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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 
N242-A Evaporator Feed Characterization Project - Statement of Work• -
WHC-SOW-91-0002. This data is an accurate representation of the data 
generated for the requested laboratory analyses performed . 

. ~~· 
H. Tillman Date 

42-A Evaporator Proj 

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

L
1
: R. Webb . , ,, Date 

Records Management Speci a 1 i st 1 
• , ;, \ 

Data Coordinator · 

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the Hanford SiteN - WHC-SD-CP-QAPP-002, unless superseded by the Statement of 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

L. P. Mark.el 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. 

M.A. Bell 
Manager 
Processing and Analytical Laboratories 

\. 

Date 
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242-EVAPORATOR FEED CHARACTERIZATION 

INORGANIC CASE NARRATIVE 

Introduction 

1. 

2. 

3. 

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

Samples submitted to: th~ ·laboratory were identified as: 

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

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

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

of 

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

Metals by ICP 

Silver 
Aluminum 
Barium 
Cadmium 
Chromium 
Iron 
Magnesium 
Manganese 
Sodium 
Lead 
Zinc 

1 of 2 

Ag 
Al 
Ba 
Cd 
Cr 
Fe 
Mg 
Mn 
Na 
Pb 
Zn 

Hanford Operations and Eng,neerina Contractor for the US Department of Energy 
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Metals {AAS) 

Arsenic 
Selenium 
Mercury 

Conventiona]s {IC) 

Fluoride 
Chloride 
Nitrite 
Nitrate 
Phosphate 
Sulfate 

WHL - ::iU- Wi'I-U r'-Ui !J 
Addendum 17 Rev 0 

As 
Se 
Hg 

F 
Cl 
N02 
N03 
P04 
S04 

Conventional {Specified Methods) 

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

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

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

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

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 
in some cases, more stringent conditions. Most of the problems encountered 
during this work effort can be attributed to the response of the laboratory to 
these changing requirements. Nevertheless, the data generated for these 
samples was obtained using the best available laboratory practice at the time 
of sample analysis. The following problems were observed to have occurred 
throughout the samples submitted from tanks lO?AW, 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 Detection Limit (ppm) 

Required Actual 

Arsenic (As) 5 .005 
Cyanide (CN) .10 .010 
Mercury {Hg) .20 .002 
Anvnonia {NH4) 500 .100 
Hydroxide (OH-) 1700 17.000 
Selenium {Se) 1 .005 
Total Inorganic Carbon {TIC) 5000 5.000 
Total Organic Carbon (TOC) .500 5.500 
Fluoride (F) 6000 .090 
Nitrate {NOJ) 5000 .240 
Chloride {Cl) 4000 .040 
Ni trite (N02) 5000 .180 
Phosphate (P04) 10000 .130 
Sulfate (S04) 10000 .130 

.~:'"" 

:-. 

f'!"> 

(' .. 

Aluminum {Al) 50 .075 
Barium {Ba) 2 • .003 
Cadmium {Cd) 1 .004 
Chromium {Cr) 5 .004 
Iron (Fe) 10 .007 
Lead (Pb) 5 .030 
Magnesium (Mg) 1 .0001 
Manganese (Mn) 2 .001 
Silver (Ag) 5 .018 
Sodium (Na) 60 .048 
Zinc {Zn) 2 .002 

Detection limits for the analytes required in the Statement of Work are 
listed for each set of samples. These instrument detection limits vary 

~ according to the analyte and instrument and were generated in accordance with 
the Request for Special Analysis {RSA), the internal memo, "Recommendations 

o-- for Tank Fann Waste Analysis" by T. D. Blankenship, dated November 26, 1990, 
and references the document, "Detection Limit Package, Appendix B" for the 
241-U-110 Single Shell Tank Waste Characterization data package, dated August 
9, 1991. The detection limit study performed for Core 5 followed recommended 
EPA protocol. 

-~-
J. H. Tillman, 
Inorganic Che 

r12-
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Detection Limits of Radionuclides 

Listed below are the detection limits for indicated radionuclides for sample 
R348. 

Radionuclide 
C-14 

Pu-239 
Am-241 
Tc-99 

1-129 
Sr-90 
Se-79 

H-3 
Total U 

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

DL uCi/L 
1.1x10· 2 

7. 6x10·3 

2. ox10· 2 

3. ox10· 2 

8. 2x10· 2 

4. 4x10·3 

5. 6x10·3 

1.1x10·2 

l. lxl0'4 g/L 
s.ox10·0 

6.0xlQ+O 
9. 0x10·0 

4.Sx10•1 

1.ax10·1 

1.1x10•1 

s.ox10•0 

1.ax10•1 

l. lxlo•2 

6. ox10·0 

*Based on the gamma peak of daughter Bi-204 

The gamma limits are based on the background spectrum of the Ge detector which 
was used for counting of the above mentioned sample. The data reduction of 
the background gamma spectrum was done under the same parameters (sample size, 
sample geometry, and counting time) as used for the sample. Note that the 
limits will change in the sample depending on the presence of other 
radionuclides, their gamma-ray energies, intensities, and their levels of 
activity. 

- 5.3.1 
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Problems encountered: 

242-EVAPORATOR FEED CHARACTERIZATION 

INORGANICS CASE NARRATIVE 

TANK: 1O6AW 

The samples taken from the 106AW tank appeared to be aqueous with no 
visible organic layout . These samples also had a yellow tint. The laboratory 
check standards for the specific batch of samples were within the control 

. , limits for the Ion Chromatographic analytes and the conventional tests run. 

N"" . ' 

The Inductively Coupled Plasma (ICP) metals which rendered questionable 
results in the check standards were lead, magnesium and zinc . The results for 
these metals were outside of the control limits of 100% ± 20%: 

.. ,_.,. 

Analyte 

Lead (Pb) 
Magnesium (Mg) 
Zinc (Zn) 

¼ Recovery 

Initial Check Standard 

120.0 
568.0 
230.0 

Ending Check Standard 

113. 6 
467.2 
243.3 

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

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

s.4 
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Procedure LA-365-132 was used for the analysis of Se-79, a radio 
nuclide. Procedure LA-365-131 is the atomic absorption method for total 
selenium, which was not requested for this sample. No spike was run for 
Tc-99. The percent recovery for uranium was outside the control limits. No 
rerun was performed on this sample for no apparent reason. 

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

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

. H. Tillman, Manager 
Inorganic Chemistry P, L 

5.5 
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f'rom: 
Ptione: 
Dale: 
Subject: 

To: 

Office of Sample Mana9emcnt 
3-3869 M0-346/200W 16-08 
November 26, 1990 
R£COMM£NOATIONS FOR TANK FARM WASTE ANALYSES 

T. O. 

cc: 

Blankenship 

J. 0. OriggsJ{frf, 
J. A. (ack.er 
D. L. Halgren ~v 
J. H. Kessner) 
E. J. Kosianc1c 
C. R. Stroup 
RLW File/LO 

Rl-62 

TG-14 
IU-!i l 
Rl-Sl 
lG-OU 
S0-61 
TG-07 

16500-90-( 

Reference: Internal Memo, T. 0. 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 T.1nk f.1r111 ant.I 
lvapora tor opcrat ions. Specific· comments and suggest i ans for each have been 
prepared along with information on suggested minimum quant i tation 1 irnits 
(MQLs) for the needed analyses and recommended rcporting _forrnats. With the 
exception of Nb"'", al I requested analyses are currently performed on-site. 
Laboratory capacity exists to support these programs if sufficient 
preschcduling of activities is done to coordinaLe with times of high sample 
throughput in the laboriltory (e.g., single shell tank s.impling) . 

The discussions that follow arc ba~cd on the assumption that the laboratory 
will be performing "st,11uJ.ird" rC<Julatory type an~dysH. Analysis MQLs arc 
based on proven laboratory experience, turnaround times arc based on 
requirements in the Tri-r.irty agreement, and reporting/validation rormats 
based on WHC-CM-5-J, Section 2.0, "Data Validation for RCI~ Analyses." This 
informatio111 is summarized in the following attilched t.1bles: 

Table 1 
Tao1~ 2 
Tab1c J 

Table 4 
Tab1c 5 
Tab1c 6 

MQLs for Inorganic Analysis 
MQLs for ltadionuclide /\na1ysis 
MQLs for Or~anic Analysis (these arc CLP requirements 
but will form the basis for all organic analysis) 
Sample Turnaround ·rimes 
Rcsu1t Reporting/Va1idat1on 
Validation Criteria - Generic Data Quality Objectives 
(DQUs) 

If specific needs different from this standard arc required for a given 
program, these needs must be defined in the program's Waste Analysis Plan 
{WAf'} or equivalent documentation and negotiated with the laboraLory to assur1 

5.6 
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compliance. While it is expected that in most cases specific needs will be 
more strinqrint, if 1ess stringent requirements arc appropriate, these should 
also ue defined in the WJ\P. This could si9nificantly reduce ana·lylical costs 
and turnaround times. 

Characterization of Waste Streams Discharged to Double Shell Tan~DSTsl: 

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 
requ1atory based designation of the waste (hazardous waste designation). 
Procl!s~ing parameter based analysis wil1 be equiv,1lent to current pr.-ictice and 
should be predefined using laboratory "routine set" analysis. The an;i ·lysis 
will be performed under the qual\ty assurance requirements of N(JA-1 with 
typic;il result turn;irounlls or 1 to 5 days. Results will I.Jc 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 processinu parameters. 
Those components that fall under both needs will 1 ikely be required to be 
analyzed by both protocols. Unfortunately, analysis turnaround times for 
desiljnation will likely exceed needs for normal processin9 rarameters. If 
processing parameter analysis results show a component to sl~nificantly exceed 
a hazardous waste designation limit {e.g., a sample is sufficiently caustic to 
qualify as a extremely hazardous waste based on corro'>1veness) reanalysis of 
the sample under the more strin~ent protocols would not be necessary. In no 
case wil1 analysis performed to processing parameter protocols be suitable for 
<.1csi9nat1on as an intermediate level or u nonhazardous waste. 

fil~haracteri7,ation ~naJ.ysi~: 

All of these . analyses will be required to be performed to hazardous waste 
dc~i9natio~ 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 d1!vclopmcnt efforts to 
analyze for. Addition of tot.-il beta (TU) analysis lo the ana·lysis 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 Pu234 at the 222-~Laboratory is complicated by the presence of 
this tsotopc tn the spike {Pu ) added to the analysis to allow cofroction 
for ovurall y101d \n t.he proceduro. FOf:l'5'it oxpoctod ~amplo~, Pu 30 activity 
will be only a small fracllon of the Pu' 1 4 act\v\ty and n1dy be 11pprox1mo~au 
using isotopic ratios based on historical irradiated uraniurn procoss1ng. 

s.7 
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Samples ha\jng greater than normal Pu2~ {e.g •• associated with previous 
irradiated thorium processing) ~ctivity will be detectable usinu the current 
procedures. In these cases. Pu2 4 activity can be quantified eiLhe~ using a 
special analysis or through dctcrmindtion of isotopic ratios based on ma~s 
spectral ana1ysis. 

Analysis of Samples for th~ 242-A Evaporator: 

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

C~n~r31 Comm~nts: 

Analysis of two major hazardous waste designation groups were not requested 
for any of the streams: semivolatile organics and 1·oxicity Characteristic 
Leaching Procedure (TCLP). If these analyses have not been assessed for 
inclusion in the requested analysis. it is recommended that they .ire reviewed 
for inclus1on. 

The current schedule for implementation of organic analysis capacity at 222-S 
Laboratory is for early in 1~91, most probably after March 1, 1991. Until 
capacity becomes available at 222-S Laboratory, organic analyses (VOA an<l TOX) 
will be performed by the Pacific Northwest Laboratories (PNL). This wi ll 
require transh1ppinlJ 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 orrJanic 
capability is available at 222-S laboratory, costs will be reduced sliqhtly. 
Addition of ~emivo)atile organic analysis to the lists would increase co·sts 
$2000 J)er analysis. Addition of TCLP to the list would increase analysis 
costs SlS00 for those samples containing greater than lt solids. For liquid 
only samples, no additiona1 preparation is required for TCLJ> and the an.ilytcs 
of concern are already included in the analysis requests. 

5.8 
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If you need any ~dditional information or have any questions, please ca11 me 
on J-3869. ' 

R. L. We1ss, Princ1pa1 Scientist 
Office of Sample Management 

jmd 

Attachrpents - 7 

CONCURRENCE: 

Date ~Pf/# 
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TABLE 1 
RECOHMCNOED ANALYSIS HINIHUH QUANTITATION LEVELS 

for TANK FARM \JASTE ANALYSES 

J\naJ vte. 1:!.i91LSili Low Salt J\na) vte 
-~-quig or Uou i d 
Sol id/Slurry 

Analyzed by Inductively Coupled Plasma Spectroscopy (ICP) 

Al 50 0.5 As 20 
13a 2 0.02 Oi 100 
I) 20 o.os Cd 2 
Ca 0.2 0.002 Ce 100 
Cr 5 0.05 Co 20 
Cu 7.0 0.2 [u 2 
Fl? 10 0. 01 La 20 
Pb JO O.:l Li ) 

Mg 0.1 0,001 Mn 2 
Hg s 0. 05 Mo 5 
Nd 250 2.5 Ni 20 
p 50 0.5 I( 250 
Sm 200 2 Se 100 
Si 100 0.5 l\g JO 
Na GO 0.6 Sr 2 
s (jQ 0.6 Ta 50 
Th 20 0.2 Sn 2 
Ti 30 o. 06 . w 200 
u 1500 15 l.n 2 
lr 00 0 .1 

Analyzed by Specific Atomic Absorption Techniques 

As 5 o.os Hg 3 
Sc s 0.05 

Anion Analysi~ · by DIONEX 
I 

F 6000 10 Cl 4000 
N03 20000 10 N02 20000 
f>04 10000 10 S04 10000 

Specific Analysis 

co3 5000 50 TOC(carbon) 5000 
CN O .1 0.01 NH4 !°J000 
u 100 1 TOX(chlorine)lOO 
OH 0.2 0.002 USC • 

0.2 
0 ,· . :, 
0.02 
1 
0.2 
0.02 
0.?. 
0.03 
0.02 
0.05 
0.?. 
2.5 
1 
0.3 
0.02 
0. 5 
0.02 
0. 5 
0.02 

0.03 

5 
10 
10 

50 
50 
10 -

Values for solids arc as ug/g 
Values for liquids are as ug/ml 
·osc will be used to screen for the presence of exothermic reactions. 
Specific quantitation limits arc not required for this screening 

16500-90-090 
I\LLachmcnL l 

P.iye l of l 

s.10 

I 
I 

I 

I 



-

a-

~ 

w 

~ 

WHC-SD-WM-DP-025 
Add~~d~m 17 ~ev 0 

TADLC 2 
RECOMMENDED ANALYSIS ~lNl~U~ QUANTITATI0H LEVELS 

for TANK. FARM WA5lE ANALYSES 

Ana,lyt~ ~o)id/Slyrrv H i.tJ.b-5.ut 
J.J..uu 1 tJ 

_l..{l_W_$itlt 
.I..Lul.Li..<J. 

Alpha Total 100 
Ocla Tot.il JSO 

1 
J.5 

0.01 
o.o:is 

Radionuclides Analyzed by Canvna Energy Analysis 

Co60 

Cs n 7 

ftuRh 106 . • 

" s 
50 

" !, 

50 

0.04 
0. O!J 
o.~ 

Radionucl1des Analyzed by Separation with Octa Counting 

Hl 75 1. 5 1. 5 
c'4 50 u.~ U.25 
Nbo4 * * * 
Sc1Y so 0.5 o.?.5 
Srvu 150 l •· . :) 0.015 
Tew 250 i'. 5 O.Oi'!> 
l 119 «JOO I) O.OIJ 

Radionuclides Analyzed by Separation with Alpha Counting/Alpha 

Pu118 2001 

PullY/240 SO 
21 0.021 

0.5 0.005 
Am741 100 1 0.01 
Cm144 100 l 0.01 

Values for solids are as pCi/g 
Va)ucs for liquids are as pCi/ml 

I I 

lG~00-90-C 
/\LL.!Ch1111.:nl 

l'.1<.Jc l of 

Encr9y Analysis 

• No current ~nalysis capacity for Nb94 
1Potential intcrfcrrencc on Pu 2311 analysis from contamination in Pu236 spike 
added to the analysis 

~.11 
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TABLE J 

lGSOO-<J0-090 
I\Lt;ichment :l 

l'.t<.Je l of I\ 

T>JlCET COMPOUND LIST (TCL) ANO CONTRACT REQUIRED QUANT!TATION LIMITS (CRQL) 

'>8. dr h.i• 0HC 
f)CJ, bot.-i•rlliC 

l.00, de l c.a • l'HC 
\Ol, g~mna•OHC (Llndane) 
l.02. Hepcachlor 

LO). Al.drln 
\QI.. llep c.-ichlor ~poxide 
lOS, EndosulCan l 
'\.06, 01.eldrln 
10 7. 4, 4' • DOE 

108, Endrin 
'\.09, f.ndo~ulfan 11 
\.LO. '•, 4' • DOD 
lll. Enuosulfan sulfate 
l.l2. 4, 4' • DllT 

ll.l. Hethoxychlor 
l\4, Endrln kecone 
ll~. f.ndcin ~LJehyde 
l.l.f,. alpha•Chl.oroane 
ll.7. G~Mll&•Chlordan• 

l.lR. Toxaphonft 
'\.'\.?, Aroclor•LOl.6 
l.20, Aroclor-l12L 
l7l. Aroc'\.or-11)1 
'\.22, Acocl.or•'\.242 

17). Arocl.or-124R 
\24. Arocl.or•\2S4 
125. Arocl.or-1260 

IJ.!l!lntlt~rlon ttmlrs~ 
':L'..Li:..t ~ Qn....C2 lymn 

C,\S Nymb u ,.,.,11, \' ,. a, r < ",. ) 

H?-04-G 
ll.?-R5•7 
)l.f)-R6•11 

'.'>B•B?•'J 
7<.•Mt•O 

)OCJ-OO-2 
1014-~7-) 

')~9-?U-11 
,,o-n-1 
72-55-'J 

72°2O-R 
)321.l-<,~-•J 

"/2-~4-U 

lOH-O7-11 
SU•l'J-) 

72.,.J.5 
n, •. ,, •. 10- s 
7,.21. )(, • J 
HUl•H•? 
HOl• 7'•·2 

11001-n-2 
l2l17'•· ll•'l 
1uo,.-211-2 
UV• l• H,-5 
5Jlt6 1J•2l•? 

12672-2?-ti 
1.l0'17•fa?•l 
llO'J6·82-~ 

a.as 
0. OS 
o.os 
o.os 
a.as 

o. oc; 
o.os 
o.os 
0. LO 
O.l.O 

0.10 
0.10 
0,\.0 
0.10 
0 . 10 

0,50 
0.10 
O. lO 
O.O'l 
o.o~ 

5,0 
t.O 
l.0 
2.0 
l.O 

1.0 
1.0 
l.. 0 

l. 7 
l. 7 
l.. 7 
l.. ., 

l.7 

l. 7 
l. 7 
l.. 7 
),) 

).) 

J,) 
),) 

).) 
). ) 

) . ) 

17,0 
).) 
).) 
l. 7 
l.., 

170,0 
)J.O 
)),0 

(, 7. 0 
)),0 

)),0 

)).0 
)) .o 

.. 

s ., 
') 

lo 
10 

10 
10 
10 
10 
10 

so 
to 
lO 

'.I 
:> 

500 
100 
too 
200 
100 

100 
l.00 
l.00 

* Quantitatlon limits llsted for soll/sedlmenc arft based on vet velght, The 
quantlcaclon Llmlts calculated by cl,n laboratory foe soll/seJL~~nc, 
calc:ul.-.ced on dry ve L&hc; baa Ls &~ required by the conc;racc, w1.ll lie hlther. 

There Ls no dl![erentlatlon becveen the preparatlon of low and ~odlw. 101.l 
samples Ln this mechod for the anaLysLs of Pesclcldes/Aroclors. 

~ 12 
' . 
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TJ\DLE J 

- (contlnued) !llr! •1 D.!:Ltar;L2• 1,.Lm !..t ~• I 
l.ow Med. On 

~~it ••t ~ ~ Cnl •i [!!!J 
$c.-mlvnlacllt!S t;l\c; f:lumbf"'c ur.J L 11 1•,JY J' ur / Y. '1' , Ill' l 

69. 0Lbenzo!'ur&n l.l1 .r., •. ? 10 )10 10000 (10) 
70, 1,4 - 0Lnlt~~coluene l2L· l4•2 \.0 ))O \.0000 {10) 
7l, 0Le~hylphch~l~c• 114-t,6•2 l0 ))0 l.0000 00) 
n.. 4-Chlorophcnyl-phenyl 

ether 7005•72•1 10 ))0 10000 (70) 
71. rtuorene 8C.-7l-7 l0 ))0 10000 U0) 

71,. '• • N Ltro•nl line 100-01-r. . 50 1700 50000 (100) 
75. 4,6-Dlnlcro-7-methytphenol 5l'••~:t-l ~o l.100 50000 ( \.00) 
7(,. H•nlcro:.odlphenylaaJ.ne n, •• Jo-,, LO ))0 10000 (70) 
77. 4 • 0ro .. opheny l • phcny\.e che r l0l•5'>•l to ))0 \.0000 ('JO) 
711. Hexachlorobdnzene l.l11•74•l 10 ))0 10000 (20) 

1?: PentAchlorophenol 111-11r..5 50 1700 50000 (l.00) 
uo, Phenanchr•n• 8~•0l•A l0 :no 1.0000 (10) 
11 l. Anchracen• l1.0•l2•7 \.0 no l.0000 (10) 
111, C.ar'bai::.ol• 114.-,, •• u l.0 no \.0000 ('/0) 
6). 0L•n-bucylphthalate 6'•· 1, •• 2 10 ))0 10000 (20) 

ft, •• rtuor&nthene 20G•M•-0 10 J:l0 10000 (20) 
05, ryren• 12?-00-0 to ))0 10000 (20) 
ft t.. l\ucylbenzylphthalate o~-68- 7 'l.0 no 10000 (20) 
07. ),)'-01.chlorobenzldlne ?l.•'>'•• l l.0 ))0 l.0000 ('JO) 
611, »•nzo(a)anchracan• 5b•55•) l.0 ))0 10000 (20) 

8?, Chrysene 218-0l•? 10 ))0 10000 (20) 
?0, bls(2•£thythexyt)phth&lace ll.7-81-7 l.0 ))0 10000 (7.0) 
? l. OL-n•occylphthal.ace n1-o,.-u l.0 ))0 l.0000 ('l0) 
n. l\nnzo(b) fl.uor&nthene 10~-')')-1 l.0 ))0 10000 (20) 
')). 6enzo(k)fluoranthene 207-0U•'J lO ))0 10000 (10) 

"'·. l\enzo(a)pyrr.ne 50•l2-ft 10 ))0 10000 (20) 
'J ~. lndeno(l,1,)-cd)pyrene l'Jl•'.>'J-~ l0 no 10000 (10) 
') , .. Olbenz(a,h)anchracan• n-10-J l.0 ))0 l.0000 (20) 
97. Oen%o(g,h,l)p•l')'Lene l'Jl·2'•·2 l0 ))O l.0000 (10) 

• Quanq.C&Clon li11ic.s ll.sted for solt/sediraent are based on w11t welght. The 
quanclcaclon lialts caltulaced by th• l.aborAcory [or soll/sedL,-enc, 
calcul.aced on dry welthc l,asls as requ1rad by the concracc, "'lll. be higher. 
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TAAC£T COMPOUND LIST (TCL) ANO CONTRACT REQUIRED QUANTITATION LlKITS (CRQw1 

_ __._5"""""'=' vol AC Ur, 

)4. Phenol 
)'). hls(2-Chloroethyt) ether 
)6. 2-Chloropht1nol 
)7. l,l•DLchlorohenzene 
)U. l,4•0Lchlorohenzene 

)? • 
,,o. 
4l. 

. 
42•. 
4). 

t,2•Dlchlorobenzene 
. "J •He thy Lpheno 1. 
2, 2' •oxyl>ls 

(L•Chl.oropropano)• 
4-Hechylph~nol 
N•Nltrus<>•dl•n• 

dlpropyl&u1Lne 

44 . Hexachtoroethano 
45. Nltrobenz•n• 
4(,. lsophorone 
47. 2-Nltrophenol 
'•LI. 2, 4-Dl .. •thyl.phonol 

4?. bls(2•Chloroethoxy) 
... chane 

50 2,4-0lchlorophonot 
')l. l,2,4-TrLchloroberu:one 
.n. Naphthalene 
~). 4-ChloroanLllne 

54. HexachlorobutAdlene 
')~. 4-Chloro•l•ia•thylphenol 
~<,. 2•ttechyLnaphch.aLnne 
~ 7 • llex.ach lorocyc lo1111ncadlene 
~U. 2,4.6-Trlchlorophenol 

5?. 
60. 
,. l. 
i,'J.. 
6). 

6'•. 
6 ~. 
66. 6,. 
68. 

I 1.,4,5-Trlchlorophenol 
1 •Chloron.aphthalend" 
2 •N Lr:roanl. L ln• 
I> L,ae thy lplu:h.a Late 
Acenaphchylen• 

2,6-Dlnltrotoluene 
l•NLcroani.11.n• 
Acenaphth•ne 
2,~•Dlnltrophenol 
'• • N 1 t ropheno L 

CAS thynbrr 

tOR-?5-2 
l l l • '•'• • '• 

•J:;.')7-ll 
5,.1-n-1 
10, •• ,.(,. 7 

100-60-t 
106 .4,. ·:; 
621-64-7 

67-71.-l 
?ll•'J5•l 
71\-~?-l 
1111-n-~ 

10~•67•'> 

1.tl•9t-l 
120-R)-2 
110-112-1 

'Jl-20-) 
l06•47•B 

87-60-) 
~•J-~0-7 
?l-~7-<• 
7"/-4 7.,. 
UU-06•2 

?'i-9~-'· 
'H-~ll-7 
R II• 11. •'• 

lH•l.l·) 
2ou- 1u. - a 

606-20-2 
9'>-0?-2 
1n-n·.,, 
H•1U-~ 

100-02-1 

ou~ntLt~cton tl~ 

,,,•,LL 

1.0 
10 
10 
10 
10 

to 
lO 

10 
10 

10 

lO 
l.O 
10 
10 
lO 

lO 
10 
10 
10 
l.O 

10 
10 
10 
10 
10 

50 
lO · 
~o 
lO 
10 

10 
50 
lO 
~o 
50 

Low 

\I t•_/1',f 

))0 

).)0 

:no 
))0 

).)O 

))0 
))0 

))0 
))0 

))0 

))0 
))0 
)JO 
))0 
l)0 

))0 
))0 
))0 
JJO 
))0 

))0 
))0 
))0 

))0 
))0 

1700 
))0 

1700 
))0 
))0 

)JO 
1700 
))0 
1700 
1700 

Met.I. 

i!J_LJ. 
\IJ:,/1". ( 

10000 
10000 
l0000 
10000 
10000 

10000 
10000 

10000 
10000 
.. 
10000 

10000 
10000 
10000 
10000 
10000 

10000 
l.0000 
10000 · 
l.0000 
l.0000 

10000 
10000 
10000 
10000 
10000 

50000 
10000 
=ioooo 
l0000 
10000 

10000 
50000 
10000 
~0000 
50000 

• Prevlously known by the nMe bls(2-Chloro1sopropyl) ether 

C. • •• 

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

On 
l,nl~ 

I fl,. l 
(70) 
(20) 
(]0) 

(10 ) 

(10) 

(20) 
(20) 

(20) 
(i0) · 

(20) 

(20) 
(70) 
( 20) 
( 20) 
(20) 

(20) 
(20) 
( 10) 

(10) 

(:JO) 

(20) 
( 1 0) 
(10) 

(10) 

(10) 

(100) 
(10) 

('\.00) 
(1.0) 

(10) 

(20) 
{lOO) 

(70) 
(100) 
(100) 
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TABLE 4 
SAMPLE RESULT TURNAROUND TIMES 

16500-90-090 . 
/\LLachrncnL 4-

1' .i<J c l of l 

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 HO days 

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

Nonradioactive waste analyses - 50 days 

Validated data packages will be issued within 21 days of receipt of the 
results by the Off1ce of Sample Management. 

~ 15 • 



.. 

- TABLE 5 
RESULT REPORTING/VALIDATION 

lGS00-90-090 
ALtachmcnL 5 

P.i9c l of l 

The RCRA validation documentation package consists of the Office of Sample 
Management Data Validation cover sheet (different sheets for Level A, U, or C 
val 1datton), supplcmrntal Qual 1ty Control {QC) attachment p,19es, a copy of the 
Chain of Custojy, and an samp1c data. One documentation pack.age is completed 
for each sample or delivery group. 

Three levels of validation arc offered: 

.L~v~ The minimum requirement for all RCRA data. The primary 
application is for data used 1n w;iste <.les19n.1tion/disposal. The 
.idditional QC required by SW-U46 wtll be a~scssed through laboratory 
audits and Performance Evaluation (PE) samples. 

; Review Requirements: 

o Requested Versus Reported Analyses 
o Analysis Holding T1mcs 

Level O Provides a more in-depth review for programs whose data arc 
compiled for use in 1.itcr reports. 

Review Requirements in Addition to Those Listed for Level A: 

o Matrix Spike/Matrix Spike Ou~licate Analysis 
o Surrogate Recoveries 
o Duplicate Analysis 
o Ana1ytical Olank Analysis 

~~~~Ll Requires that the data be reported in Sample Delivery Group 
{SOG) data packages and ts applicable to RCRA governed programs 
rcqu1r1ng Contract Laboratory Program (CLP) quality data from analytical 
work done 1n non-CLP laboratories 

n~view Requirements in Addition to Those Above: 

o' Initial and Continuing Instrument Calibrations 
o Gas Chromatography - Mass Spectrograph {GC/MS) Tune Criteria 
o Internal Standard~ for Gc1s Chromatograph Analysis 
o Laboratory Control Samples 
o Interference Check S.imp1es (for ICP analysis) 
o Any Other QC Checks Performed or Required by the Methods of 

Analysis 

5.16 
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TABLE 6 
VALIDATION CRITERIA - GENERIC DATA QUALITY OBJECTIVES 

16500-90·0~ 
Attachment 

P.ige l of 

1. REQUESTED VERSUS REPORTED ANALYSES 

All requested analyses shall be reported of accounted for. 

2. HOLDING TiMES 

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

3. SURROGATE RECOVERY 

Sample and blank surrogate recoveries must be between 00 and 1201.. 

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% relati~c percent 
d 1 f forenccs. 

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 

7. 

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 1n the blanks. 

' 
INITIAL Al'•:• CONTINUING CALIOMTION 

·' 
Analytical instrumentation shall be calibrated in accordance with 
requirements spcc1fic to the instrumentation and methods of procedures 
employed. 

8. GC/MS TUNE 

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

9. INTERNAL STANDARDS 

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

s.1.7 
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TABLE 6 (cont) 

10. LAOORJ\TORY CONTROL SJ\MPLE 

All Laboratory Control Sample recoveries must be within 00-1201. for all 
sample matrices. 

I 

11. INTERFERENCE CHECK SJ\MPLE 

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. 

- ·• 5.18 
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TABLE 7 
ESTIMATED COSTS 

I 

CHAMCTERIZATION OF WASTE STRE.J\MS DICHSRCED TO DOUDLE SHELL TANKS 

Analysis for processing parameters 
I 

Analysis for hazwaste designation 

DOUBLE SHELL TANK CHAMCTERIZATION 

Analysis for hazcwaste designation 

ANALYSIS OF SAMPLES FROM 242-A EVAPORTOR 

Ana1ysis 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 

$5000/sample 

$2500/sample 

$5000/sample 

$4000/sample 

S4000/sample 

$2000/sample 

-· 19 5. 
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Westinghouse 
Hanford Company 

From: 
Phone: 
Date: 
Subject: 

To: 

Office of Sample Management 
3-4369 M0-346/200W T6-08 
Se;,tember 1 O, 1991 
SHIPPING ANOMALIES NOTED IN SAMPLES FROM TK-106-AW 

P. G. Haigh Rl-51 
D. L. Halgren Rl-51 

cc: J. 0. Briggs T6-14 
J. G. Field G2-02 
V. V. Johans~ T6-20 
J. H. Kessne T6-08 
R. J. Smith G2-02 
W. A. McCormick. G2-02 
DYB File/LB 

Internal 
Memo 

28600-91-121 

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

The custody seals were one area. Some of the custody seals were placed 
across the pin on the shipping container (pig), so that the normal torque 
applied by the crane in lifting the container in and out of the 8-Plant 
truck caused strain on the seals. Also, the custody seals were inscribed in 
pencil or ballpoint pen. This made the seals hard to read because they are 
silver colored and shiny. In the future, it is recommended that the seals 
be placed on the side of the pig, across the seam of the lid. It is also 
recommended that a "Sharpie" marker be used to write on the custody seals . 

The second problem was liquid inside the pig or the plastic bag, outside of 
the bottle o~ liquid waste. It appeared that the sample bottles were 
intact, w1th1t1ght lids, and that no liquid had leaked from them. There was 
also an instance of a sandy substance mixed in with the liquid that had 
smearable radioactive contamination over 10,000 disintegrations per minute. 
This problem poses a contamination hazard to 222-S Laboratory staff and is 
an As Low As Reasonably Achievable concern. 

Hanford Operation• end Enol,-rino Contractor for the US Oepertment of Enargy 

. 20 s. 
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P. G. Haigh 
Page 2 
September 10, 1991 
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28600-91-121 

The Tank Farms proc2dure for sampling and shipping, •sample Non-1\ging Waste 
Storage Tank~.• (T0-080-030) and the Safety Analysis Rr.port for Packaging, 
•N-55 Overpack,• (WHC-SO-RE-SAP-015) were scrut1n1zed for possible procedure 
violations. Though none were found, this matter needs to be addressed to 
prevent another occurrence. · 

If you have any questions or need additional information, please contact me 
on 3-4369. 

~ ~-~ 7/:)7~~ 
Deborah J. B1senius, Technical Representative 
Office of Sample Management 

tjn 

- 21 s. 
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Westinghouse 
Hanford Company 

From: 
Phone: 
Date: 
Subject: 

To: 

Office of Sample Management 
3-4369 
September 9, 1991 
SHIPPING ANOM/\LIES NOTED IN SAMPLES FROM TK-106-AW 

P. G. Haigh Rl-51 
0. L. Halgren Rl-51 

cc: J. D. Briggs T6-14 
J. G. Field G2-02 
V. V. Johansen T6-20 
J. H. Kessner T6-08 
R. J. Smith G2-02 
W. A. McCormick G2-02 

Internal 
Memo 

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

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

The second problem was liqu id inside the shipping container (µig) or 
the plastic bag, outside of the bottle of liquid waste. It appeared that 
the sample bottles were intact, with tight lids, and that no I iquid had 
leaked from them. There was also an instance of a sandy substance mixed in 
with the liquid that had smearable radioactive contamination over 10,000 
OPM. This problem poses a contamination hazard to 222-S Laboratory staff 
and is an Al. ARA concern. 

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

a-::Ld ~ ~ JJ,/4,_,,: 4~ 
a{~~~~~ Y. Bi seni us 7 {J 9 ~ q (_ 

Technical Representative ~ 
Office of Sample Management 

tjn 

H•nford Operation• and Enolne•rino Contractor for the US O•p•rtment of Energy 

- - 2 s.2 
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[22] From: Vida V Johansen at -WHC32 9/4/91 8:13AM (1088 bytes: 15 ln) 
To: Paul G Haigh at -WHC21~, Deborah Y Bisenius at -WHC169 
Receipt Requested 
Subject: 106-AW Tank samples 

----------------------------- Message Contents-------------------------------
Two of the 106-AW samples we received on 8/01/91 and 8/02/91 
were found to have liquid in their shipping container (Pig). 
The second sample had moisture inside the plastic bag. 
There was sand(?) mjxed in with the liquid and when smeared 
by the HPT thl mixture was found to be over 10,000 DPM. The 
lids were on tight and the bottles were intact. 

The sample numbers are: 6AW791-7A--R9765 
6AW791-7B--R9766 
6AW791-8A--R9767 

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

) 

Thank you 
Vida Johansen 
Sample Custodian-222s lab. 

-- ·· 5. 23 
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SINGLE SHELL TANK PROJECT 
Analytical Detection Limits 

October 12, 1990 

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

Procedure 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 0.0025g/mL. 
Typical sample dilution for the Water D1gest1on was O.OlOg/mL. 
Typical sample dilution for the acid Digestion was O.OlOg/mL. 

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

Detection Limit • 0.002 ppm in solution 
Typical sample dilution for the Fusion Dissolution was 0.00259/ml. 
Typical sample dilution for the Water Digestion was O.OlOg/mL. 
Typical sample dilution for the acid Digestion was O.OlOg/mL. 
Solids were analyzed directly. 

Procedure LA-362-131 
Selenium Analysis by Hydride Generation Atomic Absorption 

Detection Limit • 0.005 ppm in solution 
Typical sample dilution for the Fusion Dissolution was 0.0025g/mL. 
Typical sample dilution for the Water Digestion was O.OlOg/mL. 
Typical sample dilution for the acid Digestion was O.OlOg/mL. 

--· 6.1. 
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Procedure LA-533-105 
Anion Analysis on Dionex Hodel 40001 

Typical sample dilution was 0.0000999/ml 

Fluoride 
Detection Limit 1n solution • 

Chloride 
Detection Limit in solution • 

Nitrate 
Detection Limit in solution • 

Phosphate 
qetection Limit in solution • 

Sul fate 
Detection Limit in solution • 

0.09 ppm. 

0.04 ppm. 

0.24 ppm. 

0.13 ppm. 

0.13 ppm. 

Procedure LA-622-102 
Detenn1nation of Carbonate in Solutions by Coulometry 

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

Procedure LA-344-105 
Total Organic Carbon 

: . 4 . • 

• 

Detennination of Carbon Insolation by Combustion and Coulometry 

Detection Limit • 5.5 ppm 1n solution 
Typical sample dilution was 0.01 g/ml 

Procedure LA-695-101 
Cyanide • 0.1 ppm CN in solution 
Spectrophotometric Detennination of Cyanide 

Procedure LA-634-102 
Anrnonia • 0.1 ppm NH.• 1n solution 
Anlnonia by Kjeldahl 

Procedure LA-645-001 
Nitrite . • 0.184 ppm NO in solution 

· Spectrophotometric Detennination of N~trite 

P~ocedu~e LA-265-101 
Chromium VI • 0.1004 ppm Cr4+ in solution 
Spectrophotometric Detenn1nat1on of Hexavalent Chromium 

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

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

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

Typical sample dilution for the Water Digestion was 0.000476 g/ml. 

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

o Instrument Detection Limit ppm. 

Aluminum 0.0745 Antimony 
Arsenic 0.0223 Barium 
Beryllium 0.0006 Bismuth 
Boron 0.0083 Cadmium 
Calcium 0.0002 Cerium 
Chromium 0.0039 Cobalt 
Copper 0.0158 Europium 
Iron 0.0073 Lanthanum 
Lead . 0.0273 Lithium 
Magnesium 0.0001 Manganese 
Mercury 0.0036 Molybdenum 
Neodymium 0.2130 Nickel 
Phosphorous 0.0308 Potassium 
Samarium 0.1525 Selenium 
Silicon 0.0314 Silver 
Sodium 0.0483 Strontium 
Sulfur 0.0163 Tantalum 
Thallium 0.0646 Thorium 
Tin 0.0144 Titanium 
Tungsten 0.0273 Uranium 
Vanadium 0.0186 Zinc 
Zirconium 0.0141 

o.1424 
0.0026 
0.0839 
0.0039 
0.1359 
0.0246 
0.0024 
0.0141 
0.0032 
0.0011 
0.0049 
0.0147 
0.2122 
0.0631 
0.0183 
0.0010 
0.0273 
0.0122 
0.0035 
1.1405 
0.0017 

... 

--- . 3 6· I 
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·,L-! ___;.~.........;..;;.· T..;;...A;___N_l<_F....;_A_R_M_.___;,P_L_-.• A_N_T_·. _O_P_E_R_A_T_I_N_G_P_R_O_C_E_D_U_R_E __ __,JI 

C 

0 

CHAIN OF CUSTODY 

COllf)any Contact Paul Haigh hlephone 373-4655 

Bill of Lading Mo ~ N/A Offslte Property No. N/A 

H_ethod of Shipment ·• 8-Plant Sample Truck 
Shipped ·to · .. 222-S Lab 

SAMPLING INFORMATION 
Sa~le Collected by 45L.OTT DAB LL tJ G Date g- 2/ -9 f g-l./-'l/ I Tl- I 0~:;?S-

Sa~le Locations 241-AW Tank Farm, Tank 106-AW, Riser# 13A, Suspension Line 
Length .. 46 + . 5 ft 

RerMrlc.s J,, vr ✓J -1::f:_ Lo/ ..l-3 ~ 
Ice Chest or Sarrple Tr-S" field Logbook. and N/A 
Pig No . Page No. 

SAMPLE IDENTIFICATION 

Sa~l e Numer Saff1)1, Schedule Nurber 
Sample No. 6AW791-1B 
{Shipping No. R9590) 

FD-A Pt. No. 54, Set No. 2 
FSS-T-630-00001 {Ora ft l 

CHAIN OF POSSESSION 
Received by: 

Relinquished by: Date/Timi!: 

Relinquished by: Received by: Date/T illll!: 

I Ooc=nt No. 

· , , •. TO-080-030 
IR,v/Hod 

C-2 
I •.•. 

15 

---· -- 8 
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SAMPLE CHECK IN LIST 

Date/Time Received £fa 0/ql /0/p Sample ID fafl W 7 c/ I~ IL:i 
Project /Q(q SW Client J,~f(-A-4) iwv( /~ 

!) 
Shi pp i ng Canta i ner IDI __ L........_F_-__ 5_____ Shi pp i ng l __ ;f'-+-'t-..... t5-. .... 9.__0 ___ _ 

1. Condition of Shipping container?_ .... /2__._. .... rr_J ______________ _ 
2. Custody Seals on container intact? Yes D1 

3. Custody Seals dated and sig~ed? Yes ¥J No [ ] 

4. Custody Seals ID #_~_d.._._...J __ l __________ _ 

5. Condition of Samples: o<..... in good condition 

broken --
__ leaking 

6. Samples have: __ custody seals 

se:::::: appropriate sample labels 

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

Chain of Custody I {s).,1/-..... ~------------------
Request for Special f.alysis #(s) __ ,1UJ ________________ _ 

8. Have any anomalies been identified? Yes t><] No [ ] 

9. Memos have been initiated for all anomalies identified? Yes (><l 

Printed Name 001 Jbf,JS,,,,,J 
Signature ~ 1..-h~M ) 
Date/Time f_F!._v J5eio 

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

-----· 9 
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·--~ ·• ··•<:·::·•::;,(:.:: )'/:. T_ANl(<FARM ·.•·pLANT••• ()PERATING PROCEDURE•·•··• ···· ·· . 

0 

0 

, ,-: 

I 
r,,, 

CHAIN OF CUSTODY 

Cllffllany Contact Paul Haigh Telephone 373-4655 
Bill of Ledin~ No~ N/A Offslte Property No . N/A 
Method of Shipment 8-Plant Sample Truck 
Shipped to · 222-S Lab 

SAMPLING INFORMATION 
Safl'4Jle Collected by b -c'111-e Cr~<: Date ~-2 /-?/ I Time I 0£,/ n 
Safl'4Jle .Locatlons . 241-AW Tank Farm, Tank 1O6-AW, Riser # 13A, Suspension Line 

Length= 44 + .5 ft 
Remarks ·· 

' vf o. J H::-4-1 I, -
Ice Chest or Sarrpl~ 13-)_3 field logbook and N/A 
Pig No. P119e No. 

SAMPLE IDENTIFICATION 

Sarr-pie Numer Sarrple Schedule Numer 

Sample No. 6AW791-28 
(Shipping No. R9592) 

FD-A Pt. No. 54, Set No. 2 
FSS-T-63O-OOOO1 (Draft) 

CHAIN OF POSSESSION 
Date/Time: 

$?-27-'7/ OS-Jo 

Received by: D11te/T !me: 

I oo,-nt No, 

·. · •·•··• · ·. TO-080-030 
I Rev/Hod 

C-2 1 •· .. 15 

---~ 

--------
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SAMPLE CHECK IN LIST 

Date/Time Received ~ Jc:;7/q1 07.-10 Sample IO lzttw 79'./ - 213 r / 

Project TA.vie JO(p ClientQ,,?<J/-A-lJ Z:::i:- 1-'.=A..e,.,,, 

Shi pp i ng Container I0# __ ./5_-_2_3____ Sh 1 ppi ng #_--c./(_.,_.f.'-'-'5_.9~;LJ=---

1. Condition of Shipping container?_.o_~.J,J,...,,i....:..~------------

2. Custody Seals on container intact? Yes l'<l 
3. Custody Seals dated and signed? Yes t7f No [ ] 

4. Custody Seals ID # __ L.._J-.d .... l__.._7 _________ _ 

5. Conditi9n of Samples: -~-'- in good condition 

broken --
__ leaking 

6. Samples have: __ custody seals 

c:f:-appropriate sample labels 

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

Chain of Custody #(s) lJ.e4J c,;"""~-----------------
Request for Special Analysis #(s)~;;__ ____________ _ 

8. Have any anomalies been identified? Yes &4._ No [] 

9. Memos have been initiated for all anomalies identified? Yes ¥L. 

Printed Name J/idA. >-]R,lw<e,<J 

Signature /i ~ 
Date/Time ~~~r :,.) 
Please send copy to Office of Sample Management Data Administrator, T6-08~ 

A -1 • 
~·· ..L-A-
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CHAIN OF CUSTODY 

C~y Contact Paul Haiqh Telephone 373-4655 
81 l°l -of Lading llo. · : N/A off&lte Property llo. N/A 
Method of shipment·":. B-Pl ant Sample Truck 

Shipped to , ==:: · ;. ==,,: 222-S Lab 

SAMPLING INFORMATION 
SMPle· Collected by_·_. V. m.-1/u( Date '·f-:° .J.1-<\\ 8-;)...J-?/ I Tlllle lo( . .)r, 

· SM1)l ·• Locations ,< ,:· '°. i 
. · _: ... .. ·-· . . 

241-AW Tank Farm, Tank 106-AW, Riser I 13A, Suspension Line 
Length• 41 + .5 ft 

Re11111rk1 . 

Jee Chest or. SM1)le:·: 
Pig No. G-C 

Seq,le Nurber 
Sample No. 6AW791-3A 
(Shipping No. R9593) 

Field Logbook and 
Peg" llo. 

SAMPLE IDENTIFICATION 

Sea1ple Schedule Nurber 

N/A 

FD-A Pt. No. 54, Set No. 2 
FSS-T-63O-OOOO1 (Draft) 

CHAIN OF POSSESSION 

Date/Tline: 

I 
,_age 

_ · 15 

--

I 
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SAMPLE CHECK IN LIST 

Date/Time Received-..~~/J'---'Q..,..
1

)_9_1 __ 0_3...,_50..,,___ Samp 1 e ID_~/e~~;..;;Lv~'Z"'--'9--'/_-__ 3;;;;;.....;..A_ 

Project fA)..)k )Ob-Ac.J Client cXIL-JJ.t.J ~Rans 

Shi ppi_ng Canta 1 ner IDl _ __.{-,_.-,-_-__ lo____ Shi pp 1 ng 1 _ _..._8___.__9--Q~9..-.s---q__ ..... __ _ 

1. Condition of Shipping container?_...,&rr}_..___.J""""'--__________ _ 

2. Custody Seals on container intact? Yes P<J Ho [ ] 

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

4. Custody Seals ID 1 ___ 1/----=d_},___~--------
5. Condition of Samples: LX, in good condition 

__ broken 

__ leaking 

6. Samples have: __ custody seals 

± ippropriate sample labels 

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

Chain of Custody l(s)r,,V• ..... w ________________ _ 
Request for Special fna1ysis l(s)_._...._ ____________ _ 

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

9. Hemos have been initiated for all anomalies identified? Yes 

Printed Name J(i~4 -:J?)~A.vrGJJ 

Signature M..t?,,., #-,fb,. , • 1 

Date/Time ~/q; /ISO 

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

--- 1.3 
···- -
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M 

.:-,.,, ... : 
Phone: 

v,, ,JOHANSEN 
373-2271 

vH-\C-SO-\iJM-OP-025 
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T6-20 
Oate: Auaust 29. 1991 
Subiect: ARRIVAL OF DST SAMPLES 

To: JEANETTE DUNCAN 

r.c: Dehorah Bisenius 
Ja•es Atterberry 

T6-08 

T6-08 
To-20 

The following ~a,..olPs were received on 8/27/91: 
,t,AW7Q1-1A-R9";89 
hAW7Q\-2A-R9591 
bAW79t-JA-R9')9J 
6AW791-1B-R9S90 
6AW7Q1-2B-R9S92 
liAW791-JB-R9'394 

ThP. •ann•r in which the custody seals werP. attached to the 
shiooina containers would not insure the samoles inteority. 

The writina could not be seen clearly. only the indentation 
of what •it could be• on the seals. I .would suggest a 
~harnie be used in5tead of a oen. 

Paul Haiah was contacted and aoreed the seals were not 
orooer\y attached. He also aareed sa•nle hR9594 should be 
disoosed as the seal aooeared to be •utilated and the 
intearitY was auestionable. The chain of custody on that 
narticular samnle did not have the samoler's name listed. 
Paul suoolied the infor•ation for •e. 

The fnllowino samoles were rer.eived on 8/12/91 and 8/13/91: 
PQ595- 6AW79t-4A 
RQSQ7- hAW79t-SA 
R97~J- 6AW79t-6A 
RQ~96- 6A~791-4B 
RQ~QR- ~A~79t-~B 
R9764- 6AW791-6B 

When the ~amoles WP.re received · the seals were intact hut the 
~ionature and date were not verified. The custody seal 
nu•hers ar~ not listed on the chain of r.ustodv so the 
nu•hers were not cross checked. Althouoh the r.ustodY seal 
nu•hers were noticed. th•Y wer• not recorded becaus• this is 
not in our sa,..ole Rpceivino Procedure<L0-090-101). 

Vida Johansen 

---
. .. . - 1.4 
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· ')L-...1 _____,;_··=·.,·_2=_::=.=:_=_::T_A_N_K_='=_F_A_R_M_=•_P_L_A_N_T_·.: o_PE_R_A_T_I_N_G_·=·_P_R_O_C_E_D_U_R_E_-__ 

0 

',.. I 

M 

CHAIN OF CUSTODY 
.•·. .. 

Co,rpany Contact· .. Paul Haigh Telephone 373-4655 
B ll l of ·Lad! r,v No. ' · N/A N/A 

. 
Offsftt Property No. 

I 

.. 

Method of Shipment 8-Plant Sample Truck 
Shipped to 222-S Lab 

SAMPLING INFORMATION 
Sen,:,le ·Collectl!d by .3oS- ~v.J~.J. ~Cf)~\ ~4 l Date ~ • ::i_ /~ 'I / ~ --:;...1-q I I Time I 
Sen,:,le Locations . · 241-AW Tank Farm, Tank 106-AW, Riser # 13A, Suspension 

Lenqth • 41 
A-rks 

Ice Chest or SM'ple ~-Pig No. 

s 11""' I e N -..,,be r 
Sample No. 6AW791-38 
(Shipping No. R9594} 

i 

+ . 5 ft 
,\.) n 1 :i± 4~:10 

FI eld logbook and N/A 
Page No. 

SAMPLE IDENTIFICATION 

Sft""'le Schedule Nurber 
FD-A Pt. No. 54, Set No. 2 

FSS-T-630-00001 (Draft} 

CHAIN OF POSSESSION 

D11te/T ime: 
s-2,7 • 

Date/Time: 

I Docunent No. . . 

. . ·•· . . . T0'.080~030 
I· ·~•/Hod . 

C-2 
j , ... 

15 

C' <r ys 

Line 

--- 1.5 
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SAMPLE CHECK IN LIST 

Date/Time Received f/d. '2
1
&! 03 5Q Sample ID _ __.t...,.,..,...._A ..... 4,,J--...-7__._9 __ 1_-__,3_.,13 __ 

Project -riiNk Jo«, 8 w Client d</J -A t.J :ziwK r-=-A£/11S 

Shipping Container IOI G:-55 Shipping I If '959<1 
1. Condition of Shipping container?~~.,J-0 ........ rrf-""->o. __________ _ 

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

4. Custody Sea 1 s ID 1 __ 4 ____ ;;1.~a __ o _________ _ 

5. Condition of Samples: __ in good condition 

-- broken 

__ leaking 

6. Samples have: __ custody seals 

__ appropriate sample labels 

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

Chain of Custody l(s) UuJ .... (/._.._ _______________ _ 
Request for Special Analysis f (s)=:.,__ ____________ _ 

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

9. Memos have been initiated for all anomalies identified? Yes M 
Printed Name f/JJJS JO 1A&)Sed 

Signature ~ ~ 
Date/Time ~ 

Please send copy to Office of Sample Management Data Administrator, T6-0B~ 

--- 6 -~ ... 1 



('") 

,,,., 

I 
L_ 

.. 

__ _;..- Addendum 17 Rev O 

TAl\ir< ••• FARM •> PlANT10PERATING' PROCEDURE .·,.,. 

CHAIN OF CUSTODY 

Corrpany Con_tilct :: : .-.-. Paul Haiqh Tel,ph<>M 373- 4655 
Bill of Lad ing No. • N/A ott!i.lb Property . ilo •.. : N/A 

... 

HHhod of _Shi pni!nt B-Plant Sample Truck 
Shipped to ... -•::· ... :: 222-S Lab 

SAMPLING INFORMATION 

SllfflJle Collected by ~-Js .. O O•t~ Bl/.:z/q; I Time I ol,oc; 

Safll)le lbca_tlons 241-AW Tank Farm, Tank 106-AW, Riser # IC, Suspension Line 
Length = 49 ± .5 ft 

Remarks . 
Ice Chest or Sllfll)le · 
Pig No . 

Safll)le Nunber 
Sample No. 6AW791-4B 
(Shipping No . R9596) 

Relinquished by: 

s Field Logbook and N/A 
Page No . 

SAMPLE IDENTIFICATION 

Safll)le Schedule Nurber 
FD-A Pt. No. 54, Set No. 2 

FSS-T-630-00001 (Draft) 

Received by: Date/Time: 

Received by: Date/Time: 

I Doe-t No. · ··• 

· ... ·. Td .:bs0-030 
1 ·••/Hod 

C-2 1 •· .. 
. . . 15 

----- 1.7. ~-
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SAMPLE CHECK IN LIST 

Date/Time Received._g-+/_J_J_/q......,_( _ ...... cl-/& _______ Sample IO c6Aw 7914d 
r 7 

Project __ ; ___ o_~ _____ A_.._w___ C1l ent c? l(/ -.!}i,.J d.tfai)lw,,.., 
Shipping Container 101 __ 5' _____ Shipping I X 9.s 9/; 
1.. Condition of Shipping container? __ ...,G __ iC:>_,--.u __ d ___________ _ 
2. Custody Seals on container intact? Yes C><J No [] 

3. Custody Seals dated and signed? Yes [ ] · No ( ] .. 
4. Custody Seals ID, ______________ _ 

5. Condition of Samples: K in good condition 

broken --
__ leaking 

6. Samples have: __ custody seals 

Y-- appropriate sample labels 

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

Chain of Custody l(s} ~ -v .......... __________ _ 
Request for Special Analysis l(s}~---------------

8. Have any anomalies been identified? Yes ()4 No [ ] 

9. Memos have been initiated for all anomalies identified? Yes t,l] 

Printed Name 1/;,o.rr 7?}/2AA1Set,J 

Signature ~ 1:/1~ 
Date/Time ~~511 

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

( --- · - --
--- 1.B ---
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• · •, , . . 
COff1)&ny Contact . 

Bill of Lading No ~ 

Hethod of Shipment 

Shipped to 

S&ff1'le Collected by ( 

Saff1'l_e _Locations . 
•,• · . 

Remarki 
.. . 

Ice Chest or Sarrple 
Pig No. 

Serrpl e Nunber 

WHC-SD-WM-OP-O25 
Addendum 11 Rev~ 

CHAIN OF CUSTODY 

Paul Uaiqh :ht~photie., · .. . ; 

N/A , offs i h ____ Proj:>er- ty Mo ; 

B-Plant Sample Truck 

222-S Lab 

SAMPLING INFORMATION 
-a-Klc.. Q Date 

; .. 

241-/\W Tank Farm, Tank 1O6-AW, Riser 
Lenqth "" 46 + .5 ft 

G-10 Field Logbook and 
Page No, 

SAMPLE IDENTIFICATION 

Serrple Schedule Nunber 

373-4655 

NII\ 

i/12/11 I.) lme I Ol,30 

# IC, Suspension Line 

N/A 

Sample No. 6/\W791-5B 
(Shipping No. R9598) 

FO-/\ Pt. No . 54, Set No. 2 
FSS-T-63O-OOOO1 (Draft) 

CHAIN OF POSSESSION 
Date/Time: 

Date/Time: 
- I L-<1/ I 

Received by: Date/Time: 

Relinquished by: Received by: Date/Time: 

1 •~-nt ••• 
. · .... TO-O8O-O30 

. I Rov/Hod 
C-2 1 •·•· . 15 

__ .. 
I 

1.9 
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SAMPLE CHECK IN LIST 

Date/Time 

Proj ect 

Received (j_/LJ/qJ 11:5:S Sample ID /t1AW '19( !- £13 
)()(o ~ 3 r Cl1 ent ,:;)'-/I-A c..J TB?!i) ,r:z:;,,,,..__ 

Sh 1 pp 1 ng Con ta 1 ner IDI _ ____..G_-..._! __ o""-__ Sh 1 pp 1 ng , ___ X_.__1....._?_5 ___ 9_<; ___ _ 
L Condition of Shipping container? __ _..(imp/J ....... ______________ _ 
2. Custody Seals on container intact? Yes D<I No [] 

3. Custody Seals dated and signed? Yes [] No [] .. 
4. Custody Seals ID, ______________ _ 

5. Condition of Samples: _ ....,X_, in good condition 

__ broken 

__ leaking 

6. Samples have: __ custody seals 

.X appropriate sample labels 

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

Chain of Custody l(s)~Uu-J_....., ________________ _ 

Request for Special ~s l(s)......_;;;.=. ____________ _ 

8. Have any anomalies been identified? Yesd,4- No [] 

9. Memos have been initiated for all anomalies identified? Yes H-

Printed Name ~ ct: --.Ja 6 J4:A.JS/!!',,._) 

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

~-- 20 
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Addend um 17 Rev 0 

:: tANl(,FARM °:.- Pl.ANT·>OPERATING PRO,«:EDURE . _, . . -: . . 

CHAIN OF CUSTODY 
.. : : : 

COll'pany_ Contact ./ .. . Paul Haiqh Teli!ph<>N ......... ··-·-· ·-·-· 373-4655 .. 

Bi ll 
..... 

Offtite ·Pr~rty No. N/A of Ladl_ng _ 116 ~ .. N/A : ·-·•·,••·· .•.··· ,•· . . . 
: 

Method of Sh_lpnent 
••,• 

B-Plant Sample Truck 
Shipped ttt 

-·: ·.·. 

.· ... · •.; .-... - 222-S Lab 

SAMPLING INFORMATION 
S8"'1le Collect_ed _by · 1 ~/1JJ oau : i/1;1./<;1 I TIMI! I Ob4-S 

, , 7 · 
Sa,rple Locations : .. · . ' ,•.• .. · -·:•·· 241-AW Tank Farm, Tank 106-AW; Riser # IC, Suspension line .. 

Length = 

R-rk!I 

I ce Che!lt or Sa~le TF-10 
Pi g No . 

S;i""1le Nurber 
Sample No . 6AWT91-6B 
(Shipping No. R9764) 

Reli~;;hvz 

Relinquished by: 

42 ± . 5 ft 

field Logbook and N/A 
. Page No. 

SAMPLE IDENTIFICATION 

SMl)le Schedule Nurber 
FD-A Pt. No. 54, Set No. 2 

FSS-T-630-00001 (Draft) 

CHAIN OF POSSESSION 
Oate/T lme: 

Relinquished by: Received by: Oate/T lme: 

I Oocunent Mo. . · 

. . Td-080-03O 
. 1 • .,, ... 

C-2 

.. 

I.JI/ 

--- 21. 
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WHC-SD-WM-DP-02S 
Addendum 17 Rev · O 

SAMPLE CHECK IN LIST 

Date/Tfme Recefved._8+/.-J::+_
1
,_fq....._1 _..,..}3, ......... ~_)_ Sample ID &,A w79;- IP~ 

Project --+/....;;;6 ..... b""""A_...W _______ Client --p;:..i_~ c)/1-/Jc...J 

Shipping Container IOI TE- JO Shipping I Jf 91) <t7 :'.Y 
1. Condition of Shipping container? __ er7.._~......,. ......... rrfJ __________ _ 

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

3. Custody Seals dated and signed? Yes [] No [] .. 
4. Custody Seals ID, ______________ _ 

5. Condition of Samples: Y----- in good condition 

broken --
__ leaking 

6. Samples have: __ custody seals 

(?'.' appropriate sample labels 

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

Chain of Custody l{s)~ 

Request for Special Vna1;s f(s)_/u.J _____________ _ 

8. Have any anomalies been identified? Yes f;,1-- No [] 

9. Memos have been initiated for all anomalies identified? Yes i,L.] 

Pr1 nted Name~....-~.i.,.-i-~=;...,,,i,,1;....;::~----------------

Si gnature 

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

-;--- 22 

I 



WHC-S0- WM-DP- 025 
· Addendum l] Rev 0 

.. •:':/:\':)\tANl{iFARJ\n\J,LANt\:.QPERA flNG PROCEDURE :>. I ·_.· ..... -· •-·. -· -· ._. .. •·-. . -· -·-•-•· .. · .•.·· ... · ... -•· . ·•.. .. .. .... . -· .. . · .. ... . .-· -· ,-· -•-· 

./ 
CHAIN OF CUSTODY 

.. 

COlll'aiiy Contact :: ·. •-·. Paul Haigh 
.. 

Telephone . 373-4655 
Bill of lading No •. _ 

.. 
N/A _oHa It• Property No: N/A 

Method of Sh I pm!!nt · B-Pl_ant Sample Truck 
. .. 

Shipped to . · 
•, 222-S Lab 

SAMPLING INFORMATION 
S&ffl)le collected by M, Ke. Ur= \)) :~M.~ Oite . 71 :l_ \ \ ct( I r_lme I (') 1,.1 c:;) 
S&ffl)l e l _ocat l ons _ - . 241-J\W Tank 

.. .. 
Length 51 ... . . "' . .. 

Remarks 
' . ··.· .. ··.· 

Ice Chut or S&ff1)le · 0-'L? Pig No . ... 

Saff1)l e Nurt>er 

Sample No. 6J\W791-7B 
(Shipping No. R9766) 

Farm, Tank 106-J\W, Riser # 22A, Sus pens ion 
+ . 5 ft 

Fleid logbook and N/A 
Page Mo. 

SAMPLE IDENTIFICATION 

Saff1)le Schedule Nurt>er 

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

CHAIN OF POSSESSION 

Oate/T lme: Y.,,_ J- l ( 

Date/Time: 
g - ,. 

Oate/T lme: 

Received by: Date/Time: 

Line 

-I 'f?l:Jo 

I '~""'"' ... 
. · ....... T0-080-030 I '"'""" 1 •·•· 15 

--- 23 -- . 
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Add endum 17 Rev O 

SAMPLE CHECK-IN LIST 

Date/Time Received f. l-91 /<foo Client Name ±zl,yk . ~,n :r 

Project/Cl tent I d/1-/2 ,0 la,,~ L 
() 

Batch or Case f /6<:. ttu.J 
~ -::z 2 ,1 

Cooler IO (H noted on outside of cooler) _lf,1....,1..;.•..ii;J...:S=---~---------

1. Condition of shipping container? (irJ 
2. Custody Seals on cooler intact? Yes [y1 No [ ] 

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

4. Chain of Custody record ts taped on inside of cooler 11d7 Yes ('t,1,A No [ ] 

5. Vermi~ulite/packing material is: Wet [] Dry [] _ __.A ...... 2-A _____ _ 

6. Each sample is in a plastic bag? Yes [] No [] JV,,A 

7. Number of sample containers in cooler: ____ V~~~----------
8. Samples have: __ tape __ clips (1n cans) 

__ custody seals 

__ hazard labels 

tJ},!__ in good condition 

__ broken 

__ appropriate sample 
labels 

fl)f 
9. Sampl~s are: __ leaking 

__ have atr bubbl~s 

__ other 

10. Samples received at AJA: °C. Coolant type _......._N~zA ________ _ 

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

Chain of Cust;dy f(s1JN ~fl: /JMIJtJl-71'1 ~"'J# &:z,;,,; 
Request for 1'nalysis I(~) -"""'i...,;d;._.. ___________ -=(1:.__ ___ _ 

Airbill I A)rr · Carrier 4/~-lf~~ 
12. Have any anomalies been ident Hied above? Yes ( ] No ty{' 
13. Memos have been initiated for all anomalies identified above? Yes [] 

Printed Name/Signature t1t,A klM!!reW h~,___nate/Ttme 
• P1111e 1 i(Z ~ - -

/36..J 

13 --- 24 
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WHC -S0-WM-OP-025 
Addsndum 17 Rev 0 

.,.:: :t ANl(FARM ••::PLANf?o PERATING: PROCEDURE·• 
-.- .- .. :.-.. · •.•- -:·, ;,:,:;, 

CHAIN OF CUSTODY 

COll1)aiiy Contact_ .-.:-:: .. •.•, Paul Haiqh _:T~lt!ph~ ':" 
·--·· . ·.-. ·,. .. ... -. 373-4655 

of Liidln~ No~ : 
: _ofh_i_te _Pr~rty ilo. : 

Bill N/A N/A 
Hethod of siilpnent 8-Plant Sample Truck 
Shipped t _o =_=·· .. _ 222-S Lab 

SAMPLING INFORHA Tl ON 
SB"l)le Collected by IM, k'i; J .. .{ VJ E:,k_M>./0 Date \q VJ I I VJ 7 \ :l,, \ \ . T_line <'il.t>O ~ 

I 

Sa"l)le _locations:,.· 241-/\W Tank Farm, Tank 106-AW, Riser # 22/\, Suspension Line 
Length :s 48 ± . 5 ft 

Remarks .. 
'5 t=A L -Ji; L/ d-3 '-/ .-. .. 

Jee Chest or _S!lllllle -r~ -i1 Field logbook end N/1\ 
Pig No •. Page No. 

SAMPLE IDENTIFICATION 

SA""'le Nurber So"l)le Schedule Nurber 
Sample No. 6AW791-8B 
(Shipping No. R9768) 

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

CHAIN OF POSSESSION 
Rellnqulshe 

Relinquished by: Received by: 

1 •~-nt No, . · . · .·· • .· . 

·, '· T0-080-030 ·. 
.. ,. .. ... . . . . . . .. 

Date/T lme: (1 

, -2-i 
Date/Time: 

/0<./'0 

Date/T lme: 

Date/Time: 

· 1 •· .. / . 15 : :·:_". -I 
. 

/ \ 
V 2s 



0 

. ~ 

.. 

, ,, ,.._, ...,,.J , ,, I ..JI ..., '-..., 

SAMPL~nC.fltC~1~ LIST 
11 Pw lh!Hlne Contelne,t 

Date/Time Received ff.;) · CJ I /CJ'IO 

Project/Cl lent f .;Jt/1-/J<.,.J ~L 
Client Name _zhi~~;J--4"""'1&m><=..i:....---

Batch or Case I ~A-=~-------11 ..... t<...J__.__ ___ _ 

,.f~;w.,.a. --Cooler ID (tf noted on outside of cooler) _l~E~--~~~---------

1. 

2. 

3. 

4. 

s. 
6. 

7. 

8. 

Condttton of shipping container? ___._c;;....,.-c_:..:::~~------------
Custody Seals on cooler intact? Yes {-A No [] 

Custody Seals dated and signed? Yes ,M No [] 

Chain of Custody record ts taped on inside of cooler lid? Yes {/t:JJ~o [ ] 

Vermtcultte/packtng material ts: Wet [] Dry [] .,.M.._.',/l-;..;._ ______ _ 

Each sample 1s tn a plastic bag? Yes [] No [] ~A ..... 'J .... 'A ________ _ 

Number of sample containers in cooler: 

Samples have: __ tape 

A---J:7 appropriate ;v· labels 

sample 

9. Sampl~s are: 

__ clips (tn cans) 

___,_ custody seals 

~azard labels 

Lin good condition __ leaking 

broken -- have air bubbles --
-- other 

10. Samples received at lJl!:::... °C. Coolant type .. M~'A: _________ _ 
11. The following paperwork should be accounted for (N/A tf not applicable): 

Chain of Cust;dy f (s~ ~ ii tfz11w:zt?/-lf1j 11.:fl~ ,,eqz1,~ 
Request for Analysif.;s-~ _,l).....,LJ"""-____________ __,.;i,..... __ _ 

Carri er /w,-,~ JJ~ ~ At rbt 11 I -/LIJ:~-------
12. llave any anomalies been fdenttfted above? Yes [] No .t><J 

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

Pr In led Name/SI gnat ure tdoA ,7i),AJ.J,-J;F~ le/Tl me -ij~,v t'?-'c.J 
Page 1 Z 

13 -~ ,. . 



WHC-SU~WM-DP-02~ 
Addendum 17 Rev O 

. : .. :·/ tANI< :FARM 'PLANT: OPERATING ·. PROCEDURE :: 
·•··. •··•·· 

CHAIN OF CUSTODY 
... 

·.· .. •::,:-. 

C°""any Contact , . .- ::: Paul Haiqh hleph~ .. · .. . . 373-4655 
Bill of lading Nb • •. N/A Of(afte Property No, N/A 
Method of Shipment 

' 8-Plant Sample Truck 
Shipped to 222-S Lab 

SAMPLING INFORMATION 

" \1-·j 

S&flllle Col lec.ted. by M, 'if ",;J . u~n AA Date .. : 7 \?, I\ c, ~J I Time I nc,,~~ 
Saffl)le Location! 241-AW Tank Farm, Tank 106-AW, Riser II 22/1., Suspension 

Lenqth = 48 + . 
Remarlc5 

Ice Che5t or Saffl)le G-5 Pig No. 

SA""11e Nunber 
Sample No. 6AW791-98 
(Shipping No. R9770) 

. 5 ft 

Field Logbook and N/A 
Page No. 

SAMPLE IDENTIFICATION 

Sa""1le Schedule Nunber . 

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

CHAIN OF POSSESSION 
Date/Time: 

Line 

f·1-V 0J20 

Date/Time: 

Date/Time: 

1 ·~•-,nt ,.. . . . .. .. · >' T6:oso-o:3o ·.·.·• l'"'"od. C-2 
I .... 

15 
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••1 ll,-:-.)U- Wi'I- OP- 02 5 
Addendum 17 Rev Q 

SAMPLE CH·ECl~-IN LIST 
ft P'w lhlpt,lno Contelnert 

Dale/Time Received ~2~.J~·C/:..;.l_---:0:.....;;;S_.S_.S_ 

Project/Cl tent I ;:J<J/-A -pr,..J: ~.l."'--

C 1 tent H ame '-l----lwK FA: £Id 

Batch or Case I /eta 11W 
If' IS fi£. .;;) ,;; A 

Cooler IO (ff noted on outside of cooler) ~6=.$---~---------

l. Condition of shipping contatner? ..1.Ga~,,,!J,.JL.rrfJ, ____________ _ 

2. Custody Seals on cooler intact? Yes t><j No [] 

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

4. Chain of Custody record 1s taped on 1ns1de of cooler lid? Yes W/-JNo [] 

5. Vermiculite/packing material 1s: Wet [] Ory [] _...1.JLLJc::Aa.....-------
6. Each sample is 1n a plastic bag? Yes [] No [] _!r...l.lt'---------

7. Number of sample containers in cooler:-~~~-----------

8. Samples have: 

9. Sampl~s are: 

__ clips (in cans) 

__ custody seals 

~ hazard labels 

__ in good condition 

-- broken 

-- other 

__ tape 

__ appropriate sample 
))/fl abel s 

__ leaking 

__ have air bubbles 

10. Samples received at .LJ~ "C. Coolant type -'i~a...1,,4--~----------

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

Chain of Cust;dy l(s) ~,J ~ ii M1«7<U-1B ~~ .ef ,f9Z7d 

Request for Ana 1 ys f VI ( S') .........,......_ __________________ _ 

Airbill I NA: Carrier /i.111rlc?41~,0--8~ 
12. llave any anomalies been identified above? Yes [ ] No b4 

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

Prl nted Name/SI gnature /40:)q -~#~a le/Time ffi/41 /,).20 
Page 1 f 2 

13 
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,... 
I' 

·~ 

CHAIN OF CUSTODY 

COlllJany ·contect Paul fla igh telephone 373-4655 

Bill o; Lad'-~ ilo~ N/A 
. . . . . . 

Method of shipnent 8-Pl ant Samp 1 e Truck 

Shipped _ to . /'.'\ .• ,, ,/ 222-S Lab 

SAMPLING INFORMATION 
_S_a,rple Col lectl!d by . 

' Sa,rple _Locatlons 241-AW Tank Farm, Tank 106-AW, Riser# 22A, Suspension Line 
Length= 41 ± .5 ft . 

Remarks 

Ice Chest or Sa~le 
Pig No. 

Sa~le Nurtier 

G-2 

Sample No. 6AW791-10B 
(Shipping No. R9772} 

Fl,ld logbook and 
Page No. 

SAMPLE IDENTIFICATION 

S~le Sch@dule Nurtier 

N/A 

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

CHAIN OF POSSESSION 

Date/Time: 

Oate/T lme: 

, •• ,....,, ~O-oao-030 1 ·••JHod 

C-2 
I .... 

72-d 

15 I 
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Addendum 17 ReC o 
SAMPLE CHECK-IN LIST 

11 rw lhipplnt Cont• lne,t 

Date/Time Received f.'2, .q; - O.J35 

Project/Cl tent I .;;J'-1 I f"i,,, .. J._ Hl/1110 

Cl tent Name ;;;:;K fAl!/\.i 

Batch or Case I /Ob-,4 tD 
/? I s£,e. .2. ..l.. A 

Cooler ID (if noted on outside of cooler)-~~-~---------

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8 • 

Condition of shipping container? -'-C,L.lo~"-=-.;;..;.... ___________ _ 

Custody Seals on cooler intact? Yes fl] No (] 

Custody Seals dated and signed? Yes b4- No (] 

Chain of Custody record 1s taped on inside of cooler lid? YesJ\{/4 No [ ] 

Vermiculite/packing material is: Wet [] Dry [] _,_/U-=--4 ______ _ 
• 

Each sample is in a plastic bag? Yes [] Ho [] 
' 
>Ult 

Number of sample containers in cooler: _____________ _ 

Samples have: __ clips (in cans) 

__ custody seals 

__ tape 

__ appropriate 
labels 

;Jfr 

sample 

9. Sampl~s are: 

~azard labels 

Lin good condition 

__ broken 

__ leaking 

__ have air bubbles 

__ other 

10. Samples received at IJ.}fr °C. Coolant type _ _.,V........__/J' ________ _ 

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

Chain of cust;dy l(s)r) ~ # G4Wct9l - "'" ~ :tf R'ln:. 
Request for Analysis •c~, --.c..:.;..;;:O:,_ _______________ _ 

Ai rb i 11 I ----~~---

12. Have any anomalies been identified above? Yes (] No d,-4-
13. Memos hive been initiated for all anomalies identified above? Yes [] 

Printed Name/Signature J;d.at!:. -~~a,,.111-te/Tlme ~J-9//Joo 
Page 1 of 

13 



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

REQUEST FOR SPECIAL ANALYSIS (RSA) 

~ample Point 

~D-A- S'f 
Se+· ~o.Z. 

(6) Number 0me Rate mRad/Hr 
of Sample! 

/0 
(10) Release 

RPT 

(12) 
Determination 

(2) Datt/Time luued 

0100 

(13) 
~xpected Range 

( 17) Radioactivity Level (Actual O htimated •) 
Total Alpha _____________ l1 Cl/l 

Total lleta l1 Cl/l 

Total Gamma l1 Cl/\. 

11/zo/qt (5) Work Package 

IWIT"C E. 

(14) (15) 
MinlrlluM 0etectlon Level Method 

0,0/ IL 
fL 

( 18) Additional Inform at Ion (Mess ement Uncertainty ot Othtr · 
Pertlnentlnformatlon) .± .2G~b u...,~ a,.~ ~~S(°"\ 

Reid roeheM ! l'.t\.l ~ ~ h, bt.. pu ~ ~tJ.. f), 
A, ~~o~,tt..,, ~"'O~ lb~ K4f'.I~~. co;;_' . 

(20) 5ampl~ Rwcflvtd 



( 1) Sam pie Point 

fD-A ':i'/ 
Se+- No.2. 

(6) Number Dose Rate mRadJHr 
of Samples 

/0 

( 10) Release 

RPT 

( 12) 
Determination 

WHC-SO-WM-OP-025 
Add~ndui 17 Rev o 

REQUEST FOR SPECIAL ANALYSIS (RSA) 

(2) Date/Time Issued (3) Dall!IT1me Rl!quired 

q /11 /q J Dqoo II /20 /qf 

(7) Customer 1.0 . _(8) Lab.ora·tn,,. 

6Aw7q 1- I A, Wt-W?11-8A : 
'1A-W7'1/-ZA, /pAW7'fl-4A 
loPrW7'1 J -34, 'lrW7f//-JO ··· 
6AW-;cJ 1-LfAJ 
4'/tW7'1 /- 5A, 
'-A w7qJ- loA) 
~f-r-W7q1-7A 
(13) 

Expected R.1nge 
(14) 

Minimum 0l!tl!Ct1on Level 

, Rv - /Q{:, Ci sa..., le. 

(5) Work Pack.ige 

!W/T~C.,0E 
(9) Kequl!Uer Name/Phone 

( 1 1) Volume of Sample 

I DO 11-t L 

(15) 
Method 

· . . ·.; :> ·: .• C,- 2b0,ooo Ci /mL r. t-...;:;;..._,__._ _____ -t _________ -t---=-...:..=-=-=:..._.c-~.:...:..::=---4---------~ 
,,,co-tao 1, 200)000 pc: 1~ L 

M 

0' 

7g, ooo re.-/ Y'A L 

qz,ooo pCi /w.L 
2 1000, 000 pCi IM L 

~-

\ / '33,ooo pCi ~L 

(16) Matrix (Other Metals or Antons Present) 
Li41>vid. )'1.1iX~ t.Ut.s-fe.., 'Ra.J.;oa,cAive, Cl>\~'in;vh'°on 1 ~o.+vn,..I, a.ctiva.+ion prodvd-s ,uv;{ 
rea.c.tT>~ f;~.$-iDY1 pt"Oiuck. 'Poss·,ble. u+e.c..+e,..ble. ht.t~e,u;,..~ a.,M h.e11-htlloje...a.-kd. 
Or[1'1h\iC- ~Mpovl\d..$, H-ydrtJxid.e.. -r1+::. JZ.,5 or- B"'~&. A-r,i()-YI$ - sodium Sttl+s o+ 
rfrh''tl:fe,1 n ;trite, pkos.p~,e.., Mf bo~ ~ Sv lfu~. Me..~ l> - CA.!CiuM ~ paW>;v, 
Sa l-1?,, lea.cl. arom :vm' Cad ll-1 r VWl . 

(17) Rad1oact1vity Level (Actual O Estimated 0) 

Total Alpha ____________ µ Ci/L 

Total Beta µ Ci/L 

Total Gamma µ Ci/L 

( 18) Add1t1onal Information (Mea\urement Uncertainty or Other 
Pertinentlnform.t t1on) :±; 'i5i" ACl;urACY c:t~pre.c,;s ;o""' 

Ra.a. i o°'~ ~ ea.. I a."'~~ s.es -tr, b~ pe,,-fuv-md o r1 

a. C .. LhY\ p O $ H-e. h"o'M I O 5a,w, p le..$. 
(20) S.tmplt!\ Hece,ved 

: . .Time:=·. ,,_' . 

. =E]Si?{.:/a,z 
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SAMPLE DATA SUMMARY 
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. WHc~so-.wM-DP-025 
Addendum 17 Rev 0 

SUMMARY DATA REPORT 

Project: 242-A EVAPORATOR FEED CHARACTERIZATION 
Tank: 106AW 
Customer ID: 791 Composite 

Undigested Sample Analysis Results 

Sample Sample Duplicate 
R348 R348 

Am 241 2.27E-2 uCi/L 2.02E-2 uCi/L 
C 14 7.40E-2 uCi/L 7.54E-2 uCi/L 
GEA 

Cs 137 5.07E+4 uCi/L 5.06E+4 uCi/L 
Cs 134 4.01 E+2 uCi/L 3.93E+2 uCi/L 
Eu 154 1.93E+1 uCi/L < 1.28E+ l uCi/L 
Eu 155 <6.84E+1 uCi/L <6.87E+1 uCi/L 
Co 60 <4.71 E+0 uCi/L <8.03E+0 uCi/L 
Sn 113 <4.98E+1 uCi/L <5.05E+1 uCi/L 
Ru Rh 106 <4.97E+2 uCi/L <4.81 E+2 uCi/L 
Nb 94 <7.93E+0 uCi/L 7.38E+0 uCi/L 
CePr144 <2.72E+2 uCi/L <2.71 E+2 uCi/L 
Ra 226 <7.75E+1 uCi/L <7.76E+1 uCi/L 

1129 <4.75E-2 uCi/L <3.73E-2 uCi/L 
Pu 239/240 9.98E-2 uCi/L 9.79E-2 uCi/L 
Se 79 3.30E-2 uCi/L 4.66E-2 uCi/L 
Sr90 2.94E+ 1 uCi/L 2.95E+ 1 uCi/L 
Tc 99 1.88E+1 uCi/L 1.48E+1 uCi/L 
H3 1.19E+1 uCi/L 1.21E+1 uCi/L 
u 9.40E-3 g/L 9.54E-3 g/L 

U 234 1.49E-6 g/L NA 
U 235 4.26E-4 g/L NA 
U 238 8.97E-3 g/L NA 

-- · 34 
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9 3 •' 0 

UNDIGESTED SAMPLE RESULTS 

Tank: 106AW 
Sample No.: R348 

Customer ID: 791 COMPOSITE 

Check Duplicate Spike of 
Standard Blank Sample Sample Sample 

Lab ID: R346 R347 R348 R346 R348 

R348 - 5782 R348-5882 
Americium 241 110-18-911 103.5 " 1.51E-1 uCI/L 2.27E - 2 uCI/L 2.02E-2 uCI/L NA 

R348-5788 R346 - 5888 R348-5988 
Carbon 14 110 - 25 - 911 101 .3 " <1 .13E-2 uCI/L 7.40E - 2 uCIIL 7.54E-2 uCI/L 119.5 

GEA 109-23 - 911 R348 - 5730 R346 - 5830 R348 - 5930 

Cesium 137 94 .3 " <2.06E - 3 uCIIL 5.07EH uCI/L 5.06EH UCI/L 124.5 

Cesium 134 NA <1 .51E - 3 uCI/L 4.01E+2 uCI/L 3.93E +2 uCI/L NA 

Europium 154 NA <4 .14E - 3 uCI/L < 1.93E +1 uCI/L < 1.28E+1 uCI/L NA 

Europium 155 NA <2.35E - 3 uCI/L < 6.84E + 1 uCI/L <6.87E + 1 uCI/L NA 

Cobalt 60 102.2 " <1 .17E - 3 uCI/L <4 .71E+0 uCI/L <8 .03E+0 uCI/L 105.7 

Tin 113 NA <1 .44E-3 uCI/L <4 .98E + 1 uCI/L <5.05E + 1 uCI/L NA 

Ruthenium - Rhodium 106 NA <2.22E-2 uCI/L <4 .97E+2 uCI/L <4 .81E+2 uCI/L NA 

Niobium 94 NA <8.41E - 4 uCI/L <7 .93E+0 uCI/L <7.38E+0 uCI/L NA 

Cerlum - Praseodvmlum 144 NA <1 .01E - 2 uCI/L <2.72E+2 uCI/L <2.71E+2 uCI/L NA 

Radium 226 NA <1 .89E - 2 uCIIL <7 .75E+1 uCI/L <7.76E+1 uCI/L NA 
H348 - 5785 H348 - ::iaa :, 

Iodine 129 (09 - 25 - 911 102.4 " <8.18E - 2 uCI/L <4 .75E - 2 uCIIL <3.73E - 2 uCIIL NA 
R348-5781 R348 - 5881 

Plutonlum 239/240 110-18 - 91} 112.1 " <7.62E- 3 uCI/L 9.98E - 2 uCI/L 9.79E - 2 uCI/L NA 
R348 - 5789 R3 48 - 5889 

Selenium 79 {09 - 25 - 911 . <5.63E-3 uCI/L 3.30E-2" uCIIL 4.66E-2" uCIIL . 
R348 - 5786 R348 - 5886 

Strontium 90 !10 - 03 - 911 102.3 " <4 .42E-3 uCIIL 2.94E + 1 uCI/L 2.95E + 1 uCIIL NIA 
R348 - 5784 R348 - 5884 

Technetium 99 (09 - 25-91I 92 " < 3.03E - 2 uCI/L 1.88E+1 uCI/L 1.48E+1 uCI/L N/A 
A348 - 5787 R348 - 5887 H348 - 5987 

Tritium 110 - 07 - 911 98.6 " <1 .13E - 2 uCIIL 1.19E+ 1 uCIIL 1.21E+1 uCIIL 92.1 
R348-5740 A3 48 - 5840 A348-5940 

Uranium 110 - 23 - 911 91.4 " <5.32E - 7 loll 9.40E - 3 loll 9.54E - 3 oil 42.4"' 

Uranium 234 {10 - 23 - 921 NA NA 1.49E - 6 loll NA NA 

Uranium 235 {10 - 23 - 921 NA NA 4.26E - 4 o/L NA NA 

~ Uranium 238 {10 - 23 - 92I NA NA 8.97E - 3 AIL NA NA 
\J. 

'No Standard Ava ilable For This Procedure. " Flag: Sample Duplicate >20% Dllerence. ' " Matrix Interference. 

Chack 
Standard 

R361 

110.8 

" 90.5 

" 97.5 

NA 

NA 

NA 

" 103 

NA 

NA 

NA 

NA 

NA 

100.3 

110.5 

. 
93.3 

92.5 

" 100.5 

" 90.7 

NA 

NA 

NA 

" 
" 

" 

" 

" 
" 

" 
" 
" 
" 

):;,,~ 
o.:c 
ci.n 
ro ' I ' 
;;j V) 

0.0 

~~ 
3: 
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-0 

;;o I 
ro o 
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WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

ANALYTICAL BATCH 
Lab Segment Serial No.: Customer ID: 
R348 791 COMPOSITE 
Analysis: Sample Prep: 
CARBON14 UNDIGESTED 

Instrument: Procedure/Rev: 
WB27818, WC16085 LA-348-104/8-0 
Technologist: Date: 
J . KUNKEL 10-25-91 
Starting Time: Temperature: 
16:00 23degC 
Ending Time: Chemist: 
20:15 S. CATLOW 

Description Lab ID Description 
1 INITIAL LMCS CHECK STD R346-5588 11 
2 REAGENT BLANK R347-5688 12 
3 SAMPLE 791 COMP R348-5788 13 
4 SAM DUP 791 COMP R348-5888 14 
5 SPIKE OF 791 COMP R348 - 5988 15 
6 FINAL LMCS CHECK STD R361-5588 16 
7 17 
8 18 
9 19 

10 20 

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

LMCS CHECK STD 6849/1.0 ml 
SPIKE 6849/1.0 ml 

SAMPLES RERUN. 

Lab ID 

Final Vol. of 
Standard 

NIA 
NIA 

A-6000-881 (03/92) 
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CARBON 14 ·.ANALYSlS - UNDIGESTED SAMPLE 
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WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

ANALYTICAL BATCH 
Lab Segment Serial No.: Customer ID: 
R348 791 COMPOSITE 
Analysis: Sample Prep: 
GAMMA ENERGY UNDIGESTED 

Instrument: Procedure/Rev: 
WB57237, W857265 LA-548-121/D-0 
Technologist: Date: 
L. TEMPLE 09-23-91 
Starting Time: Temperature: 
13:30 N/A 
Ending Time: Chemist: 
14:08 S. CATLOW 

Description Lab ID Description 
1 INITIAL LMCS CHECK STD R346-5530 11 
2 REAGENT BLANK R347-5630 12 - --
3 SAMPLE 791 COMP R348-5730 13 
4 SAM DUP 791 COMP R348-5830 14 
5 SPIKE OF 791 COMP R348-5930 15 
6 FINAL LMCS CHECK STD R361-5530 16 
7 17 
8 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. 

LMCS CHECK STD 32B49/0.5 ml 
SPIKE 32649/0.5 m L 

Lab ID 

Final Vol. of 
Standard 

NIA 
N/A 

A-6000-881 (03/92) 
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* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
* 
* G A M M A S P E C T R U M A N A L Y S I S 

* 
* 
* 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

CANBERRA SPECTRAN-F V2.06 SOFTWARE 

23-SEP-9115:14:05 

A N A L Y S I S P A R A M E T E R S 

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 1.0 
DETECTOR NUMBER: 1 / GEOMETRY NUMBER: 42 
SPECTRUM SIZE: 4096 CHANNELS 
ORDER OF SMOOTHING FUNCTION: 5 
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK 
PEAK CONFIDENCE FACTOR: 85.0% 
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV 
f$0R QUOTATION: 1.96 SIGMA UNCERTAINTY 

OOIRONMENTAL BACKGROUND SUBTRACTED 
L..LJ) CALCULATION PERFORMED 
~tASURED ENERGY DIFFERENCES LISTED 
MIJlTIPLET ANALYSIS PERFORMED 

' 

MCTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANl: 
YZED BY: 61453 . 

Sl¼!PLE DESCRIPTION: R-346-5530 
GEOMETRY DESCRIPTION: 22ML LIQ 
S~~PLE SIZE: l.OOOOE-03 LI 
STANDARD SIZE: l.OOOOE+OO EA 
AmLYSIS LIBRARY FILE: ANLOOO 

/ CONVERSION FACTOR: 5.0000E-01 

COtLECT STARTED ON 23-SEP-91 AT 14:23:54 -COLLECT LIVE TIME: 
REAL TIME: 
DEAD TIME: 

3000. SECONDS 
3004. SECONDS 

0 .13 % 

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

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

.._ __ . . 
' 44 -- . 
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23-SEP-9115:14 :05 
. ·. - . 

P E A K A N A L Y S I S 

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

lC 1127.73 563 .33 1. 24 264. 436. 12.6 

2C 1139. 81 569.37 1. 24 270. 840. 10.5 

3 1210.54 604.73 1.34 300. 5280. 2.9 
4 1324. 34 661.63 1. 45 190. 3725. 3.4 
4B 661.82 35. 46.4 
SC 1592.47 795.68 1. 46 119 . 3640. 3.6 
6C 1604.69 801.79 1. 46 103. 387 . 9. 7 
7 2346 . 52 1172 . 73 1. 81 122. 2374 . 4.3 
8 2664.84 1331.92 1.83 21. 2162. 4.3 
9 2730.29 1364.65 1.63 21. 96 . 25 . 1 

10 2800 . 76 1399.90 1. 65 10. 28 . 50 .9 
Lhl 2921.32 1460.19 1. 87 5. 221. 13 .6 

ERROR QUOTATION AT 1. 96 SIGMA 
PEAK CONFIDENCE LEVEL AT 85.0% 
Ir, 

C - MULTIPLET ANALYSIS CONVERGED NORMALLY 
' , ENVIRONMENTAL BACKGROUND PEAK 

·'"' 
~4KGROUND SUBTRACTION PERFORMED USING FILE BKOOll 
BACKGROUND DESCRIPTION: BKOOll 
&}.€ KGROUND COLLECT STARTED ON 10-JAN-85 AT 12:00:00 
BACKGROUND LIVE TIME: 6000. SECONDS 

~ 

-

NUCL IDES 

CS-134, 
EU - 152 
CS-134, 

BI-207 
CS-134 
CS-137 

CS-134 
CS-134 
C0-60 
C0-60 
CS-134 
I-132 
K-40 

-- 45 



23-SEP-9115:14:05 

SAMPLE: R-346 -5530 
\ COLLECTED ON 23-SEP-91 AT 14:23:54 
\YEO TO 0. DAYS , 0.0000 HOURS BEFORE THE START OF COLLECT. 

R A D I O N U C L I D E A N A L Y S I S R E P O R T 

NUCLIDE ACTIVITY CONCENTRATION IN uCi / LI 
DECAY 

MEASURED ERROR CORRECTED ERROR 

AC-228 LLD<5.53E-Ol LLD<5.53E-Ol 
AC-228A LLD<5.53E-Ol LLD<5.53E-Ol 
AC-228B LLD<8.41E-Ol LLD<8.41E-Ol 
AG-108M LLD<l.30E-Ol LLD<l.30E-Ol 
AG-llOM LLD<6.05E-Ol LLD<6.05E-Ol 
AM-241 LLD<6.01E-Ol LLD<6.01E-Ol 
AM-243 LLD<l. 76E-Ol LLD<l.76E-Ol 
AM-243A LLD<l.76E-Ol LLD<l.76E-Ol 
A~-2438 LLD<l.94E+Ol LLD<l.94E+Ol 
~ -41 LLD<l.04E-Ol LLD<l.04E-Ol 
~~ 198 LLD<l.26E-Ol LLD<l.26E-Ol 
BA-133 LLD<l. 71E-Ol LLD<l.71E-Ol 
B1b- 139 LLD<3.26E-Ol LLD<3.26E-Ol 
BA-140 LLD<5.00E-Ol LLD<5.00E -Ol 
B :.. 141 LLD<3.35E-Ol LLD<3.35E-Ol 
~~ -7 LLD<l.. 29E+OO LLD<l.29E+OO 

07 LLD<l .35E-01 LLD<l.35E-Ol 
12 LLD<l.09E+OO LLD<l . 09E+OO 

bi-214 LLD<l.12E+OO LLD<l .12E+OO 
8'.'I -214A LLD<l.12E+OO LLD<l.12E+OO 
B -214B LLD<l.06E+OO LLD<l.06E+OO 
BI-214C LLD<4.08E-Ol LLD<4.08E-Ol 
CJ).; 109 LLD<2.37E+OO LLD<2.37E+OO 
CE-139 LLD<7.39E-02 LLD<7.39E-02 
C 141 LLD<l.23E-Ol LLD<l.23E-Ol 
CEPR144 LLD<l.04E+OO LLD<l.04E+OO 
C~ 56 LLD<l.29E-Ol LLD<l.29E-Ol 
C0-57 LLD<6.64E-02 LLD<6.64E-02 
C0-58 LLD< l .18E-Ol LLD<l .18E-Ol 
C0-60 l.08E+Ol +-4.74E-Ol l.08E+Ol +-4. 74E-Ol 

CR -51 LLD<8.53E-Ol LLD<8.53E-Ol 
CS-134 l.39E+Ol +-5.22E -Ol l.39E+Ol +- 5.22E -Ol 

CS-1 36 LLD<l.40E-Ol LLD<l.40E-Ol 
CS-1 37 l.20E+Ol +-4.39 E- Ol l.20E+Ol +- 4.39E-Ol 
CS -138 LL0<8.29E-02 LL0<8.29E-02 
EU-152 LL0<3.74E-Ol LL0<3.74E-Ol 
EU-154 LLD<2.38E-Ol LLD<2.38E-Ol 
EU-155 LLD<2.54E-Ol LLD<2.54E-Ol 
FE-59 LL0<3.07E-Ol LLD<3.07E-Ol 
I - 31 LLD<l.60E-Ol LLD<l.60E-Ol 
I )3 LLD<l.04E-Ol LLD<l.04E-Ol 

31 LLD<l.32E-Ol LLD<l.32E-Ol 
I-132 LLD<l . 53E-Ol LLD<l.53E-Ol 
I-133 LLD<l.46E-Ol LLD<l.46E-Ol 
I-134 LLD<2 .. 02E-Ol LLD<2.02E-O l 

ENERGY COMPARIS ON 
(KEV) 

EXPECT DIFF 

911.07 
911.10 
338.40 
433.94 
657.76 

59 . 54 
74.67 
74.67 
43 .10 

1293 . 64 
411. 80 
356.02 
165.85 
537.27 
190.23 
477. 59 
569.70 
727. 27 
609.32 
609.32 

1120.28 
1764.51 

88 .03 
165.85 
145.44 
133.51 
846.76 
122.06 
810 . 75 

1332.50 -0.58 
1173.24 -0 . 50 
320.09 
795.84 -0 . 16 
604.70 0.03 
818.51 
661.65 -0 .02 

1435 .86 
1408.01 
1274 . 45 

105 .31 
1099.25 
482.20 
279 . 20 
364 .48 
667.69 
529.69 
847.03 

-:--·· 46 
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I-135 LLD<2.75E-Ol 
K-40 l.llE+Ol 
KR-85 LLD<2.92E+Ol 
KR-85M LLD<8.72E-02 

-87 LLD<3.23E-Ol 
'",-89 LLD<4. lOE+OO 
LA-140 LLD<5.96E-02 
LA-142 LLD<3 . 24E-Ol 
MN -54 LLD<l . 44E-Ol 
MN-56 LLD<l . 45E-Ol 
NA -22 LLD<8.46E-02 
NA-24 LLD<2.26E-Ol 
NB-94 LLD<l.lSE-01 
NB-95 LLD<l.21E-Ol 
NB-97 LLD<7.33E-Ol 
NP -237 LLD<6.10E-Ol 
NP-238 LLD<5.18E-Ol 
NP-239 LLD<5.87E-Ol 
PA-233 LLD<2.56E-Ol 
PA-234M LLD<2.69E+Ol 
PB-210 LLD<l.59E+Ol 
~- 212 LLD<l.83E-Ol 
PB~212A LLD<l.82E-Ol 
PB-212B LLD<2.49E+OO 
PB-214 LLD<2.70E -Ol 
~ 214A LLD<2.70E-Ol 
P,B-214B LLD<4.92E-Ol 
P0-210 LLD<l.24E+04 
P.Q:- 214 LLD<6 . 21E+03 
n~-216 LLD<l.23E+04 
.n 239 LLD<8 .18E+02 
~u-241 LLD<3.12E+04 
RA-224 LLD<2.03E+OO 
RA.~226 LLD<2 . 02E+OO 
RB-88 LLD<6 . 26E-Ol 
ftB-89 LLD<6.84E-Ol 
RN-220 LLD<l.17E+02 
RU~ l03 LLD<l.33E-Ol 
RJJ.RH106 LLD<2.64E+OO 
SB-124 LLD<4.71E-Ol 
SB-125 LLD<9.32E-Ol 
SC-46 LLD<l.59E-Ol 
SE-75 LLD<l.36E-Ol 
SN-113 LLD<l.84E-Ol 
SR-85 LLD<l.28E-Ol 
SR-91 LLD<2.46E-Ol 
SR-92 LLD<6.54E-02 
TA-182 LLD<4.45E-Ol 
TC-99M LLD<6.93E-02 
TE-123M LLD<7.42E-02 
TE-125M LLD<l.91E+Ol 
TE-132 LLD<8.65E-02 
TH-228 LLD<6.41E+OO 
TH-234 LLD<l.35E+OO 
TH-234A LLD<l.35E+OO 
- 2348 LLD<4.52E+OO 

208 LLD<l.70E-Ol 
U-235 LLD<l.29E-Ol 
U-235A LLD<l.29E-Ol 
U-2358 LLD<5.59E-Ol 

LLD<2.75E-bl 
+-l.51E+OO l.llE+Ol 

LLD<2.92E+Ol 
LLD<8.72E-02 
LLD<3.23E-Ol 
LLD<4.10E+OO 
LLD<5.96E-02 
LLD<3.24E-Ol 
LLD<l.44E-Ol 
LLD<l.45E-Ol 
LLD<8 . 46E-02 
LLD<2.26E-Ol 
LLD<l.15E-Ol 
LLD<l.21E-Ol 
LLD<7.33E-Ol 
LLD<6.10E-Ol 
LLD<5.18E-Ol 
LLD<5.87E-Ol 
LLD<2.56E-Ol 
LLD<2.69E+Ol 
LLD<l . 59E+Ol 
LLD<l.83E-Ol 
LLD<l.82E-Ol 
LLD<2 . 49E+OO 
LLD<2.70E-Ol 
LLD<2.70E-Ol 
LLD<4.92E-Ol 
LLD<l. 24E+04 
LLD<6.21E+03 
LLD<l.23E+04 
LLD<8.18E+02 
LLD<3 .12E+04 
LLD<2.03E+OO 
LLD<2.02E+OO 
LLD<6.26E-Ol 
LLD<6 .84E-Ol 
LLD<l.17E+02 
LLD<l.33E-Ol 
LLD<2 . 64E+OO 
LLD<4.71E-Ol 
LLD<9.32E-Ol 
LLD<l.59E-Ol 
LLD<l.36E-Ol 
LLD<l.84E-Ol 
LLD<l.28E-Ol 
LLD<2.46E-Ol 
LLD<6.54E-02 
LLD<4.45E-Ol 
LLD<6.93E-02 
LLD<7.42E-02 
LLD<l.91E+Ol 
LLD<8.65E-02 
LLD<6.41E+OO 
LLD<l.35E+OO 
LLD<l.35E+OO 
LLD<4.52E+OO 
LLD<l.70E-Ol 
LLD<l.29E-Ol 
LLD<l.29E-Ol 
LLD<5.59E-Ol 

.. 11 \.. -.J u - ,,1 •1-u r - uL 
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1260.41 

+-1.SlE+OO 1460.75 
513.99 
151.17 
402 . 58 
220.90 

1596.20 
641. 83 
834.83 
846.76 

1274.55 
1368.60 
702.63 
765.78 
657.92 
86.50 

984.45 
277. 60 
311.98 

1001. 03 
46 . 50 

239 .00 
239 .00 
300 . 10 
351.92 
351.92 
295.21 
804.00 
799 . 70 
804 . 90 
129.30 
148.57 
240.99 
186. 10 

1836 . 00 
1031.88 
549.73 
497.08 
621. 80 
602.72 
176.33 

1120.45 
264.66 
391. 67 
513.99 
555 .60 

1383 .94 
1121.30 
140.51 
159 .00 
109.27 
228.16 
84.37 
92.50 
92.50 
63.30 

583 .14 
185. 71 
185 . 71 
143 . 76 

-0.56 
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U-237 LLD<3.58E-Ol 
W-187 LLD<4.26E-Ol 
XE-131M LLD<3.41E+OO 
XE-133 LLD<2.28E-Ol 

l33M LLD<7.60E-Ol 
l35 LLD<l.OlE-01 

At -138 LLD<7.33E-Ol 
Y-88 LLD<5.94E-02 
Y-91 LLD<3.95E+Ol 
Y-91M LLD<l.86E-Ol 
ZN-65 LLD<3.60E-Ol 
ZR-95 LLD<2.22E-Ol 
ZR-97 LLD<l.26E-Ol 

TOTAL 4. 78E+Ol +-l.72E+OO 

· WHC-SD-WM-DP-025 
LLD<3_tglf!didu~. 17 R~v 0 
LLD<4 . 26E-Ol 
LLD<3.41E+OO 
LLD<2.28E-Ol 
LLD<7 . 60E -Ol 
LLD<l.OlE-01 
LLD<7.33E -01 
LLD<5.94E-02 
LLD<3.95E+Ol 
LLD<l.86E -Ol 
LLD<3.60E-Ol 
LLD<2.22E-Ol 
LLD<l.26E-Ol 

4.78E+Ol +-l.72E+OO 

208.00 
685.74 
163.98 
81. 00 

233.21 
249.79 
258 . 41 

1836.06 
1204.90 
555.60 

1115.55 
756.73 
743.33 

STANDARD DEVIATION= 0.28 

EBAR = ***** MEV/DISINTEGRATION 
MAXIMUM PERMISSABLE ACTIVITY= l.53E-09 UC/LI 
TOTAL MEASURED ACTIVITY= 4.78E+Ol (+-l.72E+OO) UC/LI 
% JECH. SPEC. = ****** (+-****) 

•. 
ERROR QUOTATION AT 1.96 SIGMA 
1±1) CONFIDENCE LEVEL AT 85 . 0% 

;") 

M 

PEAKS NOT USED IN ANALYSIS 

CENTROID ENERGY NET AREA ERROR GAMMAS/SEC 
~ ANNEL KEV COUNTS % 

-i-127. 73 563.33 436. 12.6 l.94E+Ol 
1139. 81 569.37 840. 10.5 3.77E+Ol 

• 04.69 801. 79 387. 9.7 2.35E+Ol 
2,730.29 1364.65 96. 25.1 9.00E+OO 
2800.76 1399.90 28. 50.9 2. 71E+OO 
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* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
* 
* G A M M A S P E C T R U M A N A L Y S I S 

* 
* 
* 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

CANBERRA SPECTRAN-F V2.06 SOFTWARE 

23-SEP-9116:13:20 

A N A L Y S I S P A R A M E T E R S 

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 1.0 
DETECTOR NUMBER: 1 / GEOMETRY NUMBER: 42 
SPECTRUM SIZE: 4096 CHANNELS 
ORDER OF SMOOTHING FUNCTION: 5 
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK 
PEAK CONFIDENCE FACTOR: 85.0% 
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV 

ROR QUOTATION : 1.96 SIGMA UNCERTAINTY 

EN~IRONMENTAL BACKGROUND SUBTRACTED 
LLD CALCULATION PERFORMED 
M.rnSURED ENERGY DIFFERENCES LISTED 
MULTIPLET ANALYSIS PERFORMED 

~CTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANl: 
~LYZED BY: 61453 

~AMPLE DESCRIPTION: R-347-5630 
tfEOMETRY DESCRIPTION: 22ML LIQ 
¾~PLE SIZE: 2.2000E-02 LI 
STANDARD SIZE: l.OOOOE+OO EA 
WLYSIS LIBRARY FILE: ANLOOO 

/ CONVERSION FACTOR: l.OOOOE+OO 

GOlLECT STARTED ON 23-SEP-91 AT 15:23:11 

COLLECT LIVE TIME: 
REAL TIME: 
DEAD TIME: 

3000. SECONDS 
3001. SECONDS 
0.03 % 

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

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

·--



23-SEP-9116:13:20 

WHC-SD-WM-U P-uc~ 
Addepd~m 17 Rev O 

P E A K A N A L Y S I S 

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

NUCLIDES 

1 2921.70 1460.38 1.83 11. 173. 16.2 K-40 
lB 1461.77 

ERROR QUOTATION AT 1.96 SIGMA 
PEAK CONFIDENCE LEVEL AT 85.0% 

B - ENVIRONMENTAL BACKGROUND PEAK 

182. 11.2 

BACKGROUND SUBTRACTION PERFORMED USING FILE BKOOll 
BACKGROUND DESCRIPTION: BKOOll 
BACKGROUND COLLECT STARTED ON 10-JAN-85 AT 12:00:00 
BACKGROUND LIVE TIME: 6000. SECONDS 

' "' 

-

~--·so 
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23-SEP-9116:13:20 

'~MPLE: R-347-5630 
TA COLLECTED ON 23-SEP-91 AT 15:23:11 

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

R A D I O N U C L I D E A N A L Y S I S R E P O R T 

NUCLIDE ACTIVITY CONCENTRATION IN uCi/LI 
DECAY 

MEASURED ERROR CORRECTED ERROR 

AC-228 LLD<4.99E-03 
AC-228A LLD<4.99E-03 
AC-228B LLD<7.36E-03 
AG-108M LLD<9.15E-04 
AG-llOM LLD<l.81E-03 
AM-241 LLD<5.84E-03 
AM-243 LLD<l.87E-03 
AM-243A LLD<l.87E-03 
.llr:1.-2438 LLD<l.84E-Ol 
AR-41 LLD<l.86E-03 
AU-198 LLD<8.80E-04 
BA-133 LLD<l.51E-03 

139 LLD<3.28E-03 
B -140 LLD<3.77E-03 
BA-141 LLD<3.30E-03 
~ 7 LLD<9.84E-03 
nT_207 LLD<l.08E-03 

"'- 212 LLD<l .19E-02 
8 -214 LLD<4.05E-03 
BI-214A LLD<4.05E-03 
81 214B LLD<l.15E-02 
BI-214C LLD<6.84E-03 
CB-109 LLD<2.61E-02 
CE-139 LLD<7.42E-04 
CE J141 LLD<l.25E-03 
CE,£Rl44 LLD<l.OlE-02 
C0-56 LLD<l.24E-03 
C0-57 LLD<6.52E-04 
C0-58 LLD<l.06E-03 
C0-60 LLD<l.17E-03 
CR-51 LLD<7.55E-03 
CS-134 LLD<l.51E-03 
CS-136 LLD<9.12E-04 
CS-137 LLD<2.06E-03 
CS-138 LLD<2.24E-03 
EU-152 LLD<6.73E-03 
EU-154 LLD<4.14E-03 
EU-155 LLD<2.35E-03 
FE-59 LLD<2.64E-03 
HF-181 LLD<l.19E-03 
HG-203 LLD<9.63E-04 
1-131 LLD<l.06E-03 

·32 LLD<l.21E-03 
i33 LLD<l.06E-03 

I-134 LLD<2.00E-03 
I-135 LLD<5.78E-03 
K-40 LLD<4.41E-02 

LLD<4.99E-03 
LLD<4.99E-03 
LLD<7.36E-03 
LLD<9.15E-04 
LLD<l.81E-03 
LLD<5.84E-03 
LLD<l.87E-03 
LLD<l.87E-03 
LLD<l.84E-Ol 
LLD<l.86E-03 
LLD<8.80E-04 
LLD<l.51E-03 
LLD<3.28E-03 
LLD<3. 77E-03 
LLD<3.30E-03 
LLD<9.84E-03 
LLD<l.08E.,Q3 
LLD<l.19E-02 
LLD<4.05E-03 
LLD<4.05E-03 
LLD<l.15E-02 
LLD<6.84E-03 
LLD<2.61E-02 
LLD<7.42E-04 
LLD<l.25E-03 
LLD<l.OlE-02 
LLD<l.24E-03 
LLD<6.52E-04 
LLD<l.06E-03 
LLD<l.17E-03 
LLD<7.55E-03 
LLD<l.51E-03 
LLD<9.12E-04 
LLD<2.06E-03 
LLD<2.24E-03 
LLD<6.73E-03 
LLD<4.14E-03 
LLD<2.35E-03 
LLD<2.64E-03 
LLD<l.19E-03 
LLD<9.63E-04 
LLD<l.06E-03 
LLD<l.21E-03 
LLD<l.06E-03 
LLD<2.00E-03 
LLD<5.78E-03 
LLD<4.41E-02 

ENERGY COMPARISON 
(KEV) 

EXPECT DI FF 

911.07 
911.10 
338.40 
433.94 
657.76 
59.54 
74.67 
74.67 
43 .10 

1293.64 
411. 80 
356.02 
165.85 
537.27 
190.23 
477. 59 
569.70 
727.27 
609.32 
609.32 

1120.28 
1764.51 

88.03 
165.85 
145.44 
133.51 
846.76 
122.06 
810.75 

1332.50 
320.09 
795.84 
818.51 
661.65 

1435.86 
1408.01 
1274 .45 
105.31 

1099.25 
482.20 
279.20 
364.48 
667.69 
529.69 
847.03 

1260.41 
1460.75 

~-- 5.1 
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KR-85 LLD<3.70E-Ol LLD<3.70E-bl 513.99 
KR-85M LLD<8.24E-04 LLD<8.24E-04 151.17 
KR-87 LL0<2.50E-03 LLD<2.50E-03 402.58 
KR-89 LLD<4.01E-02 LLD<4.01E-02 220.90 

40 LLD<l. SOE-03 LLD<l.50E-03 1596.20 
42 LLD<2.94E-03 LLD<2.94E-03 641. 83 

MN-54 LLD<l.04E-03 LLD<l.04E-03 834.83 
MN-56 LLD<l.39E-03 LLD<l.39E-03 846.76 
NA-22 LLD<l.47E-03 LLD<l.47E-03 1274.55 
NA-24 LLD<l.59E-03 LLD<l.59E-03 1368.60 
NB-94 LLD<8.41E-04 LLD<8.41E-04 702.63 
NB -95 LLD<l. 43E-03 LLD<l.43E-03 765.78 
NB-97 LLD<2. l 9E-03 LLD<2.19E-03 657.92 
NP-237 LLD<6.09E-03 LLD<6.09E-03 86.50 
NP-238 LLD<6. lOE-03 LLD<6. lOE-03 984.45 
NP-239 LLD<4 . 76E-03 LLD<4.76E-03 277. 60 
PA-233 LLD<2.42E-03 LLD<2.42E-03 311. 98 
PA-234M LLD<2.72E-Ol LLD<2.72E-Ol 1001. 03 
PB-210 LLD<l.50E-Ol LLD<l.50E-Ol 46.50 
PB-212 LLD<l. 70E-03 LLD<l.70E-03 239.00 
PB-212A LLD<l.70E-03 LLD<l.70E-03 239.00 
FY:l, 212B LLD<2.38E-02 LLD<2.38E-02 300.10 
PB-214 LLD<2.58E-03 LLD<2.58E-03 351.92 
P ~214A LLD<2.58E-03 LLD<2.58E-03 351.92 
PB-214B LLD<4.57E-03 LLD<4.57E-03 295.21 
0-210 LLD<l .15E+02 LLD<l.15E+02 804.00 

R -214 LLD<l.22E+Ol LLD<l.22E+Ol 799.70 
P0-216 LLD<6.56E+Ol LLD<6.56E+Ol 804.90 
RIJ. 239 LLD<7.53E+OO LLD<7.53E+OO 129.30 

41 LLD<3.06E+02 LLD<3.06E+02 148.57 
24 LLD<l.85E-02 LLD<l.85E-02 240 . 99 

-226 LLD<l.89E-02 LLD<l.89E-02 186 . 10 
RB-88 LLD<8.95E-03 LLD<8.95E-03 1836.00 
R 89 LLD<7.52E-03 LLD<7.52E-03 1031.88 
RN-220 LLD<l.OlE+OO LLD<l.OlE+OO 549.73 
R+J-103 LLD<9.06E-04 LLD<9.06E-04 497.08 
RURH106 LLD<2.22E-02 LLD<2.22E-02 621.80 
S£~ 124 LLD<l. lOE-03 LLD<l. lOE-03 602.72 
S~l25 LLD<l.04E-02 LLD<l.04E-02 176.33 
SC-46 LLD<l.73E-03 LLD<l. 73E-03 1120.45 
SE-75 LLD<l.12E-03 LLD<l.12E-03 264.66 
SN-113 LLD<l.44E-03 LLD<l.44E-03 391. 67 
SR-85 LLD<l.62E-03 LLD<l.62E-03 513.99 
SR-91 LLD<2.09E-03 LLD<2.09E-03 555.60 
SR-92 LLD<l.49E-03 LLD<l.49E-03 1383.94 
TA-182 LLD<4.67-E-03 LLD<4.67E-03 1121.30 
TC-99M LLD<6.80E-04 LLD<6.80E-04 140.51 
TE-123M LLD<6.97E-04 LLD<6.97E-04 159.00 
TE-125M LLD<l.71E-Ol LLD<l. 71E-Ol 109 . 27 
TE-132 LLD<7.92E-04 LLD<7.92E-04 228.16 
TH-228 LLD<6.51E-02 LLD<6.51E-02 84.37 
TH-234 LLD<l.24E-02 LLD<l. 24E-02 92.50 
TH-234A LLD<l.24E-02 LLD<l.24E-02 92.50 
TH-234B LLD<4.24E-02 LLD<4.24E-02 63.30 
- · - -8 LLD<l.20E-03 LLD< 1. 2 0 E -0 3 583. 14 ---· s:a I LLD<l . 22E-03 LLD<l.22E-03 185. 71 \ . 

---J5A LLD<l.22E-03 LLD<l.22E-03 185. 71 
U-235B LLD<5.62E-03 LLD<5.62E-03 143.76 ~tJ[f'J'I /;.?:-U-237 LL0<3. llE-03 LLD<3. llE-03 208.00 
W-187 LLD<4.73E-03 LLD<4.73E-03 685.74 -~ 



XE-131M LLD<3.27E-02 
XE-133 LLD<2.27E-03 
XE-133M LLD<6.51E-03 
XE-135 LLD<8.73E-04 

138 LLD<6.59E-03 
. d8 LLD<8.SOE-04 
Y-91 LLD<5 . 56E-Ol 
Y-91M LLD<l.58E-03 
ZN-65 LLD<4.12E-03 
ZR-95 LLD<2.22E-03 
ZR-97 LLD<l.OSE-03 

TOTAL O.OOE-01 +-O.OOE-01 

ERROR QUOTATION AT 1.96 SIGMA 
LLD CONFIDENCE LEVEL AT 85.0% 

vJHC-SD-WM-DP-025 
· Addendum 17 Rev O 

LLD<3.27E-b2 . 163.98 
LLD<2.27E-03 81.00 
LLD<6.51E-03 233.21 
LLD<8.73E-04 249.79 
LLD<6.59E-03 258.41 
LLD<8.SOE-04 1836.06 
LLD<S . 56E-Ol 1204.90 
LLD<l.58E-03 555.60 
LLD<4.12E-03 1115.55 
LLD<2.22E-03 756.73 
LLD<l.OSE-03 743.33 

O.OOE-01 +-O.OOE-01 

ALL DETECTED PEAKS WERE USED IN THE ANALYSIS 
.... . 

AKS ELIMINATED BY BACKGROUND SUBTRACTION 

G&NTROID ENERGY NET AREA ERROR GAMMAS/SEC 
CHANNEL KEV COUNTS % 

~q21.10 1460.38 
r,, 173 . 16.2 l.71E+Ol 

.. 

,--·53 
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* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
* 
* G A M M A S P E C T R U M A N A L Y S I S 

* 
* 
* 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

CANBERRA SPECTRAN-F V2.06 SOFTWARE 

23-SEP-9117:13:16 

A N A L Y S I S P A R A M E T E R S 

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 1.0 
DETECTOR NUMBER: 1 / GEOMETRY NUMBER: 42 
SPECTRUM SIZE: 4096 CHANNELS 
ORDER OF SMOOTHING FUNCTION: 5 
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK 
PEAK CONFIDENCE FACTOR: 85.0% 
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV 
~ OR QUOTATION: 1.96 SIGMA UNCERTAINTY 

ENVIRONMENTAL BACKGROUND SUBTRACTED 
LLD CALCULATION PERFORMED 
~SURED ENERGY DIFFERENCES LISTED 
~U+TIPLET ANALYSIS PERFORMED 

~CTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANl: 
.YZED BY: 62820 

~ PLE DESCRIPTION: R348-5730 
GE METRY DESCRIPTION: 22ML LIQ 
~PLE SIZE: l .OOOOE-03 LI 
S ANDARD SIZE: l.OOOOE+OO EA 
ANALYSIS LIBRARY FILE: ANLOOO 

/ CONVERSION FACTOR: 4.9505E -03 

Ot:rt. LECT STARTED ON 23-SEP-91 AT 16:22:48 

COLLECT LIVE TIME: 
REAL TIME: 
DEAD TIME: 

3000. SECONDS 
3020. SECONDS 
0.66 % 

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

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

- - - 54: 



WHC-S0-WM-OP-025 
23-SEP-9117:13:16 Add~ndum .17. Rev o 

P E A K A N A L Y S I S 

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

1 53.81 26.52 0.83 2711. 259. 
2 1025.01 511. 98 1. 54 2184. 580. 
28 510.84 74. 

3 1139. 96 569.45 1.10 927. 241. 

4 1210.50 604. 71 1. 34 757. 1495. 
5 1324.36 661. 64 1. 42 572. 153750. 
SB 661. 82 35. 
6C 1592.49 795.70 1. 41 35. 1041. 
7C 1604.61 801.75 1. 41 37. 91. 
8 2920. 95 1460.01 1. 69 7. 198. 

6R"&OR QUOTATION AT 1.96 SIGMA 
PEAK CONFIDENCE LEVEL AT 85.0% 
: 

Cci MULTIPLET ANALYSIS CONVERGED NORMALLY 
B - ENVIRONMENTAL BACKGROUND PEAK 
. " 

BACKGROUND SUBTRACTION PERFORMED USING FILE BKOOll 
KGROUND DESCRIPTION: BKOOll 

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

--

ERROR 
% 

53.6 
24.4 

27 .6 

38.2 

7.3 
0.5 

46.4 
6.8 

17.5 
14.5 

NUCLIDES 

SB/TE-X 
I-133,TL -208, 

NA-22 , ZN-65 , 
RH-106 
CS-134, 

BI-207 
CS-134 
CS-137 

CS-134 
CS-134 
K-40 



23-SEP-9117:13:16 

SAMPLE: R348-5730 

wHc~so-WM-DP-025 
A.ddendum ·l 7 Re.V o. 

\ COLLECTED ON 23-SEP-91 AT 16:22:48 
\YEO TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT. 

R A D I O N U C L I D E A N A L Y S I S R E P O R T 

NUCLIDE ACTIVITY CONCENTRATION IN uCi/LI 
DECAY 

MEASURED ERROR CORRECTED ERROR 

AC-228 LLD<2.49E+Ol LLD<2 . 49E+Ol 
AC-228A LLD<2.49E+Ol LLD<2.49E+Ol 
AC-228B LLD<2.31E+02 LLD<2.31E+02 
AG-108M LLD<4.23E+Ol LLD<4.23E+Ol 
AG-llOM LLD<3.79E+02 LLD<3.79E+02 
AM-241 LLD<l.62E+02 LLD<l.62E+02 
AM-243 LLD<4.87E+Ol LLD<4.87E+Ol 
AM-243A LLD<4.87E+Ol LLD<4.87E+Ol 
AM-2438 LLD<5.11E+03 LLD<5.11E+03 
~-41 LLD<9 . 07E+OO LLD<9.07E+OO 
AU-198 LLD<3.66E+Ol LLD<3.66E+Ol 
BA-133 LLD<4.67E+Ol LLD<4.67E+Ol 

-139 LLD<8.45E+Ol LLD<8.45E+Ol 
BA-140 LLD<l.17E+02 LLD<l.17E+02 
8~-141 LLD<9.55E+Ol LLD<9.55E+Ol 
§,s-7 LLD<4.32E+02 LLD<4.32E+02 

- -07 LLD<2.39E+Ol LLD<2.39E+Ol 
12 LLD<6.05E+Ol LLD<6.05E+Ol 

~.-,14 LLD<7.77E+Ol LLD<7.77E+Ol 
W -214A LLD<7.77E+Ol LLD<7.77E+Ol 
BI-2148 LLD<4.81E+Ol LLD<4.81E+Ol 
81 ~214C LLD<3.04E+Ol LLD<3.04E+Ol 
~-109 LLD<6.07E+02 LLD<6.07E+02 
CE-139 LLD<l.91E+Ol LLD<l.91E+Ol 
G , 141 LLD<3.25E+Ol LLD<3.25E+Ol 
CEPR144 LLD<2.72E+02 LLD<2.72E+02 
~56 LLD<6.82E+OO LLD<6.82E+OO 
C0-57 LLD<l.79E+Ol LLD<l.79E+Ol 
C0-58 LLD<6.72E+OO LLD<6.72E+OO 
C0-60 LLD<4.71E+OO LLD<4.71E+OO 
CR-51 LLD<2.37E+02 LLD<2.37E+02 
CS-134 4.01E+02 +-2.76E+Ol 4.01E+02 +-2.76E+Ol 

CS-136 
CS-137 
CS-138 
EU-152 
EU-154 
EU-155 
FE-59 
HF-181 
I"' '")3 

l 
J2 

1-133 
I-134 
I-135 

LLD<6.74E+OO I LLD<6.74E+OO 
5.07E+04 4-6.65E+02 5.07E+04 +-6.65E+02 

LLD<l.13E+Ol LLD<l.13E+Ol 
LLD<3.60E+Ol LLD<3 :60E+Ol 
LLD<l.93E+Ol LLD<l.93E+Ol 
LLD<6.84E+Ol LLD<6.84E+Ol 
LLD<l.38E+Ol LLD<l.38E+Ol 
LLD<5.08E+Ol LLD<5.08E+Ol 
LLD<2.96E+Ol LLD<2.96E+Ol 
LLD<3.69E+Ol LLD<3.69E+Ol 
LLD<2.35E+Ol LLD<2.35E+Ol 
LLD<3.48E+Ol LLD<3.48E+Ol 
LLD<l.17E+Ol LLD<l.17E+Ol 
LLD<2.68E+Ol LLD<2.68E+Ol 

ENERGY COMPARISON 
(KEV) 

EXPECT DIFF 

911.07 
911.10 
338.40 
433.94 
657.76 
59.54 
74.67 
74.67 
43 .10 

1293.64 
411. 80 
356.02 
165.85 
537.27 
190.23 
4 77. 59 
569.70 
727.27 
609.32 
609.32 

1120.28 
1764.51 

88.03 
165.85 
145.44 
133.51 
846.76 
122.06 
810.75 

1332.50 
320.09 
795.84 -0.15 
604.70 0.01 
818.51 
661.65 -0.01 

1435.86 
1408 .01 
1274.45 
105.31 

1099.25 
482.20 
279.20 
364.48 
667.69 
529.69 
847.03 

1260.41 

--' 56 
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WHC-SO-WM-DP-025 
Addenqum 17 _Rev 0 

K-40 9.98E+02 +-l.46E+02 9.98E+02 +-l.46E+02 
KR-85 LLD<8.00E+03 LLD<8.00E+03 
KR-85M LLD<2.26E+Ol LLD<2.26E+Ol 
KR-87 LLD<9.23E+Ol LLD<9.23E+Ol 

-89 LLD<l.11E+03 LLD<l.11E+03 
~n-140 LLD<8.68E+OO LLD<8.68E+OO 
LA-142 LLD<6.19E+Ol LLD<6.19E+Ol 
MN-54 LLD<7.63E+OO LLD<7.63E+OO 
MN-56 LLD<7.70E+OO LLD<7.70E+OO 
NA-22 LLD<6.87E+OO LLD<6.87E+OO 
NA-24 LLD<l.16E+Ol LLD<l.16E+Ol 
NB-94 LLD<7.93E+OO LLD<7.93E+OO 
NB-95 LLD<7.90E+OO LLD<7.90E+OO 
NB-97 LLD<4.60E+02 LLD<4.60E+02 
NP-237 LLD<l.63E+02 LLD<l.63E+02 
NP-238 LLD<2.53E+Ol LLD<2.53E+Ol 
NP-239 LLD<l.53E+02 LLD<l.53E+02 
PA-233 LLD<7.12E+Ol LLD<7.12E+Ol 
PA-234M LLD<l.30E+03 LLD<l.30E+03 
PB-210 LLD<4.25E+03 LLD<4.25E+03 
PB-212 LLD<4.89E+Ol LLD<4.89E+Ol 
Pra-212A LLD<4.87E+Ol LLD<4 .87E+Ol 
~8~212B LLD<6.94E+02 LLD<6 . 94E+02 
P~214 LLD<Z.75...E±QL LLD<7 . 75E+Ol 
PB-214A LLD<7.75E+Ol LLD<7.75E+Ol 
P'IP214B LLD<l.31E+02 LLD<l.31E+02 
~0-210 LLD<8.80E+05 LLD<8.80E+05 
P0-214 LLD<3.39E+05 LLD<3.39E+05 
Pt0-;- 216 LLD<6.68E+05 LLD<6.68E+05 
n• 1-239 LLD<2 .13E+05 LLD<2 .13E+05 

~ 241 LLD<8.54E+06 LLD<8.54E+06 
KA~224 LLD<5.24E+02 LLD<5.24E+02 
RA-226 LLD<5.52E+02 LLD<5.52E+02 
R 88 LLD<5.33E+Ol LLD<5.33E+Ol 
Ra-89 LLD<3.84E+Ol LLD<3 .84E+Ol 
RN-220 LLD<2.33E+04 LLD<2.33E+04 
RU-103 LLD<3.88E+Ol LLD<3.88E+Ol 
R0~Hl06 LLD<4.97E+02 LLD<4.97E+02 
S -124 LLD<3.25E+Ol LLD<3.25E+Ol 
SB-125 LLD<2.53E+02 LLD<2.53E+02 
SC-46 LLD<7.23E+OO LLD<7.23E+OO 
SE-75 LLD<3.65E+Ol LLD<3.65E+Ol 
SN-113 LLD<4.98E+Ol LLD<4.98E+Ol 
SR-85 LLD<3.51E+Ol LLD<3.51E+Ol 
SR-91 LLD<4.47E+Ol LLD<4.47E+Ol 
SR-92 LLD<7.17E+OO LLD<7.17E+OO 
TA-182 LLD<2.07E+Ol LLD<2.07E+Ol 
TC-99M LLD<l.81E+Ol LLD<l.81E+Ol 
TE-123M LLD<l.98E+Ol LLD<l.98E+Ol 
TE-125M LLD<5.20E+03 LLD<5.20E+03 
TE-132 LLD<2.32E+Ol LLD<2.32E+Ol 
TH-228 LLD<l.67E+03 LLD<l.67E+03 
TH-234 LLD<3.59E+02 LLD<3.59E+02 
TH-234A LLD<3.59E+02 LLD<3.59E+02 
TH-234B LLD<l.19E+03 LLD<l.19E+03 
- 208 LLD<2.64E+Ol LLD<2.64E+Ol 

.35 LLD<3.57E+Ol LLD<3.57E+Ol 
U-235A LLD<3.57E+Ol LLD<3.57E+Ol 
U-235B LLD<l.49E+02 LLD<l.49E+02 
U-237 LLD<9.47E+Ol LLD<9.47E+Ol 

1460.75 
513.99 
151.17 
402.58 
220.90 

1596.20 
641. 83 
834.83 
846.76 

1274.55 
1368.60 
702.63 
765.78 
657.92 
86.50 

984.45 
277. 60 
311. 98 

1001.03 
46.50 

239 .00 
239.00 
300. 10 
351.92 
351. 92 
295.21 
804.00 
799.70 
804.90 
129 . 30 
148.57 
240.99 
186.10 

1836.00 
1031 .88 

549 . 73 
497.08 
621 . 80 
602.72 
176.33 

1120.45 
264.66 
391.67 
513.99 
555.60 

1383.94 
1121.30 
140.51 
159.00 
109 . 27 
228 . 16 
84.37 
92.50 
92 . 50 
63.30 

583. 14 
185. 71 
185 . 71 
143.76 
208.00 

-0.74 
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W-187 LLD<2.83E+Ol 
XE-131M LLD<8.95E+02 
XE-133 LLD<6.09E+Ol 
XE-133M LLD<2.07E+02 

35 LLD<2.65E+Ol 
38 LLD<2.00E+02 

Y-88 LLD<5.04E+OO 
Y-91 LLD<2.47E+03 
Y-91M LLD<3.39E+Ol 
ZN-65 LLD<2.25E+Ol 
ZR-95 LLD<l.07E+Ol 
ZR-97 LLD<7.30E+OO 

TOTAL 5.21E+04 +-6.81E+02 

WHC-SO-WM-OP-025 
Adden1um 17 R~v 0 

LLD<2.83E+Ol 
LLD<8.95E+02 
LLD<6.09E+Ol 
LLD<2.07E+02 
LLD<2.65E+Ol 
LLD<2.00E+02 
LLD<5.04E+OO 
LLD<2.47E+03 
LLD<3.39E+Ol 
LLD<2.25E+Ol 
LLD<l.07E+Ol 
LLD<7.30E+OO 

5.21E+04 +-6.81E+02 

685.74 
163.98 
81. 00 

233.21 
249.79 
258.41 

1836.06 
1204.90 
555.60 

1115.55 
756.73 
743.33 

STANDARD DEVIATION= 0.35 

EBAR = ***** MEV/DISINTEGRATION 
MAXIMUM PERMISSABLE ACTIVITY= l.06E-08 UC/LI 
TOTAL MEASURED ACTIVITY= 5. 21E+04 (+-6.81E+02) UC/LI 
% TECH . SPEC. = ****** (+-****) 

bRROR QUOTATION AT 1.96 SIGMA 
LLD CONFIDENCE LEVEL AT 85.0% 

. "" 
M 

PEAKS NOT USED IN ANALYSIS 

l.1...r~IKOIO ENERGY NET AREA ERROR 
CHANNEL KEV COUNTS % 

' • 53. 81 26.52 259. 53.6 
1.025.01 511. 98 507. 28.2 
1139.96 569.45 241. 38.2 
1Ero4.61 801.75 91. 17.5 

--

GAMMAS/SEC 

1. 71E+03 
2.07E+Ol 
l.08E+Ol 
5.55E+OO 

~-- 58 
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* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
* 
* G A M M A S P E C T R U M A N A L Y S I S 

* 
* 
* 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

CANBERRA SPECTRAN-F V2.06 SOFTWARE 

23-SEP-9118:12:36 

A N A L Y S I S P A R A M E T E R S 

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 1.0 
DETECTOR NUMBER: 1 / GEOMETRY NUMBER: 42 
SPECTRUM SIZE: 4096 CHANNELS 
ORDER OF SMOOTHING FUNCTION: 5 
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK 
PEAK CONFIDENCE FACTOR: 85.0% 
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV 
ERROR QUOTATION : 1.96 SIGMA UNCERTAINTY 

ENVIRONMENTAL BACKGROUND SUBTRACTED 
LLD CALCULATION PERFORMED 
~ SURED ENERGY DIFFERENCES LISTED 
MULTIPLET ANALYSIS PERFORMED . ,. 
SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANl: 

1 
,._. '\L YZED BY: 62820 

~AMPLE DESCRIPTION: R348-5830 
' Gf~METRY DESCRIPTION: 22ML LIQ 

SAMPLE SIZE: l.OOOOE-03 LI 
Sf~NDARD SIZE: l.OOOOE+OO EA 
A!ffiLYSIS LIBRARY FILE: ANLOOO 

/ CONVERSION FACTOR: 4.9505E-03 

CGLLECT STARTED ON 23-SEP-91 AT 17:22:08 

CcrtLECT LIVE TIME: 
REAL TIME: 
DEAD TIME: 

3000. SECONDS 
3020. SECONDS 
0.66 % 

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

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

.--



23-SEP-9118:12:36 
WHC-SD-WM-DP-025 
Addendum -17-- Re.v O 

P E A K A N A L Y S I S 

CENTROID ENERGY FWHM BACKGND 
CHANNEL KEV KEV COUNTS 

1 53.91 26.56 0.83 2658. 
2 1025.16 512.05 1. 21 2333. 
2B 510.84 
3 1210.58 604.75 1.33 913. 
4 1324.36 661. 64 1. 41 596. 
4B 661.82 
SC 1592.55 795.72 1.43 46. 
6C 1604.62 801. 76 1.43 47. 
7 2921.40 1460.24 1.85 13. 

ERROR QUOTATION AT 1.96 SIGMA 
PEAK CONFIDENCE LEVEL AT 85.0% 

p _ MULTIPLET ANALYSIS CONVERGED NORMALLY 
- ENVIRONMENTAL BACKGROUND PEAK 

NET AREA 
COUNTS 

203. 
509. 
74. 

1413. 
153493. 

35. 
1019. 
101. 
176. 

BACKGROUND SUBTRACTION PERFORMED USING FILE BKOOll 
' "' BACKGROUND DESCRIPTION: BKOOll 
BACKGROUND COLLECT STARTED ON 10-JAN-85 AT 12:00:00 

- :GROUND LIVE TIME: 6000. SECONDS 

M 

--

ERROR 
% 

67.3 
28.5 

27.6 
8.2 
0.5 

46.4 
7.2 

2-1.8 
16. 1 

NUCLIDES 

SB/TE-X 
TL-208,NA-22, 

ZN-65,RH-106 
CS-134 
CS-137 

CS-134 
CS-134 
K-40 

,-- 60 



23-SEP-9118:12:36 
· WH~~so~WM-DP-025 

Addendum 17 Rev 0 

SAMPLE: R348-5830 
'TA COLLECTED ON 23-SEP-91 AT 17:22:08 
.CAYE• TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT. 

R A D I O N U C L I D E A N A L Y S I S R E P O R T 

NUCLIDE ACTIVITY CONCENTRATION IN uCi/Ll 
DECAY 

MEASURED ERROR CORRECTED ERROR 

AC-228 LLD<2.44E+Ol LLD<2.44E+Ol 
AC-228A LLD<2.44E+Ol LLD<2.44E+Ol 
AC-228B LLD<2.30E+02 LLD<2.30E+02 
AG-108M LLD<4.23E+Ol LLD<4.23E+Ol 
AG-llOM LLD<3.79E+02 LLD<3.79E+02 
AM-241 LLD<l.62E+02 LLD<l.62E+02 
AM-243 LLD<4.88E+Ol LLD<4.88E+Ol 
AM-243A LLD<4.88E+Ol LLD<4.88E+Ol 
Af:1..243B LLD<5.15E+03 LLD<5.15E+03 
AR-41 LLD<9.07E+OO LLD<9.07E+OO 
A~-198 LLD<3.70E+Ol LLD<3.70E+Ol 
BA-133 LLD<4.69E+Ol LLD<4.69E+Ol 
B ~139 LLD<8.52E+Ol LLD<8.52E+Ol 
BA-140 LLD<l.16E+02 LLD<l.16E+02 
BA-141 LLD<9.66E+Ol LLD<9.66E+Ol 
BE 7 LLD<4.30E+02 LLD<4.30E+02 
BI-207 LLD<2.38E+Ol LLD<2.38E+Ol 

~ 212 LLD<6.42E+Ol LLD<6 . 42E+Ol 
-~-214 LLD<7.99E+Ol · LLD<7.99E+Ol 
BI-214A LLD<7.99E+Ol LLD<7.99E+Ol 
SIJ214B LLD<5.12E+Ol LLD<5.12E+Ol 
BI-214C LLD<3.63E+Ol LLD<3.63E+Ol 
C~ 109 LLD<6.09E+02 LLD<6.09E+02 
CE-139 LLD<l.93E+Ol LLD<l.93E+Ol 
CE~l41 LLD<3.21E+Ol LLD<3.21E+Ol 
WR144 LLD<2.71E+02 LLD<2.71E+02 
C0-56 LLD<7.39E+OO LLD<7.39E+OO 
C0-57 LLD<l.81E+Ol LLD<l.81E+Ol 
C0-58 LLD<7.26E+OO LLD<7.26E+OO 
C0-60 LLD<8.03E+OO LLD<8.03E+OO 
CR-51 LLD<2.35E+02 LLD<2.35E+02 
CS-134 3.93E+02 +-2.85E+Ol 3.93E+02 +-2 .85E+Ol 

CS-136 
CS-137 
CS-138 
EU-152 
EU-154 
EU-155 
FE-59 
HF-181 
HG-203 
T 1.31 

32 
1-133 
1-134 
1-135 

LLD<7.84E+OO LLD<7.84E+OO 
5.06E+04 +-6.64E+02 5.06E+04 +-6.64E+02 

LLD<l.46E+Ol LLD<l.46E+Ol 
LLD<2.76E+Ol LLD<2.76E+Ol 
LLD<l.28E+Ol LLD<l.28E+Ol 
LLD<6.87E+Ol LLD<6.87E+Ol 
LLD<l.17E+Ol LLD<l.17E+Ol 
LLD<5.04E+Ol LLD<5.04E+Ol 
LLD<2.99E+Ol LLD<2.99E+Ol 
LLD<3.66E+Ol LLD<3.66E+Ol 
LLD<2.35E+Ol LLD<2.35E+Ol 
LLD<3.56E+Ol LLD<3.56E+Ol 
LLD<l.12E+Ol LLD<l.12E+Ol 
LLD<2.57E+Ol LLD<2.57E+Ol 

ENERGY COMPARISON 
(KEV) 

EXPECT DIFF 

911.07 
911.10 
338.40 
433.94 
657.76 
59.54 
74.67 
74.67 
43 .10 

1293.64 
411. 80 
356.02 
165.85 
537.27 
190.23 
477. 59 
569.70 
727.27 
609.32 
609.32 

1120.28 
1764 . 51 

88 .03 
165 .85 
145.44 
133.51 
846.76 
122.06 
810.75 

1332.50 
320.09 
795.84 -0.12 
604.70 0. 05 
818.51 
661.65 -0.01 

1435.86 
1408.01 
1274 . 45 
105.31 

1099.25 
482.20 
279.20 
364.48 
667.69 
529.69 
847.03 

1260.41 

---\ €_ 



K-40 8.89E+02 
KR-85 LLD<8.07E+03 
KR-85M LLD<2.26E+Ol 
VQ-87 LLD<9.18E+Ol 

89 LLD<l.10E+03 
_ _ 140 LLD<8.68E+00 
LA-142 LLD<5.90E+0l 
MN-54 LLD<7.53E+00 
MN-56 LLD<8.35E+00 
NA-22 LLD<4.54E+00 
NA-24 LLD<l.36E+0l 
N8-94 LLD<7.38E+00 
N8-95 LLD<7 . 18E+00 
N8-97 LLD<4.60E+02 
NP-237 LLD<l.61E+02 
NP-238 LLD<2.82E+0l 
NP-239 LLD<l.55E+02 
PA-233 LLD<7.27E+0l 
PA-234M LLD<l.01E+03 
P8-210 LLD<4.27E+03 
P8-212 LLD<4.77E+0l 
~ -212A LLD<4.75E+Ol 
P8-2128 LLD<6.97E+02 
-PB-214 LLD<7.76E+0l 
P8-214A LL•zr--7-ot+UT 

-2148 LLD<l.28E+O2 
P~-210 LLD<8.20E+05 
P0-214 LLD<3.41E+05 
pe-216 LLD<6.94E+05 

~39 LLD<2 .10E+05 
~41 LLD<8.30E+06 

~-224 LLD<5.30E+02 
RA-226 LLD<5.56E+02 
R£ 88 LLD<6.35E+0l 
R8-89 LLD<3.99E+Ol 
R-N--220 LLD<2.35E+04 
R -103 LLD<3.96E+0l 
R RH106 LLD<4.81E+02 
S.S..-124 LLD<3.39E+0l 
S8-125 LLD<2.57E+02 
SC-46 LLD<7.70E+00 
SE-75 LLD<3.65E+0l 
SN-113 LLD<5.05E+0l 
SR-85 LLD<3.54E+0l 
SR-91 LLD<4.61E+0l 
SR-92 LLD<5.98E+00 
TA-182 LLD<2.07E+0l 
TC-99M LLD<l.80E+0l 
TE-123M LLD<l.97E+0l 
TE-125M LLD<5.06E+03 
TE-132 LLD<2.33E+Ol 
TH-228 LLD<l.69E+03 
TH-234 LLD<3.61E+02 
TH-234A LLD<3.61E+02 

348 LLD<l.21E+03 
08 LLD<2.70E+0l 

_ ,35 LLD<3 . 59E+0l 
U-235A LLD<3.59E+Ol 
U-2358 LLD<l.46E+02 
U-237 LLD<9.57E+0l 

WHC-SD-WM-DP-025 
_ -Adc!e-ndul!) 17 Rev 0 

+-1.44E+02 8.89E+02 +-l.44E+02 1460.75 -0.51 
LLD<8.07E+03 513.99 
LLD<2.26E+Ol 151.17 
LLD<9.18E+0l 402.58 
LLD<l.10E+03 220 . 90 
LLD<8 .68E+00 1596 . 20 
LLD<5.90E+0l 641 .83 
LLD<7.53E+00 834.83 
LLD<8.35E+00 846.76 
LLD<4.54E+00 1274.55 
LLD<l .36E+0l 1368.60 
LLD<7 . 38E+00 702.63 
LLD<7.18E+00 765.78 
LLD<4.60E+02 657.92 
LLD<l . 61E+02 86 . 50 
LLD<2.82E+0l 984.45 
LLD<l.55E+02 277.60 
LLD<7.27E+0l 311.98 
LLD<l.01E+03 1001.03 
LLD<4.27E+03 46.50 
LLD<4.77E+0l 239.00 
LLD<4.75E+0l 239.00 
LLD<6.97E+02 300.10 
LLD<7.76E+0l 351.92 
LLD<7.76E+0l 351.92 
LLD<l.28E+02 295.21 
LLD<8.20E+05 804.00 
LLD<3.41E+05 799.70 
LLD<6.94E+05 804.90 
LLD<2.10E+05 · 129.30 
LLD<8.30E+06 148.57 
LLD<5.30E+02 240.99 
LLD<5.56E+02 186.10 
LLD<6.35E+0l 1836.00 
LLD<3.99E+0l 1031.88 
LLD<2 .35E+04 549.73 
LLD<3.96E+Ol 497.08 
LLD<4.81E+02 621.80 
LLD<3.39E+0l 602.72 
LLD<2.57E+02 176 .33 
LLD<7.70E+00 1120 . 45 
LLD<3.65E+0l 264.66 
LLD<5.05E+0l 391.67 
LLD<3.54E+0l 513.99 
LLD<4.61E+0l 555 . 60 
LLD<5 . 98E+00 1383 .94 
LLD<2.07E+0l 1121.30 
LLD<l.80E+0l 140 . 51 
LLD<l.97E+0l 159 .00 
LLD<5 .06E+03 109 . 27 
LLD<2.33E+0l 228. 16 
LLD<l.69E+03 84 . 37 
LLD<3.61E+02 92.50 
LLD<3.61E+02 92.50 
LLD<l.21E+03 63.30 
LLD<2.70E+0l 583.14 

-:--- 62 

LLD<3.59E+0l 185 . 71 
LLD<3.59E+0l 185.71 
LLD<l.46E+02 143.76 
LLD<9.57E+0l 208.00 



W-187 LLD<2.83E+Ol 
XE-131M LLD<8.84E+02 
XE-133 LLD<6.20E+Ol 
XE-133M LLD<2 . 07E+02 

-135 LLD<2.64E+Ol 
..... -138 LLD<2.0IE+02 
Y-88 LLD<6.00E+OO 
Y-91 LLD<2 . 56E+03 
Y-91M LLD<3.49E+Ol 
ZN-65 LLD<2.16E+Ol 
ZR-95 LLD<l.34E+Ol 
ZR-97 LLD<7.69E+OO 

TOTAL 5.19E+04 +-6.80E+02 

WH L-~ U-WM-UP- U2~ 
Addendum 17 Rev o 

LLD<2.83E+Ol 
LLD<8.84E+02 
LLD<6.20E+Ol 
LLD<2.07E+02 
LLD<2 . 64E+Ol 
LLD<2.0IE+02 
LLD<6.00E+OO 
LLD<2.56E+03 
LLD<3.49E+Ol 
LLD<2.16E+Ol 
LLD<l.34E+Ol 
LLD<7.69E+OO 

5.19E+04 +-6.80E+02 

685.74 
163.98 
81. 00 

233.21 
249 . 79 
258.41 

1836.06 
1204 . 90 
555 .60 

1115 . 55 
756 . 73 
743.33 

STANDARD DEVIATION = 0. 26 

EBAR = ***** MEV/DISINTEGRATION 
MAXIMUM PERMISSABLE ACTIVITY= l.06E-08 UC/LI 
TOTAL MEASURED ACTIVITY= 5.19E+04 (+-6 .80E+02) UC/LI 
% TECH. SPEC. = ****** (+ -****) 

' . 
E~ROR QUOTATION AT 1.96 SIGMA 
LLD CONFIDENCE LEVEL AT 85 . 0% 
0 

M 
PEAKS NOT USED IN ANALYSIS 

• ri 

1-c..NTROID ENERGY NET AREA ERROR 
CHANNEL KEV COUNTS % 

53.91 26.56 203. 67.3 
025.16 512.05 435. 33.6 

1604.62 801.76 101. 21.8 
' . 
.,...... 

GAMMAS/SEC 

l.32E+03 
l.78E+Ol 
6.15E+OO 

---· ' 6:.3 

-~ 
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* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
* ... G A M M A S P E C T R U M A N A L Y S I S 

* 
* 
* 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

CANBERRA SPECTRAN-F V2.06 SOFTWARE 

23-SEP-9119:10:48 

A N A L Y S I S P A R A M E T E R S 

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 1.0 
DETECTOR NUMBER: 1 / GEOMETRY NUMBER: 42 
SPECTRUM SIZE: 4096 CHANNELS 
ORDER OF SMOOTHING FUNCTION: 5 
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK 
PEAK CONFIDENCE FACTOR: 85.0% 
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV 
ERj()R QUOTATION: 1.96 SIGMA UNCERTAINTY 

ENV'IRONMENTAL BACKGROUND SUBTRACTED 
LLQ_ CALCULATION PERFORMED 
M~SURED ENERGY DIFFERENCES LISTED 
M~ TIPLET ANALYSIS PERFORMED 

St TRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANl: 
YZED BY: 62820 

SAMPLE DESCRIPTION: R348-5930 
GEOMETRY DESCRIPTION: 22ML LIQ 
SAMPLE SIZE: l.OOOOE-03 LI / CONVERSION FACTOR: 4.9505E-03 
STANDARD SIZE: l.OOOOE+OO EA 
A~A'LYSIS LIBRARY FILE: ANLOOO 

COL.1. ECT STARTED ON 23-SEP-91 AT 18:20:17 
""' COLLECT LIVE TIME: 

REAL TIME: 
DEAD TIME: 

3000. SECONDS 
3023. SECONDS 
0.76 % 

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

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

~=--· 64 
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23-SEP-9119:10:48 

P E A K A N A L Y S I S 

t-'K CENTROID ENERGY FWHM BACKGND NET AREA ERROR NUCLIDES 
CHANNEL KEV KEV COUNTS COUNTS % 

1 55.60 27.41 0.83 3093. 416. 36.0 SB/TE-X 
2 1024.70 511. 83 1.38 2361. 512. 27.7 I-133,TL-208 , 
2B 510.84 74. 27.6 NA-22,ZN-65, 

RH-106 
3C 1127. 72 563.33 1.33 1192. 576 . 18.5 CS-134, 

EU-152 
4C 1139.82 569.38 1.33 1102. 1021. 15.5 CS-134, 

BI-207 
5 1210.55 604.74 1. 40 1141. 6704. 2.8 CS - 134 
6 1324.35 661. 63 1. 41 781. 158530 . 0. 5 CS-137 
6B 661.82 35. 46.4 
7C 1592.48 795.69 1. 46 169. 4615 . 3.2 CS-134 
8C 1604 . 66 801. 78 1.46 149. 439 . 9.8 CS-134 

,.ig 2346.57 1172 . 76 I. 76 120. 2453. 4. 2 C0-60 
10 2664 . 77 1331.88 1. 78 27. 2290 . 4.2 C0-60 
1 2730.12 1364 . 57 0.82 23 . 96. 25 . 4 CS-134 g 2801. 28 1400.15 I. 61 16. 36. 48.5 BI -214 n 2921. 33 1460.20 1. 91 10. 189 . 15.2 K-40 ·~ 

ET{~OR QUOTATION AT 1.96 SIGMA 
~:/4K CONFIDENCE LEVEL AT 85.0% 

C MULTIPLET ANALYSIS CONVERGED NORMALLY 
B - ENVIRONMENTAL BACKGROUND PEAK ... 
B'm'.KGROUND SUBTRACTION PERFORMED USING FILE BKOOll 
BAC KGROUND DESCRIPTION: BKOOll 
BACKGROUND COLLECT STARTED ON 10-JAN-85 AT 12 :00:00 
B1'6KGROUND LIVE TIME: 6000. SECONDS 

----· \ 1 __ 



23-SEP-9119:10:48 

~~u 0 LE: R348-5930 

WHC-SD-WM-DP-025 
Addendum · 1-7 Rev · 0 

~ COLLECTED ON 23-SEP-91 AT 18:20:17 
u~vAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT. 

R A D I O N U C L I D E A N A L Y S I S R E P O R T 

NUCLIDE ACTIVITY CONCENTRATION IN uCi/LI 
DECAY 

MEASURED ERROR CORRECTED ERROR 

AC-228 LLD<5.63E+Ol LLD<5.63E+Ol 
AC-228A LLD<5.63E+Ol LLD<S.63E+Ol 
AC-2288 LLD<2.47E+02 LLD<2.47E+02 
AG-108M LLD<4.42E+Ol LLD<4.42E+Ol 
AG-llOM LLD<3.86E+02 LLD<3.86E+02 
AM-241 LLD<l.74E+02 LLD<l.74E+02 
AM-243 LLD<S.lOE+Ol LLD<5.10E+Ol 
AM-243A LLD<5.10E+Ol LLD<5.10E+Ol 
~-2438 LLD<5.43E+03 LLD<5.43E+03 
AR-41 LLD<l.05E+Ol LLD<l.05E+Ol 
A0-198 LLD<3.91E+Ol LLD<3.91E+Ol 
6.A-133 LLD<4.93E+Ol LLD<4.93E+Ol 
B'A'-139 LLD<9.01E+Ol LLD<9.01E+Ol 
BA-140 LLD<l.27E+02 LLD<l.27E+02 
BA-141 LLD<l.OOE+02 LLD<l.OOE+02 
~ -7 LLD<4.50E+02 LLD<4.SOE+02 

07 LLD<2.69E+Ol LLD<2.69E+Ol 
_12 LLD<l.16E+02 LLD<l.16E+02 

-214 LLD<l.38E+02 LLD<l.38E+02 
BI-214A LLD<l.38E+02 LLD<l.38E+02 
Bi 2148 LLD<l.02E+02 LLD<l.02E+02 
BI-214C LLD<3.63E+Ol LLD<3.63E+Ol 
C'fi-109 LLD<6.42E+02 LLD<6.42E+02 
C -139 LLD<2.04E+Ol LLD<2.04E+Ol 
Cf-141 LLD<3.40E+Ol LLD<3.40E+Ol 
WR144 LLD<2 .87E+02 LLD<2.87E+02 
C0-56 LLD<l.43E+Ol LLD<l.43E+Ol 
C0-57 LLD<l.90E+Ol LLD<l.90E+Ol 
C0-58 LLD<l . 38E+Ol LLD<l.38E+Ol 
C0-60 l.15E+03 +-4.95E+Ol l.15E+03 +-4. 95E +Ol 

CR-51 
CS-134 

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

81 
03 

_ .131 
I-132 
I-133 
I-134 

LLD<2.50E+02 LLD<2.50E+02 
l.78E+03 +-6.12E+Ol l.78E+03 +-6.12E+Ol 

LLD<l.50E+Ol LLD<l.50E+Ol 
5.23E+04 +-6.84E+02 5. 23E+04 +-6.84E+02 

LLD<l.25E+Ol LLD<l.25E+Ol 
LLD<4.11E+Ol LLD<4.11E+Ol 
LLD<2.67E+Ol LLD<2.67E+Ol 
LLD<7.26E+Ol LLD<7.26E+Ol 
LLD<3.26E+Ol LLD<3.26E+Ol 
LLD<S.30E+Ol LLD<5.30E+Ol 
LLD<3.16E+Ol LLD<3.16E+Ol 
LLD<3 .90E+Ol LLD<3.90E+Ol 
LLD<2.70E+Ol LLD<2.70E+Ol 
LLD<3.77E+Ol LLD<3.77E+Ol 
LLD<2.26E+Ol LLD<2.26E+Ol 

ENERGY COMPARISON 
(KEV) 

EXPECT DIFF 

911.07 
911.10 
338.40 
433.94 
657.76 

59 . 54 
74.67 
74.67 
43. 10 

1293.64 
411. 80 
356 . 02 
165.85 
537.27 
190.23 
477. 59 
569.70 
727.27 
609.32 
609.32 

1120.28 
1764.51 

88.03 
165.85 
145.44 
133. 51 
846.76 
122.06 
810.75 

1332.50 -0.62 
1173.24 -0.48 
320.09 
795.84 -0.16 
604.70 0.04 
818 . 51 
661.65 -0.02 

1435.86 
1408.01 
1274.45 
105.31 

1099.25 
482.20 
279.20 
364.48 
667.69 
529.69 
847.03 

--- 66 
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:-135 LLD<3.32E+Ol LLD<3.32E+Ol · : - 1260.41 
:-40 9.56E+02 +-l.46E+02 9.56E+02 +-l.46E+02 i460.75 -0.55 
'.R-85 LLD<8.58E+03 LLD<8.58E+03 513.99 
'. R-85M LLD<2.35E+Ol LLD<2.35E+Ol 151.17 
'.R-87 LLD<9.72E+Ol LLD<9.72E+Ol 402.58 
'.R-89 LLD<l.18E+03 LLD<l.18E+03 220 . 90 
.A-140 LLD<6.02E+OO LLD<6.02E+OO 1596.20 
.A-142 LLD<6.58E+Ol LLD<6.58E+Ol 641 . 83 
1N-54 LLD<l.39E+Ol LLD<l.39E+Ol 834 .83 
1N-56 LLD<l.61E+Ol LLD<l.61E+Ol 846.76 
lA-22 LLD<9.49E+OO LLD<9.49E+OO 1274 . 55 
~A-24 LLD<2.29E+Ol LLD<2.29E+Ol 1368 . 60 
~B-94 LLD<l.40E+Ol LLD<l.40E+Ol 702 . 63 
~B-95 LLD<l.36E+Ol LLD<l.36E+Ol 765 . 78 
~B-97 LLD<4.68E+02 LLD<4.68E+02 657.92 
~P-237 LLD<l.70E+02 LLD<l . 70E+02 86 . 50 
~P-238 LLD<6.17E+Ol LLD<6 . 17E+Ol 984.45 
~P-239 LLD<l.65E+02 LLD<l . 65E+02 277.60 
)A-233 LLD<7.66E+Ol LLD<7.66E+Ol 311 . 98 
)A-234M LLD<2.75E+03 LLD<2.75E+03 1001.03 
)B-210 LLD<4.52E+03 LLD<4 . 52E+03 46.50 
)B-212 LLD<5.14E+Ol LLD<S . 14E+Ol 239.00 
)8 12A LLD<S . 12E+Ol LLD<S.12E+Ol 239.00 
)B-212B LLD<7 .45E+02 LLD<7.45E+02 300.10 
?B-1 14 LLD<8.13E+Ol LLD<8.13E+Ol 351.92 
?B- 14A LLD<8.13E+Ol LLD<8.13E+Ol 351.92 
PB-214B LLD<l.38E+02 LLD<l.38E+02 295.21 
PO~flO LLD<l.48E+06 LLD<l.48E+06 804.00 
P0-214 LLD<7.07E+OS LLD<7.07E+05 799.70 
PO- 16 LLD<l.34E+06 LLD<l.34E+06 804 . 90 
PU: Z39 LLD<2.28E+05 LLD<2.28E+05 129.30 
PU-241 LLD<8.62E+06 LLD<8.62E+06 148.57 
RA ~224 LLD<S.57E+02 LLD<S.57E+02 240.99 
RA-226 LLD<S.80E+02 LLD<S.80E+02 186.10 
RB~ LLD<6.35E+Ol LLD<6.35E+Ol 1836.00 
RB-89 LLD<7.64E+Ol LLD<7.64E+Ol 1031.88 
RN ::-Z20 LLD<2.63E+04 LLD<2.63E+04 549.73 
RU-l03 LLD<4.15E+Ol LLD<4.15E+Ol 497.08 
RURH106 LLD<5.40E+02 LLD<5.40E+02 621.80 
SB~4 LLD<5.77E+Ol LLD<5.77E+Ol 602.72 
SB-125 LLD<2.67E+02 LLD<2.67E+02 176.33 
SC-46 LLD<l.53E+Ol LLD<l.53E+Ol 1120.45 
SE-75 LLD<3.89E+Ol LLD<3.89E+Ol 264.66 
SN-113 LLD<5.36E+Ol LLD<5.36E+Ol 391.67 
SR-85 LLD<3.76E+Ol LLD<3.76E+Ol 513.99 
SR-91 LLD<5.09E+Ol LLD<5.09E+Ol 555.60 
SR-92 LLD<7.17E+OO LLD<7.17E+OO 1383.94 
TA-182 LLD<4.79E+Ol LLD<4.79E+Ol 1121.30 
TC-99M LLD<l.90E+Ol LLD<l.90E+Ol 140 . 51 
TE-123M LLD<2.06E+Ol LLD<2.06E+Ol 159.00 
TE-125M LLD<S.48E+03 LLD<S.48E+03 109 . 27 
TE-132 LLD<2.45E+Ol LLD<2.45E+Ol 228 . 16 
TH-228 LLD<l.76E+03 LLD<l.76E+03 84.37 
TH-234 LLD<3.76E+02 LLD<3.76E+02 92.50 
TH-234A LLD<3.76E+02 LLD<3.76E+02 92.50 
TH-2348 LLD<l.29E+03 LLD<l.29E+03 63.30 

~------. r 
TL-208 LL0<3.12E+Ol LLD<3.12E+Ol 583 . 14 
U-235 LLD<3.74E+Ol LLD<3.74E+Ol 185.71 
U-235A LLD<3.74E+Ol LLD<3.74E+Ol 185 . 71 
U-2358 LLD<l.52E+02 LLD<l.52E+02 143.76 



U-237 LLD<l.01E+02 
W-187 LLD<4.66E+Ol 
XE-131M LLD<9.39E+02 
XE-133 LLD<6.47E+Ol 
y~ '~3M LLD<2.17E+02 
) 5 LLD<2.80E+Ol 
A~-i~8 LLD<2.16E+02 
Y-88 LLD<6.00E+OO 
Y-91 LLD<4.20E+03 
Y-91M LLD<3.85E+Ol 
ZN-65 LLD<3.86E+Ol 
ZR-95 LLD<2.38E+Ol 
ZR-97 LLD<l.38E+Ol 

TOTAL 5.61E+04 +-7.04E+02 

Wn l,- ::> u -m·1- u r - u c.. "" 

ADDENDUM 17 REV 0 
LLD<l .OlE+0-2 
LLD<4.66E+Ol 
LLD<9.39E+02 
LLD<6.47E+Ol 
LLD<2.17E+02 
LLD<2.80E+Ol 
LLD<2.16E+02 
LLD<6.00E+OO 
LLD<4.20E+03 
LLD<3.85E+Ol 
LLD<3.86E+Ol 
LLD<2.38E+Ol 
LLD<l.38E+Ol 

5.61E+04 +-7 . 04E+02 

208.00 
685.74 
163.98 
81. 00 

233.21 
249 . 79 
258.41 

1836 . 06 
1204.90 
555.60 

1115.55 
756.73 
743.33 

STANDARD DEVIATION= 0.29 

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

ER OR QUOTATION AT 1.96 SIGMA 
L CONFIDENCE LEVEL AT 85.0% 

. ,.. 
• 

PEAKS NOT USED IN ANALYSIS 

CB+TROID ENERGY NET AREA ERROR GAMMAS/SEC 
CHANNEL KEV COUNTS % 

I 

55.60 27.41 416. 36.0 2.15E+03 
4.70 511. 83 438. 32.7 l.79E+Ol 

11-27. 72 563.33 576. 18.5 2.56E+Ol 
1(39.82 569.38 1021. 15.5 4.58E+Ol 
116'Q4. 66 801. 78 439. 9.8 2.66E+Ol 
2730.12 1364.57 96. 25.4 9.04E+OO 
2801. 28 1400.15 36. 48.5 3.42E+OO 

68 
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: * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

G A M M A S P E C T R U M A N A L Y S I S 
* 
* 
* 

' * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

:ANBERRA SPECTRAN-F V2. 06 ,SOFTWARE 

~3-SEP-9120:09:35 

A N A L Y S I S P A R A M E T E R S 

1CA UNIT NUMBER: 2 / ADC UNIT NUMBER: 1.0 
)ETECTOR NUMBER: 1 / GEOMETRY NUMBER: 42 
;PECTRUM SIZE: 4096 CHANNELS 
)RDER OF SMOOTHING FUNCTION : 5 
~UMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK 
)EAK CONFIDENCE FACTOR: 85 . 0% 
[DENTIFICATION ENERGY WINDOW: +- 1.50 KEV 
:R R QUOTATION : 1.96 SIGMA UNCERTAINTY 

:NVJJ<ONMENTAL BACKGROUND SUBTRACTED 
_LD CALCULATION PERFORMED 
1E~RED ENERGY DIFFERENCES LISTED 
1ULTIPLET ANALYSIS PERFORMED .,.... 

5P~TRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANl: 
\NACYZED BY: 62820 

SAMPLE DESCRIPTION: R361-5530 
~EOMETRY DESCRIPTION: 22ML LIQ 
SA~PLE SIZE: l.OOOOE-03 LI 
STANDARD SIZE: l.OOOOE+OO EA 
~NJU..YSIS LIBRARY FILE: ANLOOO 

/ CONVERSION FACTOR: 5.0000E-01 

COttECT STARTED ON 23-SEP-91 AT 19:19:24 

I co CT LIVE TIME: 3000. SECONDS 
3004. SECONDS 
0.13 % 

REAL TIME: 
DEAD TIME: 

I 

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

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

• 

• 
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P E A K A N A L Y S I S 

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

I 

IC 1127.62 563.28 1.32 257. 462. 11. 4 CS-134, 
EU-152 

2C 1139.86 569.40 1.32 266. 848. 10.0 CS-134, 
BI-207 

3 1210.52 604.72 1.36 239. 5182. 2.9 CS-134 
4 1324.34 661. 63 1.44 164. 3846. 3.3 CS-137 
4B 661.82 35. 46.4 
SC 1592.49 795.69 1.42 159. 3618. 3.7 CS-134 
6C 1604.57 801. 74 1.42 133. 332. 10.4 CS-134 
7 2346.59 1172.77 1. 76 111. 2361. 4.3 C0-60 
8 2664.87 1331.94 1. 78 20. 2231. 4.2 C0-60 
9 2730.61 1364.81 2.15 7. 87 . 23.1 CS-134 

10 2921. 37 1460.22 2.16 11. 177. 15.9 K-40 

E OR QUOTATION AT 1.96 SIGMA 
PEA CONFIDENCE LEVEL AT 85.0% 

0 
C - MULTIPLET ANALYSIS CONVERGED NORMALLY 
B •r ENVIRONMENTAL BACKGROUND PEAK 
~ 

B ROUND SUBTRACTION PERFORMED USING FILE BKOOll 
BM~~uROUND DESCRIPTION: BKOOll 
BACKGROUND COLLECT STARTED ON 10-JAN-85 AT 12:00:00 
BACKGROUND LIVE TIME: 6000. SECONDS 

I 



23-SEP-9120:09:35 

SAMPLE: R361-5530 
DATA COLLECTED ON 23-SEP-91 AT 19:19:24 

WHC-S_D:-WM-DP-025 
ADDENDUM 17 REV 0 

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

R A D I O N U C L I D E A N A L Y S I S R E P O R T , 

NUCLIDE ACTIVITY CONCENTRATION IN uCi/LI 
DECAY 

ENERGY COMPARISON 
(KEV) 

MEASURED ERROR CORRECTED ERROR EXPECT DIFF 

AC-228 LLD<5.44E-Ol LLD<5.44E-Ol 911.07 
AC-228A LLD<5.44E-Ol LLD<5.44E-Ol 911.10 
AC-2288 LLD<8.35E-Ol LLD<8 .35E-Ol 338.40 
AG-108M LLD<l.31E-Ol LLD<l.31E-Ol 433.94 
AG-llOM LLD<6.09E-Ol LLD<6.09E-Ol 657.76 
AM-241 LLD<6.08E-Ol LLD<6.08E-Ol 59.54 
AM-243 LLD<l.82E-Ol LLD<l.82E-Ol 74.67 
AM-243A LLD<l.82E-Ol LLD<l.82E-Ol 74.67 
AM-2438 LLD<l.94E+Ol LLD<l.94E+Ol 43. 10 
AR.;Al LLD<9 .70E-02 LLD<9.70E-02 1293 . 64 
AU-198 LLD<l . 26E-Ol LLD<l.26E -Ol 411. 80 
BA 33 LLD<l.76E-Ol LLD<l.76E-Ol 356.02 
BA-139 LLD<3.13E-Ol LLD<3.13E-Ol 165.85 
BA :140 LLD<5.25E-Ol LLD<5.25E-Ol 537.27 
BAr 141 LLD<3.31E-Ol LLD<3.31E-Ol 190.23 
BE-7 LLD<l.26E+OO LLD<l.26E+OO 477.59 
BI. ·07 LLD<l.35E-Ol LLD<l.35E-Ol 569 . 70 
BI-212 LLD<l.04E+OO LLD<l.04E+OO 727.27 
BP'z l4 LLD<l. lOE+OO LLD<l.lOE+OO 609.32 
BI-ll4A LLD<l.lOE+OO LLD<l.lOE+OO 609.32 
BI-2148 LLD<l.05E+OO LLD<l.05E+OO 1120.28 
BI . 14C LLD<4.40E-02 LLD<4.40E-02 1764.51 
CD-109 LLD<2.31E+OO LLD<2.31E+OO 88.03 
CE- 39 LLD<7.09E-02 LLD<7.09E-02 165.85 
CE-141 LLD<l.22E-Ol LLD<l.22E-Ol 145.44 
CEPR144 LLD<l.OlE+OO LLD<l.OlE+OO 133.51 
co LLD<l.23E-01 LLD<l.23E-Ol 846.76 
C0-57 LLD<6.74E-02 LLD<6.74E-02 122.06 
C0-58 LLD<l.19E-Ol LLD<l.19E-Ol 810.75 
C0-60 l.llE+Ol +-4.82E-Ol 1.1 lE+Ol +-4.82E-Ol 1332.50 -0.56 

1173.24 -0.47 
CR-51 LLD<8.56E-Ol LLD<8.56E-01 320.09 
CS-134 l.38E+Ol +-5.38E-Ol l.38E+Ol +-5.38E-Ol 795.84 -0 . 15 

604.70 0.03 
CS-136 LLD<l.28E-Ol LLD<l.28E-Ol 818 . 51 
CS-137 l.24E+Ol +-4.44E-Ol l.24E+Ol +-4 . 44E-Ol 661.65 -0 . 02 
CS-138 LLD<l.92E-Ol LLD<l.92E-Ol 1435 .86 
EU-152 LLD<2.18E-Ol LLD<2.18E -Ol 1408 .01 
EU-154 LLD<2 .16E-Ol LLD<2.16E-Ol 1274 . 45 
EU-155 LLD<2.48E-Ol LLD<2.48E-Ol 105.31 
FE-59 LLD<2.93E-Ol LLD<2.93E-Ol 1099.25 
HF-181 LLD<l.44E-Ol LLD<l.44E-Ol 482.20 
HG-203 LLD<l.06E-Ol LLD<l.06E-Ol 279.20 
I-131 LLD<l.34E-Ol LLD<l.34E-Ol 364.48 
I-132 LLD<l.41E-Ol LLD<l .41E-Ol 667.69 
I-133 LLD<l.37E-Ol LLD<l .37E-Ol 529.69 
1-134 LLD<l. 95E-Ol · LLD<l. 95E-Ol -~ 847.03 

----71: 



I-135 LLD<3.59E-Ol LLD<3.59E-01 . . · - -
K-40 8.84E+OO +-l.41E+OO 8.84£+00 +-1.41£+00 
KR-85 LLD<3.12E+Ol LLD<3.12E+Ol 
KR-85M LLD<8.17E-02 LLD<8.17E-02 
K~ ~- LL0<3.24E-Ol LLD<3.24E-Ol 
K LLD<4.0SE+OO LLD<4.05E+OO 
LA-140 LLD<4.41E-02 LLD<4.41E-02 
LA-142 LLD<3.21E-Ol LLD<3.21E-Ol 
MN-54 LLD<l.19E-Ol LLD<l.19£-01 
MN-56 LLD<l.39E-Ol LLD<l.39E-Ol 
NA-22 LLD<7.68E-02 LLD<7.68E-02 
NA-24 LLD<l.95E-Ol LLD<l.95E-Ol 
NB-94 LLD<l.21E-Ol LLD<l.21£-01 
NB-95 LLD<l.lOE-01 LLD<l.lOE-01 
NB-97 LLD<7.38E-01 LLD<7.38E-Ol 
NP-237 LLD<6.26E-Ol LLD<6.26E-Ol 
NP-238 LLD<5.65E-Ol LLD<5.65E-Ol 
NP-239 LLD<5.84E-Ol LLD<5.84E-Ol 
PA-233 LLD<2.56E-Ol LLD<2.56E-Ol 
PA-234M LLD<2.61E+Ol LLD<2.61E+Ol • 
PB-210 LLD<l.53E+Ol LLD<l.53E+Ol 
PB-212 LLD<l.73E-Ol LLD<l.73E-Ol 
P~l2A LLD<l.73E-Ol LLD<l.73E-Ol 
PB-212B LLD<2.47E+OO LLD<2.47E+OO 
P - 14 LLD<2.77E-Ol LLD<2.77E-Ol 
PW14A LLD<2.77E-Ol LLD<2.77E-Ol 
PB-214B LLD<4.82E-Ol LLD<4.82E-Ol 
P0"'210 LLD<l.30E+04 LLD<l.30E+04 
P0-214 LLD<6.27E+03 LLD<6.27E+03 
P 1 6 LLD<l.19E+04 LLD<l.19E+04 
P 9 LLD<8.05E+02 LLD<8.05E+02 
Pv-~~1 LLD<3.20E+04 LLD<3.20E+04 
RA-~24 LLD<l.97E+OO LLD<l.97E+OO 
RA-226 LLD<l.99E+OO LLD<l.99E+OO 
R ~88 LLD<5.26E-Ol LLD<5.26E-Ol 
RB-89 LLD<6.80E-Ol LLD<6.80E-01 
R - 20 LLD<l.11E+02 LLD<l.11E+02 
RU- 03 LLD<l.39E-Ol LLD<l.39£-01 
RURfil06 LLD<2.65E+OO LLD<2.65E+OO 
S 24 LLD<4.61E-Ol LL0<4.61E-Ol 
SB-125 LLD<9.60E-Ol LLD<9.60E-Ol 
SC-46 LLD<l.58E-Ol LLD<l.58E-Ol 
SE-75 LLD<l.35E-Ol LLD<l.35E-Ol 
SN-113 LLD<l.78E-Ol LLD<l.78E-Ol 
SR-85 LLD<l.37E-Ol LLD<l.37E-Ol 
SR-91 LLD<2.22E-Ol LLD<2.22E-Ol 
SR-92 LLD<6.54E-02 LLD<6.54E-02 
TA-182 LL0<4.60E-Ol LLD<4.60E-Ol 
TC-99M LLD<6.71E-02 LLD<6.71E-02 
TE-123M LL0<7.44E-02 LLD<7.44E-02 
TE-125M LLD<l.88E+Ol LLD<l.88E+Ol 
TE-132 LLD<8.71E-02 LLD<8.71E-02 
TH-228 LLD<6.34E+OO LLD<6.34E+OO 
TH-234 LLD<l.34E+OO LLD<l.34E+OO 
T" ""'4A LLD<l.34E+OO LLD<l.34E+OO 
T 48 LLD<4.47E+OO LLD<4.47E+OO 
TL-LU8 LLD<l.62[-01 LLD<l.62E-Ol 
U-235 LLD<l.26E-Ol LLD<l.26E-Ol 
U-235A LLD<l.26E-Ol LLD<l.26E-Ol 
U-2358 LLD<5.57E-Ol LLD<5.57E-01 

1260.41 
1460.75 
513.99 
151.17 
402.58 
220.90 

1596.20 
641. 83 
834.83 
846.76 

1274.55 
1368.60 
702.63 
765.78 
657.92 
86 . 50 

984.45 
277. 60 
311. 98 

1001. 03 
46.50 

239.00 
239.00 
300. 10 
351. 92 
351.92 
295.21 
804.00 
799.70 
804.90 
129.30 
148.57 
240.99 
186. 10 

1836.00 
1031. 88 
549.73 
497.08 
621. 80 
602.72 
176.33 

1120.45 
264.66 
391.67 
513. 99 
555.60 

1383 . 94 
1121.30 
140.51 
159.00 
109.27 
228.16 
84.37 
92.50 
92.50 
63.30 

583 .14 
185. 71 
185. 71 
143.76 

WHC-SD-WM-DP-025 
ADDENDUM 17 REV 0 

-0.53 

--·· 72 
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U-237 LLD<3.55E-Ol 
~-187 LLD<4.05E-Ol 
XE-131M LLD<3.28E+OO 
XE-133 LLD<2.37E-Ol 
XE-133M LLD<7.65E-Ol 
XE-135 LLD<l.OlE-01 
XE-138 LLD<7.39E-01 
Y-88 LLD<4.99E-02 
Y-91 LLD<4.31E+Ol 
Y-91M LLD<l.68E-Ol 
ZN-65 LLD<3.60E-Ol 
ZR-95 LLD<2.18E-Ol 
ZR-97 LLD<l.21£-01 

wn l,- .:>U - r. 1·1- u r - u '- ..., 

ADDENDUM 17 REV 0 
LLD<3.55E-Ol . 208 .00 
LLD<4.05E-Ol 685.74 
LLD<3.28E+OO 163.98 
LLD<2.37E-Ol 81.00 
LLD<7.65E-Ol 233.21 
LLD<l.OlE-01 249.79 
LLD<7.39E-Ol 258.41 
LLD<4.99E-02 1836.06 
LLD<4.31E+Ol 1204.90 
LLD<l.68E-Ol 555.60 
LLD<3.60E-Ol 1115.55 
LLD<2.18E-01 756.73 
LLD<l.21£-01 743.33 

TOTAL 4.62E+Ol +-1.65£+00 4.62E+Ol +-l.65E+OO 

STANDARD DEVIATION= 0.27 

EBAR = ***** MEV/DISINTEGRATION 
~AXIMUM PERMISSABLE ACTIVITY= 1.47£-09 UC/LI 
TOTAL MEASURED ACTIVITY= 4.62E+Ol (+-l.65E+OO) UC/LI 
Yo : ECH. SPEC. = ****** (+-****) 

' 

ERRbR QUOTATION AT 1.96 SIGMA 
LL ONFIDENCE LEVEL AT 85.0% 

. ' 
PEAKS NOT USED IN ANALYSIS 

CENTROID ENERGY NET AREA ERROR 
CHANNEL KEV COUNTS % 

• I 

1127. 62 563.28 462. 11. 4 
1 IT9 .86 569.40 848. 10.0 
160,4. 57 801.74 332. 10.4 
2730.61 1364.81 87. 23.l 

a-

GAMMAS/SEC 

2.05E+Ol 
3.81E+Ol 
2.02E+Ol 
8.12E+OO 



I 

Lab Segment Serial No.: 
R348 

I 

Analysis: 
URANIUM 

Instrument: 
WB88807 
Technologist: 
J. KUNKEL 
Starting Time: 
16:00 
Ending Time: 
20:00 ,'" 

r- .. 
DescriQtion 

C) 1 INITIAL LMCS CHECK STD 
. ~ 2 REAGENT BLANK - ---------

3 SAMPLE 791 COMP 
"'"! 4 SAM DUP 791 COMP - --

5 SPIKE OF 791 COMP - ---
6 FINAL LMCS CHECK STD 

ei·• 7 
8 

('r,.! 
9 --

- i- 10 

:"'~ 

WHt-so~wM~DP-025 
ADDENDUM 17 REV 0 

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

ANALYTICAL BATCH 
Customer ID: 
791 COMPOSITE 
Sample Prep: 
UNDIGESTED 

Procedure/Rev: 
LA-925-106/A-2 
Date: 
10-23-91 

Temperature: 
23degC 
Chemist: 
S. CATLOW 

Lab ID Description 
R346-5540 11 
R347-5640 12 . -- ---
R348-5740 13 
R348-5840 14 
R348-5940 15 -·-
A361-5540 16 

17 
18 
19 ---20 

( t,. Standard Primary Book No. Second Book No. Third Book No. and 
Type and Aliquot Vol. and Aliquot Vol. Aliouot Vol. 

LMCS CHECK STD 126B38/0.1 ml 
SPIKE 90638/0.1 ml 

>--· 

SAMPLES RERUN. 

Lab ID 

Final Vol. of 
Standard 

NA 
NA 

A-6000-881 (03/92) 

___ ._.. 

74 



.. , ..... 

..._ .. ,~~ ........ 
'/()/.33f ,.).5 -'I 

.JQO 

URANIUM ANALYSIS - UNDIGESTED SAMPLE 
WHC-SD-WM-DP-025 
ADDENDUM 17 REV 0 

.......... ........,..,,... o... 1- _ _.. ,,-~, ...... , 

RERUN.,r 
• 'IS 

0... , ........... ,.,_ .. , 

"-.......... 
li/L. 

,2.0 . 'I., 

'il-20-91 111 •1~ 

c.....,c
Wl IL;! 

c-,o 
;,9, r·ni•1P 

RERUN 

~6 

""'-~ cl 

l 

·\ 

k ~q7.-~6qO lU6M~ R 
.,.__ 
IJ ........... 
't 

........ ..._.... .... .......... 
L/\-'/;·~':) - 106 tl/L 

.o:i.. 
,,'lJ 

_, .. . J 

'l-";'0- 1/ \ I 1 , .:,•1 . .' (, 

c_....-.o 
lil.:. fl l •L 

RERUN 

..,..., .... 

..... - 0.- ·-M<I~ .,,_ .. , 
re .,...,_ ,.._._. 
u L A-•/;::~,-106 0/L 

OUPL. l C/\H: ti/\l'lt'LE 

'IO 639 t.,H-J( 
• I()() 

.:l I 
• </3 

4/-~0- 1/ l l 1 I il\J • . • 

......... 

C • .-, IU 

·1•,1 u.11·11· 

RERUN 

._., ... J ..__..., .. ·• ...... , .... 

i., ...... --3'113.-:'l'i''IO lOt,/\W R 

~ii\l'lt'l. t, 5f'I l<FI> Ill • '/ 
!ci t=· I Ki:: 11> 'J() IJJ f ,(.J~ 
51"11<t: VULUl'IL-.: •/CO 

5p;~ed ./00• /0, $JO 
dH'Jf .,00-10-.soo 

.... ... .... 

...... ._ 
:~ f<l~COVEt<.Y 

• 1/,!J 
,7'/ 

c-...- 10 

·1--1, r:rn1F-

RERUN 
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0 

....... ....... ...... 
t, 361. -~::,,1u 1U61\W R 

IJ 
._ .... 
·1 

--· L.,,-•J;.!~-106 

URANIUM ANALYSIS - UNDIGESTED ~AM~L~ 

WHC:..so..:wM~DP--025-
ADDENDUM 17 REV 0 

0... , .......... 

Y-23-Yl lOa 11.1 

............... e,,_. .. c--
~ R~COV~kY Wll~~ 

c-,o 
:,nu 

II 
', I ,,_ .. , _\; 

2'!> 
I --~ 

If Jr/ ff, 59(/o 

(.½~)(.q~~j ( ~.:>.&t:(0( udt)JfMi---
( :-1'1j - [:?_. ~ 2-:f.:q 'ctfil 

;;-



Lab Segment Serial No.: 
' R348 

Analysis: 
PLUTONIUM 239/240 

lnstru ment: 
WB57237 
Technologist: 
J. KUNKEL ,-

Starting Time: 
15:00 (10-18-91) 
Ending Time: 

!I',. 
10:30 (10-21 -91) 

!r,... 

r:, 
Description 

1 INITIAL LMCS CHECK STD 
... 2 REAGENT BLANK 

3 SAMPLE 791 COMP 
\/"t 4 SAM DUP 791 COMP --- -

. ("' 5 FINAL LMCS CHECK STD 
6 

i"'" 7 

r.',l 8 
9 - 10 

~ 

WHC.:.so-WM-DP.-025 
ADDENDUM 17 REV 0 

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

ANALYTICAL BATCH 
Customer ID : 
791 COMPOSITE 
Sample Prep : 
UNDIGESTED 

Procedure/Rev: 
LA-503-156/C-3 

Date: 
10-18-91 

Temperature: 
23deoC 
Chemist: 
S. CATLOW 

Lab ID Description 
R346-5581 11 
R347-5681 12 --- -
R348-5781 13 
R348-5881 14 ·-
A361-5581 15 

16 
17 
18 -
19 -
20 

!0-- Standard Primary Book No. Second Book No. Third Book No. and 
Tvoe and Aliquot Vol. and Aliquot Vol. Aliquot Vol. 

LMCS CHECK STD 43 B43/0.1 m L 

I 

Lab ID 

Final Vol. of 
Standard 

N/A 

A-6000-881 (03/92) 

--- ·- 77 



0 

PLUTONIUM ANALYSIS -UNDIGESTED SAMPLE 
WHC-SD-WM-DP-025 
ADDENDUM 17 REV 0 

·- -- ·--·· ... ~---
o.... ........ ~ ......... 
r ·u:.::l 'U'IO LI\• :.o:l-1 :>o 

.._ ... 
·,• . {)()- /0 - ./0() . .......... ~ ...... 
~ 1;, · a.:.: J 1 ,\f,001 ,;~ 4'f.S "AEA-4BO MIN'' 
!:lTDllf.J.!~ r,F.!.ULT ✓-~/~ _ ,. . , ~U~H f'RINT.Ql:fl' 
1:l 11> V,'11... • 1 . .-11,/£, 1 :-,;,xEC / / Z,, >.,,.;. . 

.. ' 

0... , .......... ,.. ... , 

R 9-20-¥1 ll1JY :.:6 
a... ...................... 
1 ·lJ:.::l'l/'10 L.,\·• :>O::l-1 :>o --uC.l/L 

-1,1: I\G(l1T DW\HK 

COl.llir fdl uCI/L 

C-10 

. pSo s , i.cu i:,1... 

"iP.S '.J _ .. 
•A£A.480 MIN" 

~TTACH f'klNT OUT -< l.t. 7.£.·." ~\J -:-·:··---
, • • L .·-.i. ·~·. • ' • 

• ! -· ... . • • .. • • •• 

t:-Pn ·~ ;, .. :,., .. " . .......... 

-9_-::!0-91 --1.,,-:.0:.1 • l :\o --1-oLl/L · . 

.... _ 
0 .._ ... c--,o 

·1•> 1 C:IJl•lf• 

s 

.:F'?> IO•~ ,-,c__ 

(?~'- -<J . 
s 

• . I 

I' 
' ,, 

::: 7 (--r-i) 

• OS{) .5 

"IP 't.J 
. ..Af.A-400 MIN" 

.. : ·' . . · · AnA,CH PRINT OU 

'9. 'I 'I€·. C. ~~ ~:::-;;-:-

~-5 ¥'. .'t.) (?.) (. s-::i u.0 -- ~ 17 0 

~04. l.,l, 

. . I ~. ~.,.. . ... . 
. . . . . ' ·"·· ...... . .. . 

S'CJ D ~ . , ,.1,.•.;.,,•J,.,' •• · 

........... ,_..., ... 
.... , .. 

·,· 
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. ,... 

"'·' 

PLUTONIUM ANALYSIS~ UNDIGESTED SAMPLE 
WHC-SO-WM-DP-025 
ADDENDUM 17 REV 0 

......... c.. ................ 
llUl"LlCATE SAl'lf' LE. 

CUUIH AS uCI/L 

"AEA-480 MIN" 
"TTACH PRINT OUT 

~lJ. 
-----=--.. --

1 ••• ' •••• 
I:, •• :,;• lo• 

•" • ' . • .,• • - I f I 

...... , ... ........ ·• 
.... 

a.. , ........... ,, ... , 
9-:.::.1-Yl lua't.l 

.._.... i:-,o 
~•, (Jp.:. '() _ • ~ I I) 

---.. ..... c.c~,..._._ 
c.01 ' 1,:t.11 ,,f<OO 1 

~n oufs/P/J m,suLT '1.'f~c• 
t"i1 U \/1'\l •• f. P/l'f/~ ';~t;:C ✓ /'P. ,--,._, 

... .., .. ~-
•• • •, • • • f I , 

I 
I 

'I 
\ 

(! 71.tJ(z.)(. ~:i~t) 

.,3.o>'.'l-7 
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WHC~SD-WM-DP-025 
ADDENDUM 17 REV 0 

GENER,~L i'.1LF'HH E N E F: G 'i' 1·1 ,•.) H L I ;·, .l ~) 

0 

Peak 
ID 

1 
2 
3 

• eak 

ID Isotope 
I"':' 1 F'tJ2 36 

Pu238 
Hm241 

3 Pu239 
P•J 2 4 0 

Rec-v. 1,10 

DATA REDUCTION REPORT 

SAMF'LE 
R346-5581 

Fil~ ID: S03930.SPC 

Cuunted on: 10/22/91 G 2 : O 
Detecto1·/GL·o111<,:tr'.J numbl:.'r: 7/ J. 
C O IJ I I l. i, i Ill L' : '.! 1 2 8 0 . S L ' C-

P~·ak height 
Initial Final 

F' t? a I•.. c L' n t l.' r 

Init..i;;l Fi112-l 
FWHM 

I n i t .i 2 1 F _;_ r, .. , l 
1518.<l 
196.2 

1182.9 

1553.1 361.8 ·19 361.84<,' '2 <'l • 0 0 0 1 •:) • 2 1 J 

199,0 303,093 303.093 
1179,1 229.706 229.706 

2 0 , 0 0 0 :i ::; , 1:i B 
:! 0 • 0 t:J O 1 ·1 , 0 7 ·2 

AEA F' e c: I', 
Fract.. E:-:P. 
O.:i380 3.7~6 
0,0722 5. I! 99 

5 •• , 80 
0.3898 5 , 1 ,13 

:_j • 1 •I 4 

F' Ud< RESUL. TS 

Cvnt.,·oirJ 
Obs, D.i f ;··, FWHM 

J. 7/:,0 -0.001) 0,07 
5 , 4B9 0,010 0,07 
5,489 -0,009 
5, 152 -0,009 0,06 
J.152 -0. 1)08 

DETECT OF: C (: L. I B F: A T I O N 

C \J IJfl \ . 

t~~tL' L' / 111 

·12, 39 
C , '"' 
~• • C• "'! 

30,71 

E n e rs ~ ( ME V ) ::- 4 • 0 9 5 + ( 0 • 0 0 4 6 ) l C i, a nr , . l 
En e r s '::S r i.~ n g t..· ( he 1) ) : 'l , 0 9 5 T O 6 • ·1 J c, 

E f r .i c: i "-' r I c- -.J ·: 0 , 1 8 ,,) 3 C F' M / IIF' M 

Item 
R a w s P e c t r u 111 

Smoothed 
COITl>--OSite fit. 
F: e '-'- i d tJ i.s 1 s 

TOTAL COUNT DATA: 

Tot.,d 
2soo,1.o 
28003,3 
27940,4 

62,9 

;-; Et:.>C'UVt.:.' I ''.:/ 

1 ,) 'J , 0 ::., 1i 
9 9 . 9 1?8 
99,? 7 3 

0,225 

JLA 

T .:.·u 

J 1 1 .i i. j .. : :L F i r , '-' 1 

1::i/111 

43.7;3 

'"' . . 
7 "0 C J 

,; L" i:, .i V i L. ':;:, 
,.,Li / 1:! ,:.: 

0 , 108E-C1 3 
(i , 1 9 i ' E -· ,:, 4 
,:, , 1 '.:i 1 [ - ,:, •I 
,:;, , 7 6 6 E - (, ,~ 
0 ,. 7 6 6 E ·- (H 

80 

-~~ 
. .. ·-· 



1 LEGEND! RAW = ••• t MODELED 

.. •••• 3 

•••••••••••••••••••••••••••• • 3 

PEAKS 1 r 2 r •• 

WHC-SD-WM-DP-025 
ADDENDUM 17 REV 0 

ElC 

fl ...................................... ,. , ••••••••••• , •••• .., ......................................... ~ 
-,. ...... .) 

••• 2 

• • • •••• 

2. 

1 

,., 
• ••• .:.. 

• t • • 1. 

,, . ..:. 

• • • • • • • • • • • • • • • • • • ••• .:i t •• .............................................. , t t I 

••••••••••••••••••••••••••••••• 
•••••• t t t ••••••••••••• 

• • 1 
• • 1 

• • • • • . . . . . .. . . . . . . .. ' I' t • t C .. 
• • . . . •• • • • 

_ ..... ,_., .. 
~·..JC.' \) 

• • • 1 • . . . . • •••••• :l. 

-----· 
' --



WHC-SD-WM-DP-025 
Raw Data DumP fur 1~EA Sr·ect 1·um: sF·.:sn39~;0.sF'c ADDENDUM 17 REV 0 

1 0. 0. 0. 0. 0, 1 : C, l· • ' '"' :-
•._J t 

11 0. 0. 0 • 1 • 1 • 1 • 1 • '"' 0. ..:.:. . 1.,.1 I 

21 0. 0. 0 • 0. 0. 1. '"' 0 • 1 , 1 <· ...:. . 
31 0 • 1 • 0 • 0. 1 • 0 • ,., 

1 • 1 • ,·:, t' "-. 

1 • 0 • 0 • 0. 1 • o. 0. '"' 1 • ..: . • .• _! • 

0 • C,. 
,., 0. 0 • 0 • 0 • 1 • 1 . G • "- . 

61 0. 0 • 1 • 0 • 0 • 0 • 0 . ,., 
1 • ~ 

"- . ..: . 
-· 3. 0. 0 • 0 • 

..._ 
0. 0. 0 • 1 • 1 • I .I. , .;_ t 

81 0. 0 • 0 • 1 • 1 • 1. 1 , 1 , o . • . .) . 

91 0. 0. 3 • 1 • 1 • :L. ' ) 0. 0, c, t .. : ... . 
101 2 • 0 • 0. 0. 1 • 1 , 3. 0 • 1 • '.J . 

111 0. 2 • 1 • 0 • l , 1. 0. o. 0 , .. .:. .. 
121 0. 1 • 3 • 0. 1 • o. ij • 1 • 0 , o . 
J. 3 1 

..._ 0 • 0 • 0 • 0. 3. 0. 1 • 1 • 1 • ~ t 

141 2 • 1 • 0. 0 • 1 • 0. 0, 0 • G, o. 
151 0. 1 • 1 • 0. 3 • 

..._ ..._ 
1 • 0 . .:. . ...:. .. .:. . 

161 1 • 1 • 1 • 1 • ..: . 1 • 1 • 0. 1 ' 1 
171 1 • ,., 2 • 

,., 
4 • 1 • '"' 1 • 0 • "- . "- . ~ t ..: . 

181 0. 4 • 1 • ,., 1 • 1 • 0. 1 • 1, C" 
"- . ~·. 

191 '"' 3. 1 • '"' '"' 8 • C" 0 • C" 
..:.: . ..:. . ,:. . ,.) . .., . .., t 

201 11 , 11 , 12, 13, 1 7, 1 '1 • 8. 
,., , 
._ 0 • ·13, ..JO• 

~ 11 56. 66, 89, 104, 124, 141. 176, 215, 2 8 ·1 , 34G .. 
221 403. 421, 486, 573, , ...,~ 631, 661, 680, ,)77. 6 37, o.:,._, • 

~31 590, 526t 488, 403, 338, 268, 192 , 15.1\ , 11(,. -, '"' 
i -;r " 

241 4 3, 30. 17, 1 6 , ,., 4 ,. 6 . 6. 4 , ... , • "-. 

q 51 3. 4 • 6. ') C" 4, 4 • 0 • 1 , ..... . I • .., . 
, ,2 6 :L 4. 2 .. ,., 1 • '\. 2 • 9 • 1 • ,.) . ,.) t "- . 

2?1 8. 3. 6, c· 8 , .~ s . .., . ,.) . ,.) . I • "J \· 

~81 6. 1 6 , 11 , 12, 1 7 , ") 'i .... ... 23. .)0 , . ~..:.. . ..:;. I • ..:.:. ,.,,,) . 
1 •1 J • 4 'r • 57. 64, s ·, "- . 100. 76. 102, 1 1 5 , 9 'i , 

l 1 1 6 • 102. 95, 105. 11 6. 79. 68. , ,: 
Q,._1 ' 6~. •j CJ t 

~11 34+ ,., C" 10, 1 1 • 13, 8 • '"' ,::-
L, ,.) • ..:.:. t ~. .. ) i I • 

321 . ,j • 7. 3. 
,,,. 
,.) . ,.) . 3 • 3. 4 • 9 • 

,.... 
0. 

.• ~31 ,.) . 8 • 6 • 
r:- 1 3 , 20, ..: 0. 27 . 

_ ,.... 
..., • .. ~"' . J O " 

341 58. 77. 92. 1 0 1 , 166. 176. 2 26, 284. 321, 3 r,· : 1 , 

--5 51 '\36. '13 /. 539, 572. 6 1 :i , 726" 78:.i , 801 . 858, 8 ·16, 

~ 61 915, 801+ s:-; 3. 732, 628, 543. 431, 359, 2BI:\, i 71:- . 
371 141. 82. ::; 6 • 

, c- 23, 12, 11 I I • 0. l . •, ~' . 
-~s 1 0. 0. 0 • 0. 0 • 0. 0. 0. C, • 0, 

391 0. 0. o. 0 • C, ,. 0 • 0. 0. ,JI C, • 

·101 o. 0. 0. 0 • 0. 0, 0. 0 • 0 , 'J . 

411 C,. 0 • 0 • 0 • 0. 1 • 0 • 0 • o. 1 • 
421 0. 0. 0 • 0. 1 • 0. 1 • o. C, I 1 • 
431 0. '"' 1 • 1 , 0 • 0. 0. 0 • 1 ' C, .. .: . 
441 0. 1 • 0 • 0. 0 • 1 • 0 • 0. 0 • 0 , 

451 0. 0. 0. 0 • 0. 0 • 0. 0 • 0 , ,J. 
461 1 • 0. 0. 0. 1 , 1 • 0 , 0 ' 0, ( , . 

·'l 7 l 0. 0 • 1 • ,., 2 . 0, 0 , 1 • 1 • C, .. .. . 
481 1 • 0. 1 • 0. 0. 0 • 0, 1 • 0 • c, , 
491 0. 0. 0. 0 • o. 0, 0 • 0 . 0 , 'J • 
511 0. 0 • 

--- 82 --
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0 

,,... 

-

0--

WHC-SD~WM-DP-025 
ADD~NOU~ 17 ~EV b 

G E N E R f.: L ~ L P H A E N E R G Y I ,; N ,; L y s I ~ 

Peak 

ID 

ear.. 

ID 
1 

,..., ... 

3 
4 
,,.. 
..J 

1 
2 
-1 .., 

4 ... 
..J 

Isotope 
C,112 '14 
C::111243 
F'u238 
hu,241 

F'1.J2 39 
P•.J240 

Rev. 1.10 

DATA REDUCTION REPORT 

SAMF'LE 
R347-56B1 

Fil~ ID: SD40~9.SPC 

Countto>d 011! 10/22 ./ 91 @ 2! 0 
De t e c to r / G e o me t r ~ nu III L, ~ , · : 8 / 1 
C o IJ 1 , 'i:, t i r11 e : 213:1. s~c: 

FE HK td~ AL Y !5 l S 

Peak ilei!jilt Peak L·entla'r FiJHM 

Initial Finai Init.ial f- ina l Init.i~l f.in.:1 
12.S2,8 1275,.3 :5::i4 .~13 3 6 '1. 51 ~s 20.00tj 'I • 4 ') ,'.) 

112.3 111. 5 305.703 305.703 .:}O. 000 10.7<_;1 
6.4 3.8 .::::"J3.::::;co 273.5B7 36,000 j , 1: F6 
6.4 6 , 1 2 59 • 6 :! 1 259.62L 16.000 1 1 .476 
/ • 7 - C" I • ..,_t 231.378 231,3 /1-l 26,000 :i. :-\. 9 :i. / 

F' E rt i, R E SU L T S 

AEA Pec.:I· .. C\;'nt 1·0 .id Count 

T2-u 
lnit..i , , l Fi,,~l 
10,00 •:, 4.tlll 
J O C O \i O '.:, i 4 1 : 
1 8 , 0 0 ( i ::; , l 1 :2 

8.000 ·L~94 
14. ,)(.,( , :~, o:-:.: 

HL.' t.i vj l ':1 

F r a i: t • E ;-: P • 

0.902.i' :i.7<;6 
5,786 

0 • 0 8 2 8 :::; • •l 9 9 

Obs. 
5,777 

Diff. 
0 , 0 l ',' 

FWHM F: 2- t e c / 111 
0.04 30.19 

d/m 
~03,01 

u(~ .i ' 
0.91· i'l 
0, 1.25E-·0 3 

:::i.480 
0.0009 
0.0050 
0 • 0 0 8 6 3 • 1 <} 3 

5.144 

3,"'/77 0.009 
5.501 -0.002 0,03 
5,501 -0, l) 21 
5.350 0,01 
5,284 0.05 
'.J • 1 '..J 1 -0.008 0,07 
5.151 -0.007 

DETECTOR CALIBRATION 

,..., -.,;.. . / / 

0.03 
0.1 :;
c, . 2 9 

E n e r s ~ ( M E V ) , = ·1 , 0 6 4 + ( 0 • 0 0 4 7 ) ,t( C i 1 , ; r, 1 , t:' 1 
Ener~~ ranse CMeV)! 4,064 TO 6,470 

E f f .i. c i er, c <.J •· 0 • 1 .I\ fJ7 CF' M / D F' M 

Item 
Raw sPectr,Jm 

Smou i:,i1ed 
C on, f" o s i t e f j t 
F:e-...;id1.J~l~-

TOTAL COUNT DAT,;: 

TL.•t .. d 
11812.0 
118L::!,O 
11883.3 

- 7 1.4 

An a 1 ~ z t.: d L, !J : 

i: F: 12co v ~ ,· -.:; 

1 GC,. (,t_,(, 

100.c,c, o 
1 (., 0, 60·1 
-0.6 G4 

25.S "i' 0 , :i 1 "? E - 0 ·l 
0. 893E-O~i 

0 , 2 1 0 , ~-:~ <) [ - G 7 
1 , 1:2 0 , 5 0 2 E .. 0 6 

l, '73 (,.863E - Oc-
0 , 6 c, f: 1: - -~-. 6 

---
--



1 LEGEND 

,., 
t •• ..: • 

,, ,._ 

1 

,., .. ,_ 

1 

RAW= • • • • 

• • • • • • • • • • • 1 
• t ••••••••• • • • • • • • • • • • 

MODELED PEA KS= 1,~, .,, 

WHC-SD-WM-DP-025 
ADDENDUM 17 REV 0 

········•• « . . ' • • i • •• 

ETC 

i• • tt i- • ttt••······················ ........... >••· ······· ····· ··· • 

• • • ••••• ......................... • 1 
• 1 • 

.. ......... l 

--- 84 ,--



WHL-~U-WM-U~-Ul~ 
Raw Data Dump fur AE::A SPeL· t rt.Jin: S F' : S D 4 0 4 9 • S F' C ADDENDUM 17 REV 0 

1 0 • 0. 0. 0 • o·. () . 0 • 0 • 1, 
~ 

.... , .. 
11 0. 0 • 0. 0. o. 0. 0, 0. 0, o . 
21 0 • 0 • 0. 0. o. 0 • 0. 0 , ,j .. ') . 
31 0. 0 • 0. .., 1 • 0 • 0. c, • Qt (, . .:. . 
41 0. 0. 0. 0 • 0. 0 • 0, 0. G. 0 , 
51 o. 0 • 1 • 1 • 0. 0. 0. 0 • o. (, t 

61 0. 0. 0 • 0 • 0. 0 • ,j • 0. 0 • (, t 

71 0. 0. ' 0 • 0. 0. 0 • 0. 0 • 0, C, t 

81 0. 0. 0 • 0 • 0. 0. 0 • 0 • 0. 0 • 

91 0. 0 • 0. 0 • 0 • 0 • 0 • tJ . 1 • C, t 

101 0. o. 0. 0. 0 • 1. o. 0. 1 • C, • 

111 0. 0 • 0. 0. 0. 0. 0, 0 • 1 ' 1 , 
121 0 • 0. 0. 0 • 0. 1 • 0 • 1 • (i • C, • 
131 2. 0. o. 1 • 0. ,.) . 1 ' 1 • 1, 1 • 
141 1 • 0. 1 • 1 • 0. 1 • 0. 0. 1 • ~, 

.:. . 
151 0 • 0 • 1 • 1 • 0. 0, 1 • 0. 1 • (,. 

161 0 • 1 • o. 0. 1 • 0. 0. 1 I c,, ...... t 

171 0. 0. 1 • 1 • 0. 0 • 0 • 1 • C, • o. 
181 0 • 0 • 0 • 0. o. 2. 0. C, • 1 • o. 
191 0 • 0. 1 • 0. 2. 1 • 0. 1 • c,, o . 
201 .., 2. 0. 1 • 0 • 2 . 1 • 2 • ., ( ,. .:. . ... . 
21:L 0 • 1 • 0 • 1 • 2. C" 4 • ,j. .... --J • ..:.: . .:. . 
~Ql 1 • 3 • 0. 1 • ..:>. 7. 4, C" 

J. 6 , 1 • 
~1 6. .... 2 • 3 • '"' 3 • 6, 0, l , ..:: . I • .: . 
241 1. 

.., 
1 • 0. 0 • 1 • 0. 1 • 0 • "- . ,.) . 

2:)il 
..., .., 

0. 1 • C" 7 • 0, c- ,::-
4 • ..:: . ..... J • J • -• I 

261 ..., ') 2 • 1 • 1 • 4 • .... 1 • .:> • ..:: . «-• .:. , ,.), .., 1 • c- 6. ,, 1 • ,, .., 0 . 1 • .... J. ... . ... . ... . 
3 • 1 • 3. 3. 3. ,, 

I • 13, .i 1 I 1 :, .... ,~ -
20, '2'91 11 , 1 4 • 23, 29, 33, 29. 34, ·18, 4 ·;. 

,3-01 58, 48, 6 '-i. 68. 7 1 • C""C:- 70. 37. I\ 6 • JJt ~ ,_I t 

311 ., ~ 18. 9 • C" 6. 3. 4. .:> • ~j • .. V • J. .:> . 

:-r: 1 
,, 

8. 10, 7. 6. 2. 7, '"' r- ,, .... 0 t J • .;_ . 
331 .:> • 6 • 11 , ,;- 6 • 10, 7. 1 2 , 9. 9. J • 

~ 1 1 7. l·l. 21, 32, 29, 50. 66, 102, \ 33 , .i. S:i. 
~ 1 216, 258, ,, . -

.:. 0,.) • 301, 379, 379, 136. ::;os. ~27, c-- -
..J I / • 

361 6~7. 6,'2, 780, 772, 723. 677, :-:; 3 9 , ,1 1 6 , 291. 
... , ,., .. , -·- \_/ ,:, . 

57' 1 11 7. 61. --- 19, 7, .., 1 • 1 ,. 0 . 0 • ..;:. /. .:. . 
381 0. 0. 0 • 0. o. 0 • 0. 0 • C, • (, t 

~1 o. 0 • 0. 0 • o. o. 0. 0. l ' c,. 
401 0. 0. 0 • o. o. 0. 0 • 0. 0. 1..1 • 

411 0 • 0 • 0. 0. o. 0. 0 • 0. 1 • ') . 
421 o. 0. 0 • C,. 0. 1 • 1 • 0 • 0 • •J t 

431 o. 1 • 0. 0. 0. 0. 0, 0 • c,, 0 • 

441 0 • 0 • 0 • 0. 0. 0 • 0. 0, ',..I. 0, 
451 0. 0. 0. 0. 0. C,. 0. 0 . c,, . .. , . 
461 0. 0. 0 • 0. 0 • o. 0. 0 • 1 • 0 • 
471 C, t 0. o. 0. 1 • o·. 0 • 0 • 0. .... 

.:. t 

481 0 • 1 • o. 1 • 0 • C,. 0. 0, 0 , 1 ,. 
491 0. 0. o. 0. 0. 0. 0, 0 • 0 • C, • 

511 0. o. 

----\ E-

··-~ 



WHC~S07 WM-DP-025 
ADDENDUM 17 REV . O 

G E N E R A L A L P H A E N E R G Y t: I'! H L I s I ~; 

0 

Fe al-', 
ID 

1 
2 
3 
4 

Peak 
ID I s uto ,,:a_, 

3 

4 

F·u236 
Cn, 2 ,13 
Fu238 
A111241 
F'1J2 3 9 
F IJ 2 4 0 

Rev. 1.10 

DATA REDUCTION REPORT 

SAMFLE 
R348-:::i7S1 

Fil~ ID: SD60.l\3.SFC 

C0unted on: 10/26/91 @ 1: O 
D~tector/Geomt!tr~ number: 6/ 1 
C (.\IJ 1 , t t i Ill t:' : ~, 0 0 0 0 , S Ee- c: 

Peak heisht 
Initial Final 

7.0 6,:i 
2608.8 2675.2 

438,3 442.5 
1998 ,-1 2016,8 

Fear .. i.:t!rt tt:' I' 
In.i i,.i..;l F.inal 

-<'li'3.313 'i73.31.5 
361.440 361 .1!'10 
303.810 3 0 3,6 :iO 
2~1, 30'i 231.30</ 

r:• E 11 K RESULTS 

FWHM 
Initi.a:l F.i11'-:). 
:! <'l • 0 0 0 1 7 • 5 ,:> 'i 
20.000 11,600 
2 0 • 0 0 0 j :::i , 1 2 ,, 
',! 0 • 0 0 0 1 1 • 3 6 ..5 

11EA F'eak Ctc>nt1 ·u.id Count 
F ,•.3~i, ., E>: : .... • 0 i..l '..;,. 
0, 0015 6.294 
0.5240 ~ -,C' , 

._, t / JC 5.768 
3.786 ::i.768 

0.0936 5,499 5,497 
5.480 :::;,497 

0,3809 5, 1 ·13 5,156 
:i .1.1\4 3.156 

Dif,, 

-0,012 
0 . 018 
0.002 

-0,017 
-0.013 
-0.012 

FWHM 
0,08 
0,05 

0,06 

0,05 

F: 3 t :...· \.: / n, 
0. 16 

C" C" - • J ._, • ..) 0 

9,89 

40.24 

DETECTOR CALIBRATION 
Eners~<MEV) = 4,069 + (0,0047 )).( Ci1 cH1n~1 

Eners~ ranse (MeV): 4,069 TU 6,47 5 
Effic:ienc~ :. O,lY•IO CPM /D F'M 

Item 
Ri::iw sF-ect run, 
S n1 o o i:, i I t- d 
Co 111 P o s i t e f i t 
R "" ._, i d IJ .J 1 s 

TOT~L COUNT DATA: 

Total 
53803.0 
:i380.5.C, 
52825,1 

97/,9 

10 0 . 0GO 
100.000 
98,18 :~ 

1. 81 B 

62820 

I e,: 1.1 

l:?.000 J.133 
:i (j t c, ( I (, :: t ~;• Q (_T 

:i O , 0 0 0 ·l , 0 Ei G 
10 ,()(10 

rj / Ill 

4. 1 S .:; 

A, . .-i. . .iv iL~: 
uCi / L•c· 

0 , S 4 t_, , :::,, / ,' E - i:;, 6 
2 Vl,1 B 0,131E-03 

0,176E - Ci3 
7 0 , i' 8 0 , J 1 9 E - 0 ·1 

0,244E -0 4 
2 07, ~J 0,934E - 04 

0 ,934E-04 

--

- --e 



1 LEGEND RAW= •••• MODELED PEAKS 1, 2, •• r ETC 

• 4 
c:, ••• 4 

••••••••• •• 4 

•••••••• • • • • • • • • • • • • • • • t 

• t •••• • • + •• •· • • ••• • • • • • • 
• •• 4 • 

WHC-SD-WM-DP-025 
ADDENDUM 17 REV 0 

........................................ . .. ............................................... • 4 
r, 
•••••• 

3 
3 

• 4 

••••• 3 • 
'• •••••••••• 3 • ........ • 3 

,., 
• • .... 

•• t •• 2 . . . .. .. . . . . . . .. ................................ • •• 2 •• 

,..... __ . 
0 / .:,o , 0 

• 4 

....................... ................................................ ... , ... ..:: .. 
• • • • • • • • • • • ••• t • ••••••••••••••••••• t ••• t· ) ........ .. .. " ... . . .. ... t • • • •• • ..:.. 

•• t • 

" ,:_ . 

1 
1 
l. 

l 

................. 2 

---·· \ 
..--



Raw Data Dump for ~EA 
0. 

SP e C t l' IJ ffl : 

1 0. 
11 0 • 
2:L 1, 
-:: 1 

~ .J .J. 

61 
71 
81 
91 

10 1 
111 
121 
131 
141 
151 
161 
1 7 1 
181 
191 
201 
ari 1 
221 
~;5 1 
-:, 4 1 

~ 1 
•~ 1 
271 
·" ,R 1 

~ ,. l 

~ l 
321 
3'3 1 
341 
'3:i 1 

~ l 
~71 
- 1 
391 
401 
411 
421 
431 
441 
451 
461 
4 71 
481 
491 
511 

0 • 
'"' ...:. • 

3, 
1 • 
'"' ...:. . ,., ... . 
~ ~: . 
4 • 
.) . 
c:-
..J • 

6. 
1 5 , 
15, 
1 8 , 
16, 
20, 
42, 
69, 

1 8 ·'l , 
550, 

11 9:5 • 
-,-, 
I I .. , 

6 • 
13, 
12. 
----.) ...: . 
95. 

253. 
78. 
47, 
8 1 , 

,., '"'-, 
.:....:.:.1 • 

863, 
1473, 

so. 
1 • 
0. 
0. 
0 • 
1 • 
0. 
0. 
3. 
'"' .:.:. • 

6 • ,., 
.:. . 
0. 
0. 

o. 
1 • 
0 • 
0. 
2 • 

~ .. 
1 • 
3. 
4. 
4. 
4 • 
3. 
8. 
r
..J • 

1 7 , 
20. 
1 7 , 
23, 
42. 
78, 

196. 
640. 

101\2, 
30. 
1 2 • ,., , 
,..·.,.O • 

1 7, 
45, 

127, 
246, 

53. 
51, 

104, 
272, 
931, 

1499, 
48, 

1 • 
1 • 
0. 
0. 
1 • 
1 • 
0. 
0. 
0 • ,., ... . 
'"' .:. . 
1 • 
o. 

0, 0, 
0, 0, 
0, 0, 

0 • ,., .... 
0. 
1 • ,., 
.:. . 
0. 
") .... 
2 • 
3 • 
C" 
..J • 

3. 
1 0 , 
,., C" 
.:...J. 

1 7 • 
20. 
32. 
,, 5. 
99, 

208, 
679, 

1003, 
28, 
1 4 , 
13, 
27, 
59, 

162, 
238, 

60, 
58. 
92, 

306, 
103S, 
1335. 

1 9 • 
1 • 
1 • 
o. 
0. 
0 • 
0. 
0. 
0. 
1 • 
.) . 
1 • 
o. 

0 • 
0 • 
4. 
0 • 
0 • ,., ... . 
'l ... . 
2. 
4 • 
7. 
6. 

1 5 , 
1 0 , 
1 5 , 
1 7 , 
23, 
43, 
71. 

224. 
736, 
891. 
13, 
11 , 
1 6 , 
21, 
::i 1 • 

160, 
'"')r.:-
... J..). 

45, 
c:- . 
..Ju• 
97, 

347, 
1011, 
1198, 

13, 
1 • 
0 • 
0 • 
1 • 

0. 
1 • 
0 • 

1 • 

1 • 
4 • 

0. 
0 • 

SF': S.D60.43.., SF'C 
0, 0, 
0, 1 , 
2, 0, 
0 • ,., ... . 
1 • 
0 • 

1 • 
.... 
..J • 

0 • 
4 • 
c:
..J • 

9 • 
8 • 

12, 
18, 

8 • 
2,, • 
26. 
46. 
79, 

285. 
792, 
763, 

9 • 
10. 
1 2 , ,.,,., 
.:...:.. . 
, '"' o...:.. 

180 I• 

'"'C" , 
..:.JO• 

55. 
5 9, 

128, 
417, 

11 4 S , 
104~•. 

5. 
0, 
0. 
0. 
1 • 
1. 
1 • 
0. 
r:,. 
3. 
6 • 
0. 
1 • 

0 • 

1 • 
0. 
0 • 

1 • 
'"' ...:. . 
'"' .: . 
3. 
,.... 
..J. 

4. 
7 • 

18, 
16. 
1 9 , 
2 1 , 
39. 
44. 
97 • 

-- C" .., .) ..J • 

906, 
540, 
12, 
13, 
15, 
1 7 , 
60, 

17J, 
'"'~ A ~v.._, • 

37, 
69, 

156, 
•13 6, 

115 7, 
808, 

3. 
0 • 
1 • 
0. 
0 • 
,j • ,., 
"'- . 
0 • 
1 • 
3 . 
2 • 
1 • 
0 • 

WHC-SD-WM-DP-025 
ADDENDUM 17 REV 0 

0, 0, 
0, 0, 
1 , 1 , 

1 • 
'"' .:. . 
1 • 
1 • 
..: . 
C, • 

3. 
'"' ...:. . 
6, 
6 • 
4 • 

11 , 
1 2 , 
1 8, 
1 7, 
32. 
38, 

106, 
359. 

1035, 
419, 
20, 
1 6, 
19 . 
36, 
66, 

1 
... ,. 
/ .:. .. 

196. 
41, 
62, 

l ·1 7 , 
519, 

1260, 
:.as. 

1 • 
1 • 

0. 
0. 
C, • 

0. 
0. 
1 • 

{j • 

.;: • 

'"' ..:.: . 
0. 
(, • 

0 • 
1 • ,., .... 
1 • 
,:- . 
(', , 

·1 • 
'"' .,;;,. • 

,j • 

I • 

0. 

9 • 
1 3 , 
21 , 
26 , 
~~. 

46. 
129, 
·106, 

:i 05·1 , 
276, 

9 • 

9 • 
14 , 
31 , 
76, 

198, 
143, 

37. 
80 , 

182, 
r- - C" •. J I ,_I • 

1301 . 
/:23 . 

'"' ..::. . 
C, • 

0. 
1 • 
1 • 
1 • 
o . 
0, 
0. 
4 • 
'"' ...::. . 
c, • 

0. 

,,_, . 
1 • 

(, +-

c, • 
1 • 
1 • 
2 ' 
o. 
l • 

...: . 
0 • 

:; . 
4 • 

'"' 0. 

I • 

5. 
1 7 , 
-, --, 
..:.. ._ . 
43 • 
r- • 
JO • 

1 4 2 , 
•l :::i 9, 

:i. 1 4 9 , 
1 8:: • 

o, 
'") A ..:.. ,_, . 
'") L-
6- J t 

..:, ..J. 

BG, 
:238, 
1 4 S' , 

::s ·1 • 
, '"' 00, 

185, 
, ~---

0 I 7 + 

135 8 , 
273. 

1 • 
0 • 

0 • 

{j • 

0 • 
IJ .. 
0 • 
0 • 

c~·. 
c-
..J • ,., 
- • 

0. 
0 • 

(, t 

l • 
'.J . 

1 • 
l • 
.:. . 
.:. . 
,:- . 
,j • 

1 • 
~1 t 

~·. 
/ • 

I • 

2 C, • 

l ;- . . 
.L (, • 
...: o t 

3 ·l, 
r- -,_, i • 

13 9 . 
3 3 4, 

1 1 ? ·. , 
1 1 1 , 

1 1 , 
1 B • 
1 9 • 
3 5: • 
9c, , 

,.,,..,
~..:;,\,J. 

1 1 3 • --, ~..:.: .. 
, '"' u., .. 

1 8 9 . 
-. C r-
.t ;r d t 

142 7 , 
l ~ •. . ' 

1 ,. 

l • 
0. 
C, .. 

0 • 
1 • 
.:. . 
0 . 
1 • 

'"' .:. . 
...:. 1· 

C, t 

0 .. 

88 
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WHC~so-WM-DP~025 
ADDENDUM 17·REV 0 

G E N E R A L A L F' H I': E N E R G Y H N t-1 L '( S I S 

Pear .. 

. ,.. 

ID 
1 
2 
3 
4 

Peak 
iv:- ID I~utor>;;.• 

·"' 1 
C111244 
C111243 

,. 2 F'u238 
A n12 41 

! - F'u239 ~ 

Pu240 
4 ~h -2 37 

Rev. 1.10 

DATA REDUCTION REPORT 

SAMPLE 
l\348-5881 

Fil~ ID! S02269.SPC 

Counted on: 10/22 / 91 f 2: 0 
Delector/G1:<JmL't1·~ r11Jmbt..•1·: 6 / 1 
C o 1J n t t i 111 e:- ; 

F' E i'.'1 I, i'.: NA L Y ~; I S 

F'eak heisi,t Pe~I-:. cen tL•r· FWHM 

Initii.sl Final In.i t.iwl Fin.Jl Init.ii..: l Fi ni..: l 

1919.6 1912 ,~ 364.376 364.371,) '.( I\. 0 0iJ 16 • 7 ~j:-s 
304.8 315.9 3(16.391 30 6.391 24.000 17.1:.55' 

1421.3 1129.8 232.660 232,660 2/i.000 16, 1 ::iO 
1:.5.6 7.3 1:i3,::i02 153.50:2 H <} , 0 00 2.000 

F'Ei=if,; RES UL T13 

AEA F' e .:i k Cent,·oid Count 
F l 'i3 L' "l,. E ;.: ,, • Oi.1 •.,, Di f i' , FWHi-i R..: ·i,1.;.• ,_· / n, 

Tc." : 
I r, .i L- j w 1 F .i r 1 "'' 1 
·'· 2. " 0 t, 0 8 . 0 0 ,:., 

·12, 00'.) 

1:i/w 

<; . 06 7 
0.200 

i'.1 l.' i, .i V j_ L '.! 
IJ Ci;' L';;; 

o.5298 ::i, 7 9 (, 5,781 0,012 0,06 57, 6 1: ~21 I 6 /: 0, 14 ~ ........ 

5.786 5. 78·1 0.002 0, 1 '.,'l_ - .1 

0,0897 5,499 5.51::! -0.013 0,08 9.76 7:;. 6<':, 0 , :5 -~ 1 E - (H 
::i.480 3.512 -0,032 0 ,261E- 04 

0,3768 5.143 5.165 -0.022 o.os 40,99 :~6,77 C, ' 1(,3E- 0 3 
5,1'14 5,16::i -0.021 

0,003/ 1.781 1. 793 -0, 01 ;_: 0 , 01 0. '10 

DETECTOR Cf.: L I BF: A T I O N 
E n e r s 1;:1 ( M E 1,,> ) == 4 • 0 "7 2 + ( 0 , 0 0 ,1 7 ) >.< C i , a n 1 , e l 

En e r g ':1 1· a r, gt? ( Me V ) : 4 • 0 7 2 TO 6 • 4 "/ Ei 
E f f .i c- i c ,-, c 'J : · 0 , 1 7 <; 2 CF' M / D F' M 

Item 
Raw S?t?ct.runi 
~>ITIOOtileci 

C o 11, F' o s i t e f i t. 
,~: e •_, i d •J .J 1 s 

TOH• L COUNT Dr'.1TA: 

Tutal 
38640,0 
386 •l O. G 
3864 1: , 7 

·- <) • 7 

Anal1;:1;::ed o~: 

i: Rel.. u vi:.• i· ~ 

1 oo. c,c,o 
100,00 0 
100.012 

-0,01.2 

Ji_,; 

0 , 1 -~, 3E-O ;:; 
2, ~j8 C, • 116E-05 

--- 89 

··1'&: 



.:> 1 i..:_ \..t i I , \J 1 ·I .,J ~I .;.. .:.. V I • -I r· \.., 

1 LEGEND: RAW •••• M O [I E L E l"I F' I: AK !5 = -1 , 2 r , , r ET C 

WHC-SD-WM-DP-025 
ADDENDUM 17 R~V 0 

4 

4 

4 
4 
4 
4 
4 

•• 3 
•••••••••••••• • ••• ~ • .. ................................. , .......... .:., . 

............................................. .:> 

••••••••••• 

•• • 2 
~ • • • • • • • 2 

••••••• 2 
•••• 2 

• 1 
• ••• 1 

• 3 

• •• • •••• t ••• • •• • 1 • 

•• • • • t t •••• . . . •••• t •••••••• f ... • • t t C • •• ' • • • • • • 1 •• 

7378 , :::; 

••••••••••••• •••• • ••• t t •• • • • •••••• • • t • ••••••••• . . •••••••• , • •• , •• , ., . • ;. 1 

••• ••••••••••••••• • .... • t •• • • t • t t • • • • t l • 1 
• • t •• •• 1 

__ .......... 
90 

.d~~ ... :1:•.r~ 



WHC-SD-WM-D P-025 
Raw Data IlumF· fur HEA Si=,ectrum: ·EP: S.D.2 2.l 9_, SF.' C ADDENDUM 17 REV 0 

1 o. o. 0 • 0 • 0. o. (, . 0 • ( , ' ,_, . 
11 1 • 0 • 

,, 
0. 0. 1 • 0 . ·l ' 3 , r:, • .;.. . 

21 1 • 1 • 1 • 0. 0. 1 • 0. ,:, . 1 • ...,, 1· 

3 1 0. 0. 3 • 0. 1 • C, t o. 0 • 0 • r:, . 
41 ,, 1 • 1 • 0. 1 • 1 • 1 • 1 • ,J .. (,. ... t 

'.'51. 0 • 1 • 0. 0. 1 • 2 . 0 • 0. 0 . 1 ' 
61 1 • .... 0 • 0. 1. ,, 0. 1 • ,, 

,:, I' .:. . ... t ..... 
7 1 0 • 0. I 1 • 0. 1 • 1 • 0 • 0 • 0. 1 • 
8:L 0 • 0 • 0. 3 • 1 • 0 • 0 • o. ..: t C, t 

91 0. 1 • 3 • 0 . 0 • 0. o. .... 1 ,. 0 .. ...::. . 
101 1 • o. 0. 2. 1 • 0. 1 • ..., 1 , C, t ..: t 

l.11 ,, 0 • 0. 1 • 4 • 0. 1 • .... 
1 ' .;.. t .:>. ..: . 

121 0. 3. •l • 1 • 3. 0. .:> • 1 . 0 • ..: . 
131 2. 4. 

.., 
3. 0. C' ,::-

,.'.; . .:.: . .J. .J • 0 • ..: . 
141 4. 3. C"' 9, ,.... 3 • 4 • r, I ,, s . .J • .J • 7 • .. ~. 
151 0. 4 • 8. 9 • 6 • 4 • 6. 6 . 9. 6 -
161 4. 3 • 8. s. 4. 

...., C' .... 
/ t .J t ..:.: . .:. ' -=' • 

171 ,.., 
3. 6 • 6 • 3. 2 • 7. 3 • 

,.., 
.... t :, • ,J • 

181 r.:-
.J t 

C' ~· . 6, 3. 1 • 8. 6 •· 4 • 6, o , 
191 8. 9 • 9 • 8. 6 • 10. 1 0. 10, 8 • 0. 

201 11 , 9. 14 • 18. 18. 12. 26. 2 ,; • 31. /\ 7 . 
~ 1 53. 7 7, 98, 109, 10S, 149. 161, 23 2. ,.., , , 

.:..OC• t 3 1 •). 
221 350. 3<i 7. '180, 526. 56 2 . 629, '? :i. 9. 7 ,19 , 7 1}7 , - .. r · ,-

/ ..J ··-' •· 

Ti l 802 , 776 , 800, 697, 69 J , 566, ~-- '1 33, 3 36 . ,, - . 
.J .:> I • - / 0 I· 

~ 1 2 31 • 179. 139. 94, :;2. 35, ,..,~ 1:i • :i ::; • :l (, . .:.. I • 

4 • 9. 2 • 7 • ') 6. 8. C' c; • ..::51 I • ..:.. t ~· . 
2 ·61 6 • 

,.... ,.,. 
4 • 4. 

,.... 
9 • ') t 

,.... 
1 • .,J • .,J • .,J. 0 • 

271 ,.., 
I t 10, 3. 8. 3. 6. 4 . 4 , 1 : • ..... 

26 1 1 7 , 12 • 10. 17, ,, C' 24, 29, 35 • 3 <;- , .:>' ' .... ..J • ~ . 
,:W 1 52. 68. 70, 90. 103, 105, 11 9 , 122, l '1 7 , 15 (, , 
301 147, 1 ::;s. 170, 167, 167. 153, :i. 63, 1 5~ • l•H.i, 1 ::; 0 , 
'3'1 1 113. 112. 69, 59. 54, 49, 28, 2 ,, • 16, 12, 
321 1 7, 7 • 10, 8. 14, 11 , 6 • ,.... 

8. 1 0 , .J • 

3'3 1 1 0, 11 , 19, ,.., , 
.... o. 17, 32. ::: 8. 29 , ,12, r· ,., 

.J .. .: • 

341 71. 76. 77. 119, 160, 192. 219, 258. 7..,..., :'.-63. ...., ._ - . 
351 1 '") (' 

·- ',J • '190 , 5'19 , 573, 657, 79::; , 807 , "' ,, oco , 930. 9 ·) 0 , 
,s,,p 1 1':)51, 1072. 1114, 1024, 996. 909. 901, 815, 64 8 , 61 . , 
371 477. 387. 276. 214. 133. 106. 83. 45 , -,-

..:.. I ' 1 ~' 
n 1 1 • 7. C" 

.,J • 1 • 1 • 0 • 0 • 1 • 0 • 0 • 
391 1 • 0. o. 0. 1 • l • 0 • 0 • 0. o. 
401 o. 0 • 0. 1 • o. 0. 0 • 0 • 0, o . 
411 o. 0 • 0. 1 • 0. 1 • 1 • 0. 0. c, t 

421 0. 0 • 0. 0. 0. o. 0, 0. .:, . 0 • 

431 o. 0 • 0. 4 • 1 • 1 • 0. 1 • 0 • 0 . 
441 0 • 0 • 0 • 0. 0. 0. 0 • 0. 0 . 0 • 
451 0. 0. 0. 0. o. 0. 0. 0. 0 • l • 
461 0. 1 • 0. 0. 0 • 1 , o. 0 • 1 • C• • 
..o, 71 1 • 0. 0 • 2. 0 • 2 . 4. 3 • 0 • (, t 

•181 1 • 1 • 0. 0. 0. 0. 1 • 0 • 0, 0 . 
•l 91 C, • 0 • C, • 0. 0. 0. 0. 0 • 0, 0 , 
511 0. 0. 

\~:-·9t --
. <Jtpll f%-

-~ 



WHC-SD-WM-DP-025 
ADDENDUM 17 REV 0 

G E N E R A L A L F' H A E N E R G Y ANALYSI~: 

Peal--, 
ID 

0 
Peak 

1 

3 

1
'1 L1 I~;oto:=-e 

F· u 2 :::S6 
Cm243 
Pu238 
Am241 

3 F'u239 
F'u240 

Peak 
Initial 
1823.0 
233.~; 

1403.'1 

Rev. 1.10 

DATA REDUCTION REPORT 

SAMPLE 
R361-::i581 

File ID: SD4047.SPC 

Counted on: 10/21/91 @17! 0 

Detector/Geometr~ number: 8/ 1 
Count time: 

PEAi'( ANALYSIS 

heisht Peak center 
Final Initial Final 

1856.J 364.062 364.062 
234.8 305.370 305.370 

1412.1 23J.12~ 2J3.125 

PEAK F:ESUL ·r S 

30000. Sec 

FWHM 
Initial Final 
20.000 9.9~3 
20.000 10.825 
20.000 10.381 

AEA Peak Centroid Co1.Jnt 
Rate elm 

.53.22 
Fraet. E :-:P. ULis. l.)iff. FWHM 
0.5424 5, 7:::i6 ~ I 7/'.2 -0,016 0.05 

5.786 5. Tl:!. 0.014 
0.0690 5.4<,,',-' 5.496 0.003 0. 05 

5.480 5.4<;6 -0.016 
0.3886 5.143 :; • 157 -0,014 0. O:i 23.80 

5.144 3. 1 :57 -0.013 

DElEc ·r• R CALIBRATION 
Energ~(MEV) = 4,061 + (0.0047)*Channel 

En e r g '=- r a r1 g e ( M e V ) : 4 • 0 6 1 T U 6 • 4 6 7 
Efficiene~ = O.l~l<r CPM/DPM 

TUl'AL cuuN·r DATA! 

Tc:u 
Initial Final 
10.000 4,386 
10.000 
10.000 

: , , 1 o::: 
!j.88 7 

(lctivi L !:: 

d/m uCi / e a 
223,14 O,lOlE-03 

0,13~E- 0 3 
38.64 0,174E-04 

0.133E-04 
1~6.6:i 0, 7 06E- 0 4 

0./06E- 0 4 

Item 
Raw : -Peet r1J111 
S111oothed 
C o 111 P o s i t e f i t 
R e s i r:.i 1J cl 1 s 

Total 
30619.0 
30618.0 
3()619 .2 

-1 • 2 

;~ r:ecovers 
100.000 
99,997 

100.001 
-0.004 

Anal~zed b~: 
62820 

~--·92 
.-..-



J r tr... ~ I t \ W I I \J L.1 .. 1 V .... ~ • w I L, 

1 LEGEND 

. ,,.,.. ·-: 
• ... ~ 

t ••• •• • • ••• • 

I"'.' 

•• • • 

-, . ..., . 

MODELED r'EAKS 1,2,.,, ETC 

WHC-SD-WM-DP-025 
ADDENDUM 17 REV 0 

. ~ .. • • • • • • • • • • • • • • • •••••• . . . . . .. . . . .. ....... . • 3 
• • . . . • • •••••••••• ... • • • • • • • • • • • ••• • •• 3 . . . ••• . 3 
• f" 

,, 
• • ••• -

• 2 
• 2 

• 1 
••• 1 

•• • • • •• • • • • • • • • 1 
• • • ... • • • • • •• . . • • • •• • ..... . . • • • • • • • • • • • • • • • • • 1 • • • 

6/69.::, 

• •• • •••• • •• • •• • • • • • • • • • • ••• • ...... • • • ••••••• • ••••••• • •••••••••••••••• 1 
...... • •• • ••• • •••• • ••••••• • 1 
• 1 

-----9'"'' 
\ '-



WnL-.::> U- Wl 'I-U t'-U CJ 

Raw Data D•.JITIP for AEA SPectrum: S 1-~ : S D 4 0 4 7 • S F' C ADDENDUM 17 REV 0 
1 0. 0. 0. 0. 0 •·. -1 • . 1 • 1 • o. 0 • 

--~ 
::-

11 0. 0. o. 0. 0. 0. 1 • 0. 0 • o . 
21 0. ") 0. 0. 0. 1 • 0 • 0. 1 • 0. ,;.. . 
31 0 • 0. 0 • 0. 1 • 0. 0. 0. 0. 0. 

1 • 0. 0 • () . 1 • 0. 0 • 0 • 0. 1 . 
0. 0. o. () . 0. 0. 0 • 1 • 0 • 1 • 

61 1 • o. 0 • 0. 0. 0 • 0 • 0 • 0. 0 . 
71 '1 .:.. . 0. IO t 0 • 0. 0. 1 • 0. 0. 1 . 
81 1 • 0. 0. 0. 1 • 0. r) .... 0. 0. 1 . 
91 o. 0. C" 1 • 0. o. 0. 0 • 1 • 0 • J. 

101 1 • 1 • 0. 1 • 0. r) o. o. 0. 0. .:.. . 
111 0. o. 0. 0 • 1 • 0. 0. 1 • 1 • 0 • 
1:21 o. 1 • 0 • 0 • 0. 3. 1 • 1 • 1 • 4 • 
131 3, 0. 1 • 1 • ') r) 1 • '1 '") 0 . ... . .... ... • .... 
141 0. r) 0. ") 1 • 1 • ") 0. 0. 1 • .... 

-• 
,;.. • 

151 0 • 
'1 0. 0 • 0 • 1 • 3. 1 • 1 • 

') - . - • 

161 '1 0. 2. 0 • 0 • 1 • 2. 0. 4. 2. ,;.. . 
171 ') 6. 1 • 1 • 1 • '1 1 • 

') 4 • 1 . -. ,;.. • ,;.. • 

181 1 • 1 • 3 • 3. 4 • 1 0. ,:: 4. r. 0 
J. J • , . 

191 8. 9. 6. 3. 8 • 11 , 10. 9. 6. 1:. 
201 10. 1 •1 13. 9. 1 4 • 15. 16. 28. 31. . ) ,. 

,;.. . - ..., . 
211 29, 42, 39. 47. 75, 78, 112. 1 :27, 185. 183. 
2Y 1 209. 301. 356. 343. 444, 549. 582. 6!:i9. 7 25, /88 . 
~ 1 /9"7'. 805. 824. 7 91. 6?1. 567. 452, 348, 224. 135. 
241 71, 39. 34. 1 r) 3. 1 • 1 • 1 • 1 • 1 • .... 
::t;/)1 0. 1. 1 • 4 • 4 • 

C" C 4 • 
') ·r 

J • J • ,;.. • ..., . 
261 3 • 4. 3. C" 3 • 

r) 4 • 9. r ) 4 • J. ... . ,;.. . 
:!71 4. 6 • 3. C" 6 • 9. 4 • 

r) C" -, 
J • ... • J • I • 

'>Q ,1 9. 6. 12, 13, 7 • 1 1 , 18. 1 9, 21. 26. 
36, 30. 39. 57, 6 7 , 58. 78. 81. 96. 12 6. 

1 1 6 , 120. 125. 143. 131. 134. 12:5, 96. 77 . 66. 
~11 54. 40. 15. 13. 12. 8 • 7 • 

C" 7 • ') 
J • .... 

~2'1. 16. 6, 7, 10. 9 • 9. 7 • 6. 15, 1 1 • 
331 8. 27. 18, 18. 16. 19, 28, ') ') 30. 29, .,._. 
J~i 40::-J. 59. 60, 91. 121 , 141 , 1 7:5, '..!2 3, 263. 313, 
w 3 7 4. 388. 507. 526, 613, 636. 704. 729 , 800. 9J2, 
361 983. 1020. 1045. 1011. 1059 . 923. 730. ~6 4, 425. 250. 

14 6, 76. 41 • 1 4 • 9. 
,, 
,;.. . 3. 0. 1 • o. 

381 0. 0. 0. 0 • 0 • o. 0 • o. 0 • 0 • 

3o/'l, 0 • 0. 0 • 0. 0. 0. 0 • 0. 0 • o . 
401 0. 0. 0. 0. 0. 0. 0 • 0. 0 • 0 • 
411 o. 0. o. 0 • 0. 0. 0 • 0. 0. 0. 
'121 1 • 0. 0. 0. 0. 0. 0. 0 • 0 • 0. 
431 o. 0. o. 1 • o. 0 • 0. 0. o. 1 • 
4 41 0 • '1 0. 0. 0. 0. o. 0. 0. 0. ,;.. . 
451 0. 0. 0. 0. 0 • 0. 0. 0 • 0. 0. 
461 0. 0. 0. 1 • 0 • 0. 0. 0. 0 • 0 • 
471 0. 1 • o. 0. 1 • 0. 0. 0. 3 • 0 • 
481 0. 1 • 0. o. 0. 1 • 0. 0 • 0. 0 . 
491 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 
511 0. 0. -----.. 

' 94 

_et~/41 /t1 z:-
- , ~ 
-- -



Lab Segment Serial No.: 
' R348 

Analysis: 
AMERCIUM 241 

Instrument: 
WB57237 
Technologist: 
J. KUNKEL 
Starting Time: 
15:00 
Ending Time: 
20:30 ' 

U'> 

('r-. 
Description 

(j) 1 INITIAL LMCS CHECK STD 
2 REAGENT BLANK • I' - ,-

3 SAMPLE 791 COMP 

r-i-: 4 SAM DUP 791 COMP 
5 FINAL LMCS CHECK STD 

'1r, 
6 

-,1-. 7 
8 

( 1'-' 9 
10 --

:' 'j 

WHC-SO-WM- DP-025 
ADDENDUM 17 REV 0 

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

ANALYTICAL BATCH 
Customer ID : 
791 COMPOSITE 
Sample Prep : 
UNDIGESTED 

Procedure/Rev: 
LA-503-156/C-3 
Date: 
10-18-91 

Temperature : 
23degC 
Chemist: 
S. CATLOW 

Lab ID Description 
R346-5582 11 
R347-5682 12 
R348-5782 13 
R348-5882 14 
R361-5582 15 

16 
17 
18 --19 
20 

(l'-
Standard Primary Book No. Second Book No. Third Book No. and 

Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. 
LMCS CHECK STD 43843/0.1 ml 

SAMPLES RERUN. 

I 

. 

Lab ID 

Final Vol. of 
Standard 

t'j/A 

A-6000-881 (03/92) 



AMERICIUM 241 ANALYSIS - UNDIGESTED SAMPLE 

WHC-SD-WM-DP-025 
ADDENDUM 17 REV 0 

.......... 
,, () c.,-/ o...,..,._/) -

C-111 

!3Tl> 

.. _ 
26 --

£DP li::.!01 AA001 
1 

• ·: _. 

s·1 OU J./38~ f<ESUL T .J. 2.!::C · . , . •;-}_;. 
6TO VI\L,:f di~ 1 :~r.:EC /() :i: >-711 ., . . ·• 

. ~ j'p, l)/.;, . .,1 7~1;-0 (1)(10c,~(1u,'):. . 
.-1111.. . 

--- ....... ,.. 
R :1'F • -~(to~. 10.:.r.w I;" --· L 1\-:lO;;J-1 :)6 

... 
......... c... .......... ,-.... 
l<f: r)l3f.li .1 L•L i\HK 

COUNl' I\S 

----., ... c.. ................. 
t.:IJUHI AS l.4Cl/L 

.uo 

,.......... ,. .. , 
11 I :1•/ ~-:, 
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-..., .. .. 
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--1 
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_I 
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'I 

--· LA-:l0.:1-1 :)o 
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7 v1 1:fll'IP 

...,_ 
I 

..... ~~ ....... 
l)Uf'L l CA I E 6{Wlf'L£ 

COUHT A9 uCI/L 

(.nn)( i . z.14<e•)(. 1)( 100")(, )~). .o (. r z 

. "''"(, ~ I 
~,,..,_.A,,C'..... ,. 2, -

0... ,_. ....... 

9~2:\-91 l\h •1:\ 

...... \MIN, c-. .. c.... 
;; fi~COVF.RY W 1 ·1 t' :.! 

I\ 
I 

I_ 
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. WHC-SD-WM-OP-025 
Adde~dum · 17 Riv o ::-

G E N E R ,; L A L P H ,; E N E R G , I ; i·i ,., L '( =· I ;::, 

Peak 
ID 

1 

r ' eak 

I D Isot.oi=-e 
:l Cn,2 4 ,; 

Cm243 
~ t1m241 

i=· •J2 3o 
3 Hlll243 
4 
t"' ~· 

F:ev. 1 , 1 0 

DATA REDUCTION REPOR T 

s.; /-iF' LE 
F;3 4t.-5~562 

Fi l~ ID: SD7671.SPC 

Counted on: 10 /26/ 91@ 1: 0 
D~t.ector / Geometr~ numbe r : 7 / l 
Cou,,i., ti111e: 

F' E ,:'\ K ,.; i--1 AL '( S I 3 

Peak. he i ~i1t F·eak L-~n t,<a,• J· FWHi1 
I rd ti al F .ini:.: l In .i t. i al Final In .i t,.i ,.d F .i n._: l 

15 .- 13 ,.,. 
367 • 0?9 ~0 / .099 :;2 .000 '11 1 ::i.2 . ~· , ..; • 

30 77 . 7 3114 .8 300.363 300 • ~c-~ ~~ .ooo ..:. / ,944 
1645 • 9 1752 • 3 254 • 709 2J4 ,709 28 .ooo :i. ;; • 6 6 0 

1 . 1 0 .o 10 7 .910 10 7 , 9 ·H) .l 2 ,000 1 2 . 123 
.., 1 ,... 

79 , 291 79 ,291 16 , 00 0 1 -: 1 12 ..: . _I • 0 ~· . 
FE (1i< RE SUL TS 

HEH 
Fract. 
0. 00'.58 

F'ea k C'-"ntroid Cwuni:.. 

0 ,582 7 

0 .4112 
,:, .oor, o 
0.0002 

E ;•;P. 

:::i,7,'6 
,:- , 786 ~· 
5.480 
:::i,4 </9 
5,234 

o·os. Di ff . FWHM 
5,802 -0. 00.S 0 ~ 19 
r: ,..., ... -
J. ov..: -o. c,16 
5.4 88 - o.oos 0 . 13 
~. 48d 0 :• 0 11 
5. 2 7 ,t - 0 . 0 ,•10 0 ~ " • ,,.., "'! 

4 • 5 8"1 0 . 06 
I\ . <} •i 9 0 > c,c. 

DETECTOR C~LIBR,;TION 

Rate e l m 
0,91 

91 ,03 

C,4. 24 
o. :;o 
0 .. 04 

Er, er :s ~ (ME 1)) = 4 • 0 7 7 + ( 0 • 0 0 4 7 ) i!'. C i1 an, H· 1 
En e rs ~ r an::! t1 ,: i'i e 1) ) ; 4 • 0 7 7 T O 6 • 4 8 3 

Efficienc ~ 0 ,1~ 00 CP M/ DPM 

I t em 
r:a w ~-Peet rum 
3 moc., i.,hed 
CumP 0 ':5il.e fit 
r: E' '.:;, i ,j OJ <./ 1 S 

TOTAL COUNT DATA: 

To ta 1 
76181.0 
761 H:i..l 
781 0 3,8 

100. 000 
100.0 0t; 

-2. ::_i24 

T c: tJ 

Ir, .i t, .i cl f- i. r, i:: l 

1. ·=> . ooc- - • 7 ,1 .:_ 

:t6 • 1._1•\ 1 •, • ,I 
,-,~-

• '7' -~ / 

j ,) • 1,_1 • ... ,, .. , "'- • 7 1:; 
0 t \) .,.., \! 0 . 1 ~ .-'' . 
,... ~ ~ ~ ,.: "9 .-~ 9 0 t ',) '.) t,_I 

Hcti vj 1 ':!-

,j i' ITI ,_1 [ i / t:.' .~ 

6 • ... 1 8 0 • 2 9 ~ E - (, ~-_; 

0 . 40 0 E- O:::i 
691,68 0 , 312E- 03 

(, . 40 7 E- 03 
·l l 7 1 • 2 9 (, , 13SE.- 0 2 

---- ---------------~---
62f;20 98 



,. 

1 

,.. ~· ,... ~· ,... ~· 

,.) 

LEGEND 

3 
3 

• • .. -:, 

• • .... \- .. .. 

SF'ECTRUM SD7671.SPC 
MODELED RAW = ••• • 

.. • • • •• • • f' "' •• 

.... ... ............... ~ ..... 
····••t••···········~··· 

WHC-S0-WM-U ~-Ul ~ 
Addendum 17 Rev 0 

1 , ,., . 
.:. ~ .. , 

~ ................................. "' ... 
• .:. • • .. ... • • ••••• • •• •• •• • •••••• W' •• •• • •• ..;. • 

'"' .. • ...:. • • • .. • • • • • .. • •••• • •• . . 3, ... 
,.,_ ... .... ~,.:- ........ . 

-::; .. ... • •• • I· • • • • 2 
'"' ...................... t • • ............. , • .:.:, 

ETC 

.., 
• '"- • • • • • • • • • • • • • • • • • • • • • • • • • • t • • • • • • • t t • • • • • • • • • • • • • • • • t • ..:.:. ,. . . . •••••••••••••••••••• . . . • • • •••••••• • ••• • • • • • 

1 • • • • • ••• •• • •••• • • 2 
1 
1 
1 
1 
1 
1 
1 
1 

• • • • • • • • •••••••• • • • • • " • • ~ t • • ... . . . . 
• • ••••• • ••• t •• • • ) • • ...... --

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

---· 

-

99 



Ra~ Data DumP for AEA s~•ec t r•Jm: 
1 0. 0, 

11 o. o. 
21 
31 
41 
:::; 1 
61 
71 
13 1 
9 1 

10 1 
11 1 
121 
131 
1 41 
15 1 
161 
1 7 1 
181 
191 
,,n 1 
~~1 

,.... ,., , 
~ ..:.:J. .,, 
231 

~ 41 
2 51 

'.· ") , ... ,., 1 
; :71 
!.. -1 

1 
.5 0 1 
3 1 1 
~ '.21 
331 

~ 41 
3 51 
~61 
371 

m ,...1 ~o 

3 9 1 
401 
4 11 
421 
4 3 1 
441 
451 
4c:, 1 

47 :i. 
481 
4 9 1 
31 1 

4. 
1 • 
..:.:. . 
1 • 
0. 
1 • 
3. 
0. 
1 • 
0 • 
.... 
...:. . 
1 • 
1 • 

,,,. 
,J t 

..:.: • 

..., .... 
r::-
,J • 

2 1 , 
.,..,..., 
JOt 

138, - ~ .,,. 
:)V._1 • 

5 1 I\ , 

659 . 
883, 

, ..., , 
u .. o ,, 
258 , 
5::; 9. 

1290, 
1615, 

670, 
6 3 .. 

.,,. 
~ · • ..., 
.:.. • 

(', . 

; • 

r::-
,J • 

1 • 

0 • 

0. 
0, 
1 • 

(, • 

' • .} t 

1 • 
0 • 

0 . 
0 • 
0 • 

0 • 

..., .... 
C, • 

2 • 

..:.:. . 
0 • 

1 • 

1. 
1 • 

0 • 

2 • 

0 • 
2 . 
4 • 

r::
,J • 

r::~· . 
8 • 
8. 

15, 
51, 

1 4 7 , 
345, 
528 . 
6 50. 
95 6 • 
c- , . ... 
..Ju ,j .; 

244, 
559, 

, - ~ ~, 

.I. ,j I .:.. • 

1534, 
r::- ... -,_1 .,: ~ • 

c-
._t .,:) + 

,j • 

I,,.} • 

I • 

12, 
-, 
I • 

2 • 
0. 
0. 
0 • 

0 • 

0 • 

o. 
0 . 
C, . 

0 • 
0. 
0 • 

0 . 

0 , 0 , 
0, 0, 
2. 0, 
1 • 
1 • 
1 • 
1 • 
3 • 
,., 
...:. . 
4 • 

1 • 

., • 

0 • 

1 • 
3 • 
4 • 

6. 
7 • 

C' 
..J • 

18. 
63. 

183, 
359. 
49 / . 
702, 
975, 
528 , 
275, 
648. 

1 '163, 
1441, 

461. 
29, 

..: • 

3 • 

c
..J. 

8, 
..., .... 
0 • 

0 • 
0. 
1 • 
0 • 
1 • 
0 • 

1 • 
0 • 

0 • 

0 • 

0. 

3 • 
0. 
0. 
0. 
1 • 
2. 
0. 
5. 
1 • 
1 • 
2 • 
..., .... 
,:-_, . 
,:
,J • 

3 • 
11. 
.... ~ 
..:, I • 

70. 
207, 
386, 
5-'lO, 
729, 
934, 
45S, 
244, 
698, 

147:.:i, 
1387, 

361, 
1 9 , 

0 • 
.::. . 
9. 
0 • 

12, 
1 • 
1 • 
0 • 
0 • 
0 • 
0 • 
', • .I • 

0. 
0. 
, ... , t 

0 • 
0 • 

. SF' : ·s D 7 6 7 1 , SF' C 
0, 0, 
1 , 2 , 
2, 4, 
1 • 
1 • 
0 • 
,., 
.:. . 
..., 
.:.. . 
0. 
,., 
.:. • 

.... 

..:.: . 
1 • 
.:. . 
3. 
,j • 

2 • ... 
,j • 

'"' .., . 
11 , 
23, 
61, 

.... - , 

..: ,j .1 • 

,11 9, 
487. 
686, 
897, 
4 30 , 
310, 
822, 

1601. 
12S8, 

304 • 
..., , , 
~O• 

1 • 
1 • 
..., .... 
6. 
6 • 
0 • 
1 • 
0 • 

1 • 
0. 
0 • 
o. 
0 • 

0 • 

o. 
0. 
0 • 

0 • 
.:. . 
1 • 
0 • 

o, 
.... 
..:. • 

1 • 
4. 
1 • 
1 • 
,.... 
.:. . 
L. • 

0. 

I • 
.... 
..:. . 
9 • 

31, 
88, 

213, 
406, 
49 9 , 
773. 
896 • ... ,., ..., 
~O.:.. •· 

--:c '-' ..:.. ., . 
85 7 , 

153:,:; . 
1208, 

26 0 . 
--,c-
.:.. ._I • 

0. 
0. 
6 • 

1 0 , 
,.., 
7 • 

1 • 
0 . 
o. 
o. 
'J • 

1 • 
(, . 

0 • 
.:, . 
0 • 
0 • 

.... , t 

WHC-SD-WM-DP-025 
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0. 
0 • 
1 • 
.:. . 
4 • 
0 . 
3 • 
0 • 

1 • 
0. 
,j • 

.... 

.:.:. . 
.:. . 
..., 
.:.. . 
1 • 
1 • 
C' 
..J • 

I • 

7 • ...,,.., 
..:.. ., . 
96 , 

264, 
. , 38, 
540 , 
ao:. 
847, 
353 : 
3 1 6, --~ 7 ~ .:, • 

1622. 
1017 , 

2 0 4. 
13, 

0 • 

4 • 
6 • 
8. 
/ • 

1 • 

0 • 

0 • 
1 • 
0 • 

0 • 

(, t 

'"'' t 

0 , 

0. 
0 • 

'"'' t 

C, • 

0. 
,., 
...:. . 
..:. . 
0. 
3, 

0 • 

2 • 
..., 
... t 

,j • 

3 • 

5 • 
1 • 

..: • 

,j • 

..;:. " 
6 • 
6 . 

11 . 
~ ,1 
- , t 

106, 
287. 
'{ 6 0 , 
55·1 : 
817, 
c~ 1 7 • 
317 , 
3 7 6. 

1083. 
1620 , 
953. 
j c,4. 

,.... .., . 
•':I • 

1 • 
6 .. 
6. 
4 • 

(, t 

0 . 
0 • 
0 • 
0. 
0 • 

1 • 
0. 
0 • 

O , 
0 t

o . 

• .. , ',I 

1 • 
,:, • 

O • 
1 • 
'J. 
3 , 
1 , 
1 , 
.;;, • 

1J t 

, ... , • 

.....: • 

1 • 
,j • 

,j • 

1 • 
1 3 , 
1 3 , 
47, 

133. 
, ... ... (""\ 

.._: / ? I 

,._. ,..._ 
._•...:~ • 

c-~ -· 
J.._• C:•. 

81.: , 
·_; ,) 4 • 

2 91 t 

1 - ,.., 
" , ~,.;:, • 

-·, --
·'· ~I / .,: c 

1651, 
6 -·~ 0. 
l 1 3 , 

..:. • 

C, • 

,j • 

0 . 

1 0 • 
4. 
( , t 

,'j • 

0. 
G . 
0 • 

1 • 
C, t

o t 
0 . 
O . 
0 . 
0 • 

,,_, t· 

1 • 

..: t 

.:- t 

1..,1 • 

..:.:. . 
l . 
·1 , 
.:> • 

o . 
,} . 
..:. t 

..:.:. t 

O • 

f 1 . 

.....: t 

:, ' 
1 C, • 

1 7 • 
• ; t 

11:. 
33 ,:, . 
5 .L 9 . 
~- -· J / l"'J t-

" <"" ,-. 
0 ..JO • 

6 7 8 ~ 
,.., , ,. 
.; ~ 0 .. 

4 66 , 
113 :i . 
15 ;3 9 . 

7 13, 
1 0 G , 

.;;, ' 
0 • 
.;;, . 
,... 
...! ' 
<:" ~·. 
..: • 

( , t 

'"'' t 

0 . 
1 • 
.;;, . 
..:. • 

0' 
0 • 

l • 
'·--' t 

0 • 
0 ' 

-- 1.00 

{{;
I 

~'2-=~~L 

:-



WHC-SO-WM-DP-025 
_Aqde ndum 17 Rev 0 

GENEF:AL A L F' H A E N E R G '( i; N A L Y S l ::; 

F'eak 

r 

ID 
l ,, 
.:.. 

3 
4 
5 

I":')=· e z k 

" 
ID Isotope 
1 Cm242 ... 
,.) Cn12 ·~ 3 

Cm:244 
"1 F'1J2 38 ~· 

r~1m241 
4 
c:- N>=-·23 "7 ..; 

Ni=-237 
O' 

I~--

Rev. 1,10 

DA!A REDUCTION REPORT 

SAMF'LE 
F:347-5682 

File ID: SD2283.SPC 

Counted on: 10/26/91 @10: 0 

Detector/Geometr~ number: 2/ 1 
Co 1J n t t i ITI e : 30000, Sec 

F'EAK ANALYSIS 

F'eak he i ::!ht Pear:. center FWHM 
Initial Fi r,a l 

-, ,, 6,6 I . .:.. 
11 9, 1 122,5 

1900,5 189 } ,1 
2621,7 2634.4 

8,3 6.9 

Initial Final 
434.511 434,511 
368.951 368,951 
302,489 302,489 
256. 783 256,783 
148.498 '148 , 4 '7' t; 

F' E HI, F: E S UL T S 

Initial ~ 
24,000 
28,000 
28.000 

Final 
20,611 
15,761 
18,9C,.'8 

24.000 16.800 
32. 000 209. 3i'4 

AEA F'eal-:. Centroi;.:l Co1Jnt 
Fract, E:-;P + Obs. D1ff. Fl.:JHM Rate c/111 
0.0013 6. 11~ 6,113 0.002 0. 10 0.15 
0.0247 5,786 5,805 -0,019 0 .. 07 2.83 

5 . 796 5.805 -0, 00'!' 

Tau 
In1t1al 
12.000 
14,000 

F 11--,al 
9.142 

14.{JOO 
12.000 

7.292 
4.585 

16,000 L:5.395 

Ac-ti•; " .... . 
d / m u Ci ,. 
1.05 0,471c:.-v6 

1'7'.~53 0,880E-05 
0,642E-05 

0.3859 5.499 5,492 0. ')(j/ 0 " () 9 44,24 2,r)':,' ,OY 0 ,139E- v3 
5.480 5+492 -0.012 

O c- C.' ' ") C 
• Ju...,,.J 5, '..::78 0,08 66,78 335 .9 1 

0,0056 4,640 4,769 -o. 129 0. c;.· 8 0,64 
4,781 4,769 0 • 0 1 2 

DETECTOR CALIBf.:ATION 
Eners~<MEV) = 4,071 + ( 0,0047l*Channel 

Eners~ ranse CMeV): 4,071 TO 6.477 
Efficiencs - 0.19S8 CF'M/DPM 

Item 
F: a w ·::, P e c t:, r 1J 111 

Smoothed 
Comr:,osite fit 
F,esiduals 

TOTAL COUN T DA lA : 

Total 
57360.G 
57355'',l 
57325.0 

34.1 

;-; r: e C O 'I t! r ~; 
100,00 0 

99,998 
99, <,39 

0,059 

62820 

53+ 77 

,'J. 10 7 E-03 
0,151E-03 
0.242E-04 
0,167E-05 

---· . 



1 

r· · 
•-' 

1:·· 
,.J 

I 
\ ,.1 

~.J 

I 
_. , . I 

I ,., 
r · 
..! 

t~ 

I ,, 

-... 

LEGEND RAW= • •• • MODELED PEAKS ·. ·= 1, 2, • ·• 

• ,. • 4 

• 4 • 

.. • • • "' • • • • 4 • . . 
••• • •• • • • • •• • • • • 4 ............................................. •••• 4 

• • • • • • • • • • • • • • • • • • • • . . . • • •• • • • • • • • • • • • 

WHC-SD-WM-DP-025 
ETCAddendum 17 Rev 093:;9.o 

• • • • ••• • • • . . .. • • • • • • • 4 •• 
,._, • • • • • • • • • • • • • • • • • • • • • • • + • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 4 

13 • • •• 

• • 4 • 3 • -
• •••• 

• •• 

• • • ••• • • •• • • 3 
• • • •• • • + • • • • • • • • 

• • • • 4 • 

• •• • •••••• •• • 3 • 
-1 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • + • • • • • • • • • • • • • • • • • • • \J 

• • •••• v •••• + • .............. + ••••••• + •••••••• 

• • •• • ••• • •• 

3 • 

,.) 
,;_ 

1 

• 2 
. .., . ~ 

• 3 
• 3 

---=i:02 



WHC-SD-WM-DP-025 
Raw Data DuffiP for AEA Spectrum: · S F' : S D 2 2 8 ;3 • S.F' C Addendum 17 Rev 0 

:-1 o. 0. 0 • 0. 0. 1 • o. 3. 1 • 0 • 
11 1 • 0. 3. 4. 0. 1 • 1 • '") 1 • (i • .. . 
21 1 • 1 • '") 1 • 1 • 0 • 3, 1 • 1 • 0 • .. . 
31 0. 0 • 0. 0. 0. 1 • 0 • 

·1 0 • 0 • .., • 

41 0 • '1 1 • 0. '") ' 1 1 • 0 • 

, , 
0 • 

.... • ... .. • ..:. . 
51 0 • "'I 0. '") '") " 0 • 4. 0 • 1 . ..., . ... • ... • .:. . 
61 1 • 1 • '") '1 1 • 1 • 1 • 2. 0. 1 • 

... .. • 

7 1 '") 1 • 1 • '") 1 • 
'1 '1 0 • 1 • ,; .. . ... • .. . .. • ..:. . 

81 2. 3 • 1 • 
'") 0 • 1 • 0 • 0. 0. -;· ... • ..., . 

91 7 1 • '1 4. '1 2 • 0 • 1 • 1 • 0 • 
.., . ... • ... • 

101 1 • 4 • 0. 1 • 
'") ..... '") 1 • 3 • 

'") ... • ..: . ... • 
- • 

1 1 1 '") 4 • 1 • 1 • 3. 3 • 1 • 4 • ,:. . ,:. . .. • 

121 3 • 1 • 
'") 1 • 0 • 7 • 3 • 4 • 4 • ,:. • 
... . 

131 •"') 1 • 3. 4 • 2 • 1 • 
C" '1 ,, r::' .... ..J. ... • ..: . ..J • 

141 C' t:' 3. 4 • 6, 4 • 

..., C' 3 • 4 • 
..J. ..J • I • ..J • 

151 3 • 6 • 
"'I c · 4. 4 • 3. 4 • 3, ,; .., . ..J • .:. . 

161 0 • 4 • 
7 7 • 6. C' 8. C' 6. 6 • 
.., . ..J • ..J • 

1 7 1 6. 8 • 7. 6 • 7 . 6 • 
1 ') ..., 

4 • 3 • .... I • 

1 8 1 4. 6 • 12. 6. 8 • 6. 11. 9 • 
C' 1 2 • ..J • 

191 14. 8. 1 7 , 6 • 9 • 1 4 • 1 7. 1 1 • 1 3 , 1 4 • 
201 1 2 • r-, ·7 

..:..~. 24. 29. '") <: 
..:.. ...J • 31. 28. 38. 30. 30. 

~ 11 4 7. 52. 72. 71 • 73, 8 ') 99, 11 7. 134. 1 3 ,1 • ... 
221 16 0. 166. 186, 207. 223. 241. 245. 285. 324, 2 80 , 
~ 31 316, 295. 331, ~ #1• ·) 310. 317. 335. 352. 410, 416. w..:....:.. • 

241 524. 512. 616. 7 05. 794. 815, 9 1 5-' • 1004. 10 / 8. 116 9 . 
-Z51 1206, 1362, 1 4 1 1 • 1443. 1412, 1487, 1431. 1359. 1304. 1175. 
. 2,61 96 5. 0 #., ., 704, 602. 48 7 . 40 '7 . 321. 283. 221. 158 • u.:.., • 

2 7 1 16 7 , 118. 103, 118. 120. 108, 93. 11 9, 1 ") i. ..:.. u • 1 1 5 • 
i --C S 1 147, 1 7 8. 181. 195. 209, 289, 318, 397, 4:!4. 4 8 8. 

2S-' 1 c:· ,. , 1..:- 598. 666, 733, 8 "l 1:.- 809, '762. 967, 90 '1 1 077 . .J..:. J. ..., ..J • u.:.. • ,,..o 1 1 0 43. 1085. S,'62. 944. 844, 7 97. 725. 638, 512. 4 1 1 • 
.:i 1 1 , ... 346, 291. 248. 167. 140, 119, 81. 57. C' i. 

..JV • 29. 
321 19. 1 -,, 9. 4 • 

t:' 3. 3 • ,-, ') 4 • 
I • ..J. .:.:. • .. • 

~'3 1 1 • 1 • 3 • 
'1 o. 1. 1 • 6. 6. C" 
.. • ..J. .., 

341 6 • 7 • 6 • 4. 9. 7 • 1 9 , 14. 1 C: ..J • 1 7 , 
~ 51 1 8 , 15. 1 7. 3'1 ... • 25 .. 39. 38. 46. 31. 63. 
361 45. 4 1 , 60. r:: ~ 60. 64. 67. 7 0. 64, 64. ..J~. 

3~ 1 59. 40, 51. 42, 38. 26, 23. 16. 1 0 • 4 • 

· 81 4. ,; '1 0 • 1 • o. 0 • 1 • 0 • 0 • 
~ 1 

..: . ... • 

__,, (). 0 • 0. 0 • 0 • 0 • 0 • 0 • 0. 0 • 

401 0 • 0. 0 • 1 • 0 • 0 • 1 • 0. 0 • 1 • 

411 0. 0 • 1. o. ,.., o. 1 • 0 • 1 • 
' ) 

.. • .... 
421 1 • '") 1 • 

"'I 3 • 1 • '") 4. 1 • 1 • ... • ..., . ... • 

-'131 7 • 
C" C" 1 • 6 • 

C' ,.., 
0. 3 • 3 • ..J • ..J • ,J • ... • 

441 1 • ,, 
0 • 1 • 3 • 1 • 0 • 1 • 1 • 0. ..:. • 

451 1 • 0 • 0 • 0. 0 • 0 • 0. 0 • 0. 0 • 
4 61 o. 0 • 0 • 0 • 0 • 1 • 0 • 0. 1 • 1 • 
47 1 0 • 1. 0 • 0 • 1 • 1 • 0. 0. 1 • 0 . 
181 1 • 0 • (). 0 • 0 • 0 • 0. 1 • 0 • 0. 
491 0 . 0 • 0. 0. 0. 0. 0. 0. 0 • 0 • 

511 0 • 0. 

~=--i- --

=~2.-



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

G E N E F: A L A L F' H A ENEF:GY A N A L Y S I S 

Peak 
ID 

1 
2 
3 

·eak 
ID Isotope 

' 1 Cm244 
2 F'u238 

Am241 
7 ..., 

F:ev, 1,10 

DATA REDUCTION REPORT 

SAMF'LE 
R348-5782 

File lD: SD3964,SPC 

Coun~ed on: 10/26/91 @10: 0 
Detector/Geometr~ number: 3/ 1 
Count time: 30000, Sec 

F' e a k he i s h t 
Initial 

10,6 
216.2 

2525.7 

Final 
10.3 

208.0 
2513,2 

PEAK ANALYSIS 

Pear:. cent2r 
Initial Final 

376,643 376,643 
308,190 308,190 
262,164 262,164 

F' E A I< F: ES UL TS 

FlJHM 

Initial Final 
16,000 11.856 
24,000 16,662 
:24.000 15.614 

AEA 
r- T'cct. 
0,004 7 
0,0904 

F·eak Centroid Count 
Rc:te c / m 

0,28 
E:-:P. Obs, Iliff, FlJHM 
3,7'76 5.828 -0.032 0.06 
5. 4c;.•;.· ::5. 499 -0.000 0,08 5.42 
5.480 5,499 -0.019 

Tau 
Ir, it i al 
8,000 

12,000 
12,000 

d / m 
1 . .3 9 

37,35 

r-i r, al 
2.4::8 
4 ' 1 ,:,-, • ..:...u , 

6. 15 7 

Activit '-> 

0,9050 5.278 0,07 54,24 269.34 

1..J Ci / e a 
0,625E-06 
0.168E-04 
0,129E-04 
0,121E-03 

DETECTOR CALIBRATION 
Energ~(MEV> = 4,020 + (0,0048 ) *Channel 

Eners~ ranse ( MeV ) ! 4,020 TO 6,477 
Efficienc~ = 0,2014 CPM/DPM 

Item 
F: a w s P e c t rum 
Smooti·,ed 
COIIIPOSite fit 
Resi d1..Ja ls 

TOTAL COUN T DATA! 

Total 
30771,0 
30770,9 
29970,3 

800.6 

7. F:ecovers 
100,000 
100,000 

Y7 ,398 
2,6 0 2 

i.. ,.~ Q r ){\ 
u.;..u-v 

---

--~ 



1 LEGEND 

..... 
I 

"' . • 
• • 3 

• ••• • 

• • • • • • . . • • • • • 

~~~~lkUM ~U~ Yo4.b~~ 
RAW = • • • • MODELED PEAKS 

.. • • • • • 3 
• • •• • • •• • • •• ••• • ••• • ••• • •• •• .................... 

1· ' 2-' • • ' .ETC 7 ~ 64. 8 
WHC-SD-WM-DP-025 

• • 3 • 

• • •• • • •• • ••• • 

Addendum 17 Rev O 

-1 
.. ........... .. ...... v • 

• • •• ,, • .. • • • ..................... ................ • 3 

...:.. • 
7 w. 
·, .. 

• • 

'l . ... . . ' ) 
•• 2 

.I. 

-1 
• • '-' • • 

---=i.os 



WHC-S0-WM.:.•P-025 
Raw Data [11.JITIP for AEA SPect r1.Jm: . Sf-'!S113964.SF'C A~~~ndum 17 Rev O 

0: - .,. 
1 0 • 0 • 0 • 0 • 0 • 0 • 1 • 0 . '.,) .. 

11 1 • 3 • 2. 1 • 

..., 0 • 1. 1 • 1. 
,., 

.:.. • ...:. " 
21 C ') 1 • 1 • 

..., 0 • 0 • 0 • 1 • 0 • ..; • .... .:.. • 

31 0 • 1 • 0 • 

., 0 • 1 • o. 0 • 
,,.,, . 1 • ... . 

1 0 • 0. 0 • 0 • 1 • 0. 0 • 0 • o. 0. 
1 0 • 1 • 0 • o. 1 • 0. 'l 1 • 1 • '..J . .:.. • 

61 1 • ·, 1 • 2. 1 • 0. ..., 
1 • 0 • 0 . - • 

.:.. . 
71 0 • 1 • 

..., 1 • o. ..., 
0 • 0. 1 • 0 • .:.. . .:.. . 

81 
,., 

3. 0 • 

..., 1 • 0. 0. 1 • 0. 1 • ..: • .... 
91 1 • 0. 1 • o. 0. 2. ..., ..., 0 • 0 • ... • .:.. • 

101 1 • 0. 0 • 1 • 
,.., 

6. 3. 1 • 1 • 0 • .... 
111 1 • 0 • 0. 

..., 3 • 1 • ..., 1 • 1 • 0 • ... • ... • 

121 1 • 
C" 7 0 • 1 • 3 • 1 • 2. 1 • 1 • ..; • ..., • 

131 1 • 1 • 1 • 

..., 4 • 2. C" ' 1 1 • 4 • .:.. • ..; . .:.. • 

141 ·z 4 • 6 • 

,.., ,., ..., 7 • 4 • 4 • 
c:-

..., • .:.. • .:.. • .... ..; • 

151 c::- 6 • 
c:- ..., 7. C 4 • 8 • ..; • 1 • ..; • ..; . .:.. • ..; . 

161 6 • 8. 8. 'l 2 • 6 • 
7 4 • 4 • 6 . ... • ..., • 

1 7 1 8 • 4 • 2 • 
C" s. cc· 6 • 

c;, -, n 
..; • ..; . '-' • I • 7 • 

181 12, 8. 7. 8. 10. 10. 13. 1 ') 
.:.. • 1 f' ,) . 1 ,1 , 

191 1 2 • 11. 1 4. 11. 11. 10. 1 0 • 1 4 • 1 0 • 14. 
201 23. 1 7 . 16. 1 7 • LL 15. 12. 1 7 • ,.., '1 

::2 3. -..:..• 

-:> 11 ...,c:- 25 . '")C 2 4. 24. 21. 42. 43. ~' •• } • 
'17 .:.. J • .:.. ,.J • 
_, . 

..;21 29, 4 1 • 41. 43. 59. 39. 3r, 
0 • 

c::- (' ..; ,) . 72+ 6 1 • 
31 64 . 91. 64. 9r, 

- • 
103. 131. 128, 14 0 . 141. 164. 

241 211, 223. 254. 26 7. 325. 362. 4 -z ' 1 
'-'..:.. • 43 7 . 541. 6 30 ~-

~5 1 7 00. 7 40. 87 7 . 1009. '19 1. 11:24, 1222, 1298, 1 393 . 1380. 
2t. 1 14 24. 142 7 . 1354. 1208 . 10 / 2 , 958. 808. 684, 53"1, 393. ,... 

331, 239. 19 7 . 150. 132, 3c., 80. 78. c-,., 39 . 271 , • ..;.:. . 
,.., 8 1 34. 2 4 , ~~. 1 6 • ') ') 1 4 • 13. 26. 1 8. ,.., '-

,'!: .. . .:...:.. . ..:.. '-' • 

,-_, '- 31. 33. ·3 7 . 4 4. c,_-, · , 54. 76 . 7 1. 8C• .:..u ~ J..:.. '-'. 

79, 102. 107 , 1 1 1 • 100, 115. 13 :5. 1 2 1, 124. 89, 
. l l 9~ • 78 . 7 0. 62. 51. 36. '")t:" 29, '1 , ) 1 3 • ... J • -.:.. . 

,.3"21 1 7 • 8. 6 • 3. 0 • 1 • 3 • 3 • 3 • 0. 
~~1 0 . 1 • 1 • 1 • 0 • 0 • 1 • 2 • 0 • 0 • 

j~ l 0 • 0. 1 • ,.., 1 • 

,.., 1 • 0 • 1 • 
,.., 

.:.. . .:.. • .:.. • 

3..51 1 • 1 • 0 • C' ..; . c · 
..; • 

·z ..., . 1 • 0 • 3. 4 • 

3t.1 
,.., ,.., ,., 

3 • 3 • 

,.., 7 7 cc 3 • .:.. • 
·- • 

..: . ... • ..., . ..., . _, . 
7 1 t. • 4 • 6. ~ 3 • 7 • 8 • .:, • 7. c:-

I • ..; . 
381 ') 1 • 1. 1 • 

,.., 
0 • 1 • 1 • 0 • 0 • .:.. • ... • 

- i 1 0. 0 • 0 • o. 0 • 0 • o. 0 • 0 • 0. 
401 0 • 0 • 0 • 0 • 0 • 0 • o. 0 • 0 • 0 • 

4 11 0. 0 • o. 0 • 0 • 0 • o. 0 • 1 • 1 • 

421 0. 0 • 0 • 0 . o. 0. 1 • 0 • 0 • 0 . 
·131 0 . 0 • 1 • 1 • 0 • 0 • 1 • 0 • o. 1 • 
·14 1 1 • 0. 0. 0 • 0 • 0 • 0 • 0 • o. 0 • 
4 '.'51 0 • 0 • 0. 0 • 0 • 0 • 0. 1 • 0 . 0 . 
4 6 1 0 . 0 • 0 • {) • 0. 0 • 0 • 1 • 0 • 0 . 
A/ 1 o. 1 • 1 • 0 • 0. 1 • 0 • t'j . 1 • 0 • 

A8 1 ' 1 0 • 0 • 1 • 1. 1 • 0 • 0 .. 0 • 0 . -. 
-i 91 0 .. 1 • 1 • o. 0 • 0 . o . 0 • 0 • 0 • 
511 0 • 0 • 

,--:106 

~d/_31/9" -=·~ 



WHC-S0-WM-DP-025 
Addendum -~7-~ev 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 l S 

P123k 
ID 

1 
2 
3 

" 
Peak . .... 

ID I soLoPe 
1 Cm 2 4 •; 

Crr, 2 4 3 
I"" '") F'u23S -

An, 2 -4 1 
..... 

A11,::) 4 3 ..:; 

,.., 
'• 

Rev. 1.10 

DATA REDUCTION REPORT 

S1~MF'LE 
F:348 -5882 

File ID: SD4063.SPC 

Counted on: 10/26/91 @10! 0 
Detector/Geometr~ number: 4 / 1 
Count time: 30000. Sec 

F· E AK AN AL Y S I S 

F' e.:: k heisht Peak center FWHM 
Initial Fi r,a 1 

4 • 1 3.9 
106.9 104.3 

1344.4 1331.4 

Initial Final 
361.611 361.611 
299.167 299.167 
253.417 253.417 

F· E M~ RE SUL T S 

Initial 
·2s. ooo 
16.000 
20.000 

Final 
18.546 
10.370 
10,612 

AEA Peak Centroid Count 
Fract. E ·---=-, ., . Obs. Di ff,. FWHM F:ate c /,n 
0.0043 5.796 5.780 0.016 0.09 0, 11 

5.786 5.780 O.OG6 
0.0012 5.499 5.486 0.013 0,05 2. 02 

Ta •J 
lnitial Final 
14.000 4 c- r,c:-

• JUJ 

s.OO0 3.837 
10.000 c- QC", 

J. V ..JC 

Ac tiv its 
d / 111 u C i / e a 
0, 7 3 0.328E-06 

0.445 6 
19,21 o.86c 5 

5.480 3.486 
0.9146 5.234 5.271 

-0.0 06 
-0.03 7 o.os 22.?7 

0.663E-05 
141 7 .0~ 0 ,638E- 03 

DETECTUR CALIBRATION 
Eners~CMEV> = 4.080 + (0,0047>*Channel 

Enerss ranse <MeV)! 4.080 TO 6,487 
Efficienc~ = 0.1461 CPM /D PM 

Item 
F:aw spectrum 
S1111Jothed 
COillPOsite fit 
Residuals 

TOTAL COUNl DATA! 

Total 
12869.0 
12869,0 
12450.5 

418.4 

t'ma 1 ~zed b~: 

;~ R e c o ·1 e ,. s 

100.000 
100.000 

'?6.7•18 

62820 



;:, r c. 1., I r , L.J n .:i l • "1 •.J ,:, .:, • :> t-· 1., 

1 LEGEND: RAW= •• • • MODELED PEAKS 

•• • • • • 3 
~ ............................... " . 

• •• • • • • •• • • • • • • • • • • • • • • • ••• • .. .... • • • • .. ....... ......................... 
7 

• ...J .. . 

,.., 
-:e-

... 2 
M ,.., 

• • • • ..;: 

'") 

1 . 
i. 

l 
l 

3 

1_ , ~, • • , ETC 
WHC-SD-WM-UP-025 

Addendum 17 Rev O 

5 0 18 • .:. 

........................................... 3 • 

---1.os 



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

11 0. 0 • 0. o. 
21 0 • o. 1 • 0. 
31 0. 0. 0. 0. 
41 0 • 0. 0. 0. 
51 0. 1 • 0. 0. 
61 o. 0. 0. 0. 
7 1 0. 1 • 0 • 0. 
81 0 • o. 0. 0. 
91 0. 0 • 0. 0. 

1 0 1 o. 0 • 0 • 1 • 
1 1 1 0 • 0. 0. o. 
121 0. 1 • 0. 1 • 
131 1 • 1 • 4. 1 • 
141 1 • 4 • 1 • 0. 
151 0. 1 • 0. ,., 

,.;. . 
1 6 1 1 • 0. 0. 2. 
1 7 1 1 • 1 • 0. 3. 
181 0. ,., ..., 

2. ... . ... . 
191 1 • 1 • 4. C' 

..J • 

201 2. 3. C" 4 • ..J • 

~ 1 1 7. 1 1 • 6. 12. 
221 1 4 • 12. 15. 26. 
~ 1 3 7 . C' C- 47. 72 • ..J ..J • 

241 206. 255. 289. ~ ·7 0 
~...JU • 

TI 1 7 :31. 7 0 "l 764. 753. I U~ • 

,2--6 1 c;· 8 • -, ' ' ) 47. 34. I ._ • 

'.2 7 1 1 4 , -, 3 • 6. I • 

~-81 6 . 10, 1 3. 12. 
'7 9 1 ~ 9 . 3 r> 52. 61. .... .r-

; 1 49, 49. 34. 19. 
1 C':' "' 6 • 1 • ..J • ..:.:. . 

321 0. 0. 0. 0. 
S~ l 0. 1 • o. 0. 
341 1 • 0. 1 • "') ... . 
'3'5 1 1 • o. 3. 3. 
~ - 1 4. ..., 0. 1 • ~f;! ... . 
3 7 1 1 • 1 • 0 • 0. 
e;@ 1 0 • 0 • 0. 0. 
391 () . 0 • 0. 0. 
401 0. 0. 1 • 0. 
411 0. 0 • 0 • 0. 
4 21 1 • 0 • 0. 0. 
·131 o. 0. 0. 0. 
4 4 1 0 • o. 0. o. 
·151 0. 0. 0 • 0. 
461 0 • 0 • 1, 1 • 
47 1 0. 0 • 0. 0 • 
481 0. 0. o. 0. 
491 0. 0 • 0. 0. 
511 0 . 0 . 

·.sF·: SD4063. SF'C 
o. 0. 
o. o. 
o. 0. 
o. 0. 
o. 0 • 

o. 0. 
o. 0. 
1 . 0 • 
o. 0. 
0 • 0 • 

0. 0 • 

0. 0. 
0 • o. 
1 • 0. ..., 1 • ... . 
0. 1 • 
0. 0. 
1 • 1 • 
0. 5. 
8 • 2. 
C' 
..J • 

C" 
..J • 

12. ...,..., 
.:.. ._. 

1 8 • 27. 
8 7 . 74, 

391. 471. 
721. 569. 

36. '10 .a:. I • 

8. 4 • 
12. 20. 
46. 50. 
12. 6. 

1 • 0. 
0. 0. 
0. 0. 
0 • 1 • 
1 • 0. 

..., 
1 • ... . 

0. 0 • 
0. o. 
0. 0. 
0. 0. 
0. o. 
..., 0. -· 
0. 0. 
0. 0 , 
1 • 0 • 
0 • 1 • 
0. 1 • 
0 • 0 • 
0 • 0. 

wm.,-.)U-W/1 -DP-02 5 
Addendum 17 Rev a 
0. 0 • 

0. 0 • 

o. 0. 
o. 1 • 
1 • 0. 
o. 0. 
0 • 0. 
0. 0. 
0 • 0 • 

1 • 0 • 

o. 1 • 
1 • 0. 
..., 0. ... . 
0. ,., ... . 
1 • 1 • ,., 

1 • ,.;. . 
1 • ..., .... 
r ) 1 • ... . 
3. 1 • 
9 • 3 • 
7. 14. 

1 4 • 1 7. 
10. 31. 

101. 1 '1 '~ ...... • 

549. 564. 
456. 346. 

32, 36. 
3. r) .... 

18. 24. 
59. 66. 
10. 4 • 

0 • 0. 
0. 0. 
1 • 1 • 
1 • 0. 
1 • 1 • 
"') 1 • ... • 

0. 0 • 
0. 0. 
0. 0. 
o. 0. 
0. 1 • 
o. 0. 
o. 0. 
0 • 0. 
0 • 0. 
"') o. .. . 
0. 1 • 
0. 0. 
0. 0. 

1 + 
..., -. 

0 . ~ ._,,. 
0 . 0 . 
0. •:•. 
0 • 0. 
() . 1 • 
1 • 0 • 
1 • 0 • 
0 . 0. 
0. 0 • 
0 • 0 • 
1 • .:, . 
1 • 0 • 
0 • ,., 

,.;. . 
1 • 1 • 
0. ..., -. 
"' 0 • .:. • 

3. 0 • 
6 • 3. 
7 8 • .., . 

1 5 • 14 • 
10 '-' . 1 0 • 
1 9 , , ..., 

-..J.:.. • 

1 '10 ..... \.J • 16 2 . 
715. 710. 
107 , , . 12 7 . 

23. C' 
..J • 

"') 12 . ... . 
'7"7 _..,. 3 1 • 
64. 6 ri -. 

6. 1 • 
0. 1 • 
1. 0. 
0 • 0. 
1 • C' 

..J • 
'') 4 • ... . 
1. 1 • 
0. 0. 
0. 0. 
0. 0. 
0 • 0. 
0. 1 • 
1. 0 • 
o. 0. 
0. 1 • 
0 • () t 

1 • 0 • 
0. 0 . 
0 • 0. 
0 • 0 , 

~--~o9 
~:11/9~ -:~-~ 

:-



G E N E R A L A L F' H A 

WHC-S0-~M-OP-025 
-~ddendum 17 Rev 0 

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

DATA REDUC TION REPORT 

SMff'LE 

F:361-5582 
File ID! SD5011.SPC 

Counted on: 10/26/91 @10! 0 
Detector/Geometr~ number! 5 / 1 
Co 1J n t t i m e ; 30000. Sec 

F' EA I< A N A L Y S I S 

F' eak Peak i7eisht. f· e a k c e n t e r FWHM T d 1.J 

Initial Final 
12.000 6.06 0 
10.000 4,362 

ID 
1 
. .., 
.:. 

3 

F'eak . ,.., 

Initial Final 
2769.:' 2755.2 
1769.9 1747.6 

432.5 466.5 

Initial Final 
302.7 / 0 302.770 
256.128 256+128 
231.164 231.164 

PEAK F-:ESUL TS 

Centroid 

Ir,itial 
24.000 
20.000 
16.000 

Final 
14.11',' 
12,621 

3.604 8. OC•O 1.161 

Activit s 
• I [I Isoto::-, ~, 

J!'• EA 
Fr a ct. 

f ·eak 
E:-:P. Ob ·:;. Diff . FWHM 

Count 
r:ate e l m 

55.9 7 
d / 11, uC i / e a 

0,140E-03 
0.10 / E- 0 3 

14 7 ,2 9 0.663E-04 
30.52 0.13 7 E- 0 4 

M l 

3 

f· u 2 3 8 ./ 0 • ::.:i 5 6? '.::i. 4 <;:19 
5.480 

5.48Y o. o ro 0.06 310,19 
Am241 / -F'u23'-i-' 
i:·u2 40 

5.489 -0.009 
0 .3 672 5.274 0.06 36+91 
O.O l 61 5.143 5. 160 -0.01 7 0.02 . ., t.. C" 

, • u ~ 

5. 144 5. 160 -0.016 

DETECTU R C~LIBRATION 
EnerS~CMEVl = 4.096 + (0.0046)*Channel 

Energ~ ran~e (MeV ) ! 4.096 TO 6,451 
Efficienc~ - U.2506 CPM/DPM 

Item 
Raw spectrum 
Smoothed 
Cumposite fit 
Res i d•.Ja ls 

TOTAL COUNT DATA! 

Total 
50623.0 
50t,23. 0 
50264.1 

3~8.9 

;~ F:ecove rs 

100.000 
100.000 

9 9 . 2 'n 
0. 7 09 

62820 

0,13 / E-04 

~--:11.0 

~~~/92_ --~'f21_ 



1 LEGEND RAW= • • • • MODELED PEAKS= 1,3,,., ETC 10262 6 

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

-z 
• """' • .... 

r •, . . . • .: • ••• • 3. • • 

7 '"' r t•-..1••••.:.:.+ ••• 

• • • • •• 

.. 
• • ••• • • ••••• . . . ') 

• -

• • • • ••••• + + •••••• • •• 

'") ............................................... 
i.. ,.., 

• ..... + • • . . . • 1 • 
• • ••• • • ••• • • 1 

• • • • • • • • • • ..................... • 1 • 

• • • 2 • 

...................................................................... 
• • • • • • ••• • • • • • • • •• • •••• • • • • • • • • • • • • • • •• • ••••• • • 

• • • • .. • • • • • 1 • 

WHC-SO-WM-OP-025 
Addendum 17 Rev 0 

• ••••••••••••••••••• 1 • 
• 1 

---:i11. 

.. . 



Raw Data Dt.JmP for AEA SPec t r•Jm: 
1 0 • 0. o. 0. 

1 1 0. 0. o. 0 • 

21 1 • 0. 0 • 0 • 
-1 1 • 0. 1 • 0 • 

1 1 • 
,.., 

1 • 1 • ... . 
J 1 2. o. 0 • 1 • 
61 0 • 1 • 1 • 1 • 
7 1 0 • 1 • ,.., 

0 • ... . 
8 1 ,.., .... 0 • 1 • 1 • 

9 1 0 • 0 • 0. 0 • 
101 0. 0. 3. 1 • 

1 1 1 1 • ,.., 
1 • 0 • ... • 

121 ,.., 
0. 1 • ,.., 

..:.. . ... . 
131 1 • 1 • 0. 1 • 
141 4 • '") 1 • o. .... 
1 51 ,.., 

1 • 1 • 1 • -· 161 C" () . "7 c-..J • ..., . J • 

1 7 1 'l 4 • 6 • o. -. 
181 4 • 3 • 6 • 6 • 

1 <n 7 1 3 , 11. 15, I • 

201 ,.., "1 1 8 , 24. 30. ,._,-..J • 

.,'!,11 C" ~ 59, 63. -,~ 
..J V • I I • 

221 201. 204, 218. 233. 
-2-31 341. 309. 268. 2 70. 
241 259. 273. 3 7 6. 3 7 3, 

:::; 1 8 63 . 931, 91 7 . 989. 
,J..6 1 453. 3 5 2. 29 0 . 2 0 8. { 

:::?71 94. 8 -r .., . 84, 8':i , 
~ 1 15 6 . 1 99 , 209, 244, 

63 5 . 7 46. 814, 904. 
J. 162'.:;. 1652. 1520, 1432. 

l:1- 1 344, 248. 203. 141. 
321 1 3 • 6. ,.., o. ..:.. • 

~ 1 0 . 0. "7 0 • ..., . 
341 0 • 0 • 3. 0. 
?'5 1 0 • 1 • 0 • ,.., 

..:.. . 
~ 1 0 . 1 • 0. 2. 
3 7' 1 "l 1 • 0 • 1 • ..:.. . 

a 1 0 • o. o. 0 • 
3 9 1 0 • 0. 0 • 0. 
4 0 1 0 • 0 • 0. 0 • 

4 1 1 0 . 0 • o. 0 • 

.,. :1 1 0 • 0. 0 • 0. 
-4 3 1 1 • 1 • 0 • 0 • 

44 1 0 . 0 • 1 • 1 • 
451 0 . 0 • 0. 0. 
·1 t. 1 0 • 0 • o. 0 • 
·1 7 1 0 • 

,.., 
1 • 0 • ... • 

48 1 0 • o. 1 • 1 • 
491 0 . 0 • o. 0 • 

51 1 0. 0 . 

S F' : S [I 5 0 11- • S F· C 
0. 0 • 0 • 
o. 0. 0. 
0. 0. o. 
o. 0 • 0. 
1 • 0 • 1 • 
0. " 1 • ..:.:. . 
0. 0. o. 
0. 0. 2 • 
0 • 0 • 

,.., 
.:.., 

r ) 3 • 3 • .;. . 
1 • 1 • 0 • 
1 • 1 • 3. 
0 • 2 • 1 • 
0 • 

,.., 
1 • ..:.. . 

1 • 0. o. 
3 • 1 • 1. 
C" 
J • 

C" 
J. .:, . 

6. 4 • 3. ,.., .... 6. s. 
9 • 9. 16. ,.,, 

..:..w • 24. 39. 
88, 105. 125, 

280. 304, 320. 
2 2 8. 213. 204, 
4 7 3 . 499. 58 8 , 

10 5 5. 1 0 29. 956. 
1 77 . 156. 11 7 . 

8 0. 1 0 3, 100 . 
288, 316. 356, 

1 0 1 1 , 1144 .. 1219. 
12 7 8. 1 1 1 5 • 922, 

132. 1 1 0 • 73. 
0. o. 0. 
0 • 0 • 0 • 
0. 1 • 0. 
0 • ,.., o. ... . 
0 • 

,.., o. ..:.. . 
0. 0 • 0. 
0 • o. 0. 
0. 0. 0. 
0 • 0. 0 • 

0 • 0. 0 • 

0 • 0 • 1 • 

1. 0. 0 • 
0 • 0. 0 • 
0 • 0. 0 . 
0 • 0. 0 • 
0 . 0 • 1 • 

0 • 0 • 

,.., 
..:.. . 

0 • 0 • 0. 
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0. 
0 • 
0. 
1 • 
0 • 
1 • 

1 • 
0 • 

0 • 

,.., 
... • 

0 . 
1 • 

1 • 
r) ... . 
0. 
3 • 

1 • 

4 • 
3 • 

8. 
37, 

123, 
3c.· -, 

J / • 

18 7 . 
616. 
8 7 4. 
1 0 1 , 
104. 
4 59. 

1357. 
702, 

54. 
0. 
1 • 

1 • 
1 • 

,.., 
..:.. • 

0. 
0. 
0 • 
0 • 

o. 
0. 
1 • 
0 • 

0 • 

0 • 

0. 
0 • 

0 . 

0 • 
1. 
0 • 
0 . 
c, . 
0 . 
0 . 
o. 
,.., .... 
') ... . 
0 • 

0. 
·7 ~·. 
'l - . 
1 • 

C" 
J. 

C" 
..J • 

-;: ,_,. 
4 • 

21. 
41. 

163. 
3:-56, 
201. 
67 2. 
7 4 0. 
1 0 1 , 
1 ,., ·-: 

..:..._1 • 

4 82, 
14 9 8. 
536. 
~ .l. 
..!iu • ,.., 

..:.. . 
1 • 

0 • 
1 • 
1 • 
0. 
0 • 
0 • 
0 . 
1 • 
0 • 
0 • 
0 . 
0 . 
0 • 

0 • 
0. 
0 . 

() . 
0. 
0 • 
0 . 
0 • 
0. 
1 • 
0 . 
1 • 
1 • 

0 • 

4 • 

,.., 
- • 

0 • 

1 • 

1 • 

1. 
.:, . 
C" 
J • 

12. 
58. 

166, 
3 6 7 . 
2 58. 
7 1 9 . 
6 08, 

98 . 
1 4 9, 
5 6 9, 

14 7 9 . 
462. 

1 9 • 
1 • 
0 • 
0. 
0 • 

1 • 

0. 
0. 
0. 
0 • 
0 • 

0 • 
0 • 

0 • 

o. 
0 . 
0 • 
0 • 

0 • 

1.1-Z 

~I jq 2-
~ -

:-
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WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

ANALYTICAL BATCH 
Lab Segment Serial No.: Customer ID: 
R348 791 COMPOSITE 
Analysis: Sample Prep: 
TECHNETIUM 99 UNDIGESTED 

Instrument: Procedure/Rev: 
WB27818, WC16085 LA-438-101/D-1 
Technologist: Date: 
L. TEMPLE 09-25-91 
Starting Time: • Temperature: 
10:30 NA 
Ending Time: Chemist: 
14:12 . S. CATLOW 

Description Lab ID Descriotion 
1 INITIAL LMCS CHECK STD R346-5584 11 
2 REAGENT BLANK R347-5684 12 
3 SAMPLE 791 COMP R348-5784 13 
4 SAM DUP 791 COMP R348-5884 14 
5 FINAL LMCS CHECK STD R361-5584 15 
6 16 
7 17 ---------------t-----8 18 i--c..-+-------------1-----
9 19 

10 20 ~...._ _________ ___. ____ ____, 

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

LMCS CHECK STD 28849/0.250 ml 
SPIKE 49839/0.1 ml 

SAMPLES RERUN. 

I 

Lab ID 

Final Vol. of 
Standard 

NA 
NA 

A-6000-881. (03/92) 



TECHNETIUM 99 ANALYSIS - UNDIGESTED SAMPLE WHC-SD-WM-DP-025 
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TC9? -'2 0 

U\-'1'10-1O1 

f::UF' S:163 TC99 

SIUll28°8'41 RESULT/. f!2-
STD \/AL :Z ,Q5"/-2 :,;f<1::c &J_ zii, 

s.w.-... ...,,..,._ 
R :14a.-~7eq lO6AW R 
.....,_ 
IC99 ......... 
? 500) 

--· LA-•l::ili-101 

,. .. , 

STD 

, ......... ,,....., 
!11'42 2~ .... _ 

1 

......... .....,... 
R J61.-5:'.)8q 106AW R 

0... . , ,....... ,. ... , 

9-23-91 , 101•1:1 :.!6 

o. ... -
lC'/9 --· --LA-•l:lCi-101 ;: RECOVERY --? 250) 
,-...,, .. ~ ,-.-.,: 
EDP G:163 TC99 

STDH -zt&J/1 
STD \/AL. '], 05'i'w 

RESULT . /-? 0 

::REC · qz.s?0 

C-10 

sro 

.....,_ 
11:'19 

._.._ 
1O6AW f< --1.A-<1;m-1O1 

...... ._ 
uCt/L 

COUHT AS uCI/L < ~- (I "3 <.=-.l-

........ s.-,. ...... 
R :146.-~oeq 1O6AW R 

._ ... 
7 

0 

--· 1.n-<1:m--1O1 

....... a..c..: .................... 
UUPLICAlE SAl'IF'LE 

-uCI/L 

COUNT AS uCl/L 

I• </IE"i --"':"-
1 I..,£../ 

, __ 
i l I ~'i'.I 

,, ... , 
.,, -·· ...,_ 

l 

---:[14 
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USER: 5 ID:TC-99, ALL PRESET TlME: 10.00 WED ~5 SEP 1991 
SAMPLE REPEAT : 1 CYCLE REPEAT: 1 SCR:N RS::3:? : N 
HI: 3 AQC:Y OCF:N RCM:Y: PHASE MONITOR:Y POST CHk:N VIAL:G VCLUME:1 
RCM-TTME: 0. 10 INT:999.95 
CHANNEL 1-LL: 150 UL: 800 ::SIGMA: 0.10 &l<G SUB: 1) . 00 &t<G :2SIG : 1) . 0(> 

S l NGLE LABEL DF·M SET UP ON 1 9 SEP 1 '188 1:,9: :::: 

UNKNOWN ID: TC S9 DlRECT 
LJNKN O~IN l'JCjF,M FAC'fCJl'i: ISOl: Cl I. ()(<1)00 
UNkNOWN UNIT~ ISO l: DFM 
UNl~N• l-lN HA•J' l. I FE CORRECT l ON: N 
!NDIVICUA~ UNkN• WN NORM F~CTORS:N BRC~GROUNU OUENC:i CUR VES: Y 

19: '.:: 1 

I 

LSk: 0 i 

STANDARD ID: 1318::8-A 1-1 0 QUENCH L IMITS LOW:7 ~ .67 HIGH:::Ol . 7 
HALF LIFEIDAYSI ISOl:N 
STANO.:.RD DPM I SO 1: 0. OC•0(,01)1)0 

~A~I POS CH CPM ::SIG% Tl i1E: EL TI 11E /Wt:, H-lt t:t \ -,: 

81 **- 1 1 42.30 9. 72 10.0G 11. o: 68. 3 0. :: 1 

H#: 68. ~9. 68 

BI-\CkGROUND QUENCH CUFNES: CONSTAN T 

CHANNEL 1 
QUENCH CURVE COEFFICIE~N~J~S __ 
A: 4:_ _ 300(.i() Ei : i:, . oo ,:,(Jl),'Jc),--;--- . ~:0i_,f ,o:: (, 

8AC1<Gr,OUND QUENCH CUF\VE C(JliPELh TI UN ·1 ABL E 

11E/'.',SUREL• C?,LCIJI.ATt:. U ~·EkC ::'.NT 

8 1-:.G H# CF\4 . CPM . uIFF. FLAG 
-------~-- ---------·- -------

68.3 4~ . 30 LI.:: . 3i> 1) _ 1-,l) 

8ACl'.GF,0Ut-lD QLJENCH LIMITS LOW: 1) . 1)0(, H';: G!-1 : 1(,(11) . 

TOTAL C'UENCH LIM !TS l.CJW: 7 .~. 67 HIGH : ::,:, 7 • ' 

SAM POS CH CPM '1S I G:'. TlME EL TIME AVG H# kCMi'. :::F-· D :H 

•·--- 7 1 415 . ::o 7 t 1) tu. (,O ::::: . 09 155.0 1 • :~ ::: "" 
!S01 i'.EFF CHt:93.71 !S01 UPM : 39~J. l)~ t. 7 

::: )- •fli- ··• ., 1 ::51::?.:?0 1.'.2e l 0 . 00 :::2. U8 15.::,. t) 0 .. ::tt .... 
I SD t :1.EFF CHl:93.63 !SO l Df'M : '26.":.7. 974 

c, ..... - 5 l 5~ .. 10 8.76 1 O. 01:, '1 3 . 59 1::::: . (j I) . 9::. ..... 
l SO l r.EFF CHt:94.74 !SCJl lil"l'I : l IJ. ·.'.A 'J86 

BEST AVAILABLE COPY 

S?\1'1 POS CH CPM ~:SIG:'. Tl11E [ L Tl i•lE AVG ~H; f",Cl' li'. '.:F' 

4 , ..... - 6 :! 1 1 1. 90 l. 3l'l I ,) . 1)1) 54. --:,ti 1~ 6 - I) 

ISDl i:~FF CHl: C/3 .63 

6679.30 u .77 l 0 . 00 65 . 1l: · 1~3 .0 (1. 1 (; JI: ... 

HI!: 159. 157 
ISOl i'.EF F CHl :93.46 1'30 1 u ,11 :71 1)1 . 1 ID 

6 •*- 8 8~66.81) 0 .68 11).00 
lSOl '1/.EFF CHI: •73. 6 :3 

7 6 .. ~6 15~ . 1:1 0.IJ9 ~A 
ISOt OP:"1 : 9 1(,4. ·58'.: 

7 **- 9 1 6506. l 1) <) . 78 10. f)i) 
15 01 "1.1::FF CH l: 93 .63 

87. u8 t :-:a .. o 
lSul L'l '11 

(I. l:: .1HI· ----·· 1.1 
3 ., •·- 1 0 l 9795 . 8 1) 0 . 67 l O. 00 

lSOl '1/. EFr CHI : 9:3 . 31 
97 . 89 160 . (, 

r so ·: ur,11 
0. (19 •·* 
: 'i·."~fj 1 • IJ'I I~ 

9 • ·•-11 -1- :::0. 10 :: . 09 1 (> . 1)0 lOti . 91 t=..8 .':: 1. 3 5 ** 
HII: 1::;9. 158 

ISO: i'.Ef'F CH l:'i ~.4 ::· 

I II * •- t ~: ::::s::~. 'lO I . :.'.6 :_ I) . (H) 119.61
~

1 1~:ii.i.O 
, ,.... ,. • r-r . ... , 

0. '2 ,S ,. .... 
'"",;- r-· r:;. ~ '-:.f• 
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Lab Segment Serial No.: 
R348 
Analysis: 
IODINE 129 

Instrument: 
WB57Z37 WB57265 
Technologist: 
J. KUNKEL 
Starting Time: 
08:00 
Ending Time: 
NA ' 

Description 
1 INITIAL LMCS CHECK STD 
2 REAGENT BLANK 
3 SAMPLE 791 COMP 
4 SAM OUP 791 COMP ,___,.. 
5 FINAL LMCS CHECK STD 
6 
7 
a 
9 

10 

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

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

ANALYTICAL BATCH 
Customer ID: 
791 COMPOSITE 
Sample Prep: 
UNDIGESTED 

Procedure/Rev: 
LA-378-103/B-0 
Date: 
09-25-91 

Temperature: 
23degC 
Chemist: 
S. CATLOW 

Lab ID Description 
R346-5585 11 
R347-5685 12 
R348-5785 13 
R348-5885 14 
R361-5585 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 38846/1.0 ml 

Lab ID 

i co, 

Final Vol. of 
Standard 

N/A 

A-6000-881 (03/92) 
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IODINE I-129 ANALYSIS - UNDIGESTED ANALYSIS 

....... ......~ 
Ii 341<.. • :,::,o::, 10<!.AW R -! 1-.t'"/ --· L,\-:::170 - 103 -' I 

,... ... c..------.,......_ 
FOP !:iY~.:•.l ITANI< 
STOit JI 6'1'1 RESUL.T 
STU V,",L :.REC 
lir<CISS wr .2..7~1 _____ _ 
I nhE WT. ~ .7'1 f(;I ____ _ 

1-1Er wr. __ .4.L.Y2------

R 

a....-
I 1 ;;: s• --· LO-:l"IU-103 --- / .......... ~,-,._.., 
CIJlJliT I\!. uC I /L 

a.. ,......... ,._., 
1}-20-91, 11 ~J,, 26 --:; H£COVERY 

C-10 
~, u 

J.~7~-y l.Jow) 
,ot'(i' , u)o) . 

,~2.1¼ 
-·• - ·• 

- T--?-20-'/1 11,q;: -- ;:j'!t~ uCI/L 

C-10 

791 CDrl 

,.,_ 
26 

.... 0 

;. 7"JSY 
J. 7;173 

• ~I/ I 

(<;,7JE·S-'X_to"u_);. <..</. )ff:-J... 

• (J//1/.03 °~ . 

........ ...,..,__ 
I, 341.-:>:lB:, · 106AL."I R --· L ,\- 3713· · l 03 

......... ~,.._.._. 
F UI~ !:i 'I'.~ 1-1 Il AN I< 
S I 1>11 Jfl E'-1(, Rt?.~!l: T 
•, 1 o ,J,'iL ,;H£C 

c,1-<oss w,- --<·n' "------r,-.,_~_£ wr.~.7.Sc..s ____ _ 
l~E l Wl • _ _ .QJ.,j_ f-----

-·• -·• -·• 

a... , ......... ,...., 
9-23-91 101q3 24 --:; RECOVERY 

C-10 

Sll> 

--104(,W R 
a.. , ........... ~--, 

7-20-91 11,:::i~ ~6 

COUIIT AS uCI/L 

2, 7 6 If.-
1. . 7 S!:1.£),. 
~7'1 

.,.__ 
u~v 

COUIH AS uCI/L 

-1-:Z.S'-'f/ 

-... CI/L 

---u C I/L 

,.,... .... 

?-20-91 

C:-10 
l<LU L11. 

,.... ... 

r--ll; •1 ;·• 

'i.i?il~ 
C::--10 
7'11 1:111•[;._ 

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

.... ,,-

(<1 .. ?.lf::-0Y11>t.U) =< 3. 73E-~ 

~. 0/ <Ii/ t.>) .. ,s-

....... ,..) ...,_., .... ..,_, .... 

···- --- ··117 
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* * * * * * * * * * ~ * * * * * * * * * * * * * * * * * * * * * * * * * 
* 

G A M M A S P E C T R U M A N A L Y S I S 
* 
* 
* 

X * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

CANBERRA SPECTRAN-F V2.06 SOFTWARE 

25-SEP-9120:33:14 

A N A L Y S I S P A R A M E T E R S 

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 4.0 
DETECTOR NUMBER: 6 / GEOMETRY NUMBER: 1 
SPECTRUM SIZE: 4096 CHANNELS 
ORDER OF SMOOTHING FUNCTION: 5 
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK 
PEAK CONFIDENCE FACTOR: 95.0% 
WNTIFICATION ENERGY WINDOW: +- 1.50 KEV 
E'RROR QUOTATION: 1.96 SIGMA UNCERTAINTY 

ENVIRONMENTAL BACKGROUND SUBTRACTED 
L-eEl CALCULATION PERFORMED 
M ASURED ENERGY DIFFERENCES LISTED 
MULTIPLET ANALYSIS PERFORMED 

~ -TRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANl: 
YZED BY: 62820 

A PLE DESCRIPTION: R346-5585 
G.(QMETRY DESCRIPTION: I-129/CULTURE TUBE 
SAMPLE SIZE: l.OOOOE+OO EA / CONVERSION FACTOR: l.OOOOE+OO 
SIANDARD SIZE: l.OOOOE+OO EA 
ANALYSIS LIBRARY FILE: ANL129 

COLLECT STARTED ON 25-SEP-91 AT 19:43:05 
0' 

COLLECT LIVE TIME: 
REAL TIME: 
DEAD TIME: 

3000. SECONDS 
3002. SECONDS 
0.07 % 

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

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

1.18 



· . WHC.-SD -,- WM-OP-025 
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P E A K A N A L Y S I S 

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

IC 147.23 29.31 1.39 782. 8831. 
2C 167. 77 33.41 1.39 473 . 2117. 
3 197.05 39.26 1.18 216. 1332. 

ERROR QUOTATION AT 1.96 SIGMA 
PEAK CONFIDENCE LEVEL AT 95.0% 

C - MULTIPLET ANALYSIS CONVERGED NORMALLY 

BACKGROUND SUBTRACTION PERFORMED USING FILE BK0024 
BACKGROUND DESCRIPTION: 8KG 
B:'ACKGROUND COLLECT STARTED ON 4-JUN-90 AT 13:00:00 
BACKGROUND LIVE TIME: 3000. SECONDS 
~CKGROUND WAS INSIGNIFICANT 

, ,... 

ERROR 
% 

2.9 
7.0 
6.9 

NUCLIDE$ 

CE-144 
1-129,Bl-212 



25-SEP-9120:33:14 

...... "LE: R346-5585 
COLLECTED ON 25-SEP-91 AT 19:43:05 

WKt~so-WM-DP-025 
Addendum 17 Rev O 

u~~MYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT . 

R A D I O N U C L I D E A N A L Y S I S R E P O R T 

NUCLIDE ACTIVITY CONCENTRATION IN uCi/EA 
DECAY 

ENERGY COMPARISON 
(KEV) 

AM-241 
AM-243 
I-129 
SB-125 
SE-75 
SN-113 

TOTAL 

MEASURED ERROR CORRECTED ERROR 

LLD<l.83E-06 LLD<l.83E-06 
LLD<8.27E-07 LLD<8.27E-07 

3.07E-04 +-2.13E-05 3.07E-04 +-2.13E-05 
LLD<l.83E-05 LLD<l.83E-05 
LLD<l.71E-06 LLD<l.71E-06 
LLD<3.01E-06 LLD<3.01E-06 

3.07E-04 +-2.13E-05 3.07E-04 +-2.13E-05 

EAR=***** MEV/DISINTEGRATION 
MA IMUM PERMISSABLE ACTIVITY= 5.77E-03 UC/EA 
TQIAL MEASURED ACTIVITY= 3.07E-04 (+-2.13E-05) UC/EA 
% TECH. SPEC. = 5.33 (+-0.37) , ,... 

( 

~WnR QUOTATION AT 1.96 SIGMA 
CONFIDENCE LEVEL A_T 95. 0% 

PEAKS NOT USED IN ANALYSIS 

C~TROID ENERGY NET AREA ERROR GAMMAS/SEC 
CH(NNEL KEV COUNTS % 

0-
147.23 
167. 77 

29.31 
33.41 

8831. 
2117. 

2. 9 1. 27E+Ol 
7.0 2.0SE+OO 

EXPECT DIFF 

59.54 
74.67 
39.60 

176.33 
136.00 
391.67 

-0.34 

--'" "1.20 
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* * * * * * * * * ~ * * * * * * * * * * * * * * * * * * * * * * * * * * 
* 
* G A M M A S P E C T R U M A N A L Y S I S 

* 
* 
* 

- * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

CANBERRA SPECTRAN-F V2.06 SOFTWARE 

25-SEP-9122:00 :03 

A N A L Y S I S P A R A M E T E R S 

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 4.0 
DETECTOR NUMBER: 6 / GEOMETRY NUMBER: 1 
SPECTRUM SIZE: 4096 CHANNELS 
ORDER OF SMOOTHING FUNCTION: 5 
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK 
PEAK CONFIDENCE FACTOR: 95.0% 
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV 
-ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY 

VIRONMENTAL BACKGROUND SUBTRACTED 
LLD CALCULATION PERFORMED 
MEASURED ENERGY DIFFERENCES LISTED 
MtlLTIPLET ANALYSIS PERFORMED 

~ECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANl : 
-~~LYZED BY: 62820 

SAMPLE DESCRIPTION: R347-5685 
GEOMETRY DESCRIPTION: 1-129/CULTURE TUBE 
rAMPLE SIZE: 1.0000E+OO EA / CONVERSION FACTOR: 1.0000E+OO 
STANDARD SIZE: l.OOOOE+OO EA 
JUU\LYSIS LIBRARY FILE: ANL129 

~ COLLECT STARTED ON 25-SEP-91 AT 21:09:53 
a--

COLLECT LIVE TIME: 
REAL TIME: 
DEAD TIME: 

3000. SECONDS 
3001. SECONDS 
0.03 % 

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

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



25-SEP-9122:00:03 

WHC-SD-WM-DP-025 
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P E A K A N A L Y S I S 

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

ERROR QUOTATION AT 1.96 SIGMA 
PEAK CONFIDENCE LEVEL AT 95.0% 

BACKGROUND SUBTRACTION PERFORMED USING FILE BK0024 
BACKGROUND DESCRIPTION: BKG 
BACKGROUND COLLECT STARTED ON 4-JUN-90 AT 13:00:00 
BACKGROUND LIVE TIME: 3000. SECONDS 
BACKGROUND WAS INSIGNIFICANT 

N 

NUCLIDES 
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25-SEP-9122:C0:03 

~~~PLE: R347-5685 
:A COLLECTED ON 25-SEP-91 AT 21:09:53 

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

R A D I O N U C L I D E A N A L Y S I S R E P O R T 

NUCLIDE 

AM-241 
AM-243 
I-129 
SB-125 
SE-75 
SN-113 

ACTIVITY CONCENTRATION IN uCi/EA 
DECAY 

MEASURED ERROR CORRECTED ERROR 

LLD<f.86E-06 
LLD<l.llE-06 
LLD<2.04E-05 
LLD<2.25E-05 
LLD<l.73E-06 
LLD<4.16E-06 

O.OOE-01 +-O.OOE-01 

LLD<l .86E-06 
LLD<l. llE-06 
LLD<2.04E-05 
LLD<2.25E-05 
LLD<l.73E-06 
LLD<4.16E-06 

O.OOE-01 +-O.OOE -01 

E~~OR QUOTATION AT 1.96 SIGMA 
LLD CONFIDENCE LEVEL AT 95.0% 

AL L DETECTED PEAKS WERE USED IN THE ANALYSIS 

ENERGY COMPARISON 
(KEV) 

EXPECT DIFF 

59.54 
74.67 
39.60 

176.33 
136 .00 
391.67 
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* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
* 

G A M M A S P E C T R U M A N A L Y S I S 
* 
* 
* 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

CANBERRA SPECTRAN-F V2.06 SOFTWARE 

25-SEP-9122:54:07 

A N A L Y S I S P A R A M E T E R S 

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 4.0 
DETECTOR NUMBER: 6 / GEOMETRY NUMBER: 1 
SPECTRUM SIZE: 4096 CHANNELS 
ORDER OF SMOOTHING FUNCTION: 5 
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK 
PEAK CONFIDENCE FACTOR: 95.0% 
lilfNTIFICATION ENERGY WINDOW: +- 1.50 KEV 
EAAOR QUOTATION: 1.96 SIGMA UNCERTAINTY 

{ ~ 

ENVIRONMENTAL BACKGROUND SUBTRACTED 
Lb-B CALCULATION PERFORMED 
MEASURED ENERGY DIFFERENCES LISTED 
MU ~TIPLET ANALYSIS PERFORMED 

TRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANl: . 
YZED BY: 62820 

Si$lT>LE DESCRIPTION: R348-5785 
GW~ETRY DESCRIPTION: 1-129/CULTURE TUBE 
SAMPLE SIZE: l.OOOOE+OO EA / CONVERSION FACTOR: l.OOOOE+OO 
S-WDARD SIZE: l.OOOOE+OO EA 
ANALYSIS LIBRARY FILE: ANL129 

COLLECT STARTED ON 25-SEP-91 AT 22:03:58 
O' 

COLLECT LIVE TIME: 
REAL TIME: 
DEAD TIME: 

3000. SECONDS 
3001. SECONDS 
0.03 % 

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

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

, - · 



25-SEP-9122:54:07 
WHC-SD-WM~DP-025 

Addendum 17 Rev O 

P E A K A N A L Y S I S 

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

1 146.94 29.25 1.41 

ERROR QUOTATION AT 1.96 SIGMA 
PEAK CONFIDENCE LEVEL AT 95.0% 

286. 665. 12.8 

BACKGROUND SUBTRACTION PERFORMED USING FILE BK0024 
BACKGROUND DESCRIPTION: BKG 
BACKGROUND COLLECT STARTED ON A-JUN-90 AT 13:00:00 
BACKGROUND LIVE TIME: 3000. SECONDS 
BACKGROUND WAS INSIGNIFICANT 
l.J) 

M 

,., 

NUCLIDES 

--- i.2~ 

~/.11/:t~ 
-- -1.36 



25-SEP-9122:54:07 

... •"''LE: R348-5785 

WHC-SD~WM-OP-025 -
Addendum 17 Rev O · 

I COLLECTED ON 25-SEP-91 AT 22:03:58 
uL~~YED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT . 

R A D I O N U C L I D E A N A L Y S I S R E P O R T 

NUCLIDE 

AM-241 
AM-243 
I-129 
SB-125 
SE-75 
SN-113 

TY AL 

ACTIVITY CONCENTRATION IN uCi/EA 
DECAY 

MEASURED ERROR CORRECTED ERROR 

LLD<l.98E-06 
LLD<9.16E-07 
LLD<l.73E-05 
LLD<l.97E-05 
LLD<l. 95E-06 
LLD<3.63E-06 

O.OOE-01 +-O.OOE-01 

LLD<l.98E-06 
LLD<9.16E-07 
LLD<l.73E-05 
LLD<l. 97E-05 
LLD<l. 95E-06 
LLD<3.63E-06 

O.OOE-01 +-O.OOE-01 

fJ\ROR QUOTATION AT 1.96 SIGMA 
LLb CONFIDENCE LEVEL AT 95.0% 

I • 

.. ROID 
CBANNEL 

46.94 

PEAKS NOT USED IN ANALYSIS 

ENERGY NET AREA ERROR GAMMAS/SEC 
KEV COUNTS % 

29.25 665. 12.8 9.62E-Ol 

ENERGY COMPARISON 
(KEV) 

EXPECT DIFF 

59.54 
74.67 
39.60 

176.33 
136.00 
391.67 

1.26 



25-SEP-9123:48:05 
. WHC-S0-WM-OP-025 
Add~ndum 11 Rev o 

P E A K A N A L Y S I S 

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

1 147.66 29.39 1.25 

ERROR QUOTATION AT 1.96 SIGMA 
PEAK CONFIDENCE LEVEL AT 95.0% 

237. 576 . 13 .5 

BACKGROUND SUBTRACTION PERFORMED USING FILE BK0024 
BACKGROUND DESCRIPTION: BKG 
BACKGROUND COLLECT STARTED ON 4-JUN-90 AT 13:00:00 
BACKGROUND LIVE TIME: 3000. SECONDS 
BACKGROUND WAS INSIGNIFICANT 

' ,.. 

.... 

NUCLIDES 

-~ . 



25-SEP-9123:48:05 

'LE: R348-5885 
\ COLLECTED ON 25-SEP-91 AT 22:57:57 

. WHC-SD~WM-OP-025 
Adden·ctum · 1 T Rev 0 

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

R A D I O N U C L I D E A N A L Y S I S R E P O R T 

NUCLIDE 

AM-241 
AM-243 
I-129 
SB-125 
SE-75 
SN-113 

TAL 

ACTIVITY CONCENTRATION IN uCi/EA 
DECAY 

MEASURED ERROR CORRECTED ERROR 

LLD<l.92E-06 
LLD<8.27E-07 
LLD<l.82E-05 
LLD<l. 77E-05 
LLD<l.84E-06 
LLD<4.76E-06 

O.OOE-01 +-O.OOE-01 

LLD<l. 92E-06 
LLD<8.27E-07 
LLD<l.82E-05 
LLD<l. 77E-05 
LLD<l.84E-06 
LLD<4.76E-06 

O.OOE-01 +-O.OOE-01 

WROR QUOTATION AT 1.96 SIGMA 
LLD CONFIDENCE LEVEL AT 95.0% 

PEAKS NOT USED IN ANALYSIS 

.1ROID ENERGY NET AREA ERROR GAMMAS/SEC 
ffiANNEL KEV COUNTS % 

147.66 29.39 576. 13.5 8.20E-Ol 

ENERGY COMPARISON 
(KEV) 

EXPECT DIFF 

59.54 
74.67 
39.60 

176.33 
136.00 
391.67 

-- 1.28 
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* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
* 

G A M M A S P E C T R U M A N A L Y S I S 
* 
* 
* 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

CANBERRA SPECTRAN-F V2.06 SOFTWARE 

25-SEP-9123:48:05 

A N A L Y S I S P A R A M E T E R S 

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 4.0 
DETECTOR NUMBER: 6 / GEOMETRY NUMBER: 1 
SPECTRUM SIZE: 4096 CHANNELS 
ORDER OF SMOOTHING FUNCTION: 5 
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK 
PEAK CONFIDENCE FACTOR : 95.0% 
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV 
l9rnOR QUOTATION: 1.96 SIGMA UNCERTAINTY 

' E VIRONMENTAL BACKGROUND SUBTRACTED 
1J.D CALCULATION PERFORMED 
MEASURED ENERGY DIFFERENCES LISTED 
MULTIPLET ANALYSIS PERFORMED 

9°PE:CTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANl: 
. n L YZED BY: 62820 

SAMPLE DESCRIPTION: R348-5885 
GEOMETRY DESCRIPTION: I-129/CULTURE TUBE 
S~ PLE SIZE: 1.0000E+OO EA / CONVERSION FACTOR: 1.0000E+OO 
STANDARD SIZE: 1.0000E+OO EA 
ANALYSIS LIBRARY FILE : ANL129 
. 

COLLECT STARTED ON 25-SEP-91 AT 22:57:57 
O' 

COLLECT LIVE TIME: 
REAL TIME: 
DEAD TIME: 

3000. SECONDS 
3002. SECONDS 
0.07 % 

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

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

--- j ? ~ 
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* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
* 

G A M M A S P E C T R U M A N A L Y S I S 
* 
* 
* 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

CANBERRA SPECTRAN-F V2.06 SOFTWARE 

26-SEP-9101:14:25 

A N A L Y S I S P A R A M E T E R S 

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 4.0 
DETECTOR NUMBER: 6 / GEOMETRY NUMBER: 1 
SPECTRUM SIZE: 4096 CHANNELS 
ORDER OF SMOOTHING FUNCTION: 5 
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK 
PEAK CONFIDENCE FACTOR: 95.0% 
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV 
E®OR QUOTATION: 1.96 SIGMA UNCERTAINTY 

E'NVIRONMENTAL BACKGROUND SUBTRACTED 
LlD CALCULATION PERFORMED 
MEASURED ENERGY DIFFERENCES LISTED 
MlffiTIPLET ANALYSIS PERFORMED 

co~rTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANl: 
(ZED BY: 69549 

SAMPLE DESCRIPTION: R361-5585 
GEOMETRY DESCRIPTION: I-129/CULTURE TUBE 
S PLE SIZE: l.OOOOE+OO EA / CONVERSION FACTOR: l.OOOOE+OO 
STANDARD SIZE: l.OOOOE+OO EA 
ANALYSIS LIBRARY FILE: ANL129 

COLLECT STARTED ON 26-SEP-91 AT 00:24:17 

COLLECT LIVE TIME: 
REAL TIME: 
DEAD TIME: 

3000. SECONDS 
3002. SECONDS 
0.07 % 

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

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

:-



WHC-SD-WM-DP-025 
· _Addendum 17 Rev o 

26-SEP-9101:14:25 

P E A K A N A L Y S I S 

r-K CENTROID ENERGY FWHM BACKGND NET AREA 
CHANNEL KEV KEV COUNTS COUNTS 

IC 147.30 29.32 1.38 749. 9427. 
2C 167. 71 33.40 1.38 392. 2182 . 
3 196.61 39.18 1.38 137. 1357. 

ERROR QUOTATION AT 1.96 SIGMA 
PEAK CONFIDENCE LEVEL AT 95.0% 

C - MULTIPLET ANALYSIS CONVERGED NORMALLY 

BACKGROUND SUBTRACTION PERFORMED USING FILE BK0024 
BACKGROUND DESCRIPTION: 8KG 
~KGROUND COLLECT STARTED ON 4-JUN-90 AT 13:00:00 
BACKGROUND LIVE TIME: 3000 . SECONDS 
BACKGROUND WAS INSIGNIFICANT 

ERROR 
% 

2.7 
6.4 
6.4 

= 

NUCLIDES 

CE-144 
1-129 , 81 -212 

131 



26-SEP-9101:14:25 

SAMPLE: R361-5585 
COLLECTED ON 26-SEP-91 AT 00:24:17 

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

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

R A D I O N U C L I D E A N A L Y S I S R E P O R T 

NUCLIDE ACTIVITY CONCENTRATION IN uCi/EA 
DECAY 

ENERGY COMPARISON 
(KEV) 

AM-241 
AM-243 
I-129 
SB-125 
SE-75 
SN-113 

TOTAL 

MEASURED ERROR CORRECTED ERROR 

LLD<2.12E-06 LLD<2.12E-06 
LLD<9.44E-07 LLD<9.44E-07 

3.13E-04 +-l.99E-05 3.13E-04 +-l.99E-05 
LLD<l.92E-05 LLD<l.92E-05 
LLD<l.67E-06 LLD<l.67E-06 
LLD<3.82E-06 LLD<3.82E-06 

3.13E-04 +-l.99E-05 3.13E-04 +-l.99E-05 
~ 

EBAR = ***** MEV/DISINTEGRATION 
MA IMUM PERMISSABLE ACTIVITY= 5.77E-03 UC/EA 
TOTAL MEASURED ACTIVITY= 3.13E-04 (+-l.99E-05) UC/EA 
%"'TfCH. SPEC. = 5.42 (+-0.34) 

ERR-OR QUOTATION AT 1.96 SIGMA . , 
r. - :ONFIDENCE LEVEL AT 95.0% 

'• 

CENTROID 
Cf-l'A'NNEL 

47.30 
167. 71 

PEAKS NOT USED IN ANALYSIS 

ENERGY NET AREA ERROR GAMMAS/SEC 
KEV COUNTS % 

29.32 
33.40 

9427. 
2182. 

2.7 l.35E+Ol 
6.4 2.llE+OO 

EXPECT DIFF 

59.54 
74.67 
39.60 

176 .33 
136.00 
391.67 

-0.42 

---:132 
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Lab Segment Serial No.: 
A348 
Analysis: 
STRONTIUM 90 

Instrument: 
WB27812 
Technologist: 
J. KUNKEL 
Starting Time: 
12:00 (10-03-91) 
Ending Time: 
09:00 (10-04-91) 

Description 
1 INITIAL LMCS CHECK STD 
2 REAGENT BLANK 
3 SAMPLE 791 COMP 
4 SAM DUP 791 COMP 
5 FINAL LMCS CHECK STD 
6 
7 
8 
9 

10 

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

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

ANALYTICAL BATCH 
Customer ID : 
791 COMPOSITE 
Sample Prep: 
UNDIGESTED 

Procedure/Rev: 
LA-220-101/0-0 
Date: 
10-03-91 

Temperature: 
23degC 
Chemist: 
S. CATLOW 

Lab ID Description 
R346-5586 11 
R347-5686 12 
R348-5786 13 
A348-5886 14 
R361-5586 15 

16 
17 
18 
19 
20 

Lab ID 

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

LMCS CHECK STD 150846/1.0 ml NA 

A-6000-881 (03/92) 

----- :133 
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STRONTIUM 90 ANALYSIS - UNDIGESTED SAMPLE 
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WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

ANALYTICAL BATCH 
Lab Segment Serial No.: Customer ID: 
R348 791 COMPOSITE 
Analysis: Sample Prep: 
SELENIUM 79 UNDIGESTED 

Instrument: Procedure/Rev: 
WB27818, WC16085 LA-365-132/B-0 
Technologist: Date: 
D. JACKSON 09-25-91 
Starting Time: Temperature: 
08:30 NA 
Ending Time: Chemist: 
15:30 S. CATLOW 

Description Lab ID Description Lab ID 
1 REAGENT BLANK R347-5689 11 
2 SAMPLE 791 COMP R348-5789 12 
3 SAM DUP 791 COMP R348-5889 13 
4 14 
5 15 
6 16 
7 17 
8 18 
9 19 ,___ 

10 20 

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

NOT AVAILABLE. 

A-6000-881 (03/92) 

--· 136 
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SELENIUM 79 ANALYSIS - UNDIGESTED SAMPLE 
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WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

ANALYTICAL BATCH 
Lab Segment Serial No.: Customer ID: 
R348 791 COMPOSITE 
Analysis: Sample Prep: 
TRITIUM UNDIGESTED 

Instrument: Procedure/Rev: 
WB27818 WC16085 LA-218-113/8-0 
Technologist: Date: 
V. MASSIE 10-07-91 
Starting Time: Temperature: 
NA NA 

a- Ending Time: Chemist: 
NA . S. CATLOW 

'"' - Description Lab ID Description Lab ID 
·~ 1 INITIAL LMCS CH ECK STD R346-5587 11 

M 
2 REAGENT BLANK R347-5687 12 
3 SAMPLE 791 COMP R348-5787 13 

; ,.. 4 SAM DUP 791 COMP R348-5887 14 
5 SPIKE OF 791 COMP R348-5987 15 .. , 

FINAL LMCS CHECK STD R361-5587 6 16 

"'-' 7 17 
8 18 - 9 19 

~': 10 20 

O" 

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

LMCS CHECK STD 34849/1.0 ml NA 
SPIKE 34849/1.0 ml NA 

A-6000-881 (03/92) 

1.39 
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Lab Segment Serial No.: 
R348 
Analysis: 
TOTALALPHNALPHA ENERGY 

Instrument: 
WB57'Z37 W857265 
Technologist: 
NA 

• Starting Time: 
NA 
Ending Time: 
NA . 

Descriotion 
1 SAMPLE 791 COMP 
2 
3 
4 
5 
6 
7 
8 
9 

10 

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

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

ANALYTICAL BATCH 
Customer ID: 
791 COMPOSITE 
Sample Prep: 
UNDIGESTED 

Procedure/Rev: 
LA-548-101 /A-2 
Date: 
06-04-92 
Temperature: 
NA 
Chemist: 
S. CATLOW 

Lab ID Descriotion 
R348-1250 11 

12 
13 
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. 

NA 

I 

Lab ID 

Final Vol. of 
Standard 

A-6000-881 (03/92) 

1.43 
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TOTAL ALPHA/ALPHA ENERGY ANALYSIS · - UNDIGESTED SAMPLE 

-- a...eac- -,, I /1•.f:,1 1..;- :,,1H-IOJ 11Ci ✓ !:l.,..,,,1,· , 1111•111 O _ .. 
·, -~-

2.J1 u - /, ~ ~-.• 3 /, 

,..s.s" .. ,J~)lt,-1' .,; .. 

I,. 'f9l... 

... 

c-,o 
_,.-., 1 l~fM·I(' 

..,.., ... - -• 
... -

.,.,,.., ... ,.,,,•t ~ 1,M6r. 

,. .... ~h- ,, 'f,U% 

~,,A .s.,✓ .r fr.,¥/; 

.-4, 
,,. ,,,. .1/._ 

"/.✓• ·Y: 
., 

,. f.1 J 

1.44 



· WHc~sD-~M-DP-025 
Addendum 17 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 
3 
4 
5 

I!"> 6 

··"" 
Peak 

ID Isotope 
' Pu238 

Am241 
~· 
. l Pu239 

Pu240 
Np237 

5 
6 U 238 

DATA REDUCTION REPORT 

SAMPLE 
R-348-1250 

File ID: SD8351.SPC 

Counted on: 6/ 4/92 @17: 0 
Detector/Geometry number: 8/ 1 
Count time: 30000. Sec 

SIGNATURE ABOVE REPRESENTS 
CHEMICAL TECHNOLOGIST/ CHEMIST 
THAT COMPLETED THE ANALYSIS RUN 
ON PAGES 145 TO 147 . 

PEAK ANALYSIS 

Peak height 
Initial Final 

10 . 2 10 . 2 
6. 4 6. 5 

58 . 6 60 . 4 
629.6 579.4 
55.6 53.3 

317.9 318.7 

Peak center 
Initial Final 

301. 307 301. 307 
263.507 263.507 
228.323 228.323 
148.296 148.296 
87.054 87.054 
23.800 23.800 

FWHM 
Initial Final 
20 . 000 9.742 
20 . 000 14.790 
20 . 000 7.795 
28.000 19 .944 
16. 000 9 .311 
16.000 7.071 

PEAK ·RESULTS 

AEA Peak Centroid Count 
Fract . Exp. Obs. Diff. FWHM Rate c/m 
0.0093 5.499 5.496 0.003 0.05 0 .18 

5. 480 5.496 -0.016 
0.0149 5.318 0.07 0. 29 
0.0492 5. 143 5.153 -0.010 0.04 0.94 

5.144 5.153 -0.009 
0.6507 4.781 4.777 0.004 0.09 12.46 
0.0645 4.489 0.04 1.23 
0.2115 4.200 4.192 0.008 0.03 4.05 

DETECTOR CALIBRATION 
Energy(MEV) = 4.080 + (0.0047)*Channel 

Energy range (MeV): 4.080 TO 6.486 
Efficiency= 0.2066 CPM/DPM 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

TOTAL COUNT DATA: 

Total 
9673.0 
9673.0 
9577.6 

95.4 

% Recovery 
100.000 
100.000 
99.014 
0.986 

Tau 
Initial Final 
10.000 4.593 
10. 000 1. 574 
10.000 4.055 
14.000 15.413 
8.000 2.290 
8.000 14.648 

Activity 
d/m uCi/ea 
1. 20 0. 538E-06 

0.412E-06 
1.38 0.623E-06 
4.56 0.205E-05 

0.205E-05 
69.34 0.312E-04 
5.98 0.269E-05 

25.46 0.115E-04 

Analyzed by: ~-------
61453 

1. 
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'~ 
Raw Data Dump for AEA Spectrum: SP:S08351.SPC 

1 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 
11 0. 0. 0. 0. 0. 117. 156. 171. 153. 160. 
21 175. 165. 209. 194. 176. 144. 101. 60. 35. 11. 
31 8. 4. 1. 1. 2. 1. 0. 1. 0. 0. 
41 1. 0. 2. 2. 0. 1. 1. 1. 2. 3. 
51 2. 0. 1. 3. 3. 5. 5. 3. 6. 7. 
61 7. 9. 10. 12. 9. 15. 10. 10. 10. 7. 
71 10. 15. 6. 10. 9. 14. 15. 19. 13. 26. 
81 20. 22 . 21. 30. 32. 41. 29. 32. 27. 24. 
91 14. 7. 5. 2. 3. 2. 1. o. 0. 0. 

101 3. 1. 2. 1. 2. 4. 3. 3. 1. 3. 
111 3. 5. 2. 1. 1. 5. 5. 4. 3. 3. 
121 7. 8. 9. 12. 17. 10. 22. 26. 43. 31. 

31 48. 66. 63. 95. 119. 139. 155. 154. 168. 195. 
~ 221. 235. 248. 291. 319. 440. 363. 376. 350. 297. 

151 211. 182. 150 . 162. 154. 152. 159. 170. 124. 116. 
161 66. 33. 17. 8. 2. 3. 2. 5. 3. 2. 
121 2. 0. 1. 1. 1. 0. 1. 0. 0. 0. 
181 1. 0. 1. 1. 1. 2. 0. 1. 1. I. 
191 1. 0. 2. 0. 1. I. 2. 3. I. 0. 
2QJ 0. 3. 3. I. 0. I. I. 4. 4. 2. 

" - -., ,, 1 
j,". 3. 6. 9. 5. 12 . 17 . . 13. 16. 20. 

- 24. 30. 20. 28. 35. 34. 38. 34. 34. 33 . 
~.)! 24. 27 . 8. 5. 3. 0. 2. 2. 1. 0. 
241 0. 3. 0. 2. 2. 1. 1. 2. 1. 2. 
::: 51 3. 4. 5. 2. 1. 5. 3. 2. 4. 4. 
261' 2. 3. 2. 4. 5. 4. I. 4. 1. 2. 
271 0. 1. 0. 2. 1. 0. I. 1. 0. 2. 
2si 0. 1. 0. 0. 0. 0. 1. 4. 0. 1. 
2·9l 2. 3. 6. 4. 4. 8. 2. 6. 5. 5. 
WI 3. 7. 9. 3. 4. 0. 3. I. 0. 0. 
:r 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 
:1 0. 0. 0. 0. 0. 0. 2. 0. 0. 0. 
J l 1. 0. 0. 0. 0. 0. 0. 0. 1. 0. 

341 0. 0. 0. 0. 0. 1. 1. 4. 1. 1. 
351 0. 3. 2. 0. 2. 1. 0. 0. 2. 0. 
361 I. 1. 1. 0. 0. 0. 2. I. 1. 0. 
371 I. 0. 0. 0. 0. 0. 0. o. 0. 0. 
381 0. 0. 0. 0. o. 0. 0. 0. 0. 0. 
391 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 
01 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 

411 0. 1. 0. 0. 0. 0. 0. 0. 0. 0. 
421 0. 0. 0. 0. 0. 0. 0. 0. I. 0. 
431 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 
'.41 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 1.4.'7' 51 0. 0. 0. 0. 0. I. 0. 0. 0. 0. 
461 0. 0. I. 1. 0. 0. 0. 0. 0. 0. • ,. -. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 

0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 
t91 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. -~~/ /9 z-511 0. 0. 

~ 




