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

I have reviewed the Inorganic and Radiochemistry results reported in this 
data package (when applicable). The results meet the requirements of 
•242-A Evaporator Feed Characterization Project - Statement of Work• -

This data is an accurate representation of the data 
requested laboratory analyses performed . 

. Tillman 
2-A Evaporator 

I 

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

7) .. J Zt/d# / f{ft#z 
Lt. R. Webb Date 
Records Management Speciali~t 
Data Coordinator 

~ _\ l 

I • >I ,.,,• ' I ', • .,. ,t , • 

·I ' .';-'··. , '··. 

Procedure 
generated 

I have reviewed this report and certify .that this data package meets the 
requirements of •Quality Assurance Project Plan for the Chemical Analysis 
of Highly Radioactive Samples in Support of Environmental Activities on 
the Hanford Site• - WHC-SD-CP-QAPP-002 1 unless superseded by the Statement of 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. 

Lqt~~ll~ 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 ~o the ·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 of 
the candidate feed tanks into 102AW. 

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

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

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 
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Metals CMS) 
Arsenic 
Selenium 
Mercury 

Conventionals CIC) 
Fluoride 
Chloride 
Nitrite 
Nitrate 
Phosphate 
Sulfate 

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

As 
Se 
Hg 

F 
Cl 
N02 
N03 
P04 
S04 

Conventional CSoecjfjed 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 ASTH 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± 20%. 

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

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

J. H. Tillman, Manager 
Inorganic Chemistry PAL 

2 of 2 ~--5.1 
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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 102AW, 103AP, and 106AW: 

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

The Extension 11 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 
Anlnonia (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 (N03) 5000 .240 
Chloride (Cl) 4000 .040 
Nitrite (N02) 5000 . 180 
Phosphate (P04) 10000 . 130 
Sul.fate (S04) 10000 .130 

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, "Reconvnendations 
for Tank Farm Waste Analysis" by T. D. Blankenship, dated November 26, 1990, 
and references the document, "Detection Limit Package, Appendix s• 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 reconvnended 
EPA protocol. 

J. H. Till man, 
Inorganic Che 

?/7'2-
anager / / 

stry PAL 
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Detection Limits of Radionuclides 

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

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 
4. sx10·4 

7. ox10·3 

1.1x10·2 

4. lxlo·2 

5.4x10·2 

3. 7x10·3 

5 .3x10·3 

3. 2x10·3 

6.Sx10·3 g/L 
1.ox10•1 

9.QxlQ+O 
1. 2x10•1 

8. 4x10•1 

2. 7x10•1 

1. 9x10•1 

a.ox10•0 

2.3x10•1 

l.3x10•2 

9. OxlQ+O 

*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: l03AP 

A Non-Conformance Report (NCR) was generated for three samples from Tank 
103AP. The samples involved were 3AP891-l, 3AP891-2 and 3AP891-3. Sample 
3AP891-l and 3AP891-2 were received into the laboratory with the custody seal 
improperly attached. The client reviewed these sample containers and granted 
permission to proceed with the analysis for 3AP891- l and 3AP891-2 because the 
custody seals were over the locking pin , indicating sample integrity was 
preserved . Sample 3AP891-3 was resampled and repl aced by Sample 3AP1191- l . 
This sample was analyzed for the parameters stated . Please reference NCR 
#806110, dated September 19, 1991. In addition, the custody seal for Sample 
3AP891-l (R933) was not on properly. This sample was approved for analysis 
after consideration and review by the client. 

3APRCOMP (R949) 

A spike was not run for Tritium in this sample for no apparent reason . 

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

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

Gamma Energy Analysis 

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

The Relative Percent Difference (RPO) for Se 79 and C 14 were outside of 
t he control limit of ±25%. 

s.4 
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The Alpha Energy Analysis (AEA) Isotopes and Co 60 were requested, after 
sample receipt, by the client and analyzed by the laboratory . The results are 
listed on page 17. 

ohn Tillman, Manager 
Inorganic Chemistry P. L 

s.s 



I 

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

! . ~ Westinghouse 
· '\:::!:) Hanforci Company 

Internal 
Memo 
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I • 

from: 
Pl"IOne: 
Oa1e: 
Subject: 

To: 

Office of Sample Management 
J-3869 MO-346/200W 16-08 
November 26. 1990 
RCCOHM£NOATIONS FOR TANK FARM WASTE ANALYSES 

T. O. 

cc: 

Blankenship 

J. D. OriggsJ{/1-f, 
J. A. [ack.cr 
0. L. Halgren{-' 
J. H. Kessner) 
E. J. Kosianc1c 
C. R. Stroup 
RLW File/LO 

Rl-62 

T6-l4 
IU-51 
Rl-Sl 
16-0U 
S0-61 
TG-07 

16500-90-09( 

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

The referenced Internal Memo requests information regarding laboratory 
ana lyt i ca 1 capacity for a vari cty of analytes to support Tc1nk Farm anu 
£vaporator operations. Specific- cornrncnts and suggestions for each have been 
prepared along with infonnation on suggested minimum quantitation 1 imits 
(MQLs) for tht- nC!eded analyses and recommended rcporting _formats. With the 
exception of Nb94, all requested analyses are currently performed on-site. 
Laboratory capacity exists to support these programs if sufficient 
prescheduling of activities is done to coordinate with times of high sample 
throughput in the laboratory (e.g. , single shell tank sampling). 

The discussions that follow arc based on the assumption that the laboratory 
will be pcrformin(J •standard" rcqulatory type analy~is. J\nalysis MQLs ilrC 
based on proven 1 aboralory cxpl?ricncc, turnaround t imcs arc I.Mscd on 
requirements in the Tri-r.irty agreement, and reporting/val id.1tion formats 
bast-don WliC··CM-5-3, Section 2.0, •oata Validation for rtCIU\ Analyses." This 
informatio111 is summarized in the following attached tables: 

Table 1 
Table 2 
Table l 

Table 4 
Table 5 
Table 6 

MQLs for lnorqanic Analysis 
MQLs for ltadionuclidc J\nalysis 
MQLs for Organic Analysts (these arc CLP requirements 
but will form the basis for all organic analysis) 
Sample Turnaround Times 
Result Report ing/Validation 
Validation Criteria - Generic Data Quality Objectives 
(OQOs) 

If specific needs different from this standard are required for a given 
program, these needs must be defined 1n the program's Waste Analysis Plan 
(WAP) or equivalent documentation and negotiated with the laboratory to assure 

5.6 
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compliance. While it is expected that in most cases specific needs will be 
more strin9ent, if less stringent requirements are appropriate, these should 
also be defined in the WJ\P. This could significantly reduce analytical costs 
and turnaround times. 

Characterization of WastP Streams Discharged 1,Q_Qouble Shell Tanls .. L(.!Jllil: 

These streams are from ongoing operations of the site and will need analysis 
for two requirements; verification of compliance to tan~ farm storage 
specifications (processing parameters), and determination of compos i tion for 
rcgu)atory based designation of the waste (hazardous waste designation) . 
Processing parameter based analysis will be equivalent to current practice and 
should be predefined using laboratory •routine setw analysis. The analysis 
will be performed under the quality assurance requirements of NQJ\-1 with 
typical result turnarounds of 1 to 5 days. Results will be available via the 
laboratory reporting system (LCCS). 

Analysis of the samples to meet the needs for hazardous waste designation will 
require more stringent quality assurance than for proccssinq parameters . 
Those components that fall under both needs will likely be required to be 
.inalyzed by both protocols. Unfortunately, analysis turnaround times for 
designation will likely exceed needs for normal processing parameters. If 
processing parameter analysis results show a component to significantly exceed 
a hazardous waste designation limit (e.g., a sample is sufficiently caustic to 
qualify as a extremely hazardous waste based on corrosiveness) reanalysis of 
the sample under the more strin9ent protocols would not be necessary. In no 
case will analysis performed to processing parameter protocols be suitable for 
dcsi9nat1on as an intermediate levC?l or as nonhazardous waste. 

OST Chara~teri7,atjon Analysis: 

All of these. analyses will be required to be performed to hazardous waste 
de~ignatio~ protocols. Currently, no analytical capacity exists to perform 
Nb94 analys1S. This long lived (2xl0" y) beta cmitt<!r is not expected to be 
present in significant quantities and will require df!Vc1opmcnt efforts to 
analyze for. Addition of total beta (TU) analysis to the ana·tysis 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 Pu2la at the 222-~Laboratory is complicated by the presence of 
this isotope in the spike (Pu1 ) added to the analysts to a1low cop·octton 
for ovura\1 y1tld tn t.he proceduru. FOf:JYp.~t oxpoctod samplo$, Pu 31 activity 
wtll be only a small fraction oft.he Pu' 1 4 act1vtty and may be approx1mttacJ 
us1ng 1sotop1c rat1os based on h1stortcal irradiated uranium procosstn9. 

--· 5.7 I 
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Samples ha\,ing greater than normal Pu2
Ja (e.g •• associated with previous 

irradiated thorium processing) ~ctivity will be detectable usinq the current 
procedures. In these cases, Pu2 8 activity can be quantified either using a 
special analysis or through determination of isotopic ratios based on mass 
spectral analysis. 

Analysis of Sampl~s for the 242-A Evaporator: 

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

General Comments : 

Analysis of two major hazardous waste designation groups were not requested 
for any of the streams: semtvolattle organtcs and Toxicity Characteristic 
Leaching Procedure (TCLP). If these analyses have not been assessed for 
inclusion in the requested analysis, it is rcconmendcd that they arc reviewed 
for inclusion. 

The current schedule for implementation of organic analysis capacity at 222-S 
Laboratory is for early in 1991, most probably after March 1, 1991 . Until 
capactty becomes available at 222-S Laboratory, organic analyses (VOA and TOX) 
will be performed by the Pacific Northwest Laboratories (PNL). This will 
require transhippin9 of samp)es sent to 222-S Laboratory , but shou)d 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 or9anic 
capability is available at 222-S Laboratory, costs will be reduced sliqhlly. 
Addition of semivolat1le orqanic analysis tu the lists would incr~ase costs 
S2000 per analysis. Addition of TCLP to the list would increase analysis 
costs SlSOO for those samples containing greater than lo/. sol ids. For liquid 
only samples, no additional preparation is required for TCLP and the analytes 
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 call me on J-3869. ' 

R. L. Weiss, Principal Scientist 
Office of Sample Managem~nt 

jmd 

AttachlJlents - 7 

CONCURRCNCE: 

1 

Date -P/Jt,-f/20 

5.9 
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TABLE 1 
RECOMMENDED ANALYSIS MINIMUM QUANTITATION LEVELS 

for TANK FARM WASTE ANALYSES . 

lGS00 -90 -090 
J\lldChmenL l 

Page l of 1 

lmil] Y1!! filruLS.ill. Low Sill ~!:!ill Y1~ ttigh Sut .~-5iilt 
.l: .4!'.l9 or Li OU id 
Solid/Slurry 

.U<1u i ',L()J: L1qu1d 
Sol,d/Slurry 

Analyzed by Inductively Coupled Plasma Spectroscopy (ICP) 

J\ 1 50 0.5 J\s 20 0.2 
Oa 2 0.02 01 100 0 ,· . :, 
0 20 o.o•; Ctl 2 0. 02 
Ca 0.2 0.002 C<? 100 1 
Cr 5 0.05 Co 20 0 . 2 
Cu 20 0.2 (u 2 0. 02 
Fe 10 0.01 La 7.0 0. 2 
Pb JO 0. 3 Li J 0 . 03 
M<J 0 . 1 0.001 Hn 2 0 . 07. 
Hg s 0. 05 Mo 5 0 . 05 
Nd 250 2. 5 Ni 20 0. 2 p 50 0.5 K. 250 2.5 
Sm 200 2 Sc 100 1 
Si 100 0. 5 J\q JO 0 . 3 
Na 60 0.6 Sr 2 0.02 s 60 0. 6 Ta !>O 0. 5 
Th 20 0. 2 Sn 2 0 . 02 
Ti JO 0.06 w 7.00 0 . 5 u 1500 15 Zn 2 0.02 Zr 00 0.1 

Analyzed by Specific Atomic Absorption Techniques 

As 5 o.os Hg 3 0. 03 Sc 5 0.05 

Anion Analysi~ ·by DIONEX 
I 

F 6000 10 Cl 4000 5 
N01 20000 10 NO2 20000 10 
P04 10000 10 S04 10000 10 

Specific Analysis 

co3 5000 so TOC(carbon) 5000 50 
CN 0. 1 0.01 NH4 5000 50 u 100 1 TOX(chlorine)lOO 10 OH 0.2 0.002 USC * • 
Values for solids arc as ug/g 
Values for liquids arc as ug/ml 
·osc will be used to screen for the presence of exothermic reactions. 
Specific quantitation limits are not required for this screening 

5.10 
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TABLE 2 
RECOMMENDED ANALYSIS ~INI~U~ QUAHTJTATION LEVELS 

- for TANK FARM MA~lE ANALYSES 

~Ll ~LSl Y.I:I:Y I .tl.i'l!L.5 illt. -~-5..!1.lt. 
. u.r.1.1.!J.i! lliY.i.«J . 

100 1 0.01 
JSO J.5 0.0:JS 

Radionuclides Analyzed by Canvna Cnergy Analysis 

Co60 
4 4 0.04 Cs u7 ,. 

!, 0.0!, ;J 

Ru Rh 106 so !JO o.s . 
' 

Radionucl~des Analyzed by Separation with Octa Countin9 
Hl 75 1.!i 1. !i C14 !iO u. !; U.25 Nb°' - * * 5e79 so 0. !i 0.15 Sr90 1~0 1. !:) 0.015 Tew 2!:)0 

". 5 0.04'!, 1119 ~00 'J O.O'J 

lG~00-90-09 
I\LL.1ch111l•nL 

P,HJl' l o ( 

Radionuclides Analyzed by Separation with Alpha Countin9/Alpha Cnergy Analysis 

Pu
114 

2001 21 0.021 

PullY/2
4
o 50 0. 5 0. 005 

Am
741 

100 1 0.01 
Cm

244 
100 l 0.01 

c,-. Values for solids are as pCi/<J 
Va)ues for liquids are as pCi/ml 

·I I 

• No current i1nalysis capacity for Nb94 

'Potent i a 1 i nterfcrrence on · Pu 218 ana lys1s from contamination in Pu216 spi kc 
added to the analysis 

- •· 5.11 
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TADLE J 

1G500-<J0-090 
/\l tachmenl J 

l'.l<JC l Of 4 

TAR.CET COHrOUHD LIST (TCL) AND CONTRACT REQUIRED QUANTITATION LIHtTS (CRQL) 

I 

~ntLt,1 tl!:rn t.LmLr.:r~ 
~".!.'"..r. ~ Qn C.21!.!"'!l rrstlrl~r,thc2c\or, CA$ Nymbs:t vµL \•r.lt:r ' ,. ,. ) 

98. Alr h~• IIHC 319-04-C, 0 . 05 l,7 5 
')'), bot.1o 0 lltiC ll.9•R5•7 o.o~ l . 7 ~ 

1.00, delC••6HC )l?-R6•11 o.o~ \.. 1 s 
lOl, i.iMl'la•8ttC (Lindane) '.>8-8?-9 o.o~ \.. 7 ., 
102. ltepcachlor n-44-a o.o~ l. 7 ~ 

lOJ. Al.drln )09-00-2 O.O'i 1 . 7 5 to, •. ttepc.1ochlor epoxide 1014.n.J o.os l. 7 s 
l.O~. Endosul(an I ?)?•?11-11 0.0} l . 7 ~ 
\.06, Ole ldrLn 60•H· l O. LD ) . ) lo 
107. 4.4'•0D£ 72•55-'J 0 . 10 ).) 10 

108, Endrin 72-20-ll 0 . 10 J , J ... 10 
\.09. £ndon,l.Can II JJll.l-t.).9 0 , 10 l . l l.O 
l.10 . 4 0 4 1 0 00D 12•~4• 8 0 . 1.0 } . ) 1.0 
ll. t. Endosulfan sulfate l0H-07-a 0 . 10 ) . ) 1.0 
U.2. 4 ,4' -OUT )0•2'J·l 0.1.0 l.l 10 

ll.). Kethoxychlor 72 .,.J • 5 0.50 17,0 50 
l. v •. Ende ln kacone SJt••J4. 70•) 0.10 ) . ) lO 
l.U. Endc.Ln •lt.lehyde 7,.21. J6-J o. \0 l . l 10 
\ l.(,. •lpha•Chl.ordane HUl 0 1l 0 9 o.o-. l . 7 ~ 
\.l.1. ,;a,-•• Ch lo l"dane HOl•7'••2 0 . 0) l. . 7 } 

LU. To1taphena 0001.-35-2 5.0 170.0 500 
tl.9. Al"OC Lor- LOl.6 12,,1, •• u.1. l . O Jl.O LOO 
120. Al"ocl.or•l22l 1.uo,.-211-2 L. O Jl . O LOO 
l.H . Al."ocl.or• l.2JZ 1u,.1. U, 0 ) z.o ,. 7. 0 200 
lU . A.Coe l.or• l.242 5J,,6•J•2l•9 l . O )) .o 100 

1.11 . A roe tor-121,11 12672-2'>·£ l. . 0 )).0 100 
l1.4, A roe lo r• l.2 ~,. l.l0'17 • l,'J • l l.O )),0 \.00 
l25. Aroclor•l260 U0?6-a2-:, l.O )).0 l.00 

• Quantitatlon limlts listed for soll/sedlment arft based on vet weight. The 
quAnclcaclon ll•Lts calculated by thft labocatory Coe soll/sedLNr.nc. 
calcul.Ated on dry "•lghc baals aa required by che concracc. wLll be hlther. 

There ls no dl(lerentlation between the ~reparatlon of lov and Nedlwa • oil 
samples 1n this Ncthod for tho analysis of resclcldes/Aroclors. 

5.12 
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-- (contlnued) Q~•1 nt L t:i r, L2n L.L!!!1t~• 
Low Ned . On 

y:ir,•c lill l9.U !: n l "!!!!l 
~f'III l vn t,, t ll ~s CA$ tfu111bflr ur,/1, ·•,·✓Yir uc/l(p I 111• ) 

69. Dlbenzo~urAn l.l2 ·'-'• •? LO ))0 lOOOO {10) 70. 7,4 - 0LnLt~~~oluene ' l.2L•l4•2 lO ))0 10000 (10) 7L. DLe~hyl1,hch~ l~t• 84-f,6-2 l.O ))0 l.0000 (:!0) 11.. 4-Chlorophenyl-phenyl 
ether 7005•72•1 LO ))0 10000 (20) 7), Fluorene 8ti-7l-7 10 no 10000 (10) 

11 •• '••Nltroanlllne 100-01.., . 50 1.700 50000 (l.00) n. 4,6 - DLnicro - 2- • ethyl.phenol 5l4•n- L ~o l.700 50000 ( LOO) 7',. H•nicro~odLphenylan1ne 116•)0-(, LO ))0 lOOOO (10) 77 . 4 • ft ro .. ophe ny l • phe ny 'Le the r 101 • 5~-l 10 llO 10000 (10) 78. HeXAchloC'obanzene l.lll•74•l l.0 llO l.0000 (20) 

79: Pentachlorophenol 117-16•5 50 1700 50000 (100) 110, Phenanchcan. •~•Ol•A lO ))0 '\.0000 (10) AL. Anthracene llO•l2•7 \0 llO 10000 (10) "1. CArb•z.ole 114-74•8 10 ))O 10000 (70) 8). DL•n-bucylphthalAte 44-74-2 1.0 ))0 10000 (10) 'n 
111 •• Fluoranthene 20,.,.4.0 10 JJO 10000 . (20) 
85, Pyrene 129-00-0 to JlO l.0000 (20) ft t,. nucylbenzylphthalate ll~•U• 7 l.O llO l.0000 (10) ,-t"' 87, l,l'•OlchlocobenzLdlne 91.•94• l 10 l)O 10000 (10) 48, Denzo(a)ancilracena 5tt•H•l 10 llO lOOOO (20) 
19, Chrysene 211-01.-9 10 JJO 1.0000 (20) 90. bis(2•£chylhexyl)phth&late ll7•8l•7 l.0 ))0 10000 (10) 'Jl. DL•n•occyLphthalate n 1-11,,-0 l.O ))0 l.0000 (10) n. l\enzo(b)fluorAnthene 20~•9?-2 lO llO 10000 (20) 'Jl. 6enzo(K)fl~oranthcne 207-0ll•'J lO l.lO 10000 (10) 
94. l\enz:o(a)pyrene SO•l2•11 LO ))0 10000 (20) ·,~ . lndeno(l,1.l•cd)pyrene l•Jl•l'J-~ 10 ))0 10000 (10) .,, .. DLbenz(a,h)anchracene 5)-70-) l.0 ))O 10000 (10) ?7. 6enzo(g,h,L)perylene lCJl • 2'• • 2 l.0 llO 10000 (20) 

• Quanq.tatlon lialt2 lbted for soll./sedliaenc are based on v11c we ltht , The 
flU-'nC LtAtLon l1•1ts cal.tu lated by th• \.aboracory for so L 1./sedlr.enc. 
calcul•ced on dry veLghc basis as requlr•4 by che contr•cc, vll.L be hlgher. 

5.13 
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TABLE J (cont) 

TAR.CET COKPOUND LIST (TCL) AND CONTRACT REQUIRED QUAHT!TAT_lON LlKITS (CRQL. 

Q!i!.1ni:Lt.1tLsm L.L!.11 Lt-.• 
Luw 11ctl. On 

~u ~ .t!1.il ~ 
S'"l" '.v(!lg 11 r, CAS Nwnbrc ,,,•JL ,,r,1K, \IJ'.,,Jll., I Ill' > 

)4. rhenol tOll•?S•2 10 ))0 10000 (10) 
n. bls(2•Chloroethyl) ether l l l·'-'••'• 10 ).)0 1.0000 (10) 
)C.. 2-ChLorophenol 'J'i-\7•R 1.0 ))0 10000 (20) 
)7. l.,l•Dichloroben%ene s,.1.-n-1 10 ))0 10000 UO) 
)U. l,4•Dichlorobenzene 1.06·'•'• 7 10 ))0 l.0000 (10) 

)?. \,2•Dlchloroban%ene 95-50-1 1.0 ))0 10000 (20) 
,.o. 'J•Hechylphenol. ?'i•48•7 lO ))0 lOOOO (20) 
41.. 2,2'•oxybls 

(l•Chloropropane)• 100-,0-1 10 ))0 10000 (20) . 
42•. 4-Hechylphenol 106•44-!j 10 l)O 10000 (20) · 
4). N•NLcroso • dL •n• ... 

dLpropylaaine ,11-64•7 10 JJO 1.0000 (20) 

" 44. Hexachtoroethan• '7-72-1 10 ))0 10000 (10) 
") ,.s. NLtroben%ene 96•9'i•l 10 :no 10000 (20) 

4(,. lsophorone 7A•l'>•l 10 ))0 10000 (20) 
,. 47. 2-Nltrophenol u-n-~ 10 ))0 10000 (20) 

48. 2,4•D1• echylphenol lO'i•67•? 10 ))0 10000 (20) 

49. bls(2•Chloroethoxy) 
••thane Ul•9l•l 10 JJO 10000 (20) 

so l,4-0lchlorophenol 120-11)•2 10 no 10000 (20) 
H. 1,2,4-Trlchlorobenzene l70•Al•l 10 l)O 1.0000 · (20) 
n. Naphthahn• 'lt•lO•l lO no 10000 (20) 
'il. 4•Chlocuanil1n• l0fl•47 • 1 lO ))0 10000 (20) 

54. Hexachlorobutadlene 17-611-J 10 3)0 l.0000 (20) 
)~ . 4•Chloro•l•••thylphenol. ~•,.~0-1 l.O ))0 l.0000 (10) 
)(,. 2•HechylnaphchaL11ne n-~1-c. l.0 l)O l.0000 (10) 
)7. llexach 1.orocyc lot••ncadhn• 7'1.47.,. 10 ))0 10000 ('lO) 
~I. 2,4.&•Trlchlorophenol 08-06•2 lO no 10000 (20) 

S?. 1 2,4.S-Trichlorophenol. 9,.,~.4 50 1700 50000 (100) 
c.o. 1 •Chl.oronaphchalen_.. 91-)11•7 10 · l)0 10000 (10) 
'• l • 2•t'LcroanLLln• All• 11••'• ~o 1700 )0000 (\.00) ,.2. Dl•ethylphchalate lH•ll•l 10 ))0 L0000 (20) 
6). Acenephchyl•n• 2011- 1,,-a 10 ))0 10000 (20) 

,, .. 2,,•Dlnltroto\uene 606-20-2 10 J)O 1.0000 (20) 
(,~. l•Nlcroanillne 99-09•1 !'>0 1700 '.)0000 (l.00) 
C.6. Acenaphth•n• l l• )2'•'1 10 ))0 10000 (10) 
61 . l, 4•DLnLtrophenol H•7D•) '.)0 1700 !'>0000 (\.00) 
"8. '••N1crophenol 100-02-·7 ~o l.700 )0000 (l.00) 

# Prevlously known by the nane b1s(l•Chlorolsopropyl) ether 

c, .. 
5.1.4 
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TABLE 4 
SAMPLE RESULT TURNAROUND TIMES 

16500-90-090 
/\ll<lchmenL 4\ 

P.19c 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 1-lO days 

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

Nonradioactive waste analyses - SO days 

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

1 

5.15 
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TABLE 5 
RESULT REPORTING/VALIDATION 

1G500-90-090 
J\Llachmcnt 5 

11 a9 e l of l 

The RCRA validation documentation package consists of the Office of Sample 
Management Data Va11dat1on cover Sheet (different sheets for Level A. u. or C 
val 1aat1on), s1Jpplemrntal Qual 1ty Control (QC} attachment p.1<Jes, a cupy of the 
Cha1n of CustoJy, and all sample data. One documentation package is completed 
for each sample or delivery group. 

Three levels of validation are offered: 

.l..~~lll..A The minimum requirement for all RCRA data. The primary 
application is for data used 1n waste designation/disposal. The 
additional QC required by SW-U46 w1ll be a~scssed through laboratory 
audits and Performance £valuat1on (J>[) samples. 

; Review Requirements: 

o Requested Versus Reported Analyses 
o Analys1s Holding Times 

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

Review Requirements in Addition to Those Listed for Level A: 

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

l.~Y-~L, Requires that the data be reported in Sample Delivery Group 
(SDG) data packages and is applicable to RCRA governed programs 
requiring Contract Laboratory Program (CLP) quality data from analytical 
work done 1n non-CLP laboratories 

n~view Requirements in Addition to Those Above: 
I 

o1 Initial and Continuing Instrument Calibrations 
o Gas Chromatography - Hass Spectrograph (GC/HS) Tune Criteria 
o Internal Standards for Gas Chromatograph Analysis 
o Laboratory Control Samples 
o Interference Check Samples (for ICP analysis) 
o Any Other QC Checks P~rformcd or Required by the Methods of 

Analysis 

5.1.6 
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TABLE 6 
VALIDATION CRITERIA - GENERIC DATA QUALITY OBJECTIVES 

16500-90-09( 
/\t ta.chmcnt ( 

Pc1ge 1 of , 

1. REQUESTED VERSUS REPOR~EO ANALYSES 

All requested analyses shall be reported of accounted for. 

2. HOLDING TiHES 

Holding times shall be equivalent to RCRA defined times. If no RCRA 
hold1nq t1me exists, holding times will be 6 months unless specifically 
defined 1n proj~ct specific documentation. 

J. SURROGATE RECOVERY 

Sampl~ and blank surrogate recoveries must be between 80 and 120%. 

4. MATRI~ 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 1251. w1th ±201. relatt~e percent 
differences. 

5. DUPLICATE ANALYSIS 

Duplicate analysis must be performed with every analytical batch or 
every 20 samples, whichever is more frequent. Control limits will be 
±201.. If both sample and duplicate results are below the method 
detection limit of sample quantitation limit, then no control limit 
applies. 

6. ANALYTICAL BLANKS 

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 J\r;o CONTINUING CALillMTION 

Analytical instrumentation shall be calibrated in accordance with 
rcqu1rcments spcc1ftc to the 1nstrumentatton and methods of procedures 
employed. 

8. CC/HS TUNE 

9. 

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

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. 

- - 17 5. 
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TABLE 6 (cont) 

10. l.J\DORATORY CONTROL SAMPLE 

16500-90 -0 
/\Lt.ichmcnl 

Page 2 of 

All Laboratory Control Sample recoveries must be within 80-1201. for all sample matrices . 

' 11. INTERFERENCE CHECK SAMPLE 

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

12. OTHER QUALITY CONTROL CHCCKS 

As specified in project specific documentation. 

5.18 
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TABLE 7 
ESTIMATED COSTS 

I 

CHARACTERIZATION OF WASTE STREAMS DICHSRGED TO DOUBLE SHELL TANKS 

Analysis for processing parameters 
' Analysis for hazwaste designation 

DOUBLE SHELL TANK CHARACTERIZATION 

Analysis for hazewaste designation 

ANALYSIS OF SJ\HPLES FROM 242-A EVAPORTOR . 
Anaiysis of feed tank 

Analysis of Process Condensate 

Analysis of Slurry Product 

Analysis of Steam Condensate 

Analysis of Cooling Water 

Analysis of Vent Cases 

SSOO/sample 

SSOOO/sample 

$10000/sample 

$5000/sample 

$2500/sample 

$5000/samplc 

$4000/samplc 

$4000/sample 

$2000/sample 

16500-90-090 
I\LtachmenL 7 

Page l of l 
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Westinghouse 
Hanford Company 

From: 
Phone: 
Date: 
Subject: 

To: 

Office of Sample Management 
3-4369 H0-346/200W T6-08 
Sei1tember 10, 1991 
SHIPPING ANOMALIES NOTED IN SAMPLES FROM TK-106-AW 

P. G. Haigh 
D. L. Halgren 

cc: J. D. Briggs 
J. G. Field 
V. V. Johanse~~ 
J . H. Kessneru"-' 
Ro J . Smith 
W. A. McCormick 
DVB File/LB 

Rl-51 
Rl-51 

T6-14 
G2-02 
T6-20 
T6- 08 
G2 -02 
G2-02 

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 sr.als. Also, the custody seals were inscribed in 
pencil or ballpoint pen . This made the seals hard to read because they arc 
silver colored and shiny . In the future, 1t 1s reconvnendr.d that the seals 
be placed on the side of the pig, across the seam of the lid . It is also 
reco111ncnded that a •sharpie• marker be used to write on the custody seals. 

The second problem was liquid inside the pig or the plastic bag, outside of 
the bottle c~ ·liquid waste. It appeared that thr. sample bottles were 
intact, with,t1ght 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. 

Hanfonl o,-e11one and Eno...,.,. ConUIGtot for tha us Department of Energy -·· s. 20 



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

The Tank Farw1s proc2dure for sampling and shipping, •sample Non-Aging Waste 
Storage Tank~,• (T0-080-030) and the Safety Analysis Report for Packaging, 
•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. 

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

~ ft· ~ j/~792, 
Deborah J. 81senius, Technical Representative 
Office of Sample Management 

tjn 

5~21 
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Westinghouse 
Hanford Company 

From: 
Phone: 
Date: 
Subject: 

To: 

Office of Sample Management 
3-4369 
September 9, 1991 
SHIPPING ANOMJ\LIES 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. Johansen 16-20 
J. H. Kessner 16-08 
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 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 
app 11 ed by the crane in l i ft i ng the container in and out of the 8- P·1 ant 
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 reco1T1T1ended that the seals be 
placed on the side of the pig, across the seam of the lid. It is also 
reco1T1T1ended that a •sharpie" marker be used to write on the custody seals. 

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

The Ta,lk 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. 

~ d k- ~ JJ,/4_✓. fr~;._, 
~~~~~~ Y. Bisenius 7 {) Yf/4 L 

Technical Representative / 
Office of Sample Management 

tjn 

5.22 
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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 -WHC216~ 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(?) mfxed 1n with the liquid and when smeared 
by the HPT tht 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. 

I ' 

J. 

Thank you 
Vida Johansen 
Sample Custodian-222s lab. 

- 5.23 
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SINGLE SHnL TANK PROJECT 
Analytical Detection Limits 

October lZ, 1990 

The following detection. limits are derived on ideal matrices. These values were 
derived by using either calibration standards or pure matrix standards. 
Detection limits on actual single shell tank samples are 1ike1y to be much 
higher. No information regarding procedure detection limits is available for 
procedures not listed in this report. 

Procedu~e LA-355-131 
Arsenic Analysis by Hydride Generation Atomic Absorption 

Detection Limit • _0.005 ppm in solution • 
Typical sample dilution for the Fusion Dissolution was O.OOZSg/mL. 
Typical sample dilution for the Water Digestion was O.OlOg/mL. 
Typical sample dilution for the acid Digestion was O.OlOg/mL. 

Procedu~e LA-325-lOZ 
~ Mercury Analysis by Atomic Absorption Manual Cold Vapor Technique 

Detection Limit • o.ooz ppm 1n 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. 

o-- Procedure l.A-362-131 
Selenium Analysis by Hydride Generation Atomic Absorption 

Detection Limit • 0.005 ppm in solution 
Typical sample dilution for the Fusion Dissolution was 0.00259/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 Model 40001 

Typical sample dilution was 0.0000999/mL 

Fluoride 
Detection Limit 1n solution • 0.09 ppm • 

Chloride 
Detection Limit in solution • 0.04 ppm • 

Nitrate 
Detection Limit in solution - 0.24 ppm. 

Phosphate 
D~tection Limit in solution - 0.13 ppm. 

Sulfate 
Detection Limit in solution • 0.13 ppm • 

Procedure LA-6ZZ-10Z 
Determination 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 

:.: .. 

• 

Determination of Carbon Insolation by Combustion and Coulometry 

Detection limit • 5.5 ppm in solution 
Typical sample dilution was 0.01 g/mL 

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

Procedure LA-634-lOZ 
Anlllonia • 0.1 ppm NH/ in solution 
Anlllonia by Kjeldahl 

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

· Spectrophotometric Determination of N'tr1te 

Procedure LA-2&5-101 
Chromium VI • 0.1004 ppm Cr .. in so1ut1on 
Spectrophotometric Determination of Hexavalent Chromium 

--· 6.2 
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Procedure: LA-505-151 (N0111na1 Detection L1~1ts) 

tnductively Coupled Plasma (ICP) Ellission Spectrometer Operations and 
Anilys1s. 

Typical sample dilution for the Fusion D1sso1ut1on was 0.00019 g/mL. 

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

Typ1ca1 ' samp1e d11ut1on for the Acid Digestion was 0.000416 g/mL 

Instrument Detection Limit ppm • 
• 

Aluminum 
Arsenic 
BerylliUII 
Boron 
Cilc1um 
Chromium 
Copper 
lron 
Leid · 
H.ignes1um 
Mercury 
Neodym1UII 
Phosphorous 
S,1m,1riu11 
Silicon 
Sodium 
Sul fur 
Thal11u11 
T1n 
Tungsten 
V.in.id1um 
Zirconium 

0.0745 
0.0223 
0.0006 
O.OOOJ 
0.0002 
0.00J9 
0.0150 
o.001J 

. 0.0273 
0.0001 
0.00JG 

· 0.21JO 
O.OJ08 
0.1525 
0.0J14 
0.040J 
0.016) 
0.0646 
0.0144 
0.027J 
0.0106 
0.0141 

Antimony 
B.ir1um 
Bismuth 
C,ldlll1UIII 
Cer1um 
Cob,1lt 
Europium 
L.inth,1nu11 
Lithium 
M,lnganese 
Molybdenu11 
Nickel 
Pot,1ssiu11 
Se1en1u11 
snver 
Strontiu11 
T•nt.ilum 
Thorium 
Tit,1n1um 
Ur,1niu11 
Zinc 

o.1424 
0.0026 
0.08J9 
O.OOJ9 
O. ll59 
0.0246 
0.0024 
0.0141 
0.00JZ 
0.0011 
0.0049 
0.0147 
0.2122 
0.06ll 
0.0183 
0.0010 
0.0273 
0.0122 
0.00JS 
1.1405 
0.0017 
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SAMPLING AND CUSTODY DATA 
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DATE 
TIME 
OUT 

TIME 
IN 

UNIT 

' 
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SAMPLE IN/OUT LOG 

PAYROLL 
NUMBER 

le. r,6 
( r f 1.( 

---· 8 • 



TIME 
IN 

00:JO 

()().5 0 

0030 

UNIT 
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SAMPLE IN/OUT LOG 
,. 

\.,_ ' . ; . 
. - '-- · - .· 

PAYROLL 
NUMBER 

-- ··· 
- ··· . - · 9 
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DATE 
TIME 
OUT 

TIME 
IN 

UNIT 
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SAMPLE IN/OUT LOG 

SAMPLE ID. 

R \0 IS"' 

R1&s- ~~ 7 

TECHNOLOGIST 
SIGNATURE 

PAYROLL 
NUMBER 

(c 1 I 

10 
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'~----r--------r-----·~~~ 
0

REQUE~T FOR SPEtlAL ~NAL VSIS (R~A) 
\ • 

(2) D•ttlflme lnued (J) D•te/Tlmf ll@qulred iampl@ rolnt 

~·o-A st/ 
s~No. ~ 

(6) ,.,umbft OOif Rate mRtadlHr 
otS•mplM 

/0 
(10) Relea,e 

RrT 

(12) 
Oetermin~tion Expected Range 

/ 

( 17) Radioactivity level (Actual O Ettimtated 0) 

Total Alpha ___ _________ p Cill 

Total Beta p Cill 

Total Gamma ll Clll 

(18) Addltlon11l lnform1tlon (Mu,urement Uncertainty or Oth@t 
Pertinent Information) .J.,- -, r"o/ L) .. 'I J__A 

'J. J, /•, rec,5,CNJ T"/ltCU.tr;c 

(20) Sampl~t Received 
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REQUEST FOR SPECIAL ANALYSIS (RSA) 

npl• Point 

J .1-·o- A 5'1 
Set No. Z 

(6) Number 
of S3mpl@I 

/0 
( 10) R@l@lllf! 

Rl'T 

(12) 
O@t@rmln11tion 

(2) Oat•fTlme lnued 

(13) 

(17) Radioactivity level (Actual O tstlmatfd 0) 

Total Alpht __________ .._ µ Cl,1. 

Total ll@ta U Cl/I. 

Total Gamma lJ Cl/I. 

(3) Oat~fTlm@ R@qulr@d 

11/~1,/q/ 

(14) 
MlhlN'lum t>@t~ctlon lh@I 

(g) A@QU@!t~t N11m@/l'hon@ 

(15) 

P. G. I-lit ig h 
3-4b55 

/OOmL 

(18) Addltloru1I lnfo,m11tlon (Musurewfnt Unc@rtlllnty or Oth@t 
P~riln@nt Information) ::f: .2,. /., frt.ci S forJ ~ N1llr"tlCf 



(1) Sample Point 

FD- A 5'f 
Set No. 2. 

(6) Number 
of S•mples 

JO 
(10) Release 

RPT 

(12) 

Dose R•te mRadlHr 

Determin•tion 

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

REQUEST FOR SPECIAL ANALYSIS (RSA) 

(2) Date/Time Issued 

., .. 
(7) Customer 1.0 . 

3AP ff '1/ - 1 
!'A-1'~1-2-
~P Rfl \§" 
9A-Pge11-'I 
43M8'1l-5 
31,-fvqJ - b 
:>AP 'if Cf I - 7 
(13) 

Expected Range 

(3) Date/Time Required 

/II :Z{, I q I 

Minimum Detection Level 
(15) 

Method 

(17) R1dio•ctivity Level (Actu•I O Estim•t•d 0) 
Total Alph• _ _ ____________ U Cill. 

(18) Addition•! lnform•tion (MHsurement Uncertainty or Other 
Pertinent lnform1t1on) ::t 2 ,-/,, Pree; s; C:,I") .. Acc.vf'fl_Cy 

Total Beta µ Cill. 

Total Gamma µ Ci/1. 
(20) S•mples Received 
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I I 

REQUEST FOR SPECIAL ANALYSIS (RSA) 

. . _ ll'lpl@ rolnt 

,D-A ;'l
'5ef Aft,,;)_ 

(2) Oet@ITlm@ IUU@d 

(6) Numhfr I Dmf Relf mAed/Hr I (7) Cuttom@r 1.0. 

of Sempl@t 

(10) R@IUtf 

RPT 

(12) 
D@t@rmlnatlon 

(U) 
hr,@(t@d Rang@ 

(3) Det@/Timf R@quir@d 

] '"itG:";;:r_tt""' 
"3-J/i5'5 

] (11) Volum@ ofS1mpht 

too ~L 

Mii,fmum D@t@ctlon l@v@I 

(IM Mitri• (Otht,~•t•I• r,t Anion• Prtuin,> 1 • + • J. • J' '--J f / • · f Li ,Aid ~ix~~ .vt1-sfe • °l<dl•o~~ ,1.1t ~.-,m~•"'1tno~· "._ t-e,a .~t..f,vAtt()lA.produc ~ ~k.d 
~~ktfor-f"i:ss-•"1-1J pvod.,.c.+s. PcJsSfbJ~ dcfgcf,b1ei h(( lt13'-k1tfe~ ,,~J 110., --h4/,;;Ji~h. 
o~q~1-1i l.. c., 0 l-t-1 f'OIA.kel,. l-lv.d~dy.iJ.e -- pl/- :: , J .s Or 4.-t4f t¥'. lhd ~'1 ~ w StJJ i lA M ~A Ifs of 
rti.fr~+~, ,., IJ+·it~ f ~o rp~~~J l-~rl,r,J-1tt+t 4-hJ ~ulfrfl-:e, fl~l-tt/$- cA /t.ivt44 ,,,_,J p11~,!i1u...,. 
Stt}k, ft,,1,J, ch~o~ ,111-1~ c.._~d_,.,,,u.hA.. .· :·:. 

(17) fttdldtttMty ltvtl (A(tUII O r111m1t,d a, 
T6Uil AIJ)h1 _...,__ ___________ u Cl/I. 

Tot•I htA _._ ____ .,__......_ _______ ll Cl/I. 

Total t;trtut,, -~~~.-- ~----........ ~----'---- \I Cl/I. 

( 111) ,\ddltlM1I lr,fotMttlon (MHtUrfffltl'lt UntfrtalNty ~t 0\hf# ! 

l'frtlnfhtlnfotfflttlon:t.~% Precisio-;.. ~AtUJr-.-.<:.Y 
.• r • . . 

(10) SfmplM R@t@lvtd . ·:, t' 

· i · rt·· r ''6"' ( /• - • • 
! .~. 

'~ti (11) DlttrlbUtlc," c,f ,ir,11 lilftultt15~1t11>lt Dlt~OUI lnttruttl6'"7-• 1_ 
1•t1i 7"'U~ ~ -kla,,lfjtZ7 I ~4 ..- l4 ~"hf ' ,fp.-•;/_, Jt;q Z-:

.::cq C-u ~ 1-,,.., ~ ,,_.,,.. w I ir r:(; Y't.cf t.>_S' M ~: -~ ,o~ ()~ 
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REQUEST FOR SPECIAL ANALYSIS (RSA) 

I (1)S1mpl@ Point ,J 
· rJJ-A5T 

(2) Ottl!fflm@ IHul!d (3) 01tl!fflml! R@qulr@d 

5t+ No.-;) 
(6) Num~r 001@ Rat@ mRedlHr 
of S1mpl1!! 

10 
(10) Rl!IU!I! 

RPT 

(12) 
t>@t@rmln1tion 

( 17) ftadlOlrllvlty Uvtl (Arlual [l btht\1ttd D) 

fobl Ali,ht _________ ......_.....___.._ ___ U Clll. 

fot,1 ftl!ta u Clll. 

Total G11n,rt1t ll till 

:. (11) Volurn@of S11fflplt 

L· 
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SUMMARY DATA REPORT 

Project: 242-A EVAPORATOR FEED CHARACTERIZATION 
Tank: 103AP 
Customer ID: 3APR COMP 

Undigested Sample Results 

Sample Sample Duplicate 
R949 R949 

GEA (01-08-92) 
Cs 137 6.03E+3 uCi/L 5.99E+3 uCi/L 
Cs 134 <9.15E+ 0 uCi/L <9.89E+0 uCi/L 
Eu 154 <2.48E + 1 uCi/L <2.71 E+ 1 uCi/L 
Eu 155 <2.52E + 1 uCi/L <2.55E+1 uCi/L 
Sn 113 <1.76E+1 uCi/L <1.76E+1 uCi/L 
Ru Rh 106 <1.89E+2 uCi/L <1.95E+2 uCi/L 
Co 60 <9.60E+0 uCi/L <9.32E+0 uCi/L 
Nb 95 <7.84E+0 uCi/L <8.25E+0 uCi/L 
CePr144 <9.67E+1 uCi/L <9.46E+1 uCi/L 
Ra 226 <2.47E+2 uCi/L <2.41 E+2 uCi/L 

Pu 239/240 (01-04-92) <6.97E-3 uCi/L <6.97E-3 uCi/L 
Am 241 (12- 27-91) <1.14E- 2 uCi/L <1 .13E- 2 uCi/L 
Tc 99 (12- 30 - 91) 1.12E+0 uCi/L 1.04E+0 uCi/L 
1129 (01-08-92) <3.03E-2 uCi/L <3.34E-2 uCi/L 
Sr90 (01-03-92) 2.62E+0 uCi/L 2.62E+0 uCi/L 
Se 79 (01-07-92) 1.32E-2 uCi/L 9.1 0E-3 uCi/L 
H3 (01-04-92) 5.23E+0 uCi/L 5.25E+0 uCi/L 
C14 (01-03-92) 6.33E-3 uCi/L 2.61 E-3 uCi/L 
u (01-08-92) 3.90E-3 g/L 3.48E-3 g/L 
U 234 (06-04-92) 1.05E-6 g/L NA 
U 235 (06-04-92) 1.57E- 4 g/L NA 
U 238 (06-04-92) 3.74E - 3 g/L NA 

--- 17 
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UNDIGESTED SAMPLE ANALYSIS RES UL TS 
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Tank: 103AP 
Sample No.: R949 

Customer ID: 3APR COMP 

Check 
Standard 

L.ablU: H947 

Lab IU: 
GEA (1-08-92) 

Cs 137 99.5 
Cs 134 NA 
Eu 154 NA 
Eu 155 NA 
Sn 113 NA 
RuRh 106 NA 
Co60 94 
Nb95 NA 
CePr144 NA 
Ra226 NA 

Lab IU: 
Plutonium 239/240 (1-04-92 108.28 
Lab IU: 
Americium 241 (12-27-91\ 107.8 
umlu: 
Technetium 99 (12-30-91) 89 
Lab IU: 
Iodine 129 (1-08-92) 1228 
Lab ID: 
Strontium 90 102.5 
IafilD: 
Selenium 7911-07-92) NA 
Lab1u: 

. I Tritium (1-04-92) 89.2 
I Lab 1u: 

Carbon 14 (1-03-92) 94.2 
IafilD: 

Uranium (1-08-92) 101.1 
Uranium 234 106-04-92 NA 
Uranium~ )-04-92 NA 
Uranium~ ,-04-92 NA 

2 3 ~, , ~ (. . 

UNDIGESTED SAMPLE RESULTS 

Duplicate 
Blank Sample Sample 

H948 H949 H9-w 

R949-:>1au H9-w-::,uau 

% <2.69E-3 uCi/L 6.03E+3 uCi/L 5.99E+3 uCi/L 
<1.92E-3 uCi/L <9.15E+0 uCi/L <9.89E+0 uCi/L 
<5.71E-3 uCi/L <248E+1 uCi/L <271E+1 uCi/L 
<4.03E-3 uCi/L <252E+1 uCi/L <2.55E+1 uCi/L 
<1.69E-3. uCi/L <1 .76E+1 uCi/L <1.76E+1 uCi/L 
<2.52E-2 uCi/L <1.89E+2 uCi/L <1.95E+2 uCi/L 

% <2.03E-3 uCi/L <9.60E+0 uCi/L <9.32E+0 uCi/L 
<1 .70E-3 uCi/L <7.84E+0 uCi/L <8.25E+0 uCi/L 
<1.55E-2 uCi/L <9.67E+1 uCi/L <9.46E+1 uCi/L 
<3.36E-2 uCi/L <2.47E+2 uCi/L <2.41E+2 uCi/L 

t1!14!1 - o nn H949-5881 
% <6.96E-3 uCi/L <6.97E-3 uCi/L <6.97E-3 uCi/L 

t1!14!1-::>/Ui H949-0CHJ~ 
% <1.14E-2 uCi/L <1.14E-2 uCi/L <1 .13E-2 uCi/l 

H949-::>/84 H949-::>U84 
% <4.09E-2 uCi/L 1.12E+0 uCi/L 1.04E+0 uCI/L 

H949-5/85 H949-ouu::, 
% <5.43E-2 uCi/l <3.03E-2 uCi/L <3.34E-2 uCi/l 

H!l4!1-5/86 R949-5886 
% <3.68E-3 uCi/L 262E+0 uCi/L 2.62E+0 uCi/L 

H949-::>/89 R949-::>889 
<5.32E+3 uCi/L 1.32E-2 uCi/L 9.10E-3 uCi/L 

H949-ora7 H949-:>U8/ 
% <3.15E-3 uCi/L 5.23E+0 uCi/L 5.25E+0 uCi/L 

H!l49-::>/88 H949-5888 
% <4.SOE-4 uCi/L 6.33E-3 uCi/L 2.61E-3 uCi/L 

t1~49-::>/40 R949-
% <5.86E-5 o/L 3.90E-3 g/L 3.48E-3 g/L 

NA 1.0SE-6 :ill NA 
NA 1.571 ::all NA 
NA 3.741 ::i/L NA 

ikeof 
mple 

R949 

R949-::>9au 

101 % 
NA 
NA 
NA 
NA 
NA 

1021 % 
NA 
NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

93.6 % 
R949-

922 % 
NA 
NA 
NA 

Check 
Standard 

H9:,U 

105 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

109.4 

113.8 

87.2 

106.1 

98 

NA 

93.1 

94.7 

97.1 
NA 
NA 
NA 

% 

% 

% 

% 

% 

% 

% 

% 

% 

J:>::E: 
0. :::r: 
o..n 
C'D I 
:::, (/) 

0..0 
C: I 
3 ~ 

3: 
,_. I 
tnO 

-0 
::::0 I 
C'D 0 
< N 

tn 
0 



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

I WESTINGHOUSE HANFORD COMPANY 
222-5 LABORATORY 

ANALYTICAL BATCH 
Lab Segment Serial No.: Customer ID: 
R949 3APRCOMP 
Analysis: Sample Prep: 
CARBON14 UNDIGESTED 

Instrument: Procedure/Rev: 
WB27818, WC16085 LA-348-104/8-0 
Technologist: Date: 
S. CATLOW 1-03-92 
Starting Time: Temperature: 
08:00 24degC 
Ending Time: Chemist: ... . 

"' 13:15 S.CATLOW 

~· 
"~ Description Lab ID Description 

~ ~ 1 INITIAL LMCS CHECK STD R947-5588 11 
2 REAGENT BLANK R948-5688 12 

fir~ 3 SAMPLE 3APR COMP R949-5788 13 
4 SAM DUP OF 3APR COMP R949-5888 14 
5 SPIKE OF SAMPLE 3APR COMP R949-5988 15 

~ r. 6 FINAL LMCS CHECK STD R950-5588 16 

C'lt 
7 17 
8 18 

-~ 9 19 
10 20 

:""~ 

o,-
Standard Primary Book No. Second Book No. Third Book No. and 

Type and AliQuot Vol. and AliQuot Vol. AliQuot Vol. 
LMCS CHECK STD 60849/1.0 ml 
SPIKE 60849/1.0 ml 

SAMPLES RERUN 

Lab ID 

Final Vol. of 
Standard 

1 ml 
NA 

A-6000-881 (03/92) 

--· 
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SA1'1 F'CiS CH CPM 

r:- -JHt·- 7 1 3548. 70 ,.j 

ISOl '1/..EFF CHl. : 90. 

6 *·lt-- 8 ·I 3462. 20 ... 
ISOl ~~ l::FF CJ-11 : C:) (i • 

WHC-SU-WM-UP-025 
Addendum 15 Rev 0 

2S I G;~ TI J•·iE 

1 . 06 1 i). 00 64-. 58 144. 
19\C' 
..:.....J 

1 !)7 1 (i. 00 ..,. t:' ~.::8 144. . / ....J • 
~,i::-
.;..._J 

0 1). 05 * ii 

ISOl DF'M : 3886. Lj.:~"5 

I) 0. ( i4 ·:'i"-lt· 

IS01 DPl'1 : .~. /S' (J . 62 .~i 

·-:.·BEST AVAILABLE COPY 
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WHC-SD-WM-DP-025 
Addendum 15 Rev 0 

I WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

ANALYTICAL BATCH 
Lab Segment Serial No.: Customer ID: 
R949 3APR COMP 
Analysis: Sample Prep: 
GAMMA ENERGY UNDIGESTED 

Instrument: Procedure/Rev: 
WB57237, WB57265 LA-548-121/D-0 
Technologist: Date: 
L. TEMPLE 1-08-92 
Starting Time: Temperature: 
00:07 NA 

,.!) Ending Time: Chemist: 
00:32 S. CATLOW 

.... ~ 

-JI) 
Description Lab ID Description 

t-1) 1 INITIAL LMCS CHECK STD R947-5530 11 

f"~ 
2 REAGENT BLANK R948-5630 12 
3 SAMPLE 3APR COMP R949-5730 13 
4 SAM OUP OF 3APR COMP R949-5830 14 
5 SPIKE OF SAMPLE 3APR COMP R949-5930 15 

!' "" 6 FINAL LMCS CHECK STD R950-5530 16 

r.~ 7 17 
8 18 

--- 9 19 

:"I) 10 20 

Cl--

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

LMCS CHECK STD 48B49/.100 m L 
SPIKE 48B49/400 ml 

SAMPLES RERUN 

Lab ID 

Final Vol. of 
Standard 

NA 
NA 

A-6000-881 (03/92) 

--- 24 __ ,... 



GAMMA ENERGY ANALYSIS - UNDIGESTED SAMPLE 
WHC-SO-WM-OP-025 
Addendum 15 Rev O 

--- -- 12-16-91 16143 2~ -GEA ----? oo..1 --·-· CCLX STJ>II -4'189'1 / 
R901/,,q~ STD VPL 7,y~~ 

:: REC Pt/"" ~~1.q-z.e-1BTD Vl'Lf.'?~• I · 
RESUL.T :C ~f.tC ff,:;"",~ 

-12- 16-91 

-c;.- -
H124W 1 -IO 
STD 

, __ 
16144 

- c.. H124W 

J.i"~ 

-· 2~ -1 

-- -- DI-. ,_....... ,._..., 

R 948.-5630 130AP R 12- 16-91 16143 25 -GEA -? 

----- : 

-LA-~S-121 
..... ,... ca..e. c.. ,_ __ 
"'Cl/L H1~4W 1 

c:-,o 
IJLK 

~./-~ 'A!°"a, . ~1 J. Q. ~ 13 7 
~,.r,1..e-3 ~;/( CJ1Jf 
,f.03£·' ltti~ !'4.ls:!'° 

- ·• -·• 
... 

-- - , __ .. _ 
R 949.-~30 1::S0AP R 12-16-91 16144 2:l - -- c-.. c.. 

.... _ 
GEA L.A-:148-121 Nl24W l 

"") -? 

_,o 
3APRCOMP 

C:-10 

:lAPRCOl•IP .. 
,.. 

........ ...... .... .. , ....... ,...,. 
R 949,-~930 130AP R 12-16-91 1614~ 2~ -1.iEA 

---· 
. -c;.
. H124W 
_,o 
3Af'RCOMP 

SAl'IPLE SPIJ<ED ID l('f,4' , 
SPIKE ID 4f44f J 
SPIKE VOLUME ,,fOoJ . • ., _ ~ 

6 
, ., 

. ~ r, 1 ~ ?<-'• J. 

:-::)i.•/·.: ,;.;·.!~lt . 
' a....... . . ~... ... 101• . 

-·• -·• . - ·• 

-1 

--- -- 0.- , ____ 

R 9~0.-:l~::S0 130AP R 12-16-91 16a'f:I -GEA -? .100 
- ... c:.-.- . 
COL.X 8-rDII ,U-tf ✓• / 

--:'( RECOVE'RY 

R901 / ,$/£ 1 STD VAL 7,,'t?, 
RESUI., T :: REC / ,1.:,. /"to ·. 
R90:l · 1_ ,,JjTD VALS-P$',:' 
RESUL'f'l: •l.~ " REC ""'""" /.::>,,., 

C:-10 

STD 
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" ' , .._, VU 11 1 I U I V'- ..,J 

~: 
.,. . ... , .,, 
,·,, ,;,. .-~.. ,7'. :~·- .. ~, 

* G A M M A S P E C T R U M t, i~ t; L Y S J S 

* 
* * ' * t * * * i t ~ * * * ~ * i * * * * 

222-S COUNTING ROOM WESTINGHOUS [ HANFORD 

A N ;- 1 L Y S I S F'ARr.,MET:::;;:~ 

MCA UNIT NUMBER: 2 I 
DE TE C T iJ F: NU MB FF; : 3 / 

SPECTRUM SIZE: 4096 CHANNELS 
0 I~: DC: F: 0 F S IW OT H HI G FU i·l C n : 0 N : 
NUMBER OF BACKGROUND CHANNELS: 

11DC LINI T NIJMBEI<; 3 . 0 
GEUMETRY HUMBER : ~2 

.,.. 
,! 

F'EAI\ CQi-.ffIDf:i'ICE Ft,CTOR: 8::.i , Oi; 
IDENTIFICATION ENERGY WINDOW : +- 1,50 KEV 
E F: F: 0 R OU O r f.'l T I O i·l ; 1 , '-J 6 S I GM.:, lJ NC ER Ti-", [M r Y 

~ ') IF: ONM~NTAL f:t:CKGROUND SUBTRACTED 
[ I •• [I C (1 I. Cu L f.'l l I O H p E i-:: F () R i·l E [I 
l>i-5 ti SUR ED E N E F: G Y D I FF E F: ENCE S L J S TED 
I'\ LI L T I F' LE T t, i·l t, L Y S l S P I:: F: F 1) R i•l ED 
0 

S F' E C T F' AL. D A T A RE A D D I F: E C T L Y FF: 0 M i'lll L T I CH ANNE L ~ iH1 L Y ~:r R 1• N 1 ; 
~ r1L YZED BY; VR 

.. 
c ~MPLE DESCRIPTION! R947-3330 130APR 

1MEH:Y I1ESCF: I F' T I ON: 
iPLE SIZE: 1,0000E-03 LI / CON VE F: s I ON F 1'-; C T OF: : 1 ' ,: I O O (I E - ,:, 1 

STANDARD SIZE: 1.ooooi:-:+00 EA 
-~n LYSIS LIBRARY FILE : ~NL205 

~ L L EC f S T ti F: TE D ON 8 - ._I;:) i'i - 'n fl T O 2 : ~18 ~ 3 2 

~ LLECT LIVE TIME! 
i~: E fl I. T I i'\ Z. ; 
DEAD TIME! 

3000, SEC01·!DS 
3003, SECONDS 

DE CAYED TO 0. DAYS~ 0. 0000 Hf.iUF:E Bl· f- ORI: THE ST11rn OF C:f•i.Li-:r r 

ENERG Y C~LIBR~TION PERFORMED 23-JUL -· 91 
EFFICIENCY CALIBF:ATION PERFORMELI 31-JLIL-89 

--- 26 



F' E A i, 
F' ~~ CEiHROI II ENE r:G 'i' FwHM 

CHf.',NNEL i, Ft,t i•: C:t,' 

1 1 126 03 c:- , - ,.,..., 
1 .so • _, o~• • .::. ... 

- 1 1 38 • , " 07 
,... , ,.. 
.JO 7 • 60 1 .24 

3C 1 2 09 --. 604 .95 1 40 • ~ / • 
4C 1:1s > '...i8 60 'r :-

,- , 
..JO 1 • 40 

r · 1323 30 661 9 -l 1 fo I.: ~· • • / 

3 B ,Sl.> !. • 41 
c:, C 15 9 1 70 796 17 1 t :" l""O; 

• • , . '-'., 
1 603 ,.. " 802 

,.,..., 
1 ~i9 ,. ,_. • 07 • ..:, .,- • ,.. 1S22 16 'i 1 1 'I 3 
.. , 02 0 • • .:. • 

8 E-: 910 • 98 
..., 2346 --. 1 173 r."f"'":' :i 

...,,.. .., • ~/ .. ._, ,.,j • I 7 

10 2 6 /) 'l 80 1:53~ ... , . 1 89 > > / ·..I • 
n,..1 1 2 921 

_,.. 
1461 02 '"' A -• .;;,10 • • \.I~ 

' 1 1 B 146() ..,..., 
• ~•o 

"' 1: --=- ..,c ........ :i .. 6·1 ~ -'.• 1 '"''-' ,.;._\._I • ~.: I • ~ ' • I~ 

12B 1 i' ,() <) • 7'7 

E~ROR QUOTATION AT 1.96 SIGMA 
AK CONFIDENCE LEVE L ~T 8~ , 0~ 

Addendum 15 Rev o 
~ N ;-1 L 'i' S I S 

r:t:CKG ND I·!!:: T 11F:E i'.i 
COl.lNTS CO 1..ii-lT 5 

21: < 1 4, 
1 

_,... 
2 5~ / 0 • 

20 ·1 ' 1 -•18.::, 
l89 • 1.'" .:.:.o 

150 • 16•)0 
~j 1 > 

1 - ..., 1 ·)99 .,;., I . 
1 1 7 • 1 18 
J. 4 4 ,-. , 

• c ,: , 

o •l • 
133 • , o:; 

'19 • a,:, '."j 

1 9 • 
~ ,...-, 
._17 / 

61 1 < 

-- • ·12 
✓, 7 > 

r - MULTIF'LET t: NAL 'i' SIS CONtJERGED 1'-!0F:Mi'H. LY 
EN t} I RON MEN l ;-'1 L B:"1C i{ G~:OIJN [1 F' E1".JK 

. 
' 

' ,. 

' 

: 

I · . 
' , 

' 

• 

I~: AC h G fW U ND S LI f : T F: AC T I ON F' E F: F OF: Ii E 11 I.I t, I i·W F I L E B K O O 1 3 
-e.,t,O::GF:OUND IIESCR IF' T I 01~: Bl(G 
BAC KGROUND COLLECT STARTED ON 1~-JAN-90 Al 11 :00:0 0 
B Ct( G F: 1) LI ,-1 [I L It,' t: r Hl ;:-:: ; 7000. s::COI-IDS 

C:r:F: 0 F: i·! LI C. L J rt E ::: 
,-. 

_,... 
7 C~)--134 ~• -:. < )' 

EU-1:;2 
.i '"' 1 CS- l ::5·1 7 ' ~ 

E'- ,, ,. -
• J. -· ~-. l.., / 

/ : ·l -- ., .. " ·- =--· 1 i:, .. ., 

1 BI - i. ·=·~ ,1 ~o , ,·:. ~ 

FW-J,)3 
..,. -·l _, 

' C3 · .i .:.:, / 

:~ :·:! 
,.. 

> 0 

c:: ' ,;) CS - 1 ~5 ··-~-
·l 

,.., ,... . 
..:.: ~ ' L·=•- · .1 .:,, ... : 

·l :3 > :i. t-"'1C ···2 :! S;1 
'"' -~ .: ..:, • ,;:,. 

I ' -·l CO-c:, (.i 
/ > 2 C0 ··- 6(, 
8 < ,1 f<"-.l ,-, 

c-~· • ..! .... ,.. 
:i. ):-l-2l AC ,_1.;, ; 

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

._, 

------- 27 



'"l'"l"'l-S COL , . . _ • WHL-SU-WM-DP-025 
.:.. .:.. .... , NT r t-. G Ro o M w Es T r ,rn H (I us 1· H ,-1 NF o i:;i od d 15 R 

0
-; ;:: - ·, , ,·.: -· ~ --: - 'Ao en um ev ·· ~· _,., ._ '-

SAMPLE: R917-5::;Jo 130~PR 
DATA COLLECTED ON 8-JAN-92 AT 02:48:32 
DECAYE U TO 

R ~ D I O N U C L I D E F: E F O f.: T 

!WCI.. I DE t,CT I 1}ITY COi·!C~N"r:U,TIIJi·! Ci-I 1JCi/LI 
'- DECt,'i' 

::::Hi:::i;;i)'( COi·i ;": ~·,r, :: ::- C,i~ 

,: r:c::•.,i :, 

AM-2~1 LLD <1.73Et00 
~M-2~3 LLD <1.52Et00 
BA-133 LLD <2.32Et00 
BA-1~0 LLD <6 .49Et00 
CEPR144 LLD <1.36Et01 

ERF:OR 

C0-60 5.92Et01 t-~.36Et00 

CIJ RF: ECT!~ [I 

L L D < 1 , 7 8 E ~ 0 ,:, 
LLI1 <1, 32E+oo 
L i. fl < 2 , 3 :i E + 0 0 
LLI1 <6 .49E+oc, 
L.LD <1,36Et01 

5 . 92E+O :i. +···l , ::::1-,E+,:,o 

i.:.:F:-51 LLD <1, 16Et01 LLI1 <:i, 16Et01 
CS - 1 3 4 5 • 7 8 E t O 1 t - ,, , B 8 E ·Hi O :; , 7 8 Et O 1 + ·- 4 , 8 : : E + 0 0 

--: --137 
EU-152 
E~-:i. 54 
EU-155 

6.93Et01 
L L D < :::; ,. 7 -:} ~: t O 0 
LLD <S.10Et00 
LLD <3.76E+OO 
LLD<3,80F+OO 
LLD <1.70Et00 
LL.D <--1. 71Et01 
LL0<2,10Et00 
LLD <1,76Et00 
LLD<1.86Et00 
I_ L [I < 1 , 7 l :.:: t O 0 

LL.D <5,96Et00 
LLD <l. 32Et(H 
LLD <4 , 6 / i-:~+05 
LL D < 2 • 9 't E + 0 1 
LLD<3,11Et01 

+ - 4 • 2 9 E t O O 6 • 9 3 Et{) 1 t -· 4 , ; ... · S' E + 0 0 

l'.!1-1'10 
·54 

l~~-9:3 
Nr' - ? 37 
J" ~J -239 
F'U-2-'l 1 
~-224 . ... ~ ... , .• 
'\ -.:. .::. o 

' ,tJ - 1 0 3 LLD< 1 , 6 ;~ I:: t O 0 
f;,l.1103 LL.D < l, 77Et00 
RURH106 LLD <2.81Et01 
::;B-123 1.LD < l , 2Yt.:t01 
- f""" -c-i:)C. - 1 ._r LLD < l,90Et00 
SN-113 LLD <2,09Et00 
SF: - 8::; I.. L D < 1 , 6 ? ::-: t O C, 
TH-228 LLD <5,53Et01 
U-235 LLD <1.67Et00 
Y-88 I.LD < 2 , 23:::+oo 
ZN-65 LLD <5,4SE+OO 
ZR-~::; LLD <2.66Et00 

1,86Et02 t-7 . 83E·~OO 

iR ~ ***** MEV/DISINTEGRATION 

LI . (I •.:: 3 , 7 <\ E t O 0 
LLD <~~ ,. 10Et00 
LLD <3,76Et00 
LLD<3, ao~::+oo 
LLD <1,70E+OO 
LLD < ,1 , 7 :I E + 0 :i. 
L L D < 2 ,. 1 i.) E t O C, 

L L D < :i • ? c, E + 0 0 
LLD <:i , f:6Et00 
LLD < l ,. 7?E+OO 
LLD <3. 96Et,:,o 
LLD <l, 32Et(H 
LLD <·'l , 6 / Et05 
L U1 < 2 • 9 4 E + 0 1 
LLD <::,, l lE+<..1:i 
Li.D <l , MlE+oc, 
LLD <:i, 77F:.+oo 
L L D < :-: , 8 1 E + 0 1 
LI .D< l , 2?Et01 
LLD <l.90Et00 
LLD •-:: 2. 09Et00 
LL [I < 1 , t., i' C: t O 0 
LLD <5,531::t0:i 
LLD <l, c,7f:.t00 
LLD < 2 , 2:.<C:+00 
LLD·-::~; , -rnE+oo 
LLD <2, l.6Et00 

1,86Et02 t-7 ,B~ EfOO 

: IM UM ? Er: H I '5 S f.'l fl LC t1 CT I l}I TY :: : 1 , 2 6 E - 0 ? I Ji..'./ L T 
. 1.JTAL ME;isuF:ED (;CTil.'lTY , ::· 1.1.:6E+o2 (t-7.83Efo:){,) IJ[: /1.. I 
;~ TECH , :-:iF't::C. ::: '/f.'i;'.:1-'lf.'>lt ( t-l:,>::>;::·n 

ERROR QUOTATION AT 1 . 96 SJGMA 
LLD COHF IDENCE LEV EL ~T 8~ , 0% 

7 .-.1 t \::' ·.:.:-

--- - --. 
_ 1 :., •• ,. ~ . .. 

., --- .. "' .1. ,: . ..;,, ~ ; ~1•,• 

-~,.. ... . -, 
~..,;,;, ... , !· .,.., ::· 

661 , (=•~ 
1 ·'l 011 , 01 
1274 , 4 :0 

-~ - . , .. -... 
0 ~4+ .. C, ~ · 

- , .- _,_, 
/ •J ._, > / C· 

.- , - ... 
C ·::J • ~l'._I 

• - - - ,.. J..:. "J' (· .:, ,_, 

- "',.. ~, ,.... 
~ '6i t', 7 7 

13-::, ,E, 
.<)9? i C,3 

, - • , .. .... 
C•..:.: J. !· ,::, •,.J 

17/J: 3 3 
::c-4. c,6 
391 , 6:7 

1 8 '.5 ,. ~;· :t 
18 :; A. :- 0 c~ 

111:s .:;·_:; -- . - ·-/ ._I C• ,. / :.:~• 

.... , .... ·-· 
\) ... ..:. . } 

':.' . :.• ..! . 

--- 2S 



wHC-SD-WM-DP-025 
FEtiKS NOT l.lSED HI l'• Nt!tLYSIS Addendum 15 Rev 0 

CENTROID G~HMAS/3EC Ei~C::F:G·, r-1:~T t,F;l~A EF: RO~, 

CHM!NEL 

,12 c:,.03 

:1. 13:3.69 
:i. c:,03 • 89 

CENTROID 
CH(1NNEL 

:1218,58 
1822.16 
2921.38 
""l'C-...,0 ..,~ 
iJ ._I..:,.\..' t ~..:,. 

:"'\. .. 

:-:: E,J 

~,- "'-._1 ,=,~ • .i;.;,/ 

'.:.69 .. 6 r, 
802.27 

ENERGY 
j([t) 

609c-36 
911 . ,13 

l ·161 ~o: 
1764.34 

COUNTS 

147. 
• ')• · ,·, ... . _, 7 , 
118. 

NET AREH 
COUNTS 

128. 
86. 

J9'i') 
42. 

., 
1. 

32 • l 

l ',1 :• l 
23 .. ,., 

EF:ROR ., 
1. 

36.1 
,l8. 1 

8 ; <\ 
52.1 

i,83E+01 
3.30f:t01 
1. 98E+Ol 

ChViM11S/SEC 

1,72EtGJ. 
i ,. 60EtQ:L 
1 , ··~- , ,.. -

• O.;)C-.T 1.J.:.: 

1.3·1E+01 

29 



WHC-S•- WM-U ~-UL~ 
Addendum 15 Rev 0 

~ * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

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 

l22-S COUNTING ROOM WESTINGHOUSE HANFORD 08-JAN-92 08:58:10 

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: 3.0 
JETECTOR NUMBER: 3 / GEOMETRY NUMBER : 41 
)PECTRUM SIZE: 4096 CHANNELS 
)RDER OF SMOOTHING FUNCTION: 5 
~UMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK 
PEAK CONFIDENCE FACTOR: 85.0% 
IDENTIFICATION ENERGY WINDOW:+- 1.50 KEV 
:RROR QUOTATION: 1.96 SIGMA UNCERTAINTY 

:NVtRONMENTAL BACKGROUND SUBTRACTED 
LLD CALCULATION PERFORMED 
~EA~URED ENERGY DIFFERENCES LISTED 
~ULlIPLET ANALYSIS PERFORMED 

SPEeTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANl: 
~r••v~ED BY: 61453 

Sk~ Li DESCRIPTION: R-948-5630 
GEOMETRY DESCRIPTION: 
SAM-RLE SIZE: 2.2000E-02 LI 
STANDARD SIZE: l.OOOOE+OO EA 
~NAt'YSIS LIBRARY FILE: ANL205 

/ CONVERSION FACTOR: l.OOOOE+OO 

cot ECT STARTED ON 8-JAN-92 AT 08:08:00 
,.,... 

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

I 
I 

I --- 30 
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~nL -~ U-WM-U~-U 2S 
Addendum 15 Rev O 

~22 -S COUNTING ROOM WESTINGHOUSE HANFORD 08-JAN-92 08:58 :10 

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

r" CENTROID ENERGY FWHM BACKGND NET AREA 
CHANNEL KEV KEV COUNTS COUNTS 

1 1218. 50 609 .52 1.50 119. 100 . 
18 609 . 19 122 . 
2 1822.37 911. 53 1.47 61. 66 . 
28 910 .98 84 . 
3 2921.46 1461.06 2.07 21. 573 . 
38 1460 . 58 611. 

~RROR QUOTATION AT 1.96 SIGMA 
>EAK CONFIDENCE LEVEL AT 85.0% 

3 - ENVIRONMENTAL BACKGROUND PEAK 

3ACKGROUND SUBTRACTION PERFORMED USING FI LE BK0013 
3ACKGROUND DESCRIPTION : 8KG 
3ACKGROUND COLLECT STARTED ON 15-JAN-90 AT 11:00:00 
3ACKGROUND LIVE TIME: 7000. SECONDS 

ERROR NUCLIDES 
% 

37.5 BI-214A, 
21.0 RU -103 
43 .3 AC -228A 

23 .3 
8.7 K-40 

5. 5 

-:--- · 31. 
---•··· 



WHC-SO-WM-OP-025 
Addendum 15 Rev 0 

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

AMPLE: R-948-5630 
rOLLECTED ON 8-JAN-92 AT 08:08 :00 

L D 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 

UCLIDE ACTIVITY CONCENTRATION IN uCi/LI ENERGY COMPARISON 
DECAY (KEV} 

MEASURED ERROR CORRECTED ERROR EXPECT DIFF 

M-241 LLD<l.81E-03 LLD<l.81E-03 59 . 54 
M-243 LLD<l. 69E-03 LLD<l.69E-03 74 . 67 
A-133 LLD<2.37E-03 LLD<2 .37E-03 356 . 02 
A-140 LLD<5 .55E-03 LLD<5.55E -03 537 .27 
EPR144 LLD<l.55E-02 LLD<l . 55E-02 133 . 51 
0-60 LLD<2 .03E-03 LLD<2.03E-03 1332.50 
R-51 LLD<l.17E-02 LLD<l.17E-02 320.09 
S-134 LLD<l.92E-03 LLD<l.92E-03 795.84 
S-~7 LLD<2.69E-03 LLD<2 .69E-03 661.65 
U-152 LLD<l.27E-02 LLD<l.27E-02 1408 . 01 
U-154 LLD<5. 71 E-03 LLD<5. 71 E-03 1274 . 45 
U-155 LLD<4.03E-03 LLD<4.03E-03 105 .31 
E-5~ LLD<3.81E-03 LLD<3.81E-03 1099.25 
-131 LLD<l.52E-03 LLD<l.52E-03 364.48 
-40 LLD<6.42E-02 LLD<6.42E-02 1460.75 
A-MO LLD<2.62E-03 LLD<2.62E-03 1596.20 
N .,. • LLD< 1. 54E-03 LLD<l.54E-03 834.83 

LLD<2.38E-03 LLD<2.38E-03 1274.55 
8-:;i LLD<l.70E-03 LLD<l.70E-03 765.78 
P-237 LLD<6.28E-03 LLD<6.28E-03 86.50 
U-~9 LLD<l.52E+Ol LLD<l.52E+Ol 129.30 
U-241 LLD<5.30E+02 LLD<5.30E+02 148.57 
.A-cf4 LLD<3.39E-02 LLD<3.39E-02 240.99 
A-226 LLD<3.36E-02 LLD<3.36E-02 186.10 
.U-10:3 LLD<l.52E-03 LLD<l. 52E-03 497.08 
U1Q4. LLD<l.60E-03 LLD<l .60E-03 497.08 
URH106 LLD<2.52E-02 LLD<2.52E-02 621.80 
8-125 LLD<l.54E-02 LLD<l.54E-02 176.33 
E-75 LLD<l.91E-03 LLD<l.91E-03 264 . 66 
N-113 LLD<l.69E-03 LLD<l. 69E-03 391. 67 
R-85 LLD<l.76E-03 LLD<l.76E-03 513.99 
·H-228 LLD<5.66E-02 LLD<5.66E-02 84.37 
l-235 LLD<l.85E-03 LLD<l.85E-03 185.71 
'-88 LLD<l. 79E-03 LLD<l.79E-03 1836.06 
:N-65 LLD<5.77E-03 LLD<5.77E-03 1115.55 
:R-95 LLD<2.82E-03 LLD<2.82E-03 756.73 

----- -------------- ------------------ -
·oTAL O.OOE-01 +-O.OOE-01 O.OOE-01 +-O.OOE-01 

~RROR QUOTATION AT 1.96 SIGMA 
.LO CONFIDENCE LEVEL AT 85.0% 

\LL DETECTED PEAKS WERE USED IN THE ANALYSIS ---·32 
·-----
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PEAKS ELIMINATED BY BACKGROUND SUBTRACTION 

101D ENERGY NET AREA ERROR GAMMAS/SEC 
:, .. .. ,NEL KEV COUNTS % 

1218.50 609.52 100. 37 .5 3.95E+OO 
1822 .37 911. 53 66. 43 .3 3. 71E+OO 
2921 .46 1461.06 573 . 8.7 4.78E+Ol 

' . 

-.-- · 33 
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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 

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

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

!CA UNIT NUMBER: 2 / ADC UNIT NUMBER: 3.0 
1ETECTOR NUMBER: 3 / GEOMETRY NUMBER: 41 
PECTRUM SIZE: 4096 CHANNELS 
1RDER OF SMOOTHING FUNCTION: 5 
!UMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK 
1EAK CONFIDENCE FACTOR: 85. 0% 
DENTIFICATION ENERGY WINDOW:+- 1.50 KEV 
:RRttR QUOTATION: 1.96 SIGMA UNCERTAINTY 

:NVI~ONMENTAL BACKGROUND SUBTRACTED 
.LO CALCULATION PERFORMED 
!EA URED ENERGY DIFFERENCES LISTED 
IU~ IPLET ANALYSIS PERFORMED 

:P£CTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANl: 
,r -.. ·-:ED BY: 63099 

;Ar,r'<ll: DESCRIPTION: R949-5730 
iEOMETRY DESCRIPTION: 
;AMPLE SIZE: l.OOOOE-03 LI 
;TANDARD SIZE: l.OOOOE+OO EA 
,NATYSIS LIBRARY FILE: ANL205 

/ CONVERSION FACTOR: 4.9505E-03 

:OL[ECT STARTED ON 8-JAN-92 AT 09:46:54 ,.,.. 
:OLLECT LIVE TIME: 

REAL TIME: 
DEAD TIME: 

3000. SECONDS 
3004. SECONDS 
0.13 % 

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

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

--- 34 
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?.2-S COUNTING ROOM WESTINGHOUSE HANFORD 08-JAN-92 10:37:10 

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

CENTROID ENERGY FWHM BACKGND NET AREA 
CHANNEL KEV KEV COUNTS COUNTS 

1 1218.87 609.70 1.03 208 . 100. 
18 609 . 19 122. 
2 1323.37 661. 97 I.SO 340. 22194. 
28 661.41 81. 
3 2921.54 1461. 10 2.09 23. 591. 
38 1460.58 611. 

:RROR QUOTATION AT 1.96 SIGMA 
1EAK CONFIDENCE LEVEL AT 85.0% 

: - ENVIRONMENTAL BACKGROUND PEAK 

:ACKtROUND SUBTRACTION PERFORMED USING FILE BK0013 
:ACKGROUND DESCRIPTION : BKG 
:ACKGROUND COLLECT STARTED ON 15-JAN-90 AT 11:00:00 
:ACKSROUND LIVE TIME: 7000. SECONDS 

ERROR NUCLIDES 
% 

45.7 BI-214A, 
21.0 RU-103 

1.3 CS-137 
28 .8 

8.5 K-40 
5.5 

--- · 35 
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~22-S COUNTING ROOM WESTINGHOUSE HANFORD 08-JAN-92 10:37:10 

iAMPLE: R949-5730 
· COLLECTED ON 8-JAN-92 AT 09:46 :54 
) ED 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 

~UCLIDE ACTIVITY CONCENTRATION IN uCi/LI 
DECAY 

MEASURED ERROR CORRECTED ERROR 

\M-241 LLD<l.22E+Ol LLD<l.22E+Ol 
\M-243 LLD<7.96E+OO LLD<7 . 96E+OO 
3A-133 LLD<l.94E+Ol LLD<l .94E+Ol 
3A-140 LLD<4 .45E+Ol LLD<4.45E+Ol 
:EPR144 LLD<9.67E+Ol LLD<9.67E+Ol 
:0-60 LLD<9.60E+OO LLD<9 .60E+OO 
:R-51 LLD<9.47E+Ol LLD<9.47E+Ol 
:S-134 LLD<9.15E+OO LLD<9 . 15E+OO 
:S.t:f37 6.03E+03 +-l.17E+02 6.03E+03 +-l.17E+02 
:U;~52 LLD<4.67E+Ol LLD<4 .67E+Ol 
:U1 154 LLD<2.48E+Ol LLD<2.48E+Ol 
:U-il-55 LLD<2.52E+Ol LLD<2.52E+Ol 
=E-59 LLD<l.43E+Ol LLD<l.43E+Ol 
I-1 311 LLD< 1 . 42E+Ol LLD< 1. 42E+Ol 
(- 0 LLD<9.81E+Ol LLD<9.81E+Ol 
~A-140 LLD<l.32E+Ol LLD<l.32E+Ol 
~r· - • LLD<7. 94E+OO LLD<7. 94E+00 
\ LLD<8.04E+OO LLD<8 . 04E+OO 
~b~~ LLD<7.84E+OO LLD<7.84E+OO 
~P-237 LLD<3.75E+Ol LLD<3.75E+Ol 
?U- ~39 LLD<9.34E+04 LLD<9.34E+04 
?U-241 LLD<3.38E+06 LLD<3.38E+06 
~-224 LLD<2.26E+02 LLD<2.26E+02 
~ , ; 26 LLD<2.47E+02 LLD<2 .47E+02 
~U-103 LLD<l.45E+Ol LLD<l.45E+Ol 
{Uf03 LLD<l.52E+Ol LLD<l.52E+Ol 
~URH106 LLD<l.89E+02 LLD<l.89E+02 
58-125 LLD<l.02E+02 LLD<l.02E+02 
SE-75 LLD<l.49E+Ol LLD<l.49E+Ol 
SN-113 LLD<l.76E+Ol LLD<l.76E+Ol 
SR-85 LLD<l.30E+Ol LLD<l.30E+Ol 
TH-228 LLD<3.65E+02 LLD<3.65E+02 
U-235 LLD<l.34E+Ol LLD<l.34E+Ol 
Y-88 LLD<9.11E+OO LLD<9.11E+OO 
ZN-65 LLD<2.77E+Ol LLD<2.77E+Ol 
ZR-95 LLD<l.44E+Ol LLD<l.44E+Ol 

TOTAL 6.03E+03 +-1 . 17E+02 6.03E+03 +-1. 17E+02 

EBAR = ***** MEV/DISINTEGRATION 
MAXIMUM PERMISSABLE ACTIVITY= 1.16E-08 UC/LI 
T( MEASURED ACTIVITY 2 6.03E+03 (+-1.17E+02) UC/LI 
X I. SPEC.=******(+-****) 

ERROR QUOTATION AT 1.96 SIGMA 
LLD CONFIDENCE LEVEL AT 85.0% 

ENERGY COMPARISON 
(KEV) 

EXPECT DIFF 

59.54 
74 .67 

356 . 02 
537 . 27 
133 . 51 

1332 . 50 
320.09 
795.84 
661. 65 0. 32 

1408.01 
1274 .45 

105 .31 
1099.25 
364.48 

1460.75 
1596.20 
834 .83 

1274.55 
765.78 
86.50 

129.30 
148 . 57 
240.99 
186 . 10 
497.08 
497.08 
621 .80 
176 .33 
264 .66 
391. 67 
513.99 
84 .37 

185. 71 
1836.06 
1115.55 
756.73 

·-------- 36 
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DETECTED PEAKS WERE USED IN THE ANALYSIS 
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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 

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

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

ICA UNIT NUMBER: 2 / ADC UNIT NUMBER: 3.0 
>ETECTOR NUMBER: 3 / GEOMETRY NUMBER: 41 
iPECTRUM SIZE: 4096 CHANNELS 
lRDER OF SMOOTHING FUNCTION: 5 
IUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK 
>EAK CONFIDENCE FACTOR: 85.0% 
:DENTIFICATION ENERGY WINDOW:+- I.SO KEV 
:RROR QUOTATION: 1.96 SIGMA UNCERTAINTY 

:NVIRONMENTAL BACKGROUND SUBTRACTED 
.LO ..CALCULATION PERFORMED 
IEASnRED ENERGY DIFFERENCES LISTED 
IU H PLET ANALYSIS PERFORMED 

iP~iRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANl : 
W -- --- ED BY: 63099 

iAM-t'l.E DESCRIPTION: R949-5830 
iEOMETRY DESCRIPTION: 
iAMP{E SIZE: l . OOOOE-03 LI 
iTANDARD SIZE: l.OOOOE+OO EA 
\NIDSIS LIBRARY FILE: ANL205 

/ CONVERSION FACTOR: 4.950SE-03 

:OLLECT STARTED ON 8-JAN-92 AT 10:43:23 

:OLLECT LIVE TIME: 
REAL TIME: 
DEAD TIME: 

3000. SECONDS 
3005 . SECONDS 
0. 17 % 

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

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

--- 38 --r · 
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Addendum 15 Rev 0 
'. 22 -S CO~NTING ROOM WESTINGHOUSE HANFORD 08-JAN-92 11:33:36 

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

CENTROID ENERGY FWHM BACKGND NET AREA 
CHANNEL KEV KEV COUNTS COUNTS 

1 1218.61 609 .58 1. 24 231. 97. 
lB 609 . 19 122 . 
2 1323 .37 661 .97 1.49 320 . 22049 . 
2B 661.41 81. 
3 1821. 97 911.33 1.76 59 . 79. 
3B 910.98 84. 
4 2921.39 1461.02 2.09 23. 576. 
4B 1460 .58 611. 

:RROR QUOTATION AT 1.96 SIGMA 
>EAK CONFIDENCE LEVEL AT 85.0% 

3 - ENV IRONMENTAL BACKGROUND PEAK 

3ACKGROUND SUBTRACTION PERFORMED USING FILE BK0013 
3AG~ROUND DESCRIPTION: BKG 
3ACKGROUND COLLECT STARTED ON 15-JAN-90 AT 11:00:00 
3AC~ROUND LIVE TIME: 7000. SECONDS 

ERROR NUCLIDES 
% 

50 .3 Bl -214A, 
21.0 RU -103 

1.3 CS-137 
28 .8 
37 .4 AC -228A 

23 .3 
8.7 K-40 

5.5 

39 





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

1ETECTED PEAKS WERE USED IN THE ANALYSIS 

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION 

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

1218.61 609.58 97. 50.3 3.81E+OO 
1821. 97 911.33 79 . 37.4 4.44E+00 
2921.39 1461. 02 576 . 8.7 4.81E+Ol 

.n 

41 
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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 

222-S COUNTING ROOM WESTINGHOUSE HANFORD 08-JAN-92 12:36:09 

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: 3.0 
DETECTOR NUMBER: 3 / GEOMETRY NUMBER: 41 
SPECTRUM SIZE: 4096 CHANNELS 
ORDER OF SMOOTHING FUNCTION: .5 
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK 
PEAK CONFIDENCE FACTOR: 85.0% 
IDENTIFICATION ENERGY WINDOW:+- 1.50 KEV 
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY 

ENVTRONMENTAL BACKGROUND SUBTRACTED 
LLD CALCULATION PERFORMED 
MEA'SURED ENERGY DIFFERENCES LISTED 
MU~ PLET ANALYSIS PERFORMED 

SPE'CTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER AN!: 
At··· "IED BY: 61453 

SAAKL.t DESCRIPTION: R-949-5930 
GEOMETRY DESCRIPTION: 
SAMPlE SIZE: l.OOOOE-03 LI 
STANDARD SIZE: l.OOOOE+OO EA 
ANALYSIS LIBRARY FILE: ANL205 

/ CONVERSION FACTOR: 4.9505E-03 

coLrEcT STARTED ON 8-JAN-92 AT 11:45:41 

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

--- 42 
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2L2-S COUNTING ROOM WESTINGHOUSE HANFORD 

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

CENTROID ENERGY FWHM BACKGND NET AREA 
CHANNEL KEV KEV COUNTS COUNTS 

IC 1126. 50 563.50 1.39 1594. 1732. 

2C 1138.69 569.60 1.39 1607. 3103. 

3 1209.48 605.01 1.49 1821. 20060. 
4 1323.36 661.97 1.54 1463. 44341. 
48 661.41 81. 
SC 1591. 64 796. 15 1.59 993. 13995. 
6C 1603 .81 802.23 1.59 927. 1306. 
7C 2335 . 95 1168 .34 1.83 491. 324. 
SC 2346.34 1173 . 53 1.83 419. 12894. 
9 2664.91 1332.81 1.88 214. 11501. 

10 2730.68 1365 .69 2.01 58 . 403. 
11 2800 .86 1400 . 77 1.81 50. 207 . 
12 2921. 56 1461.11 2. 14 47 . 565 . 
12r8- 1460 . 58 611. 

:RROR QUOTATION AT 1.96 SIGMA 
'EA CONFIDENCE LEVEL AT 85.0% 

: -'MULTIPLET ANALYSIS CONVERGED NORMALLY 
: ·:NVIRONMENTAL BACKGROUND PEAK . 

3ACK._GROUND SUBTRACTION PERFORMED USING FILE BK0013 
3ACKGROUND DESCRIPTION: BKG 
3ACK.GROUND COLLECT STARTED ON 15-JAN-90 AT 11:00:00 
3ACKGROUND LIVE TIME : 7000. SECONDS .. 

08-JAN-92 12:36:09 

ERROR NUCLIDES 
% 

7.5 CS-134, 
EU-152 

6.4 CS-134, 
Bl-207 

1.5 CS-134 
1.0 CS-137 

28 .8 
2.2 CS-134 

11.1 CS-134 
24 .1 CS-134 
2.0 C0-60 
1.9 C0-60 

11. 7 CS -134 
17 .9 BI-214 
9 . 2 K-40 

5. 5 

==~·43 
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'. 22-S COUNTING ROOM WESTINGHOUSE HANFORD 08-JAN-92 12:36:09 

;AMPLE: R-949-5930 
rOLLECTED ON 8-JAN-92 AT 11:45:41 

i ~ D 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 

IUCLIDE 

\M-241 
\M-243 
lA-133 
lA-140 

ACTIVITY CONCENTRATION IN uCi/LI 
DECAY 

MEASURED ERROR CORRECTED ERROR 

LLD<2.19E+Ol LLD<2.19E+Ol 
LLD<l.46E+Ol LLD<l.46E+Ol 
LLD<3.62E+Ol LLD<3.62E+Ol 
LLD<l. 02E+02 LLD<l. 02E+02 

:EPR144 LLD<l.69E+02 LLD<l.69E+02 
:0-60 4.89E+03 +--l.11E+02 4.89E+03 +- l . 11E+02 

:R-51 LLD<l.84E+02 LLD<l.84E+02 
:s-J:s4 4.49E+03 +-l.17E+02 4.49E+03 +-l.17E+02 

:s-TI7 l.21E+04 +-2.06E+02 l.21E+04 +-2 .06E+02 
:u~12 LLD<l.09E+02 LLD<l.09E+02 
:u- -54 LLD<4.92E+Ol LLD<4.92E+Ol 
:u 1~5 LLD<4.35E+Ol LLD<4.35E+Ol 
:E-59 LLD<6.51E+Ol LLD<6.51E+Ol 
:-13'1 LLD<2.81E+Ol LLD<2.81E+Ol 
' JI,. LLD<2.99E+02 LLD<2.99E+02 ' 

LLD<l.20E+Ol LLD<l.20E+Ol 
I~ a1t LLD<2. 71E+Ol LLD<2. 71E+Ol 
IA-22 LLD<l.86E+Ol LLD<l.86E+Ol 
18 !;'95 LLD<2.45E+Ol LLD<2.45E+Ol 
IP-237 LLD<6.42E+Ol LLD<6.42E+Ol 
'U=-t39 LLD<l. 62E+05 LLD<l.62E+OS 
'U 41 LLD<5.77E+06 LLD<5.77E+06 
u\-224 LLD<4.14E+02 LLD<4.14E+02 
u\~26 LLD<4.38E+02 LLD<4.38E+02 
m-103 LLD<2.86E+Ol LLD<2.86E+Ol 
~Ul03 LLD<3.01E+Ol LLD<3.01E+Ol 
~URH106 LLD<4.78E+02 LLD<4.78E+02 
iB-125 LLD<l.80E+02 LLD<l.80E+02 
iE-75 LLD<2.83E+Ol LLD<2.83E+Ol 
iN-113 LLD<3.47E+Ol LLD<3.47E+Ol 
iR-85 LLD<2.52E+Ol LLD<2.52E+Ol 
rH-228 LLD<6.21E+02 LLD<6.21E+02 
J-235 LLD<2.39E+Ol LLD<2.39E+Ol 
(-88 LLD<l.47E+Ol LLD<l. 47E+Ol 
lN-65 LLD<7.70E+Ol LLD<7.70E+Ol 
!R-95 LLD<4.26E+Ol LLD<4.26E+Ol 

------------------- ------------------ -
fOTAL 2.14E+04 +-2.62E+02 2.14E+04 +-2.62E+02 

ENERGY COMPARISON 
(KEV) 

EXPECT DIFF 

59.54 
74 ~67 

356 .02 
537.27 
133.51 

1332.50 0.31 
1173. 24 0.30 
320.09 
795.84 0.30 
604.70 0.31 
661 . 65 0.32 

1408.01 
1274.45 
105.31 

1099.25 
364.48 

1460.75 
1596.20 
834.83 

1274.55 
765.78 
86.50 

129 . 30 
148 . 57 
240.99 
186.10 
497.08 
497.08 
621.80 
176 .33 
264.66 
391.67 
513.99 
84.37 

185. 71 
1836.06 
1115.55 
756.73 

STANDARD DEVIATION= 0.01 

E~ . =*****MEY/DISINTEGRATION 
"1AXIMUM PERMISSABLE ACTIVITY• l.73E-09 UC/LI 
TOTAL MEASURED ACTIVITY• 2.14E+04 (+-2.62E+02) UC/LI 
~ TECH. SPEC. = ****** (+-****) --- 44 



ERROR QUOTATION AT 1.96 SIGMA 
LLD CONFIDENCE LEVEL AT 85 . 0% 

PEAKS NOT USED IN ANALYSIS 

: ENTROID ENERGY NET AREA ERROR 
: HANNEL KEV COUNTS ,:, 

1126 . 50 563.50 1732. 7.5 
1138.69 569 .60 3103. 6 .4 
1603.81 802.23 1306. 11.1 
2335 .95 1168.34 324. 24 .1 
2730.68 1365.69 403. 11. 7 
2800 .86 1400.77 207 . 17 .9 

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

GAMMAS/SEC 

6.35E+Ol 
1. 15E+02 
6.60E+Ol 
2.27E+Ol 
3. 20E+Ol 
l.67E+Ol 

P~ KS ELIMINATED BY BACKGROUND SUBTRACTION 

: ENTROID ENERGY NET AREA ERROR GAMMAS/SEC 
:HANNEL KEV COUNTS ,:, 

29?,l . 56 1461.11 565. 9.2 4.72E+Ol 

. 
I • 

.. 

. I 

-
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k * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

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

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

CANBERRA SPECTRAN-F V2.06 SOFTWARE 

222-S COUNTING ROOM WESTINGHOUSE HANFORD 08-JAN-92 08:02:37 

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

MCA UNIT NUMBER: 2 / 
DETECTOR NUMBER: ..l.. / 
SPECTRUM SIZE: 4096 CHANNELS 
ORDER OF SMOOTHING FUNCTION: 
NUMBER OF BACKGROUND CHANNELS: 

ADC UNIT NUMBER: ¥0'· 
GEOMETRY NUMBER:~ 

5 
4 ON EACH SIDE OF PEAK 

PEAK CONFIDENCE FACTOR: 85.0% 
IDENTIFICATION ENERGY WINDOW:+- I.SO KEV 
ERRO~ QUOTATION: 1.96 SIGMA UNCERTAINTY 

ENVIRONMENTAL BACKGROUND SUBTRACTED 
LLD ALCULATION PERFORMED 
~EASURED ENERGY DIFFERENCES LISTED 
~Ut IPLET ANALYSIS PERFORMED 

AN · SIS OF SPECTRUM SAVED IN DISK FILE: SD3744 
A,~• ZED BY: VR 

SA E DESCRIPTION: R950-5530 130APR 
GEOMETRY DESCRIPTION: 
SAFfl:it.E SIZE: l.OOOOE-03 LI / CONVERSION FACTOR: l.OOOOE-01 
STANDARD SIZE: l.OOOOE+OO EA 
ANA°tYSIS LIBRARY FILE: ANL205 

COL LECT STARTED ON 8-JAN-92 AT 03:46:12 -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 23-JUL-91 
EFFICIENCY CALIBRATION PERFORMED 31-JUL-89 

• 
::.-· ~6 
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22-S COUNTING ROOM WESTINGHOUSE HANFORD u~-JAN-92 08:02:37 

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

~" CENTROID ENERGY FWHM BACKGND 
CHANNEL KEV KEV COUNTS 

1 1138. 75 569 .63 1.23 204 . 

2C 1209.38 604 .96 1.46 159 . 
3C 1218.60 609.57 1.46 136. 

~ 4 1323.39 1.54 139. 
4B . 
SC 1591.59 2 1.60 120. 
6C 1603 .60 802 . 13 1.60 115. 
7 2346 . 52 1JZ3 .62 1.85 110. 
8 2664.75 1JJ2.J3 1.76 34. 
9 2921. 46 1461.06 2. 15 13. 
9B 1460 . 58 

RROR' QUOTATION AT 1. 96 SIGMA 
'EAK CONFIDENCE LEVEL AT 85.0% 

: - MULTIPLET ANALYSIS CONVERGED NORMALLY 
: - ENVIRONMENTAL BACKGROUND PEAK 
~ 

NET AREA 
COUNTS 

241. 

1540 . 
181. 

I 
!17V·. 
""131~ 
1160. 
115. 
~ 
~ 
593. 

61 1. 

:. ' :'ROUND SUBTRACTION PERFORMED USING FILE BK0013 
!ACK-GROUND DESCRIPTION: BKG 
!ACKGROUND COLLECT STARTED ON 15-JAN-90 AT 11:00 :00 
IAClffiROUND LIVE TIME: 7000. SECONDS 

-

ERROR NUCLIDES 
% 

21.1 CS-134, 
BI -207 

6. 4 CS-134 
19 .3 BI-214A, 

RU-103 
5.1 CS-137 

2S:S-
7.7 CS-134 

2f::O CS-134 
.2f C0-60 

·.6 ~}, C0-60 
8 . 1 K-40 

5. 5 

---·47 --· 



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

22-S COUNTING ROOM WESTINGHOUSE HANFORD 08-JAN-92 08:02:37 

AMPLE: R950-5530 130APR 
' OLLECTED ON 8-JAN-92 AT 03:46:12 
l D 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 

UCLIDE 

M-241 
M-243 
A-133 
A-140 

ACTIVITY CONCENTRATION IN uCi/LI 
DECAY 

MEASURED ERROR CORRECTED . ERROR 

LLD<l .81E+OO LLD<l.81E+OO 
LLD<l.22E+OO LLD<l.22E+OO 
LLD<2 . 35E+OO LLD<2 . 35E+OO 
LLD<6.42E+OO LLD<6.42E+OO 

EPR144 LLD<l .36E+Ol LLD<l.36E+Ol 
0-60 6.23E+Ol +-4 . 38E+OO 6. 23E+Ol +-4.38E+OO 

R-51 LLD<l.12E+Ol LLD<l.12E+Ol 
s- ra'4 6.llE+Ol +-4.83E+OO 6.llE+Ol +-4.83E+OO 

s-b 1 7.56E+Ol +-4.43E+OO 7.56E+Ol +-4.43E+OO 
U-142 LLD<7.30E+OO LLD<7.30E+OO 
U-154 LLD<4.70E+OO LLD<4.70E+OO 
U-1'55 LLD<3.72E+OO LLD<3.72E+OO 
E-~ LLD<4.12E+OO LLD<4.12E+OO 
-131 LLD<l.70E+OO LLD<l.70E+OO 

LLD<l.OSE+Ol LLD<l.OSE+Ol 
' LLD<2.03E+OO LLD<2.03E+OO 
N-:f4 LLD<l.76E+OO LLD<l.76E+OO 
A-l_2 LLD<l.83E+OO LLD<l.83E+OO 
8-"9'5 LLD<l.76E+OO LLD<l.76E+OO 
P-_2J 7 LLD<6.00E+OO LLD<6.00E+OO 
U-239 LLD<l.35E+04 LLD<l.35E+04 
U-.~ l LLD<4.48E+05 LLD<4.48E+05 
A-224 LLD<2.90E+Ol LLD<2.90E+Ol 
A-'2'26 LLD<3.07E+Ol LLD<3.07E+Ol 
U-103 LLD<l. 65E+OO LLD<l. 65E+OO 
Ul03 LLD<l.73E+OO LLD<l.73E+OO 
URH106 LLD<2.66E+Ol LLD<2.66E+Ol 
8-125 LLD<l.29E+Ol LLD<l.29E+Ol 
E-75 LLD<l.89E+OO LLD<l.89E+OO 
N-113 LLD<2.05E+OO LLD<2.05E+OO 
R-85 LLD<l.66E+OO LLD<l.66E+OO 
H-228 LLD<5.70E+Ol LLD<5.70E+Ol 
1-235 LLD<l.70E+OO LLD<l.70E+OO 
·-as LLD<l.69E+OO LLD<l.69E+OO 
'. N-65 LLD<5.14E+OO LLD<5.14E+OO 
'. R-95 LLD<2.84E+OO LLD<2.84E+OO 

------------------- ------- ------------
·oTAL l.99E+02 +-7.88E+OO l.99E+02 +-7.88E+OO 

. ENERGY COMPARISON 
(KEV) 

EXPECT DIFF 

59.54 
74 .67 

356 .02 
537.27 
133.51 

1332.50 0. 23 
1173. 24 0.39 
320.09 
795.84 0.27 
604.70 0.26 
661.65 0.33 

1408.01 
1274.45 
105.31 

1099.25 
364.48 

1460.75 
1596.20 
834.83 

1274.55 
765.78 
86.50 

129.30 
148.57 
240.99 
186.10 
497.08 
497.08 
621.80 
176.33 
264.66 
391.67 
513.99 
84.37 

185.71 
1836.06 
1115.55 
756.73 

STANDARD DEVIATION= 0.06 

:b .... = ***** MEY/DISINTEGRATION 
1AXIMUM PERMISSABLE ACTIVITY• l.27E-09 UC/LI 
rOTAL MEASURED ACTIVITY• l.99E+02 (+-7.SSE+OO) UC/LI 
'TECH. SPEC. = ****** (+-****) 

--- 48 



RROR QUOTATION AT 1.96 SIGMA 
LD CONFIDENCE LEVEL AT 85.0% 

PEAKS NOT USED IN ANALYSIS 

ENTROID ENERGY NET AREA ERROR 
HANNEL KEV COUNTS % 

1138. 75 569.63 241. 21.1 
1218.60 609.57 59. 73.0 
1603 .60 802 . 13 115. 24.0 

' ,,., 

. ., 
-
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GAMMAS/SEC 

3.07E+Ol 
7.97E+OO 
I. 92E+Ol 

::.- · 49 
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WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

ANALYTICAL BATCH 
Lab Segment Serial No.: Customer ID: 
R949 3APR COMP 
Analysis: Sample Prep: 
URANIUM UNDIGESTED 

Instrument: Procedure/Rev: 
WB88807 LA-925-106/ A-2 
Technologist: Date: 
T. LEE 1-08-92 
Starting Time: Temperature: 
NA NA 
Ending Time: Chemist: 
NA S. CATLOW 

Description Lab ID Description 
1 INITIAL LMCS CHECK STD R947-5540 11 
2 REAGENT BLANK R948-5640 12 
3 SAMPLE 3APR COMP R949-5740 13 
4 SAM DUP OF 3APR COMP R949-5840 14 
5 SPIKE OF SAMPLE 3APR COMP R949-5940 15 
6 FINAL LMCS CHECK STD R950-5540 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 Aliauot Vol. Aliquot Vol. 

LMCS CHECK STD 126838/0.100 m L 
SPIKE 90838/0.100 m L 

SAMPLES RERUN. 

Lab ID 

Final Vol. of 
Standard 

NA 
NA 

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

-- --R 9q7.-~MO · 130AP R - -- -u .. ---, STD 

- ·• - ·• 
- ... 

, __ --.. 

--0/L -2 

-u 

-··• -, __ 
I IPH,...,..,. 

-·• 

-

,,f 
,Ji' 

OMII ,._...._. ......... 

12-16-91 161q:1 2:1 --% RECOVERY --? as".J.. ..._,~ ... &... ,_"41. . - c-,o 
3Af'RCOMP 

.......... c......... ........ 
SAMPLE SPIKED ID litt, · 'L:°b •/> 
SPIKE ID ,u-,r .'·. , ;. ~~ ,,'IJ 
SPIKE VOLUME _, , r . . . . • . ~ 

tonr/4.,,.~ . .,.s ("'J s .... JC ~ftl,i} 

/i,s~., - ~ -a1,.,, :~- .i,~~(, lf• - , ,$ ~ S'I • 
~,, . .,,.,,, .J ~-1"11,,.. .. ' 

- :a.,,,,.,,.i:" ,': "122 ~ , 
- ·• - ·•· \ - -

0... 

, __ .......... I .... , 1. 
01.- ................ 

-- -- .... . ........ ,._, 
R 9qa. - ~o . 130AP R 12-16- 91 161"13 ~~ - · u -LA- 925- 106 ........ C....,C.. ----

0/L H12 qw ~ 

- ·• - ·• ... -, __ --.. 
- f.'2.. 

.--- --R 9"19.-~qo .130AP R -u -LA-925-106 --? • IO \. -,114 

,/3 '-ZS",.-, (.1){11•J 
~.J,) - .,.s 

- ·• 

-, __ 
• 

-12-16-91 --0/L 

•J I .3. 4/'t,/, 1 .. 

, __ -161"1"1 25 
CM, .. C- -1~12"1W 2 
C-111 
;$APf(CCJMf' 

-- -- 0... , ____ "' .... , 

R 9:I0.-~:14Q .130AP R -u -LA- 92:1- 106 

12- 16-91 161"15 ~ 5 

c-.. c:.. 
N12<1W 

.......... ~ ....... - '✓1 
5267 IJF1C .1,, ,.,_ C,hljl 
STDH ,,u,r RESULT ur~ • 
STD VAL.3,•,S•1' :.REC M I · '$? 

SPIKE I D/ VAL9!§_!~.u-•v~ . • ,1(.,)(111•) 
SPIKE VOL , ..J.1"1--'- , ,, ~~rJ'.,,. /' ;,2,f'f~•• 

CJ:)(.J)) - ,,z. _ .... - ·• 

- ... , __ .......... 

,_--·s1 
---~· · 
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I -.:. -WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

ANALYTICAL BATCH 
Lab Segment Serial No.: Customer ID: 
R949 3APRCOMP 
Analysis: Sample Prep: 
PLUTONIUM 239/240 UNDIGESTED 

Instrument: Procedure/Rev: 
WB57237 LA-503-156/0-0 
Technologist: Date: 
J. KUNKEL 1-04-92 
Starting Time: Temperature: 
24:00 23deaC 

, .,. Ending Time: Chemist: 
NA S.CATLOW 

1' 

..,q Description Lab ID Description 
~) 1 INITIAL LMCS CHECK STD R947-5581 11 

2 REAGENT BLANK R948-5681 12 
i"' 3 SAMPLE 3APR COMP R949-5781 13 

4 SAM DUP OF 3APR COMP R949-5881 14 
5 FINAL LMCS CHECK STD R950-5581 15 

'0 ~ 6 16 

C' ~ 
7 17 
8 18 

-· 9 19 
10 20 ·"'. 

,.. 

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

LMCS CHECK STD 43843/.100 ml 

SAMPLES RERUN. 

Lab ID 

Final Vol. of 
Standard 

N/A 

A-6000-881 (03/92) 

---
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PLUTONIUM ANALYSIS - UNDIGESTED SAMPLE 

,DSQ. ~C 
EDP R21 1 AR001 Sp\/(c. 
STDII '(38f_J ~ESUL.Tf,7s;1,1'I 

STD VAL. '1,IJll't'-tl :--.REC /OC,ZI'?, 

__ ..., 

STD 

-
"· i l'i~ .:. : .... _, 

~:l~.~i!~ 
5. :'!i~• C,t 

--130AP R 
a.. ._ ............. 

12-16-91 10143 2~ - -PU'~39/40 LA-~3-1~ uCI/L 

REAGENT BLANK 

_,.. COUNT AS uCI/L 

RERUr~ 

a...c:.. 
1•124W 
C:-10 

BLK 

-

r.. 'N7- S51i'1 

___ ._..,; ____ ..;;; _____________ --- - - --· - ---130AP R 
a.. , ........ ......, 

12-16-91 16144 25 - ......., .............. 
PU239/40 LA-503-1~ uCI/L -? -C:---· COUNT AS uCI/L 

RERU 
a...c:.. 
Hl:.!4W 

C:-10 

3AF'RCONP 

-l 

*3 J-4f-9;z.. ~ .. 
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PLUTONIUM ANALYSIS - UNDIGESTED SAMPLE 

R - -PU239/40 L,A-:)03-1~ -? ---l>Uf>LlCATE SANPL£ 

COUHT AS uCl/L 

-12-16-91 --uCl/L 

RERUN 
,()SO .Y6.6'tl 

sp:Ke 

........... 

, __ -101'14 ~5 
-...c.. -HJ2<1W J -IO 
3APRCOl'IP 

R 
- , __ -

12-16-91 10145 2~ 

-- -- - .. c.. LA-503-156 F<ECOVERY H124W 

-c..c--
EDP R211 AR001 

RUN -Sl"D 

-1 

STDN /J~8f3 RESlLT~• 

sr» VAL.,..,,., :~c,.,,,.~011 )(z,-.,;,)6->f.,,.)_ ?9·, 
• """z. Cr.n..-;J 

, __ ........... 

1• ,;jl,-;J-
1 
I 

.J:.Je.L.-11 
45'"' 
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G E N E R A L A L P H A E N E R G Y A N A L Y S I S 
Rev. I.IO 

Peak 
ID 

r---.. I 
2 

I ~ 3 
4 

., 

p -~ 
,,.., Isotope 

I Pu236 
2 Pu238 

Am241 
j 

Pu239 
Pu240 

-

DATA REDUCTION REPORT 

SAMPLE 
R947 -5581 

File ID: SD4250.SPC 

Counted on: 1/ 4/92 @IO: 0 
Detector/Geometry number: 4/ 1 
Count time: 30000. Sec 

Peak height 
Initial Final 
2234 . 1 2230 . 2 
216 .0 218 . 7 
260 .8 0.0 

1771.9 1761.3 

PEAK ANALYSIS 

Peak center 
Initial Final 

363 .798 363 . 798 
306 .670 306 . 670 
267 .884 267 .884 
234.572 234.572 

PEAK RESULTS 

FWHM 
Initial Final 
20 .000 8.918 
20 .000 9.083 
12 . 000 12 . 123 
20.000 9.057 

AEA Peak Centroid Count 
Fract. Exp . Obs. Diff. FWHM Rate c/m 

Tau 
Initial 
10 .000 
10 .000 
6.000 

10.000 

Final 
4. 544 
4.415 
6. 102 
6.186 

Activity 
d/m uCi/ea 

0. 5443 5.756 5.761 -0 . 005 0.04 36 .65 252 .00 0. 114E-03 
0.0545 5.499 5.492 0.007 0.04 3.67 34.36 

5.480 5.492 -0.012 
0.0000 5.310 0.06 0.00 0.00 
0.4012 5. 143 5. 153 -0.010 0.04 27.02 182 .07 

5.144 5. 153 -0.009 

DETECTOR CALIBRATION 
Energy{MEV) = 4.051 + {0.0047)*Channel 

Energy range {MeV): 4.051 TO 6.457 
Efficiency• 0.1484 CPM/DPM 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

TOTAL COUNT DATA: 

Total 
33811.0 
33811.0 
33669 . 7 

141.3 

% Recovery 
100.000 
100 .000 
99 .582 
0.418 

0.155E-04 
0.119E-04 
O.OOOE+OO 
0.820E-04 
0.820E-04 

Analyzed by: 
-=-62"""'8...,,..20.,.....---------
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SPECTRUM SD4250.SPC 

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

LEGEND: RAW• MODELED PEAKS• 1,2, .. , ETC 8056.3 

. . . 4 
.4 

•••••. • ••.•• 4 
.4 

2-
• 2 • 
• • • 2 

2 

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

.. 1 .. 
. . . . . . . . . . • . . . . . . . . . . . . . . 1 

... 1 
1. 
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~aw Data Dump for AEA Spectrum: 
1 0. 0. 0. 0. 

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

101 1. 0. 1. 0. 
111 1. 0. 0. 0. 
121 1. 1. 3. 0. 
13 3. 1. 3. o. 
141 1. 0. 0. 2. 
1s1 · 2. 0. 1. 2. 
161 1. 0. 0. 1. 
17t 0. 0. 0. 3. 
181 0. 3. 5. 1. 
191 5. 7. 5. 7. 
20 . 5. 7 . 3. 5. 
21 • 11. 17. 21. 19. , . 

172. 195. 250. 295. '-
23 952 . 1064. 1092. 1080. 
241 163 . 93. 41. 19. 
25 3. 5. 7. 5. 
261 7. 6. 10. . 5. 
2n- 8. 4. 6. 8. 
2 6. 2. 8. 3. 
291 18. 25. 34. 40. 
30 75. 104. 129. 116. 
311 46. -35. 24. 11. 
321 7. 4. 5. 12. 
331 14. 10. 11. 14. 
341 29. 31. 34. 57. 
351 430. 512. 567. 604. 
361 1232. 1312. 1339. 1362. 
371 111. 42. 24. 1. 
381 0. 0. 0. 0. 
391 0. 0. 0. 0. 
401 0. 0. 0. 0. 
411 0. 0. 0. 0. 
421 0. 1. 0. o. 
431 1. 1. 0. 0. 
441 o. 0. 0. 0. 
451 0. 0. 0. 0. 
461 0. 0. o. 0. 
l 0. 0. 0. 1. 
4'1 ... o. 1. 0. 0. 
491 o. 0. o. 0. 
511 0. o. 

WHC-S0-WM-DP-025 
Addendum 15 Rev O 

SP:SD4250.SPC 
0. 0. 0. 
0. 0. o. 
0. 0. 0. 
0. 0. 0. 
0. 0. 1. . 
0. 0. 1. 
0. 0. 2. 
1. 0. 0. 
1. 1. 0. 
0. 0. 1. 
0. 1. 0. 
0. 0. 0. 
0. 0. 0. 
0. I. 0. 
2. 0. 0. 
0. 1. 0. 
0. 3. 1. 
1. 5. 2. 
2. 1. 1. 
6. 3. 12. 
3. 10 . 3. 

39. 44. 69. 
393. 461. 560. 

1058. 863. 798. 
8. 3. 0. 
1. 8. 4. 

12. 9. 8. 
6. 2. 3. 
9. 9. 10. 

35. 51. 59. 
115. 137. 136. 

8. 5. 5. 
6. 12. 14. 

12. 9. 10 . 
79. 91. 151. 

664. 705. 748. 
1212. 1027. 730. 

6. 0. 0. 
0. 0. 0. 
0. 0. 0. 
0. 0. 0. 
0. 0. 0. 
0. 1. 0. 
0. 0. 0. 
0. 1. 0. 
0. 0. 0. 
0. 0. 0. 
2. 0. 0. 
0. 0. 0. 
0. 0. 0. 

0. 
0. 
0. 
0. 
0. 
0. 
2. 
0. 
1. 
0. 
0. 
1. 
1. 
0. 
1. 
0. 
1. 
1. 
3. 
6. 
7. 

91. 
638. 
520. 

2. 
7. 

10. 
5. 

11. 
70. 

114. 
2. 

10. 
20. 

173. 
829. 
566. 

0. 
1. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

1. 0. 
1. 0. 
1. 0. 
0. 0. 
o. 1. 
1. 1. 
0. 0. 
0. 0. 
0. 0. 
0. 0. 
0. 0. 
1. 0. 
1. 1. 
1. 0. 
2. 2. 
2. 1. 
2. 0. 
6. 1. 
2. 1. 
5. 6. 
5. 10. 

115. 131. 
712. 837. 
355. 277. 

1. 5. 
8. 5. 
9. 9. 
2. 2. 

15 . 19. 
75. 81. 

101. 76. 
3. 4. 
5. 9. 

14. 18. 
268. 316. 

1006. 1088. 
334. 185. 

0. 0. 
0. 0. 
0. 0. 
0 . 0. 
0. 0. 
0. 0. 
1. 0. 
0. 0. 
0. 0. 
1. 2. 
2. 0. 
1. 0. 
0. o. ·--- 57 
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G E N E R A L A L P H A E N E R G Y A N A L Y S I S 
Rev. 1.10 

Peak 
ID 
1 
2 
3 

Pl!ak 
-- 1sotope 

Pu236 
....... Cm243 
2 Pu238 

Am241 
3 

DATA REDUCTION REPORT 

SAMPLE 
R948-5681 

File ID: SD5195.SPC 

Counted on: 1/ 4/92 @10: 0 
Detector/Geometry number: 5/ 1 
Count time: 30000. Sec 

Peak height 
Initial Final 
3273.9 3338.8 
133.9 133.1 
45.5 47.0 

PEAK ANALYSIS 

Peak center 
Initial Final 

363.050 363.050 
305 .186 305 .186 
266.038 266.038 

PEAK RESULTS 

FWHM 
Initial Final 
20.000 10.242 
16.000 9.061 
16.000 6.124 

AEA Peak Centroid Count 
Fract. Exp. Obs. Diff. FWHM Rate c/m 

Tau 
Initial Final 
10.000 4.672 
8.000 2.679 
8.000 1.787 

Activity 
d/m uCi/ea 

0.9419 5.756 5.768 -0.012 0.05 59.59 274.14 0.123E-03 
5.786 5.768 0.018 

0.0438 5.499 5.502 -0.003 0.04 2.77 
5.480 5.502 -0.022 

0.0143 5.322 0.03 0.90 

DETECTOR CALIBRATION 
Energy(MEV} • 4.098 + (0.0046)*Channel 

Energy range (MeV}: 4.098 TO 6.453 
Efficiency= 0.2218 CPM/DPM 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

TOTAL COUNT DATA: 

Total 
31344.0 
31344.0 
31631.1 

-287.1 

% Recovery 
100.000 
100.000 
100.916 
-0.916 

0.166E-03 
17.34 0.781E-05 

0.598E-05 
4.08 0 .184E-05 

Analyzed by:-="""'""'....,....,... _____ _ 
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l LEGEND : RAW• .... MODELED PEAKS • 1,2, . . , ETC 

3 
3 
3 

2 
. 2 
.2 

. 1 

,. 

., 

1 
................. 1 . 
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!aw Dat a Dump for AEA Spectrum: 
1 o. 0. 0. 0. 

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

:01 I. 0. 0 . I. 
11 I. 0. 2. I. 

l21 0. I. 2. 0. 
'. 3 ~ 0. 0. I. 2. 
'. 41 I. 0. I. 0. 
'. 51 "" 0. 0. 0. 2. 
'. 61 0. 3. 0. 0. 
7t 0. I. 0. 0. 
81 I. I. I. 1. 
91 I. 0. 0. 0. 
~o I. I. 2. 0. 
)1 - 3. o~ I. 0. 
) I. 2. 2. 3. -· 
~31 4. 3. 4. 3. 
~41 2. 4. 2. 2. 
~5 I 11. 13. 12. 17. 
~61 20. 27. 21. 33. 
~7 14. 5. 3. 7. 
~81. 8. 19. 13. 13. 
~91 ~ 30. 31. 29. 49. 
30 57. 69. 82. 89. 
311 18 . 13. 16. 10. 
321 7. 10 . 7. 11. 
331 20 . 20. 19. 27. 
341 78 . 120. 165. 194. 
351 777. 895. 1002. 1093. 
361 1874. 1855. 1931. 1819. 
371 172. 61. 34. 21. 
381 0. o. 0. 0. 
391 0. 0. 0. 0. 
401 0. 0. 0. 0. 
411 0. 0. 0. 0. 
421 0. I. 1. o. 
43i 0. 0. 0. 0. 
441 0. 0. 0. 0. 
451 0. 0. 0. 0. 
4C 0. 0. 0. 0. 
4 I. 1. I. 2. 
4b.l 0. 1. I. I. 
491 0. 0. 0. 0. 
511 0. 0. 

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

SP :SD5195 . SPC 
0. 0. 0. 
0. 0. 0. 
I. 1. I. 
2. 0. 0. 
I. 1. I. 
0. 0. 2. 
0. 1. 2. 
0. 0. 2. 
0. 0. I. 
0. 0. I. 
0. I. I. 
2. 0. 2. 
I. 0. 0. 
0. 0. 0. 
0. 4. I. 
0. 2. I. 
1. 0. 0. 
0. I. I. 
0. 0. I. 
I. I. 0. 
2. I. 0. 
I. 3. I. 
I. 3. 3. 
2. 3. 3. 
7. 7. 8. 

11. 11. 12. 
32. 30. 26. 
5. 6. 5. 

17. 21. 24. 
45. 42. 49. 
83. 79. 70. 
11. 6. 13. 
18 . 19. 7. 
40. 29 . 35. 

250. 284. 338. 

0. 
. 0. 

0. 
I. 
0. 
2. 
I. 
0. 
I. 
2. 
0. 
I. 
0. 
0. 
I. 
0. 
0. 
0. 
2. 
I. 
I. 
2. 
3. 
2. 
7. 

17. 
26. 
7. 

17. 
54. 
45. 
8. 

11. 
61. 

435. 
1152. 1255. 1334. 1465. 
1573. 1402. 1069. 781. 

3. 1. I. 0. 
0. 0. 0. 0. 
0. 0. 0. 0. 
0. 0. 0. 0. 
0. 0. 0. 0. 
o. 1. 0. 0. 
1. 0. 0. 0. 
0. 1. 0. 0. 
0. 0. 0. 0. 
o. 0. I. 0. 
0. I. 0. 1. 
0. 0. 0. 0. 
I. 0. 0. 0. 

0. 0. 
1. 0. 
2. 0. 
0. 0. 
0. 0. 
0. 0. 
I. 0. 
I. 1. 
0. 1. 
0. I. 
2. 0. 
0. I. 
I. 0. 
I. 0. 
2. 0. 
0. 2. 
I. I. 
0. 2. 
0. I. 
I. I. 
I. 2. 
3. 0. 
2. I. 
I. I. 

10. 11. 
25 . 25. 
19. 18. 
8. 8. 

15. 29 . 
40. 53. 
42. 30. 
13. 12. 
20 . 27 . 
67. 90. 

521. 619 . 
1591. 1784. 
445. 289. 

0. 0. 
0. 0. 
0. 0. 
0. 0. 
0. 0. 
0. 1. 
0. 0. 
0 . 0. 
0. 0. 
I. 1. 
3. 2. 
0. 0. 
0. 0. --- 60 



WHC-SO-WM- DP-025 
Addendum 15 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 

,... . 
' 

ID Isotope 
1 Pu236 

Pu238 
Am241 

4 Pu239 
Pu240 
U 238 

DATA REDUCTION REPORT 

SAMPLE 
R949-5781 

File ID : SD6223 .SPC 

Counted on: 1/ 4/92 @10: 0 
Detector/Geometry number: 6/ 1 
Count time: 30000. Sec 

Peak height 
Initial Final 
2963 . 5 2996 .0 
128 .3 127 .6 

18 .0 19 . 2 
12.5 12 .3 
5.4 5.2 

PEAK ANALYSIS 

Peak center 
Initial Final 

361. 509 361. 509 
303 . 552 303 . 552 
267 .014 267 .014 
230.207 230.207 
26.970 26.970 

PEAK RESULTS 

FWHM 
Initial Final 
20 . 000 10 .435 
20. 000 10 .792 
20 . 000 6.037 
16. 000 6.843 
20.000 10.185 

AEA Peak Centroid Count 
Fract. Exp . Obs. Diff. FWHM Rate c/m 

Tau 
Initial Final 
10 .000 4 .865 
10 .000 3.704 
10 .000 0.912 
8.000 8.919 

10.000 15 .669 

Activity 
d/m uCi/ea 

0.9401 5.756 5.761 -0.005 0.05 53.42 292.31 0.132E-03 
0.0455 5.499 5.489 0.010 0.05 2.58 

5.480 5.489 -0.009 
0.0103 5.317 0.03 0. 58 
0.0027 5. 143 5. 144 -0.001 0.03 0. 16 

5. 144 5.144 -0.000 
0.0014 4.200 4.189 0.011 0.05 0.08 

DETECTOR CALIBRATION 
Energy(MEV) • 4.062 + (0.0047)*Channel 

Energy range (MeV): 4.062 TO 6.469 
Efficiency• 0 .1865 CPM/DPM 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

TOTAL COUNT DATA: 

Total 
28361. 0 
28361 .0 
28413 .6 

-52.6 

% Recovery 
100 .000 
100 .000 
100 . 185 
-0.185 

19.25 0.867E-05 
0.664E-05 

3. 13 0. 141E-05 
0.83 0.375E-06 

0.375E-06 
0.56 0.251E-06 

Analyzed by: 
-=-62"""'0...,..2..,....o ------

--- 6.1 



WHC-SD-WM-DP-025 
SPECTRUM SD6223.SPC Addendum 15 Rev O 

LEGEND: RAW• .... MODELED PEAKS• 1,2, .. , ETC 9634.7 

... 

. 2 
2 

1 
1 

. ...................... 1 ... 
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'. aw Data Dump for AEA Spectrum: 
1 0. 0. 0. o. 

11 0. 0. 0. 0. 
21 3. 2. 4. 1. 
31 1. 0. 2. 1. 
41 0. 0. 0. 0. 
51 0. 0. 2. 2. 
61 2. 1. 1. 0. 
71 0. 0. 0. 2. 
81 0. 2. 1. 1. 
91 0. 1. 1. 0. 
. 01 0. 0. 0. 0. 
. 11 1. 0. I. 0. 
. 21 1. 0. I. 0. 
. 3 l r.n 3. 2. 3. 6. 
.41' 6. 6. 7. 11. 
. 51..f) 5. 9. 8 . 7. 
.61 12 . 9. 4. 3. 
.71'° 0. 1. 2. 0. 
81"" 0. I. 0. 0. 
.91' ' I. 0. 0. 0. 
'. Olr"':' 0. I. 0. 0. 
'. 11 2. I. 0. I. 
) ' • .I"\ 6. 5. 3. 7. -~ 
~31......_ 12 . 10. 5. 5. 
!41 2. 5. 2. 4. 
~5l'N 2. 8. 11. 5. 
!61 5. 9. 11. 11. 
!71- 8. 8. 7. 3. 
~81 9. 12. 15 . 11. 
!9 f~ 36 . 27. 30. 44. 
lOl-. 72. 63. 88. 79. 
ll 1 14. . 11. 15. 5. 
l21 7. 9. 9. 11. 
331 16. 24. 21. 41. 
341 124. 140. 180. 234. 
351 829. 941. 989. 1091. 
361 1699. 1771. 1508. 1221. 
371 61. 25. 10. 3. 
381 0. 1. 0. 0. 
391 0. 0. 0. 0. 
iDl 0. 0. 0. 0. 
HI 0. 0. 0. 0. 
421 0. 0. 0. 0. 
431 0. 0. 0. 0. 
441 0. 0. 0. o. 
451 I. 0. 0. 0. 
461 1. 2. 0. 0. 
4: 1. 1. 3. I. 
4b .. 0. 0. 0. 0. 
491 0. 0. 0. 0. 
511 0. 0. 

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

SP:S06223 . SPC 
0. 0. 0. 0. 
0. 3. 1. . 2. 
3. 5. 3. 2. 
0. 0. 0. 0. 
0. 0. 0. 0. 
1. 1. 0. 0. 
0. 0. o. 0. 
0. 0. 0. 0. 
3. 2. 0. 0. 
0. 0. 0. 0 . 
0. 0. 0. I. 
0. 0. 0. 0. 
0. 2. 1. 0. 
2. 7 . 1. 1. 
7. 11. 11. 13 . 
8. 6. 10 . 10 . 
2. 3. 1. 0. 
0. 2. 2. 1. 
I. I. 0. 2. 
0. 0. 0. 2. 
3. I. 0. 0. 
I. I. 2. 2. 
8. 9. 10 . 7. 
2. 2. 4. 3. 
2. 0. 3. 5. 

13. 7. 15. 6. 
13. 14. 11. 14 . 
17 . 2. 0. 8. 
14. 17 . 22 . 25 . 
45. 44. 30 . 65. 
60. 53. 45. 37 . 
13. 5. 9. 9. 
14. 20. 16. 15. 
39. 51. 43. 74. 

275. 342. 480. 504. 
1172. 1282. 1379. 1584. 
1158. 835. 541. 341. 

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

0. 0. 
1. 1. 
4. 1. 
0 . 0. 
o. 0. 
1. 0. 
1. 0. 
0. 2. 
0. I. 
0. 0. 
I. 0 . 
I. 0 . 
I. 0. 
7. 7. 

14. 14 . 
7. 10 . 
0. I. 
0. I. 
0. 0. 
2. 0. 
2. 2. 
I. 8. 

12 . 7. 
2. 3. 
6. 10. 

14. 10 . 
12 . 7. 
3. 11. 

20 . 29. 
69. 71. 
40 . 20 . 
13. 7. 
17. 21. 
64. 87. 

560. 765. 
1559. 1724. 
199. 111. 

0. 0. 
0. 0. 
0. 0. 
0. 0. 
1. 0. 
0. 0. 
0. 0. 
0. 0. 
0. 0. 
0. 2. 
0. 2. 
0. 0. 
0. 0. ---·· 63 ·--· 
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WHC-S0-WM-DP-025 
Addendum 15 Rev O 

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

DATA REDUCTION REPORT 

SAMPLE 
R949-5881 

File ID: SD7845 .SPC 

Counted on: 1/ 4/92 @10: 0 
Detector/Geometry number: 7/ 1 
Count time: 30000 . Sec 

PEAK ANALYSIS 

Peak Peak height 
Initial Final 
1490.5 1494.8 

Peak center FWHM 
Initial Final 
24.000 23.020 
28.000 23.397 
20.000 30.188 
40.000 64.305 

Tau 
Initial Final 
12.000 13.575 
14.000 6.976 
10.000 6.952 
20 .000 8.635 

ID 
1 
2 
3 
4 

M 

4"""' -

sotope 
Cm244 
Cm243 
Pu238 
Am241 
Pu239 
Pu240 
Np237 
Np237 

58.5 60.5 
12.4 10.4 
5.2 4.2 

Initial Final 
363.139 363.139 
304.492 304.492 
233.753 233.753 
151.547 151.547 

PEAK RESULTS 

AEA Peak Centroid 
Fract. Exp. Obs. Diff. FWHM 

Count 
Rate c/m d/m 

0.9412 5.796 5.782 0.014 0.11 34.99 244.48 
5.786 5.782 0.004 

0.0441 5.499 5.506 -0.007 0.11 1.64 
5.480 5.506 -0.026 

0.0091 5.143 5.174 -0.031 0 .14 0.34 
5. 144 5.174 -0.030 

0.0057 4.640 4.787 -0.147 0.30 0.21 
4.781 4.787 -0.006 

DETECTOR CALIBRATION 
Energy(MEV} s 4.075 + (0.0047}*Channel 

Energy range (MeV): 4.075 TO 6. 481 
Efficiency= 0.1431 CPM/DPM 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

TOTAL COUNT DATA: 

Total 
18559.0 
18559.0 
18586.4 

-27.4 

% Recovery 
100.000 
100.000 
100 .148 
-0.148 

15.90 

2.35 

24.80 

Activity 
uCi/ea 

0. llOE-03 
0.151E-03 
0. 716E-05 
0.548E-05 
0.106E-05 
0.106E-05 
0 .112E-04 
0.771E-06 

Analyzed by: -=-62=-=8=2.,,...o _____ _ 

---
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WHC - SD-WM-DP-025 
SPECTRUM SD7845.SPC Addendum 15 Rev O 

. LEGEND: RAW• .... MODELED PEAKS• 1,2, .. , ETC 5692 .7 

·"" 

') 

' . ) 

.2 -

.2 
) 

1 
..... 1 
. .... . ................ 1 .. 
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taw Data Dump for AEA Spectrum: 
I 0. 0. 0. 0. 

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

.01 I. 1. 0. 0. 

. 11 0. 0 . 0. 2. 

. 21 1. 0 . I. 1. 

.31 1. 0. 2. 1. 

. 41 2. 3 . 3. 3. 

. 5 4 . 1. 2. 3. 
'.61 2. 2. 1. 2. 
'. 7 I. 1. 1. 0. 
'. 8 1. 2. 0. 3. 
. 91 0 . 1. 2. I. 
!O . • 2. 0. 0. 0. 
p• 2. 1~ 2. 0. 
) I. 4. 6. 3. -· 
~'.) .l 6. 7. 7. 8. 
!41 1. 3. 2. 4. 
~51 0. 4. 0. 2. 
!61 2. 4. 2. 2. 
~7 3. 2. 5. 1. 
~81 5. 4. 7. 15. ~gr ., 21. 15. 19. 28. 
301-- 39. 29. 25. 34. 
311 21. 18. 17. 17. 
321 5. 7. 4. 5. 
331 11. 6. 11. 12 . 
341 92. 78. 128. 151. 
351 410. 482. 563. 578. 
361 803. 804. 783. 804. 
371 374. 316. 282 .. 210. 
381 37. 24. 22. 13. 
391 1. I. 0. 0. 
401 0. 0. 0. 0. 
411 0. 0. 0. 0. 
421 0. 0. 0. 0. 
Bl 0. 0. 0. 0. 
441 0. 0. 0. 0. 
451 0. 0. 0. 0. 
4f" 0. 0. 0. 0. 
4 I. 0. 0. 0. 
4b .. 0. 0. . 0. 0. 
491 1. o. 0. 0. 
511 0. 0. 

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

SP:SD7845.SPC 
0. 0. 0. 
I. I. 0. 
I. 3. 0. 
0. I. 0. 
2. 0. o. 
0. I. o. 
0. 2. 0. 
I. 0. I. 
0. 0. 2. 
1. 0. 1. 
1. I. 0. 
0. 0. 0. 
I. 0. 0. 
3. 3. 3. 
I. 2. 2. 
0. 3. 3. 
I. 2. I. 
0. I. I. 
0. 0. 2. 
I. 2. 0. 
0. 1. I. 
2. 1. 4. 
I. 4. 2. 
7. 6. 6. 
3. 2. 4. 
0. 4. 4. 
5. 2. 0. 
6. 2. 2. 
8. 15. 8. 

14. 28. 27. 
29. 35. 26. 
14. 8. 9. 
3. 1. 2. 

14. 27. 33. 
191. 190. 245. 
635. 653. 720. 
698. 690. 603. 
153. 171. 112. 
11. 3. 4. 
0. 0. 0. 
0. 0. 0. 
0. 0. 0. 
0. 0. 0. 
0. o. 0. 
0. 0. 0. 
0. 0. 0. 
0. 0. 0. 
0. 0. I. 
0. 0. 0. 
0. 0. 0. 

0. 0. 0. 
0. 0. 2. 
0. I. I. 
0. I. I. 
0. 0. 0. 
0. 0. 0. 
0. I. I. 
0. 0. 0. 
0. 0. 0. 
0. 0. 1. 
0. 0. I. 
2. 0. 2. 
1. 0. 0. 
0. 1. 0. 
I. 4. 4. 
2. 1. 0. 
1. 0. 1. 
0. 0. 0. 
0. .I. 1. 
0. 1. 0. 
I. 4. 0. 
2. 3. 4. 
8. 7. 6. 
2. I. 2. 
3. 2. 2. 
I. I. 4. 
2. 1. 2. 
7. 6. 8. 

16. 11. 13. 
33. 29. 26. 
24. 24. 26. 
3. 5. 8. 
5. 6. 6. 

33. 56 . 65. 
292. 304. 366 . 
783. 774. 807. 
589. 542. 427. 
67. 54. 52. 
3. 0. 0. 
0. I. 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 . 0. I. 
0. 0. 0. 

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

M 
p - '< 

' "' Isotope 
1 Pu236 

Cm243 
Pu238 
Am241 

Pu239 
Pu240 -

DATA REDUCTION REPORT 

SAMPLE 
R950-5581 

Fi le ID: SD8032 .SPC 

Counted on: 1/ 4/92 @10 : 0 
Detector/Geometry number : 8/ 1 
Count time: 30000. Sec 

Peak height 
Initial Final 
5730 .6 5691.3 
546 .5 536 . 0 
147 .0 28.5 

4503 .5 4420.0 

PEAK ANALYSIS 

Peak center 
Initial Final 

365 . 121 365 . 121 
307 .395 307 .395 
271.390 271.390 
234.359 234.359 

PEAK RESULTS 

FWHM 
Initial Final 
16 .000 7. 136 
16 .000 7.602 
12 .000 3.936 
20 .000 7.386 

AEA Peak Centroid Count 
Fract. Exp . Obs. Diff. FWHM Rate c/m 

Tau 
Initial Final 
8. 000 4. 109 
8.000 3.946 
6.000 4.028 

10 .000 5. 223 

Activity 
d/m uCi/ea 

0.5412 5.756 5. 771 -0.015 0.03 83.38 246 . 53 0. 11 lE-03 
5. 786 5. 771 0.015 

0.0539 5.499 5.500 -0.001 0.04 8.30 33.39 
5.480 5.500 -0 .020 

0.0019 5.331 0.02 0.29 0.84 
0.4031 5. 143 5. 157 -0 .014 0.03 62 . 10 179 . 94 

5. 144 5. 157 -0 .013 

DETECTOR CALIBRATION 
Energy(MEV) = 4.055 + (0.0047)*Channel 

Energy range (MeV): 4.055 TO 6.462 
Efficiency• 0.3451 CPM/DPM 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

TOTAL COUNT DATA: 

Total 
78012 .0 
78012 . 0 
77029 . 5 

982.5 

Analyzed by: 

% Recovery 
100.000 
100 .000 

98 .741 
1.259 

0.149E-03 
0. 150E-04 
0 . 115E-04 
0.377E-06 
0.811E-04 
0.811E-04 

~62-8-20 ______ _ 

==-~- 67 



WHC-S0-WM-DP-025 
SPECTRUM SD8032.SPC Addendum 15 Rev o 

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

l . 
.4 
.........•..•......•.....•.•• 4 

. .•.....••..••.••....•••.•••.•..•..••••..•.•.... 4 

... ; .... 4. 

, 
.•• 2 
.•.•• 2 
') 

.1 

....... 1 

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

20715. 4 

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

......................... 1 
1. 
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taw Data Dump for AEA Spectrum: 
1 0. 0. 0. 0. 

11 0. 0. 0. 0. 
21 1. 0. 2. 1. 
31 1. 0. 1. 1. 
41 2. 1. 0. 1. 
51 1. 0. 0. 0. 
61 2. 2. 0. 0. 
71 0. 0. 0. 1. 
81 0. 2. 0. 1. 
91 0. 3. 0. 2. 
. 01 1. 3. 1. 1. 
. 11 1. 1. 1. 1. 
.21 1. 1. 1. 1. 
. 31 0. 2. 2. 1. -. 41 4. 2. 1. 3. 
. 51 0. 1. 0. 0. 
. 61 0. 1. 2. 2. 
. 71 4. 4. 8. 7. 
. 81. 4. 1. 2. 7. 
. 91 · 16. 6. 10. 10. 
~0lM 14 . 20. 24. 10. 
~ J , 39. 62. 58. 87. 
) ·'"' 400. 453. 532. 656. --
'.31 .. 2422. 2691. 3014. 2973. 
~41 150. 54. 24. 9. 
'. 51 , 5. 0. 7. 4. 
~61 12 . 9. 10. 6. 
'.71- 13 . 12 . 14 . 7. 
~81 4. 5. 12. 14 . 
~91: • 43 . 63. 52. 71 . 
rn1_ 176. 217. 207. 269. 
lll 130. -17. 33. 16. 
321 12. 12. 14. 16. 
331 25. 20. 34. 38. 
341 56. 57. 79. 93. 
351 541. 728. 907. 1070. 
361 2526. 2942. 3403. 3931. 
371 205. 78. 13. 6. 
381 0. 0. 0. 1. 
391 0. 0. 0. 0. 
io1 0. 0. 0. 0. 
HI 0. 0. 0. 0. 
421 0. 0. 0. 0. 
431 1. 0. 1. 0. 
441 0. 0. 0. 0. 
451 0. 0. 0. 0. 
461 0. 0. 0. 0. 
4· 1. 1. 1. 1. 
4b. 1. 1. 0. 0. 
491 0. 1. 0. 0. 
511 0. 0. 

WHC-S0-WM-DP-025 
Addendum 15 Rev 0 

SP:SD8032.SPC 
0. 0. 0. 0. 
0. 0. 0. 0. 
0. 1. 2. 0. 
0. 0. 1. 0. 
0. 2. 1. 1. 
0. 2. 1. 0. 
0. 0. 0. 0. 
0. 1. 1. 0. 
1. 0. 1. 0. 
1. 0. 2. 1. 
2. 1. 3. 0. 
0. 0. o. 1. 
0. 1. 0. 2. 
0. 2. 0. 1. 
1. 1. o. 0 . 
2. 1. 2. 2. 
7 . 4. 2. 1. 
2. 5 . 6. 7. 
6. 7 . 6. 9. 
6. 13. 14. 10. 

21. 25. 37. 38. 
91. 132. 144. 188. 

805. 967. 1194. 1406. 
2546. 2183. 1554. 1078. 

0. 1. 2. 2. 
6. 6. 7. 8. 

15. 9. 14. 8. 
13. 6. 10. 7. 
19. 13. 19. 23 . 
74. 86. 96. 130. 

331. 330. 377. 328. 
10. 9. 3. 8. 
10. 12. 15. 13. 
28. 38. 30. 40. 
94. 152. 175. 200. 

1269. 1451. 1503. 1691. 
3768. 3387. 2751. 1856. 

0. 0. 0. 0. 
0. 0. 0. 0. 
0. 0. 0. 0. 
0. 0. 0. 0. 
0. 0. 1. 0. 
1. 0. 1. 0. 
0. 0. 0. 1. 
0. 0. 0. 0. 
0. 0. 0. 0. 
0. 0~ 0. 0. 
1. 0. 1. 4. 
0. 0. 0. 0. 
0. 0. 0. 0. 

0. 0. 
0. 0. 
0. 0. 
1. 1. 
0. 1. 
1. 1. 
1. 2. 
1. 0. 
1. 2. 
0 . 2. 
0 . 0. 
0. 2. 
2 . 3. 
1. 0. 
0 . 2. 
4. 2. 
3. 2. 
8. 5. 
8 . 10. 

20. 9. 
34. 33 . 

241. 285. 
1753. 2101 . 
549. 347. 

6. 4. 
7. 11. 

11. 20. 
14. 6. 
34. 33 . 

156. 175. 
276. 205. 

6. 9. 
15. 17. 
43. 41. 

299. 414. 
1840. 2143. 
1107. 525. 

0. 0. 
0. 0. 
0. 0. 
0. 0. 
0. 0. 
0. 0. 
0. o. 
0. 0 . 
0. 0. 
0. 0. 
3. 1. 
0. 0. 
0. 0. 
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Lab Segment Serial No.: 
R949 
Analysis: 
AMERCIUM 241 

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

Description 
1 INITIAL LMCS CHECK STD 
2 REAGENT BLANK 
3 SAMPLE 3APR COMP 
4 SAM DUP OF 3APR COMP 
5 FINAL LMCS CHECK STD 
6 
7 
8 
9 

10 

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

WESTINGHOUSE HANFORD COMPANY 
222-5 LABORATORY 

ANALYTICAL BATCH 
Customer ID: 
3APRCOMP 
Sample Prep: 
UNDIGESTED 

Procedure/Rev: 
LA-503-156/D-0 
Date: 
12-27-91 

Temperature: 
NA 
Chemist: 
S.CATLOW 

Lab ID Description 
R947-5582 11 
R948-5682 12 
R949-5782 13 
R949-5882 14 
R950-5582 15 

16 
17 
18 
19 
20 

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

LMCS CHECK STD 43843/0.100 ml 

Lab ID 

Final Vol. of 
Standard 

NA 

A-6000-881 (03/92} 
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~~m---AA:001 

STUM "IS/1413 RESULT,,.,. 

s ru v~,- :-.:REC ✓,,,. r 
,f-...:J.'136 !<l't'~),/••->. 

-Al1:.!4' 1 

-·• 
... 

·--

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

AJIIERICIUN 241 ANALYSIS - UNDIGESTED SAMPLE 

-•D 1:i I U 

•10:. 400Mltl 
ttTTACH PRINTOUI 

,a• 

~ID 

ATTACH PRl:ill,U{ 

:. J. I• "Jlt' _,_ 

11, 1z - J1·11 

1~-p-'f/ 

.i!J.---11 -~ 

• 
I \ 

-~ 'f'/'l-57 82. 
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WHC-S0-WM-DP-025 
_Addendum 15 Rev O 

AMERICIUM 241 ANACT5l5 - UNDIGESTED SAMPLE 

-Al1.::•11 

'7"'" ... / 

.......... 

RESllL T J.C,J 
S 11> VAA..,'-t•• :;t<EC /II• Y' 

~y~(J61SV~•JOUe 1 

•m·--1!iu:.-11;v 
AlT/ICH f'RINTOUT 

I••• 
C;1I ................... 

1:'TTr'D 

..... · ·,:: : .. ;. 
hr ,_.,, ;1. _;- : ,:.,L._'! • 

P" (,,,.,'lj.;•(. i)(,_J~.J 
"r,J \:, 

-·J~;,J 

-II ( / /2. -,,JI· f"/ 

,.,.. 
_1!1.::--~9 , 

,. 

--------
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G E N E R A L A L P H A E N E R G Y A N A L y s I s 

Peak 
ID 

1 
...!i 2 

3 

Peak 
. ID Isotope 

1 Am241 
Pu238 

2 Am243 
3 Ni:-237 

Rev. 1.10 

DATA REDUCTION REPORT 

SAMPLE 
R947 - 5582 

File ID: SD7838.SPC 

Counted on: 12/31/91 @13: 0 
Detector/Geometr~ number! 7/ 1 
Count time: 30000. Sec 

PEAK ANALYSIS 

Peak heisht Peal-, center FWHH 
Initial Final Initial Final Initial Final 
2233.5 2269.2 301.882 301.882 32.000 29.419 
1369.3 1428 . 0 257.100 257.100 28.000 20 . 716 

16.8 11.a 121.071 121 . 071 128.000 2.000 

PEAK RESULTS 

AEA Peak Centroid Count 
Fract • E>:r:, • Obs. Diff. FWHM Rate c/a, 

Tau 
Initial Fina l 
16.000 6.860 
14.000 4.536 
64.000 0.200 

Activity 
d/m uCi/ea 

o.6278 5.480 5.492 -0.012 0.14 72.31 568.16 O • 256F - ''-
5.499 5.492 0.007 0. 334E 

o.3682 5.234 5.281 -0.047 0.10 42.41 2847.65 0.128E. - v~ 
0.0039 4.640 4.642 -0.002 0.01 0.45 

DETECTOR CALIBRATION 
Eners~CMEV) = 4.073 + (0.0047>*Channel 

EnerSY ranse <MeV>: 4.073 TO 6.479 
Efficiency= 0.1354 CPM/DPM 

Item 
Raw spectru11 
Smoothed 
ComPosite fit 
Residuals 

TOTAL COUNT DATA! 

Total 
58008.0 
58008.0 
57589.8 

418.2 

Analyzed b~: 

7. Recover~ 
100.000 
100.000 
99.279 

0.721 

63099 

55.90 0.252E- 04 
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1 LEGEND: 

3 
3 
3 
3 
3 
3 

• 

2 -~ 
•• 2 
., ••• 2 

• ••• .2 

SPECTRUM SD7838.SPC 
MODELED RAW=•••• 

• • • • • • • •••• 2 • 

•••••••••••••••••••••• 2 ••••• 

PEAKS 

WHC-SU-~M-u r-u ,~ 
Addendum 15 Rev 0 

= f,2, •• , ETC 

•• 1 •••••••••••••••••••••••••••••••••••• 2 ••••• 
• ••• 1 ••••••••••••••••••••••••••••••••• 2 •••• 
• • • • • • • ••• 1 • • •• • • 2 • • • • • • • • • • • 
:-: 2 ........... • • • 1. • • 

• • • • • • • • • • • • • • • • • • • • • • • • • 

' 
• • 1 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 1 • 

8772.1 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 1 
• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 1 
• • • • • • • • • • • • • • • • • • • • •••• 1 
• • ••• 1 
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WHC-SlJ-WM-U 1-'-U i :i 

Addendum 15 Rev 0 
Raw Data llumP for AEA SPectru111: SP:SD7838.SPC 

1 o. o. o. o. o. o. o. o. 0. 0. 
11 o. o. o. o. 1. 3. o. 1 • 3. 1 • 
21 3. 4. 3. 1 • 2. 3. 1 • 2. ,, 3 • .... 

t 1. ,, 6. 2. 1 • "') 3. 3. 2. 6 • ... . ... . 
-+ 1 o. 2. 3. 2. 4. 1. 1 • 4. "') 4 • ... . 
51 1 • 3. 3. 4. 1 • s. 3. 4. 1 • 4. 
61 3. 3. 5. 2. 1. 1 • 2. 4. 5. 5. 
71 5. 3. 2. 2. 3. 4. 3. 2. 3. 3. 
81 3. 1 • 4o 2. 4. 5 • . 8. 3. 7 . 4. 
91 4. 2. 4 . 6. 5. 6. 2. 6. 8 . 3. 

101 6. 8. 3. 3. 7. 5. 7. 5. 7. 7. 
111 7. 3. 2. 3. 6. 6. 6. 5. 10. 4. 
121 7. 5. 5. a. 4. 6. 2. "') 5. 5. ... . 
131 5. 5. 8. a. 5. 4. 10. 12. 16. 7. 
141 9. 13. 7. 6. 10. 6. 8. 15. 12. 14. 
151 7. 9. 13. 12. 9. 8. 12. 7. 7. 14. 
161 13. 16. 10. 16. 14. 14. 16. 19 . 5. 16. 
171 13. 14. 10. 12. 18. 18. 18. 14. ,,.., 16 • ... ... . 
181 14. 20. 23. 29. 22. 22. 19. 22. 24. 24. 
191 36. 27. 27. 26. 24. 30. 35. 36. 41. 35. 
"01 24. 41. 37. 52. 50. 51. 60. 54. 49. 48. 
~ l"i 54. 52. 52. 49. 68. 62. 77. 79. 73. 97. 
~1 89. 95. 94. 133. 135. 129. 140. 169. 185. 183. 
231 189. 207. 226. 246 . 241. 289. 298. 302. 361. 352. 
2·4:A 393. 490. 449. 568. 572. 571. 620. 672. 677. 757. 
251 787. 771. 746. 765. 802. 803. 818. 776. 800. 702. 

639. 658. 582. 518. 501. 4-62. 400. 375. 351. 359. 
304. 291. 337. 321. 297. 327. 319. 323. 355. 359. 
393. 410. 440. 486. 533. 575 . 625. 672. 734. 744. 

...,, ·l 848 • 891. 942. 991. 1095. 1112. 120,6,. 1195. 1166. 1168. 
301 1196. 1108. 1097. 1121. 1079. 1010 • 930. 836. 787. 650. ......... 
311 604. 547. 443. 393. 333. 304. 211. 175. 134. 102. 
3~ 1 85. 73. 66. 32. 31. 27. 10. 11 • 12. s. 
331 3. 3. 2. 1. 3. o. o. 1. o. 1 • 
34J. o. o. o. 1. o. o. o. o. o. o. 
351 2. o. o. 1 • o. 1 • o. o. 1 • 1 • 
3~ 2. o. o. 1 • 1 • 1. o. o. 1 • o. 
3~ o. o. o. o. o. 1 • o. 1 • 1 • o. 
381 0 • . o. o. o. o. o. o. o. o. o. 
391 o. o. o. o. o. o. o. o. o. o. 
401 o. o. o. o. o. o. o. o. o. o. 
411 o. o. o. o. o. o. o. 1 • o. o. 
421 o. o. o. o. o. o. o. o. o. o. 
431 o. o. o. o. o. o. o. o. o. o. 
441 o. o. o. o. 1 • o. o. o. o. 0. 
451 o. o. o. o. o. o. o. o. o. o. 
461 o. o. o. o. o. o. o. o. o. o. 
471 o. o. o. o. o. o. o. o. o. o. 
481 o. o. 1 • o. o. o. o. o. o. o. 
491 o. o. o. o. o. o. o. o. o. o. 
511 o. o. 
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Peek 
ID 

1 

3 

· eak 
_., ID Is1..,t.o,,ta.· 
i ,, 1 (1111:2 <'l 3 

M 

N,=,237 
r-!>:·237 

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

1~ L F' H 11 E"NE:F;GY 1• N ti i. . I =· J : . 
F:;;>v. l ,- 1C, 

DATA REDUCTION RiPORT 

Sf'i MF'l .. E 
E-918-3682 11M 

Fil~ ID: go2<'177 ~HPC 

1 / J. ./ 92 Gt:.,: \_I 

Dt1tta>ctu1·/G1a"u1r11.: i-1·~ 11•J111i..•~1•; 2 / l 
C IJ IJII i, I, i 1111.: : 3 0 0 • (, • '.·) ~ C 

F't:.· ..:I~. h1.•i!illt 
Inii:.i,d Fini!-l 
2390,1 2474.6 

9.2 7.7 
4. 5 <} , 2 

F' ei.<li. l.'t.'nt1:..•1· 

Irdti.,: l Fin;_i:l 
:! 4 ',' • 8 b 'r ~! -<'I (,' • 8 6 'J 
1 ,1 7 , 9 6 1 1 '• 7 • 9 6 1 
1::.!B.<'110 12B,410 

F'EtiK RESULTS 

Fl,,iHi-i 

I II i i, i ,d. I- i I I c..l l 
:! 8 > 0 0 0 2 ~j ,, 2 ~--j ?~ 
2 ,1 ,. 0 0 0 2 :? ·, 1 B ~-. 
:t 2 , 0 0 0 ? , 7 :! 0 

AEA F'ta"2-l·-. c~,,t,·1..,ioJ c,_,•J11 i, 

R..; t.1::.· 1.·/111 Fri.H:t.. E ;-:;, • Ob~. Iliff, Fl\iHM 
0 , 9916 :] • 2 ~, <'I 3, 2-<'19 -0.013 0, 12 
0+0027 -1.781 4,770 0,011 0, 1-l "' '""''· V , . .:• .... J 

() ·> 0 0 :57 4. b <\O <'I, 67H -0,03B 0,01 

DETECTOR CALIBR~TlON 
Ene r~!:: ( MEV) ,,: ,l, 07,l t < 0 • oo,p i :tCi1 .... ~nr1e 1 

En e r ~ ~! r .. ~ 11 l.i <.: < Mt? V ) : ,l , 0 7 ,1 l O 6 • ·l 8 1 
E f f i t.: i t..'1"1 r: 'J :: :$: >i: * ::o~: 1,o',< CF' M / D? M 

I t!a'm 
F: aw :..-r ·ec t 1·1J1u 

Smoothed 
C\JITl?OS i l.t.> fit 
F:(.;!s.id•JiJlS 

TOT~L COUNT D~TA: 

T1.., i,..; J 

367 -11, ,1 
37()97. 5 

-1~i.S. 2 

100, ()(, ,~, 

99,99~i 
100.9,:-~i 

-0 , ')6t:; 

T c:=•-1 

:C11j_i_._i ,·1 F.i.r, .;;::i. 
l <} :• 0 (, l) ('., :- : : .1 ·:: 

6 > 0 0 () O ,, 1. ) -<: l 

,_j/ JO 

,_:; t· \.- J. '/ .l [. ·::: 

,.,c .i /1= i;;'. 

-:, :• 0 0 (, :- 3 2 '-? :-: · .. 0 ~: 
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1 
3 
3 

LEGEND! 

3 

3 
3 

3 

·:> 

r, 
.·:. 

l 

d 
•• 
'• .. 
• • • 

1 

• • 1 

• • • • • • 

.:ir-ECikUM 

RAW 
::>l.1~•¼ :ii .::>rL

MODELED •••• 

•• 1. 
I , 
· •• • •••••••••••••••••• 1 • 

Addendum 15 Rev 0 
f-" E:: 1~ K !) ~l , 2 r • • , E TC 

,..,, ..... . > • .. > .. • • • •••• t • 1 
................. •• tt •• t • t •• t • tt•tt • <o • t •• t • ............ , • ttt- • C C· fo • ( C C· tC· t C .. ...., 
.... .......... t> •>••>••·"' • > ~ • • • ~ • • ; • . •· 

••• •• • t •• + •• • • • •••• • ••••••• t ••• • • ••• 1 
...... ............ ) .1 

,... -•r- •• 
C• ·: ._t .. :. l · -

t-ttC· <· tt.i.t 

1 
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Raw Dat~ Dumr for AE~ Sr,t.'i: t 1·u11,: 
1 0. 0. 

11 o. o. 
21 o. o. 
-:::1 

61 
7 1 
81 
91 

101 
111 
121 
131 
141 
151 
lc-1 
171 
181 
191 
201 
9 11 
¢2 1 
231 

... r>4 1 
251 
.. A:. l 
? 7 1 
..,·o 1 

\J\.' ~ 

311 
-:;-:> 1 
~!: 1 
,:1,:1 

.3..41 
351 
-.:•<O 1 
371 
28 1 
3 91 
401 
411 
421 
431 
441 
451 
461 
4 7 1 
4 81 
491 
511 

0. 
2 • 
0 • 
1 • 
4. 
0 . 
4 • 
0. 
C" 
..! • .., ..... .., ..... 
C" 
,J • 

.... 

.: . 
"' .: . 

11 • 
1 7. 
19 • ., ., ..... 
96. 

207. 
531. 

1063 , 
1211. 

, ~ C"' 
" • .. \-1 • 

3
, .. 
..! • ,., ..... 
8. 
,:I • 

0. 
IJ • 

0. 
0. 
1 • 
0 • 
0. 
0 • 
0. 
0. 
0. 
0. 
o. 
0. 
1 • 
0. 
0. 
C, • 
0. 
o. 

0. 
0. 
1 • 
.... 
.:. . 
.... .: . 
3. 
1 • 
1 • 
c, • 
3 • 
2 • 
7. 
4 • 
·1 • 

1 1 • 
.-, 
0 > 

"''"' ..:.:. . 
42 • 
8

.., 

.... > 

254. 
J~ 5. 

1063 , 
1135. 

316 • 
3<'\ > 

.. 1 • 

1 • 
3. 
1 • 
0. 
1 • 
.J • 

0 • 
.:. . 
0. 
0. 
0. 
1 • 
0 • 
0 • 
0. 
0. 
0. 
1 • 
0. 
1 • 
1 • 
0. 

o. o. 
1 , 1 , 
0, 0. 
0. 
"' .: . 
1 • 
1 • 
1 • 
2. 
0. 
0. 
1 • 
3. 
3. 
6 • 
6. -/ . 

11 • 
16 , 
13. _,, 
~ ... 

101 , 
263 . 
623. 

1116 , 
:il89. 

2'19. 
34 , 

,:I • 

4. 

.... 

.: • 

1 • 
1 • 
2 • 
1 • 
0. 
3 • 
I~ • 

,1 • 
1 • 
1 • 
6. 
5. 
1 • 
s • 

L 8 , 
.... -.: .., . 
'16 • 

1 ·2s. 
29 '1 • 
685. 

.l 1 ~53 , 
1070. 

216 • 
. ,-, _., > 

,l • 
..,. 
,J • 

3.t..r,1 1 • 
o. 
0. 

0. 
1 • 
0 • 
.... 
..:. . 
1 • 
0. 
1 • 
1 • 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
1 • 
0. 
0. 

o. 
1 • 
0. 
1 • 
1 • 
0. 
0 . 
0 • 
0 • 
1 • 
0. 
0. 
0. 
0. 
1 • 
o. 
0. 

SF' : S II 2 ,t 7 :; • SF' C 
0. 1 • 
0 t O I 

0 , 1 , 

3. 
0. 
1 • 
3. 
1 • 
1 • 
1 • 
3 • 
.:. . 
3 • 
3 • 
6 • 
.: . 
7. 
8. 

18. 
35. 
5 ,1. 

1:37 , 
3'14, 
/ .:•O l 

120 7, 
924, 
183. 

1 1 • 
4. 
3 • 
1 • 
o. 
1 • 
0. 
1 • 
0. 
0. 
0. 
0. 
0. 
0. 
0 . 
0. 
o. 
0. 
0. 
2. 
4. 
0. 
0. 

.... .: . 
1 • 
.:. < 

0 , 
0. 
1 .• 
·1 • 
1 I 

2 ,. 
3 ,. 
3 • 
,.. ~·. 
C' 
...J .. 

7 , 
5 , 

l•l:-
30, 
r · , 
~•O ,. 

14.S • 
3:31, 
"/97 • 

1229. 
8::i·l I• 

.• . .,._ 

.I. ,·, I I · 

12. 
6. 
5. 
0. 
0. 
0. 
0, 
o. 
1 < 

1 • 
0, 
0. 
0 • 
0 , 
o. 
0. 
.... 
..:.:. ( 

0, 
0. 
o. 
1 I 

0. 
0, 

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

1 t i,_1 <· 

r'I ~ \.· ( ... ~-
1 I 1 : 
.... 
.:. ( 

..:.,i (· 

1 • 
,:I< 

.:i , 

1 I 

.:i < ~. 
,1 • 

I • 

4 ( 
10, 

·' t 

9, 
,.., 
'.' . 

1;: > 

:;9. 
i,1. 

1 <'\ 1 • 
:~ S' 3 ( 
611, 

1 < 

1 • 
J I 

1 • 
..:. t 

.. ·: < 

•1 • ~. 
.... 
~ . 
't I 

.:. . 
6. 
l• < 

9 , 
1 (.\ / I 

18 : 
·+ ;? ( 
78, 

1 j0 , 
..... , 3 ,l t 

J ' 

..; 

'f I 

..:. ' 
1 I 

..::.• ' 

.;_ I 

..:. ' 

•..,,) ' 
.: , 
i:, < 

I< 

~ ~ 

8 , 

1
,., 
0 : 

3 .. ~ I 

0(.\ I 

l ? J , 
/: :s /\ ' 
:; 70 I 

-· 
,,_, ~ 

1 ' 
1 •' 
0 I• 

t:J I· 

.:. .. 
1 • 
() .. 
.: t 

,j , . 

..:,, ,. 
,.:) t 

,.. ~· . 
.... 
- I 

..:. •.J ,. 

L:;, 
·- f'·' 
..,),_t t 

ss . 
, , .... _ 
....:..: ~. , , ~ 
,, c.i::. " 

_] -~ 7-z.. 
c;o9 I 

1 '22 6 , 
() 00 I · 

12.~1. 
:i. 0 •i 8 , 
1 '..! •I 6 • 

·l 31 , 
... - , ,,-
I ._"'\ ._,1' 

99. 
..., 
I • 

4, 
2 • 
2, 
1, 
0, 
0, 
0 , 
o. 
0 , 
0 , 
1 • 
0 , 
0, 
0 , 
C• I 

0 (· 
0, 
0 , 
0 I· 

,,,;;. ( 

0, 
o. 

_,., ., , ' 
I • .., , 
... 
...J < 
,.,. 
..JI• 

1 • 
0, 
1 I · 

1 ,. 
0 , 
0 • 
0 . 
1 • 
0 < 

0 , 
o. 
c, , 
0 , 
0 , 
1 I• 

1 (· 
1 • 
0 . 
0 , 

,.· .. . r
,.1 / ._I t 

(. \ l ' ' 

'1 
.:.. ~-
,1 I 

1 , 
o. 
0 , 

0 I· 

~, 

,1 I 

0, 
1 ( 
0 • 
0 , 
0 , 
0 I 

1 , 
0 ,. 

,j ' 
0, 
0 , 
~ , ... , ' 
C, t 

, ... , ' 
0 , 

. -~-

39 .. 
J. 3 .. 
6. 
.:i • 

1 , 
0 • 
1 , 
0. 
o. 
0. 
0 I· 

0 • 
0. 
0. 
0. 
0. 
0. 
0 . 
c,. 
1 • 
(, .. 
1 • 
0 • 
0 • 

78 



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

G E N E R 1-: L ~ L P H A ~ N E R G Y 1°-l i~ .·., I ;:, J ~• 

F'eck 
ID 

1 
2 

·eak 

ID IsotoF· t.' 

N"" 1 .. ,., ... 
/.')1112 4 1 
Am243 

F:::a- 11 , 1 , 10 

DHTA REDUCTION REPORT 

St=iMF'LE 
F: - 9 4 9 - 5 7 8 .2 .:11-i 

Fil~ ID: SD3149 >3 FC 

Co•Jn t.ed on: · 
Detta>cto 1·/G1:;·umt't ns 

1 / :i./92 E- o: (, 
IHJIIILIL" I '; 

30000. 
3 / 1 

' . . 
\, L Ill;.: • S :.1c: 

Peal'-. li~.i!Jht F' e c;I·:. L ' la" ll i:.~ I' FWHM 
Ini ·i:.i~l F .inul In.it.iul F.ir1ul I11i i.i ,d ~- .i l"ti.l) 

18.7 8 .3 302.760 ~502. 760 12 ;0()(j S.906 
686.6 687.6 238.371 2!)8.3?1 2 1l ,. 000 1'.:J.::H:: 

F' E :-·1 i, RES IJ I.. TS 

AEA F' e ._,J·:. CL·nti ·ol•:.i Cu•Jn i:. 

Frc:ct. 
0 , 1501 
0.8499 

E .:-:i-· ,. 
:-:; , 11 ao 
J. 23,1 

OL•~. 
:i • 4 l ~S 
5.260 

D.iff. 
<i • 0 0 i" 

···0.026 

rl.JHM 
(), 03 
0 ,. 07 

~~ <J i, ~ L' / Ill 

:: , 51 
1 ·1 <· 2 0 

DE TC: CT OR C :-'1 L I BR r.1 T l ON 
Ener£i,dMEV) , .. •l.020 t (0.00·18)ii:Ci1..;r111t.d 

Ene r::!!:! 1•,.sngi: ( ifoV) ! 4. 020 TO 6. 4 77 
E f f i 1..: i ._. 1 H.' \J · • 0 • 2 0 L 4 C PM/ D f' M 

Item 
Raw ~F·ect r•Jm 
Smootht•d 
Comi=-osite fit 
Rt."<..;icJ•Juls 

TOTAL COUNT DATA : 

T1Jt.~l 
7787,0 
7786.7 
6351 ,7 
-5,:>::i. 0 

100.00,J 
99.996 

107.252 
- ., ,,- ; 

I > ,.· ,.._,I 0 

614:i3 

T c!u 

J: II j i,,i c: ) 

0 • O<iO 
J 2 i O (, (i 

1:.i / 111 
13 :- :! :,:; 

6 -·l O, ·_.:g 

;·· .i. r1 c.: 1 
/ ' ., > '•l ,.._, t• 

() < s· <,: 

tll. ' i .j vi l-~! 

•.1Ci / t:' c' 
0 .. :; T ? c ··· G 5 
0 , ~: 8 :,,-1 =- -.,iJ 

---· 79 -,,-· .. 



1 LEGENit: 
1 
1 
1. 

l 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
l 

1 

1 

,., 
•••• 2 • 

6f-' EC T RUi"I 

RAW 
S 1131,1 9 • SF' C 

MODELED • • • • 

... • ••• • • • • • • • • • • • • • • 2 

-~ I I L, - ..J L.J - f. I I ..., • 

Addendum 15 Rev 0 
F'E,~1,S ETC 

1 + • • • • • • t t • t • • • • • • • • • • • • • • • • • • • • • • t • • • • • • ( ( ( ( ( • t ( I · f- ( C• 1' • +.:.+ • 

.. .. • .. !• .. • • •• " .. ,. ••• >> • > •• · • •+ >+ > • t) • ) • 

1 • • • • • • • • • • • • • • • . . • • • • t •• "" . . .: . 
,, 

t ,.,: •• 

1 
'F 

:i. 

••• t • > • > • >tit> ~ •• lt!· ) .:.. t 

--· 80 



WHC-S0-WM-OP-025 
Raw Data D•JmP fur 1"-lE~: S1-t.:1.·'i, 1·•Jm: SF': SD3145', SF'C Addendum 15 Rev 0 

1 0. 0. 0. 0. 0, o, 1 ' ,j . ,, , ....... -· ' 
11 0. o. 0. 0. 0. 0 . 0 , G . 1 ' -· 
21 0. 0. 1 • 0. 0. 1 ' 0, 0 , , .• } i C- . 
~1 0. 1 • 0. 0 • 

,., 
C, • 0, 1 ' ..;, . J ' 

,_. f, 

i1 0. 1 • 0 • 0 • ,:) ' () , 0 , 0 • , ... , ~ • .. 1 

51 0. 
,., 1 • 0. 0 , 1 • 0, 1 ' •, 0, .... • 

61 1 • 2 . 0. 0. o. 0 • 1 ' 0. 0, ,J • 

71 0 • 1 • 1 • 0. o. 1 ' 1 ' 1 ,. 0, 1 I· 

81 1 • 3. 1 • 0. o. ->• 0, 0 (· •< 1 ' 
91 o. 0. 1 • ,.. 1 • 0 . 1' 0, CJ , 1. .:. . 

101 
,.. 1 • 1 • 0. 3, o. 0 , 0 , 1 I 1 • .:. . 

111 1 • •, 0 • 0. 0, o. 0, 0 , '·-' \ 1 • 
121 1 • 1 • 0. 1 • ~ 0. 1 ' 

,., 
:i. ' 1 .. •,...J • .:. i • 

131 0. 0 • 1 • o. ..... , . 1 • 0, 0 , ....; ' 1 .. 

141 1 • 1 • 1 • 0. 1 • 1 ' 1 ,. ,j. • .. I I 1 ' 
151 0 • 1 • 

,.. 
0. 1, 0, 1 • 1 • 1 ' 1 • .:. . 

161 0. 1 • ,., ,.. 0. 1 ,. 1 ,. 1 ' ..... .:. . .:. .. ..:. . 
1 7 1 0. 4 • 3. 0. 1 • 1 • ,., 0 • ,•.• l .... . .... , . 
181 0. 1 • 1 • 1 • ,.. 0, ,1 ' 

, . 
C, • ,j • .:. . ... 

191 ...::.+ ,j • 6. ,:>. 4 ,. 4, 5. / I .;, , C• • 

201 4. 3. .. 1 • 7 ,. 6 • - 4 . 6 , :i. j ' 
,:-., . _,. 

'.2'11 7. 7. 10. ... 9 • ...1 • j 2' 1 r .' . -
..J • ,,;,. I .1.~, ., . 

221 16. 1 3 • 20. 10. 1:;. :i.:; • 13, ; : (i ' 3 .i. < 24, 
23 1 18, 26 . ~57. .<) 3 > ii B • :50. 4 ;: > ·I\ 6 > .._; ..J • f> 1 • 
?~l 83, 94. 102, 106, 136, j -l 1 , •• I~ .i.76, .: 1 2 I 

'° 
.l I> .:J ' ..:. / ~-. 

251 282. 308. 3 •l 9 • 330. 398. :~ E:9 ,. 398. 368 , -~ --~· ~' / ' ~ · / .:, t 

~1 32~ ~ ,.,- , 215, 18:.:i, ~ 12:j, 88 , ~. ·• 
... IO> .J . / / ;. ,._10 f, .. ) 0 • 

271 -.. 3 ,l • ,,_ 
23. 10, 12, 10, 6, -,j ,I • ..:, I • _; !· _ , t 

1 4. 3. 2. 1 • ,j. 1 • 1 • ,j ' ,.:., I 1 • 

. "' 1 0. 1 • 3. 1 ' 3 • ,., 2, ,.. 
,t ' 1 • ,,;,. . .:., 

.;-01 1 • ,.. 
•1 • £.Zo 

,.. 
"" 

,.. ,, ,., 
lj • ,j • .::. • .:.+ .:., .:. . .;_ I• .: ' 

5-11 1 • 0 • 0. 0. 0 • 0. 0, 0 , 0 , 0. 
321 1 • 1 • 0 • 0. ,:) . 0. 1 ' 0 ,. 0, ~ 

\.,' I• 

~ 1 0. 0. 0 • 0 • 0. o. 1 • 0. 1, 0. 
341 1 • 1 • 1 • 0. 0. 1 • 0 ' 0 • 

,.. 
.:. ' ~ • 

351 1 • ,.. 
0. 1 • ~ . 1 • 1, ~' 1 • 0 , 0. 

ii61 .... , . 0 • 0. 0 • c,. 1 • 0, 0 ~ ,'J ( • ... , • 

371 0. 0. 0. o. () . 0, 0 • .\a,(• 0, 0 • 

~1 0. 0 • 0. 0. 0. 0. 0. 0 • 0, C, .. 

391 0 ~ 0. 0 • 0 • , ... , . 0 <· 0 . 0. 0 , C, t 

401 0 • 0. 0. o. 0. 0. 0. 0, 0, 0 .. 

411 0. 0 • 1 • 0. 0. 0 • {j • 0 • ~ c, t ..,, . 
421 0. 0. 0. 0 • 0. ~ 0 • 0. :i ' (, • •,J • 

431 0 • 1 • 0. 0. r:., • 0. 0. 0 I• 0 ,. ::., . 
441 0. 0 • 0. 0. 1 • 0, o. 0 • 0, C,. 

451 2. 0. 0. 1 • 0. 0. 0. 1 • •._IC 0. 
461 0. 1 • 1 • 0 • 0 • o. 0 , 0 • 1, 0, 

471 4 • 1 • 0. 0. 
,., 0 . 0. 0 • •, I 1 • ,,;,. . 

481 
,.. 1 • 1 • - tj • 0 , 0 ,. 0 , •':I . ..:. t .:, . ..:. • 

491 0. 0. 0. 0 • 0. 0. 0 . 0. 0 , 0. 
511 0. 0. 

____ .... 
8:1 40, . 
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WHC-SD-WM-DP-025 
Addendum 15 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 

Peak 
ID 

1 
2 
3 
4 
5 

Pu238 
Am241 
Am243 
U 235 

U 238 

Rev. 1.10 

DATA REDUCTION REPORT 

SAMPLE 
R949-5882 

File ID: SD8025.SPC 

Counted on: 12/31/91 @13: 0 
Detector/Geometr!:I number: 8/ 1 
Count time: 30000. Sec 

PEAK ANALYSIS 

Peak heisht Peai,, center FWHH 
Initial Fir,al Initial Final Initial Final 

35.1 22.1 304.287 304.287 12.000 o.555 
2676.3 2631.2 258.862 258.862 20.000 12.937 

o.o 0.1 70.953 70.953 0.000 0.200 
o.o 0.1 45.741 45.741 0.000 0.200 
o.o 0.1 28.627 28.627 0.000 0.200 

PEAK RESULTS 

AEA Peak Centroid Count 
Fract. E:-:P. Obs. Diff. FWHH Rate c/m 
0.0871 5.499 5.485 0.014 o.oo 6.66 

5.480 5.485 -0.005 

Tau 
Initial Final 
6.000 0.000 

10.000 2.851 
0.000 0.200 
0.000 0.200 
0.000 0.200 

Activit!:I 
d/111 uCi/ea 

27.03 0.122E-04 
0.933E-05 

0.9129 5.234 5.271 -0.037 0.06 69.73 1853.64 0.835E-03 
0.0000 4.396 4.388 0.008 o.oo o.oo 
0.0000 4.269 o.oo o.oo 
0.0000 4.200 4.189 0.011 o.oo o.oo 

DETECTOR CALIBRATION 
Eners!:ICMEV> = 4.055 + C0.0047>*Channel 

Ener~!:I ranse CMeV>: 4.055 TO 6.461 
Efficienc!:I = 0.3420 CPM/DPH 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

TOTAL COUNT DATA: 

Total 
38955.0 
38955.0 
38195.7 

759.3 

Anal~zed b!:I: 

% Recover!:I 
100.000 
100.000 

98.051 
1.949 

63099 

o.oo 0.108E-08 
o.oo 0.656E-09 
o.oo 0.792E-09 

---· 82 



SPECTRUM 5D8025.SPC 
1 
1 
1 
1 

4 

1 
j 

~I 
•/ 
J . 

:I. 

l 
:I. 

J. 
1 • 
1 ,., 

LEGEND: 

,.._ .. 
2 . 
t • 2. 
1 • • • 2. 
1 •• •• 2. 

RAW= 

j • • ••• ••••• 2 

• • • • 

"'· •••• ••• • ••••••• • • 2 

MODELED PEAKS 

l • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 2 • 

= 1,2, •• , 

WHC-SU-WM-UP- 025 
Addendum 15 Rev O 

ETC 9741.7 

1.f#l ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 2 
1 • • •• •• • •••••• • ••••••••••••••••••••••••••••••••••••••••••• • •••••• • 2 •• 
1 • •• • • • •••••••• • •• • • • •• • • 2 
1 .., ••• 
1 
1 M 
1 

--- 83 



WHC-SD-WM-DP-025 
Raw Data Dump for AEA SPectru111: SP: SD8o 2s. SPC Addendum 15 Rev 0 

1 o. o. o. o. o. o. o. o. 0. o. 
11 0. o. o. o. o. 1 • 2. ,., 2. 3. "- . 
21 1 • 1 • 2. ,., 4. 4. 5. 6. 4. 1 • '- . 

1. 2. 2. 2. 2. 4. 3. 3. 4. 2. 
3. 4. 8. 5. 3. 6. 1 • s. 4. ,., ... 

;).I. s. 2. 4. 3. 4. 2. 2. 3. 6. 4. 
61 2. 6. 6. 4. 7. 2. 4. 11 • 8. 7. 
71 10. 10. 3. 4. 2. 3. 4. 9. 7. 7. 
81 9. 7. 8. 5. 15. 6 • . 8. 6. 6. 10. 
91 3. 8. 5. 7. 12 • 14. 6. 9. 13. 8. 

101 10. 8. 10. 9. 11. 10. 14. 10. 1 1 • 9. 
111 7. 11. 1 1 • 13. 20. 11. 11 • 10. 12. 9. 
121 9. 12. 9. 17. 12. 12. 10. 13. 16. 17. 
131 16. 10. 16. 17. 13. 16. 20. 15. 19. 28. 
141 13. 16. 14. 24. 16. 20. 20. 18. 21. ,., C" ...J. 
151 23. 16. 29. 29. 32. 24. 24. 38. 25. 37. 
161 32. 34. 18. 25. 49. 31. 42. 30. 36. 35. 
171 36. 45. 41. 38. 43. 45. 45. 38. 44. 40. 
181 65. 42. 46. 46. 55. 51. 44. 52. 61. 54. 
191 69. 78. 75. 45. 60. 59. 79. 73. 79. 78. 
2..e,1 75. 79. 92. 89. 98. 72. 90. 114. 112. 91. 
211 105. 124. 131. 123. 136. 163. 137. 156. 153. 159. 
ZZ1 191. 181. 193. 201. 199. 230. 242. 236. 240. 319. 
2~1 281. 317. 356. 381. 389. 398. 421. 463. 467. 518. 

542. 632. 637. 683. 720. 784. 835. 839. 878. 923. 
1043. 1192. 1115. 1247. 1268. 1337. 1528. 1478. 1567. 1485. 

261 1422. 1079. 894. 603. 392. 313. 244. 199. 177. 184. 
29.'1. 158. 152. 106. 74. 82. 65. 26. 17. 1 1 • 6. 

8. ,., 3. 1 • 2. s. 1 • 1 • ,., o • .. . .. . 
1 • 5. 5. 3. o. 4. 6. 3. 1 • 4. 

~l C" .., . 7. 6.1. ~ 2. 4. 5. 4. 4. 2. 4. 
311 1 • 1 • 1 • o. 2. o. 2. o. o. o. 
3':2~ o. o. 1. 1 • o. o. o. o. o. o. 
331 o. o. 1 • o. o. o. 1. o. o. o. 

1 o. 1 • o. 1 • 0. o. 2. 1 • o. o. 
:t.5.1 3. 1 • o. 1 • 1 • 1 • o. 1. o. ,., ... . 
361 o. 1 • o. 3. 1 • 2. 2. o. 1 • o. 
~ o. o. o. o. o. o. o. o. 0. o. 
381 o. o. o. o. o. o. o. o. o. o. 
391 o. o. o. o. o. o. o. o. o. o. 
401 o. o. o. o. o. o. o. o. o. o. 
411 0 . - o. 1 • o. o. o. o. o. o. o. 
421 o. o. o. o. o. o. o. o. o. o. 
431 o. o. o. o. o. o. o. o. o. o. 
441 o. o. o. o. o. o. o. o. o. o. 
451 o. o. o. o. o. o. o. o. o. o. 
461 o. o. o. o. o. o. o. o. o. o. 
471 o. o. o. o. o. o. o. o. 1 • o. 
481 o. o. o. o. o. o. o. o. o. o. 
491 o. o. o. o. o. o. o. o. o. o. 
511 o. o. 

,-- 84 
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WHC-SO-WM-OP- 025 
Addendum 15 Rev 0 

G E N E F: 1: L A L P H A E N E R G , J ·J l·! l~I L '( s I -· 

Peak 

ID 
1 
2 

eak 
D Isotoi:-t? 

1 :"tu,2.1) 1 
M: f:m243 

,. 

Rev. 1,10 

DATA REDUCTION REPORT 

S MiPLE 
R-950-:::i582 Ah 

Fil~ ID! SD1243 ,BPC 

Co,Jntti'd u,,; 1./ 1 / 92 G· c,; ... , 
Dt?tecto1·/G1t1.1n11.:t 1·~ 1·1u111i.•t· 1• ; 4 / .1 
Counl, t..iu,t'; 30000. 3;.a-c: 

f- •1:- ~h. h"-•.i:Ji,t, F' eak 1.'~I l 1,(• I' FWHM 
Initi,.<l F .ina l Ini L.iul f'j r, cJ) I1 ,.i t, .i cJ 1 F .incJ). 

611\,2 ::;9 7 ,- 30 I\ , 21.S ~o ,} • 216 ',!0, 000 1 l ""'- .. .,, . ·-· • .:. • .) t"J 

388, 1 375.8 2~·,9 . 22C• 239.2 ;1 0 20,000 :i. :i . . , , -
~ .L V-:.., 

PE:-',K RESIJL. TS 

i=,EA F'eak C1t11l-1 ·1.1.i d C1.1IJIJ ,·, 
F 1·.:.: L· t, E ;-: r, , Oi.•s- , 
0 , 61.52 :i,·iHO ~i.4/.S 
0,3868 S,234 r- I"\ , t::" 

.._I C .:,Q._t 

D.ifi', 
<). 00 I\ 

-0,031 

F WHi·i 
(i t 05 
o.o:. 

F: ~'- i, 1.· \.: / Ill 

J. 0 : 30 

DE TE CT OR C !-'I L I BR~·, T r 1J 1-i 
Ener2~<MEV) :: . ,~ .0 ,17 + {G,0047)r.:Ci1c..<n11t.:'l 

Ener~~ r~n~e (MeV): 4 , 047 TU 6 ,4 ~3 
E f f .i. c.- i t.> 11 ~ '..! -· 0 , 1 lj '..: 3 C P N /I)? M 

Itti'ITI 

F: aw srec I, r•Jm 
Smooth€d 
ComPosit.c.a· f:it 
F:t.:•-..: . .id•Juls 

TOTAL COUNT DAT~: 

T\.)L<1 

8748,0 
97 ... 17, 5 
8401.2 

3 -·=16.2 

~-; F: e L' '-' v t' 1 · ';t-

100.GOO 
99.994 
'"' , ,., - , 7o,• ... •~o 

T -:::1.J 

): l J .i. L j d) F .i r, '-" l 
J. 0,0(,0 , , .. ..... _ 

0 ~, JO;-

1 ,:; ,. 0\/'J (.' ( :: i_; 1 

i": L" t, .i ·; .i. L \;!-
u.·· m ,., c j_ ., · t;• "': 

71 .91 0.324~ ~04 



;:) r c.1.., r. \.,I l'I ;:>,LI , l .; ' i .;, • ;:, r \..· 

1 LEGEND! RAW ( ... MODELED 

• • 2 ••• -t • • • •• 

,., ......................... ..::. . • ; • > • • . ' • • • :- . ' • • • • • • ; • • • • • ,., 
• • • • • . • • • • • • • • . .~ 

...-..+ • • 
t • • • • 1 • 
• • • • • • • • • • • • • • • • • • • • • • • 1 

• • • • • • • • • • • • • . • • • • • • • . • • . • • • • • • .................. ~ . .... ., .... ;. 
• • • • • • • • • • • • 1 • • 
•• 

• > • • 

• • • • 
••• 

• • • • • . • • ; 

• • • • • • • • • 

,., ..... 

<· • 

WHC-SD-WM-DP-0 25 
ET c Addendum 15 Rev w, ,: : ,:; ._, 

( ( • ( · C ( • , . C <· C f, • .. ( ' 

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

(· (, f' t 1 C• 

:• • > • . ; • > • • (· ; • > • :- ,. :- • :, ) > 1 
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F:aw Data D•Jmr· 
1 0. 

11 o. 
21 o. 
-::1 

/ 1 
51 
61 
71 
81 
91 

101 
111 
121 
131 
141 
151 
161 
171 
181 
191 
201 
...:.1.f'l 
221 .. , 
231 
., .l 1 
~ 
251 
1"'91 
271 
f"§ 1 

1 
.:)'.I 1 
.:., .L"l 
321 
331

1 
lll 
351 
3,6,,1 .. 
371 
~1 
391 
401 
411 
421 
431 
441 
451 
4c:.1 
471 
481 
491 
511 

o. 
0 • 

0. 
1 • 

0 • 

0 • 

0 • 

0 • 
..::. . 
0. 
0. 
1 • 

..., 

...:. . 
1 • 
1 • 
0. 
o. 
1 • 

6. 
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Lab Segment Serial No.: 
R949 
Analysis: 
TECHNETIUM 99 

Instrument: 
NA 
Technologist: 
L CONLIN 
Starting Time: 
17:00 

CD 
Ending Time: 
22:30 

O " 

,o Description 

?" ~ 1 INITIAL LMCS CHECK STD 
2 REAGENT BLANK 

I"' I) 3 SAMPLE 3APR COMP 
4 SAM DUP OF 3APR COMP 
5 FINAL LMCS CHECK STD 

"'!! ~ 6 

~· 7 
8 

- 9 
10 

I"' ~ 

C "' 

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

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

ANALYTICAL BATCH 
Customer ID: 
3APRCOMP 
Sample Prep: 
UNDIGESTED 

Procedure/Rev: 
LA-438-101/D-1 
Date: 
12-30-91 

Temperature: 
NA 
Chemist: 
$.CATLOW 

LablD Description 
R947-5584 11 
R948-5684 12 
R949-5784 13 
R949-5884 14 
R950-5584 15 

16 
17 
18 
19 
20 

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

LMCS CHECK STD 28849/0.250 mL 

Lab ID 

Final Vol. of 
Standard 

NA 

A-6000-881 (03/92) 

--- 88 
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TECHNETIUM 99 ANALYSiS- UNDIGESTED SAMPLE 

-tC'/9 --? z=O • -c:.c--1::1,P ti.:it..;i tt.::Y•/ 

EHOM 288'-l'f 
::; 1 o v.v...i.- ,.,.,_ 

Rt::SUL I /, 5 ZT' 
:~c ., •• 

- -a 

-
1-(;...-.e .... WIIII..., 

COIIHI AS uCI/L 

....... ~ ..... -
l.UUI• I ;,,U u&.: l / L 

--a 

---.... 

-•I 

... -
,-~ .......... 

\2-

'§'\'o''o 

- -· 
/ 

--· I • 

rt1'f, ~-;{~Vfl. 1)(.1){'1 t-) 
~.,,p,9'- - ~~.,7)(l,n-•) 

-lt.::Y'I 

,.... .... ~ ......... 
l,)IJl"l. 1 l.H It:: ::in!•ll-'LE 

coui-n '1S ,.1c11L 

-a,o,U {Si'k-t,1){.,}{,v(,-,J • /, e, '/ _,It e/t.. 
(:\o.J<,,lt •l?••"')(i,n..-•) 

-•I ...., .... AMt,11 • 1 

... ... 
,-~ .......... 

rz- . 1 
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TECHNETIUM 99 ANALYSIS - UNDIGESTED SAMPLE 

'f-10 

-IC'il'il -- -- o...c.. LA-'l::.1:1-101 :.; RtCUVERY H12'1W 

-~El.lf' b.:io.;i I C99 

s·10112SS~G RESULT/, '1tl 
I:> 11> VAl- :a. .. rt'I- :.;REC 9'1, C.. 

C-IO 
SI I> 

r, •. ,, , n, • .,.7)(,1)(.)/,.,..J 
,.,,i.. 

• ,€ ""fis•~·• - ''•••H••~•) 

-·• -·• 
... -

• 'I I 

.... _ 
u 
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USER: 5 ID:TC 99 PRESET TIME: 10 .00 TUE 31 DEC 19~ 1 03: l ~ 
SAMPLE REPEAT: 1 CYCLE REPEAT: 1 SCR:N RS232:N 
Hn: l AQC:Y OCF:N RCM:Y 2 PHASE MONITOR:N 
RCM-T IME: 0 . 10 INT:999 . 95 
ct IANNEL 1-LL: 150 UL: 80(• 2.s I GMA: 0 . 1 (, Bl(G SUB: 0. 1:,0 m ·: G 2S I G: 0. (,,-, LSI i: 

SINGLE LABEL DPM SET UP ON 20 DEC 1991 l ~ : 14 

UNKNOWN ID:TC 99 UNKNOWN REP~I:ATES: 1 
UNKNOWN NORM FACTOR lSOl:Q 1 . 00UOO 
UNKNOWN UNITS lSOl:OPM 
UNKNOWN HALF LIFE CORRECTION:N 
INDIVIDUAL UNl<NOWN NORM FACTDHS:N 
STANDARD ID:131828-A 1-1 0 

BACl(Gi~OUND QUENCH CURVES: Y 
QUENCH LIMITS LOW:73 .67 HIGH: ::U7.7 

HALF LIFE<DAYS> 1S01:N 
STANDARD DPM 15• 1:0.00000000 

Si-11'1 POS c;H CPM 2SIG7. TIME EL T ll'IE AVG HII R1: 11;. 

·• ' 
47.80 9.15 10 . 00 10.63 153. (, 9.32 

BACl<Gf-OUND QUENCH CURVES: CONSTANT 

CHANNEL 1 
QUENCH CURVE COEFFICIENTS 
A: 47. 8~)00 B:0 . 00~)0000 C: 0. 1)0000000 D: o. 0000(1000000 

BACKGROUND QUENCH CURVE CORRELATION TABLE 

MEASURED CALL.:ULiiTED Pt:;:RCENT 
Bl: G H# • 1; · CPl1 . cn1 . DI FF • FLAG 

-------- ----------- -------
153.0 47.80 i!7. 80 0.00 

....... 

BAC~~GROUND QUENCH LIMITS LOW: 0. (1 1)0 HIGH: 1(100. 
TOTAL QUENCH LIMITS LOW : T:. 67 HIGH: 207.7 

SAM POS CH CPM •.- 2 SIG7. Til'IE EL TIME AVG ~I# RCMi.. 

••- 3 1 524.20 2.76 10. 0(1 21.54 157.1) 1. 10 
1S01 7.EFF CHl:93.55 ISO l DPM : =i09. '2 7 o,, 

2 ••- 4 l 3285.30 1. 10 10.00 32.37 157.0 0.20 
IS• l i..EFF CHl:93.55 1S01 DPM : 3 460.97 9 

3 ••- 5 1 53.70 8 .63 10 . 1)(1 43. l i, 152.C> 15.04 
IS• l 'l.EFF CHl:93.96 IS• l DPM : t.. 27956::. 

4 ••- 6 1 2611. 70 1. 24 10 . (>(I 5 3.97 15~ .. I.) o . 3::5 
1S01 'l.EFF CHl:93. 88 lSOl DPM : ::!7 .5 1 . 1:::,:: 

t,Rh 

BEST AVAllABLE COPY 

F·,·,1.:,f· : 

SAM POS CH CPM ' ) , 2SIG;~ TI11E EL TIME A'IG Htt RCMi'. Uih 

5 **- 7 1 325.20 3.51 10.00 64 . 74 155.1) 1. 33 
1501 'l.EFF CH l: 93.71 ISUl DP!-1 : 29b. Ol 2 4 

6 **- s 293 6 . 00 1. 17 10 . 1)(1 75. 51 l'.:i6. 0 0. '.2~ 
IS• l i'.EFF CHl:93.63 IS01 DPM : ::,084 . 73<; 

7 ••- 9 1 301.40 3 .64 10 . 01) 86. 3 1 1s~. o l . 3 '1 
I S• l 'l.EFF CHl:93 . 71 I Sf.Jl DPM : ::!70. 61~::S 

8 ••-10 1 2895 . 60 1. 18 10 . 01) 97 . 10 154. 0 0. 18 
IS• l 'l.EFF CH1 : 93.80 !501 DPM : 30::6 . 104 

9 **-11 1 526 .40 2.76 11). l) l) 107.89 155.0 0.71 
1501 i..EFF CHl :93 . 71 .lSOl DF·11 =~10. 7121 --- · 91. 10 ••-12 1 334£.. 8 0 1 . 09 10. C•O 118.69 158.0 I) . 1 4 
ISO! 'l.EFF CHl: 93. 46 IS• l Df'M : ·--: ~~~l/ ,. 69' ~ .... , .. 

----
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Lab Segment SeriaJ No.: 
R949 
Analysis: 
IODINE 129 

Instrument: 
WB57'Z37 WB57265 
Technologist: 
T. McCOLLOCH 
Starting Time: 
NA 
Ending Time: 
NA 

Description 
1 INITIAL LMCS CHECK STD 
2 REAGENT BLANK 
3 SAMPLE 3APR COMP 
4 SAM DUP OF 3APR COMP 
5 FINAL LMCS CHECK STD 
6 
7 
8 
9 

10 

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

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

ANALYTICAL BATCH 
Customer ID: 
3APRCOMP 
Sample Prep: 
UNDIGESTED 

Procedure/Rev: 
LA-378-103/B-0 
Date: 
1-08-92 

Temperature: 
NA 
Chemist: 
$.CATLOW 

Lab ID Description 
R947-5585 11 
R948-5685 12 
R949-5785 13 
R949-5885 14 
R950-5585 15 

16 
17 
18 
19 
20 

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

LMCS CHECK STD 38846/1.0 ml 

SAMPLES RERUN. 

Lab ID 

Final Vol. of 
Standard 

N/A 

A-6000-881 (03/92) --- 92 
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IODINE I-129 ANALYSIS - UNDIGESTED ANALYSIS 

- , __ - J -- - , __ ...... , 
R R 12-i6-91 16143 2~ ; ,1:SOAP R 12-16-91 1614'1 2~ - -- -ea. 
I129 :-: RECOVERY H12'1W 

C-IO 

? STD ---EDP 28 ITAHK ,- l'hf •• 
STD1t8sriWC. • • RE~Tc ,u.T 
STI> VAL wi• .t -
GROSS WT. J...:J],_~~-- S. 1 S •'°" ,,_..,J 
TARE WT ._.z.._:u_.1,7-__ -WC') 
NET WT •-....0.2.D..7--- •• 

'f' - - , __ 
R 12- 16-91 161'1'1 - Hi!;q"w 1129 

c-,o 
3Af>RCOMP 

TIKl!. 2.-·n .. 11 
4../, ~.'l ,,,,-~ (!,re,) -1 

• OI S <l ro•olrY) • IJ.~ -~. 
c,,o.us 

-·• - ·• -·• ... 
1"1 fO~-- ·-~ I t: 9L 

/,,'j(.f, -- - , __ 
130AP R 12-14-91 141'16 - -- co.toe.a 

112? =-~ RECOVERY Nl2'1W 

C-IO 

STD -·L 

-2 

-25 --.: 

-25 -2 

-1129 --? Inv< >'1.0 --RE.AllEHr &LANK 

COUHT AS uCI/L 

--uCI/L 

~ ,.s:: ,,. ·•'(1'!1< 4-
t~z:) .. 4.5:-/31? 

- b .s-........ -R 949.-:.ea:; R 12-16-91 -1129 

C,(. )j 
COUI-IT AS uCI/L 

T~ 

~-

- ·• - ·• 
... 

liar 
-,/,..;,.,_ •-c:-

C:0.IOC.. ...,_ 
NJ2'1W :.:: 

C-IO 

£ILK 

·-- .. _, 
16a•I:> ~ !• 

"-•"-
.... _ 

Hl~'&W :.:.· 

c-,o 
:1Af·kCOl•IP 

2. iS3"3 
2. 1'3 I 5 
,OZ.It 

- ·• 
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* * * * * * * * * * * * * idt~u1 1.; ~e_\ 0 * * * * * * * * * * * * * * * * 
* 
* 6 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 

10-JAN-9212:51:12 

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: 95.0Z 
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV 
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY 

ENVIRONMENTAL BACKGROUND SUBTRACTED 
LLD CALCULATION PERFORMED 
MEASURED ENERGY DIFFERENCES LISTED 
MULTIPLET ANALYSIS PERFORMED 

SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER AN1! 
I"':' ANALYZED BY: CJS 

PLE DESCRIPTION: R 947-5585 
G~OMETRY DESCRIPTION: I-129/CULTURE TUBE 
SAMPLE SIZE: 1.0000E+OO EA / CONVERSION FACTOR! 1.0000E+OO 
STANDARD SIZE: 1.0000E+oo EA 
ANALYSIS LIBRARY FILE: ANL129 

COLLECT STARTED ON 10-JAN-92 AT 12:00:sa 

c,-. COLLECT LIVE TIME: 
REAL TIME: 
DEAD TIME: 

3000. SECONDS 
3003 • SECONI1S 

0.10 7. 

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

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

---
·--• ·• 94 



10-JAN-9212:51:12 WHC - SD-WM-DP-025 
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P E A K A N A L Y S I S 

\ CENTROID ENERGY FWHM 
C,HANNEL KEV KEV 

1C 148 . 88 29.64 1.35 
2C 169.05 33. 67 1 . 35 
3 198.10 39.47 1.24 

ERROR QUOTATION AT 1.96 SIGMA 
PEAK CONFIDENCE LEVEL AT 95.0i. 

BACKGND 
COUNTS 

1209. 
615. 
213. 

C - MULTIPLET ANALYSIS CONVERGED NORMALLY 

NET AREA 
COUNTS 

14887. 
3282. 
·2234 . 

BACKGROUND SUBTRACTION PERFORMED USING FILE BK0024 
BACKGROUND DESCRIPTION: BKG 

ACKGROUND COLLECT STARTED ON 4 - JUN-90 AT 13:0o:oo 
BACKGROUND LIVE TIME : 3000. SECONDS 

ACKGROUND WAS INSIGN I FICANT 

'._, 

ERROR NUCLIDES 
i. 

2 . 4 
7 . 1 CE - 144 
4 . 9 I - 129,BI -2 12, 

CE - 144 

95 



10-JAN-9212:51:12 

SAMPLE: R 947-5585 

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

~TA COLLECTED ON 10-JAN-92 AT 12:00:59 
~AYED TO o . 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 

TOTAL 

ACTIVITY CONCENTRATION IN uCi/EA 
DECAY 

MEASURED ERROR CORRECTED ERROR 

LLD<2.17E-06 
LLD<9.31E-07 

LLD<2.17E-06 
LLD<9.31E-07 

5.15E-04 
LLD<1.92E-05 
LLD <l.BOE-06 
LLD <4.76E-06 

+-2.52E-05 5+1SE-04 +-2.52E-05 

S.lSE-04 +-2.52E-OS 

LLD<1.92E-05 
LLD<l.SOE-06 
LLD<4.76E-06 

5.lSE-04 +-2.52E-OS 

EBAR = ***** MEV/DISINTEGRATION 
AXIMUM PERMISSABLE ACTIVITY= S.77E-03 UC/EA 

TOTAL MEASURED ACTIVITY= 5.15E-04 <+-2.52E-05) UC/EA 
" TECH. SPEC.= a.93 c+-0.44) 

""") 

ERROR QUOTATION AT 1.96 SIGMA 
~ LLD CONFIDENCE LEV.EL AT 95. 07. 

#" 

PEAKS NOT USED IN ANALYSIS 

ENTROID ENERGY NET AREA ERROR 
HANNEL KEV COUNTS % 

O' 148.88 29.64 14887. 2.4 
169.05 33.67 3282. 7.1 

GAMMAS/SEC 

2+06E+Ol 
3. 11E+OO 

ENERGY COMPARISON 
<KEV) 

EXPECT DIFF 

59.54 
74.67 
39.60 

176.33 
136.00 
391.67 

-0.13 

~-~- 96 
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SF EC Tr: U Vi 

.,, ., . . ,. 
-'i'• / j'. ij\ 

~~HBERRA SPECTR~N-F ~ 2 ,06 SOFTW~RE 

10-JAN-9214:25 : 35 

ANALY.:, IS F A R ~ M E T ~ R S 

i'I C t, iJ M t T i·I LI i I F: E F: ; 2 
DETECTOR NUMBER: 6 , 

ADC UH(T NUMBfR ; ~ , v 

GEOMETRY NUMBER: 1 
SPECTRUM SIZE: 4096 CHAMNELS 
ORDER OF SMOOTHING FUNCTION; 
NUMBE-:F: Q;=- B,-',Ci,:Gi:;:OUi-/D CH/.",NNf.:L :..; ; 1 fJN Er-,CH S rnE OF FEtil< 
PEAi': CDNFIDEi'!CE Ft1CTOR: '<., ,o;~ 
IDEHTIFIC~rION ENERG Y WINDOW: +- 1.~o ~EV 
ERROR QUOTATION: 1,96 SIGM~ UNCERTAINTY 

ENt,'I F:ONMENH,L Bt,Ci(GF:OUND SUBTF: /,C fED 
LLD CALCULATION PERFORMED 
M £ ,:, 3 U F: u , E i'i ER O '( D I r FE F: ENCE ;:; L I S T E D 
i·:ULTIF'LET ANAL 'i'SIS PF.F:FOF:MED 

~ SFECTRAL DATA READ DIRECTL.Y FROM MULTICH~NN~L ~N~LY i LR . 

- ~MF'LE DESCRIPTION: R-943-~685 
_O METR Y DESCRIPTION: I-129 / CULTURE TUBE 

;3AMPI.E SIZE ; LOOOGEt,!O E;. 
STANDARD SIZE: j . OOOOE+OO EA 
ANAL Y S \ S LIBRAR Y FILZ: ANL12 9 

COLLE CT STARTED ON 10-JAN-92 AT 13:3~ ;~ 5 

COLLECT ! .. F.11::: TI H~-; 
F:EAL TIME; 
:0 E ,:, D l" I i·i E ; 

DECA '(ED TO 

300 i1 : SECONDS 
3,::,03, i::Eco1n1s 

0 : .I. i.) ~~ 

EFFICIENC Y CALIBRAl"ION FERFO~HED lB-JUN-90 

;;•. ,.,,. 

.,, 
-';'- '~- -~-

, , , -· 
1•;1': .I . .; . 
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M 

C C: N TF: 0 I r1 
CH ,~ii-i U EL.. 

ErEF: G'i' 
, .. . · 1 1 
I\ C-•• • 

r' E H K 

Fi..iHM 
l<E t} 

ERROR QUOTATION AT 1+96 SIGMA 
i='Ei'.,i< CU,ffIDE::N CE l .E 1,'EL r,T 9:i . Oi; 

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

,; ,,! · ,; L Y =· I =· 

f :t:iCKGND 
COIJMTS 

i•: i:. T i'-;r:E ,·, 
COi.ii-iTS 

F.:,; c:; G F: 0 UN D SU f. T R A C T I ON F' :: F: F 8 RM EJ:1 U 1 l Ji,/ C: F I LE B f•:: 0 0 2 -·l 

BACKGROUND DESCRIPTI ON: BKG 
BAnJiF: UU,·li:, COLu-:cr sr~,RTCD O,·l 
r:, H C. 1•:: Gt\ CJ LI t~ D 
:c: ;:, Ci·.: GF: OU ,·i D 

Li l) E TIME! 3000 I · 

lJ ?, '._; I i·! S I 1., N I F I C ;-'i i IT 

~-JUN -90 ~T 13:oo ;oo 
SC:C O i·J D S 

.... 
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10-JAN-921 4 :25:35 

SAMPLE: R-9~3-368~ 
DATA COLLECTED ON 10 -J~N -92 ~l 

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

•• - • -- • -C' 
J. ... ~ • ~• ~' •.:.:. ._r 

U E C ,; 'i' E \I T CJ C, \· r:.,,:,,,j r:., THE: 
,_.._ ,. t ' , T 
~ I t-l 1\ i 

F•: ,; D I O N U C L I D E I =· r. E F O R T 

i·WCi... I DE i• CTH'I1'f CONCD!TF: ,=iTION Ii-! u( '. .i / Er'1 

DECt1Y 
MEASURED ERROR CORRECTED ERROR 

~M-241 LLD < 2,13E-06 
AM-2~3 LLD < l , 0 2~ -06 
I-129 LLD < l,85E-03 
SB-1 25 LLD < 2,17E-05 
:::; E - 7'.:, LLD < l , 7/)r::-06 
SN -113 LLD < ~ . 47E -06 

TOT?,i... O , OOE- 0 1 +-0,00E- 01 

ERROR QUOTATION AT 1 . 96 SIGMA 

LLii ::: :, 15E - O-::, 
LLli < l , O/ E-0.::, 
LLD < l, 8:SE-03 
LLD •::: , 1 7 E-03 
L L D < .i. ~- 7 {~ E - c, 6 
L L_ [i < ,1 ,. ·1 :: E - 0 c-

0 , 00E-01 +-O.OOE-01 

- LLD COMFIDENCC:: :_E 1.Jl-:i... t!T 9 ;:_; ,. c, ;; 

:""} ~'.iLL DETECTED PUti<S l,if::r: E UEED Hi THE 1-1i·-i AL 'i'S I 3 

.. 

C. .. ( r ' t:. ,_ I J: t :r Fr 

-- . , . 
..: :- t, ,: ) '· •• ·' 

. - . - ·••· 
j, .·· •=• I· _;:- . .:,:, 
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.. 

i * f i i , * i ~ i * * 
l 

~-W~-$D-::,WM:'."Dg.-025 ., 
·~- ,,.Ad'denduin 'is 'Re'\, 0 

.,. ,,_ G ,; M Vi t; SFE C: TF: UM 

11 N A L 'i' S I =· 

MCh UNIT NUhBEF:; 
DETECTOR NUMBER: 6 
SPECTRUM SIZE ; 40Y6 CHANNELS 
ORDER OF SMOOTHING FUNCTION: 

t, UC U i·i I T H U i;i BE F: ; :\ ,. ,:, 
GE Oi1 E TR 'i' N!Ji'lf:El•: 7. l 

NU l·i B E F: f1 F f ; ;·1 C I< G r::O LI i-lD CH til·H·! EL :3 7. 11 0 N Er, CH S I D E Or F' :~: ;°1 I< 
F' E,; K CON F l[i ENCE F 11 CT Or: : s· 3 • C, ;~ 

I DE t·I T r r L C ; , : I I) H E i·I E R G.,, i_._1 [MD G w : + - l • :::; (', i< E 1.' 
ERROR QUOTATION : 1 . 96 SIGMA UNCERTAINTY 

i:: W ! I F: 0 M M E i-1 r t , L B r, C ;;; G F: 0 '· li·i(t S I.I B Tr: ;-', C i" E j) 
LLD CALCJL~TION PERFORM ED 
ME HS UF: U t E i-i E ~: i..:i 'r" Ur ;:-- FEF: E NCE:3 LIS TE Ii 
MU LTI PLET ~NA~ YSIS PERFORMED 

61 /\53 

·~MPLE DESCRIPTION: R-949-5725 
.. 0 M E T F: 'r DE =· C R I r' T I ON ; I - 1 2? / Cl i I .. T Li F: E TUBE 

S ,; M F' L E 3 I Z E : 1 • 0 Ci O O E + C00) E ,; -' C O :'; i,,i E F; ::: I C1 H F 1'.; C. T O R ; 
S TMHl.:1F: I) srzc::: l ,. O•)GGE+GG EH 

1 ANHLYSIS LIBRAR Y FILE: ~NL129 

~ COLLECT 

O' 

L J 1.'E 7 I ME: 
,:;; r.: ;, L T I M ;:.: : 

~' ... '''"''.) ~ 

..:i '.J '.J .;:., t-

Bc-· co,~DS 
SECOND;:; 

Dt>1D TI ME; 0 " 10 .,-. 

i:. NEr: G'( c,; L IBF:r,TIOi·I P[F.:F0F: i1a1 :1 -- .JUi·i ··· 7(', 

EFFI CIENCY CALIBRATION PERFORMED 18-JU N-?0 

-· ,. -· · " ~ --' . -·· 
.! ! •~.1 \ -' \ .-' '·-·' C. ·1 ',..! ' •. ' 
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P E .; I< 

F-' t< CE ,,JTr::O ID ENE r: G 'i' F !J H Vi 
CHi'.,NNE L 

ER ROR QUOTA T ION AT 1 , 96 SI GMA 
PEA K COHFIDEN CE LEVEL ~T 9 ~ , 0~ 

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

ri t ;CK G ND 
CUUi-liS 

i·!Ei i'.; i-:: t,.l 1-~i<F: OF: 
COUi·t i S 

I:: ACl<Gr:OU~! D 3 UBTRi!!CiION F'EF: FO F:MED lJ;:: ING FI LE Bl, 0 0 2 4 
B,; Ci'-:G ;;; 0 U rfi) D E S CF: I F' T I ON : BU:, 
I..; ,:-1 Cl', G F-: 0 U N D C O L L E C T S T ~·, R T E It O 1-! ,'.; · · J U 1\1 - 9 0 ,; T 1 ::-. ; G O ; G -~, 
Bt1Ci;: iJF: !l U f°·.!L, L! l) E 'f IHE ! 3 0 0 .:I(. 3E COl·l DE 
~ACK GROU ND w~s I NSIG NIFIC~NT 

' ' '. - . .... ... ·-· -· :· : •_:·_ :_ .!. ~ ·:::. ::· 
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M 

10-JAN-9215!21:14 

•-.r~- Dt,YS :.• 

R A D I O N U C L I D E 

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

NUCLIDE t, CT [ 1,' r. T .,, CO i·I CE t·I T F: :, T I iJ i·1 :,: N •J ,; .i. / E.; 

tiE1-'iSUr:ED 

AM-241 LLD < 1 .• 98E-06 
.;M-243 LLD <1.04E-06 
I .... 1 2 ·) L L fl < 1 ~ 8 ? E - G 5 
a:-•125 LLD < l, 72E-05 
SE-75 LLD < l , 99E-06 
SN-113 LLD < 1 , 90E-06 

EF:F:OF: 

- - i- - .. , , 
!.1 C:. 1--H I 

COF:F.:EC TE\:! 

LLD < l, 98E-0{:, 
LLD< 1 I· ,:,-lE-O i, 
LL.O < l :- S / E-05 
LLD<l,7?E-05 
LLD < l , '79E-Oc, 
LL D .:: -~ . 9 ,.) E - 0 6-

r. E r p R T 

E i·I E F: \J ·,· L J i·i r .:1 r. 7. . • C; ; __ • 

,: r: f= ' ' • 

-=:~ .•. 
- . . ...• . . ,., ,. ,:: _,· -~- .. -·· .;,, ,. . ,: , , ___ : 

.. - ~ -- -·· .L .... 0 -:· ...:, .::, 

3 'i 1 .· ,::: :-:· 

TOH,L O '" GOE-01 +-0 .. ·J(,C-Ol 

ER ROR QUOTATION AT 1,96 SIGMA 
LI._ C COi·lrIDENC c: I_E !.'[L ,~, T 9:_; , >'.) ~-;. 

i1 L L. DE: T E C T E ;:: F EA h 3 i..i Er: E LI S E 11 I i·; THE (; H t1 L Y ;=.: I S 
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~: 

;;. 
J ¥* ~t.:+: :~: 

• • .. • ~H~_-sn-WM-:-J)P.:7 02.5 :. 
" ,,. r, . "' Adileri~um 1'5 'Rev· o·· r,': 

G i!I M i1 t, 3F' f.CTf-:Ui'i 

• •• • • , • • • • · f • •• 

-~- ,7-. ·~ .•-:-. ,-:,. ,-:,. 

;;N i!!LY::, I::, 

ii Ct, U 1'! 'L r HU i·, B E F: : 2 ,:, DC U i·i I T i-1 U i·i BEE ; =l ,. ,:, 

IiETECTOF: NUMf:Er. : GEOMETF:'i' Nlii·rnEr:;. 1 
Si=' EC TR I J M S I Z c ; -·~ G ? ,:, CH t, Ni·!::.: L i:, 
0 RD E F: 0 F S MOO T H I NG F LI H C T I O ,,i ;. 
I HJ1·1 B E:: R OF B ti C 1-: i3 r.: f) u i·i fl C H td·l H EL ::; :. •1 () H E i:l CH 3 IJ:i E G F r'f:: : 1 I< 
r E ti I< CONFIDENCE Ft: CT OR : ? :·; , 0 ;; 
I DE i·l T I F I C ~·, T I Di·! E r-: E F: G 'i' W I M DO ;~i ! t -· 1 , :i O i< E 1,,1 

ERROR QUOTATION~ 1 . 96 SIGMA UNCERTAINTY 

L, EN 1.' I RO MM E !'I Tri L B /d; i.:G r: 0 UN [I S lJ B TF: ,\Cl EI
LLD CALCULATION PERFORMED 

f'"" M E ,:, S U Fd:: [I E N E F: i', Y D I r F E r: E N C C:: S L I S T E D 
MULTIPLET ANAL YSIS PERFORMED 

6 :282G 

-,HPLE DESCRIPTION: R949-5885 
r, 

Cl MET F: Y DES Cr: I F' TI Cr N : I - 1 2 \ ' /CU LT lJ RE TUBE 

.,, 
:,•. --~ ·, . ·-:· 

SHMPLC::: ::- IZE ; l ,. O•.iOi'..)EtOO EA / COr·/liERSIOi·i Ft,CTfJrn 1 ,. o,:,,:,,:,!'::+•~1C• 
ST .:tND.:tF:D SIZE : :i,. OOOOE.tOO EH 
~NA LYSIS LIBRAR¥ FILE: ANLl: 9 

- c Ci L L EC T S i .:t E TED O N 1 G - J i'.11-1 - 9: i'.: T 1 c, : 3 3 : 2 5 

l")c O LL EC r LI t,t[ T I~,:::: : 30(i() , SECOHOS 
F:E .AL TIME . ,.:i • ... , lJ ~ SECOi·iiiS 

0-- ' (· 

DEt, Ci ·- I i·i E; G ; .I. •) , .. 

DECHYED TO 

Ct✓ ER G '( C:1 !.. I BR ti T I fl N F' E F: F OF.:~, ::-: !:I 2 1 ·- _: i .I i-i - ? G 
EFFICIENCY CALIBR~TION PERF UR ME D iS-JUN-90 

~- 1.03 



,:, ~i CENir:OID 

1$ 

2 $ 

CH,:, ,·IN EL. 

---- ,.. -~~ / ..:.:. .. • . .).:. 
~5 2 / t,. :• 7Q 

Ei'! EF: G'i' 
j;; c.: I) 

-· r.::" " 7 ·l c,.:1,... . 
,. ,- c·· 6 '~ 0 ,_I ,.J . 

F tJHM 
J;;E l) 

1 . 1 7 

.I. !· 1-.,. 

ERROR QUOTATION AT 1, 9 6 S I GMA 
F cJ, i\ C O iff I D t:: i~ r:; E LE lJ EL r, T 9 ::i • c, ;~ 

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

.i;:,;o:GND 
CO lfriT3 

1 1 

1 J. 
< . 

,· .. ! r. T ,:; j:: E I·, 
COi .i iH3 

,. - .• 
· i ...:.c, : 

i: r: F: o F. .. .... 

' · .:} ' 4 

5 - MULTI PLET ~NALYSIS CON VERGED DUE TO L~C K OF CHI -·SQ IMP~O VEMENT 

BAC KGROU ND SU BT RACTI ON PERFORMED USING FILE 6 ~0024 
BAC KGRO UND DE SCRI P'fION : BKG 
Bt-4C l<GROUND COLLEC.T STARTED Cli·.' ,l-JUN-90 ,H 13 ; 0 ·) ;: G C, 

BhGl<C;RUUHD LI 1..'E Til-iE '. 300 i:i, SEC Oi-l D3 
...0 BACI\ GF:OUND WAS I NS I GrU FI U i NT 
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10-J~N-92]7 ;28:34 

SAMPLE : R9~9-58S5 

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

i_; ,.; i,; COLLECTED ( 1/,! 1 0 - ~: ~·: N - 9 2 ,H 1 6 : 3 S ; 2 S 
n c:c ,;·t E .U TO (j; [l;.'1'i';:,, o . 0 •}00 HOiJJ :::3 ::-:EFlJi :: :: TH:.·: 3i t, RT ,·_. ;:- CiJ Li.. :"::.": : . 

iWC.i...IDE 

t,M-241 
AM ·-2•i 3 
:r -- 129 
Sf-125 
( "'~ -
;'.)C. - / ._I 

T• i,;L 

R A D I O N U C L I D E t'-; N i'-1 L · =· I S 

ACTIVITY CONCENiR~TJON IN uCi ! EA 
DE C i:.Y 

MEASURED 

LLD < 2,01E-Oc, 
L L. D < 1 , 1 H -: - 0 6 
LLD < 2,39E-05 
LLD·-: 2, Oc,E-05 
LLD < l , S '..:F::-06 
L L D < 6 , 2 2 E - 0 c• 

EF:ROR 

0 :- 0 0 E - 0 1 -:- - ;_; , 0 () E - 0 1 

C.Or:RECTED 

LLD < 2 , 01 F -· O<', 
LL.[1 -.: 1 , 1 ::. E-0 ,:i 
LLD <2 , 3'.;F-,:. :·_; 
LLD -::: , -:,c,E-03 
L U1 < 1 ; 8 : : E - c, c• 
LLD <,:,, . .::E-Oc, 

Er:ROR 

O , OOE-01 + ·-O,OOE-01 

ERROR CUOTATION ~T 1,96 SIGMA 
i...L D CONrIDENCf LEVEL ~T ,., ~ ..... ,. 

7 ,_I -:• IJ / ,, 

PE~KS NOT USED IN ANALYSIS 

f"". CE iH r: O rn 

._ I 

--- --· ... ,.., ... ~ •' - • I· '1..' -"·:. 

-~· -- . · ·• , 
...:) ..:. / C• ,;./ C• 

i<E'-J COUIHS 
.. .... 

,... ..., __ ,. ., 
~~· . .:., ~ i- C· .; . .:. -·· •._• J. 

,. - ,. - I ,-.-. 
l. ,.•::- '~JC.T',..I'~.' 

ENE! :: c ·, ,;; ()i·ir' ,'.; I . : ::,C· i ' 

( ;.-: ;;: I) ..' 

,: .<; . ·=· .· 
.:,, 71" •. C• ,_, 

. - , -- -·· 
.!. •·· C:• . ..:., .::, 

- · ; .J. " c:. 

1.05 



:~ii'.;;::1,: il 

l 

.* ., .• • ., .,. ., .,, ,, ,. , WH.C -.SD:-:,WMiDP-0~25Ji.. . .. ., . ., 
"' " ,,. ,,.. r.- -?, ·1· ,,_ •1· -~ Addel1dum ·15'7 Rev u 7· .;-. .;•. ,.,, _, 1· 

S r E C T F: Li i·, 

. ~H BERR~ SPECTR~N-r ,,- .. , .... .,;,;, (- .,.., ·=· 

1 0-JAN-9218:23;53 

MC~ UNIT NUMBER : ~ 

DETECTOR NUMBER! 6 
'.5 F' EC TR l .! l'1 S I Z E '. .-, 0 ,: 6 CH :1 rl i-1 E-: LS 
ORDER OF SMOOTHING FUNCTION! 

P ~ R A M E T E R E 

t,UC UN IT i-iUt-iBEF: : =1 , ·:, 
GEOME7~Y NUMBER: 1 

c:-· iHJi-iBER UF Bi:,Cl<G IWU,-ID 1:HMfr/,::L:.3'.- ,~ ,Ji'-1 E:t,CH SIDE GF ;:•~:;~ii< 
F' E ,; K C O N F I D E i'-! C E F i'.. C T O F: : ? 5 • ,:, ;; 
IDENTIFICATION ENERGY WINDOW : ~- 1 , 30 KEV 
ERROR QUOTATION: l.96 SIGMA UNCERT~lNTY 

ENVIROHMrNrAL B~CKGROUHD SUBTRAC TED 
L L D S AL.. C U L A T I O N PE R F (1 RM E D 
MEAS UR L D E 1-1 E F: ! ; 'i' D I F FE F: E NC r: S L I S l ED 

r-,.. /-i ULT Jr· LET 1:'.t N i!t L 'i' :::I S PER F O ;:;; ME P 

SPECTR~L DATA READ DIRECTLY FROM MULTICHAHN~i . ~N~LY / E~ AN1 ; 

M 
(; I~ :1 L -;· Z ED B -.- ; 

-~MPLE DE SCR IPTION: k950-3~63 
_OMETRY DESCRIPTION: I-129/CULTURE TUBE 

.·,. . ..-,, . 

t • Cn) 0 0 Et 1) 0 E,; 
STANDARD SIZE: i,OOOOEtOO EA 

N H H ;, L '( s 1 s L I Br: i'.'1 r: 'i' F I L l : AN L 1 2 Sl 

./ C ON l} E F~ :3 I ON F r.1 C TI} R 7. 1 :• C,,:, C, G C ~ ,:: C· 

CO LLECT STARTED ON 10-J~N-92 AT 17;33;~3 

M COLLECT LI\.:f 1· IM~-: . 3(1(.H) '.; Er:;mrns ,. ; 

1:;;E.; L TIME . -,lo,.., - ~;E CO/H)=; c,,. . ...:,v•.;..:, ' 
OEhLI TihE: ,:_) .I. i.) ... 

<· . ... 

DEC AYED TO o. It,• -rs~ 0 , 0(,C,0 1-iCURS f:E-:FOF:E i i-ll:.: =•T 1'.;r.:T ()F C1)1 i...[CT 

E N E R ,.3 '( U1 L I B F: t1 l I i'; i'-1 P E F; F l) F: 1-i I:: D 2 1 - J IJ i-1 - 9 (, 
E FF I CI E ?~ C '( U, L I H: ti l I ON F' ER F OF:: MED 1 E: - _1 LI i·! - ~ 0 

·-· 1.06 



.• 

WHC-S0- WM- DP- 025 
Addendum 15 Rev 0 

PE~ K AN . ~ LY S I ~ 

r:•1,: CENTROID D ~ ER G 'i' ;-;· W HM ;,;cKGND 
COl.li'ITS 

Ni:. T ti:;: E: i'-1 ::. ;'.; F; c_; ;: 

lC 
:c 

CH,-',NNEL 

1 c, 9, 1 ,l 

19S.21 

;:: f-::t __ l 1:: El} 

~,-., , ,... 
.;. 7 • C• ~; 

-- I r"'\ 
~ ,:., • C• 7 

- - C' .... .:: -, • , •. } •.J 

1 , 3 ,:::, 
1,36 
1 --~ . .:. .,. 

ER ROR • UOTATIUH ~T 1 ,Y 6 SIGMA 
PEAK CONFIDENCE LEVEL ~T 9~,0t 

C - MU L T IF' L. E T t; i~ AL Y S I S C: 0 i'1 VE F; G En i•! DR M Hi... L 'i' 

CUL.ii·iT= 

.. ~· ~ '=' •; 
l....:.. . '-' "-. 

.2 7 ,H , 

.i 7,:,4 , 

£;,; CK Gt\ 0 LIND S LI :t: TR ,~ C T I O I'! PE r: F O F,; i"I ED LIS I NG F I I.. F r: h ,:, 0 2 •1 
BACKGROUND DESCRIPTION : BKG 
BACKGROUND COLLECT STARTED UH 4 ·-JUN-90 AT 1~:00:00 
Bt1Ci<GF:OUi·l[i LI 1) E T iiH:: : 300(). SE CO iHl'.:, 
BACKGROUND w~s INSIGNIFICANT 

;_: . 4 

c,,...; CE-:i4 ·i 
,:- "!" 
_ , ❖ --· I· .: . . :·. ·. · :. f . .: 

C =- ... J. ,,1 ..; 

. ·----·- 1.07 



1O-JAN-9218:23:~3 
WHC-SD-WM-DP-025 
Addenqum 15 Rev O 

D~TA COLLECTED ON 10-J~N-92 ~ T 1 7 :33;43 

R A D I Q N U C L I D E t: i'-! 1·1 L ~; ~-. -· ,... 
i ::::-, J. ,_, RErC•F, , 

iWCL. I DE ~CTIVITY CONCEN TR~TIUH rH u Cil EH 
i::i Er:: ,~ 'i' 

AM-241 LLD <2.O9E-O6 
AM-2 43 LLD < 9,44E-07 

Errn• R C O F: r: E-: C T r.:: J:i 

LLD <2, ,~'.·9 E- Gb 
Li.. D < 9 , ·l --H:: - G / 

I ·-129 
;:":; f: -··125 

'1 :- 37~-01 +- 2c- ... i:I.E-OS 1 ❖ 3 •,-' E · -- 0 1 +-·2 .. -{)1::::-G5 
LLD <2,06E-05 LLD <2 ,06 E-05 

SE-75 LLD < l .7 6E-06 LLD <1,76E-06 
SH-113 LLD < 1 , 7 ~F -O6 

~ , 39E-0~ +-2 , 1tE-O~ 4 , 3 9 E-0 4 +· - 2 . 41E- 0 5 

EBAR ~ ***** MEVIDISINTEGRATION 
0 i·i H X I MUM F' ER M I S SH B L E t, C T I 1JJ ·1 'i' ·• ~-; , 7 7 E - 0 3 U C .,'E ;, 

T OT ,.\ L i IE t, SU F: r. [I t , CT J:l./ I r 'i' " =I • 3 7 E ·- 0 :) ( t - '.:!. • .t; I. E - G :.:.i , UC / E H 
- ~; TECH1- SP EC .= 

~ Er::;:;; U r;: Q U iJ T t, T I r) N (, T 1 , -o 6 S i :; Vi A 

LLD CONFIDENCE LEVEL AT 93 . 0~ 

PE~KS NUT USED I N ANAL YS IS 

CENT;:;;OII' 

- C H.;!H-i E i... COUNTS .... 

12982 . : • 't 
.. , .. , . --::- .') •· ·=·., 6 .. -.·.: 

-- - •. .. .. . 
,:_! ·x : 

·::- 4 .. -::-.· 
_. ,... . -' 

,;:.,. : ·=· ·._: - ~ .... ... . 
... !...' p ._, , ... - , - .. 
--=· •::i -:- ·_: ' .: 

: - .I. ;, ·=· .· 

- -~I . 

-- 1.08 
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.. 

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

WESTINGHOUSE HANFORD COMPANY 
222 S LABORATORY -

ANALYTICAL BATCH 
Lab Segment Serial No.: Customer ID : 
R949 3APR COMP 
Analysis: Sample Prep: 
STRONTIUM 90 UNDIGESTED 

Instrument: Procedure/Rev: 
WB27812 LA-220-101/O-0 
Technologist: Date: 
S. L. COBB 1-03-92 
Starting Time: Temperature: 
NA NA 
Ending Time: Chemist: 
NA S. CATLOW 

Description Lab ID Description 
1 INITIAL LMCS CHECK STD R947-5586 11 
2 REAGENT BLANK R948-5686 12 
3 SAMPLE 3APR COMP R949 - 5786 13 
4 SAM DUP OF 3APR COMP R949 - 5886 14 
5 FINAL LMCS CHECK STD R950-5586 15 
6 16 
7 17 
8 18 
9 19 

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

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

LMCS CHECK STD 150B46/1.0 ml 

Lab ID 

Final Vol. of 
Standard 

NA 

A-6000-881 (03/92) 
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·STRONTIUM 90 ANALYSIS - UNDIGESTED SAMPLE 
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STRONTIUM 90 ANALYSIS - UNDIGESTED SAMPLE 
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Lab Segment Serial No.: 
R949 
Analysis: 
SELENIUM79 

Instrument: 
WB27818, WC16085 
Technologist: 
$.A.CATLOW 
Starting Time: 
NA 
Ending Time: 
NA 

Deserio ti on 
1 REAGENT BLANK 
2 SAMPLE 3APR COMP 
3 SAM DUP OF 3APR COMP 
4 
5 
6 
7 
8 
9 

10 

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

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

ANALYTICAL BATCH 
Customer ID: 
3APRCOMP 
Sample Prep: 
UNDIGESTED 

Procedure/Rev: 
LA-365-132/B-0 
Date: 
1-7-92 

Temperature: 
NA 
Chemist: 
S.CATLOW 

Lab ID Descriotion 
R948-5689 11 
R949-5789 12 
R949-5889 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 

Lab ID 

Final Vol. of 
Standard 

A-6000-881 (03/92) 

11.2 
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SELENIUM 79 ANALYSIS - UNDIGESTED SAMPLE 
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Lab Segment Serial No.: 
R949 
Analysis: 
TRITIUM 

Instrument: 
WB27818, WC16085 
Technologist: 
J. SOLBRACK 
Starting Time: 
NA 
Ending Time: 
NA 

Descriotion 
1 INITIAL LMCS CHECK STD 
2 REAGENT BLANK 
3 SAMPLE 3APR COMP 

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

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

ANALYTICAL BATCH 
Customer ID: 
3APR COMP 
Sample Prep: 
UNDIGESTED 

Procedure/Rev: 
LA-218-113/8-0 
Date: 
1-04-92 

Temperature: 
NA 
Chemist: 
S. CATLOW 

Lab ID Descriotion 
R947-5587 11 
R948-5687 12 
R949-5787 13 

4 SAM DUP OF 3APR COMP R949-5887 14 
t--+-------------+-------t 

5 FINAL LMCS CHECK STD R950 - 5587 15 
t--+-------------+-------t 

Lab ID 

l---'-6+---------------------1 l--'-1...;..6+-------------l----------1 
7 17 

t--+-------------+-------t 
8 18 t--+---- ---------+-------t 
9 19 

t--+-------------+-------t 
10 20 '-'--..._ _________ _. ____ ___. 

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

LMCS CHECK STD 34849/1.0 m L 

Third Book No. and 
Aliauot Vol. 

Final Vol. of 
Standard 

NA 

A-6000-881 (03/92) 
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TRITIUM ANALYSIS - UNDIGESTED SAMPLE 
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USER: 1 IO:H-3 TRITIUM PRESET TIME: 10.00 SAT 04 JAN 1992 10: l'! 
SAMPLE REPEAT: 1 CYCLE REPEAT: 1 SCR:N RS232:N 
H~: l AQC:Y QCF:N RCM:Y 2 PHASE MONITOR:N 
RCM-TIM~: 0.10 INT:999.95 
CHANNEL 1-LL: 0 UL: 400 2SIGMA: 0 .1 0 B~G SUB: 0.00 Bl~ 2SIG: 0 . 00 LS~: 0 

SINGLE LABEL OPM SET UP ON 20 DEC 1991 1~ -~-

UNKNO~JN ID:H-3 TRITIUM Ui\Jl',NOWN REPLICATES: 
UNKNOWN NORM FACTOR ISOl:Q 1.00000 
UN~NOWN UNITS ISDl :DPM 
UNKNOWN HALF LIFE CORRECTION:N 
I ND IV I DUAL UNKNOWN NORM FACTORS: N BACl(OR8UNO QUENCH CURVES: Y 
STANDARD ID: PAC!(ARD 600850 l 11::;4 QUENCH LIMITS LOW: 0. uc .. :, 11 I GM::::::::. <J 
HALF LlFE<DAYS> ISOl:N 
STl-1NOARD DPM I SO 1 : 0. 00000,)00 

SAM F'OS CH CPM 2SIG;~ TIME EL Tl ME AVG HII l~C,-1% !"RF, 

Bl •>*- 1 19.90 14.18 10.00 10 .59 95.1) 0.75 

BACKGROUND QUENCH CURVES: CONSTANT 

CHANNEL 1 
Gll.lf:NCl;I,_ CURVE;; COl.• !3)~.;_lils.,;.:,..~·--::......=>- - - -------''-" ·.--'_;_· ~.,. - , ___ _ 
A: 19 - ~00~,0 ~:0.00000cJOO C: 0 .OOO0O1)OO 0: u. OOc)OOO(H)OOO ,. 

BACKGROUND QUENCH CURVE CORRELATION TABLE 

MEASURED CALCULATED PERCENT 
BKG Hit CPM. CPM. DIFF. FLAG -------- ---------- -------

95.0 19.90 19.90 0 . ()0 

., 
BACKGROUND QUENCH LIMITS LOW:0.000 HIGH:1000. 

TOTAL QUENCH LIMITS LOW:0. 000 HIGH: 252 . 0 

SAM POS CH CPM 2SIG'l. TIME EL TIME AVG Hit HCM'l. 

**- 3 1 584.50 2 .6:? 10.0(1 21.44 95.(> 0.09 
ISOl 'l.EFF CHl: 44. 15 1501 DPM :1278.78::? 

2 **- 4 1 21.40 13.67 10.00 32.19 94.0 0.56 
1501 'l.EFF CHl:44.39 IS01 DPM :3.379094 

3 **- 5 1 5204.70 0 . 88 10.00 42.92 93.0 0.01 
1501 'l.EFF CHl:44 . 63 . 1501 DP~I :11617 .62 

4 ••- b 1 :;223.40 0.88 10 . (11) 53.67 93.0 0 .02 1501 'l.EFF CHl:44.63 1501 DPM :11659.52 

SAM POS CH CPM 251G'l. TI~IE EL T I rtE AVG HII RCM'l. 

5 **- 7 1 609.50 2 . 56 10. 00 
ISO! 'l.EFF CHl:44.15 

64.42 95.0 0.08 
1S01 DPM :1335.405 

ERf-i: 

PAGE: 2 

EhR 
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Lab Segment Serial No.: 
R949 
Analysis: 
TOTAL ALPHA/ALPHA ENERGY 

-

Instrument: 
WB57237 WB57265 
Technologist: 
NA 
Starting Time: 
NA 
Ending Time: 
NA 

Description 
1 SAMPLE 3APR COMP 
2 
3 
4 
5 
6 
7 
8 
9 

10 

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

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

ANALYTICAL BATCH 
Customer ID: 
3APRCOMP 
Sample Prep: 
UNDIGESTED 

Procedure/Rev: 
LA-548-101/A-2 
Date: 
06-04-92 
Temperature: 
NA 
Chemist: 
S. CATLOW 

Lab ID Description 
A949-1250 11 

12 
13 
14 
15 
16 
17 
18 
19 
20 

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

NA 

Lab ID 

Final Vol. of 
Standard 

A-6000-881 (03/92) 
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TOTAL ALPHA/ALPHA ENERGY ANALYSIS - UNDIGESTED SAMPLE 
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G E N E R A L A L P H A E N E R G Y A N A L Y S I S 
Rev. I. 10 

Peak 
ID 
1 
2 
3 
4 

'< 
Isotope 

Np237 
U 235 
U 238 

DATA REDUCTION REPORT 

SAMPLE 
R-949-1250 

File ID: S07198.SPC 

Counted on: 6/ 4/92 @17: 0 
Detector/Geometry number: 7/ 1 
Count time: 30000. Sec 

Peak height 
Initial Final 
. 13.0 12.1 
241.2 243.6 
10.7 9.8 
62.9 66.0 

PEAK ANALYSIS 

Peak center 
Initial Final 

263.260 263.260 
152 . 982 152.982 
85.464 85.464 
29.986 29.986 

PEAK RESULTS 

FWHM 
Initial Final 
24.000 23.202 
36.000 38.139 
24.000 37.519 
32.000 19.424 

AEA Peak Centroid Count 
Fract. Exp. Obs. Diff. FWHM Rate c/m 
0.0307 5.316 0.11 0.28 
0.7787 4.781 4.797 -0.016 0 .18 7. 21 
0.0405 4.396 4.480 -0.084 0. 18 0.37 
0.1501 4.200 4.219 -0.019 0.09 1.39 

DETECTOR CALIBRATION 
Energy(MEV) • 4.078 + (0.0047)*Channel 

Energy range (MeV): 4.078 TO 6.485 
Efficiency• 0.1397 CPM/DPM 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

TOTAL COUNT DATA: 

Total 
4624.0 
4623.9 
4631.1 

-7.2 

,:, Recovery 
100.000 
99.999 

100 .154 
-0 .156 

.Tau 
Initial Final 
12.000 14.087 
18.000 24.786 
12.000 6.566 
16.000 17 .118 

Activity 
d/m uCi/ea 
2.03 0.916E-06 

59.34 0.267E-04 
4. 71 0.212E-05 

12.93 0.582E-05 

Analyzed by: ..,..61~4=5=3 _____ _ 

·120 



1 LEGEND: 

.4 

. . . 4. 

3 
3 
.3 
. • 3 
.3 
3 

2 
•• • • 2 

SPECTRUM SD7198.SPC 
RAW• MODELED PEAKS• 

.4 
.• 4 

.. .• 4 • 

. 2 

.......... ...... .. . 

. . . . . . . . . . 
' 

•• 2 

,,J., 
. . 1 

1 
1 

.2 

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

1, 2, .. , ETC 

.2 

• 2 •• • 

900 . 1 

. 2 

. 2 

1.21 



Raw Data Dump for AEA Spectrum: 
I 0. 0. 0. 0. 

11 0. 0. 0. 0. 
21 25. 39. 29. 29. 
31 25. 36. 24. 42. 
41 10. 9. 2. 5. 
51 I. I. 3. I. 
61 2. 4. 0. 2. 
71 5. 2. o. 4. 
81 7. 6. 5. 2. 
91 2. 2. 3. 2. 

101 2. 2. 2. I. 
Ill o. 3. I. 2. 
121 3. 5. 5. 13. 
"I!l 27. 31. 43. 42. 
141 98. 69. 111. 112. 
151 108. 144. 120. 128. 

~~ 86. 78. 90. 75. 
16. 15. 11. 11. 

181 I. 2. 0. o. 
191 0. 0. o. 0. 
201 0. 0. o. 0. 

I. 0. 0. 0. 
0. 0. 0. 0. 

~~l I. I. o. 0. 
241 o. I. I. I. 
~I 3. 3. 4. 2. 
261 7. 9. 6. 6. 
~I 8. 4. 2. I. 
281 3. 2. 0. 0. 
291 3. I. 0. 0. 
301 0. 0. I. 0. 

0. I. 0. 0. 
321 0. 0. 0. 0. 
331 0. 0. 0. I. 
341 0. I. 2. 0. 
351 0. 2. I. o. 
361 0. 0. I. 0. 
371 0. 0. 0. 0. 
381 0. o. 0. 0. 
391 o. 0. 0. 0. 
401 0. 0. 0. 0. 
411 0. 0. 0. o. 
421 0. o. o.- 0. 

· 431 0. 0. 0. 0. 
441 0. 0. 0. 0. 
451 0. 0. 0. 0. 
461 0. 0. 0. 0. 

0. 0. 0. 0. 
0. 0. I. 0. 

't:U I. 0. 0. 0. 
511 0. 0. 

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

SP:S07198 .SPC 
0. o. 0. 0. 

11. 9. 15. 16. 
35. 43. 28. 39. 
22. 32. 23. 18. 
3. I. 4. 0. 
I. o. 2. 0. 
3. 4. 5. 3. 
5. 4. 2. 4. 
5. 7. 3. 10 . 
2. 3. I. 4. 
I. 3. 2. I. 
I. I. 3. 4. 
6. 11. 14. 19. 

45. 60. 67. 61. 
112. 114. 125. 124. 
109. 117. 105. 101. 
64. 63. 43. 43. 
8. 5. 2. 6. 
0. 0. o. o. 
0. I. 0. 0. 
o. 0. o. 0. 
0. 0. 0. I. 
2. 0. 0. 0. 
0. 0. I. 0. 
0. 0. 2. I. 
4. 4. 4. 8. 
8. 4. 7. I. 
I. 0. 4. 0. 
0. I. 0. I. 
I. I. 0. 0. 
0. 0. I. 0. 
0. 0. 0. 0. 
0. o. 0. 0. 
0. 0. 0. 0. 
I. 0. 0. 0. 
0. I. 0. 0. 
0. o. 0. 0. 
0. 0. 0. 0. 
0. o. o. 0. 
0. 0. 0. 0. 
0. 0. 0. 0. 
0. 0. 0. o. 
0. 0. 0. 0. 
0. 0. 0. 0. 
0. 0. 0. o. 
0. 0. 0. 0. 
0. 0. 0. o. 
0. 0. 0. 0. 
0. 0. 0. 0. 
0. 0. 0. I. 

0. 0. 
20. 18. 
38. 23. 
16. 7. 
I. o. 
2. I. 
I. 5. 
7. 6. 
5. 3. 
I. 0. 
3. 0. 
5. 3. 

15. 29. 
72. 70. 

125. 130. 
104. 90. 
26. 24. 
2. I. 
0. I. 
I. 0. 
0. o. 
I. 0. 
0. I. 
0. I. 
I. 5. 
7. 8. 
5. I. 
0. 2. 
I. 0. 
o. 0. 
0. 0. 
0. 0. 
o. 0. 
o. 0. 
0. 0. 
0. 0. 
0. 0. 
0. o. 
0. 0. 
0. o. 
0. 0. 
0. 0. 
0. 0. 
0. 0. 
0. 0. 
0. o. 
0. 0. 
0. 0. 
0. 0. 
0. 0. 
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