 .. 

1 
1 
1 

BEST AVA\LABLE COPY 
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F:aw Da t.a I1umi=- for AEA SPt?ctrum: 
1 o. 0. · 0, 0. 

11 o. o. o. o. 
21 o. 1. 1, 0, 
31 1. o. o. o. 
41 o. o. o. o. 
51 o. 1, 1, o. 
61 o. o. 2. o. 
71 1, o. 2. 1. 

.... 

81 
91 

101 
111 
121 
131 
141 
151 
161 
171 
18 1 
191 
201 
211 
221 
231 
241 
251 

0 261 
271 

M 281 
,(' · '2 91 

01 
...... 

.. 
311 
321 
331 
341 
351 
361 
371 

~ 381 
391 
401 
411 
421 
431 
441 
451 
461 
471 
481 
491 
511 

1. 
0 • 
1 • 
l • 
1 • 
3. 
1 • 
1 • 
C" 
..J • 

6. 
5. 
4. 
9 • 

12, 
17 • ., -
.. ,,) t 

45. 
96, 

159, 
31. 
44' • 
86, 

192, 
90. 

2 + 

0 • 
1 • 
2. 
2. 
0 • 
0. 
.1. 
0. 
o. 
o. 
o. 
o. 
o. 
1 • 
0 • 
o. 
0 • 
o. 

0 • 

2 • 
"" ..;; . 
0. 
0. 
3, 
1 • 
4 • 

3, 
3+ 
5. 
6. 
s. 

11 • 
19. 
31. 
48. 
91. 

139. 
38 • 
., 8. 

10s. 
223. 

48. 
2. · 
0 • 
o. 
3 . 
3. 
o. 
... 
'J. 
0. 
0. 
0. 
o. 
o. 
o. 
o. 
o • 
0 • 
o. 
o. 
o. 

o • ., .... 
o. 
o. 
3. 
2 • 
o. 
4 • 
3. 
2 • 
C' 
..J. 

5. 
13, 
12. 
13. 
30. 
58. 

102. 
116. 
38. 
40. 

116, 
232. 

34. 
0. 
0. 
0. 
o. 
3. 
0. 
o. 
o. 
o. 
o. 
0. 
o. 
o. 
o. 
o. 
0. 
0. 
0. 

1. 
1 • 
2. 
4 • 
1 • 
1. 
3, 
1 • 
C' 
..J • 

2. 
6. 
9 • 
9. 

11, 
14, 
28, 
53. 

117. 
83, 
30, 
41, 

116. 
218, 

34, 
o. 
l • 
1 • ., ... 
o. 
0 • 
o •. 
o. 
o. 
0. 
o. 
1 • 
0, 
c,. 
0 • 
0. 
0 • 
0 • 

SF': SI1416i'. SF'C 
0 • 
0. 
,'j. 
,..,, . 
1. 
,'j • 

c,. 
0. 
1 • 
3. 
1 • 
0 • 
2. 
3. 
3, 
0. 
3, 
2. 
6. 
a. 
7 • 

15, 
18. 
28. 
50, 

1 1 1 , . ., o, . 
113. 
83 • 

130, .,- ... .. ,,).:, . 
31. 

" , .. , . 
0. 
1 • 
3, 
o. 
0. 
o. 
o. 
o. 
o. 
o. 
o. 
,j . 

o. 
o. 
1 • 
1. 
•':J. 

1 • 
0. 
0 • 
0. 
0 • 
0 , 
0, 
2 • 

0 • .... 
.: t 

3. 
4. 
1 • 
2. 
5. ... 
V • 

0. 
5, 
3. 
9. 
8 . 
3. 

25. 
31. 
67. 

127. 
C' ... 
,,J..;. • ... . 
.;o • 

75. 
136, 
194 • 
21. 

0. 
0 • 
1 • 
3. 
0. 
o. 
l • 
,j • 

l I· 

0. 
o. 
o. 
o. 
,j. 

0 • 
1 • 
o. 
o. 

- - --
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... 
~ V ~ , .. , .. 
c,. 
o. 
\l • 

1 • 
0 • 
0. 
0. 
0. 
1 • 
1 • 

1 • 
.1 • 
5 • 
4 • 
2 . ... .:.. 
4 • 
5. ... 
I • 

1 1 , 
15, 
15, 
29, 
. ~ 

0 ..J . 

156. 
42, 
38·, 
62, 

151, 
172, ... 

/ . 
lj • 
o. 
0 • ... 
.:. . -~. 
0 • 
0 • 

• :, t 

0 • 
o. 
,j. 

o. 
0. 
o. 
v. 
1 • ... . _, . 
0 • 

.;; . 
1 • 
1 • 
1 : 
l • 
0 • 
0 • 

1 • 
2. 
. , . 
2. ., -. ... -· . 
3. 
3. 
3, 
6. ... 
I • 

7. 
9 • .,­

... " t 

19. 
-c-
~.., > --o.:-. 

124, 
J) Ci ; 
•16, 
97, 

167, 
:i •15 , 

8 • 

0. 
0 • 

2. 
3. 
0 • 

0. 
0 • 
0. 
0. 
~ 

'.J • 

0 • 
0. 
0. 
0 • 
0. 
1 • 
0 • 

0 • 

1 • 
\I • 
1 • 
... , t 

c, .. 
C, .. 
::., . 
0. 
1 • 
1. 
.:. • 
0. 
0 • 
5 • 
1 . . 
3 • 
•l • 
,l • -..:. .. 
C" 
.J • 

7 • 
11. 
17, 
31. 
C,9. 

.t •16, --~~. 
39. 
79. 

183. 
:iO S, 

9. 
0. 
•:. • ... 
~ . 
1 • 
1 • 
1. 
0. 
0 • 
o. 
0. 
,j .. 

1j t 

• .. , . 
0, 
1 • 
,,., . 
0 • 
0. 

\) . 
1 I· 

._, t 

,_, ,-

._, 

..::. .. 
1 • 
0, 
.; t-

C, • 

1 ;­
(, . 
1 • 
Q, 

7., 
4. 
'"' c:) . 
,.. ,. . 

13 ,. -~ ~ · ... , t - .~ ~-=-• 
__ ..., -
,. 0. 

147 r ­

"i 1 • -
-.-.J ._I c- -

S ~ -.... 
19S •. 
--. 0 .. ~. t, 

1 • 
0 • 
,,_, t 

1. 
3 • 
0. 
o. 
... 
'.J • 

C, I· 

,,., ,.. 

o • 
G • 
... . ,., . 
0 • 
,'j • 

,,_, r 

0 • 
0 • 
'""' t 

BEST AVAILABLE COPY ,-- r 
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M· 

Lab Segment Serial No.: 
R9403 
Analysis: 
ARSENIC 

Instrument: 
PERKIN ELMER WA77479 
Technologist: 
D. R. JACKSON 
Starting Time: 
7:45 
Ending Time: 
11 :00 

D escriotion 
1 INITIAL LMCS CHECK STD 
2 REAGENT BLANK 
3 SAMPLE.2291-3-2 
4 SAM DUP OF 2291.-3-2 
5 FINAL LMCS CHECK STD 
6 
7 
8 
9 -

10 

WHC~so-WM-DP-025 
Addendum 2_~e~~~ 

WESTINGHOUSE HANFORD COMPANY 
222-5 LABORATORY 

ANALYTICAL BATCH 
Customer ID: 
2291-3-2 
Sample Prep: 
UNDIGESTED 

Procedure/Rev: 
LA-355-131/B-0 

Date: 
7- 08-91 
Temperature: 
N/A 
Chemist: 
R. K. FULLER 

Lab ID Description 
R9399-5595 11 
R9400-5695 12 
R9403-5795 13 ; 

R9403-5895 14 
R9405-5595 15 

16 
17 
18 
19 
20 

Standard Primary Book No. Second Book No. Third Book No. and 
Tvoe and Aliauot Vol. and Aliauot Vol. Aliauot Vol. 

LMCS CHECK STD 119B38-E/0.5 ml 

. 

Lab ID 

Final Vol. of 
Standard 

N/A 

A-6000-881 (03/92) 
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ARSENIC ANALYSIS• UNDIGESTED SAMPLE 

- ·-- --- "'"--
~ l<f'C:(IVE - W1111,· n -·· ffl I) • 

····.qq.'l%_ 
. . . . 

;. 

- ,,_ --

....... . , -·• 
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.......... __ , 
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WESTINGHOUSE HANFORD COMPANY 
222-S LABOPATORY 

CALIBRATION RECORD 

Analvte: f:>.s 

Procedure: LA-355-131 Revision: 8-0 
Instrument: PERKIN-ELMER Prooertv No.: WAn 479 
Technoloaist: D. R JACKSON Pavroll No.: 6C275 I Date: 7-08-91 

C:ilibration Standard: 118838-E 
Analvte Concentration: .1000 oom 
Tvoe of C:ilibration: LINEAR 

Dilution Concentration Instrument Readina Unit 
1 0.0000 0.00 0.000 
2 0.2000 ml 20.00 na 0.438 
3 0.4000 ml 40.00 na 0.820 
4 0.1000 ml 100.00 ng 2012 
5 
6 ' . . 

7 
l 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 

Comments: 

A-6000-882 (03/92) 
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.. 

Lab Segment Serial No.: 
R9403 
Analysis: 
MERCURY 

Instrument: 
PERKIN ELMER WA77479 
Technologist: 
D. R. JACKSON 
Starting Time: 
7:00 
Ending Time: 
15:00 

Description 

: 1 INITIAL LMCS CHECK STD 
2 REAGENT BLANK 
3 SAMPLE 2291-3-2 
4 SAM DUP OF 2291-3-2 
5 FINAL LMCS CHECK STD 
6 
7 
8 
9 

10 

WHC-SD-WM-DP-025 
Addendum 2 Rev o 

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

ANALYTICAL BATCH 
Customer ID: 
2291-3-2 
Sample Prep: 
UNDIGESTED 

Procedure/Rev: 
LA-325-102/A-2 

Date: 
7-29-91 
Tern perature: 
N/A 
Chemist: 
R. K. FULLER 

Lab ID Description 
· R9399-5597 11 

R9400-5697 12 
R9403-5797 13 
R9403-5897 14 
R9405-5597 15 

: 16 
17 
18 
19 
20 

Standard Primary Book No. Second Book No. Third Book No. and 
TvPe and Aliauot Vol. and Aliauot Vol. Aliauot Vol. 

LMCS CHECK STD 123B38-B/2.0 ml 

Lab ID 

Final Vol. of 
Standard 

2.0 ml 

A-6000-881 (03/92) 
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MERCURY ANAL~SIS - UNDIGESTED SAMPLE 
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WHC-SD-WM-DP-025 
Addendum 2 Rev 0 

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

CALIBRATION RECORD 

Analvte: Ha 
Procedure: LA-325-102 Revision: A-2 
Instrument: PERKIN ELMER Property No.: WATT479 
Technoloaist: 0. A. JACKSON Pavroll No.: 6C275 

Calibration Standard: 122838-C 
Analvte Concentration: 0.1000 com 
Tvoe of Calibration: LINEAR 

I Date: 7-29-91 

Dilution Concentration Instrument Reading Unit 
1 0.00 0.00 0.000 
2 1.00 ml 100.00 no 0.270 
3 2.00 ml 200.00 no 0.540 
4 4.00ml 400.00 no 0.943 
5 
6 ' 
7 

9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 

Comments: 

A-6000-882 (03/92) 
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Lab Segment Serial No.: 
R9403 
Analysis: 
SELENIUM 

Instrument: 
PERKIN ELMER WA77479 
Technologist: 
D. R. JACKSON 
Starting Time: 
13:00 
Ending Time: 
15:00 

Descriotion 
1 INITIAL LMCS CHECK STD 
2 REAGENT BLANK 
3 SAMPLE 2291-3-2 

WHC-SD-WM-DP-025 
Addendum 2 Rev O 

WESTINGHOUSE HANFORD COMPANY 
222-5 LABORATORY 

ANALYTICAL BATCH 
Customer ID: 
2291-3-2 
Sample Prep: 
UNDIGESTED 

Procedure/Rev: 
LA-365-131/8-0 
Date: 
9-17-91 
Temperature: 
N/A 
Chemist: 
R. K. FULLER 

Lab ID Description 
R9399-5596 11 : 

R9400-5696 12 . . 

R9403-5796 13 
4 SAM DUP OF 2291-3-2 R9403-5896 14 

-
Lab ID 

i----i----------------------1 5 FINAL LMCS CHECK STD . R9405-5596 15 -------- ----+---------j 
_s __________ ---+------'------j i-,;.1..;;..s __________ -+---------j 

7 17 t---i--------------- ------1 8 18 t---i---------------------1 9 19 1--+------- ------+---- ----l 
10 20, ~..__ _________ __._ _ ___ ____, 

Standard Primary Book No. Second Book No. 
Tvoe and Aliauot Vol. and Aliauot Vol. 

LMCS CHECK STD 125B38-A/0.5 ml 

Third Book No. and 
Aliauot Vol. 

Final Vol. of 
Standard 

N/A 

A-6000-881 (03/92) 
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SELENIUM ANALYSIS - UNDIGESTED SAMPLE 

WHC-SD-WM-DP-025 
Addendum 2 'Rev O 
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C 

WHC-SD-WM-DP-025 
Addendum 2 Rev 0 

I WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

CALIBRATION RECORD 

Analvte: Se 
Procedure: LA-365-131 Revision: 8-0 
Instrument: PERKIN ELMER Property No.: WATT479 
Technoloaist: D.R. JACKSON Pavroll No.: 6C275 I Date: 9-17-91 

Calibration Standard: 124838A 
Analvte Concentration: 0.1000 com 
Type of Calibration: LINEAR 

Dilution Concentration Instrument Reading Unit 
1 0.000 0.00 0.000 
2 0.200 ml 20.00 ng 0.394 
3 0.400ml 40.00 na 0.790 
4 1.000 ml 100.00 na 1.ns 
5 
6 
7 • J 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 

Comments: 

A-6000-882 (03 

---148 
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WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

ANALYTICAL BATCH 
Lab Segment Serial No.: Customer ID: 
R9404 2291-4-2 
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 LablD Description Lab ID c, 1 SAMPLE 1-2 R9401-5000 11 
2 SAMPLE2-2 · R9402-5000 12 .. 3 SAMPLE3-2 R9403-5000 13 · , 

' 
4 SAMPLE 4-2 R9404-5000 14 --- - - ------------i 5 15 
6 16 
7 17 .. 
8 18 
9 19 

"-'-1..C..0..__ _ ________ ........_ ___ _____, ""'20;.;;..i._ ________ _ __.._ ____ __, 

- I 
Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of 

Tvoe and Aliauot Vol. and Aliauot Vol. AliauotVol. Standard 
N/A • N/A 

A-6000-881 (03/92) 

::-~1so 



0 

VISUAL CHECK AND OVER-THE-TOP READING ANALYSIS - UNDIGESTED SAMPLE 
WHC-SD-WM-DP-025 

...... ...... ..... 
I• • 

Fe '1/<IUl .-~ 10~AW 

-­., --­A. ••<ti< 11>11 
LI. ,.1;itoe ·1t'ot<i:: WI• 
c. -'ltl< ·1u11.L WI". 
u. i.;-u-
E • Ii.ti I • V\11 ..• ,,, 11::HGHI 
I". YU.&.1'11 . ~"°'Kli 

t\l"'t-"ttiW --
......... c.. ................. 
i,. Jtll< ll>N 
U. Ji.tC 1,-oi-:E:. WI. 
l,;. ,lt\t< IUh.L. WI• 
11. L; - ·t .... 
r .• l,.bl. VUL./U·.1-11.illl 
t· • V l :.illt'tl kl:.l·lhl< Kl> 

Addendum 2 Rev 0 

-- -...- -
W1[1i-'.O -·· -­., --­A. -'Al< U>II 

b • .Jftl< ·rrokE WT• 
C. ,.litl'C l°LIIAL WI". 
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M 

Lab Segment Serial No.: 
R9404 
Analysis: 
AMERICIUM 241 

Instrument: 
WB57237 
Technologist: 
M. BIERMAN 
Starting Time: 
N/A 
Ending Time: 
N/A 

Descriotion 
1 INITIAL LMCS CHECK STD 
2 REAGENT BLANK 
3 SAMPLE OF 2291-4-2 

WHC-SD-WM-DP-025 
Adderidum 2 Rev 0 

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

ANALYTICAL BATCH 
Customer ID: 
2291-4-2 
Sample Prep: 
UNDIGESTED 

Procedure/Rev: 
LA-503-156/C-3 
Date: 
11-25-91 

Temperature: 
25deaC 
Chemist: 
S. CATLOW 

Lab ID Descriotion 
R9413-5582 11 : 

R9414-5682 12 _. . 
R9404-5782 13 

Lab ID 

4 FINALLMCS CHECK STD R9419-5582 f--'-1....;..41------------1----------; 
5 15 ------------+---- -1----'-6 -+-----------+--------t i-;.1....;.6-+------------+-------1 
7 17 
8 18 1----'--+-- --- ------+- -------t 9 19 ------ ------- ----10 20 ..__..,__ _________ __... ____ ____, 

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of 
Tvoe and Aliauot Vol. and Aliauot Vol. Aliauot Vol. Standard 

LMCS CHECK STD 43B43/0.1 m L N/A 

THESE SAMPLES Y ERE RERUN. 

A-6000-881 (03/92) 
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AMERlCIUK 241 ANALYSIS - UNDIGESTED SAMPLE 
WHC-SD-WM-DP-025 
Addendum 2 Rev 0 
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ANERICIUN 241 ANALYSIS• UNDIGESTED SAMPLE -.. ... 
wHC-S0-WM-OP-025 
Addendum 2 Rev 0 

11-,;,?-PI A'fJ . 
' . ·. ~9¥/f-55"9:i_ 

~ • ! ' ' . ' . . 

tol'I0:•11 ..,.. ; --"'}~;_ -fj' 
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i:;w 1,.:u, AK001 . 
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. , ·AEJ.•. 480MJ 
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G E N E R A L A L F H ~ E N E R G Y ,"I i~ t: L ·.- S J S 

F'eek 

Ift 
l 

Fe2k 
ID 
1 

. -3 

3 

I ·::-(Jtor>e 
F'u236 
F't.J238 
t,m241 
t,111243 

F:e•.t, 1 ; 10 

DA TA REDUCTIO N REPORT 
WHC-SD-WM-DP-025 
Addendum 2 Re~ -°-

S (1 i·1F-· I...:: 
E94J.3·- 3:':o6'.2 

File ID: 3D61~6,SPC 

Cuunt.ed on: 11;27 : 91 @13: 0 
Delector/Geoffielr~ numb~r: 6 / J 

F-'Et:I< r°;l-!AL YSIS 

F'eak hei!:!ilt. F'eaii. 1:ent.er FWHM 
Ini t.ial Final Ini t.i~l Fin~l 1ni t. i;:, l Fin~l 

7 • 1 6.8 360.363 360.363 ?-1.000 1i.2:i3 
4084,1 -1131 . 300.280 3()0 • 280 2·l. 000 J P.. 2 25 . ~ 
21517.1 2581 • 1 2~i5. 5~!0 2~3~520 ::o, C,QO 12.802 

AEA 
Frac:::t, 
C· ,0118 
0.6123 

F'E ,• t': F:ESUL TS 

Obs, ltiff . 
:..7:-_i6 :..7.~1 -ti .. 0(,:3 
:; , ·l 9 ~ : 5 • 4 81 0 , 0 1 8 
~i , 4 8 0 3 , ·l 81 - ,: 1 • 001 

FWHM 
I.) • •) 8 
::, • or; 

Count 
F;;: t..e c/m 

2 • 4 9 
1 , .... f""'I , -

...: ~ • 0., 

0 , 37~9 :;.2~4 5,271 -0.03; 0 , 06 ... ,., , ' 
/ -:" .. c-• .. .1 

DETECTOR C~LIBRATION. 
Ener::i'::.dME 1n ::- ·L(•i·•:.• + -'.0,00·17):$:Cil o: nr,1,•l 
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c,,. .l 

1 
l 
l 
1. 
1. 
1 
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..... 

F '=-' ak 
ID 

1 

F' E.' a k 

~ I D IsoloPe 
.i F' tJ236 

M Cm243 

-~ F'tJ238 rr f-t 11: 2 ·i 1 
.... ,, Am 2 4 ·3 

Re •1. 1 , 10 

DATA REDUCTION REPORT 

Sr'.11"1PL..E 
F: 9 ·l l ·1 - :=:i 6 B '.~ 

File ID: ;D 7 766,SP C 

CotJnled on: 11 ./ 2 7/ 91 @1::0; 0 
DeLeclor/Geomelr~ 
Cc-'w,1, li111c: 

n '··' m b e r : 7 / .l 
~;oooo. ·5:::!c 

F' E1il-: MIAL YSIS 

F'i?ak h~i::Jhl F'~ak 1.·enter 
Ini tit3l F in~l 

FIJHM 
I rd t, i a l F i n a 1 

_,.. .., 
/ .:. .,.. 

,, • 2 3j9.8 72 339.97 ~ 
300 • 2 8·'1 3 -:,,:, • 2 0 ,1 

1473 . 3 1493.2 233.~97 2:;3,5 9 7 

Irdt.i~l 
:!a .o,;o 
12 , •:)01) 

Fin~l 
30,8,',8 
2.000 

F'EA i< F:E3UL TS 

AEA Peak 
Freet, E.i:,=, ' 
0,0029 :; .. 7:;6 ;,_, 

s • 7 86 5 

Ccnt.rL,id 

Obs • Ill f f 

• / ,!:) / -·"', • 01 

' / 6 7 . ·o .. ',.' .I. 

• j-

1 I' ._, 
.... 

!JHi1 
·> 1 5 

Co•Jn t. 
F-:~ le c/111 

'J. 14 

T <".J 

Irdli,!-l F l 11 ,:d 
1 I\ , 0 0 •) 7 , 1-1 5 

11,0 C-O S, C•::i 

~i ,: t. i ... .i I.. '. .. • 

d / m •JC J ,: ;_: ,,. 
1 , 0 c, (', , ,1 : · 1 E ·< · ~ 

•:• . 6 C, 3E : .. ,:.•f.~ 
C, "'-- """ • 'J~ ;.J...;.: 

,.. 
.,J • 4 .... -., , ,:-~· ~· • 480 .... -· 

() • 9719 ;_, ,234 5 

, 487 (.'t L ,J 12 
• 487 -•._, . '.i(•7 
,268 -O <-C•34 

0 , 01 

._, . 1 ·l 

1 • 1 9 

·l5, 85 

11.68 <.•, 5 ~5E 
C•,410E 

3003,19 0,13 ~E - 0: 

DETECTUR C~LIBRATION 
En e r S! '=' ( M El,: i = 4 , 0 ? 6 + ~ ,j • () 0 4 7 ) ;f: C i1 e rn, t• 1 

E 1 1 e r 9 ~ r c n s L' ( l·i ~ 1_,1 ) ; ,1 • 0 ·7 6 T (I 6 , ,1f: ::: 
!:.ffic:ier1c"..t t_',, 13~13 CF'M / llF'M 

It.em 
F; a w s P e c t. r •J n, 

Smc,ci Lhed 
CufflPOS i t.e flt 
F: e s i d tJ tJ l s 
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2:;417 . c, 
2 3 41 '7. (, 
23588,2 

1 ·· 1 ~ - ... . .. .-.; 

i. F: >?CO'IP. I ''-' 
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-0.731. 
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451 () . 0 • o. C,. o. C, • A ,,.., . o. 0 • 0. 
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G E N E R A L A L P H A E N E R G Y A N A L Y S I S 
Rev. 1.10 

Peak 
IO 
l 
2 

Peak 
IO Isotope 
l Pu238 

Am241 
2 

DATA REDUCTION REPORT 

SAMPLE 
R9403-5882 

File IO: S02389.SPC 

Counted on: 11/28/91@ 4: O 
Detector/Geometry number: 2/ l 
Count time: 30000. Sec 

PEAK ANALYSIS 

Peak height Peak center 
Initial Final Initial Final 
134.8 130.0 301.421 301.421 
80. 5 78-0' 256. 078 256. 078 

FWHM 
Initial Final 
24.000 17.432 
24.000 15.958 

PEAK RESULTS 

AEA Peak Centroid Count 
Fract. Exp. Obs. Oiff. FWHM · Rate c/m 
0.6279 5.499 5.502 -0.003 0.08 2.87 

5.480 5.502 -0.022 
0.3721 5.288 0.08 l. 70 

DETECTOR CALIBRATION 
Energy(MEV) • 4.085 + (0.0047)*Channel 

Energy range (MeV): 4.085 TO 6.491 
Efficiency• 0.2247 CPM/OPM 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

TOTAL COUNT DATA: 

Total 
2445 .0 
2444 .9 
2288.9 
156.0 

% Recovery 
100 .000 
99 . 996 
93.617 
6.379 

Tau 
Initial Fina l 
12 .000 7. 255 
12.000 6. 199 

Activity 
d/m uCi/ea 

17 . 77 0.800E-05 
0.613( -05 

7. 58 0.341( -05 

Analyzed by: ..,....,..,. ______ _ 
62820 
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16f 
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Raw Data Dump for AEA Spectrum: 
1 o. o. o. 0. 

11 0. 0. 0. 0. 
21 0. o. o. o. 
31 0. 0. 0. 0. 
41 o. 0. 0. 0. 
51 o. o. 0. 0. 
61 0. o. 0. 0. 
71 o. o. o. 0. 
81 0. o. o. 0. 
91 o. 2. o. o. 

101 1. 1. 1. 0. 
111 o. o. o. 1. 
121 3. 0. 1. 1. 
131 1. o. 0. 0. 
141 0. 0. o. 2. 
151 0. 0. 2. o. 
161 0. 0. 0. 0. 
171 o. o. 0. 0. 
181 0. o. o. 2. 

M 191 2. 1. 2. o. 
201 1. 3. o. o. 
~11 1. 4. 0. 1. 
~21 1. 3. 1. 2. 
231 2. 5. 4. 7. 
241 16. 11. 22. 20. 
251 33. 31. 52. 54. 
261 21. 22. 20. 13. 
271 7. 6. 8. 4. 
281 11. 11. 14. 23. 
291 29. 37. 42. 44. 

a,. 301 75. 67. 63. 63. 
311 18. 20. 8. 8. 
321 4. 0. 1. 0. 
331 o. o. 2. 0. 
341 o. 3 . . 0. 0. 
351 o. 1. o. 1. 
361 1. 0. 1. 0. 
371 o. 0. 1. 1. 
381 0. 0. 0. 0. 
391 o. o. 0. 0. 
401 o. 0. o. 0. 
411 0. 0. 0. 0. 
421 o. 0. 0. 1. 
431 1. 1. 1. 0. 
441 0. 0. 0. o. 
451 0. o. o. 0. 
461 o. o. 0. 1. 

71 0. o. 1. 3. 
481 1. 0. 0. o. 
491 0. 0. 0. 0. 
511 0. 0. 

WHC-SD-WM-DP-025 
Addendum 2 Rev 0 ····- ,.."' .... "" .... """"' .. 

SP:SD2389.SPC 
o. 0. 0-. 
0. o. 0. 
0. 0. 0. 
0. o. I. 
0. 0. 0. 
I. 0. 0. 
0. 0. 0. 
1. 1. 1. 
1. o. 0. 
o. 0. 0. 
0. 0. 1. 
o. 1. 1. 
0. o. 0. 
o. o. 1. 
0. 1. 0. 
2. 1. o. 
1. 0. 0. 
0. 0. 3. 
1. 8. o. 
3. 1. 0. 
1. 0. 1. 
4. 1. 4. 
2. 4. 3. 
7. 6. 4. 

18. 23. 29. 
47. 47. 43. 
21. 9. 6. 
7. 6. 6. 

22. 23. 20. 
58. 46. 74. 
38. 42. 48. 
9. 4. 4. 
o. o. 0. 
0. 0. 0. 
2. 0. 3. 
2. o. 1. 
0. 1. 0. 
0. 0. 0. 
0. 0. 0. 
0. 0. 0. 
0. 1. o. 
0. 0. 0. 
1. 0. 0. 
1. 0. 0. 
o. 0. 0. 
0. 0. 1. 
0. 0. 0. 
1. o. 0. 
0. 0. 0. 
o. 0. o. 

-· ..,... 
l 

I. 0. 0. 
0. 0. 0. 
0. 0. 0. 
0. 0. 0. 
0. 0. 0. 
0. . 0. 0. 
0. 0. 1. 
0. 0. 0. 
o. 2. 0. 
o. 0. 0. 
o. 0. I. 
o. o. 1. 
1. I. 1. 
2. 0. 1. 
1. 1. 1. 
0. 0. 0. 
0. 1. 0. 
3. 0. 2. 
1. 1. 0 . 
1. o. 1. 
1. I. 0. o . . 3. 4. 
1. 5. 6. 
7. 13. 10 . 

32. 30. 35. 
28. 36. 30. 
4. 9. 7. 
6. 11. 8 . 

25. 32. 32 . 
82. 76. 92. 
28. 32. 24. 
3. 2. 4. 
3. 0 . o. 
1. 0. 0. 
0. 2. 2. 
1. 0. I. 
0. 1. 0. 
0. 1. 0. 
0. 0. 0. 
o. 0. 0. 
0. 0. 0. 
0. 0. 0. 
1. o. 1. 
0. 0. o. 
0. 0. 0. 
1. 0. 1. 
0. 1. 2. 
0. 0. 1. 
0. o·. 0. 
0. 0. o. 
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Lab Segment Serial No.: 
R9404 
Analysis: 
ARSENIC 

Instrument: 
PERKIN ELMER WA77479 
Technologist: 
D. R. JACKSON 
Starting Time: 
7:45 
Ending Time: 
11 :00 

Descriotion 
1 INITIAL LMCS CHECK STD 
2 REAGENT BLANK 
3 SAMPLE 2291-4-2 . · 

WHC-SD-WM-DP-025 
Addendum 2 Rev 0 

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

ANALYTICAL BATCH 
Customer ID: 
2291-4-2 
Sample Prep: 
UNDIGESTED 

Procedure/Rev: 
LA-355-131/B-0 
Date: 
7-08-91 
Temperature: 
N/A 
Chemist: 
R. K. FULLER 

Lab ID Descriotion 
R9399-5595 11 
R9400-5695 12 
R9404-5795 13 

Lab ID 

4 SPIKE OF SAMPLE 2291-4-2 R9404-5995 14 i--;....;.....--------- --+-- - --~ 
5 FINAL LMCS CHECK STD R9405-5595 15 - - -------- --+---------1 6 16 ---- -----------+---------t 7· 1-1_7 __________ -+-----~ 
8 18 -------------1----------1 9 19 ---- --------+-- - - - ----t 10 20 ~--- -------~- ---~ 

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of 
Tvoe and Aliauot Vol. and Aliauot Vol. Aliauot Vol. Standard 

LMCS CHECK STD 119B38-E/0.5 ml N/A 
SPIKE 119B38-E/0.25 ml N/A 

A-6000-881 (03/92) 
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WHC-S0-WM-DP-025 
Addendum 2 Rev 0 

I WESTINGHOUSE HANFORD COMPANY • 222-S LABORATORY 
CALIBRATION RECORD 

Analvte: As 
Procedure: LA-355-131 Revision: 8- 0 
Instrument: PERKIN-ELMER Prooertv No.: WA77479 
Technologist: D. R JACKSON Pavroll No.: 6C275 

Qllibration Standard: 118B38- E 
Analvte Concentration: .1000 com 
Type of Qllibration: LINEAR 

Dilution Concentration 
1 0.0000 0.00 
2 0.2000 ml 20.00 na 
3 0.4000 ml 40.00 na . 
4 0.1000 ml 100.00 no 
5 
6 
7 

. l 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 

Comments: 

I Date: 7-08-91 

Instrument Readina Unit 
0.000 
0.438 
0.820 
2012 
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WHC-SD-WM-DP-02~ 
Mdendu~_.2 _~e~ -

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

ANALYTICAL BATCH 
Lab Segment Serial No.: Customer ID: 
R9404 2291-4 - 2 
Analysis: Sample Prep: 
MERCURY UNDIGESTED 

Instrument: Procedure/Rev: 
PERKIN ELMER WA77479 LA-325-102/A-2 
Technologist: Date: 
D. R. JACKSON 7-29-91 
Starting Time: Tern perature: 
7:00 N/A 
Ending Time: Chemist: 
15:00 R. K. FULLER 

Descriotion Lab ID Description 
1 INITIAL LMCS CHECK STD R9399-5597 11 
2 REAGENT BLANK R9400-5697 . 12 
3 SAMPLE 2291-4-2 R9404- 5797 ' 13 

· 4 SPIKE OF SAMPLE 2291-4-2 R9404-5997 14 
5 FINAL LMCS CHECK STD R9405-5597 15 
6 16 
7 17 
8 18 
9 19 

10 20 

. 

Standard Primary Book No. Second Book No. Third Book No. and 
Type and Aliauot Vol. and Aliauot Vol. Aliauot Vol. 

LMCS CHECK STD 123B38-B/2.0 ml 
SPIKE 123B38-B/1.0 ml 

Lab ID 

Final Vol. of 
Standard 

2.0 ml 
N/A 

A-6000-881 (03/92) 
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MERCURY ANALYSIS - UNDIGESTED SAMPLE 
WH~-~U-WM-UP-025 
Addendum 2 Rev O 
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Anal e: H 
Procedure: LA-325-102 

WHC-SO-WM-OP-025 
Addendu~ 2 Rev O 

WESTINGHOUSE HANFORD COMPANY 
222-5 LABORATORY 

CALIBRATION RECORD 

Revision: A-2 
Instrument: PERKIN ELMER 
Technolo ist: D. A. JACKSON 

Calibration Standard: 122838-C 

Date: 7-29-91 

Dilution Concentration Instrument Reading Unit 
1 

' 2 
3 
4 

a 5 
6 

' , 7 
i 

(' 3 
9 

.. 10 
r,,,., 11 

12 
13 

, "'l 14 

~ 15 
16 
17 
18 
19 
20 
21 

0.00 
1.00 ml 
2.00 ml 
4.00 ml 

Comments: 

0.00 0.000 
100.00 no 0.270 
200.00 no 0.540 
400.00 no 0.943 

l ' 
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:1J-SD-WM-DP-025 
endum 2 Rev 0 

I WESTINGHOUSE HANFORD COMPANY 
222-5 LABORATORY 

ANALYTICAL BATCH 
Lab Segment Serial No.: Customer ID: 
R9404 2291-4-2 
Analysis: Sample Prep: 
SELENIUM UNDIGESTED 

Instrument: Procedure/Rev: 
PERKIN ELMER WA77479 LA-365-131/B-0 
Technologist: Date: 
D. R. JACKSON 9-17-91 
Starting Time: Temperature: 
13:00 N/A 
Ending Time: Chemist: 
15:00 R. K. FULLER 

Description Lab ID Description 
1 INITIAL LMCS CHECK STD R9399-5596 , 11 
2 REAGENT BLANK R9400-5696 12 ; 

3 SAMPLE 2291-4-2 R9404-5796 13 
4 SPIKE OF SAMPLE 2291-4-2 R9404-5996 14 
5 FINAL LMCS CHECK STD R9405:-5596 15 
6 16 
7 17 ... 
8 18 
9 19 

10 20 
I • 

Standard Primary Book No. Second Book No. Third Book No. and 
Tvpe and Aliauot Vol. and Aliauot Vol. Aliauot Vol. 

LMCS CHECK STD 125B38-A/0.5 ml 
SPIKE 125B38-A/0.5 ml 

Lab ID 

·. 

-

Final Vol. of 
Standard 

N/A 
N/A 

A-6000-881 (03/92) 
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WHC-S0-WM-DP-025 
Addendum 2 Rev Q 

SELENIUM ANALYSIS - UNDIGESTED SAMPLE 
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WHC-SO-WM-OP-025 
Addendum 2 Re~ -~ 

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

CALIBRATION RECORD 

Analvte: Se 
Procedure: LA-365-131 Revision: B-0 
Instrument: PERKIN ELMER Property No.: WATT479 
Technoloaist: D. R. JACKSON Pavroll No.: 6C275 !Date: 9-17-91 

Calibration Standard: 124838A 
Analvte Concentration: 0.1000 com 
Type of Calibration: LINEAR 

Dilution Concentration Instrument Reading Unit 
1 0.000 0.00 0.000 
2 0.200ml 20.00 ng 0.394 
3 0.400ml 40.00 na 0.790 
4 1.000 ml 100.00 no 1.ns 
5 ' 
6 . . 

7 
I 

9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 

Comments: 

A-6000-882 (03/92) 
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