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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 requtrements of 
•242-A Evaporator Feed Characterization Project - Statement of Work• -
WHC-SOW-91-0002. This data is an accurate representation of the data 
generat d forte requested laboratory analyses performed. 

' 

H. Tillman 
242-A Evaporator P. oject Manager 

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

. ;I -P-1H 
l:.li. Webb 
Records Management Specialist 
Data Coordinator 

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the Hanford Site• - WHC-SD-CP-QAPP-002, unless superseded by the Statement of 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

~Mil?" ~ .Q_ 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. Bel 1 
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 ino.rganic and conventional parameters were performed using 
methods specified in the Statement of Work (SOW), WHC-SOW-91-0002 
Westinghouse Hanford Company, 242-A Evaporator Feed 
Characterization Project Fiscal Year 1991, September 1991. 

Samples submitted to the laboratory were identified as : 

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

~-- 6 
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Metals <AAS) 

Arsenic 
Selenium 
Mercury 

Conventionals (IC) 

Fluoride 
Chloride 
Nitrite 
Nitrate 
Phosphate 
Sulfate 

Conventional <Specified Methods) 

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

As 
Se 
Hg 

F 
Cl 
N02 
N03 
P04 
S04 

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

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

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

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

2. One sample in twenty was to be analyzed in duplicate where specified . 
The duplicate results must agree with an RPD of± 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 --· 6.1. 
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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 rece ived 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. Host 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, du~ 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 tne card. This indicated the need for 
appropriate training to address this problem. This training effort has begun. 

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

(2) Instrument Ofitection 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 l imits 
for the analytes on actual evaporator feed or cand idate 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 IOC's in the Request for Special Analyses 
(RSA). Typical instrument detection limits obtained during this work effort 
are listed below: 

l of 2 
-:~- 6e2 
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Analvte Detection Limit (ppm) 

Required Actual 

Arsenic (As) 5 .005 
Cyanide (CN) .10 .010 
Mercury (Hg) .20 .002 
Ammonia (NH4) 500 .100 
Hydroxide (OH-) 1700 17.000 
Selenium (Se) 1 . 005 
Total Inorganic Carbon (TIC) 5000 5.000 
Total Organic Carbon (TOC) 500 5. 500 
Fluoride (f) 6000 .090 
Nitrate (NOJ) 5000 .240 
Chloride (Cl} 4000 . 040 
Nitrite (N02} 5000 .180 
Phosphate (P04) 10000 .130 
Sulfate (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 (Hg) 1 .0001 
Manganese (Hn) 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 Fann Waste An.alysi s• by T. 0. Blankenship, dated November 26, 1990, 
and references the document, •oetection Limit Package, Appendix B" for the 
241-U-110 Single Shell Tank Waste Characterization data package, dated August 
9, 1991. The detection limit study perfonned for Core 5 followed recommended 
EPA protocol. 

2 of 2 
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Detection Limits of Radionuclides 

Listed below are the detection limits for indicated radionuclides for samples 
R9415, R9416, R9417, and R9418. 

Radionuclide 

Pu-239 
Sr-90 

Total Beta 
Total Alpha 

H-3 
Total U 

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

DL uCi/L 
7 .6xlO·l 
6.6x10·1 

5. 7x10•1 

3. 7x10·1 

7. ]xlO·l 
4. ox10·4 g/L 
s .ox10•0 

6.0x10•0 

9.0x10•0 

4. sx10•1 

1.ax10•1 

1.1x10•1 

s.;ox10•0 

1 :ax10•1 

l. lxlo•2 

6.0xlQ+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 samples. The data reduction of 
the background gamma spectrum was done under the same parameters (sample size, 
sample geometry, and counting time) as used for the samples. Note that the 
limits will change in the sample depending on the presence of other 
radionuclides, their gamma-ray energies, intensities, and their levels of 
activity . 
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242-EVAPORATOR FEED CHARACTERIZATION 

INORGANICS CASE NARRATIVE 

TANK: 102AW 

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

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

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

Ion Chromatogr~phy (IC) Anions and Conventional Parameters 

Customer Sampl~ # 

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

Lab. I .0. # 

R9408 
R9409 
R9410 
R9411 

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

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

1 OF 3 
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samples. The check standards run for this batch of samples for the 
Differential Scanning Calorimetry (DSC) indic.ate good reproducibility. 

Radiochemical Analysis WHC-SD-WM-DP-02S 

Customer Sample# Lab I.D.# Addendum 4 Rev O 

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

R9415 
R9416 
R9417 
R9418 

Radiochemical analysis was run on the above samples. Insufficient sample was 
found for the analysis of americium 241 for all of these samples. The 
americium 241 was analyzed on the riser sample submitted later during this 
work effort {see results for samples 2AW-BO-l {R332) and 2AW-B0-2 {R333)). 
Duplicates were run on sample 2291-1-4 (R9415) and selected radionuclides were 
run in duplicate for samples 2291-2-4 (R416) and 2291-3-4 (R9417). The 
samplers, in an attempt to get the smallest sample possible, failed to get 
enough sample to perform all radiochemical analyses. Check standards results 
for cesium 137 on 2291-1-4 (R9415) were 101.1 and 102.5%. The RPO for the 
duplicates were within the limits. The spike recovery values for cesium 137 
was 105.7%, Total Beta was 97.1% and Total Alpha was 94 .8%. These values 
imply good precision and accuracy of the method. 

Metals Analysis 

Customer Sample# 
2291-1-1 
2291-2-1 
2291-3-1 
2291-4-1 

Lab I.D. # 
R9394 
R9395 
R9396 
R3997 

Inductively Coupled Plasma (ICP) was used to analyze for eleven metals in the 
above samples. Sample 2291-1-1 (R9394) was run in duplicate. The RPO for 
magnesium was 143%. The check standards were 110 and 111% respectively. This 
could imply matrix interference or contamination problems. The RPO for iron 
was 122% with check standard results at 150 and 162%. The high bias of the 
check standards imply contamination or spectral problems. Also, aluminum and 
sodium produced 9ata showing extremely high check standard results, before and 
after sample analysis. These high values appear for all samples within this 
batch and imply contamination problems. 

Check Standard Check Standard 
#1 #2 

aluminum 
sodium 

141.2% 
194.4% 

139.8% 
196.5% 

Riser #22A Radiochemical Analysis 

Customer 1.0. # 

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

Lab 1.0.# 

Rl626 
Rl627 

2 OF 3 6.5 
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These samples were- used to determine americium 241 and several other 
radionuclides because of concern for criticality. Isotopic analysis for 
uranium was accomplished using Alpha Total/Alpha Energy Analysis. 

The sample was run in duplicate except for the isotopic uranium . The 
precision and accuracy data were within the limits of control . An additive of 
the isotopic uranium data agrees well with the total uranium results. 

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

d d' 
n H. Tillman, Hana~ 

norganic Chemistry PAL 

WHC-SD-WM-DP~025 
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Internal 
Memo 

From: 
Phone: 
Date: 
Subject: 

To: 

Office of Sample Management 
3-3869 MO-J46/200W T6-08 
November 26, 1990 
RECOMMENDATIONS FOR TANK FARM WASTE ANALYSES 

T. D. Blankerish~p 

cc: J. D. Bri ggs}f/1-f, 
J. A. Eacker 
0. L. Halgren IV 
J. H. Kessner) 
E. J. Kosiancic 
C.R. Stroup 
RLW File/LB 

Rl-62 

T6-14 
Rl-51 
Rl-51 
T6-08 
S0-61 
T6-07 

16500-90-090 

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

The refer~nced Internal Memo requests .information. regarding laboratory 
analyti_cal capacity for a variety of analytes to support Tank Farm and 
Evaporator operations. Specific convnents and suggestions for each have been 
prepared along with information on suggested minimum quantitation lim.its 
(MQLs) for the needed analyses and recommended reporting _formats. With the 
exception of Nb94

, all requested analyses are currently performed on-site. 
Laboratory capacity exists to support these programs if sufficient 
prescheduling of activities is done to coordinate with times of high sample 
throughput in the laboratory (e.g., single shell tank sampling). 

The discussions that follow are based on the assumption that the laboratory 
will be performing "standard" regulatory type analysis. Analysis MQLs are 
based on proven laboratory experience, turnaround times are based on 
requirements in the Tri-Party agreement, and reporting/validation formats 
based on WHC-CM-5-3, Section 2.0, "Data Validation for RCRA Analyses." This 
information is summarized in the following attached tables: 

Table 1 
Table 2 
Table 3 

Table 4 
Table 5 
Table 6 

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

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

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

Characterization of Waste Streams Discharged to Double Shell Tanks {DSTsl: 

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

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

OST Characteri~ation Analysis: 

All of these analyses will be required to be performed to hazardous waste 
designation protocols. Currently, no analytical capacity exists to perform 
Nb94 analysis. This long lived (2xl04 y) beta emitter is not expected to be 
present in significant quantities and will require development efforts to 
analyze for. Addition of total beta (TB) analysis to the analysis request 
should allow for screening for significant levels of unaccounted for beta 
activity and assessment of the needs for additional specific beta emitting 
radionuclide component quantification. 

Analysis for Pu238 at the 222-~Laboratory is complicated by the presence of 
this isotope in the spike (Pu ) added to the analysis to allow cor:rection 
for overall y1e1d in the procedure. Fof,,'Yi'

4
\t axpocted samples, Pu 31 act1v1ty 

will be only a small fraction of the Pu activity and may be app~0xim1ted 
using isotopic ratios based on historical irradiated uranium processing._. 

8 6~ 
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Samples having greater than normal Pu238 (e.g., associated with previous 
irradiated thorium processing) ~ctivity will be detectable using the current 
procedures. In these cases, Pu 8 activity can be quantified either using a 
special analysis or through determination of isotopic ratios based on mass 
spectral analysis. 

Analysis of Samples for the 242-A Evaporator: 

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

General Comments: 

Analysis of two major hazardous waste designation groups were not requested 
for any of the streams; semivolati1e organics and Toxicity Characteristtc 
Leaching Procedure (TCLP). If these analyses have not been assessed for 
inclusion in the requested analysis, it is recommended that they are reviewed 
for inclusion. 

The current schedule for implementation of organic analysis capacity at 222-S 
Laboratory is for early in 1991, most probably after March 1, 1991. Until 
capacity becomes available at 222-S Laboratory, organic analyses (VOA and TOX) 
will be performed by the Pacific Northwest Laboratories (PNL). This will 
require transhipping of samples sent to 222-S Laboratory, but should not 
seriously affect result turnaround or quality. 

Estimated cost information for the requested analyses is shown in Table 7. 
These costs are based on analysis of organic components at PNL. When organic 
capability is available at 222-S Laboratory, costs will be reduced slightly. 
Addition of semivolatile organic analysis to the lists would increase costs 
$2000 per analysis. Addition of TCLP to the list would increase analysis 
costs $1500 for those samples containing greater than 11 solids. For liquid 
only samples, no additional preparation is required for TCLP and the analytes 
of concern are already included in the analysis requests. 
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If you need any additional information or have any questions, please call me 
on 3-3869. 

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

jmd 
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Date 

Date 
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TABLE 1 
RECOMMENDED ANALYSIS MINIMUM QUAHTITATION LEVELS 

for TANK FARM WASTE ANALYSES 

~a~lxtg l::figh Salt Low Sa]! ~nillxt~ High S~]! 
Liguid or . Li quid Liguid or 
Solid/Slurrx Solid/Slurrx 

Analyzed by Inductively Coupled Plasma Spectroscopy (ICP) 

Al so o.s As 20 
Ba 2 0.02 Bi 100 
B 20 0. 05 Cd 2 
Ca 0. 2 0. 002 Ce 100 
Cr s · o.os Co 20 
Cu 20 0.2 Eu 2 
Fe • 10 0.01 La 20 
Pb 30 0.3 Li 3 
Mg 0.1 0.001 Mn 2 
Hg 5 0.05 Mo 5 
Nd 250 2.5 Ni 20 
p 50 0.5 K 250 
Sm 200 2 Se 100 
Si 100 0.5 Ag 30 
Na 60 0.6 Sr 2 
s 60 0.6 Ta so 
Th 20 0.2 Sn 2 
Ti 30 0.06 w 200 
u 1500 15 Zn 2 
Zr 80 0.1 

Analyzed by Specific Atomic Absorption Techniques 

As 5 0.05 Hg 3 
Se 5 0.05 

Anion Analysis by DIONEX 

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

Specific Analysis 

C03 5000 50 TOC(carbon) 5000 
CN 0.1 0.01 NH4 5000 
u 100 1 TOX(chlorine)lOO 
OH 0.2 0.002 DSC * 
Values for solids are as ug/g 

16500-90-090 j 
Attachment 1 1 

Pagel of l 

L2w Sa]! 
Liquid 

0.2 
0. 5 
0. 02 
1 
0.2 
0.02 
0.2 
0.03 
0.02 
0.05 
0.2 
2.5 
1 
0.3 
0.02 
0.5 
0.02 
0.5 
0.02 

0.03 

5 
10 
10 

so 
50 
10 
* 

6.11 
Values for liquids are as ug/ml 
•osc will be used to screen for the presence of exothermic reactions. 
Specific quantitation limits are not required for this screening 1',,. ., . ., -,i.. 

--· ..s. 8-



.. ,r··· 
r ­
~ 

'• 

-

t 

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

TABLE 2 
RECOMMENDED ANALYSIS MINIMUM QUANTITATION LEVELS 

for TANK FARM WASTE ANALYSES 

Analyte Solid/Slurry High Salt 
Li quid 

Low .Salt 
Liquid 

Alpha Total 100 
Beta Total 350 

1 
3.5 

0.01 
0.035 

Radionuclides Analyzed by Ga11111a Energy Analysis 

Co60 

Cs 137 

RuRh106 

4 
s 
50 

4 
s 
so 

0.04 
0.05 
0.5 

Radionucl ides Analyzed by Separation with Beta Counting 

HJ 75 1.5 1.5 c,, 50 0.5 0.25 
Nb94 .. .. .. 
Se79 50 0.-5 0.25 
Sr90 150 1;5 0.015 
Tc99 250 2.5 0.025 
1t29 900 9 0.09 

)6500-90-090 j 
Attachment 2 

Page 1 

Radionuclides Analyzed by Separation with Alpha Counting/Alpha Energy Analysis 

Pu238 2001 21 0. 021 

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

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

• No current analysis capacity for Nb94 
1Potential interferrence on· Pu238 analysis from contamination in Pu236 spike 
added to the analysis 

- 6.1.2 
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TABLE 3 
TARCET COMPOUND LIST (TCL) AND CONTRACT REQUIRED QUANTITATION LIHITS (CRQL) 

I 

Q~ant1t~t1oo LLmLts• 
Untl!( ~ Qo ~,,lurno 

Pestlrt~es/Aroc\ors cas Number · Mc.IL ur/Kc Crcl 

98. lllpha•BHC JU-84-6 o.os l.7 s 
99. bota.•BHC JU-85• 7 o.os l.7 s 

100. delta•BHC 319-86-8 0,05 1.7 s 
101. ganna•BHC (Lindane) 511•89·9 o.os l.. 7 s 
102. Heptachlor 76-44-8 o.os l.7 5 

103 . Aldrln 309-00-2 0,05 1 . 7 5 
104 , HeptAchlor epoxide 1024-57-J 0 , 05 1. 7 s 
105. £ndosul£an I 959-98-11 0 , 05 1.7 5 
106. Dleldrln 60-57•1 0.10 J.l lO 
107. 4,4'•DDE 72.55.9 0.10 J.J 10 

108. Enddn 72-20-8 0.10 3.J .. 10 
109. Endosulfan II 332.13-65-9 0.10 3.J 10 
110. 4,4' •DOD 72.54.9 O.l.O ).) l.O 
111. Endosulfan sulfate l0ll•07•11 0.10 J.3 10 
112. 4,4' •DDT 50-29•3 0.10 J.J 10 

UJ. Kethoxychlor 72.43.5 0.50 17.0 50 
114. Endrln ketone 53494-70-5 0.10 3.3 10 
ll.5. Endrln ddehyde 7421•36·3 0.10 l.l 10 
116. alpha•Chlordane SlOJ.71.9 o.os 1.7 5 
117. gU1111a•Chlordane 5103•74•2 0.05 1.7 5 

118. Toxaphene 8001-35-2 5.0 170.0 500 
119. Aroclor-1016 12674•11·2 l.O JJ.O 100 
120. Aroclor-1221 ltl04•28•2 1.0 3J,O 100 
121. Aroclor•l232 11141•16•5 2.0 67,0 200 
122. Aroclor-1242 5l4'9•2l•9 l.O JJ.O 100 

123. Aroclor• 1248 12672-29-6 1.0 JJ.O 100 
124. Aroclor-1254 11097-69•1 l.O JJ.O 100 
lH. Aroclor•l260 11096-82-5 l.O JJ.O 100 

* Quantltaclon limlts ltsted for soll/sedlment are based on vet velght. The 
quantltatlon llmlts calculated by the laboratory for soll/sedlNent, 
calculated on dry velght baals as required by the contract, vlll be higher. 

There ls no dif!erentlatlon between the preparation of lov and medlwa aoil 
samples ln this method for the analysis of Pesticides/Aroclors. 

6.13 
T/17. 
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TADLE J (cont) 
Page 2 of ~ 

(continued) Q~~D~L,a~L2D ~Lm1~~• 
Low Hed. On 

UAter S,.q_U S,.q_U t 0 1111!!!l 
Semtvnlatt\es CAS tfumber ue/\. •1e11<g uc/Kv lnp} 

69. Dlbenzo~uran 1.32-64-9 10 JJO 10000 (20) 
70. 2,4•01nltrotoluene 12 l• 14-2 10 JJO 10000 (20) 
71. Olethylphthalate 84-66•2 10 llO 10000 (20) 
72, 4•Chlorophenyl•phenyl 

ether 7005•72•3 10 JJO 10000 (20) 
73. Fl"onn• 16-73-7 10 330 10000 (20) 

74 , 4-Nltroaniline 100-01-, . so 1700 50000 (100) 
75 . 4,6•Dlnitro-2-• ethylphenol 534-52 • 1 so 1700 soooo (100) 
76. H•nitrosodlphenyluine 86-30· 6 10 llO 10000 (20) 
77. 4-aro• ophenyl•phenylether lOl•SS•l 10 JJO 10000 (20) 
78. Hexachlorobenzene 118•74• 1 10 llO 10000 (20) 

• 79. Pentachlorophenol 87•16•S so 1700 soooo (100) 
BO . Phenanthr•n• as-01-a 10 JJO i.0000 (20) 
81. Anthracen• 120•12•7 10 JJO 10000 (20) 
82. Carbazole 86-74•8 10 JJO 10000 (20) 
BJ. DL•n•butylphthalate 84-74•2 10 330 10000 (20) 

84. Fluoranthene - 20&-44-0 10 llO 10000 (20) 
as . Pyren• : 129-00-0 10 JlO 10000 (20) 
86 . aucylbenzylphthalate 85·68•7 10 JJO 10000 (20) 
87 . 3,l'•Dichlorobenzldine 91..94.1 10 JlO 10000 (20) 
88. &enzo(a)anchracen• 56-SS•l 10 JJO 10000 (20) 

8 9 • Chrysene . 218-01-9 10 330 10000 (20) 
90. bis(2•£thylhexyl)phthalate 117•81•7 10 330 10000 (20) 
91. DL •n•occylphthalate 117- 84-0 10 330 10000 (20) 
92. aenzo(b)fluoranthene 205-99·2 10 330 10000 (20) 
93. aenzo(k)fluoranthene 207-08·9 10 330 10000 (20) 

· 94, aenzo(~)pyrene 50-32-8 10 330 10000 (20) 
95, lndeno(l.2,l-cd)pyrene 193.:,9.s lO :,:,o 10000 (20) 
96, Dlbenz(a,h)anthracene Sl•70•l 10 ))0 10000 (20) 
97. aenzo(g,h,l)perylene 191-24•2 10 . 330 10000 (20) 

* Quantltation lialt• listed for soil/sediment are based on vet weight. The 
quantLtatlon li• Lts cal~ulated by the laboratory for soll/sedl•ent, 
calculated on dry velght basls as required by the concract, vlll be higher . 

6.14 
'j"F"l. '"'1 -1 ... 
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TABLE J (cont) 

TARCET COHPOUND LIST (TCL) AND CONTRACT REQUIRED QUANTITAT_ION LIMITS (CRQL) 

Quactl~a~l~D Ll!!!lts* 
Low Hed. On 

!!il.u .s.tll .s.tll !:;r, 1 WIID 
Semlvolatltu I CAS Number uctt uetKg ug/Kg Caci 

)4, Phenol 1.08-95-2 1.0 330 10000 (20) 
)5, bls(2•Chloroethyl) ether 1.11•44•4 10 . 330 10000 (20) 
)6. 2•Chlorophenol 95•57•8 10 330 10000 {20) 
37, l 1 3•D1chlorobenzene 541•73•1 10 JJ0 10000 (20) 
)8 , l 1 4•D1chlorobenzene 106-46• 7 10 330 10000 (20) 

39 . t.2•Dlchlorobenzene 95•50-l 10 330 10000 (20) 
40. 2-Kethylphenol 95•48•7 10 330 10000 (20) 
41 . 2. 2 • •oxybls 

(l•Chloropropane)# 108-60-1 10 330 10000 (20) 
42'. 4•Kethylphenol 10,.44.5 10 330 10000 (20) -
43. N•Nltroso•dl•n• .. 

dlpropylaaln• 621-64-7 10 330 10000 (20) 
a,. 44, Hexachloroethane 67•72•1 10 330 10000 (20) 

45, Nltrobenz•n• 98-95-3 10 330 10009 (20) ~- 46, lsophorone 78-.59•1 10 330 10000 (20) 
47 • 2•N1trophenol u.75.5 10 330 10000 (20) . . 
48. 2.4-Di• ethylphenol 105•67•9 10 330 10000 (20) 

49, bis(2•Chloroethoxy) 
• ethane 111-91-1 10 330 10000 (20) 

50 2,4-Dlchlorophenol 120-83•2 10 330 10000 (20) 
51., l,2,4•Trichlorobenzene 120•82•1 10 330 10000 · (20) 
52. Naphthalene 91.•20•3 10 330 10000 (20) 
53. 4-Chloroaniline 106-47•8 10 330 10000 (20) 

M 54. Hexachlorobutadlene 87-68-3 10 330 10000 (20) 
55. 4•Chlo~o-3-• ethylphenol 59-50-7 10 330 10000 {20) - 56. 2-Kethylnaphthalene 91-57-6 10 3)0 10000 (20) 
57. Hexachlorocyclopentadiene 77.47.4 10 330 10000 (20) 
58. 2,4.6•Tr1chlorophenol 88-06•2 10 330 10000 (20) 

59. 2,4,5-Trichlorophenol 95.95.4 50 1700 50000 (100) 
60. 2•Chloronephthalene"' 91-58-7 10 · JJO 10000 (20) 
6 l . 2•Nlcroanllln• 88•74•4 50 1700 50000 (100) 
,,2. Dl•ethylphchalate lll•l.t•l 10 3)0 10000 (20) 
6). Acenaphchylen• 208-96-8 10 3)0 10000 (20) 

64. 2 1 6-Dlnitrotoluene 606-20-2 10 JJ0 10000 (20) 
65 . l•HltroanUine 99-09•2 50 1700 50000 (100) 
66. Acenaphthene 83•32"•9 10 JJ0 10000 (20) 
67. 2,4•Dln1trophenol 51.•28•5 50 1700 50000 (100) 
68. 4•Nltrophenol 100•02•7 50 1700 50000 (100) - 6 1.5 
• Previously known by the nane b1s(2•Chlorolsopropyl) ether • 

11-i. 
c ... ,-,-, 'L, -- 6.1.2 
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TABLE 3 (cont) Page 4 of· 

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

!l!i!l!D!;LJ:aJ:LSZD LLmLJ::i* 
Low Hed. On 

~ llil .i2.U t;0 1Y!!!D 
Vo\ai:Uu CAS NWlbet ug,/L · uc/Kr ue,/Kg <a,> 

t. Chloro11ethane 74.97.3 to to 1200 (50) 
2. aro• omethane · 74-83-9 LO LO 1200 (50) 
l. VlnyL Chloride 75-01-4 10 10 1200 (SO) 
4. Chloroechane 75-00•l 10 to 1200 (50) 
s. Methylene Chloride 75-09•2 10 10 1200 (SO) 

6, Acetone 67-64-1 10 10 1200 (50) 
7. Carbon D1sul£lde 75.15.0 10 10 1200 (SO) 
8, l,t •Dlchloroethene 75.35.4 10 10 1200 (SO) 
9. l,l•Dlchloroethane 75.3, •• 3 10 10 1200 (50) 

" 
to.. l,2•Dichloroethene (total) 540-59-0 10 10 1200 (50) 

.. 
ll. Chloro£om 67•66•3 10 10 1200 (SO) 
12. l,2•Dlchloroechane 107-06-2 10 1.0 1200 (50) 
ll. 2•But.anone 71.93.3 10 10 1200 (SO) 
14, t,1,l•Trlchloroechane 71•55•6 10 10 1200 (50) 
tS • . C&rbon Tetrachlorlde S6•23•S 10 10 1200 (SO) 

16. ato11odichloro11echane 75.27.4 10 10 1200 {SO) 
. 17. l,2•Dichloropropane 79.97.5 10 10 1200 00) 
u. c1s•l,3•D1chloropropene 10061•01•5 10 10 1200 (50) 
19. Trlchloroethene 79-01·6 10 10 1200 (50) .,.. 20. Dlbro11ochloro• echane l24•48•l 10 10 1200 (SO) 

21. l,l,2•Trlchloroethane 79-00-5 10 10 1200 (50) 
22 . Benzene 71.43.2 10 10 1200 (50) 
23. trans•l,l•Dlchloropropene 10061•02•6 10 10 1200 (SO) 
24 . aro• ofora 75-25•2 10 10 1200 (SO) 
25. 4•Hethyl•2•pentanone 108-10•1 10 10 1200 (50) 

26. 2•Hexanone 591•78·6 10 10 1200 (50) 
27. Tecrachloroechene l27•U•4 10 10 1200 (50) 
28. Toluene 108•88•3 10 -10 1200 (50) 
29. l,l,2,2•Tetrachloroethane 79.34.5 10 10 1200 (SO) 
JO. Chlorobenzene , 108-90•7 10 10 1200 (50) 

Jl. Ethyl Benzene 100-41-4 10 10 1200 (SO) 
)2. Styrene 100-42•5 10 10 1200 (SO) 
33. Xylenes (Toed) lll0•20•7 10 10 1200 (50) 

• Quancicaclon li• lts listed £or 1011/sedi• ent are based on vet weight. 'nle 
quant1tatlon 11111t• calculated by the laboratory £or so11/aadl•ent, 
calculated on dry velght basls as required by the contract, vlll be hlgher. 

·- 6.16 
'ir'2.. '\,. 
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TABLE 4 
SAMPLE RESULT TURNAROUND TIMES 

16500-90-090 J 
Attachment 4 J 

Page 1 of 1 

Laboratory analysis and quality assurance documentation, excluding validation, 
shall be limited to the following schedule: 

Transuranic and hot cell analyses - 100 days annual average, but not to 
exceed 140 days 

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

Nonradioactive waste analyses - 50 days 

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

6.:17 
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TABLE 5 
RESULT REPORTING/VALIDATION 

16500-90-090 j 
· Attachment 5 1 

Pagel of l 

The RCRA validation documentation package consists of the Office of Sample 
Management Data Validation cover sheet (different sheets for Level A, B, or C 
validation), supplemental Quality Control (QC) attachment pages, a copy of the 
Chain of Custody, and all sample data. One documentation package is completed 
for each sample or delivery group. 

Three levels of validation are offered: 

Leve] A The minimum requirement for all RCRA data. The primary 
application is for data used in waste designation/disposal. The 
additional QC required by SW-846 will be assessed through laboratory 
audits and Performance Evaluation (PE) samples. 

· Review Requirements : 

o Requested Versus Reported Analyses 
o Analysis Holding Times 

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

. . 
Review Requirements in Addition to Those Listed for Level A: 

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

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

Review Requirements in Addition to Those Above: 

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

Analysis 

";"f'l. 
1-1•1'2. 
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TABLE 6 
VALIDATION CRITERIA - GENERIC DATA QUALITY OBJECTIVES 

1. REQUESTED VERSUS REPOR~ED ANALYSES 

All requested analyses shall be reported of accounted for. 

2. HOLDING TIMES 

16500-90-090 ~ 
Attachment 6 --:-. 
Pagel of 2 

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

3. SURROGATE RECOVERY 

Sample and blank surrogate recoveries must be between 80 and 12oi. 

4. MATRIX SPIKE/MATRIX SPIKE DUPLICATE 

A matrix spike or matrix spike duplicate must be analyzed with every 
analytical batch of every 20 samples, whichever is more frequent. 
Control limits will be between 75 and 125% with ±20% relative percent 
differences. 

5. DUPLICATE ANALYSIS 

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

6. ANALYTICAL BLANKS 

A minimum of one analytical blank must be analyzed for every batch or 
every 20 samples, whichever is more frequent. No contaminants should be 
detected in the blanks. 

7. INITIAL AND CONTINUING CALIBRATION 

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

8. GC/MS TUNE 

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

9. INTERNAL STANDARDS - 6.1.9 
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. 'j"F"'L 

--- ,-'l-\"-
. 6.16 
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10. LABORATORY CONTROL SAMPLE 
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TABLE 6 (cont) 

)6500-90-091 
Attachrr 

Page 2 

All Laboratory Control Sample recoveries must be within 80-120% for all sample matrices. 

11. INTERFERENCE CHECK SAMPLE 

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

12. OTHER QUALITY CONTROL CHECKS 

As specified in project specific documentation • 

• 

6.20 
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TABLE 7 
ESTIMATED COSTS 

)6500-90-090 , j 
Attachment 7 

Pagel of 1 

CHARACTERIZATION OF WASTE STREAMS DICHSRGED TO DOUBLE SHELL TANKS 

Analysis for processing parameters 

Analysis for hazwaste designation 

DOUBLE SHELL TANK CHARACTERIZATION 

Analysis for hazewaste designation 

ANALYSIS OF SAMPLES FROM 242-A EVAPORTOR 

Analysis of feed tank 

Analysis of Process Condensate 

Analysis of Slur,ry Product 

Analysis of Steam Condensate 

Analysis of Cooling Water 

Analysis of Vent Gases 

SSOO/sample 

SSOOO/sample 

$10000/sample 

SSOOO/sample 

$2500/sample 

$5000/sample 

$4000/sample 

$4000/sample 

$2000/sample 

- 6~21 
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SINGLE SHELL TANK PROJECT 
Anilyt1cal Detection L1m1ts 

October 12, 1990 

The fo11ow1ng detection. limits are derived on ideal matricns. These values were 
derived by using either cal1brat1on standards or pure matrix standards. 
Detection 11m1ts on actual s1ngle shell tank samples are 11kely to be much 
h1gher. No 1nfomat1on regarding procedure detection limits is 1va11able for 
procedures not listed in this report. 

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

Detection L1m1t • 0.005 ppm 1n,so1ut1on 
Typ1ca1 sample d11ution · for the Fusion Dissolution was 0.0025g/ml. 
Typ1ca1 sample d1lut1on for the Water 01ge$t1on was O.OlOg/mL. 
Typical sample d11ution for the ac1d 01gest1on was O.OlOg/mL. 

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

Detection Limit • O.OOZ ppm 1n solution 
Typical sample dilution for the Fusion D1sso1ut1on was O.OOZSg/ml. 
Typical sample dilution for the Water 01gest1on was O.OlOg/mL. 
Typical sample d1lut1on for the acid D1gest1on was O.OlOg/mL. 
Solids were analyzed directly. 

PT-ocedure LA-362-131 
Selenium Analys1s by Hydride Generation Atomic Absorption 

Detection L1m1t • 0.005 ppm 1n solution 
Typ1cil sample d11ut1on for the Fusion D1ssolut1on was 0.00259/mL. 
Typical Simple d11ut1on for the Water Digestion was O.OlOg/mL. 
Typical simple d11ut1on for the acid D1gcst1on was 0.0109/mL. 



,.,.. 

. "' 

WHC-S0-WM-DP-025 
Addendum 4 Rev 0 

Procedure U-533-105 
An1on Anilysis on D1onex Hodel 40001 

Typical sample di1ut1on was 0.000099g/ml 

Fluoride 
Detection Limit 1n solution • 

Chloride 
Detection Limit in solution • 

Nitrate 
Detection L1m1t 1n solution • 

Phosphate · 
~,tection Limit in solution • 

Sulfite 
Detection Limit in solution • 

Procedure U-622-102 

0.09 ppm. 

0.04 ppni. 

0.24 ppm. 

0.13 ppm. 

0.13 ppm. 

Determ1nit1on of Carbonate 1·n Solutions by Coulometry 

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

Procedure U-344-105 
Total Organic Carbon 

• 

Determ1nit1on of Carbon Insolation by Combustion ind 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 1n solution 
Spectrophotometric Detenn1nat1on of Cyanide 

Procedure LA-634-102 
Anlllonh • 0.1 ppm NH/ in solution 
Ammon1a by 1Cje1dahl 

Procedure LA-645-001 
Nitrite • 0.104 ppm N02 in solution 

· Spectrophotometric Determ1nit1on of Nitrite 

P1-ocedure LA-266-101 
Chrom1um VI • 0.1004 ppm Cr .. in solution 
Spectrophotometric Detenn1nat1on of Hex1v1lent Chromium 

7,2 



' 

WHC-SO-WM-OP-025 
Addendum 4 Rev O 

Procedure: LA-505-151 (N0111nal Detection L1•1ts) 

Inductively Coupled Pl1sm1 (ICP) Emission Spectrometer Operations and 
Anilys1s. _ _ 

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

Typ1c1l simple dilution for the V1ter Digestion wis 0.000476 g/mL. 

Typic1l ' s1mple d11ut1on for the Acid D1gest1on was 0.000416 g/ml 

Instrument Detection Limit ppm • 
• • Al111111num 0.0745 

Arsenic o.022J 
0ery111um 0.0006 
Boron 0.0003 
C1lc1um 0.0002 
Chromium 0.0039 
Copper o.OJ58 
Iron 0.0073 
Leid . 0.0273 
M19nes1um 0.0001 
Mercury O.OOJ6 
Neodymium -0.21JO 
Phosphorous o.OJOO 
S1m1r1um 0.1525 
Silicon 0.0314 
Sodium 0.0403 
Sulfur 0.0163 
Thi11ium 0.0646 
Tin· 0.0144 
Tungsten 0.0273 
Yin1d1um 0.0186 
Z1rcon1um 0.0141 

Antimony 
0ir1um 
Bismuth 
C•d1111um 
Cerium 
Cob•lt . 
Europium 
L.tnth1num 
Lithium 
Manganese 
Molybdenum 
Nickel 
Pot1ssium 
Selenium 
Silver 
Strontium 
T•ntilUm 
Thorium 
Titin1um 
Ur1n1um 
Zinc 

0.1424 
0.0026 
O.OOJ9 
0.0039 
0.1359 
0.0246 
0.0024 
0.0141 
O.OOlZ 
0.0011 
0.0049 
0.0147 
0.2122 
0.0631 
0.0183 
0.0010 

, 0.0273 
0.0122 
O.OOJS 
1.1405 
0.0017 
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SAMPLING AND CUSTODY DAT A 

-I 

8 
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. ·.· : .'..i: :,·>/t/.··.'•:TANK\EARMi:=PEAN,l:iJOPERATING.:::PRO.CED URE .- :-vt::\ .• 
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SUPERVISION REVIEW: 

S11rplt NU!Ctr 

2AW-BD-1 

aellnqulshed bys 

WHC-SD-WM-DP-O25 
Addendum 4 Rev 0 

CHAIN OF CUSTODY 

R-Phnt «_i.mnl P Truc:lc 

,,,_c_ I i.h 

SAMPLING INFORMATION 

TK 1O2-AW. Riser 122A 
,vA 

SAMPLE IDENTIFICATION 

s-.,le Schtdult NU!Ctr 
242-A Statement of Work 
WHc-sow-91-0002 

Received bys 

373-4655 
N/A 

N/A 

DATE: //·/~·-?/ 

Date/TINS 

Datt/TINS 

--- . 9 
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,,. WHC-SD-WM-DP-0-25 
Addendum 4 Rev O 

SAMPLE CHECK IN LIST 

Date/Time Received 11-1/2-91 0/-fO Sample ID :ZAW -LSD - I 

Project :t\:< \o.l Aw Client 7'-f\;"-.K ~P\S' 

Shipping Container IOI ~ -, b Shipping •--.l?~J..:=J_,,1,, ___ _ 
1. Condition of Shipping contalner?_..;::c:5-o-c:rJ~=;..:::;...----------

2. Custody Seals on container tntact? Yes~] Ho [ J 

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

4. Custody Seals ID I __ LJ ..... ,:;l_. --~-'='--------
S. Condition of Samples: - ·in good condttton 

__ broken 

__ leaking 

6. Samples have: __ custody seals 

,<""'"""appropriate sample 1labels 

,, 

7. The follo~lng paperwork should be accounted for (H/A tf not applicable): 
Chain of Custody l(s),.,/1w...._ _______________ _ 

Request for Special iZalysh l(s) · .\. 

B. Have any anomalies been ldenttfted? Yes [] No k'1 
9. Memos have been tntltated for all anomalies identified? Yes [] 

Printed Name Mao :7c"bA4):s, 6E le 

Signa_ture ~~ ~ 
Date/Time ;_ ~~.So 

Please send copy to Office of Sample Management Data Admtntstrator, T&-08 _ 

--·· . 1.0 

-~-



r.;,: · ·;;z~·i:;J;#.~\~\ittx~i"R!Ftft=lMf p"iff::i\NlifoP·EaAii N Gf/ e R·cf ceb lJ R·e· ~+'/fi?:: .\ _:_ ... j 
. . .• . ' · : • / .• : ' .::;~:-~:.;;~.: . • ~- . : •· ··· •. --~---•. ,. ,\'.••· .;,._ ... ;~ ·:- ~-<." >'C-»· · ·❖-:,- <:•:>- N.:!~-:,.).:.;,._. :-" ·' .. . •. '·•··• :.~ ... h~-.. ,.; ,;_:::.,. . ,.):,.,,·.•. :. '"-: .. , :·.,. .,. :;·:,., .. :·i . . . · .'t: , .. i~-. :-,._; .. :-:. :-:: :-. .... , .: ' •.. ::: ·. <: . ·. . . :./': ,~ ... ::'.: .• : :::: . .-: : ~ J 

( WHC-S0-WM-DP-025 

SUPERVISION REVIEW: 

Saq,lt Nud:>tr 

2AW-BD-2 
t:JJJ 

.. l lnqulshed byt 

1 .. 

/ 

Addendum 4 Rev 0 

CHAIN OF CUSTODY 

8-Plant Samole Truck 

?22-S l_.h 

SAMPLING INFORMATION 

SAMPLE IDENTIFICATION 

Saq,le Sdltdult IIUIClr 

24~-A State~ent of Work 
WH -sow-9 - 002 

aecelved bys 

373-4655 · 

NIA 

Date/Tl•t 

Date/Tl•: 

Date/TINt 

---· 11 
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WHC-SO-WM-DP-025 
Addendum 4 Rev 0 

SAMPLE CHECK Iff LI ST 

Dato/Time Received //-/C,,--9/ 0/</;J Sample ID,~ -EQ-_j 

Project -ft( It' +14-y,J Client -z;;;J- ~t4 • . 0 . 
Shipping Container IOI · 0-(a Shtpptng I _ I<, 3 33• 

1. Cond It I on of. Sh I pp Ing con ta 1 ner?..,,GmJ!~.a.15=:::l...-----------

2. Custody Seals on container Intact? Yes tx1 No [] 

3. Custody Seals dated and stg~ed7 Yes [';)I Ho [] 

4. Custody Seals ID I ___ L/,"""~"""1-'i'-7-'---------
5. Condition of Samples: t--tn good condition 

__ broken 

__ leaking 

6. Samples have: __ custody seals 

- - appropriate sample labels 

,, 

7. lhe following paperwork should be accounted for (ff/A tr not applicable): 
Cha In: of Custody l(s).J,uJCMII::;.... .... · ______________ _ 

'~ Request for Special ~s l(s) · \ 

e. llave any anomalies been tdent tried? Yes [ ] No lx1 
'• 

9. Memos have been tnlllated for all anomalies 1denttfled7 Yes [] 

Printed Hame{t~~v~ 
Signature _ _ 4 L __ 

Date/Time 11-1r~~ Jaso 

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

-- . 1.2 

I 



W I r WHC-S0-WM-DP-025 J 
DON'T SAY IT ••• rite t · Addendum 4 Rev O • D>.TE __ tij/3/9' 
TO_________ FROM~ ~fv 

?/ 

~000-101, ._. .. 

~ DON'T SAY IT --- Write It! 
, DATE /2/11/0 

TO ________ _ 
FROM ~ ~,__, 

"TO MAKE LIFE LAST, PUT SAFETY FIRST• + 



.. 

M 

'-1 . .;._, : .;._:_,·<.;._a::'>...;.;;;.,<::.;...;.:>;.;...;:=:;:,;;;;;..;.;.\ J .;;,;;.;,; ... ~_N.;._ .. K~.• ,:1=:,,~ __ :f::. __ .~ ____ J\1 ___ 1,,.I~J:!=.~~;.;;;.;;.;❖- ·•:· - :=N __ ]..;.;;.,~(P __ .,,.,,,.P.;;,;,.;;<·>,-~ __ -J:l __ ., .A--.. -J,;,;,_,.,:J .---N __ .. c;---·tP __ .:J~.;.;..;,;=' ,o __ •· :._¢---E.o_· _LJ_R_E_.\i_t>,'_•·•• --1 
WHC-SD-WM-DP-025 
Addendum 4 ~ev 0 

CHAIN OF CUSTODY 

Sample Truck 

222-S 

SAMPLING INFORMATION 

~-?AnA 

N/A 

·::~=~,~~::EJt:ti~c~t~;[; 11 / r: A I ~':~'.~,~~i1~rl ;¥~~9.jf;~::! l:tr~:;{J 1 ~ IS- · 
·:::s;;r;::t~;.n~; ::.:;f:;1:ij{ ~ U/-Ah. J -TA.\., / 0 2-A LU 'D ':-- - -# 22-A 

N/A 

SAMPLE IDENTIFICATION 

Saq,le Nuiber Slll'f)ll Sehewle IIUN>er 

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

Date/Tl•: 

Relinquished by: lecelved by: Date/Tl•a 

- ···· 

• I 
I 
I 



, 

I":' 

SAMPLE CHECK-IN LIST 
w~t-'s~~'a'r-~ . c91J-A ~ 

. Addendum 4 Rev 0 
Date/Time Received 6/Jo/'fl l</<I< Client Name~~ 

. . . {) 
Project/Client I c?CJJ-At..J- /tJ:),&t.J Batch or Case I ~O.J,A4.J 

/"S~ .,.?o,2-7) 

Coo 1 er ID ( 1f noted on outside of coo 1 er) _..,LT...t.F_-=5::.......;.· ---~~ei...i'+r..;✓~4c::.... ...... · ~:...;:2.=1..,;;..2_....;;;;...._ 

1. 

2. 

3. 

4 . 

5. 

6. 

7. 

e. 

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

Custody Seals dated and signed? Yes~ No [] 

Chain of Custody record is taped on inside of cooler lid? Yes [] No [ ]PA 
Vermiculite/packing material is: Wet [] Ory [] ___ /v;......;.-4..,' ____ _ 

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

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

~amples have: __ tape 

Ill!) appropriate sample 

9 • S amp 11! s a re : 

__ clips (in cans) 

1 custody seals 

__ hazard labels 

__ in good condition 

__ broken 

~~~ 
__ leaking ' 

__ have air bubbles 

__ other 

10. Samples rec_eived at~ °C. Coolant type -.:./Ut;;.i'?..c;:A _________ _ 

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

" Chain of Custody l(s) --~+-"..._,,) __ -________________ _ 

Request for Analysis l(S') _________________ _ 

Airb111 ' !U/tt: . Carrier..Aaalcaa44tL 

12. Have any anomalies been identified above? Yes P<J No [] 

13. Memos have been initiated for all ano~alies identifie~s ~ 

Printed Name/Signature ~~.:::.L:.~~W~~'-"::'l!!!U'1',,0ate/Time ~() 

13 
.... --~ 15 

I 
- I 

I 



WH(-Sn-WM-nP-n?t; .. . 
Add1~ndum 4 Rev o 

SAMPLE CHECK-IN LIST· 
SAMPLE NUMBER MATRIX 

c~ AGREEMENT 
WHCID SAMPLE LABEL OF 
NUMBER NUMBER NUMBER INFORMATION? 

/ IJ 11-~ ''1/1/ ).c;"':l-1a/- ,rVJ ,..!)A~.:, .'l.l qt .;..4 Ji/O -. ' 
-

.. 

I.{) 

I 

.. 
I 

: 

I 

Page 2 of 2 

14 

:16 



: 

Addendum 4 Rev O 
CHAIN OF CUSTODY 

C. C. P1tkoff 

Met~l>d ot stiipiiie,n~\'.:r Sam 1 e Truck 

SAMPLING INFORMATION 

SAMPLE IDENTIFICATION 

Saq,le Nud>er Saq,lt Schedule Nuiotr 

N/A 

FSS-T-63O-OOOO1 1 FD-A, Routine 2 

Rellnquhh 

Datt/Tl•: 

Relinquished by: Received by: Date/Tl•: 

..... ,. - ·I ' ,- .. I I • - ~.-. I - • • • 

' . 

17 



WHC-SD-WM-DP-025 
Addendum 4 Rev ·o ---------...-----_.;.~-, 

Date Sampled· · Time S'ampled 

Sample Site or Sampling ID 
Time Received al 

Delivered by (Signature) • 

. ~~-~ 
Dose Rate 

Custodian (Signature) Disposal Date 

Payroll No. Tech/Receil,er (Signature) Date 

K 

~, : ~ 

ott . 1 .J .. 
r-,. 
:·1 

• '.;,,; 
•; 

· I .· I ';(... .,, 
., 

I 
l ~·· :,1 ··-· 

I 
,. 

I 
!; , I I 

jl : 
-1 -n+ ',, 

i' ' I l I 

I I' 2::)4 !, I I 
i I 
I d-. 
[ 

BEST AVAILA LE C PY 

uuu:.:~s 
10·6000-347A ( 

·~ ; . 

I 
I• 



~ 

~ 

I 

11 Pw ai,.,~ Cont•ln!il 
WHC-SU-WM-DP-025 

. /2., I. Addendum 4 Rev O J ' 
4JL&!j/?I N<X! Cllen~ Name /ad- ✓~ 

, c!J..i(A..) ~ /19/- '3 

Projecl/Cltent I o>41- )OJ. .13w Batch or Case I .l{f5L!.1?, 2 2.A 

Cooler ID (tf noted on outside of cooler) -T~E~-~l~~---------
1. 

2. 

J. 

., . 
s. 
6. 

7. 

8. 

Condttton of shipping container? ..i.~~=..:i:-------------
Cuslody Seals on cooler Intact? Yes [XJ 

Custody Seals dated and signed? Yes _(XI 
Ho [] 

Ho l] 

Chain of Custody record ts taped on Inside of cooler ltd? Yes [ ] Ho (/J ,.c/.A-

Vermtcultte/packtng material ts: Wet [ ] Dry ( ] __ ,v...._)t ________ _ 

Each sample Is tn a plastic bag? Yes (] Ho (] ---'tv~A~------
Humber of sample containers tn cooler: ___ _,__ ________ _ 

Samples have: __ clips (In cans) 

__::;t,__ custody_ seals 

__ hazard labels 

__ tape 

~ appropriate sample 
labels 

9. Samplt!s are: __ tn good condition 

__ broken 

__ leaking ' 
__ have air bubbles 

__ other 

10. Samples received at ~ °C. Coolant type __________ _ 

11. The following paperwork should be accounted for (N/A tf ·not appl tcable): 
)> 

Chain of Custody l(s) 41~------------------

Requesl for Analysts ~J_.M~J __________________ _ 
Alrblll ' . · II~ Carrler._,~/,,C./Uktd,~£ 

12. llave any a_no~al les been Identified above? Yes [ ] No w_ 
13. Hemos hive been Initiated for all anomalies Identified above? Yes [] 

Prlnled Hame/Slgnalure /tfRA~ale/Tlme ~ 
P111• '/'~ . ~ 

13 
BEST AVAILABLE COPY 

19 

·m 



SAMPLE CHECl{-IN LIST· .WHC-S0-WM- DP-025 
. SAMPLE NUMBER MATRIX Addendum 4 Rev 0 

I 

11 
--=' - I 

' 

l AGREEMENT 
WHCID SAMPLE LABEL PNL ID OF 

NUMBER NUMBER NUMBER INFORMATION7 

~ L\ 1'31l 2.AU(,1141-3 I,_ - \ 

r --. IP' 

It~~r-y~•·J\t. \ A. q~q b ., QJ.tr,~ 

3 QJ..\ \ ('\ 

'-t ct" \ f') 
_c::._c_Y"(\l - VOA 

/ 1 AJU:i '2.. R Gl~J'/ 

·,:<r 1/C,A-

'C\rtJ 2- ~ Cl-4.1.<.. . 
' 

. 
-

~ 
I 

. I 
I 

l 

,. 

-
' 

l"? 

"" . 

P1111 2 of 2 

14 

20 



222-S 

u w:r:z2 9/-L 

... 

M 

Relinquished by: 

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

CHAIN OF CUSTODY 

SAMPLING INFORMATION 

SAMPLE IDENTIFICATION 

Sll!ple Schedule Nuioer 

FSS-T-630~00001. ED-A, Routine 2 

CHAIN OF POSSESSION 

Received by: Date/Tl•: 

Received by: Date/Tl•: 

11'1FPt1smtJ-er:nrnrr1sn1tm :rm: 11ne ·,nmw · rnrr,_c r :r rz 

21. 

:• :s · rte 



.. 

, : 

JI , i 
:r; · , 
ilj 

~ - 1 
; f · I 

I I 

, 
· I 

I :1 

(~' ,, 
, 1, 

. ,.,... 
I 

I ! ! 

T 
tr 
:1 

~i-

i 
I 
~ 

; 
,/, 
1: 

I 
I 

' i 
I 

, 1 

! ! 
I 

! 

... I 

: I 
i 

'i 
• I 

I 

' ; ' 

' 

..... • ~ • . ... __:__,, I 

Delivered by (Signature) 

a__~ 
Custodian (Signature) 

WHC-SD-WM-DP-025 
Addendum 4 Rev . 0 .. D_a_t_e-Sa_m_p_l-ed ___ ...,._T.-,m-e_S_a_m_p_le_d ___ "" J/ 

LABORATORY ID 1 ]
1 

-..:.4 1 
· I 
I Time Received at 2: 

Dose Rate 

,;J(J"~ 

Disposal Date 

Payroll No. Tech/Receiver (Signature) 

\. , 

\. I 

\ l ' <{ 

• I 

~ 

. 

2. 

. ' 

t . • • • 

• I I • • 

·uou:!J .. ~ 
. · . .. I ' t I •.. , I ' . .. . . . ~ . . ~ 

10-6000•347 

I 



N 

., 

; -. ·. • . 
1 

WHC-S0.-WM-DP.~0?5 . 

Date/Time Received q,-7-'1/ /,, ZID ~
nciumct l~~l ia.me ~c,::;..;';.:,C.:..·_/J;....:.,~n~~:;;;,;...f;....J.. __ _ 

/, 
I 0'2-Aw . 

Project/Client I 2l.//-,9:tu .. <fA-NIC. Batch or Casa I fZJSt:72. d 22/r 
p, ~ ~ ~; c,. e. P~ r,t~-1-1- ~ Ht>, -z._A-w ,;-1. 2. 'I 1-1 

(;ooler l D ( If noted on outs I de of coo 1 er) --:B::::;_-....;/...;8';_ ___________ _ 

1. 

2. 

3. 

4. 

5. 

6. 

1. 

e . 

Condition of shipping container? _;_,4=-Lµ..1,~---------------
,4 • ~ 

Custody Seals on ,~Jar Intact? Yes [ ] No [ J ~ 

Custody Seals dated and signed? Yes ( ] No [ ] ~ _
4 

:. , 

-~~ 
Chain or Custody record Is ~aped on Inside of cooler lldf Yes (..-1 Nol] 

Vermiculite/packing material ts: Wet [] Dry (] -'-IN'-'d:~------
Each sample Is In a plastic bag? Yes [] No [] _,N~A:..__ _____ _ 

Number of sample containers In cooler: __ .,_ __________ _ 

Samples have: /{A; clips (In cans) 

KQ custody seals 

L hazard. labels 

Nd: tape 

\/"" appropriate sample 
1 abe1s 

9. Samplds· are: ✓ In good condition 

.Y1: broken 

po leaking ' 
tYfl: have air bubbles 

M other 

10. Samples received at NA- °C. Coolant type --~..;.,q.. _________ _ 

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

Chain of Cust;dy l(s) _. _e~1....;~=--1r~~=~-----------
Request fo~ Analysis l(t) ~~~;_ ______________ _ 

Alrblll I , N~ · Carrier ...,;li;w __ !J ...... ..._ _____ _ 
12. llave any 'anomalies been Identified above? Yes ( ] No [~ 

13. Memos h~ve been Initiated for all anomalies Identified above? Yes M 

L)or / ~ 
Printed flame/Signature lbuia"rllA;:12_. ~A ✓ Date/Time 

h"ifr.9-.a.-~ 
6,- 7-9 / 

13 

23 



WHCIO 
NUMBER 

l~iQ'~ArJ tr, f 
~ 

-~ 

'4 

I~~· \/n>.f')~h 

\ - ~~ \ ? 
,I 

~ 

. I \/till _ 

\ C\f\.~ 'L 

., 

. 0--

WHC-SD~WM-DP-025 
Addendum · 4-~ev 0 

SAMPLE CHECK-IN LIST 
SAMPLE NUMBER MATRIX 

SAMPLE LABEL PNL 10 
NUMBER NUMBER 

Rct~G'4 
Q. Ai..\c·\ 
"rt qL.Jc'\~ 
~ Dr~\~ 

. 
lt\lc_ 

~~~?n 

~ct4J\ 

Page 2 of 2 

14 

AGREEMENT 
OF 

INFORMATION? 

___ ,. 24 



WHC-SD-t!M-DP-025 
~ . Addendum 4 Rev. 0 j 

CHAIN OF CUSTOD 

N/A 

SAMPLE IDENTIFICATION 

S~la Numar Saq,la Schacilla Nuitiar 

- 2..AWSZt9/-I FSS-T-63O-OOOO1, FD-A, Routine 2 

... CHAIN OF POSSESSION 

Q'2,f5 
Data/Tl•: 

Rallnqulshed by: .. calved by: Data/Tl•: 

25 



-. . . ·-

ri 

'• 

11 ,_ lhlH'ne ConlaiM'1 

WHC-SO-WM-DP-025 

/ 
Addendum 4 Rev O /J 

Date/Time Received fr;-7-410210 lw-4-- Client Name ~c.,~,e~-___ ,_n.:...7C;;_4 __ f_.J. __ _ 
. l . . 

1 oz-A-w 
Project/Client I 2tfl-/4-tu- 't~.>JIC Batch or Case I /ZJSc:72 t:t 22,'f-

p, bl ~ ~;. C.. C. P1 T1~1J-f--l- ~ ND. 7. A-w ~-2, "2. q J- 1 

-Eooler ID (if noted on outside of cooler) --:B::::;.....-...;/...;f __________ _ 

1. Condition of shipping container? ~4=-LJ.J,../,'-,:::,, _____________ _ 
A' ~ 

2. Custody Seals on ·,~er intact? Yes [ ] No [ ]~ 

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

4. Chain of Custody record is uped an inside of cooler lldi Yes [,1' No [ ] 

S. Vermlcul lte/packtng matertal ts: Wet [ ] Dry [ ] """""-lN""'A-~-------

6. Each sample is tn a plastic bag? Yes [] No [] ...1.N~A:'--------

1. Number of sample containers in cooler: --L-------------
e. Samples have: 

9. Sampl~s are: 

/{I; cltps (1n cans) 

l(o custody seals . 

L hazard labels 

✓ in good condition 

N'/I- broken 

Ntf: other 

Nit- tape 

\/' approprt ate s amp 1 e -
1 abel s 

AID leaking ' 
Nft have air bubbles 

:""'J 10. Samples received at Nlf: °C. Coolant type _:;..;.H...;..'fr-~---------

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

Cha tn of Cust!dy I (s) _. _(!,-'Jf'f--=t!---h'~'---,;a,..;....;a..a._.aa... __________ _ 

Request for Analysis I(~) ___,?,,..~--------------------
Airbill I · N~ · Carrier ...:w~.-:i...~u.~.c.: ______ _ 

. 
12. Have any anomalies been identified above? Yes c'] No [~ 

13. Memos have been initiated for all anomalies identified above? Yes ~Al 

L)o, I~ 
Printed Name/Signature lfpM41wn,... ~A < Date/Time c'J,- 7-t:J / 

···'IJ;.:9-.t/_.~ 
13 

--··· 26 



; ... .. SAMPLE CI-IECl(-IN LIST· 
SAMPLE NUMBER MATRIXWHC-SD- WM- DP- OZS 

Addendum 4 Rev O 

AGREEMENT 
WHCID SAMPLE LABEL PNL ID OF 
NUMBER NUMBER NUMBER INFORMATION7 

R c; 2-:z. 7 !¥'. Jlt-W 5~~ q I- I . 7/llfll 7/,'(/t:tf 
-

. 

I 

Page 2 of 2 

14 

27 
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·I 

S~l• Nuaber 

r 
2.AWS-2291-2., 

.. /{'1 
' 
.. 

.. 

Rel lnqulshed by: 

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

CHAIN OF CUSTODY 

SAMPLING INFORMATION 

SAMPLE IDENTIFICATION 

Sll'f)le Schedule Nuitler 
1 

1-?4nA 

N/A 

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

Data/TIM: 

Received by: Data/Tl•: 

,r;:mwnmr:neswr:m;; t ee::mrrermm· .... mtr 1;1wes nnrr sznrrs rer: 

/ s7 os 

28 
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WHC-SD-WM-DP-025 
1~1:>/14C'J-i q<fa1 a,4J~ · Addendum 4 Rev u.--------------....----. 0 vy ~ Date Sampled Time S.impled 

~ 1~).). 9~/ l~ LABORATORY 10 
I 

o I . . 

Time Received at 222-S 

Disposal Date 

Tech/Receiver (Signature) 

80-6000-347 (10/89) 

UUU5951 
.. 

\ 

\i 
\ . 
I 
I 
i 
! 
i 
.i 

l 
1 

--l 

\ 
I 

I 

•· ( 
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WHC-SD- WM-DP-025 · C>(7.,t n e,.v~ ~ ., 
-- -·-· · -,-;-,.,~c:.:i:. .. ··- -·-. Y4nL-'"""

1
' -·

11 
/? . .. ~/( ~'-~ ~ _4j·'1 

/ / /q Cl i t H I ~ --:11 
Addendum 4 Rev O ~ 

Date/Time Received 4:2
7
~ I . en . ame . __ 

Project/Cl tent I c)C/J~Au) -/tJJ..AW Batch or Case f »~ 66)-d 
725J~t...J 

Cooler ID (tf noted on outside of cooler) -~G~- -~-~~~~~-=~-~~Y~)~c~) __ _ 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

Condition of shipping container? _GcoJ==~-----------­
Custody Seals on cooler Intact? Yes C>'1 No [] 

Custody Seals dated and signed? Yes~ No [] 

Chain of Custody record ts taped on Inside of cooler ltd? Yes [] Ho [ ] µA 
Vermlcultte/packtng material is: Wet [ ] Dry [ ] __ ___.JV___.A-....__ ___ _ 

Each sample ts In a plastic bag? Yes [ ] Ho [ ] AJA 

Number of sample containers In cooler: ____________ _ 

8. Samples have: __ clips (tn cans) __ tape 

X custody seals 

__ hazard labels 

__ In good condition 

__ broken 

__2i appropriate sample 
labels 

9. Samplt!s· are: __ leaking ' 
__ have atr bubbles 

_ _ other 

10. Samples received at ¢. °C. Coolant type __________ _ 

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

Chain of Cust;dy l(s) .tla~rlu,_=_-___________ ;__ __ _ 
Request for Analysis l(t~---------------------

Alrbill I · 4J/tt · Carrlerl~Jl/'4'A4<e(} 
. 

12. llave any anomalies been Identified above? Yes ( ] No [,>f 

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

Pr In led Hame/S I gna lure //2&1; Jo/4~~~-Dat•/Tlme 
Page 1 of Z 

BEST AVAILABLE COPY 13 
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SAMPLE CHECl{-IN LIST· ~HC-SD-WM-DP-025 

SAMPLE NUMBER MATRIX Addendum 4 Rev 0 

AGREEMENT 
WHCID SAMPLE LABEL PNL ID· OF 
NUMBER NUMBER NUMBER INFORMATION? . 

A C,..):l.'I ~ At.Jc;~ ,a,_..]_ "l/,4/ 

(7 

rtn}/l)Qt:.C\r\.l ,r- I R q~q~ 
.J. OtL10~ 

3 ~'-ll'\49 

~ 0,Ll\L 

~~..M..t 1/0A 

\ an.D 2..- ~ ~l"'.l~ 
. 

voa 
, (} 1\-~ . A. ~ .l..)_.-

M I 

I 

I 

Pl91 2 of 2 

14 __ .,. _ 
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,,.,.. . . 

...... 

Saq,le Nuicer 

WHC-SO-WM-OP-025 
Addendum 4 Rev 0 

CHAIN OF CUSTODY 

Sample Truck 

222-S 

SAMPLING INFORMATION 

'---1"1 I-A LJ -- l Ato&~ 

SAMPLE IDENTIFICATION 

s...,le Schedule Mustier 

N/A 

N/A 

2A W S2.2 91- 2.. FSS-T-630-00001~ EP-A, Routine 2 

Relinquished by: Received by: 

_.. ..... . . 
32 
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11 ,_ lhlnlne Conl•lnerl _j 
. WHC -SD- WM-DP- 025 c:9s/.) -A Wt?~~., 

/ 
Addendum 4 Rev O 1/~ / ~ 7~"· ~ 

Dale/Time Received /o,/Jr7_q1 . Client Name I JHZ?z-,LT¼,,,-,.,-/ · 

Project/Client I c)C/1-Au) -/LJJ..AW Batch or Case I ~~ ~-d 

Cooler ID (H noted on outside of cooler) G , ..JL.d ~,,.JJQ 

1. 
.. 

2. 

3. 

4. 

s. 
6. 

7. 

8. 

Condition of shipping container? _GooJ=:=:::~------------­
Custody Seals on cooler intact? Yes D4 Ho (] 

Custody Seals dated and signed? Yes b<] Ho [] 

Chain of Custody record 1s taped on Inside of cooler ltd? Yes [] No [ ] µA 
Vennlcullte/packtng material ts: Wet [] Dry (] ___ /f.}~,,4i;_ ___ _ 

Each sample ts in a plastic bag? Yes [ ] Ho [ ] AJA 

Number of samp 1 e containers t n coo 1 er: _____________ _ 

Samples have: clips (1n cans) tape 

¼. custody seals :6. appropriate sample 
labels 

hazard 1 abe 1 s 

9. Samp 1 f!s· are: In good condition leaking · ' 
broken have air bubbles 

__ other 

JO. Samples received at¢. •c. Coolant type ___________ _ 

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

Chain of Cust;dy l(s) .. ~..__,,~..,,.--------------------

l(tf.:._----_____________ _ 
· Carrier lAon:,J l/'LlM<< (} 

Request for Analysis 

Airbill, -· -45-b ..... ~-· ----
12. llave any anomal tes been 1dent t f1ed above? Yes c' ] No [>-f 
13. Memos have been initiated for all anomalies identified above? Yes [] 

Printed Name/SI gna lure //tilt/; '3,;/2A,J~Da l e/Tlme 
, • 111 1 of Z 

13 

. _ , ... 
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. · WHC- SD-WM- DP- 025 
SAMPLE CHECK-IN LIST• Addendum 4 Rev 0 

SAMPLE NUMBER MATRIX 

AGREEMENT 
· WHCID SAMPLE LABEL PNL ID OF 

NUMBER NUMBER NUMBER INFORMATION7 

A q_,~q -'l 4t.J.c. "1. ·,a J-..:L . l/,1!.,/ 

t7 
-

. 

; : 

I 

I 

I 

. . 

P•11• Z of Z 

14 
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.,j .,;;;;: ":'.5;;'c1' : ;r_ANK/Lf,;RM/ f>UANJYOf'E~Ai:tN G,'PR() c Eo u RE·3 j ...._ __________________________________________ .=,; 

\.__,,· 

WHC-SO-WM-OP-025 
Addendum 4 Rev O 

CHAIN OF CUSTODY 

. . •'. : .. :.:.::;::_._ . 
. Met~od :·of:·shi?Mritf), Samp 1 e True k 

•• • ,•:-•. -.•:•,•-··•:-·-= . • • •• ~--:-.• ·-

,:,: s_h ipj)ed:,'.::i:_~,::::}:::%/:}tj\: 222-S 

SAMPLING INFORMATION 

N/A 

t~=~ti,:i;;tr;~:f~::=~(:' 11 / r-:,,, J ~- t~;;~m:1::=:t r4S7+91f:1F l:::: r:J~:: 1 1 l. 1:s- · 

i:s~~~fi:~1(,~::f;:J\:\:{ ~~I-AuJ -TA .. ,t1 102-AIJJ 'R-;-~i;-e -:# 22.-A . 

SAMPLE IDENTIFICATION 

Saq,le Nuiber Saq,le Schedule Nurber 

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

Date/Tl111e: 

Relinquished by: Received by: Date/Ti•: 

C,30 
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_, 

- - .. -.. -- -· .... -.... - .. ,. .... ..,) . 
II,.. ,...,in. Contain.rt ,, e ,I ,_ "'"" A 7_ I 

~JHC- SD-WM- DP- 025 - · c9'/J-n . c;;,c.;"1~ 
/, Addendum 4 Rev O J.._ 1 _ / 

Date/Time_ Received /r;q/'fl /</</,~ Cl lent Name 44'i1Liffin,u 
Project/Client I_ ;?CJ/ -A~- /tJ:) fJG.J Batch or Case I _LO,;),A'-c.) 

wJ-..,t. 4/S~ ~oJ-7/ 

Cooler ID (1f noted on outside of cooler) TE-S - ,,>du/ 4 -~2.J:L 

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

J . Custody Seals dated -and signed? Yes l>f No [] 

4. Chain of Custody record ts taped on inside of cooler lid? Yes [] No [ JP.A 

5. Vermiculite/packing material 1s: Wet [ ] Dry [ ] _ _,.;Al:.;._;;A-'-------

6. Each sample ts in a plastic bag? Yes (] Ho (] A/A 

7. Number of sample containers tn cooler: __ __._ _________ _ 

B. Samples have: __ tape __ clips (in cans) 

_j(_ custody seals 

__ hazard labels 

lflJ -appropriate sample 

~~~-
9. SampUs are: __ in good condition 

__ broken 

__ other 

-- leaking ' 

__ have atr bubbles 

10 . Samples received at lJ/A_ °C. Coolant type -..;.&;;.,.~.~-=----------
11. The following paperwork sho~ld be accounted for (N/A if not applicable): 

• Chatn of Custody l(s) ~l7.,_,,,...J __ ... ________________ _ 

Request for Analysis I(~) _________________ _ 

A1rb111 I N/tt: · Carrter~/CtZa4&e£. 

12. !lave any anomalies been identified above? Yes P<J No ( ] 

13. Memos have been initiated for all anom.altes identifte~~,,s t,4 

Printed Name/Signature ~~~JR.~~'U,,s,B..d~;uaate/T1me t/JoJ.z.1 /s3d 
' I 

13 

BEST AVAILABLE COPY 
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WHCID 
NUMBER 

·--- - -----·---· ====-====::::=:a:====-======= 

SAMPLE CHECK-IN LIST· 
SAMPLE NUMBER MATRIX 

SAMPLE LABEL 
NUMBER NUMBER 

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

AGREEMENT 
OF 

INFORMATION? 

·,VO -

11-------+------'• L--------1-------11 

~~ 
~~~~-· 

11----+---~ ~ 

. 6./1/~/ 

.~/4.-,Q.. -

\ \ ' \ 

'"" 1 of 1 
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Smrple Nt.mber 

2A w to\\C\ \-Y 

Relinquished by: 

WHC-S0-WM-OP-025 
Addendum 4 Rev O 

CHAIN OF CUSTODY 

SAMPLING INFORMATION 

SAMPLE IDENTIFICATION 

SMl)le Schecaile Nuar 

' rime . o "T i;S-

A 

N/A 

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

Date/Tl•: 

Received by: Date/Tl•: 

38 
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Custod ian (Signature) 

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

Date Sampled 

• 
1im_e Sampled 

Time Received at 222-S 

Disposal Date 

£~~~~~-------..J.. _______ ...1...:..... ____ _:....::....__J 

Payroll No. Tech/Receiver (Signature) 

AN~ 

2. 

' I 

)/;_ A I 

BEST BLE OPY 

--- 39 

10-6000•347 (10/89) 
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WHC-SD-WM-nf.-925 .. 'd· ., .. ..,, • ._. ........ h' .... 
A denaum 4 Rev 0 .. 

Dale/Time Received (1,~B/ Jj/cXJ 

Project/Cl lent I ;} </I -/6,:i AW 

Cl lent Name .;/mL, ~ 
;;:;:.; (., 1161/­

Batch or Case I Al5~L zz,n 

__ Cooler ID (If noted on outside of cooler) ~L~~--~/~J~--~,M~~~-~~4~z~L~Y~-

l. ·condition of shipping container? ..s.6-~e,~~~-:;.t__ ___________ _ 

2. Custody Seals on ~Intact? Yes ()c1 Ho [ ) 

3. Custody Seals da~ed and signed? Yes'() No [] 

4. Chain or -custody record ts taped on Inside of cooler ltd? Yes [] Ho [ J ..,t)A 

5. Vermiculite/packing matertal t.s: Wet ( ] Dry ( ] ----lt,}~~'-'-----
6. Each sample ts In a plastic bag? Yes [) Ho [] ~ 
7. Humber of sample containers tn cooler: __ ___.;,_ ________ _ 

B. Samples have: clips ( In cans) . tape 

~ custody seals apcroprlate sample 
1a els 

· hazard 1 abe ls 

9. Samplt!s are: tn good condition leaking ' 
broken have air bubbles 

__ other 

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

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

Chain of Cust;dy f(s)
4
~=W.__-+-/ ________________ _ 

Request for Analys If.ct) .... ~~:.----------------

Al rblll I ~ fT" Carrier L/4:i,.,.,,,.., aa<1.a, « (2 
12. llave any'anomaltes been Identified above? Yes ( J Ho pd . . 
13. Memos h~ve been initiated for all anomalies identified above? Yes [ ] 

Pr I n led llame/S I g n al ure /;?Mc J<iu,,u&,;j/£;&._,~, Dale/TI me 6,/Mt / 9'9'5 . 
,.,. 1/412 · v-- 7 

13 
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SAMPLE CHECl{-IN LIST· WHC- SD-WM-DP-025 
Addendum 4 Rev O 

SAMPLE NUMBER MATRIX 

AGREEMENT 
· WHCID SAMPLE LABEL PNL ID OF 

NUMBER NUMBER NUMBER INFORMATION7 

. JJ 1/31> 'J Alv /A 11'11 -4 
, 

v .. ~~ 

r.7 

rrl\lr1R/ ... C1\i, e___.- I ~~~Q-, 

.l:= A'-loq 
~ ~.cJ l I 

</ Q'-\ ,<Z 
.. . 

~.cm; vriA 

b \ n/\Jn.. · R. q Lo\ }_-, 

el. 
1i/ f"J A 

i llr,J, a. O\'-..\ -"'-~ .. 
I 

• . 

.. I 

. 
I 

. 

P111 2 of Z 
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, I 
-- Sample _ ID 

R.. q4 I~ II 1I f,/{,,o, 
Q(jl/JI) /7,fJY:. , 
'I'S f•/-; ~e,_\ 
i11.( - -fo.,_ ,lt7- - ,..., 0 'f . - t;., ,,-;_, 

feCi '//5 /It, 171 /7{ 

R qlf I? 

I<· ffl/0 7 - I I 

-

' 
. ' 

" 

r 

-
. 
0' 

-

: 

i 

I -

.. . , 
; 

, , 
; , 

/ 

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

SAMPLE CHECKOUT LIST 

\O'--\f---u 

T!ch.sign./pyrl Sample outfsample 1n Date/Time 

~!!f!:!~f poO /JJ5 
6-/',J·Cil 

,,,s r,)~ 'I Ill ---·~ J Joo .. 
~ l-5. 

J:,el.b7 ' 
~ -t (1.N-<l ~ /14-;J, / I 5 /3µ0 611r-11 

Ge z ?.S""° 
~ ..... JPl Q, L t'f,'ro Ill~? 0 ,--r r-9 f 
2002-t 

e/U.. 0;13o l3'30 6-19-91 

., . 

. ... 

COPY ---3 

Custodian/ da __ 
1" • mc:o 

!P/16/o/_/ 
uf_l. ~IY. )~r~ 

u· b/11/JI 
J,,{, · . Li./. •J,,. /T/J7 vi'.11 .,I ~- ,,....J 

~~lflf! i / ' 

. ~J~ 0.dtY . iJ _ 
V b;/9. ~11 

½A;:~(~~ 1 1 

(J \ 

I 

·i 

I 
I 

-
I 
I 
I 

·• . . 
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Addendum 4 Rev 0 
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Addendum 4 Rev O 

SAMPLE DATA SUMMARY 
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WHC-SD-WM-DP-025 
Addendum 4 Rev 0 

(PAGE 1 OF 4) 

SUMMARY DATA REPORT 

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

Undigested Sample Results 

Sample Sample Duplicate 
R9415 R9415 

Am 241 INSUFFICIENT INSUFFICIENT 
SAMPLE SAMPLE 

GEA (Cs137) 1.46E+4 uCi/L 1.49E+4 uCi/L 
Eu 154 <1.75E1 uCi/L <2.26E1 uCi/L .-. 
Eu 155 <3.82E1 uCi/L <3.79E1 uCi/L 
Sn 113 <2.73E1 uCi/L <2.99E1 uCi/L 
Cs 134 1.74E2 uCi/L 1.73E2 uCi/L 
Ru 103 <2.14E1 uCi/L <2.32E1 uCi/L 
RuRh 106 <2.81E2 uCi/L 5.34E2 uCi/L 
Co60 <6.77 uCi/L <6.41 uCi/L 
Nb94 <5.49 uCi/L <5.70 uCi/L 
CePr144 <1.57E2 uCi/L <1.60E2 uCi/L 
Ra226 <3.16E2 uCi/L <3.13E2 uCi/L 

Pu 239/240 7.78E-2 uCi/L NA 
Sr 90 (08-22-91) NA NA 
Sr 90 (10-08-91) 10.31 uCi/L 9.41 uCi/L 
Total Beta 1.44E+4 uCi/L 1.47E+4 uCi/L 
Total Alpha <1.44 uCi/L <2.08 uCi/L 
H3 5.88 uCi/L NA 
u 4.49E-3 g/L NA 

--- 45 



WHC-S0-WM-OP-025 i Addendum 4 Rev 0 

' 
(PAGE2 OF 4) ' 

Sample Sample Duplicate 
R9416 R9416 

Am241 INSUFFICIENT INSUFFICIENT 
SAMPLE SAMPLE 

GEA (Cs 137) 1.50E+4 uCi/L NA 
Eu 134 <2.10E1 uCi/L NA 
Eu 155 <3.90E1 uCi/L NA 
Sn 113 <2.87E1 uCi/L NA 
Cs 134 1.89E2 uCi/L NA 
Ru 103 <2.19E1 uCi/L NA 
RuRh 106 <2.73E2 uCi/L NA 
Co60 <5.19 uCi/L NA 
Nb94 <6.02 uCi/L NA 
CePr144 : <1.53E2 uCi/L NA 

. 'Ra 226 <3.15E2 uCi/L NA 
Pu 239/240 3.69E-2 uCi/L 3.67E-2 uCi/l 
Sr 90 (08-22-91) NA NA - Sr 90 (10-08-91) 8.10 uCi/L NA 
Total Beta 1.32E+4 uCi/L NA 
Total Alpha 1.68 uCi/L NA 

· M H3 5.65 uCi/L NA 
u 1.88E-3 g/L NA 

0--

Sample Sample Duplicate 
R9417 R9417 

Am 241 INSUFFICIENT INSUFFICIENT 
SAMPLE SAMPLE 

GEA (Cs 137) 1.61 E4 uCi/L NA 
Eu 154 <8.85 uCi/L NA 
Eu 155 <2.10E1 uCi/L NA 
Sn 113 <1.65E1 uCi/L NA 
Cs 134 1.75E2 uCi/L NA 

--·-· 46 -· --·· 



WHC-SD-WM-DP- 025 ~ Addendum 4 Rev 0 .... 
=a 

(PAGE 3 OF 4) 

Sample Sample Duplicate 
R9417 R9417 

Ru 103 <1.15E1 uCi/L NA 
RuRh 106 4.78E2 uCi/L NA 
Co60 <2.57 uCi/L NA 
Nb94 <2.97 uCi/L NA 
CePr144 <7.67E1 uCi/L NA 
Ra226 3.07E2 uCi/L NA 

Pu 239/240 1.29 uCi/L NA 
Sr 90 (10-08-91) 10.31 uCi/L 9.41 uCi/L 
Total Beta 1.47E+4 uCi/L NA 
Total Alpha <2.16 uCi/L NA 
H3 5.56 uCi/L 5.83 uCi/L 
u 4.62E-3 g/L 4.26E-3 g/L 

Sample Sample Duplicate 
R9418 R9418 

Am241 INSUFFICIENT INSUFFICIENT 
SAMPLE SAMPLE 

GEA (Cs 137) 1.51 E+4 uCi/L. NA 
Eu 154 <3.69E+1 uCi/L NA 
Eu 155 <7.10E1 uCi/L NA 
Sn 113 <3.95E1 uCi/L NA 
Cs 134 1.62E2 uCi/L NA 
Ru 103 <2.93E1 uCi/L NA 
RuRh 106 <4.33E2 uCi/L NA 
Co60 <8.19 uCi/L NA 
Nb94 <7.55 uCi/L NA 
CePr 144 <2.30E2 uCi/L NA 
Ra226 <4.12E2 uCi/L NA 

-----
·1 ~~ 



0 

,'(' 
\ -

Pu 239/240 
Sr 90 (08-22-91) 
Sr 90 (10-08-91) 
Total Beta 
Total Alpha 
H3 
u 

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

Sample 
R9418 

4.03E-2 
1.53E+2 

NA 
2.02E+4 

<2.16 
5.64 
3.87E-3 

uCi/L 
uCi/L 

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

(PAGE 4 OF 4) 

Sample Duplicate 
R9418 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

48 



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

-UNDIGESTED SAMPLE ANALYSIS RESULTS 



I 

' 
C/1 
0 

. 

Tank: 
Core: 

Sample No.: 
Customer ID: 

Lab ID: 

Aooearance of R9415 (06-1 

Lab ID: 

Americium 241 

Lab ID: 

GEA (07-31-91) 

Cs 137 

Eu 154 

Eu 155 

Sn 113 

Cs 134 

Ru 103 

RuRh 106 

Co60 

Nb94 

102AW 
NA 

R9415 
2291-1-4 

Check 
Standard 

-91): aear Hoh vellov 

NA 

R9413 

101.1 % 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

9 3 ) 
, 

) 7 

UNDIGESTED SAMPLE RESULTS 

,. Duplicate 
Blank Sample Sample 

R9415-5000 

· aaueous. No vis ble on anlc. Small amou t of S( Ids on via bottom. 
IN~Ut-t-1\ilt:N I ~~~'-- l\it:N I 

NA SAMPLE SAMPLE 

R9414 R9415-5730 R9415-5830 

<4.41E-2 uO/L 1.46E+4 uO/L 1.49E+4 uO/L 

NA <1.75E+1 uO/L <2.26E+1 uO/L 

NA <3.82E+1 uO/L <3.79E+1 uO/L 

NA <2.73E+1 uO/L <2.99E+1 uO/L 

NA 1.74E+2 uO/L 1.73E+2 uO/L 

NA <2.14E+1 uO/L <2.32E+1 uO/L 

NA <2.81E+2 uO/L 5.34E+2 uO/L 

NA <6.n uO/L <6.41 uO/L 

NA <5.49 uO/L <5.70 uO/L 

PAGE 1 Ut- 2 

Spike of Check 
Sample Standard 

~~~ ... --··' 
SAMPLE NA 

NA R9419 

NA 102.5 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

% 

):>~ 
0.. ::c 
0.. ("") 
ct> I 
::, ~ 
o.o 
Cl 
3~ 

3: 
~ I 

C, 
:;:o -u 
ct> I 
<0 

N 
Q(.11 

,1_'_,.. 



9 3 2 3 3 0 

Tank: 102AW 
Core: NA 

Sample No.: R9415 
Customer ID: 2291-1-4 

Check 
Standard ·Blank Sample 

CePr 144 <1 .57E2 uO/L 

Ra226 <3.16E2 uO/L 

Lab ID: R9413 R9414 R9415 

Pu 239/40 (07-16-91\ 109.95 % <7.64E-3 uO/L 7.78E-2 uO/L 

Lab ID: R9413 R9414 R9415-5786 

Sr 90 (10-08-91\ 99.9 % <3.28E-3 uO/L 10.31 uO/L 

Lab ID: R9413 R9414 R9415-5720 

Taal Beta (06-20-91\ 99 % 9.58E-3 uO/L 1.44E+4 uO/L 

Lab ID: R9413 R9414 R9415-5725 

Taal Aloha (06-20-91\ 110.54 % <9.23E-4 ua/L <1.44 uO/L 

Lab ID: R9413 R9414 R9415 

H3 (10-04-91) 69.51 % 6.31E-1 uO/L 5.88 uO/L 

Lab ID: R9413 R9414 R9415 

Uranum (10-08-91) 97.8 % <3.99E-7 a/L 4.49E-3 a/L 

Dupllcate Spike of 
Sample Sample 

<1.60E2 uO/L 

<313E2 ua/L 

NA NA 

R9415-5886 NA 

9.41 uO/L 

R9415-5820 NA 

1.47E+4 uO/L 

R9415-5825 NA 

<2.08 ua/L 

NA NA 

NA NA 

t'Aul:: 2Ut- 2 

Check 
Standard 

R9419 

111 .4 

R9419 

92.9 

R9419 

102.4 

R9419 

97.8 

R9419 

101 .72 

R9419 

97.8 

% 

% 

% 

% 

% 

% 

::t> 2:: 
a. :I: 
a.n 
ct> I 
::, V, 
a.CJ 
Cl 
3 2:: 

3: 

~ · CJ 
:;o --0 
ct> I 
<O 

N 
0 lJ1 

,.1 .:.II 
. . . 1i..11. ,1,,1At .. _ ...... 

- - - - - -



I 
I 

C/1 
N 

Tank: 
Core: 

Sample No.: 
Customer ID: 

lab ID: 

Aooearance of R9416 (06-1 

lab ID: 

Americium 241 

lab ID: 

GEA(07-31-91) 

Cs 137 

Eu 154 

Eu 155 

Sn 113 

Cs 134 

Ru 103 

RuRh 106 

Co60 

Nb94 

102AW 
NA 

R9416 
2291-2-4 

Check 
Standard 

-91\: aear llah vel10111 

NA 

R9413 

101.1 "' 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

9 

·-· 

UNDIGESTED SAMPLE RESULTS 

Duplicate 
Blank Sample Sample 

R9416-5000 

· aaueous. No vis ble or1 anlc. No sollds DI' IS8~. 
IN~I_ , --·-·. I IN.:>Ut"rivcn I 

NA SAMPLE SAMPLE 

R9414 R9416-5730 NA 

<4.41E-2 uO/L 1.50E+4 uO/L NA 

NA <2.10E+1 uO/L NA 

NA <3.90E+1 uO/L NA 

NA <2.87E+1 uO/L NA 

NA 1.89E+2 uO/L NA 

NA <2.19E+1 uO/L NA 

NA <2.73E+2 uO/L NA 

NA <5.19 uO/L NA 

NA <6.02 uO/L NA 

Spike of 
Sample 

IN&Jt-t-11.,~ I 

SAMPLE 

R9416 

105.7 "' 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

PAGE 1 Ut- 2 

Check 
Standard 

NA 

R9419 

102.5 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

"' 

):> ::e:: 
c.. ::r:: 
c..n 
ct> I 
::::, (/) 

c.. CJ 
C: I 
3 ::e:: 

3: 
-"" I 

CJ 
:::0 -0 
ct> I 
< 0 

N 
cu, 



9 3 

Tank: 102AW 
Core: NA 

Sample No.: R9416 
Customer ID: 2291-2-4 

Check 
Standard Blank Sample 

CePr 144 <1 .53E+2 

Ra226 <3.15E+2 

lab ID: R9413 R9414 R9416-57&1 · 

Pu 239/40 l07-16-91l 109.95 "' <7.64E-3 uO/L 3.69E-2 

lab ID: R9413 R9414 NA 

Sr 90 l08-22-91l 96.5 "' <3.49E-3 uO/L 

lab ID: R9413 R9414 R9416 

Sr 90 (10-08-91) 99.9 "' <3.28E-3 ua/L 8.10 

lab ID: R9413 R9414 R9416 

Taal Beta l06-21-91l 99 "' 9.58E-3 uO/L 1.32E+4 

lab ID: R9413 R9414 R9416 

Taal Alina (06-20-91) 110.54 "' <9.23E-4 uO/l 1.68 

Lab ID: R9413 R9414 R9416 

H3 l10-04-91l 69.51 "' 6.31E-1 uO/L 5.65 

lab ID: R9413 R9414 R9416 

Uranum (10-08-91) 97.8 "' <3.99E-7 all 1.88E-3 

) 1 2 

• 

Duplicate Spike of 
Sample Sample 

.uO/L 

uO/L 

R9416-5881 NA 

uO/L 3.67E-2 uO/L 

NA NA 

NA NA 

uO/L 

NA R9416 

uO/L 97.1 "' 
NA R9416 

uO/L 94.8 % 

NA NA 

uO/L 

NA NA 

Q/L 

PAGE2Ut- 2 

Check 
Standard 

R9419 

111.4 

R9419 

90.3 

R9419 

92.9 

R9419 

102.4 

R9419 

97.8 

R9419 

101 .72 

R9419 

97.8 

"' 

"' 

"' 
% 

% 

% 

% 

):,, :::c 
0. ::c 
0. ("") 
Cl) I 
::::, (/) 

0.0 
C: I 
3 :::c 
~ 

~ · c::, 
;:o -0 
Cl) I 
<O 

N 
OU'I 



I I 
I 
! 

Tank: 
Core: 

Sample No.: 
Customer ID: 

lab ID: 

Annearance of R9417 (06-1 

lab ID: 

Ame~cium 241 

lab ID: 

GEA (07-31-91) 

Cs 137 

Eu 154 

Eu 155 

Sn 113 

Cs 134 

Ru 103 

RuRh 106 

Co60 

Nb94 

102AW 
NA 

R9417 
2291-3-4 

Check 
Standard 

-91l: Oear llahl vellcn, 

NA 

R9413 

101.1 % 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

9 3 ; 0 
, ) 

UNDIGESTED SAMPLE RESULTS 

Duplicate 
Blank Sample Sample 

R9417 

· acueous. No vis ble or< anlc. Solids on be ttom C vial. 
INSUFFtl.lt:N t ::'!~- • ·--· I 

NA SAMPLE SAMPLE 

R9414 R9417 NA 

<4.41E-2 uO/L 1.61E+4 uO/L NA 

NA <8.85 uO/L NA 

NA <2.10E+1 uO/L NA 

NA <1.65E+1 uO/L NA 

NA 1.75E+2 uO/L NA 
. 

NA '<1.15E+1 uO/L NA 

NA 4.78E+2 uO/L NA 

NA <2.57 uO/L NA 

NA <2.97 uO/L NA 

t-'Aul:: 1 Ur 2 

Spike of Check 
Sample Standard 

~~. ~-- , · ll.t:N I 
SAMPLE NA 

NA R9419 

NA 102.5 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

5: 
~ 
§ 
+" 

~ 

< 
,...... 

% 

::e: 
::c 
n 
I 

(/) 

0 
I 

::e: 
3: 
I 

0 
-0 
I 

0 
N 
U1 



9 3 

Tank: 102AW 
Core: NA 

Sample No.: R9417 
Customer ID: 2291-3-4 

Check 
Standard Blank Sample 

CePr 144 <7.67E+1 

Ra226 3.07E+2 

lab ID: R9413 R9414 R9417 

Pu239/40(07-16-91l 109.95 % <7.64E-3 uO/L 1.29 

lab ID: R9413 R9414 R9417-578& 

Sr 90 (08-22-91) 96.5 % <3.49E-3 uO/L 2.01E+1 

lab ID: R9413 R9414 NA 

Sr 90 (10-08-91) 99.9 % <3.28E-3 uO/L 

lab ID: R9413 R9414 R9417 

Taal Beta (06-21-91) 99 % 9.58E-3 uO/L 1.47E+4 

' 
lab ID: R9413 R9414 R9417 

Taal AJooa (06-20-91\ 110.54 % <9.23E-4 uO/L <2.16 

lab ID: R9413 R9414 R9417-5787 

H3 (10-04-91) 69.51 % 6.31E-1 uO/L 5.56 

lab ID: R9413 R9414 R9417-5740 

I Uranum (10-08-91) 97.8 % <3.99E-7 all 4.62E-3 
! 

9 

Duplicate 
Sample 

uO/L 

uO/L 

NA 

uO/L 

R9417-5886 

uO/L 2.50E+1 uO/l 

NA 

uO/L 

NA 

ua/L 

NA 

uO/L 

R9417-5887 

.uO/L 5.83 ua/l 

R9417-5840 

a/L 4.26E-3 a/L 

PAGE2Ut- 2 

Spike of Check 
Sample Standard 

NA R9419 

111.4 

NA R9419 

90.3 

NA R9419 

92.9 

NA R9419 

102.4 

NA R9419 

97.8 

NA R9419 

101 .72 

NA R9419 

97.8 

% 

% 

% 

% 

% 

% 

% 

::t>~ 
0.. ::c 
o..n 
ctl I 
::, (/) 

0..0 
C: I 
3~ 

3: 
~ I 

c::, 
:::0 ~ 
ctl I 
< 0 

N 
0 c..n 



C/1 
a, 

Tank: 
Core: 

Sample No. : 
Customer ID: 

lab ID: 

AnnAarance of A9418 (06-1 

lab ID: 

Americium 241 

Lab ID: 

GEA(07-31-91l 

Cs 137 

Eu 154 

Eu 155 

Sn 113 

Cs 134 

Ru 103 

RuRh 106 

Co60 

Nb94 

102AW 
NA 

A9418 
2291-4-4 

Check 
Standard 

-91l: Oear· liah lvellrw 

NA 

A9413 

101.1 % 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

9 
. ., 
·) 3 )_ 3 

UNDIGESTED SAMPLE RESULTS 

•· 

Duplicate 
Blank Sample Sample 

R9418 

· anueous. No vis ble ori anlc. Solids orese ,t. 
INSUFr-1v11::N I ::-=::~._-.. _~~ I 

NA SAMPLE SAMPLE 

R9414 R9418 NA 

<4.41E-2 uO/L 1.51E+4 uO/L NA 

NA <3.69E+1 uO/l NA 

NA <7.10E+1 uO/l NA 

NA <3.95E+1 uO/L NA 

NA 1.62E+2 uO/L NA 

NA <2.93E+1 uO/l NA 

NA <4.33E+2 uO/L NA 

NA <8.19 uO/L NA 

NA <7.55 uO/L NA 

Spike of 
Sample 

IN~Ut"t"lvt:N I 

SAMPLE 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

t"Alil::: 1 ur- 2 

Check 
Standard 

NA 

A9419 

102.5 % 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

-
i 
5. 
s 
~ 

;::o 
ro 
< 

~ 
:I: 
n 
I 

U) 

CJ 
I 
~ 
3: 

I 
CJ 
-0 

I 
0 
N 

0 (J1 

• , 11. . 

. ~ &11 ·1 

-I 



Tank: 
Core: 

Sample No.: 
Customer ID: 

CePr 144 

Ra226 

lab ID: 

Pu 239/40 l07-16-91l 

lab ID: 

Sr 90 (08-22-91\ 

lab ID: 

Sr 90 (10-08-91\ 

lab ID: 

Tctal Beta (06-21-91\ 

lab ID: 

Tctal Ali:tla (06-20-91) 

lab ID: 

H3 (10-04-91) 

lab ID: 

LJrarium (10-08-91) 
I 

I 
I 

Cit 
9'] 

102AW 
NA 

R9418 
2291-4-4 

Check 
Standard 

R9413 

109.95 % 

R9413 

96.5 % 

R9413 

99.9 % 

R9413 

99 % 

R9413 

110.54 % 

R9413 

69.51 % 

R9413 

97.8 % 

9 3 ,, 

BIMk 

R9414 

<7.64E-3 uO/L 

R9414 

<3.49E-3 uO/L 

R9414 

<3.28E-3 uO/L 

R9414 

9.58E-3 uO/L 

R9414 

<9.23E-4 uO/L 

R9414 

6.31E-1 uO/L 

R9414 

<3.99E-7 Q/L 

J 
7 .! 
·) 

Sample 

<2.30E+2 uO/L 

<4.12E+2 uO/L 

R9418 

4.03E-2 uO/L 

R9418 

1.53E+2 uO/L 

NA 

R9418 

2.02E+4 uO/L 

R9418 

<2.16 uO/L 

R9418-5787 

5.64 uO/L 

R9418-5740 
.. . 

3.87E-3 Q/L 

Dupllcata Spika of 
Sample Sample 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA R9418-5987 

107.7 % 

NA R9418-5940 

79.1 % 

PAGE 2Ut- 2 

Check 
Standard 

R9419 

111 .4 

R9419 

90.3 

R9419 

92.9 

R9419 

102.4 

R9419 

97.8 

R9419 

101.72 

R9419 

97.8 

% 

% 

% 

% 

% 

% 

% 

):,, ::E: 
0.. ::c: 
o..n 
CO I 
::, (./') 

0..0 
C I 
3 ::E: 

3: 
+>- I 

C) 
;:o '"O 
CO I 
< 0 

N 
OUl 

,, :.. ~J•-.bJ.l 



Lab Segment Serial No.: 
R9415 
Analysis: 

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

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

ANALYTICAL BATCH 
Customer ID: 
2291-1-4 
Sample Prep: 

VISUAL CHECK AND OVER-THE-TOP READING UNDIGESTED 

Instrument: 
N/A 
Technologist: 
M. BIERMAN 
Starting Time: 
13:30 
Ending Time: 
15:00 

Descri tion 
1 SAMPLE 2291-1-1 
2 SAMPLE-2291-1-4 . 
3 SAMPLE 2291...;2-4 . 
4 SAMPLE 2291-3-4 
5 SAMPLE 2291 - 4-4 
6 
7 
8 
9 

10 

Lab ID 
R9394-5000 
R9415-·5000 
R9416-5000 
R9417-5000 
R9418-5000 

Procedure/Rev: 
LA-519-151 /D -1 

Date: 
6-14-91 
Temperature: 
25de C 
Chemist: 
NIA 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

Description 

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

NIA 

Lab ID 

Final Vol. of 
Standard 

N/A 

A-6000-881 (03/92) 

58 



M 

'• 

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

UNDIGESTED SAMPLE 

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

A. Jrtl< U,U 
IJ. ,JtcK lr'tl-<I:. WI. 
C . Jf<k ·1u1nL WI • . 
o. i; --· IJ ... 
E . Ii.SI. VI.It .,L.El«.iltl 
t-. •11::;u.-,1_ ld:.Hitl<KS 

R 9•11 6 -!\00( 1 O:~AW 

- • I 

- 7-7:'ut~ --At"t-EfoR ~ f-J-l'---
A. ,IF,I,( 11..111 
U. JF,I,( lf,t-,:1::'. WI. 
C. JMI< Hlli.L WI. 
u. t,;- u• 
£. tSI. VUl .,1.EI-IOIH 
t- • Vi bl I;~ Rt:.l'liVi! KS 

-
- -· .. _ ------

--• 
... 

.... 
--

--­A. Jfok ll>N 
1:1. J,;t< 1,;f<t:: WI. 
C . ,.lfoR IUlftl.. WI• 
u . i;--·U• 
t:: . ESI. VUl .. • ,LEHGIH 
t-. V !SI.JAi . l~t::l'lt'tl<KS 

... 
- -a 

... 

c-...... 

wu,t::o 
c-,o 

w111e:n 
C:-10 

0 

--0 

- -• - ·• 

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

WlHF.O 
C-,0 

......., ... ,. --• 
... -

A. ;1f,li: llJII 
IJ. J,"V< H.t<E WT. 
C. ,lf<k llJIF,l. WI. · 
I). l,; - U• 
E. i;;s r • . VUl .. • / l.EI-IG I H 
t- • V l l:il.JAL t<l,;N .. R KS 

-- --R ,,,.1 / -Af'f'F.1:.R ----­A. JAA IVN 
O. JAR ·1;,1,:t:: WT. 
C. Jftli: ·101;,1. WI. 
l>. L:-IJ• 
E. ES I • VUI .. • I l.EI-IU Ill 
F. Vll:rui,L REl•W(KS 

-·• 

-
,-~ 

--

.... 
--

- -• 

,_ ...... ,...., .. , 
t,••l• l ··YI 1 .:. : J ;., 

- ·• 

c:-.. c­

Wl ll~.11 
c:-,o 

·. •·,•",I 

W1 lll~.tJ 
c-,o 

- ·• 

" 

..... 

.... _ 
() 
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WHC-SD-WM-DP-025 
Addendum 4 Rev 0 

WESTINGHOUSE HANFORD COMPANY 
222 S LABORATORY -

ANALYTICAL BATCH 
Lab Segment Serial No. : 
R9415 
Analysis: 
TOTAL ALPHA/TOTAL BETA 

Instrument: 
WB27809, WB27807 
Technologist: 
M. FRANZ 
Starting Time: 
08:00 
Ending Time: 
10:30 

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

10 FINAL LMCS CHECK STD 

Customer ID: 
2291-1-4 
Sample Prep: 
UNDIGESTED 

Procedure/Rev: 
LA-508-101IC-2 
Date: 
06-20-91/06-21-91 

· Temperature: 
NIA 
Chemist: 
S. CATLOW 

Lab ID Descriotion Lab ID 
R9413-5520 11 
R9414-5620 12 
R9415-5720 13 
R9415-5820 14 -------------------i R9419-5520 15 --------------- --< R9413-5525 16 ------- ~-------- ---i R9414-5625 17 1---1-------------1----------i 
R9415-5725 18 -------------------i R9415-5825 19 1---1----- --------1----------i 
R9419-5525 20 ~--- ----------- - ~ 

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

LMCS CHECK STD 18849/10.0 ml NIA 

THESE SAMPLES V 'ERE RERUN. 

A-6000-881 (03/92) 

--· 60 



0 

M 

· TOTAL ALPHA ANALYSIS .- UNDIGESTED SAMPLE 
WHC-SO-WM-DP-025 
Addendum 4 Rev O 

........ ...... .... .... ._ ............ 
t< Y 111~.-tl~~t JO~I.W• '-.; o-l•t-'ill 1~1 U .:.&t -Al' 

.....,......,. ........ C.-.11C... ..... 
I.A-:.w.i-uu :.; kla.CUVt:.K1' WU.11:.U . l --. ., lo ........ ~~ 

l:i!>l O 1:,\1-Cl<U 

C-18 

a:; 11> 

':Huu·1ctrr ~su, . .-, L'1<t; ·"­
tin, v, ... " .JJiU ~ ... :.r-ct,C✓/ a .:f'(7&J 

-- --· t,: lf•ll'I.-~~: lU:.:AW -..... -­. ., --­L:I.IUIH ;,i. ui::l/L 
Utili: .l..i 0 1'1,1:; OH 1• 

·~ : · 

- ·-- -.. •-1'1.:.'i'l 1:s, 11 ~o -­uCUll . • --- -Wl~U l 

RERUf'J 

- ·,• 

- -- -•-1q-91 1:s,111 .:4 -- --- -uCl/0 Wllill:;;0 . - l 

. ... 
. ' 7: ~ ~· , l '! :-- · . · · 

. :.: 1~ .. hul'J 

·, ., •. ' • ·. -, ~ .. · 

-~f':/13-SS~ _ 
..... r:.· .. , 

-•!If' C.lul1ti• h Ml • lr21•1ffl ti N:21:81 
•• , lit J '"'"'' _, ..... ,11. : ,2271 
S..,11 1iu : _ 10 ti. llltt1• : I 

,. • U • l,HW-U IICIIL al,a& 

145 .. • U • 1,4411(-IJ _ICllL al,ae 

I~ 

__ -:s __ -.'I - /0 ..... c.luhU• h Ml• lrJl•lffl ., w:n:ia 
. a., m z -i!Q -. ""' ,u. : .:z:m 
·. ~ ~•• tiu: 1·. II. IIMta: I 
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2291-1-4 

Analysis: Sample Prep: 
GEA UNDIGESTED 

Instrument: Procedure/Rev: 
WB57'Z37. WB57265 LA-548- 121/O-0 
Technologist: Date: 
C. JOHNSON 7- 31 - 91 
Starting Time: Temperature: 
N/A N/A 
Ending Time: Chemist: 
NIA S. CATLOW 

Descriotion Lab ID Description 
-- 1 INITIAL LMCS CHECK STD R9413-5530 11 

2 REAGENT BLANK R9414-5630 12 
3 SAMPLE 2291 -1 .:...4 R9415-5730 13 
4 SAM DUP OF 2291 - 1-4 R9415- 5830 14 
5 FINAL LMCS CHECK STD R9419-5530 15 
6 16 
7 17 ,_ 

8 18 
9 19 

10 20 

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

LMCS CHECK STD 141 B46/0.5 ml 

Lab ID 

Final Vol. of 
Standard 

N/A 
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ZR-95 LLD <2,32Et00 LLD <2,3~E+00 75 6,~3 

0 

ZR-97 LLD < l,29E+OO LLD < l.~9Et00 

.. ~------------------
' 1 ,18E t 02 t-9,01/EtOO ' r" ,._--.- I,. "' ·r - .., ,. ,._, / c. ·r ',../ v 

EBAR = ***i~ MEV/DISINTEGRATION 
MAXIMUM PERMISSABLE ACTIVITY= 1,20E-09 UC/LI 
TOTAL MEASURED ACTIVITY~ 4.1SE+02 ( t-9,07E+00l UC /LI 
% TECH, SPEC, = **l*fl (+-iiiil 

ERROR QUOTATION ~T 1.96 SIGMA 
LLD CONFIDENCE LEVEL AT S~.Oi 

I 

I · 

PEAKS NOT USED 1H ANALYSIS 

i::ENTRO ID ENEfiGY NET A~EA ERROR GAriMAS / SfC 
KEV COUNTS h 

:i.1 27 .24 c:-. - ,09 446 13, 1 1 .98C:+01 :..•O~ • 

1139 • 41 c- , ...... 
.... 107 . 

1 -, 
/ 8·15. • ,.. -, 

l. ',_I• I 3. 7 9E+ G1 
16(,'i,58 801 ,74 364. 12,6 2.21Etvl 
r• -.,- # 

.::. I .:, .I. • c,o, 1365.04 99. 2:2. 5 9 • 26E+c,.:; 
M. 

'• 

:AKS ELIMINATED BY BACKGROUND SUBTRACTION 

CENTROID 
CHA1~NEL 

ENEF:GY 
1, Et; 

NET r.F:Et:i 
COUNTS 

. .; 

ERROR GHMJ1HS/SEC 
,-. 

. --
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' :· .. 

\ 
I .. 

. .. 

BEST AVAILABLE COPY . 

\ 
'. 

':" -i I 

I 

71 



·- ..:.. : . . 

. .... - - - .. 
.. . . 

·•· . - ... ... -· - -· ·- ... 

. .. . ..... 

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

- ·- .. -- - - ·•· -

. - ·- ' - -- - ..... . 

... .. -·- ... ·- -

. ·- -
... . -- - ·-

-- ... -· .. 

BEST AVAILABLE COPY 

72 



:·. . -· . - .. 

-·· . .. ·- . ': ·-· 

··.. . . ... 
- .':' ! . - . 

:: -_ _. ·:·. ··•· _;: .:. -- .. i ._ .. . 

... :.- .. . 

C 

... 

: 

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

BEST AVAILABLE COPY 

73 



···· -

= 

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

-

M' 
.... 

·-"" 

'• 

- ... -

0-. . ,. - . ... , -· -· - ,· 
-~ :-: ·- ::: -:_ 

· .. · ..:.. 

I\:\ ••• -• 

-, - -: , -· -~=- - _: ....:.'.. 
- - - --

WHC-S0-WM-DP-025 
Addendum 4 Rev O 

- ' ~ ::. -· ' 

- -- - -· 

__ ; .·· ;::. -· . 

- - -

\ .. ··· -·· 

- .. - - , . - . - -
- =-:.::. ; · • .. · .. 
- -. - ·- . 

--

-

·- . . ·-. 

- . . -

~ 

>-a. 
0 u 
w 
-' co 
<( 
...J -
~ 
<1: 
I-
CJ) 
w 
co 

74 



'P
.lf;'t

~· 

'
1

;; 

L
O

O
 

N
 

0 
>

 
I 

a
, 

c.. 0::: 
C

l 
I
V

 
:IF::: 
3

E
 

I 
:::, 

C
l -0

 
(/) 

i::: 
I 

a
, 

u
-
o

· 
::i:::-o 
3

«
:l: 

I
!
 

j 
•

j 
'

j 

I :I 
iii 

i.l
'. 

!Ii 
I 

'I
 I 

: I
I
 

I l 
l
l

. 
· ~ 

f ·, 

•
I 

1
:.1 

! 
.I 

.i 

,, ·
1

. 
11

, 
I
t!

 

,·, 
:1. 

·.1 

I 
., 

.. i 

i
i
 

' 
.I 

j.J
 

.,· 

., ., 

,
1 

,,, 

,, " 

'·' 

!Ii 
::1 i

:! 

,, 

; 
I 

r
ij 

1
1

! 

i!
i 

i
i
i
 

f 
I 

:1
 

I
I 

I 
I 

·'.4· 
t•, 

I 
; 

! 
i
i
i
 

:;1
 

:·
I 

.. , ,., ,,, 
1•:1 

i'I 
i
'
I
,
 

1 

:1
: 

J·
! 

l
l:

 

i 
+

 
·I 

·i· 
I·· 

i 
i 

~
ii,,, 

i1! 
lf

l 
11 

i!i 
.1t 

lrl 
l1J 

l:i 
111 

ld
 iii 

1!1 
iii 

:·; 

!
'I

 

.. , 
I 
I
f

· 

!'' 
:., 
I 

1
1·1 

4 
I 

!•·
1 

i· 

,. ·: 
., 

'., !I 

!
ii 

-
1 

.
1 

:
.
1

:
 

•I 
!,

i 
:.

1 
I 

.. I 
I

'
· 

'
I 

i! 

i
i
i
 

.I 

.i 
! 

.i 

i: 
:
•j 

,.
, 

... , 
=-·: 

: 
i:

 
! 

! ii 
!11 

!ii 
i 

!· 

,-1
 

,
:

, 
,: 

. .: 
.. , 

ti 
::i 

·1 

i!
I
 

:·1 l"·J 
l'

I 
'I

i', 
•·1 

... , 

i-!I 
i;

: 
iii 

t
i 

I 
: 

·:i 
• .r, 

··
i 

{, .. , 
I

. 

(
! 

"
f 

! 
·!
I

i 
i
l
l
 

I 
j 

,·, 
\ 

.. 
j 

;..
! 

A
dO

::l 378\171'1'/\v' 1
S

3
8

 

i 
; 

i
i

. 
I 

I
•
·
 i
i
 

·I
•·! 

1•1 
::. 

,,, 
I
I
 

!
I 

o
l

, 
·1 

I 
I 

!
'I 

. ' · I 
i 

i 
l 

• · i 
~ · I 

: . ! 

! 

; 
I 

1·! 
!'I 

-
· i 

· · I 

·i· 
i•

I 
l:; 

i:l 
:,, 

i!l 
iii 

:.11 
lij 

!;I 
l1I 

tt] 
l1

i 
fi! 

Ii! 
iii it! 

!!l 
\

:
I 

!1
i 

i 
l

"·i 
I

i 
1

1.1 
·, 

·11 
l•i 

q 
I·. 

ll 
l

•J 
:'I 

II 
!

I
i 

1.·-1 
;1

. 
i I 

• ~
-

fl 
I
:
!
 
I
t
 

! I 

!
I

! 

• 
I 

I 
I 

I
I 

: 
i 

i 
id

 
!ii 

ii.
i 

!
il 

111 
!
,

I 
i
l
l
:

.
: 

"· 
i
i!

 

l'
j 

I 
l .,. 

,,, 
! 

i 
I

. I 
: !) 
;·-i 

,~· 

,., 
... , 

i'! 
·

·! 

•,.; 
r:,. 

(
1

 

·f· 

: . ~ !
:!

 

... 

!Ii 
1

11 
:
Ii 

iii 
.,; id

 
! 

I 
!
f
l 

Ii
. 

• · -t 
! !_! 

'"
~

i 
11 

'·. 

1
·, 

'
I
 

,·1 
i"i 

.. , 
i
i
:
!

. 
.. , 

ii
-

i
i
!
 

I 
I 

!·i 
.. , 

i'i 
ti·

. 

.! 

I 
I 

'' .I 

.. , 
., 

1 ii 
i: I !Ii 

. II 
i; i 

1
•1

 
i
,I 

i'·I 
! ! ! 

ii
. 

.. , 

•. .J 

!'! 
i'i 

,: 
I 

!'! 

,., I 
., . ' 

:.., 

.. I 

! 
I· 

:!l 
t:I 

i1! 
; '

! 
,~

. 

. ! ! 
·t· 

(
I 

·
I 

! . I 
. I 

i ·~ 

! 

I
i-

: 
·, 

. I 
. ..I 

, . i 
~ .. , 

~: I 

,·1 

·, ;··, 
1·, 

.i I 
.J 

.i 
.. I 

.J 
.i 

·
I 

i
'J 

-•
·I 

i
"

I 

II 
!
Ii 

!ii 
'ii 

fl 
I•

· 
· 1J 

••' 

• 
1 

:::, 
i

:
1 

i
'.I 

., 
.. ! 

.i 
.. I 

.I 
I 

•• i
. 

I 
.! 

V
i 

·-! 
,., 

c
.1 

i 
1 d 

. II 
!: I 

i1 I 
• I 

f·f 
[··. 

1
(1

 
If 

.·I
 

i"(i 
!:·.f 

• 
I 

f !_) 
:· I 

· 1_1 

II 
i.l 

,, 
i 

1
-1 

:":
1 

•. : 
: :·,i .. :~, 

.. I 
.. ; 

--
! 

-
j 

,. 

• i 
.I 

.I 
.I 

.. .I 
•. J 

.! 
. 

j 
.I I 

.I 
·' 

.I 
.! 

.. I 
.,

I 
I 

.I 
.I I 

.. I 
.. J 

i 

I
i
 

1·/ 

'J. 
~ 1' I 
r 

·'f' 
.. , 

,·t
i 

I 
I 

I 

i
i

! 
:Ii 

;.i; 
d

: 

!. 
1

: 

:, 
• 

I
\

'
! 

r·1
, 

! 
:·: 

.... 
ll 

I
'! 

! 
• .. • 

'
i
i
:
 

i 

'
i

i ·I 
l

"
j 

:
'·\ 

,
: 

, .. 1 

,,. 
1 •. 

j
':

 

.., 
.... 

i r-1 
i · t 

(
L1 

i'! 
Iii 

l
'-j 

! 
.: 

i•: 
i"

.! 

ii 
•·--I,,·. 

·
·

I 

£ 
6 

1
• .. 1 

I 
I 

I 

i
1"i 

; . l 
I . ~ 

•
f; 

t•1 
r···i 

,·, 
'i 

::·:
ii

: 
i
i
i
 

(
'!

 
t 

I 
1•·1 :•1 

1 1·.! 
•

·
I 

..
. i: 

! 

If.I 
~

· I 
'

I I 

!.!) 
! '

. 
(
!. 



, . ... 

... .. .. ·.:. == -

i· ; .::- -· :-

.. _-· ... 

:.., 

= 
= :.: ~~ ~-,_-: 

.... ::· . .'.. · ·. ·-:3: ~- .-·. '1· 

0. -· -• l - • ,T ; :.- -:• 

:::. ; - .= : 

_., ::·· -·· 

::_ -- ' . 

. _. : -· 

.... --.... 

- -

WHC ~SQ-WM-DP-025 
Addendum 4 Rev 0 

--:. -_-.:: 

- - ~- ·-

- -· . i·~ ~-

- ... 

·-:- - -

::: ... . ·•· 
... ....... 
·::. :: '" .-. 

•. . . _. ~ 

-· ... . 

BEST AVAILABLE COPY 

------.... 76 



0 

0 

'• 

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

77 



M 

j") 

°' 

WHC-S0-WM-DP-025 
Addendum 4 Rev 0 

- -· 

·-1. ...... 

0 
u 
LU 
__J 

~ 
<C 
.....1 
-~ 

~ ... ~~ ....__ . r-
(/) 
LU 
,-.r; .._ .. , 

78 



3 
2 

:1
! 

,, 
' 

! 
i 

·
' 

I 
,, 

j
!

; 
I:

 
:
I
:

!
:!

 
;i

. 
j

: 

I 

u:
sr

 A
V

A
IL

A
B

LE
 c

or
•y

 

,. 

" )
>

 ::
c 

0
..

 :
c
 

o
..

n
 

ct>
 

I 
::

, 
(/

')
 

0
..

0
 

C
l
 

3 
::c

 
3

: 
~
 

I c:
:, 

:::
0 

-
0

 
ct>

 
I 

<
 

C
)
 

N
 

C
)
 
U

1
 

., 
At

 c
h,

· 

II
 

!
• 



0 

M 

... 
. , 

wHc:so-wM=OP-02s · 
Addendum 4 Rev 0 

I - ·• 

{ ... ~ \::,' / 
. ...., 0~ ' 

80 



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

* * * * * * * * * * * * * * * * * * * * *'* *" * * * * * * * * * * * * * 
* 

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 

Ol- AUG -9100:59:32 

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

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

E--N-YIRONMENTAL BACKGROUND SUBTRACTED 
LLD CALCULATION PERFORMED 
t9SURED ENERGY DIFFERENCES LISTED 
MULTIPLET ANALYSIS PERFORMED 

S-"J.CTRAL DATA READ DIRECTLY FROM MULTI CHANNEL ANALYZER ANl: 
Xi . YZED BY: MAX 

.)HP .. .... E DESCRIPTION: R9415-5830 
GEOMETRY DESCRIPTION: 22ML LIQ 
S LE SIZE: l.OOOOE-03 LI 
ST NDARD SIZE: l.OOOOE+OO EA 
AtfA,LYSIS LIBRARY FILE: ANLOOO 

/ CONVERSION FACTOR : 4.9505E-03 

C~ LECT STARTED ON l-AUG-91 AT 00:09:23 

C0ti..ECT LIVE TIME: 
REAL TIME: 
DEAD TIME: 

3003. · SECONDS 
3003. SECONDS 
00.00 % 

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

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

1 --. 

8:1 



Ol-AUG-9100:59:32 WHC-SD-WM-DP-025 
Addendum 4 Rev 0 

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

CENTROID ENERGY FWHM BACKGND NET AREA 
CHANNEL KEV KEV COUNTS COUNTS 

1 1024.17 511. 56 1.52 695. 311. 
lB 510.84 74. 

2 1209.96 604.44 1.26 269. 592. 
3 1244.73 621.83 0.80 236. 99. 

4 1323.81 661.36 1.39 203. 45223. 
4B 661.82 35. 
5 1592.26 795.58 1.57 23. 449. 
6 2921. 95 1460.51 1.20 5. 166. 
6B 1461. 77 182. 

fR.ROR QUOTATION AT 1.96 SIGMA 
PEAK CONFIDENCE LEVEL AT 85.0% 

b- ENVIRONMENTAL BACKGROUND PEAK 

BACKGROUND SUBTRACTION PERFORMED USING FILE BKOOll 
S,l\CKGROUND DESCRIPTION:· BKOO 11 
BA(.KGROUND COLLECT STARTED ON 10-JAN-85 AT 12:00:00 
~ ,ROUND LIVE TIME: 6000. SECONDS 

ERROR 
% 

26.7 
27.6 

11. 3 
49.8 

0.9 
46 .4 

9.8 
15.8 

11.2 

NUCLIDES 

I-133,TL-208 , 
NA-22,ZN-65 , 
RH-106 
CS-134 
AG-llOM, 

RH-106 
CS-137 

CS-134 
K-40 

82 



Ol -AUG-9100:59 :32 

,.. ... ?LE : R9415-5830 
COLLECTED ON l-AUG-91 AT 00:09 :23 

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

u ~ /ED 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 ACTIVITY CONCENTRATION IN uCi/LI 
DECAY 

MEASURED ERROR CORRECTED ERROR 

AC -228 LLD<2.33E+Ol LLD<2 .33E+Ol 
AC-228A LLD<2.33E+Ol LLD<2.33E+Ol 
AC-2288 LLD<l . 29E+02 LLD<l.29E+02 
AG-108M LLD<2 .31E+Ol LLD<2 .31E+Ol 
AG-llOM LLD<2.15E+02 LLD<2.15E+02 
AM-241 LLD<9 . 29E+Ol LLD<9 .29E+Ol 
AM-243 LLD<2.74E+Ol LLD<2.74E+Ol 
AM-243A LLD<2.74E+Ol LLD<2.74E+Ol 
~~-243B LLD<2.98E+03 LLD<2.98E+03 
AR-41 LLD<7 .82E+OO LLD<7.82E+OO 
-At:1-198 LLD<2.04E+Ol LLD<2.04E+Ol 
BA-133 LLD<2.64E+Ol LLD<2.64E+Ol 
fiA -139 LLD<4.78E+Ol LLD<4 . 78E+Ol 
~ -140 LLD<6.82E+Ol LLD<6.82E+Ol 
BA-141 LLD<5.42E+Ol LLD<5.42E+Ol 
i~ 7 LLD<2.36E+02 LLD<2.36E+02 

RT -?07 LLD<l.32E+Ol LLD<l.32E+Ol 
2 LLD<5.02E+Ol LLD<5.02E+Ol 

___ 14 LLD<4.41E+Ol LLD<4.41E+Ol 
B -214A LLD<4.41E+Ol LLD<4 . 41E+Ol 

-214B LLD<3.49E+Ol LLD<3.49E+Ol 
B -214C LLD<4.11E+Ol LLD<4.11E+Ol 
.C.0-109 LLD<3.45E+02 LLD<3.45E+02 
CE-139 LLD<l.09E+Ol LLD<l.09E+Ol 
ef -141 LLD<l.81E+Ol LLD<l.81E+Ol 
CEPR144 LLD<l.60E+02 LLD<l.60E+02 
lU0 -56 LLD<6.19E+OO LLD<6.19E+OO 
C0-57 LLD<l.02E+Ol LLD<l.02E+Ol 
C0-58 LLD<4.86E+OO LLD<4.86E+OO 
C0-60 LLD<6.41E+OO LLD<6 . 41E+OO 
CR-51 LLD<l.34E+02 LLD<l.34E+02 
CS-134 l.73E+02 +-l . 71E+Ol l.73E+02 +-l.71E+Ol 

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

-
• • J3 
1-134 
1-135 

LLD<5.73E+OO LLD<5.73E+OO 
l.49E+04 +-2.27E+02 l.49E+04 +-2.27E+02 

LLD<l.54E+Ol LLD<l.54E+Ol 
LLD<2.20E+Ol LLD<2.20E+Ol 
LLD<2.26E+Ol LLD<2.26E+Ol 
LLD<3.79E+Ol LLD<3 .79E+Ol 
LLD<l.13E+Ol LLD<l.13E+Ol 
LLD<2.78E+Ol LLD<2.78E+Ol 
LLD<l.69E+Ol LLD<l .69E+Ol 
LLD<2.06E+Ol LLD<2.06E+Ol 
LLD<8.83E+OO LLD<8 .83E+OO 
LLD<2.03E+Ol LLD<2.03E+Ol 
LLD<8.87E+OO LLD<8.87E+OO 
LLD<2_.34E+Ol LLD<2.34E+Ol 

ENERGY COMPARI SON 
(KEV ) 

EXPECT DIF F 

911. 07 
911.10 
338 .40 
433 .94 
657 . 76 

59 .54 
74 .67 
74.67 
43 .10 

1293 .64 
411.80 
356.02 
165.85 
537.27 
190.23 
477.59 
569.70 
727.27 
609.32 
609.32 

1120. 28 
1764.51 

88.03 
165.85 
145.44 
133.51 
846.76 
122.06 
810 . 75 

1332 . 50 
320 .09 
795.84 -0.27 
604.70 -0. 26 
818.51 
661.65 -0.29 

1435.86 
1408.01 
1274.45 

105 .31 
1099.25 
482.20 
279.20 
364.48 
667.69 
529.69 
847.03 

1260.41 83 



WHC-SO-WM-OP-025 
K-40 LLD<l. 92E+02 LLD<l. 92E+ofddend um 4 Rev -0i460 . 75 
KR-85 LLD<4.93E+03 LLD<4.93E+03 
KR-85M LLD<l.26E+Ol LLD<l.26£+01 
KR-87 LLD<5.23E+Ol LLD<5.23E+Ol 
K~ 'q LLD<6.45E+02 LLD<6.45E+02 
L. 40 LLD<8.67E+OO LLD<8.67E+OO 
LA-142 LLD<3.47E+Ol LLD<3.47E+Ol 
MN -54 LLD<6.13E+OO LLD<6.13E+OO 
MN -56 LLD<6.98E+OO LLD<6.98E+OO 
NA -22 LLD<8 . 02E+OO LLD<8.02E+OO 
NA-24 LLD<l.03E+Ol LLD<l.03E+Ol 
NB-94 LLD<5.70E+OO LLD<5 . 70E+OO 
NB-95 LLD<6 . 26E+OO LLD<6.26E+OO 
NB-97 LLD<2.65E+02 LLD<2.65E+02 
NP-237 LLD<9.33E+Ol LL0<9.33E+Ol 
NP-238 LLD<2.40E+Ol LLD<2 . 40E+Ol 
NP-239 LLD<8.97E+Ol LLD<8.97E+Ol 
PA-233 LLD<4.13E+Ol LLD<4.13E+Ol 
PA-234M LLD<8.97E+02 LLD<8.97E+02 
PB-210 LLD<2.41E+03 LLD<2 . 41E+03 
PB-212 LLD<2.80E+Ol LLD<2 .80E+Ol 
H -212A LLD<2.78E+Ol LLD<2 . 78E+Ol 
PB-2128 LLD<4 .04E+02 LLD<4 .04E+02 

-P-B -214 LLD<4 .36E+Ol LLD<4 .36E+Ol 
PB-214A LLD<4.36E+Ol LLD<4.36E+Ol 
~-2148 LLD<7.57E+Ol LLD<7.57E+Ol 
P0~210 LLD<5.83E+05 LLD<5.83E+05 
P0-214 LLD~2.19E+OS LLD<2.19E+05 
~ -216 LLD<4.73E+05 LLD<4.73E+05 
PU-239 LLD<l . 24E+05 LLD<l . 24£+05 
P. ·1 LLD<4.82E+06 LLD<4.82E+06 
RA ~L4 LL0<3.11E+02 LLD<3.11E+02 

-226 LLD<3.13E+02 LLD<3.13£+02 
g-88 LLD<6.32E+Ol LLD<6.32E+Ol 

RB-89 LLD<2.42E+Ol LLD<2 . 42E+Ol 
.llli.-220 LLD<l .36£+04 LLD<l . 36£+04 
RU -103 LLD<2 .32E+Ol LLD<2 .32E+Ol 
RijRH106 5.34E+02 +-2.66E+02 5.34£+02 +-2.66E+02 
S8-124 LLD<l.80E+Ol LLD<l.80E+Ol 
SB·-125 LLD<l. 48E+02 LLD<l. 48E+02 
SC-46 LLD<5.25E+OO LL0<5.25E+OO 
SE-75 LLD<2.13E+Ol LLD<2.13E+Ol 
SN-113 LLD<2.99E+Ol LLD<2 .99E+Ol 
SR-85 LLD<2.19E+Ol LLD<2.19E+Ol 
SR-91 LLD<2.66E+Ol LLD<2.66E+Ol 
SR-92 LL0<8.60E+OO LL0<8.60E+OO 
TA-182 LLD<l.77E+Ol LLD<l.77£+01 
TC-99M LLD<l.04E+Ol LLD<l.04E+Ol 
TE-123M LLD<l . 14E+Ol LLD<l . 14£+01 
TE -125M LLD<2.93E+03 LLD<2 .93E+03 
TE-132 LLD<l .38E+Ol LLD<l .38£+01 
TH-228 LLD<l . 01E+03 LLD<l.01E+03 
TH-234 LLD<2.08E+02 LLD<2.08E+02 
TH-234A LLD<2.08E+02 LLD<2.08E+02 
TH-2348 LLD<7.09E+02 LLD<7 .09E+02 
Tl "'8 LLD<l. 66E+Ol LLD<l. 66E+Ol 
U· . J LLD<2.08E+Ol LLD<2.08E+Ol 
U-235A LLD<2.08E+Ol LLD<2.08E+Ol 
U-2358 LLD<8.62E+Ol LLD<8.62E+Ol 
U-237 LLD<5.56E+Ol · LLD<5.56E+Ol 

513.99 
151.17 
402 . 58 
220 .90 

1596 . 20 
641. 83 
834 .83 
846 . 76 

1274 . 55 
1368 .60 

702 .63 
765.78 
657.92 
86 . 50 

984 . 45 
277 . 60 
311. 98 

1001.03 
46 . 50 

239 .00 
239 .00 
300 . 10 
351. 92 
351 .92 
295 . 21 
804 .00 
799.70 
804 . 90 . 
129 .30 
148 .57 
240 .99 
186 . 10 

1836 .00 
1031.88 
549 . 73 
497 .08 
621.80 
602 . 72 
176 .33 

1120 . 45 
264.66 
391. 67 
513.99 
555 .60 

1383.94 
1121. 30 
140 . 51 
159 .00 
109.27 
228 . 16 
84 .37 
92 . 50 
92.50 
63 .30 

583 .14 
185 . 71 
185 . 71 
143.76 
208.00 

0.03 

84 



W-187 LLD<2.18E+Ol 
XE-131M LLD<5 .12E+02 
XE-133 LLD<3.59E+Ol 
- 133M LLD<l.19E+02 

'15 LLD<l.53E+Ol 
A JS LLD<l.17E+02 
Y-88 LLD<6.00E+OO 
Y-91 LLD<2.64E+03 
Y-91M LLD<2 . 03E+Ol 
ZN-65 LLD<2.19E+Ol 
ZR-95 LLD<9.38E+OO 
ZR-97 LLD<7.29E+OO 

WHC-SD-WM-DP-025 
LLD<2 . 18E+01Add dum 4 Rev 0685.74 
LLD<5.12E+02 en 163.98 
LLD<3.59E+Ol 81.00 
LLD<l . 19E+02 233.21 
LLD<l . 53E+Ol 249 .79 
LLD<l.17E+02 258.41 
LLD<6.00E+OO 1836 .06 
LLD<2.64E+03 1204.90 
LLD<2 .03E+Ol 555.60 
LLD<2.19E+Ol 1115.55 
LLD<9 .38E+OO 756.73 
LLD<7.29E+OO 743.33 

TOTAL l . 56E+04 +-3.50E+02 l.56E+04 +-3.SOE+02 

STANDARD DEVIATION = 0. 15 

EBAR z ***** MEY/DISINTEGRATION 
MAXIMUM PERMISSABLE ACTIVITY a 4.75E-09 UC/LI 
TOTAL MEASURED ACTIVITY • l.56E+04 (+-3.50E+02) UC/LI 
% TECH . SPEC.•******(+-****) 

~OR QUOTATION AT 1.96 SIGMA 
LLD CONFIDENCE LEVEL AT 85.0% 

M 
PEAKS NOT USED IN ANALYSIS 

\.L r . • ,{CID ENERGY NET AREA ERROR GAMMAS/SEC 
CffANNEL KEV COUNTS % 

1 124.17 511. 56 237. 36.0 9.65E+OO 

~&AKS ELIMINATED BY BACKGRQUND SUBTRACTION 

CE'KTROID ENERGY NET AREA ERROR · GAMMAS/SEC 
CHANNEL KEV COUNTS % 

2921. 95 1460 . 51 166. 15.8 1. 64E+Ol 

~ 1 

• .. ·.·. 

85 



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

* * * * * * * * * * * * * * * * * * * * * 'i * * * * * * * * * * * * * * 
* 
* 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 Ol-AUG-91 04:14 :13 

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

MCA UNIT NUMBER: 1 / AOC UNIT NUMBER: 1.0 
DETECTOR NUMBER: 4 / GEOMETRY NUMBER: 41 
SPECTRUM SIZE: 4096 CHANNELS 
ORDER OF SMOOTHING FUNCTION: 5 
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK 
PEAK CONFIDENCE FACTOR: 85.0% 
IDENTIFICATION ENERGY WINDOW:+- 1.50 KEV 

ii'RROR QUOTATION: 1.96 SIGMA UNCERTAINTY 

-ENVIRONMENTAL BACKGROUND SUBTRACTED 
LLD CALCULATION PERFORMED 

ASURED ENERGY DIFFERENCES LISTED 
.fil)LTIPLET ANALYSIS PERFORMED 

rj>ECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANO: 
ANALYZED BY: MAX 

SA, :. LE DESCRIPTION: R9419-5530 
"GtOMETRY DESCRIPTION: 134B40-A 22/LIQ 
,SAMPLE SIZE: l.OOOOE-03 LI / CONVERSION FACTOR: 5.0000E-01 
·s ANDARD SIZE: l.OOOOE+OO EA 
~ALYSIS LIBRARY FILE: ANLOOO 

G LLECT STARTED ON l-AUG-91 AT 03:23:45 

OOLLECT LIVE TIME: 
REAL TIME: 
DEAD TIME: 

3000: SECONDS 
3018. SECONDS 
0.60 % 

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

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

86 



222-S COU~TING ROOM WESTINGHOUSE HANFORD Ol-AUG-91 04 : 14 : 13 ~ P E A K A N A L Y S I S 
WHC-SD-WM-DP-025 
Addendum 4 Rev 0 

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

1 55.12 27.67 1.16 1703. 930 . 14.2 SB/TE-X 
2 951. so 475.54 1. 61 2949. 501. 33;9 CS-134 
3C 1127 . 41 563.46 1.48 2132. 2450 . 7. 2 CS -134 , 

EU-152 
4C 1139. 56 569.54 1.48 2150. 4459. 5.5 CS-134 , 

81-207 
5 1210.31 604.90 1.59 2237. 28183. 1.3 CS -134 
6 1324 . 13 661.80 1.61 1495. 24331. 1.4 CS -137 
68 661.38 251. 9. 7 
7? 1592 . 44 795 . 94 1.68 1133 . 20598 . 2.1 CS -134 
8? 1604 . 68 802 . 06 1.68 1078. 1879 . 15 . 3 CS-134 
9? 2336.04 1167 .82 1.84 641. 350 . 88.3 CS-134 

10? 2346.79 1173 .19 1.84 591. 14512. 2.8 C0-60 
1 2664.84 1332.30 2.44 191. 13049. 1.8 C0-60 

12 2730.27 1365.04 2.19 131. 487. 12 .2 CS-134 
7 3C 2799.41 1399.64 1.48 53. 131. 22 . 2 1-132 

4C 2802.59 1401. 23 1.48 58 . 121. 22.9 81-214 
5 2921.09 1460.53 2.60 56. 771. 7.9 K-40 

-l 58 1460 .72 581. 4.7 

M 
~nn1R QUOTATION AT 1.96 SIGMA 

CONFIDENCE LEVEL AT 85.0% 

C - MULTIPLET ANALYSIS CONVERGED NORMALLY 

8.: ~~tI~~~~~N~~~L~lE~G~~~~6R~~~KsuT GFIT > 4 

CKGROUND SUBTRACTION PERFORMED USING FILE BK0014 
ICKGROUND DESCRIPTION: 8KG 

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

87 



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

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

SAMPLE: R9419-5530 
r COLLECTED ON l-AUG-91 AT 03:23:45 
L~ .,YEO TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT . 

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

NUCLIDE ACTIVITY CONCENTRATION IN uCi/LI 
DECAY 

MEASURED ERROR CORRECTED ERROR 

AC-228 LLD<3.08E-Ol LLD<3.08E-Ol 
AC -228A LLD<3.08E-Ol LLD<3.08E-01 
AC -2288 LLD<4.34E-Ol LLD<4.34E-Ol 
AG-108M LLD<6 .85E-02 LLD<6.85E-02 
AG-llOM LLD<3 .39E-Ol LLD<3.39E-Ol 
AM-241 LLD<2 .63E-Ol LLD<2.63E-Ol 
AM -243 LLD<8.24E-02 LLD<8.24E-02 
AM-243A LLD<8.24E-02 LLD<8.24E-02 
~-2438 LLD<7.36E+OO LLD<7.36E+OO 
AR-41 LLD<6 .67E-02 LLD<6.67E-02 
m:T-198 LLD<7.09E-02 LLD<7.09E -02 

-133 LLD<8 .82E-02 LLD<8.82E-02 
B -139 LLD<l.59E-Ol LLD<l.59E-Ol 
BA-140 LLD<2.64E-Ol LLD<2.64E-Ol 
BA-14i LLD<l.65E-Ol LLD<l.65E-Ol 
Be-7 LLD<6.50E-Ol LLD<6.50E-Ol 
BJ-~07 LLD<7.24E-02 LLD<7 . 24E-02 

12 LLD<5.51E-Ol LLD<5.51E-Ol 
a -d4 LLD<7.00E-Ol LLD<7.00E-Ol 
BI-214A LLD<7.00E-Ol LLD<7.00E-Ol 
~{~2148 LLD<6.55E-Ol LLD<6.55E-Ol 
BI -214C LLD<2.64E-Ol LLD<2.64E-Ol 
@-109 LLD<l.05E+OO LLD<l. 05E+OO 
CE -139 LLD<3.61E-02 LLD<3.61E-02 
cr- 141 LLD<5.99E-02 LLD<5.99E-02 
CEPR144 LLD<4.70E-Ol LLD<4.70E-Ol 
eb'-56 LLD<7.SOE-02 LLD<7.SOE-02 
C0-57 LLD<3. lOE-02 LLD<3.10E-02 
C0-58 LLD<6 .91E-02 LLD<6.91E-02 
C0-60 l.24E+Ol +-2.34E-Ol l.24E+Ol +-2.34E-Ol 

CR-51 LLD<4.95E-Ol LLD<4.95E-Ol 
CS-134 l.45E+Ol +-3.19E-Ol l . 45E+Ol +-3.19E-Ol 

CS-136 LLD<7.65E -02 LLD<7.65E-02 
CS -137 l . 44E+Ol +-2.23E-Ol l.44E+Ol +-2 .23E-Ol 
CS -138 LLD<7.96E-02 LLD<7.96E-02 
EU -152 LLD<3 .62E-Ol LLD<3 .62E-Ol 
EU -154 LLD<l .35E-Ol LLD<l.35E-Ol 
EU-155 LLD<l.33E-Ol LLD<l.33E-Ol 
FE-59 LLD<l. 68E-Ol LLD<l. 68E-Ol 
HF-181 LLD<8.14E-02 LLD<8.14E-02 
w 13 LLD<5.59E-02 LLD<5.59E-02 
I· . - l LLD<6.95E-02 LLD<6.95E-02 
I-132 LLD<2.61E-Ol LLD<2.61E-01 
1-133 LLD<7.43E-02 LLD<7.43E-02 
1-134 LLD<l.09E-Ol LLD<l.09E-Ol 

ENERGY COMPARISON 
(KEV) 

EXPECT DIFF 

911.07 
911.10 
338 .40 
433 .94 
657 .76 

59 . 54 
74 .67 
74 .67 
43 . 10 

1293 .64 
411.80 
356.02 
165.85 
537 . 27 
190.23 
477 . 59 
569 . 70 
727 . 27 
609.32 
609.32 

1120 . 28 
1764 . 51 

88 .03 
165 .85 
145 . 44 
133 . 51 
846 . 76 
122 .06 
810 . 75 

1332.50 -0.20 
1173.24 -0.04 
320.09 
795.84 0.09 
604.70 0.20 
818.51 
661. 65 0 . 15 

1435 .86 
1408 .01 
1274 .45 
105.31 

1099.25 
482.20 
279.20 
364.48 
667 .69 
529 .69 
847.03 88 



WHC-S0-WM-DP-025 
I-135 LLD<2. 02E-01 LLD<2. 02E-o:f.ddenctum 4 Rev °t260. 41 
K-40 1.82E+OO +-6 .35E-01 l .82E+OO +-6.35E -01 1460 .75 -0. 22 
KR -85 LLD<l.61E+Ol LLD<l.61E+Ol 513.99 -..· I 

"~ 35M LLD<3 .83E-02 LLD<3.83E-02 151.17 
' 7 LLD<l .64E-Ol LLD<l.64E-Ol 402.58 

" · J LLD<2 . 27E+OO LLD<2 . 27E+OO 220.90 
LA -140 LLD<4.29E -02 LLD<4 . 29E-02 1596.20 
LA -142 LLD<l.57E-Ol LLD<l . 57E-Ol 641.83 
MN -54 LLD<7 . 23E-02 LLD<7.23E -02 834.83 
MN -56 LLD<8.47E-02 LLD<8.47E-02 846 . 76 
NA -22 LLD<4.78E-02 LLD<4 .78E-02 1274.55 
NA-24 LLD<3.85E-02 LLD<3.85E-02 1368.60 
NB-94 LLD<6.46E-02 LLD<6.46E-02 702.63 
NB-95 LLD<6.89E-02 LLD<6.89E-02 765.78 
NB-97 LLD<3.86E-Ol LLD<3.86E-Ol 657 .92 
NP-237 LLD<2.79E-Ol LLD<2.79E-Ol 86 .50 
NP -238 LLD<3 .41E-Ol LLD<3 . 41E-Ol 984 .45 
NP -239 LLD<3 . 15E-Ol LLD<3 . 15E-Ol 277 .60 
PA-233 LLD<l .36E-Ol LLD<l .36E-Ol 311 .98 
PA-234M LLD<l.54E+Ol LLD<l.54E+Ol 1001 .03 
PB-210 LLD<6.23E+OO LLD<6 . 23E+OO 46.50 
e&-212 LLD<l .02E-01 LLD<l .02E-Ol 239 .00 
PB -212A LLD<l . 02E -Ol LLD<l.02E-Ol 239 .00 
'PB'-2128 LLD<l.48E+OO LLD<l.48E+OO 300.10 
e.6-214 LLD<l .48E-Ol LLD<l.48E-Ol 351.92 
~B-214A LLD<l.48E-Ol LLD<l .48E-Ol 351.92 
eJi-2148 LLD<2 .49E-01 LLD<2 .49E-01 295.21 
P0-210 LLD<6.21E+03 . LLD<6.21E+03 804 ~00 
!Pe- 214 LLD<2.25E+03 LLD<2.25E+03 799.70 
nn ~16 LLD<3.97E+03 LLD<3.97E+03 804.90 

9 LLD<4.14E+02 LLD<4.14E+02 129.30 
. ~41 LLD<l . 44E+04 LLD<l.44E+04 148.57 
RA -224 LLD<l.07E+OO LLD<l.07E+OO 240.99 
M-226 LLD<9.53E-Ol LLD<9.53E-01 186 . 10 
'RB-88 LLD<4.30E-Ol LLD<4.30E-Ol 1836.00 
JU3-89 LLD<4. 04£-01 LLD<4. 04£-01 1031. 88 
RN-220 LLD<5 .91E+Ol LLD<5.91E+Ol 549 .73 

'.RtlJ -103 LLD<7.04E-02 LLD<7.04E-02 497 .08 
RURH106 ·LLD<l.36E+OO LLD<l.36E+OO 621.80 
~ -124 LLD<l.68E-Ol LLD<l.68E-Ol 602.72 
S8-125 LLD<4.53E-Ol LLD<4.53E-Ol 176.33 
SC-46 LLD<9.86E-02 LLD<9.86E-02 1120 .45 
SE-75 LLD<7.01E-02 LLD<7.01E-02 264.66 
SN-113 LLD<l.OOE-01 LLD<l .OOE-01 391.67 
SR-85 LLD<7 .07E-02 LLD<7.07E-02 513.99 
SR-91 LLD<l .32E-Ol LLD<l.32E-Ol 555.60 
SR-92 LLD<5.10E -02 LLD<5.10E-02 1383.94 
TA-182 LLD<2.80E-Ol LLD<2.80E-Ol 1121.30 
TC -99M LLD<3.11E-02 LLD<3.11E-02 140.51 
TE-123M LLD<3.61E-02 LLD<3.61E-02 159.00 
TE-125M LLD<9.91E+OO LLD<9 . 91E+OO 109.27 
TE-132 LLD<4.40E-02 LLD<4 .40E-02 228.16 
TH-228 LLD<3.27E+OO LLD<3.27E+OO 84.37 
TH-234 LLD<6.13E-Ol LLD<6.13E -Ol 92.50 
TH-234A LLD<6.13E-Ol LLD<6.13E-Ol 92.50 
T l' ~4s LLD<2.16E+oo LLD<2.16E+oo 63.30 

JS LLD<9.11E-02 LLD<9.11E-02 583 . 14 
u-~J5 LLD<6.19E-02 LLD<6.19E-02 185.71 
U-235A LLD<6.19E-02 LLD<6.19E-02 185~71 
U-2358 LLD<2 . 51E-Ol LLD<2.51E-Ol 143.76 89 



U-237 LLD<l.87E-Ol 
W-187 LLD<2.35E-Ol 
XE-131M LLD<l.65E+OO 
XE-133 LLD<l .04E-Ol 
x~ -13M LLD<3.90E-Ol 
X~ JS LLD<S.OOE-02 
XE -138 LLD<3 . 76E-Ol 

WHC-SO-WM-DP-025 
LLD<l .87E-01Addendum 4 Rev 0208.00 

Y-88 LLD<4.07E-02 
Y-91 LLD<2.37E+Ol 
Y-91M LLD<l.OOE-01 
ZN-65 LLD<2.01E-Ol 
ZR-95 LLD<l.23E-Ol 
ZR-97 LLD<7.04E-02 

TOTAL 4.31E+Ol +-7.81E-Ol 

LLD<2.35E-Ol 
LLD<l. 65E+OO 
LLD<l.04E-Ol 
LLD<3.90E-Ol 
LLD<S.OOE-02 
LLD<3.76E-Ol 
LLD<4.07E-02 
LLD<2.37E+Ol 
LLD<l .OOE-01 
LLD<2.01E-Ol 
LLD<l.23E-Ol 
LLD<7.04E-02 

4.31E+Ol +-7.81E-Ol 

685.74 
163.98 
81.00 

233 . 21 
249 . 79 
258 . 41 

1836.06 
1204 .90 
555.60 

1115.55 
756.73 
743 .33 

STANDARD DEVIATION= 0. 18 

EBAR • ***** MEV/DISINTEGRATION 
MAXIMUM PERMISSABLE ACTIVITY= l.27E-09 UC/LI 
TOTAL MEASURED ACTIVITY= 4.31E+Ol (+-7.81E-01) UC/LI 
~ TECH . SPEC. = ****** (+-****) 

ERROR QUOTATION AT 1.96 SIGMA 
I: CONFIDENCE LEVEL AT 85.0% 

"""" . . 
PEAKS NOT USED IN ANALYSIS 

ENERGY NET AREA ERROR GAMMAS/SEC 
KEV COUNTS % 

_ 55 . 12 27 .67 930. 14 . 2 5.15E+02 
951 .50 475 . 54 501. 33 .9 3. 50E+OO . 127 . 41 563 .46 2450 . 7. 2 1. 99E+Ol 

1139. 56 569 . 54 4459. 5.5 3.66E+Ol 
604 .68 802.06 1879: 15.3 2. llE+Ol 

2336 .04 1167 .82 350. 88 .3 5.SOE+OO 
2730.27 1365.04 487. 12.2 8.73E+OO 
2799.41 1399.64 131. 22.2 2.40E+OO 
2802.59 1401. 23 121. 22.9 2.22E+OO 
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WHC-SO-WM-DP-025 
Addendum 4 R~v O 

SAMPLE STATUS REPORT FOR R 9415. 102AW 2291-1-4 TIME: 5/26/92 14:5 6 
~1SPATCHED: 6/14/91 13:16 SAMPLE HAS NOT BEEN SLURPED 

~cEIVED: 6/14/91 13:30 

EXT. DETER. RESULTS OR STATUS 
**** ******** ********************************** 
5000 
5000 
5000 
5720 
5720 
5725 
5725 
5730 
5730 
5730 
5730 
5730 

0'5730 
5730 
6730 
5730 

730 
5740 

-S740 
~ 740 

C:::"7 4 0 

APPEAR 
APPEAR 
APPEAR 
TB 
TB 
AT 
AT 
GEA 
GEA 
GEA 
GEA 
GEA 
GEA 
GEA 
GEA 
GEA 
GEA 
u 
u 
u 

CLEAR LIGHT YELLOW SOLIDS 
NO VISIBLE ORGANIC 

SMALL AMOUNT SETTLED SOLIDS 
OUT FOR RERUN 

l.44000E 04 uCI/L 
OUT FOR RERUN 

<1.44000E 00 uCI/L 
1.46000E 04 uCI/L 

<3.82000E 01 uCI/L 
<2.73000E 01 uCI/L 
1.74000E 02 uCI/L 
<2.14000E 01 uCI/L 
< 2.81000E 02 uCI/L 
< 6.77000 uCI/L 
< 5.49000 UCI/L 
< 1.57000E 02 uCI/L 
< 3.16000E 02 uCI/L 

OUT FOR RERUN 
OUT FOR RERUN 

INSUFFICIENT SAMPLE 
4.49000E-03 G/L 

OUT FOR RERUN 
7.78000E-02 uCI/L 

OUT FOR RERUN 
OUT FOR RERUN 

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

RuRh-106 
Co-60 
Nb-94 
CePr-144 
Ra-226 

· , 

OUT OF GOOD CHARGE 
RANGE? ANS? CODE 

*** 

'l 
Jl 

782 
5782 

'• • 7 82 
5786 

5 786 
786 

5787 

u 
PU239/40 
PU239/40 
AM241 
AM241 
AM241 
SR90 
SR90 
SR90 

<2.3100E-02 uCI/L INSUF. SAMPLE RAN R9401 SPLIT 
OUT FOR RERUN 

*** ****** 
WlBEO 
WlBEO 
WlBEO 
WlBEO 
WlBEO 
WlBEO 
WlBEO 
WlBEO 
WlBEO 
WlBEO 
WlBEO 
WlBEO 
WlBEO 
WlBEO 
WlBEO 
WlBEO 
WlBEO 
WlBEO 
WlBEO 
WlBEO 
WlBEO 
WlBEO 
WlBEO 
WlBEO 
WlBEO 
WlBEO 
WlBEO 
WlBEO 
WlBEO 
WlBEO 
WlBEO 
WlBEO 
WlBEO 
WlBEO 
WlBEO 
WlBEO 
WlBEO 
WlBEO 
WlBEO 
WlBEO 
WlBEO 
WlBEO 
WlBEO 
WlBEO 
WlBEO 
WlBEO 
W1TE2 
W1TE2 
W1TE2 

n-si 787 
5787 
5820 
5820 
5825 
5825 
5830 
5830 
5830 
5830 
5830 
5830 
5830 
5830 
5830 
5830 
c::: "' _q 6 

6 
__ 86 

H3 
HJ 
H3 
TB 
TB 
AT 
AT 
GEA 
GEA 
GEA 
GEA 
GEA 
GEA 
GEA 
GEA 
GEA 
GEA 
SR90 
SR90 
SR90 

OUT FOR RERUN 
1.0JOOOE 01 uCI/L 

· ouT FOR RERUN 
OUT FOR RERUN 

5.88000E 00 uCI/L 
1.47000E 04 uCI/L 
1.47000E 04 uCI/L 
<2.0SOOOE 00 uCI/L 
<2.08000E 00 uCI/L 

1.49000E 04 uCI/L 
<3.79000E 01 uCI/L 
<2.99000E 01 uCI/L 

1.73000E 02 uCI/L 
<2.32000E 01 uCI/L 

5.34000E 02 uCI/L 
< 6.41000 uC/L 
< 5.70000 uCI/L 
< 1.GOOOOE 02 uCI/L 
< 3.lJOOOE 02 uCI/L 

OUT FOR RERUN 
OUT FOR RERUN 

9.44000E 00 uCI/L 

END OF REPORT 

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

RuRh-106 
Co-60 
Nb-94 
CePr-144 
Ra-226 

9:1 



Lab Segment Serial No. : 
R9415 
Analysis: 
URANIUM 

Instrument: 
WB88807 
Technologist: 
M. FRANZ 
Starting Time: 
16:00 
Ending Time: 
23:00 

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

10 

WHC-S0-WM-DP-025 
Addendum 4 Rev C 

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

ANALYTICAL BATCH 
Customer ID: 
2291 - 1-4 
Sample Prep: 
UNDIGESTED 

Procedure/Rev: 
LA-925-106/A-2 
Date: 
10-08-91 

Temperature: 
24degC 
Chemist: 
S. CATLOW 

Lab ID Description 
R9413-5540 11 
R9414-5640 12 , 

R9415-5740 13 
R9419-5540 14 

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 85838/0.1 m L 

THESE SAMPLES V ERE RERUN. 

I 
I 

Lab ID 

· , 

Final Vol. of 
Standard 

N/A 

A-6000-881 (03/92) 
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-­· 102AW 
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..... , .... ... .. . , 

URANIUM BY LASER ANALYSIS - ·UNDIGESTED SAMPLE 
WHC-SD-WM-DP-025 
Addendum 4 Rev 0. 

, __ 
,. ... , 

1:l : El 26 
c-.. c.. 

.... _ 
Wt 11Ffl 3 
C-ID 

STD 

....... .. -·• 
I 

I 
I 

, __ .. _ 
13111 ~6 

c-.. c.. 
.... _ 

W1Ll£0 3 

C-111 

REO • (IL 

- ·• -·• ........ , 

~9t11s- 6?.~t.? . 

I - ~ 

~ \~.C\'r~,.~e:-~(.u( 1oiaJ-; ~.'-\~e-~ it,. 

• ~~ - ((.11o)(.C\%~J . ~ 

...., ... , ...,, ... ,..., .... 
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WHC-SD-WM-DP-02~ 
Addendum 4 Rev O 

·· URANIUM BY LASER ANALYSIS - UNDIGESTED SAMPLE 

, ......... ,,. ... , 
1~;21 ;?6 

-- C-IO 
'I, 'P0•/0-, :.Tl) 

-·• -·• -·• -·• 
... ... 

·--
__ .. 
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0 

Lab Segment Serial No.: 
R9415 
Analysis: 
PLUTONIUM 239/240 

Instrument: 
WB57'Z37 
Technologist: 
M. BIERMAN 
Starting Time: 
08:00 
Ending Time: 
N/A 

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

10 

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

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

ANALYTICAL BATCH 
Customer ID: 
2291-1-4 
Sample Prep: 
UNDIGESTED 

Procedure/Rev: 
LA-503-156/C-3 
Date: 
7-16-91 
Temperature: 
25degC 
Chemist: 
$.CATLOW 

Lab ID Description 
R9413-5581 11 
R9414-5681 12 
R9415-5781 13 
R9419-5581 ·. 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. AliauotVol. 

LMCS CHECK STD 43843/0.1 ml 

THESE SAMPLES \/i 'ERE RERUN. 

' 

Lab ID 

; 

~ 

Final Vol. of 
Standard 

NIA 

A-6000-881 (03/92) 

95 



N 

0 

., 

,. 

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

-~ .· - . o. .. 

, __ 
,.._, ;:Fl-/ 1 - / ;, -7/ ~ ........ ..._ ,_ . ' ' .Rq~/.3 -¥----;r-_· 102AW 6-14-91 131 8 2 6 .. ,_ ........... c-.. c.. 

" RECOVERY Wll<EO 1 
C..- 10 

STD 

EPP R2 11 S Ak001 I RERII N 
STDN~•~ 1'<£6UI.T ?-1~~ . . .. .,, .. AA(\ lliA" 

'W'S 4'(';J I . o .... ,: . .. ~ OUT 
STD VAL.'l,dl,vG :,,.REC /()r,lwl:. ATT~--- -· 
('v.l3'- l,.,,G"~JJIS''= 1 •·:·" ••-
t ..,J ?~ Hl'II~ ; J.:::;~: ~:: 
--- 'l~)'o ~ :.-.~ -.. . ,•~ •• __ , 

-·• 

'$.J YC7 
........ ' ~,.._ a... ·, ,........ ,.,.., 

R 9414.-560 102AW 6- 14-91 13111 26 
o. ... ---- "--' UMt CM, .. c... ..,_,. 
PU239/40 LA-503-156 uCI/G WlBEO 1 

-- C.0-IQ 
? -6- I REG. &I. 

REAGENT BLANK 

COUNT t uCI/~ ' J ~~IH" 
P11~'3" 'lo ~t(~v,,su- ~,\,;,pi PRINT..m,t' w ~ nN ~ .4-1.L..4£- £W/i::::::: :~ ::;. 

~ ~ ( .J , •• _ . .. ~ ~ f ' 

J07o ~ ' ,, .1 • .. •• , .: 
-·• 

-~ , ......... ,...,.., 
6-14-91 ° 13114 26 -­uCI/G 

Clw .. C:... ,__,. 

WlBEO 1 
C..-10 

2291-1-4 

I </-t'I _/o 
s-

&7-z..-j)(_-i. ')(. S£.~"5) 

..32'5 , Y.9 
::::-. '1. S ~o 

,· . . .. 

\ \ 

1f!:-_,z ., 
. ' 

( 'i~ .-zo)C t.) ( 'IS <n) 
3 'Z'5 . 2..1 

=- :5o"ro 

\ . 

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

0_1. ()(1..]('611..~ r- _ 
3z.c:; , ~'l 
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WHC-SD-WM-DP-025 
Addendum 4 Rev O 

PLUTONIUM ANALYSIS - UNDIGESTED SAMPLE 

,,,.----,----------- --- - - - --- __ ,.,....,._ ---:::-::---~======-=-~ 
~ ( 7-<3-<tf ~ 9y' /9 _ :i.S-~ I 0... 1-. --- ,,_ .. , -­· '102AW · o-1q-91 · 1~121 26 --~ kECO\IERY 

c-ooc­
Wli:IEO 

C...- 10 

STD 

--

1-· 
~~~-ll)( ~)(. ?£.:.~) ;.<f 9 ,.4 

32.5, 44 
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Lab Segment Serial No.: 
R9415 
Analysis: 
STRONTIUM 90 

Instrument: 
WB26870 WB27812 WB27811 
Technologist: 
S. LAI 
Starting Time: 
N/A 
Ending Time: 
N/A 

Descriotion 
1 INITIAL LMCS CHECK STD 
2 REAGENT BLANK 
3 SAMPLE 2291-1-4 

WHC-S0-WM-DP~025 
Addendum 4 Rev 0 

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

ANALYTICAL BATCH 
Customer ID : 
2291-1-4 
Sample Prep: 
UNDIGESTED 

Procedure/Rev: 
LA-220-101/D-0 

Date: 
10-08 - 91 

Temperature: 
N/A 
Chemist: 
S. CATLOW 

Lab ID Descriotion 
R9413-5586 11 
R9414-5686 12 
R9415-5786 13 
R9415-5886 14 

Lab ID 

4 SAM DUP OF 2291-1-4 
5 FINAL LMCS CHECK STD 
6 

t--+-------------+-------1 
R9419-5586 15 !--+-------------+-----~ 

16 
7 17 
8 18 
9 19 

10 20 ~~----------...__ ____ _, 

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

LMCS CHECK STD 150B46/1 ml N/A 

THESE SAMPLES Y. ERE RERUN. 

A-6000-881 (03/92) 
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I 
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Lab Segment Serial No.: 
R9415 
Analysis: 
TRITIUM 

Instrument: 
WB27818, WC16085 
Technologist: 
V. MASSIE 
Starting Time: 
N/A 
Ending Time: 
NIA 

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

10 

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

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

ANALYTICAL BATCH 
Customer ID: 
2291-1-4 
Sample Prep: 
UNDIGESTED 

Procedure/Rev: 
LA-21 8-113/8 -0 

Date: 
10-04-91 

Temperature: 
NIA 

Chemist: 
S. CATLOW 

Lab ID Description 
R9413-5587 11 
R9414-5687 12 
R9415-5787 13 ; 

R9419-5587 14 
15 
16 
17 
18 
19 
20 

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

LMCS CHECK STD 34849/1.0 m L 

THESE SAMPLES V,, ERE RERUN. 

! 
I 
I 

I 
I 
I 

Lab ID 

Final Vol. of 
Standard 

NIA 

A-6000..-881 (03/92) 

1.1.3 
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TRITIUM ANALYSIS - UNDIG~STED SAMPLE 
WHC-SO-WM-DP-025 
Addendum 4 Rev 0 

,"fi'f'l''t;:%-,•-~NVSTD 
H DU i'ilW'I RESUL r ~- S"7G -, 
H D VAL./.., .'/~/.:f:;REC/0/, 7Z. ~0 

RERUN 
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Lab Segment Serial No. : 
R9416 
Analysis: 

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

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

ANALYTICAL BATCH 
Customer ID: 
2291-2-4 
Sample Prep: 

VISUAL CHECK AND OVER-THE-TOP READING UNDIGESTED 

Instrument: Procedure/Rev: 
N/A LA-519-151/D-1 
Technologist: Date: 
M. BIERMAN 6-14 - 91 
Starting Time: Temperature: 
13:30 25degC 
Ending Time: Chemist: 
15:00 N/A 

Description Lab ID Description 
1 SAMPLE 2291-1-1 R9394-5000 11 
2 SAMPLE 2291-1-4 R9415-5000 12 
3 SAMPLE 2291-·2-4 R9416-5000 13 

R9417-5000 14 

Lab ID 

4 SAMPLE 2291-3-4 
5 SAMPLE 2291-4-4 
6 

t---+------------+------l 
R9418-5000 15 

t---+------------+------l 
16 

7 17 
8 18 
9 19 

10 20 

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

N/A NIA 

A-6000-881 (03/92) 
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VISUAL CHECK AND OVER-THE-TOP READING ANALYSIS - UNDIGESTED SAMPLE 
WHC-S0-WM-DP-025 
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Lab Segment Serial No.: 
R9416 
Analysis: 
TOTAL ALPHA/TOTAL BETA 

Instrument: 
WB27809, WB27807 
Technologist: 
M. FRANZ · 
Starting Time: 
08:00 
Ending Time: 
10:30 

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

10 FINAL LMCS CHECK STD 

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

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

ANALYTICAL BATCH 

Lab ID 
R9413-5520 
R9414:-5620 
R9416-5720 
R9416-5920 
R9419-5520 
R9413-5525 
R9414-5625 
R9416-5725 
R9416-5925 
R9419-5525 

Customer ID: 
2291-2-4 
Sample Prep: 
UNDIGESTED 

Procedure/Rev: · 
LA- 508-101/C-2 
Date: 
06-20-91 /06-21 -91 
Temperature: 
N/A 
Chemist: 
S. CATLOW 

Description 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

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

LMCS CHECK STD 18B49/10.0 ml 

THESE SAMPLES V, VERE RERUN. 

. ' 

Lab ID 

' 

Final Vol. of 
Standard 

N/A 

A-6000-881 (03/92) 

-- 120 



TOTAL ALPHA ANALYSIS - UNDIGESTED SAMPLE 
WHC-SD-WM-D~-025 
Addendum 4 Rev O 
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WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

ANALYTICAL BATCH 
Lab Segment Serial No. : 
R9416 
Analysis: 
GEA 

Instrument: 
WB57237, WB57265 
Technologist: 
C. JOHNSON 
Starting Time: 
N/A 
Ending Time: 
NIA 

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

10 

Lab ID 
R9413-5530 
R9414-5630 
R9415-5830 
R9416-5730 
R9416-5930 
R9419-5530 

Customer ID : 
2291-2-4 
Sample Prep: 
UNDIGESTED 

Procedure/Rev: 
LA-548-121/D-0 

Date : 
7-31-91 

Temperature: 
N/A 
Chemist: 
S. CATLOW 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

D escriotion 

Standard 
Tvoe 

Primary Book No. 
and Aliauot Vol. 

Second Book No. Third Book No. and 
and Aliauot Vol. Aliauot Vol. 

LMCS CHECK STD 141B46/0.5 ml 
SPIKE 141B46/0.5 ml 

Lab ID 

Final Vol. of 
Standard 

N/A 
N/A 

A-6000-881 (03/92) 
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* 

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

~ .k * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

CANBERRA SPECTRAN-F V2.06 SOFTWARE 

Ol-AUG-9104:09:00 

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

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

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

'tkROR QUOTATION: 1.96 SIGMA UNCERTAINTY 

ENVIRONMENTAL BACKGROUND SUBTRACTED 
D CALCULATION PERFORMED 

MEASURED ENERGY DIFFERENCES LISTED 
-MULTIPLET ANALYSIS PERFORMED 

~PECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANAlYZER ANI: 
LYZED BY: MAX 

S,.,, .. LE DESCRIPTION: R9416-57~0 
GEOMETRY DESCRIPTION: 22ML LIQ 

~, MPLE SIZE: 1.0000E-03 LI 
STANDARD SIZE: 1.0000E+OO EA 

· "i™ALYSIS LIBRARY FILE: ANLOOO 

/ CONVERSION FACTOR: 4.9505E-03 

eOLLECT STARTED ON 1-AUG-91 AT 03:18:45 
n,. 

COLLECT LIVE TIME: 
REAL TIME: 
DEAD TIME: 

3000; SECONDS 
3006. SECONDS 

0.20 % 

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

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



Ol-AUG-9104 :09:00 WHC-SD-WM-DP-025 
ADDENDUM 4 _REV 0 

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

CENTROID ENERGY FWHM BACKGND NET AREA 
CHANNEL KEV KEV COUNTS COUNTS 

1 1023 .81 511. 38 1. 22 797. 227 . 
1B 510.84 74. 

2 1138. 94 568.94 1.49 268. 143. 

3 1210.12 604.52 1.38 288. 566. 
4 1323 . 91 661.41 1.40 215. 45589. 
48 661.82 35. 
5 1592.31 795 .60 1.56 26. 490. 
6 2922.21 1460 .64 1.99 11. 215. 
68 1461. 77 182 . 

R:ROR QUOTATION AT 1.96 SIGMA 
AK CONFIDENCE LEVEL AT 85 .0% 

....... 
B - ENVIRONMENTAL BACKGROUND PEAK 

~{KGROUND SUBTRACTION PERFORMED USING FILE BKOOll 
~ CKGROUND DESCRIPTION: BK00ll 
B r~GROUND COLLECT STARTED ON 10-JAN-85 AT 12:00:00 
~ \ROUND LIVE TIME: 6000 . SECONDS 

'• 

M 

ERROR NUCLIDES 
% 

37 .9 RN-222 , 1-133, 
27 .6 TL-208,NA-22, 

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

BI-207 
11. 9 CS-134 
0.9 CS-137 

46 .4 
9.4 CS-134 

14.3 K-40 
11.2 

< I 
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Ol-AUG-9104:09:00 

PLE : R9416-5730 
' COLLECTED ON l-AUG-91 AT 03:18:45 

WHC-SD-WM-DP-Q25 
ADDENDUM 4 REV 0 

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

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

NUCLIDE ACTIVITY CONCENTRATION IN uCi/LI 
DECAY 

MEASURED ERROR CORRECTED ERROR 

AC-228 LLD<2.38E+Ol LLD<2.38E+Ol 
AC-228A LLD<2.38E+Ol LLD<2.38E+01 
AC-228B LLD<l.27E+02 LLD<l. 27E+02 
AG-108M LLD<2.33E+Ol LLD<2 .33E+Ol 
AG-llOM LLD<2.14E+02 LLD<2 . 14E+02 
AM-241 LLD<9.23E+Ol LLD<9.23E+Ol 
AM-243 LLD<2.77E+Ol LLD<2.77E+Ol 
AM-243A LLD<2.77E+Ol LLD<2.77E+Ol 
1™-243B LLD<2.93E+03 LLD<2.93E+03 
AR-41 LLD<6.32E+OO LLD<6 .32E+OO 
fill -198 LLD<2.09E+Ol LLD<2.09E+Ol 

-133 LLD<2.58E+Ol LLD<2.58E+Ol 
B -139 LLD<4.79E+Ol LLD<4.79E+Ol 

..BA-140 LLD<6.36E+Ol LLD<6.36E+Ol 
BA-141 LLD<5.40E+Ol iLLD<5 .40E+Ol 

-7 LLD<2.39E+02 LLD<2.39E+02 
nT ?07 LLD<l.30E+Ol LLD<l.30E+Ol 

:2 LLD<4.42E+0l LLD<4.42E+Ol 
i -d4 LLD<4.58E+Ol LLD<4.58E+Ol 

El-214A LLD<4.58E+Ol LLD<4.58E+Ol 
-214B LLD<5 .41E+Ol LLD<5.41E+Ol 

Bl-214C LLD<4.45E+OO LLD<4.45E+OO 
-CJJ -109 LLD<3.46E+02 LLD<3.46E+02 
CE-139 LLD<l.08E+Ol LLD<l.08E+Ol 

d}f-141 LLD<l .86E+Ol LLD<l.86E+Ol 
CEPR144 LLD<l.53E+02 LLD<l.53E+02 

"t'o-56 LLD<5.49E+OO LLD<5.49E+OO 
C0-57 LLD<l.OlE+Ol LLD<l.OlE+Ol 
C0-58 LLD<6.00E+OO LLD<6.00E+OO 
C0-60 LLD<5.19E+OO LLD<5.19E+OO 
CR-51 LLD<l. 34E+02 LLD<l.34E+02 
CS-134 l.89E+02 +-l.79E+Ol l .89E+02 +-l.79E+Ol 

CS-136 LLD<6 . 19E+OO LLD<6.19E+OO 
CS-137 l.50E+04 +-2.29E+02 l.50E+04 +-2.29E+02 
CS-138 LLD<l.13E+Ol LLD<l.13E+Ol 
EU-152 LLD<2.76E+Ol LLD<2.76E+Ol 
EU-154 LLD<2. lOE+Ol LLD<2.10E+Ol 
EU -155 LLD<3.90E+Ol LLD<3.90E+Ol 
FE-59 LLD<l.17E+Ol LLD<l. l 7E+Ol 
HF-181 LLD<2.74E+Ol LLD<2.74E+Ol 
HG -203 LLD<l. 71E+Ol LLD<l . 71E+Ol 
T , LLD<2.01E+Ol LLD<2.01E+Ol 

L LLD<l. 07E+Ol LLD<l.07E+Ol 
i - i .33 LLD<l.94E+0l LLD<l.94E+Ol 
1-134 LLD<8.43E+OO LLD<8.43E+OO 
1-135 LLD<l.80E+Ol LLD<l.80E+Ol 

ENERGY COMPARISON 
(KEV) 

EXPECT DIFF 

911.07 
911.10 
338 .40 
433.94 
657 . 76 

59 . 54 
74.67 
74.67 
43 . 10 

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

1120. 28 
1764.51 

88.03 
165.85 
145.44 
133. 51 
846.76 
122 .06 
810.75 

1332.50 
320.09 
795.84 -0.24 
604.70 -0 . 18 
818.51 
661.65 -0.24 

1435.86 
1408.01 
1274.45 
105 .31 

1099.25 
482 .20 
279.20 
364.48 
667.69 
529.69 
847.03 

1260.41 

.- I 

__ ,. 139 



K-40 LLD<l. 97E+02 LLD<l. 97E+02 1460.75 
WHC- SD-WM- DP- 025 ~ KR-85 LLD<4.95E+03 LLD<4.95E+03 513 . 99 

KR-85M LLD<l .31E+Ol LLD<l.31E+Ol 151.17 ADDENDUM 4 REV 0 s- I 

KR -87 LLD<5.24E+Ol LLD<5.24E+Ol 402 . 58 
I('" . ~g LLD<6.04E+02 LLD<6.04E+02 220 .90 
L. 40 LLD<8 . 68E+OO LLD<8 . 68E+OO 1596 .20 
LA -142 LLD<3 .60E+Ol LLD<3 .60E+Ol 641. 83 
MN-54 LLD<6.63E+OO LLD<6 . 63E+OO 834 .83 
MN -56 LLD<6 . 20E+OO LLD<6.20E+OO 846.76 
NA-22 LLD<7.47E+OO LLD<7 . 47E+OO 1274.55 
NA-24 LLD<8 . 21E+OO LLD<8 . 21E+OO 1368.60 
NB -94 LLD<6 . 02E+OO LLD<6 . 02E+OO 702 . 63 
NB-95 LLD<6.59E+OO LLD<6.59E+OO 765.78 
NB-97 LLD<2.59E+02 LLD<2.59E+02 657.92 
NP-237 LLD<9 .35E+Ol LLD<9.35E+01 86.50 
NP-238 LLD<2 . 53E+Ol LLD<2.53E+Ol 984.45 
NP -239 LLD<8.75E+Ol LLD<8 . 75E+Ol 277 .60 
PA-233 LLD<4.09E+Ol LLD<4 .09E+Ol 311. 98 
PA-234M LLD<l.05E+03 LLD<l.05E+03 1001.03 
PB-210 LLD<2 .39E+03 LLD<2 .39E+03 46 . 50 
PB-212 LLD<2 . 73E+Ol LLD<2 .73E+Ol 239 .00 
ffi -212A LLD<2 . 72E+Ol LLD<2 . 72E+Ol 239 .00 
PB-2 12B LLD<3 .86E+02 LLD<3.86E+02 300 . 10 
P~-214 LLD<4 .37E+Ol LLD<4 .37E+Ol 351. 92 
ij-214A LLD<4.37E+Ol LLD<4.37E+Ol 351. 92 

-214B LLD<7.44E+Ol LLD<7.44E+Ol 295.21 
eo.-210 LLD<5.93E+05 LLD<5.93E+05 804.00 
P0-214 LLD<2.25E+05 LLD<2 . 25E+05 799.70 
P0-216 LLD<4 .86E+05 LLD<4 .86E+05 804 .90 
PU-239 LLD<l . 18E+05· LLD<l . 18E+05 129 .30 

~1 LLD<4.75E+06 LLD<4.75E+06 148 . 57 
:. i.24 LLD<2.99E+02 LLD<2.99E+02 240 .99 

RA-226 LLD<3.15E+02 LLD<3 . 15E+02 186 .10 
R 88 LLD<6.33E+Ol LLD<6.33E+Ol 1836.00 
RB-89 LLD<2.66E+Ol LLD<2.66E+Ol 1031.88 
R.N.-220 LLD<l .35E+04 LLD<l.35E+04 549 . 73 
RU -103 LLD<2 . 19E+Ol LLD<2.19E+Ol 497 .08 
Rt1RH106 LLD<2.73E+02 LLD<2.73E+02 621.80 
SB-124 LLD<l.84E+Ol LLD<l.84E+Ol 602 . 72 
~ -125 LLD<l . 47E+02 LLD<l.47E+02 176 .33 
SC-46 LLD<8 . 14E+OO LLD<8.14E+OO 1120 .45 
SE-75 LLD<2.05E+Ol LLD<2.05E+Ol 264 .66 
SN-113 LLD<2 .87E+Ol LLD<2.87E+Ol 391. 67 
SR-85 LLD<2.17E+Ol LLD<2.17E+Ol 513.99 
SR-91 LLD<2 . 57E+Ol LLD<2.57E+Ol 555 .60 
SR-92 LLD<7 . 16E+OO LLD<7 . 16E+OO 1383 .94 
TA-182 LLD<2.14E+Ol LLD<2.14E+Ol 1121.30 
TC-99M LLD<l.04E+Ol LLD<l.04E+Ol 140 . 51 
TE-123M LLD<l.llE+Ol LLD<l . llE+Ol 159 .00 
TE-125M LLD<2 .87E+03 LLD<2 .87E+03 109.27 
TE-132 LLD<l .30E+Ol LLD<l .30E+Ol 228 . 16 
TH-228 LLD<9 .38E+02 LLD<9 .38E+02 84.37 
TH-234 LLD<2 .04E+02 LLD<2.04E+02 92.50 
TH-234A LLD<2.04E+02 LLD<2.04E+02 92.50 
TH-234B LLD<6.92E+02 LLD<6.92E+02 63 .30 
T' "8 LLD<l. 45E+Ol LLD<l.45E+Ol 583 .14 
U- .J LLD<2.06E+Ol LLD<2.06E+Ol 185. 71 
U-235A LLD<2.06E+Ol LLD<2.06E+Ol 185 . 71 
U-235B LLD<8.36E+Ol LLD<8.36E+Ol 143 .76 
U-237 LLD<5.22E+Ol LLD<S.22E+Ol 208 .00 

-- 140 



W-187 LLD<2.32E+Ol 
XE-131M LLD<4.97E+02 
XE-133 LLD<3.48E+Ol 

133M LLD<l.17E+02 
15 LLD<l . 50E+Ol 

x~ Ja LLD<l . 13E+02 
Y-88 LLD<6 .00E+OO 
Y-91 LLD<2.80E+03 
Y-91M LLD<l .94E+Ol 
ZN-65 LLD<l.94E+Ol 
ZR-95 LLD<l.lOE+Ol 
ZR-97 LLD<6 . 77E+OO 

LLD<2 . 32E+Ol WHC-SD-WM-DP-025695 . 74 
LLD<4 . 97E+02 ADDENDUM 4 REV 0i63. 98 
LLD<3.48E+Ol 81.00 
LLD<l.17E+02 233.21 
LLD<l .50E+Ol 249 . 79 
LLD<l.13E+02 258.41 
LLD<6 .00E+OO 1836.06 
LLD<2.80E+03 1204.90 
LLD<l.94E+Ol 555.60 
LLD<l.94E+Ol 1115.55 
LLD<l.lOE+Ol 756.73 
LLD<6.77E+OO 743.33 

TOTAL l.52E+04 +-2.30E+02 l . 52E+04 +-2 .30E+02 

STANDARD DEVIATION= 0.04 

EBAR • ***** MEV/DISINTEGRATION 
MAXIMUM PERMISSABLE ACTIVITY • 9.85E-09 UC/LI 
TOTAL MEASURED ACTIVITY • l.52E+04 (+-2.30E+02) UC/LI 
% TECH. SPEC . =******(+-****) 

~ OR QUOTATION AT 1.96 SIGMA 
(t:9 CONFIDENCE LEVEL AT 85.0% 

~ 

PEAKS NOT USED IN ANALYSIS 

~ .-.r<OID ENERGY NET AREA ERROR 
CHANNEL KEV COUNTS % 
.. 
1023.81 511.38 153. 57.7 

38.94 568.94 143 . 36 . 5 

M 

GAMMAS/SEC 

6. 23E+OO 
6.43E+OO 

~ AKS ELIMINATED BY BACKG~OUND SUBTRACTION 

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

2922 . 21 1460.64 215. 14.3 2 .13E+Ol 

7 I 
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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 
* 
* 
* 

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

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

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

MCA UNIT NUMBER: 1 / ADC UNIT NUMBER: 2.0 
DETECTOR NUMBER: 2 / GEOMETRY NUMBER : 42 
SPECTRUM SIZE: 4096 CHANNELS 
ORDER OF SMOOTHING FUNCTION: 5 
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK 
PEAK CONFIDENCE FACTOR: 85.0% 
IDENT IFICATION ENERGY WINDOW:+- 1.50 KEV 
ElmOR QUOTATION: 1.96 SIGMA UNCERTAINTY 

E~ IRONMENTAL BACKGROUND SUBTRACTED 
LIJl, CALCULATION PERFORMED 
Mt~SURED ENERGY DIFFERENCES LISTED 
MUbJIPLET ANALYSIS PERFORMED 

Sf)ECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANO: 
ANAIYZED BY: MAX ,. 

S~1, .. LE DESCRIPTION: R9416-5930 
GEOMETRY DESCRIPTION: 22ML LIQ 
SAMPLE SIZE: l.OOOOE-03 LI 
STANDARD SIZE : l.OOOOE+OO EA 
ANALYSIS LIBRARY FILE: ANLOOO 

/ CONVERSION FACTOR : 4.9505E-03 

Cb~LECT STARTED ON l-AUG-91 AT 00:28:50 

c6tJ.. ECT LIVE TIME: 
REAL TIME: 
DEAD TIME: 

3000 : SECONDS 
3007. SECONDS 
0.23 % 

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

ENERGY CALIBRATION PERFORMED 17-MAR-89 
EFFICIENCY CALIBRATION PERFORMED 16-MAY-91 

--- 142 



222-S COUNTING ROOM WESTINGHOUSE HANFORD Ol-AUG-91 01 :20:02 4 P E A K A N A L Y S I S WHC-SD-WM-DP-025 
ADDENDUM 4 REV 0 

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

lC 1127 .16 563.21 1.51 647. 423 . 19.4 CS-134 , 
EU -152 

2C 1139.36 569.31 1.51 639. 771. 15.7 CS-134 , 
BI-207 

3 1210 . 24 604.74 1.61 672. 4465. 3.4 CS-134 
4 1324.20 661.72 1.65 441. 37152 . 1.0 CS -137 
48 661.85 36. 13 .9 
SC 1592 . 56 795 .87 1. 70 174. 3402. 3.9 CS -134 
6C 1604 . 70 801 . 94 1. 70 155 . 298 . 12 .0 CS -134 
7 2347.50 1173 .30 2. 03 142 . 1949 . 4.9 C0-60 
8 2666 . 16 1332 .63 2. 15 28 . 1789. 4.7 C0-60 
88 1332 . 24 9. 37.4 

~Ge 2730.79 1364.94 2.27 18. 87. 26.8 CS-134 
2922.88 1460.98 2.51 5. 151. 16.7 K-40 

OB 1460.85 156 . 3.8 
1 3531. 56 1765.32 1.90 4. 19. 59.2 BI-214C 

1B 1764.55 14 . 17 .5 

ERROR QUOTATION AT 1.96 SIGMA 
i'fAK CONFIDENCE LEVEL AT 85.0% 

ULTIPLET ANALYSIS CONVERGED NORMALLY 
B - £NVIRONMENTAL BAC~GROUND PEAK 

BACKGROUND SUBTRACTION PERFORMED USING FILE BK0012 
. 'BACKGROUND DESCRIPTION: 8KG 
. ~ CKGROUND COLLECT STARTED ON 30-AUG-88 AT 16:46:00 

BACKGROUND LIVE TIME: 60000 . SECONDS 
,.,.. 

143 



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

SAMPLE : R9416-5930 
D' COLLECTED ON l-AUG-91 AT 00:28:50 

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

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

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

NUCLIDE ACTIVITY CONCENTRATION IN uCi/LI 
DECAY 

MEASURED ERROR CORRECTED ERROR 

AC-228 LLD<8.68E+Ol LL0<8.68E+Ol 
AC-228A LL0<8.68E+Ol LL0<8.68E+Ol 
AC-228B LLD<l.99E+02 LLD<l.99E+02 
AG -108M LLD<4.07E+Ol LL0<4 .07E+Ol 
AG - llOM LL0<2.84E+02 LLD<2.84E+02 
AM-241 LLD<l.85E+02 LLD<l .8SE+02 
AM-243 LL0<4.73E+Ol LL0<4 . 73E+Ol 
AM-243A LLD<4 . 73E+Ol LL0<4.73E+Ol 
~*243B LLD<S . 13E+03 LL0<5.13E+03 
AR-41 LLD<l .87E+Ol LLD<l.87E+Ol 
A'l:1• 198 LL0<3 .37E+Ol LL0<3 .37E+Ol 
BA -133 LLD<4.34E+Ol LLD<4.34E+Ol 
A- 139 LL0<9 .60E+Ol LL0<9.60E+Ol 

BA-140 LLD<l.19E+02 LLO<l.19E+02 
BA: 141 LL0<9 .04E+Ol LL0<9 .04E+Ol 
~ , 7 LL0<3.SOE+02 LLD<3 . SOE+02 
Bl-'07 LLD<2.95E+Ol LLD<2.9SE+Ol 
&:n 2 LLD<l.67E+02 LLD<l.67E+02 
BI-~14 LLO<l.80E+02 LLO<l.80E+02 
B -214A LLD<l.80E+02 LLO<l.80E+02 
B -214B LLD<l.64E+02 LLO<l.64E+02 
B1-214C LL0<7.28E+Ol LLD<7 . 28E+Ol 
CI.l.:. 109 LLD<S .96E+02 LLD<S . 96E+02 
CE -139 LLD<2 . 17E+Ol LLD<2 . 17E+Ol 
C 141 LL0<3 .36E+Ol LLD<3.36E+Ol 
CEPR144 LLD<2.70E+02 LLD<2.70E+02 
CtJb56 LLD<2.20E+Ol LLD<2.20E+Ol 
C0-57 LLD<l.74E+Ol LLD<l.74E+Ol 
C0-58 LLD<l.91E+Ol LLD<l.91E+Ol 
C0-60 1.19E+03 +-6.08E+Ol 1.19E+03 +-6.08E+Ol 

CR-51 
CS-134 

CS-136 
CS -137 
CS-138 
EU-152 
EU-154 
EU-155 
FE-59 
HF-181 
HC: "3 
I - . ~ 
I-132 
I-133 
1-134 

LLD<2 .46E+02 LLD<2.46E+02 
l.77E+03 +-7.78E+Ol 1.77E+03 +-7.78E+Ol 

LLD<2 .09E+Ol LLD<2.09E+Ol 
l.65E+04 +-3.77E+02 l.65E+04 +-3.77E+02 

LLD<2 . 10E+Ol LLD<2.10E+Ol 
LLD<7 . 12E+Ol LLD<7.12E+Ol 
LLD<4.13E+Ol LLD<4.13E+Ol 
LLD<8.24E+Ol LLD<8.24E+Ol 
LL0<4.61E+Ol LLD<4.61E+Ol 
LLD<4.26E+Ol LLD<4.26E+Ol 
LLD<2.SSE+Ol LLD<2.55E+Ol 
LLD<3.33E+Ol LL0<3 .33E+Ol 
LLD<l.39E+02 LLD<l .39E+02 
LLD<3.28E+Ol LL0<3.28E+Ol 
LLD<3.34E+Ol LLD<3.34E+Ol 

· ENERGY COMPARISON 
(KEV) 

EXPECT DIFF 

911.07 
911.10 
338 . 40 
433 .94 
657 . 76 

59 . 54 
74 . 67 
74 .67 
43 . 10 

1293 .64 
41 1. 80 
356 .02 
165.85 
537.27 
190 . 23 
477 . 59 
569.70 
727 . 27 
609.32 
609 .32 

1120. 28 
1764.51 

88.03 
165.85 
145 . 44 
133 . 51 
846.76 
122 .06 
810 .75 

1332. 50 0. 13 
1173.24 0.07 
320 .09 
795.84 0.03 
604.70 0.04 
818 . 51 
661.65 0.07 

1435 .86 
1408 .01 
1274 . 45 
105.31 

1099.25 
482 . 20 
279.20 
364.48 
667.69 
529.69 
847.03 

7 ' 

144 



1-135 LLD<~.52E+Ol 
K-40 LLD<2.03E+02 
KR-85 LLD<7.42E+03 

P~M LLD<2.12E+Ol 
LLD<7.57E+Ol 

J LLD<l. 09E+03 
LA-140 LLD<l.25E+Ol 
LA-142 LLD<6.95E+Ol 
MN-54 LLD<2.12E+Ol 
MN-56 LLD<2.48E+Ol 
NA-22 LLD<l.47E+Ol 
NA-24 LLD<l.61E+Ol 
NB-94 LLD<2.00E+Ol 
NB-95 LLD<2.02E+Ol 
NB-97 LLD<3.22E+02 
NP-237 LLD<l.75E+02 
NP-238 LLD<8.66E+Ol 
NP-239 LLD<l.60E+02 
PA-233 LLD<6.11E+Ol 
PA-234M LLD<4.15E+03 
PB-210 LLD<4.82E+03 
Plf-212 LLD<4.81E+Ol 
£B-212A LLD<4.79E+Ol 
Pl'-212B LLD<7.09E+02 

: ~ -214 LLD<6.46E+Ol 
P'B'-214A LLD<6.46E+Ol 
!2&-214B LLD<l.20E+02 
P0-210 LLD<l.62E+06 
t>G-214 LLD<9.17E+05 

,
16 LLD<l.32E+06 
9 LLD<2.56E+05 

~• 1 LLD<8.14E+06 
RA-224 LLD<5.20E+02 
~A-226 LLD<4.98E+02 
RB-88 LLD<l . OOE+02 
,R,B-89 LLD<l.14E+02 
RN-220 LLD<2.66E+04 

· :tm-103 LLD<3 . 42E+Ol 
filJRH106 LLD<5.61E+02 
~ll-124 LLD<4.74E+Ol 
SB-125 LLD<2.61E+02 
SC -46 LLD<2.47E+Ol 
SE-75 LLD<3.81E+Ol 
SN-113 LLD<4.65E+Ol 
SR-85 LLD<3.25E+Ol 
SR-91 LLD<5.35E+Ol 
SR-92 LLD<l.75E+Ol 
TA-182 LLD<7.50E+Ol 
TC-99M LLD<l.74E+Ol 
TE-123M LLD<2.01E+Ol 
TE-125M LLD<5.76E+03 
TE -132 LLD<2.29E+Ol 

. TH -228 LLD<2. 06E+03 
TH-234 LLD<3.50E+02 
TH-234A LLD<3.50E+02 

1~4B LLD<l.32E+03 
.d LLD<3.34E+Ol 
5 LLD<3.SOE+Ol 

U-235A LLD<3.50E+Ol 
U-235B LLD<l.SSE+02 

WHC-S0-WM-DP-025 
LLD<5.52E+OlADDENOUM 4 REV ~260.41 
LLD<2.03E+02 1460.75 
LLD<7.42E+03 513.99 
LLD<2.12E+Ol 151.17 
LLD<7.57E+Ol 402 . 58 
LLD<l.09E+03 220 .90 
LLD<l . 25E+Ol 1596.20 
LLD<6.95E+Ol 641.83 
LLD<2.12E+Ol 834 .83 
LLD<2.48E+Ol 846.76 
LLD<l.47E+Ol 1274.55 
LLD<l.61E+Ol 1368.60 
LLD<2.00E+Ol 702.63 
LLD<2.02E+Ol 765.78 
LLD<3.22E+02 657.92 
LLD<l . 75E+02 86 .50 
LLD<8 .66E+Ol 984 .45 
LLD<l .60E+02 277 .60 
LLD<6 . 11E+Ol 311.98 
LLD<4.15E+03 1001.03 
LLD<4.82E+03 46 . 50 
LLD<4 .81E+Ol 239.00 
LLD<4 . 79E+Ol 239 .00 
LLD<7 .09E+02 300 . 10 
LLD<6.46E+Ol 351.92 
LLD<6.46E+Ol 351.92 
LLD<l . 20E+02 295.21 
LLD<l .62E+06 804.00 
LLD<9.17E+05 799 . 70 
LLD<l.32E+06 804.90 
LLD<2.56E+05 129 .30 
LLD<8.14E+06 148 . 57 
LLD<5.20E+02 240.99 
LLD<4.98E+02 186.10 
LLD<l.OOE+02 1836.00 
LLD<l.14E+02 1031.88 
LLD<2.66E+04 549.73 
LLD<3.42E+Ol 497.08 
LLD<5.61E+02 621.80 
LLD<4.74E+Ol 602.72 
LLD<2.61E+02 176.33 
LLD<2 . 47E+Ol 1120.45 
LLD<3.81E+Ol 264.66 
LLD<4.65E+Ol 391 .67 
LLD<3.25E+Ol 513 .99 
LLD<5.35E+Ol 555.60 
LLD<l.75E+Ol 1383.94 
LLD<7.50E+Ol 1121 . 30 
LLD<l . 74E+Ol 140.51 
LLD<2.01E+Ol 159.00 
LLD<5.76E+03 109.27 
LLD<2.29E+Ol 228.16 
LLD<2.06E+03 84 .37 
LLD<3.50E+02 92 . 50 
LLD<3.50E+02 92 . 50 
LLD<l.32E+03 63.30 
LLD<3.34E+Ol 583.14 
LLD<3.50E+Ol 185.71 
LLD<3.50E+Ol 185.71 
LLD<l.55E+02 143.76 --· :145 



U-237 LLD<~ . Z7E+Ol 
W-187 LLD<6 . 70E+Ol 
XE -131M LLD<9.15E+02 
XE -133 LLD<6 .67E+Ol 
xr -13M LLD<2 .02E+02 
X. JS LLD<2. 33E+Ol 
XE -138 LLD<l . 75E+02 
Y-88 LLD<9 . 49E+OO 
Y-91 LLD<6 .86E+03 
Y-91M LLD<4 .05E+Ol 
ZN -65 LLD<5 . 24E+Ol 
ZR-95 LLD<3.43E+Ol 
ZR-97 LLD<2 .0SE+Ol 

WHC-SD-WM-DP-025 
LLD<9 . 27E+OlADDENDUM 4 REV 0208 .00 
LLD<6 . 70E+Ol 685 . 74 
LLD<9 . 15E+02 163 .98 
LLD<6 .67E+Ol 81.00 
LLD<2.02E+02 233.21 
LLD<2.33E+Ol l49 . 79 
LLD<l.75E+02 258.41 
LLD<9 . 49E+OO 1836.06 
LLD<6.86E+03 1204 .90 
LLD<4.05E+Ol 555 . 60 
LLD<5.24E+Ol 1115.55 
LLD<3.43E+Ol 756 . 73 
LLD<2.0SE+Ol 743.33 

TOTAL l . 94E+04 +-3.90E+02 l .94E+04 +-3.90E+02 

STANDARD DEVIATION = 0.04 

EBAR • *****MEY/DISINTEGRATION 
MAXIMUM PERMISSABLE ACTIVITY • 3.83E-09 UC/LI 
TOTAL MEASURED ACTIVITY= l.94E+04 (+-3 .90E+02) UC/LI 
% JECH . SPEC .= ****** (+-****) 

ERROR QUOTATION AT 1.96 SIGMA 
l!t-1) CONFIDENCE LEVEL AT 85.0% 

M 

~ PEAKS NOT USED IN ANALYSIS 

C'ENTROID ENERGY NET AREA ERROR 
CHANNEL KEV COUNTS % 

1127 . 16 563 . 21 423 . 19.4 
T139 .36 569.31 771. 15 .7 
~ 04 . 70 801. 94 298 . 12 .0 

30.79 1364.94 87. 26 .8 
n,. 

GAMMAS/SEC 

2. 50E+Ol 
4. 60E+Ol 
2. 45E+Ol 
1.09E+Ol 

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION 

CENTROID ENERGY NET AREA ERROR GAMMAS/SEC 
CHANNEL KEV COUNTS ,:, 

2922.88 1460 .98 151. 16.7 1. 98E+Ol 
3531. 56 1765.32 19. 59 . 2 2.83E+OO 

--- 1.46 



* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
· * 
* 

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

* 
* 
* 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
WHC-SD-WM-DP-025 

CA1. __ t{RA SPECTRAN-F V2.06 SOFTWARE ADDENDUM 4 REV 0 

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

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

MCA UNIT NUMBER: 1 / ADC UNIT NUMBER: 1.0 
DETECTOR NUMBER: 4 / GEOMETRY NUM.BER: 41 
SPECTRUM SIZE: 4096 CHANNELS 
ORDER OF SMOOTHING FUNCTION: 5 
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK 
PEAK CONFIDENCE FACTOR: 85.0% 
IDENTIFICATION ENERGY WINDOW:+- 1.50 KEV 

. ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY 

ENVIRONMENTAL BACKGROUND SUBTRACTED 
. Llt:Q CALCULATION PERFORMED 

MEASURED ENERGY DIFFERENCES LISTED 
M TIPLET ANALYSIS PERFORMED 

SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANO: 
M4'~LYZED BY: MAX 

-~ DESCRIPTION: R9419-5530 
, .... , :RY DESCRIPTION: 134B40-A 22/LIQ 
SA PLE SIZE: l.OOOOE-03 LI / CONVERSION FACTOR: 5.0000E-01 
S ~NDARD SIZE: l.OOOOE+OO EA 
ANALYSIS LIBRARY FILE: ANLOOO 

COLLECT STARTED ON l-AUG-91 AT 03:23:45 
'!") 

COLLECT LIVE TIME: 
"' REAL TIME: 

DEAD TIME: 

3000. SECONDS 
3018.-SECONDS 
0.60 % 

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

ENERGY CALIBRATION PERFORMED 21-JUN-90 
EFFICIENCY CALIBRATION PERFORMED 14-MAR-91 
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'''--;;, ~uu,,i !ltU I\UUl' I wc.;;,111,unvv;;,1:. OMl11"UI\U v.1 - nvu - .:;;, J. v-.,. J.'1 . ~...,i 
- ~"'..; 

i P E A K A N A L Y S I S WHC-SD-WM-DP-025 
ADDENDUM 4 REV 0 . ' 

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

1 55.12 27.67 1.16 1703. 930. 14.2 SB/TE-X 
2 951. 50 475.54 1. 61 2949. 501. 33.9 CS - 134 
3C 1127.41 563.46 1.48 2132. 2450. 7.2 CS -1 34, 

EU -1 52 
4C 1139.56 569.54 1.48 2150. 4459. 5.5 CS-134, 

Bl-207 
5 1210.31 604.90 1. 59 2237. 28183. 1.3 CS-134 
6 1324 .13 661.80 1.61 1495. 24331. 1.4 CS - 137 
6B 661.38 251. 9. 7 
7? 1592.44 795.94 1.68 1133. 20598. 2.1 CS -134 
8? 1604.68 802 .06 1.68 1078. 1879. 15.3 CS-134 
9? 2336.04 1167.82 1.84 641. 350. 88.3 CS -134 

10? 2346 . 79 1173 .19 1.84 591. 14512. 2.8 C0-60 
11 2664 .84 1332 .30 2.44 191. 13049. 1.8 C0-60 
2 2730 .27 1365 .04 2.19 131. 487. 12 .2 CS-134 

13C 2799 . 41 1399 .64 1.48 53 . 131. 22 .2 1-132 
4C 2802 .59 1401.23 1.48 58. 121. 22 .9 BI -214 

15 2921.09 1460 . 53 2.60 56. 771. 7.9 K-40 
<VS B 1460.72 581. 4. 7 

ERROR QUOTATION AT 1. 96 SIGMA, 
~£AK CONFIDENCE LEVEL AT 85.0% 

,' 

"' ""' ('· AULTIPLET ANALYSIS CONVERGED NORMALLY 
1.., __ MULTIPLET ANALYSIS CONVERGED BUT GFIT > 4 
B - ENVIRONMENTAL BACKGROUND PEAK .. 
BACKGROUND SUBTRACTION PERFORMED USING FILE BK0014 
MCKGROUND DESCRIPTION: BKG 
BACKGROUND COLLECT STARTED ON 11-DEC-90 AT 10:00:00 
8'.CKGROUND LIVE TIME: 11292. SECONDS 
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222-S COUNTING ROOM WESTINGHOUSE HANFORD Ol-AUG-91 04 :14:13 
.WHC-SD-WM-DP-025 

SAMPLE: R9419-5530 \ ADDENDUM 4 REV 0 

•

A COLLECTED ON 1-AUG-91 AT 03:23:45 ; 
·vED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT. 

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

NUCLIDE ACTIVITY CONCENTRATION IN uCi/LI 
DECAY 

MEASURED ERROR CORRECTED ERROR 

AC-228 LLD<3.08E-Ol LLD<3.08E-Ol 
AC-228A LLD<3.08E-01 LLD<3.08E-Ol 
AC-228B LLD<4.34E-0l LLD<4.34E-0l 
AG-108M LLD<6.85E -02 LLD<6 .85E-02 
AG-ll0M LLD<3.39E-0l LLD<3.39E -0l 
AM -241 LLD<2.63E-01 LLD<2.63E-Ol 
AM -243 ll0<8 . 24E-02 LLD<8 .24E-02 
AM-243A ll0<8.24E-02 LLD<8.24E-02 
AM-243B LLD<7.36E+OO LLD<7.36E+OO 
AR-41 LLD<6.67E-02 LLD<6.67E-02 
AU-198 LLD<7.09E-02 LLD<7.09E-02 
~ -133 LLD<8.82E-02 LL0<8.82E -02 
BA-139 LLD<l.59E-Ol LLD<l.59E-01 
lm-140 LLD<2 .64E-01 LLD<2 .64E -Ol 
BA-141 LLD<l.65E-Ol LLD<l.65E-01 
Bt-7 LLD<6.50E-Ol LLD<6 . 50E-Ol 

i 207 LLD<7 . 24E-02 LLD<7.24E-02 
?12 LLD<5.51E-Ol LLD<5 . 51E-Ol 

4 LLD<7 .00E-Ol LLD<7.00E -Ol 
214A LLD<7.00E-01 LLD<7.00E-Ol 

B1-214B LLD<6 ;55E-Ol LLD<6 . 55E-01 
BI-214C LLD<2 . 64E-Ol LLD<2.64E-Ol 
E -109 LLD<l.05E+OO LLD<l.05E+OO 
CE-139 LLD<3.61E-02 LLD<3.61E-02 
CE-141 LLD<5.99E-02 LLD<5.99E-02 
tiPR144 LL0<4.70E-01 LLD<4.70E-01 
c6- 56 LLD<7.50E-02 ll0<7.50E-02 
es-57 LLD<3.10E-02 LL0<3.10E-02 
C0-58 LLD<6.91E-02 LLD<6.91E -02 
C0-60 l.24E+Ol +-2.34E-Ol 1.24E+Ol +-2.34E-Ol 

CR-51 
CS-134 

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

•3; 
I-134 

LLD<4.95E-Ol LLD<4.95E -Ol 
l.45E+Ol +-3.19E-Ol l.45E+Ol +-3.19E-Ol 

LLD<7.65E-02 LLD<7 .65E-02 
1.44E+Ol +-2.23E-01 1.44E+Ol +-2.23E-Ol 

LLD<7.96E-02 LLD<7 .96E-02 
LLD<3.62E-Ol LLD<3 .62E-Ol 
LLD<l.35E-Ol LLD<l.35E-Ol 
LLD<l.33E-Ol LLD<l.33E-01 
LLD<l.68E-Ol LLD<l.68E-01 
LLD<8.14E-02 LLD<8.14E-02 
LLD<5.59E-02 LLD<5 . 59E-02 
LLD<6.95E-02 LLD<6.95E-02 
LLD<2.61E-01 LLD<2.61E -01 
LLD<7.43E-02 LLD<7.43E-02 
LLD<l.09E-Ol LLD<l.09E-Ol 

ENERGY COMPARISON 
(KEV) 

EXPECT DIFF 

911.07 
911.10 
338 .40 
433.94 
657 .76 

59 .54 
74.67 
74.67 
43 . 10 

1293 .64 
411.80 
356.02 
165.85 
537 . 27 
190.23 
477. 59 
569.70 
727.27 
609.32 
609.32 

1120. 28 
1764.51 

88.03 
165.85 
145 .44 
133.51 
846.76 
122.06 
810.75 

1332.50 -0 . 20 
1173.24 · -0 .04 
320.09 
795.84 0 . 09 
604.70 0.20 
818.51 
661.65 0.15 

1435.86 
1408.01 
1274.45 
105.31 

1099.25 
482.20 
279.20 
364.48 
667.69 
529.69 
847.03 
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l-13~ LLU<l.Ult-U1 . LLU<i.Uit-U1 
K-40 1.82E+OO +-6 .35E-Ol l.82E+OO +-6.35E-01 
KR-85 LLO<l.61E+Ol LLO<l.61E+Ol 
KR-85M LL0<3.83E-02 LLD<3.83E-02 
KR-87 LLD<l.64E-Ol LLD<l.64E-Ol 
KP -~~ LL0<2.27E+OO LLD<2.27E+OO 
L, 0 LLD<4 . 29E-02 LLD<4.29E-02 
LA -142 LLD<l.57E-Ol LLO<l.57E-Ol 
MN-54 LLD<7 .23E-02 LLD<7.23E-02 
MN -56 LLD<8 .47E-02 LL0<8.47E-02 
NA-22 LLD<4.78E-02 LLD<4.78E-02 
NA -24 LLD<3.85E-02 LL0<3.85E-02 
NB -94 LLD<6.46E-02 LLD<6.46E-02 
NB-95 LLD<6.89E-02 LL0<6.89E-02 
NB-97 LL0<3.86E-Ol LL0<3.86E-Ol 
NP-237 LLD<2.79E-01 LLD<2.79E-Ol 
NP-238 LL0<3.41E-Ol LLD<3.41E-Ol 
NP-239 LLD<3.15E-Ol LLD<3.15E-01 
PA-233 LLD<l.36E-01 LLD<l .36E-01 
PA-234M LLD<l.54E+Ol LLD<l.54E+Ol 
PB-210 LLD<6.23E+OO LLD<6 . 23E+OO 
PB-212 LLD<l .02E-01 LLD<l .02E-Ol 
P -212A LLD<l .02E-01 LLD<l.02E-Ol 
PB -212B LLD<l . 48E+OO LLD<l.48E+OO 

-214 LLD<l . 48E -Ol LLD<l.48E-01 
PB-214A LLD<l.48E-01 LLD<l.48E-Ol 
fb-214B LLD<2.49E-Ol LLD<2.49E-01 

P0-210 LLD<6.21E+03 LLD<6.21E+03 
P&~214 . LLD<2 . 25E+03 LLD<2 . 25E+03 
P0-216 LLD<3 .97E+03 LLD<3.97E+03 
P :. ?.39 LLD<4.14E+02 LLD<4 . 14E+02 
Pl0 1 LLD<l. 44E+04 LLD<l. 44E+04 
RA -~t4 LLD<l.07E+OO LLD<l.07E+OO 
RA 226 LLD<9.53E-01 LLD<9.53E-01 
RB-88 LLD<4.30E-Ol LLD<4.30E-Ol 
R&l89 LLD<4.04E-Ol LLD<4.04E-Ol 
RN -220 LLD<5.91E+Ol LLD<5 .91E+Ol 
Rtr-103 LLD<7.04E-02 LLD<7 .04E -02 
R Hl06 LLD<l .36E+OO LLD<l . 36E+OO 
SB-124 LLD<l.68E-Ol LLD<l.68E -Ol 
SA,. 125 LL0<4.53E -Ol LLD<4 . 53E-01 
SC -46 LLD<9.86E-02 LLD<9 .86E-02 
SE-75 LLD<7.01E-02 LLD<7.01E-02 
SN-113 LLD<l.OOE-01 LLD<l.OOE -01 
SR-85 LLD<7 .07E-02 LLD<7.07E-02 
SR-91 LLD<l.32E-01 LLO<l.32E-01 
SR-92 LLD<5 . 10E-02 LLD<S . IOE-02 
TA-182 LLD<2.80E-Ol LLD<2 .80E-Ol 
TC-99M LLD<3.11E-02 LLD<3.11E-02 
TE-123M LLD<3.61E-02 LLD<3 .61E-02 
TE - 125M LLD<9.91E+OO LLD<9.91E+OO 
TE -132 LLD<4 . 40E-02 LLD<4 .40E-02 
TH-228 LLD<3.27E+OO LLD<3.27E+OO 
TH-234 LLD<6.13E-Ol LLD<6.13E-Ol 
TH-234A LLD<6.13E-01 LLD<6.13E-Ol 
TH-234B LLD<2.16E+OO LLD<2.16E+OO 
Tl ,9 LLD<9.11E-02 LLD<9.11E-02 
U- , LLD<6.19E-02 LLD<6.19E-02 
U-235A LLD<6.19E-02 LLD<6.19E-02 
U-235B LLD<2.51E-01 LLD<2.51E-01 

1LOU .'+ 1 
1460.75 -0.22 

513. 99 
151.17 
402. 58 ··wHC-SD-WM'-DP-0 25 
220.90 ADDENDUM 4 REV 0 

1596.20 
641. 83 
834.83 
846 .76 

1274.55 
1368 .60 

702 . 63 
765.78 
657 . 92 
86 . 50 

984 .45 
277 .60 
311. 98 

1001.03 
46 . 50 

239 .00 
239.00 
300 .10 
351. 92 
351. 92 
295.21 
804 .00 
,799. 70 
804 .90 
129 .30 
148.57 
240 .99 
186 .10 

1836.00 
1031. 88 
549 . 73 
497 .08 
621.80 
602.72 
176 .33 

1120 . 45 
264.66 
391. 67 
513 . 99 
555.60 

1383 .94 
1121.30 

140 . 51 
159 .00 
109 . 27 
228 . 16 
84 .37 
92 . 50 
92.50 
63.30 

583 .14 
185. 71 
185. 71 
143.76 

c I 
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U-237 LLD<l.87E-Ol 
W-187 LLD<2.35E-Ol 
XE-131M LLD<l.65E+OO 
XE-133 LLD<l.04E-Ol 

l33M LLD<3.90E-Ol 
'5 LLD<5.00E-02 

AL ,8 LLD<3. 76E-Ol 
Y-88 LLD<4.07E-02 
Y-91 LLD<2.37E+Ol 
Y-91M LLD<l.OOE-01 
ZN-65 LLD<2.01E-Ol 
ZR-95 LLD<l.23E-Ol 
ZR-97 LLD<7.04E-02 

LLD<l.87E-OJWHC-SD-WM-DP-0252oa.oo 
LLD<2.35E-01ADDENDUM 4 REV 0685.74 
LLD<l.65E+OO 163.98 
LLD<l.04E-Ol 81.00 
LLD<3.90E-Ol 233.21 
LLD<5.00E-02 249.79 
LLD<3.76E-Ol 258.41 
LLD<4.07E-02 1836.06 
LLD<2.37E+Ol 1204.90 
LLD<l.OOE-01 555 .60 
LLD<2.01E-Ol 1115.55 
LLD<l.23E-Ol 756.73 
LLD<7.04E-02 743.33 

TOTAL 4.31E+Ol +-7.81E-Ol 4.31E+Ol +-7.81E-Ol 

STANDARD DEVIATION= 0. 18 

EBAR • ***** MEV/DISINTEGRATION 
MAXIMUM PERMISSABLE ACTIVITY= l.27E-09 UC/LI 
TOTAL MEASURED ACTIVITY• 4.31E+0l (+-7.81E-Ol) UC/LI 
% TECH. SPEC.•******(+-****) 
0 

ERROR QUOTATION AT 1.96 SIGMA 
D CONFIDENCE LEVEL AT 85.0% 

M 
PEAKS NOT USED IN ANALYSIS 

M N1ROID ENERGY NET AREA ERROR 
CHANNEL KEV COUNTS % 

55.12 27.67 930. 14.2 
- 951.50 475.54 501. 33.9 

1127.41 563.46 2450. 7.2 
· 1 • 139. 56 569.54 4459. 5.5 
,J604 .68 802.06 1879. 15.3 

2336.04 1167.82 350: 88.3 
2730.27 1365.04 487. 12.2 
2799.41 1399.64 131. 22.2 
2802.59 1401. 23 121. 22.9 

GAMMAS/SEC 

5.15E+02 
3.50E+OO 
1. 99E+Ol 
3.66E+Ol 
2. llE+Ol 
5.50E+OO 
8.73E+OO 
2.40E+OO 
2.22E+OO 

i. ;- t: 
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Lab Segment Serial No. : 
R9416 
Analysis: 
URANIUM 

Instrument: 
WB88807 
Technologist: 
M. FRANZ 
Starting Time: 
16:00 
Ending Time: 
23:00 

Description 
1 INITIAL LMCS CHECK STD 
2 REAGENT BLANK 
·3 SAMPLE 2291-2-4 

~HC-SD-WM-DP-025 
ADDENDUM 4 REV · O 

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

ANALYTICAL BATCH 
Custom er ID: 
2291-2-4 
Sample Prep: 
UNDIGESTED 

Procedure/Rev: 
LA-925-106/A-2 

Date: 
10-08-91 

Temperature: 
24degC 
Chemist: 
S. CATLOW 

Lab ID Description 
R9413-5540 11 
R9414-564.0 12 
R9416-5740 13 
R9419-5540 14 

Lab ID 

4 FINAL LMCS CHECK STD 
5 

r--t---------------t-- -----; 
15 

6 16 
7 17 
8 18 
9 19 

10 20 

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

LMCS CHECK STD 85B38/0.1 ml NA 

THESE SAMPLES YI ERE RERUN. 

A-6000-881 (03/92) 
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........ , 
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URANIUM BY LASER ANALYSIS - UNDIGESTED SAMPLE 
WHC-SD-WM-DP-025 

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

............ -·• 
.· -. ... 

ADDENDUM 4 REV 0 

·--13: 

.._ .. -
Wtf<F'O 
"-"' 
STU 

a.. .. -
WlllEU 

fl 

C:..-IO 

REG. BL 

.. _ 
26 ,..._ 

:1 

,..._ 
3 

,_ ........... 

l 
! 

·13& 14 26 I 

.._ .. -
Wll:ll~U 

"-1D 
2291-2-4 

-·• 

. . . . . . ... . -·-

. - . 

- ---------·--------

.c9)(.~~c'5.~E-s ,v{1010 -: 'J_.\°'i3 LL 
• 3~ f_cA'X~~~J 0 

\ .~1'15'" -~ 

\ 
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URANIUM BY LASER ANALYSIS - UNDIGESTED SAMPLE 

WHC-SD-WM-DP-025 

__ , 
-·• 

... __ ..., 

ADDENDUM 4 REV 0 
I 
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13a21 26 

-·• 
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Lab Segment Serial No.: 
R9416 
Analysis : 
PLUTONIUM 239/240 

Instrument: 
WB57237 
Technologist: 
M. BIERMAN 
Starting Time: 
08:00 
Ending Time: 
N/A 

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

10 

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

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

ANALYTICAL BATCH 
Customer ID: 
2291-2-4 
Sample Prep: 
UNDIGESTED 

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

Date: 
7-16-91 
Temperature: 
25deQC 
Chemist: 
S. CATLOW 

Lab ID Description 
R9413-5581 * 11 
R9414-5681 * 12 
R9416-5781 * 13 
R9416-5881 14 
R9419-5581* 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 43B43/0.1 m L 

*THESE SAMPLES NERE RERUN. 

i 

: 

I 
I 

Lab ID 

., 

Final Vol. of 
Standard 

N/A 

A-6000-881 (03/92) 

-- i55 



' ' 

PLUTONIUM ANALYSIS - UNDIGESTED SAMPLE ­

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

. -. --10.2AW 

I,_...,.. 
6-14-91 · 1:::s, 1:3 :?6 

,__...,..... O..flC.. 

1' RECOVERY Wll•EO 
c..- ,o 
STD 

6-14-91 13111 26 -­uCI/0 
c-ooeo. 

WlBEO 
_,o 
REG. BL 

REAGENT BLANK l1 II 
COUNT Ay uCI/~ . ) · ,.R£'3oo~IH" 
6)..,~'3" c.1/o 4 ~;i, •si' - · · ~ oo,NI..Q_UT 

I 
on, u -'II 3- ATT ,v....n...s-_,.. , .. 

,__ ~ nrr ~ 4.7 4i-- ., n:'.'"··· ·: . ' . 
~ .'-'.c:.~-\ ••• •' " "• ,I, 

So~ t:.. -~ ·, .• : •. ·-~ , . 
1------.----,-....;:~!W:===;~:::::..r_--,--.~. ,.,. , ... .. 

1. 'l, 

1 

· a... , ............ , 
6-14-91 13116 26 

:;:ti-'/ 
I • 

..:.1_<1_1 ...... 'I __ _ /0 
s-

e1,.i)C"t.1(-~<.ll5) ::-. (j_S.,o 

.32'5 , ~9 

1if:-- __ ,z 
:, 

( 1~ :zo)( l.') (. 9s ~1) 
3'2.c:; , Z..7 

7-tJ','i/ 
p- I . -­uCI/G 

0.11C:... ,... . 

~-/l> 
~ 

f'U;:?39/40 
.._ .. , 
-, , ... 

WU1EO 1 

c-,o 
2291-2-4 

\ ' 

{:!~..:;j)_l'-} < 15 3 ~ :. '74 "r 0 

31..<=,;, . l.? ' ' . . 

• • I 
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PLUTONIUM ANALYSIS - UNDI~ESTED SAMPLE 

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

F'U239/'10 -· .. ? 

DUPLICATE 6Al'IPLE 
COUNT AS uCI/L 

--­.. CI/Q 

T--
6-1'1-91 ' 131°17 

_,o 

,.. ..... , 

....... 
0 

P~:2::5'~~"':u ,o.rt> ... \ 
/ ... I ~/'WP~ 

.f!:l._ 3..t.1E
0

~\~ 

• • . _. • ., •• • I 

. • ;,t ... . . 1 1 

S,'1 "0 • •. ~ 1 .. ·. • • ' ' 

~.., ... , - ·• AMtr• •• 
... ... 

• Delle 1- ..... 

' 6-1'1-91 13121 --,: RECOVERY 
c:-.,c.. 
Wljj£0 

-•o 
STI> 

...... , 
26 ...,._ 
. 1 

I 
I 

.i 

;010 .____,o 
F 

I""'-'- · · • 

I 
1&- f '14.J'f'f 

I • 

i J.i.J2-10 
5" 

~,-,'0(z.)(, ?!-~ ;:.q 'I,.., 
3'2.5, 4~ 

C I 

1.57 



G f N E F: A L A L P H n E N E R G Y ~ N n L y s r c 

Rev, t I 1 0 - WHC-SD-WM~DP-u,~ 
ADDENDUM 4 REV 0 

DATA REDUCTION REPORT 

SAM PLE 
R9413 - 38 81 

Fil~ ID! SD7418 , SPC 

C o •.Jr, t e d on : 7 / 1 8 / 9 1 @ 1 3 ! ·:) 
Ii e t. e c t c r / G e o m e t r ::; :-, tJ 11:1_, c 1 · : 7 / 1 
Count t l mE: 30000, Se c 

PE:" ~-: M·I ~1 L Y S I S 

F',? ak 

ID 
Pe ak hei~ht 

Initial Fin~l 
7981 . J - 2963,? 
:64,8 ~63 , A 

F·c ;::I-:. c:~ntL· r F!·!H!-i Tc~~ , . .r 

i' 

"" 

0 

·I"' 

. ' ..,..,., 

·-' e 2 k. 

1 
'1 

1 
r·: 

"'.' 

~~ 

~, 

l I:! I ~; o l o:c- f~ 
1 
,, 

, ~-
~ 1 

c,,. ~: 

{: 

D 

r·· -: - .<. • lj "- --~ ,,_. 

F'•.J .238 
l l m 2 11 

r-·1.12:T,9 
F i.1.240 

".'( -z '1 
.. .. w . .... 

:! l 7:3 •. () 
5 .0 
:? , 6 
:) . 4 
,-:· .-. 
,J ... .: 

1 . • C· 

8.5 
/ t.'),~ - 7 

4 . ? 
1 ' ? 
" ~ 
. :. t • 

4 • ·1 
(\ • 1. 

J1,itii..: l Fin.:! 
3 .<> 0 , 2 -~ J 3 ,SO , 2 6 :i 
3•:)3,2ot. 303.20t. 
27C· .:!74 
21 l. , 1 ,1; !) 

177 , .1 ·':.·0 
1 ,,::; • ::: 3 2 
1 !1 1 . l ? ~ 

r-1 - ··"'I~ 
, _ . ... J. ~ • ..: 

: >- o, :: J1 
:'.:!-1 , 160 
177,100 
11:::: , .::.s 
l01 . 1H ? 

:-; 1 . 7~:' 
:.: t .-~O'. .'.! ~: l. , :·:· :_-; 

F' E :': I': F: E 2 UL T S 

Iri.i.ti~l 
~0.000 
16 , 000 
1.2 , -'.:0C· 
1 , . . r,ru, 
"'• \. I .- .•. .. 

5c, I 000 
:_!(~ c 00~' 
U. ; C•0() 
' ) .1 '"'"" ~- , • , .· ,. ... 

l '.::, 000 

F 1 I I U ] 
0 ~,.. ., 
~J > ._I • .J ' 

!! , ::: 16 
0 . 3 C· -~ 
8 . -, l -~ 
:? , 000 

1. ;_) , 1 -~ 0 
1. 3 , 53:!. 
2:: ·1 0 : .. : 

0 . :!0() 

(if. ti 
Fr2- c t, 
~, ~ 3 t. ~ ~-·_; 

f-• e ? k C c r, t r (., .i. ,.J Cc ·.1r, t. 

0 , 0 ·193 

0.("003 
0 , ~- ~ 77 / 

0.0023 
l), !)019 
·'.:I, 0012 
r. •"'"...,., VI' ., \,/ .,_ / 

0 . !)!)00 

f .• : :·· ' () Lr'.: ' )"I i f f ' 
~.".i :- 7~.' .;.~. :·.i .. 7\~.-~ ·() . ()08 
5 . 499 5 , 496 0 . 003 
5 . ~80 ~ - ~~6 - 0 ,0 16 

5 . 3~1 
~ . 111 ~ - l.~3 -· 0 , 01~ 
3 . 111 ~ . 1~8 - 0,01~ 

~ . 904 
~ . 716 
-~ . :; ·'! 7 
•L 31 •1 
,1 . l.? 1 

Ft·.1HM 

0 •· ·=1 •1 
" t', ., " ( .. ' 

~·. ,:,~, 
0 .. (14 

0 . 01 
0 . ':·-~ ·~ ,, ·:· ::. 
Ci 1 1 !~ 
l) · 00 

DE1.ECTOR cnLIBRATION 

F: :.• Li: :. · .-,,, 
,, "'.' " ., 

•' } '-' I 

·l.11 

" ",, V ( V '- • 

:J 1 I 
., "'.' 

r , .., f\ 
V • - • ._. 

') I 16 
-'.) I 10 
('', "1 ~ ... ,, _...,, 

() . ':,· 0 

Ene r2'.::i-: HE'.-' .) ,1 ., 0 7 1 + ( 0 , 0 0 4 7 ) :r C i1 2 n 1 , c l 

Ener~~ r =n~e (McV ) ' 4 . ·'.) -:' 1 T O f.:. • ,, 7 2 
[ f r :i. ,_: :i. :.: r , L' ·.: 0 , 1 5 3 9 CF' M / D F' M 

TOT~L COUNT DATA! 

:•: n i ti 3 l 
1 ri . l)r,f'\ I. ,, , ,:_,, .. 

S , 000 
i. "/\ (', 
\., . ...... .. 
8 , ()00 

''< ' r•"" , ~- ( ... ... .. 
J. ,:, • 0 0 (: 

8 , 0C·0 
·· .. , r, r, ,,, 
.1. - ( " •. •. 

6 •· 000 

d/ r.: 
;·; .t l , sn 

3 7, 11 

0 , 1 5 
2 0'\ , 31 

1 .-, "'.' - .. 
1 0'.:i 
r. .:,.r-., ( , .... , 
1 , ·17 
0, ')0 

l t em 

F: c'l ,; :c. ::--· P c t.. r u r.: 
Sn:oolhed 
!:o:ri:-:·o-: i te f .i. t 
F: :.' :; i. d 1.1 w 1 s 

Tot: 31 
·116 'l O, 0 
., 1638, 6 
,1166 5 I 2 

% Rt·~u~er ~ 
100,000 
c9,9c7 

_ .. , I. ~ 

a. . '-J ·.· , 

100.06.l 
-0,06~ 

BEST AVAILABLE COPY 
fir,;:. l ·.1-:::~d b~!: 

L "'1()':'~ 
I...· V .., , , 

F· 11 ; :: 1. 
.. 1 • C : -~:' 
.1 -~ ,I -~ . .... . ·-
·1 .. ( ~; ::. 
6 ~-'=' ~·: 

C· • ::: ,,_:, .-:" 
,~~· • • " ., •• , 

1 7'; 1 
1 ,., ·; -~ 

0 ·""f'l r, '" ...... · .. 

,i (: Li· ·.:. 1 •• • .• : 

uCi · L_. ,_. 

0 , H0E--c- :~~ 
0 , 1 6 7E- '.}: 
0 , 1 ~;::E --r· -~ 
0 . 6 6 .2 E -·· ·'.:· / 
'J .. 9:1E-·r· ~ 
0 , 9:E -·· (\ -~ 
0 . 572E--~~•t. 
0 , 172E-0 6 
f'I ~c~~ - n~ w• -·-- •-n i.i.n~ -nL • •~~ w- •' 
0 , 139E-'.'2 
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WHC-S0-WM-OP-025 
AOOENOUM 4 RE~ O 

SAMPLE STATUS REPORT FOR R 9416. 102AW 2291-2-4 TIME: 5/26/92 14:57 
-~SPATCHED: 6/14/91 13:17 SAMPLE HAS NOT BEEN SLURPED 

1CEIVED: 6/14/91 13:31 

EXT . DETER. RESULTS OR STATUS 
**** ******** ********************************** 
5000 
5000 
5000 
5720 
5720 
5725 
5725 
5730 
5730 
5730 
5730 
5730 

730 
5730 

• 730 
5730 

740 
~ 740 
. ·5740 

740 · 
"'..,81 

·1 
- 2 

"Y.'.s782 

APPEAR 
APPEAR 
APPEAR 
TB 
TB 
AT 
AT 
GEA 
GEA 
GEA 
GEA 
GEA 
GEA 
GEA 
GEA 
GEA 
u 
u 
u 

CLEAR LIGHT YELLOW AQUEOUS 
NO VISIBLE ORGANIC 
NO VISIBLE SOLIDS 
OUT FOR RERUN 

1.32000E 04 uCI/L 
OUT FOR RERUN 

1.680000E 00 uCI/L 
1.54000E 04 uCI/L 

<3 . 90000E 01 uCI/L 
<2 . 87000E 01 uCI/L 
1.89000E 02 uCI/L 
<2.19000E 01 uCI/L 
< 2.73000E 02 uCI/L 
< 1.53000E 02 uCI/L 
< 6.02000 uCI/L 
< 3.15000E 02 UCI/L 

OUT FOR RERUN 
OUT FOR RERUN 

INSUFFICIENT SAMPLE 
1.88000E-03 G/L 

OUT FOR RERUN 
3.69000E-02 uCI/L 

OUT FOR RERUN 
OUT FOR RERUN 

Cs-137 
Eu-155 

Sn-113 
Cs-134 
Ru-103 

RuRh-106 
Cepr-144 
Nb-94 
Ra-226 

OUT OF GOOD CHARG E 
RANGE? ANS? CODE 

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

~~;:! 

u 
PU239/40 
PU239/40 
AM241 
AM241 
AM241 
SR90 
SR90 
SR90 

<2.370E-02 uCI/L INSUF. SAMPLE RAN R9402 SPLIT 
OUT FOR RERUN 

WlBEO 
WlBEO 
WlBEO 
WlBEO 
WlBEO 
WlBEO 
WlBEO 
WlBEO 
WlBEO 
WlBEO 
WlBEO 
WlBEO 
WlBEO 
WlBEO 
WlBEO 
WlBEO 
WlBEO 
WlBEO 
WlBEO 
WlBEO' 
WlBEO 
WlBEO 
WlBEO 
WlBEO 
WlBEO 
WlBEO 
WlBEO 
WlBEO 
WlBEO 
WlBEO 
WlBEO 
Wl8TC 
WlBEO 
WlBEO 
WlBEO 
WlBEO 
WlBEO 
WlBEO 

-5786 
5786 

l":)5 787 
5787 

O"s 787 
5881 
5920 
5920 
5925 
5925 
5930 
5930 

H3 
H3 
H3 
PU239/40 
TB 
TB 
AT 
AT 
GEA 
GEA 

OUT FOR RERUN 
8.lOOOOE 00 uCI/L 

OUT FOR RERUN 
OUT FOR RERUN 

5.65000E 00 uCI/L 
3.67000E-Ol uCI/L 

OUT FOR RERUN 
9.71000E 01 % RECOVERY 

OUT FOR RERUN 
9.48000E 01 
1.05700E 02 
9.68000E 01 

% RECOVERY 
% RECOVERY Cs-137 
% RECOVERY Co-60 

END OF REPORT 
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Lab Segment Serial No.: 
R9416 
Analysis: 
STRONTIUM 90 

Instrument: 
WB26870, WB27812, WB27811 
Technologist: 
S. LAI 
Starting Time: 
N/A 
Ending Time: 
N/A 

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

10 

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

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

ANALYTICAL BATCH 

Lab ID 
R9413-5586 
R9414-5686 
R9416-5786 
R9419-5586 

Customer ID: 
2291-2-4 
Sample Prep: 
UNDIGESTED 

Procedure/Rev: 
LA-220-101/D-0 

Date: 
10-08-91 

Temperature: 
N/A 

Chemist: 
S. CATLOW 

Description 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

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

LMCS CHECK STD 150B46/1 ml 

THESE SAMPLES V, ERE RERUN . 

Lab ID -

--

Final Vol. of 
Standard 

N/A 

A-6000-881 (03/92) 

174 
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Lab Segment Serial No.: 
R9416 
Analysis: 
TRITIUM 

Instrument: 
WB27818, WC16085 
Technologist: 
V. MASSIE 
Starting Time: 
N/A 
Ending Time: 
N/A 

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

10 

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

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

ANALYTICAL BATCH 

Lab ID 
R9413-5587 
R9414-5687 ' 
R9416-5787 
R9419-5587 

Customer ID: 
2291-.2-4 
Sample Prep: 
UNDIGESTED 

Procedure/Rev: 
LA-218-113/B-0 

Date: 
10-04-91 

Temperature: 
N/A 
Chemist: 
S. CATLOW 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

Descriotion 

Standard Primary Book No. Second Book No. Third Book No. and 
Tvoe and AliQuot Vol. and AliQuot Vol. AliQUOt Vol. 

LMCS CHECK STD 34B49/1.0 ml 

SAMPLES RERUN. 

Lab ID 

Final Vol. of 
Standard 

NIA 

A-6000-881 (03/92) 

177 
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TRITIUM ANALYSIS - UNDJNSTED SAMPLE 
WHC-SO-WM-•P--
P,,OOENOUM 4 REV 0 
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ADDENDUM 4 REV 0 
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Lab Segment Serial No.: 
R9417 
Analysis: 

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

WESTINGHOUSE HANFORD COMPANY 
222-5 LABORATORY 

ANALYTICAL BATCH 
Customer ID: 
2291-3-4 
Sample Prep: 

VISUAL CHECK AND OVER-THE-TOP READING UNDIGESTED 

Instrument: 
N/A 
Technologist: 
M. BIERMAN 
Starting Time: 
13:30 
Ending Time: 
15:00 

Descri tion 
1 SAMPLE2291-1-1 
2 SAMPLE 2291-1-4 
3 SAMPLE 2291-2-4 
4 SAMPLE 2291-3-4 
5 SAMPLE 2291-4-4 
6 
7 
8 
9 

10 

Lab ID 
R9394-5000 
R9415-5000 
R9416-5000 
R9417-5000 
R9418-5000 

Procedure/Rev: 
LA- 51 9-151 /0 -1 

Date: 
6-14-91 

Temperature: 
25de C 
Chemist: 
N/A 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

Description 

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

N/A 

Lab ID 

Final Vol. of 
Standard 

N/A 

A-6000-881 (03/92) 

--·- 1.82 
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VISUAL CHECK AND OVER-THE-TOP READING ANALYSIS - UNDIGESTED SAMPLE 
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Lab Segment Serial No.: 
R9417 
Analysis: 
TOTAL ALPHA/TOTAL BETA 

Instrument: 
WB27809,WB27807 
Technologist: 
M. FRANZ 
Starting Time: 
08:00 
Ending Time: 
10:30 

Description 
1 INITIAL LMCS CHECK STD 

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

10 

WHC-S0-WM-DP~025 
ADDENDUM 4 REV 0 

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

ANALYTICAL BATCH 

Lab ID 
R9413-5520 
R9414-5620 
R9417-5720 
R9419-5520 
R9413-5525 
R9414-5625 
R9417-5725 
R9419-5525 

Customer ID: 
2291-3-4 
Sample Prep: 
UNDIGESTED 

Procedure/Rev: 
LA-508-101/C-2 
Date: 
06-20-91 /06-21-91 
Temperature: 
N/A 
Chemist: 
S. CATLOW 

Description 
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. 

LMCS CHECK STD 18849/10.0 ml 
SPIKE 18849/10.0 ml 

THESE SAMPLES V, 'ERE RERUN. 

Lab ID 

Final Vol. of 
Standard 

N/A 
N/A 

A-6000-881 (03/92) 

--·· 184 
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Lab Segment Serial No.: 
R9417 
Analysis: 
GEA 

-

Instrument: 
WB57237 WB57265 
Technologist: 
C. JOHNSON 
Starting Time: 
N/A 
Ending Time: 
N/A 

Description 
1 INITIAL LMCS CHECK STD 

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

10 

WHC-SD-WM-DP-~25 
ADDENDUM 4 REV 0 

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

ANALYTICAL BATCH 
Customer ID : 
2291-3-4 
Sample Prep: 
UNDIGESTED 

Procedure/Rev: 
LA-·548-121/D-0 

Date: 
7- 31-91 

Temperature: 
N/A 

Chemist: 
S. CATLOW 

Lab ID Description 
R9413-5530 11 
R9414-5630 12 
R9417-5730 13 
R9419-5530 14 

15 
16 
17 
18 
19 
20 

. 
Standard Primary Book No. Second Book No. Third Book No. and 

Type and AliQuot Vol. and AliQuot Vol. AliQuot Vol. 
LMCS CHECK STD 141B46/0.5 ml 

I 

I 
I 

Lab ID 

Final Vol. of 
Standard 

N/A 

A-6000-881 (03/92) 
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CANBERRA SPECTRAN-F V2.06 SOFTWARE 

222 -S COUNTING ROOM WESTINGHOUSE HANFORD 

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

01-AUG-91 03 :10 :17 

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

MCA UNIT NUMBER: 1 / ADC UNIT NUMBER: 1.0 
DETECTOR NUMBER: 4 / GEOMETRY NUMBER: 41 
SPECTRUM SIZE: 4096 CHANNELS 
ORDER OF SMOOTHING FUNCTION: 5 
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK 
PEAK CONFIDENCE FACTOR: 85 .0% 
IDENTIFICATION ENERGY WINDOW:+- 1.50 KEV 
EaROR QUOTATION : 1.96 SIGMA UNCERTAINTY 

~~I RONMENTAL BACKGROUND SUBTRACTED 
LLD CALCULATION PERFORMED 
~SURED ENERGY DIFFERENCES LISTED 
MULTIPLET ANALYSIS PERFORMED 

~PECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANO: 
ANAIYZED BY: MAX 

S ·,.-LE DESCRIPTION: R9417-5730 
GEOMETRY DESCRIPTION: 134B40-A 22/LIQ 
~Af11PLE SIZE: 1.0000E-03 LI / CONVERSION FACTOR : 4.9505E-03 
STANDARD SIZE: 1.0000E+OO EA 
ANALYSIS LIBRARY FILE : ANLOOO 

aotLECT STARTED ON 1-AUG-91 AT 02:19:31 

CO LECT LIVE TIME: 
REAL TIME: 
DEAD TIME: 

3000 .' SECONDS 
3037. SECONDS 
1.22 % 

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

ENERGY CALIBRATION PERFORMED 21-JUN-90 
EFFICIENCY CALIBRATION PERFORMED 14-MAR-91 
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222-S COUNTING ROOM WESTINGHOUSE HANFORD 

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

CENTROID ENERGY FWHM BACKGND NET AREA 
CHANNEL KEV KEV COUNTS COUNTS 

1 55. 19 27.70 1.16 4427. 2262. 
2 372.43 186 .18 1.26 9723. 603. 
3 1024.53 512.04 I.SO 6026. 1210. 
3B 510.74 241. 
4C 1127 .18 563.35 1.26 2042. 248. 

SC 1139.37 569.44 1.26 1986. 470. 

6 1210 . 27 604 .88 1.55 2579. 3433 . 
7 1244 .84 , 622.16 1.43 2346. 483 . 
8 1324.05 661.76 1.63 1615. 266023. 
8B 661.38 251. 
9C 1592.38 795.91 1.66 196. 2454. 
C 1604.69 802.06 1.66 166. 246. 

11 2921.16 1460.56 2.53 36 . 782. 
B 1460.72 581. 

ERROR QUOTATION AT 1.96 SIGMA 
PEAK CONFIDENCE LEV,EL AT 85.0% 
M' - MULTIPLET ANALYSIS CONVERGED NORMALLY 

'NVIRONMENTAL BACKGROUND PEAK 

§A~KGROUND SUBTRACTION PERFORMED USING FILE BK0014 
BACKGROUND DESCRIPTION: BKG 
BACKGROUND COLLECT STARTED ON ll-DEC-90 AT 10:00:00 
BACKGROUND LIVE TIME: 11292. SECONDS 
M 

01-AUG-91 03:10:17 j 
WHC-SD-WM~DP-025 • 

' 
ADDENDUM 4 REV 0 ' 

ERROR NUCLIDES 
% 

9.4 SB/TE-X 
47.4 U-235,RA-226 
20.7 TL-208 , NA -22 , 

11.0 ZN-65,RH-106 
43.6 CS-134, 

EU-152 ·1 

40.2 CS-134, 
BI-207 

5.7 CS-134 
32 .3 RH-106 
0.4 CS-137 · 

9.7 
5.4 CS -134 

25.1 CS-134 
7.5 K-40 

4.7 

2n1 



222-S COUNTING ROOM WESTINGHOUSE HANFORD , Ol~AUG-91 03 :10:17 

SAMPLE: R9417-5730 .WHC-SD-WM-DP-025 
or - · COLLECTED ON 1-AUG-91 AT 02:19:31 ADDENDUM 4 REV 0 
D. /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 

NUCLIDE ACTIVITY CONCENTRATION IN uCi/LI 
DECAY 

· ENERGY COMPARISON 
(KEV) 

MEASURED ERROR CORRECTED ERROR EXPECT DIF F 

AC-228 LLD<l.30E+Ol LLD<l.30E+Ol 911.07 
AC-228A LLD<l.30E+Ol LLD<l.30E+Ol 911.10 
AC-2288 LLD<6.90E+Ol LLD<6.90E+Ol 338.40 
AG-108M LLD<l.26E+Ol LLD<l.26E+Ol 433.94 
AG-ll0M LLD<l . 12E+02 LLD<l.12E+02 657 .76 
AM-241 LLD<4.23E+0l LLD<4.23E+0l 59 . 54 
AM-243 LLD<l. 29E+Ol LLD<l.29E+Ol 74 .67 
AM-243A LLD<l . 29E+Ol LLD<l. 29E+Ol 74 .67 
AM.-243B LLD<l . 15E+03 LLD<l.15E+03 43 . 10 
AR-41 LLD<3 .85E+OO LLD<3.85E+OO 1293 .64 
A~ l98 LLD<l . 18E+Ol LLD<l .18E+Ol 411.80 
BA-133 LLD<l . 40E+Ol LLD<l.40E+Ol 356 .02 
Bl -139 LLD<2.60E+Ol LLD<2.60E+Ol 165 .85 
BA-140 LLD<3.52E+Ol LLD<3.52E+Ol 537.27 
BA-141 LLD'<2. 77E+Ol LLD<2.77E+Ol 190.23 
86,.-7 LLD<l.26E+02 LLD<l.26E+02 477. 59 
~( -201 LLD<7.54E+OO LLD<7.54E+OO 569 . 70 
Bi- 2 LLD<2.64E+Ol LLD<2.64E+Ol 727 . 27 
Br- .. 14 LLD<3.05E+Ol LLD<3.05E+Ol 609.32 

-214A LLD<3.05E+Ol LLD<3.05E+Ol 609.32 
B -214B LLD<2.63E+Ol LLD<2.63E+Ol 1120. 28 
~ -214C LLD<2.08E+Ol LLD<2.08E+Ol 1764.51 
m: 109 LLD<l.64E+02 LLD<l.64E+02 88 .03 
CE-139 LLD<5 .86E+OO LLD<5.86E+OO 165 .85 
4 141 LLD<9.70E+OO LLD<9.70E+OO 145 .44 
CEPR144 LLD<7.67E+Ol LLD<7 .67E+Ol 133.51 
Cit)l- 56 LLD<2.85E+00 LLD<2.85E+OO 846.76 
C0-57 LLD<4.91E+OO LLD<4.91E+OO 122.06 
C0-58 LLD<2.76E+OO LLD<2.76E+OO 810.75 
C0-60 LLD<2.57E+OO LLD<2.57E+OO 1332.50 
CR-51 LLD<7.82E+0l LLD<7.82E+Ol 320.09 
CS-134 l.75E+02 +-9.43E+00 l.75E+02 +-9.43E+OO 795.84 0.06 

604.70 0 . 18 
CS-136 LLD<2.65E+OO LLD<2.65E+OO 818.51 
CS-137 l.61E+04 +-l.31E+02 l.61E+04 +-1.31E+02 661. 65 0.11 
CS-138 LLD<6.30E+OO LLD<6 .30E+OO 1435.86 
EU-152 LLD<l.93E+Ol LLD<l .93E+Ol 1408 .01 
EU-154 LLD<8.85E+OO LLD<8 .85E+OO 1274 .45 
EU -155 LLD<2.10E+Ol LLD<2 . 10E+Ol 105.31 
FE-59 LLD<4.93E+OO LLD<4.93E+OO 1099.25 
HF-181 LLD<l. 50E+Ol LLD<l.50E+Ol 482.20 
HG-203 LLD<8.86E+OO LLD<8.86E+OO 279.20 
I. . , LLD<l.09E+Ol LLD<l.09E+Ol 364.48 
I· - LLD<8.19E+Ol LLD<8.19E+Ol 667.69 
I-133 LLD<l. 06E+Ol LLD<l.06E+Ol 529 .69 
I-134 LLD<4.08E+OO LLD<4.08E+OO 847.03 
1-135 LLD<l. l 7E+Ol LLD<l.17E+Ol 1260.41 --·· 2D2 



K-40 l.95E+02 +-6.26E+Ol l.95E+02 +-6.26E+Ol 
KR-85 LLD<2.43E+03 LLD<2.43E+03 
KR -85M LLD<6 . 09E+OO LLD<6 . 09E+OO 

87 LLD<2 . 70E+Ol LLD<2.70E+Ol 
1 LLD<3 . 61E+02 LLD<3 . 61E+02 

Lt . _40 LLD<2 . 07E+OO LLD<2.07E+OO 
LA-142 LLD<2 . 12E+Ol LLD<2.12E+Ol 
MN -54 LLD<2 . 75E+OO LLD<2.75E+OO 
MN-56 LLD<3 . 22E+OO LLD<3 . 22E+OO 
NA-22 LLD<3.14E+OO LLD<3.14E+OO 
NA-24 LLD<3.26E+OO LLD<3 . 26E+OO 
NB-94 LLD<2.97E+OO LLD<2.97E+OO 
NB-95 LLD<3 . 01E+OO LLD<3.01E+OO 
NB-97 LLD<l . 27E+02 LLD<l.27E+02 
NP-237 LLD<4.45E+Ol LLD<4.45E+Ol 
NP-238 LLD<l.16E+Ol LLD<l.16E+Ol 
NP -239 LLD<5.09E+Ol LLD<5 . 09E+Ol 
PA-233 LLD<2 . 16E+Ol LLD<2 . 16E+Ol 
PA-234M LLD<5 . 42E+02 LLD<5 .42E+02 
PB -210 LLD<l.01E+03 LLD<l . 01E+03 
PB-212 LLD<l.60E+Ol LLD<l.60E+Ol 
~ -212A LLD<l.59E+Ol LLD<l . 59E+Ol 
PB-212B LLD<2.32E+02 LLD<2.32E+02 

-214 LLD<2.34E+Ol LLD<2 .34E+Ol 
PB-214A LLD<2.34E+Ol LLD<2.34E+Ol 
TI- 2148 LLD<3.94E+Ol LLD<3.94E+Ol 
.20- 210 LLD<2.17E+05 LLD<2.17E+05 
P0-214 LLD<8.15E+04 LLD<8.15E+04 

fP0 -216 LLD<l.50E+05 LLD<l.50E+05 
'39 LLD<6.55E+04 LLD<6.55E+04 
· 1 LLD<2.29E+06 LLD<2.29E+06 

- l24 LLD<l.72E+02 LLD<l . 72E+02 
RA -226 3.07E+02 +-l.46E+02 3.07E+02 +-1.46E+02 
~-88 LLD<2.99E+Ol LLD<2.99E+Ol 
RB-89 LLD<l.47E+Ol LLD<l.47E+Ol 
~-220 LLD<7.19E+03 LLD<7.19E+03 
RU-103 LLD<l.15E+Ol LLD<l.15E+Ol 
IRO RH106 4.78E+02 +-l.55E+02 4.78E+02 +-1.55£+02 
SB-124 LLD<9.96E+OO LLD<9.96E+OO 
~ -125 LLD<7.06E+Ol LLD<7.06E+Ol 
SC-46 LLD<3.96E+OO LLD<3.96E+OO 
SE-75 LLD<l.09E+Ol LLD<l.09E+Ol 
SN-113 LLD<l.65E+Ol LLD<l.65E+Ol 
SR-85 LLD<l.07E+Ol LLD<l.07E+Ol 
SR-91 LLD<l.54E+Ol LLD<l.54E+Ol 
SR-92 LLD<4.85E+OO LLD<4.85E+OO 
TA-182 LLD<l.IOE+Ol LLD<l.IOE+Ol 
TC -99M LLD<5.02E+OO LLD<5.02E+OO 
TE-123M LLD<S.86E+OO LLD<5.86E+OO 
TE-125M LLD<l.59E+03 LLD<l.59E+03 
TE-132 LLD<6.96E+OO LLD<6.96E+OO 
TH-228 LLD<5.17E+02 LLD<5.17E+02 
TH-234 LLD<9.65E+Ol LLD<9.65E+Ol 
TH -234A LLD<9.65E+Ol LLD<9.65E+Ol 
TH-2348 LLD<3.46E+02 LLD<3.46E+02 

'8 LLD<9.62E+OO LLD<9 . 62E+OO 
. J LLD<l.OOE+Ol LLD<l.OOE+Ol 

U-235A 1.99E+Ol +-9.44E+OO 1.99E+Ol +-9.44E+OO 
U-2358 LLD<4 . 01E+Ol LLD<4.01E+Ol 
U-237 LLD<3.10E+Ol LLD<3.10E+Ol 

1460.75 -0. 19 
513.99 
151 .17 WHC-S0-WM-DP-025 
402 . 58 ADDENDUM 4 REV 0 
220.90 

1596.20 
641.83 
834.83 
846.76 

1274.55 
1368 . 60 
702 . 63 
765.78 
657 . 92 

86 . 50 
984 . 45 
277 . 60 
311. 98 

1001.03 
46 . 50 

239.00 
239.00 
300 .10 
351. 92 
351 . 92 
295.21 
804 . 00 
799 , 70 
804. 90 : ; 
129.30 
148.57 
240.99 
186.10 0.08 

1836.00 
1031.88 
549 . 73 
497.08 
621.80 0. ·36 
602.72 
176.33 

1120.45 
264 . 66 
391. 67 
513.99 
555.60 

1383.94 
1121. 30 
140.51 
159.00 
109.27 
228.16 
84.37 
92 . 50 
92.50 
63.30 

583 . 14 
185. 71 
185.71 0.47 
143.76 
208.00 



W-187 LLD<l.14E+Ol 
XE-131M LLD<2.61E+02 
XE-133 LLD<l.69E+Ol 
XE-133M LLD<6.19E+Ol 
x· 15 LLD<7 .80E+OO 
XL _JS LLD<6.01E+Ol 
Y-88 LLD<2.82E+OO 
Y-91 LLD<l . 19E+03 
Y-91M LLD<l.17E+Ol 
ZN -65 LLD<8.85E+OO 
ZR-95 LLD<5.02E+OO 
ZR-97 LLD<2.84E+OO 

LLD<l . 14E+Ol WHC-SD-WM-DP-02%85 . 74 
LLD<2 .61E+o2ADDENDUM 4 REV 0i63.98 
LLD<l. 69E+Ol 81. 00 
LLD<6 . 19E+Ol 233 . 21 
LLD<7.80E+OO 249 . 79 
LLD<6 .01E+Ol 258.41 
LLD<2 .82E+OO 1836 .06 
LLD<l . 19E+03 1204 .90 
LLD<l .1 7E+Ol 555 .60 
LLD<8 .85E+OO 1115.55 
LLD<5.02E+OO 756 . 73 
LLD<2.84E+OO 743.33 

TOTAL 1. 72E+04 +-2.58E+02 1.72E+04 +-2.58E+02 

STANDARD DEVIATION = 0.21 

EBAR • *****MEY/DISINTEGRATION 
MAXIMUM PERMISSABLE ACTIVITY• 5.37E-09 UC/LI 
TOTAL MEASURED ACTIVITY • l . 72E+04 (+-2.58E+02) UC/LI 
% TECH. SPEC.=******(+-****) 

~ OR QUOTATION AT 1.96 SIGMA 
L..bQ CONFIDENCE LEVEL AT 85.0% 

~ 
PEAKS NOT USED IN ANALYSIS ,.. 

ck~,Rorn ENERGY NET AREA ERROR 
CHANNEL KEV COUNTS % 

'-' 55 . 19 27 . 70 2262. 9.4 
-1-0 24 . 53 512 .04 968 . 26.0 
1127 . 18 563 .35 248 . 43 .6 
l11'39 .37 569.44 470. 40.2 
1604.69 802.06 246. 25.1 
0--

GAMMAS/SEC 

1.24E+03 
7. 23E+OO 
2.02E+OO 
3.85E+OO 
2.76E+OO 

,_ ... 204 



SAMPLE STATUS REPORT 
n1sPATCHED: 6/14/91 

~CEIVED: 6/14/91 

, WHC-SD-WM-DP-025 

FOR R 9417. 102l2°ENDUM -4 Rf~9°1-3-4 TIME: 
13:19 SAMPLE HAS NOT BEEN SLURPED 
13:31 

5/26/92 14:57 

EXT. DETER. RESULTS OR STATUS 
OUT OF GOOD CHARGE 
RANGE? ANS? CODE 

**** ******** ********************************** *** 
5000 
5000 
5000 
5720 
5720 
5725 
5725 
5730 
5730 
5730 
5730 
5730 

~ 730 
5730 

730 
' 5730 
-5730 

5740 
- 5740 

5740 
r':'57 4 0 

·,1 
1 

782 
5782 
5782 
5786 

-S786 
~ 786 

5787 
~ 787 

5787 
5840 
5840 
5840 
5840 
5881 
5881 
5882 
5882 
5882 
5886 
5886 
5886 
5887 
5887 
5A87 

APPEAR 
APPEAR 
APPEAR 
TB 
TB 
AT 
AT 
GEA 
GEA 
GEA 
GEA 
GEA 
GEA 
GEA 
GEA 
GEA 
GEA 
u 
u 
u 
u 
PU239/40 
PU239/40 
AM241 
AM241 
AM241 
SR90 
SR90 
SR90 
H3 
H3 
H3 
u 
u 
u 
u 
PU239/40 
PU239/40 
AM241 
AM241 
AM241 
SR90 
SR90 
SR90 
H3 
H3 
H3 

CLEAR LIGHT YELLOW AQUEOUS 
NO VISIBLE ORGANIC 

SOME SETTLED SOLIDS 
OUT FOR RERUN 

1,470000E 04 uCI/L 
OUT FOR RERUN 

<2.16000E 00 uCI/L 
1.61000E 04 uCI/L 

<2.lOOOOE 01 uCI/L 
1.65000E 01 uCI/L 
1.75000E 02 uCI/L 
<1.15000E 01 uCI/L 

4.78000E 02 uCI/L 
< 2.5700 uCI/L 
< 2.97000 uCI/L 
< 7.6700E 01 uCI/1 

3.0700E 02 uCI/L 
OUT FOR RERUN 
OUT FOR RERUN 

INSUFFICIENT SAMPLE 
4.62000E-03 G/L 

OUT FOR RERUN 
1.29000E 00 . uCI/L 

OUT FOR RERUN 
OUT FOR RERUN 

Cs-137 
Eu-155 

Sn-113 
Cs-134 

Ru-103 
RuRh-106 
Co-60 
Nb-94 
CePr-144 
Ra-226 

8.5000E-Ol uCI/L INSUF. SAMPLE RAN R9403 SPLIT 
OUT FOR RERUN 
OUT FOR RERUN 

2.0lOOOE 01 uCI/L 
OUT FOR RERUN 
OUT FOR RERUN 

5.56000E 00 uCI/L 
OUT FOR RERUN 
OUT FOR RERUN 

INSUFFICIENT SAMPLE 
4.26000E-03 G/L 

OUT FOR RERUN 
DID NOT RERUN, RAN R9416 DUP. INSTEAD 

OUT FOR RERUN 
OUT FOR RERUN 

7.6700E-Ol uCI/L INSUF. SAMPLE RAN R9403 SPLIT 
OUT FOR RERUN 
OUT FOR RERUN 

2.50000E 01 uCI/L 
OUT FOR RERUN 
OUT FOR RERUN 

5.83000E 00 uCI/L 

END OF REPORT 

*** ****** 
WlBEO 
WlBEO 
WlBEO 
WlBEO 
WlBEO 
WlBEO 
WlBEO 
WlBEO 
WlBEO 
WlBEO 
WlBEO 
WlBEO 
WlBEO 
WlBEO 
WlBEO 
WlBEO 
WlBEO 
WlBEO 
WlBEO 
WlBEO . 
WlBEO 
WlBEO 
WlBEO 
WlBEO 
WlBEO 
WlBEO 
WlBEO 
WlBEO 
WlBEO 
WlBEO 
WlBEO 
WlBEO 
WlBEO 
WlBEO 
WlBEO 
WlBEO 
WlBEO 
WlBEO 
WlBEO 
WlBEO 
WlBEO 
WlBEO 
WlBEO 
WlBEO 
WlBEO 
WlBEO 
WlBEO 
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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 
* 
* 
* 

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

CA~ocRRA SPECTRAN-F V2.06 SOFTWARE 

222-S COUNTING ROOM WESTINGHOUSE HANFORD 

WHC-S0-WM-OP-025 
ADDENDUM 4 REV 0 

Ol-AUG-91 04:14:13 

AN ALYS IS PAR AME T.E RS 

MCA UNIT NUMBER: I / AOC UNIT NUMBER: 1.0 
DETECTOR NUMBER: 4 / GEOMETRY NUMBER: 41 
SPECTRUM SIZE: 4096 CHANNELS 
ORDER OF SMOOTHING FUNCTION: 5 
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK 
PEAK CONFIDENCE FACTOR: 85.0¾ 
IDENTIFICATION ENERGY WINDOW:+- I.SO KEV 
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY . 
tNVIRONMENTAL BACKGROUND SUBTRACTED 
~L,-0 CALCULATION PERFORMED 
MEASURED ENERGY DIFFERENCES LISTED 
MW..TIPLET ANALYSIS PERFORMED 

S'P'f:CTRAL DATA READ DIRECTLY FROM- MULTICHANNEL ANALYZER ANO: 
LYZED BY: MAX 

1· ~ DESCRIPTION: R9419-5530 
GEL ,·RY OEStRIPTION: 134B40-A 22/LIQ 
SAMPLE SIZE: l.OOOOE-03 LI / CONVERSION FACTOR: 5.0000E-01 
STANDARD SIZE: l.OOOOE+OO EA 
A'R'ALYSIS LIBRARY FILE: ANLOOO 

cutLECT STARTED ON 

cm. LECT LIVE TIME: 
REAL TIME: 
DEAD TIME: 

1-AUG-91 AT 03:23:45 

3000. SECONDS 
3018. · SECONDS 
0.60 ¾ 

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

ENERGY CALIBRATION PERFORMED 21-JUN-90 
EFFICIENCY CALIBRATION PERFORMED 14-MAR-91 
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· (..L t.. - ..J l.,VUIII .&.IHl I\UV1I ftl...J l .l tt UIIV~.._,._ Hl"\111 VI\U '-' .J. '"' v .... ..,,, ,. ..., I o J,. l • ,.._, j P E A K A N A L Y S I S WHC-SD-WM-DP-025 
, ADDENDUM 4 REV 0 

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

1 55 . 12 27 .67 1.16 1703. 930. 14.2 SB/TE -X 
2 951. 50 475.54 1.61 2949 . 501. 33.9 CS-134 
3C 1127.41 563 . 46 1.48 2132. 2450 . 7.2 CS-134, 

EU-152 
4C 1139 . 56 569.54 1.48 2150. 4459 . 5.5 CS -134, 

BI-207 
5 1210.31 604.90 1.59 2237. 28183. 1.3 CS-134 
6 1324 . 13 661.80 1.61 1495. . 24331. 1.4 CS-137 
6B 661.38 251. 9.7 
7? 1592 . 44 795 . 94 1.68 1133 . 20598. ·2 . 1 CS-134 
8? 1604 . 68 802 . 06 1.68 1078 . 1879 . 15 .3 CS -134 _ , 

9? 2336 . 04 1167 .82 1.84 641. 350. 88 .3 CS -134 
10? 2346.79 1173.19 1.84 591. 14512 . 2.8 C0-60 
11 2664 .84 1332 .30 2.44 191. 13049 . 1.8 C0-60 

~ c 
2730.27 1365 . 04 2 . 19 131. 487 . 12 . 2 CS -134 
2799.41 1399.64 1.48 53. 131. 22 .2 1-132 

C 2802 . 59 1401. 23 1.48 58 . 121. 22 .9 Bl -214 
15 2921.09 1460 .53 2.60 56 . 771. 7.9 K-40 

- 1-SB 1460 . 72 581. 4.7 

~ -OR QUOTAT,ION AT 1. 96 SIGMA 
v CONFIDENCE LEVEL AT 85 . 0% 

.., · JLTIPLET ANALYSIS CONVERGED NORMALLY 
. - MULTIPLET. ANALYSIS CONVERGED BUT GFIT > 4 
B - ENVIRONMENTAL BACKGROUND PEAK 
N 

·. BACKGROUND SUBTRACTION PERFORMED USING FILE BK0014 
~ KGROUND DESCRIPTION: 8KG 
~ACKGROUND COLLECT STARTED ON ll -DEC -90 AT 10:00 :00 
atCKGROUND LIVE TIME: 11292. SECONDS 
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222-S COUNTING ROOM WESTINGHOUSE HANFORD 

SAMPLE: R9419-5530 
DATA COLLECTED ON 1-AUG-91 AT 03:23:45 

Ol-AUG-91 04:14:13 
WHC~SD-WM-OP-025 
ADDENDUM 4 REV 0 

Drr •vED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT . 

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

NUCLIDE ACTIVITY CONCENTRATION IN uCi/LI 
DECAY 

MEASURED ERROR CORRECTED ERROR 

AC-228 LLD<3 .08E-Ol LLD<3.08E -01 
AC-228A LLD<3.08E-01 LLD<3.08E-Ol 
AC -2288 LLD<4.34E-Ol LLD<4.34E-Ol 
AG - 108M LLD<6.85E-02 LLD<6.85E-02 
AG-llOM LLD<3 .39E-Ol LLD<3.39E -Ol 
AM-241 LLD<2.63E-Ol LLD<2.63E-Ol 
AM-243 LLD<8 . 24E-02 LLD<8.24E-02 
AM-243A LLD<8.24E-02 LLD<8.24E-02 
AM-2438 LLD<7.36E+OO LLD<7 . 36E+OO 
~41 LLD<6.67E -02 LLD<6 . 67E-02 
AU-198 LLD<7 .09E -02 LLD<7 .09E -02 
B7\ ..,133 LL0<8.82E -02 LLD<8 .82E -02 
BA-139 LLD<l.59E -Ol LLD<l.59E -Ol 
Bff=-140 LL0<2.64E -Ol LLD<2 .64E-Ol 
BA-141 LLD<l.65E-Ol LLD<l.65E-Ol 
Bt-7' LLD<6.50E-Ol LLD<6.50E-Ol 
B 207 LLD<7 . 24E-02 LLD<7.24E-02 
B .:'2J2 LLD<5.51E-Ol LLD<5.51E -Ol 
B,ln 1 LLD<7. OOE -01 LLD<7.00E -Ol 
BI ~~~4A LLD<7 .00E-Ol LLD<7.00E-Ol 
B -214B LLD<6 . 55E-Ol LLD<6.55E-Ol 
B -214C LLD<2.64E-Ol LLD<2 . 64E-Ol 
CD-·109 LLD<l.05E+OO LLD<l .05E+OO 
CE -1 39 LLD<3.61E -02 LL0<3 .61E-02 
CE-°141 LLD<5 .99E-02 LLD<5 .99E-02 
C~ Rl44 LLD<4.70E -Ol LLD<4 .70E-Ol 
C0-56 LLD<7.50E-02 LLD<7.50E-02 
C~ 7 LLD<3.10E-02 LLD<3. lOE-02 
C0-58 LL0<6.91E-02 LL0<6.91E-02 
C0-60 l.24E+Ol +-2.34E-Ol l.24E+Ol +-2.34E-Ol 

CR-51 LLD<4.95E-0l LLD<4.95E -Ol 
CS-134 l.45E+0l +-3.19E-0l l . 45E+Ol +-3.19E-Ol 

CS-136 LLD<7.65E-02 LLD<7.65E -02 
CS-137 1.44E+0l +-2.23E-01 l.44E+Ol +-2.23E-Ol 
CS-138 LLD<7.96E -02 LLD<7.96E-02 
EU-152 LLD<3 .62E -Ol LL0<3.62E-01 
EU-154 LLD<l .35E-Ol LLD<l .35E-Ol 
EU -155 LLD<l.33E-Ol LLD<l.33E-Ol 
FE-59 LLD<l.68E-Ol LLD<l.68E-01 
HF-181 Ll0<8.14E-02 LL0<8.14E-02 
HG-203 LL0<5.59E-02 LL0<5.59E-02 
I - . • LLD<6.95E-02 LLD<6.95E-02 
1-, . LL0<2.61E-Ol LLD<2.61E-Ol 
1-133 LLD<7.43E-02 LL0<7.43E-02 
1-134 LLD<l.09E-Ol LLD<l.09E-Ol 

ENERGY COMPARISON 
(KEV) 

EXPECT DIFF 

911.07 
911.10 
338 . 40 
433 . 94 
657 . 76 

59.54 
74 .67 
74.67 
43.10 

1293.64 
411.80 
356 .02 
165 .85 
537 . 27 
190 . 23 
477 . 59 
569 . 70 
727.27 
609.32 
609 .32 

1120 . 28 
1764.51 

88.03 
165 .85 
145.44 
133 . 51 
846 . 76 
122.06 
810.75 

1332.50 -0.20 
1173.24 -0.04 
320.09 
795.84 0.09 
604.70 0.20 
818 . 51 
661.65 0 .15 

1435 .86 
1408 .01 
1274 .45 

105 .31 
1099 . 25 
482.20 
279.20 
364.48 
667.69 
529.69 
847.03 
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1-lj~ LLU<t,U~t - U! LLU~£.U£~-U! 
K-40 1.82E+OO +-6.35E-01 l.82E+OO +-6.35E-Ol 
KR-85 LLD<l.61E+Ol LLD<l.61E+Ol 
KR-85M LLD<3 .83E-02 LLD<3.83E-02 
"" 17 LLD<l.64E-Ol LLD<l.64E-Ol 

•Q LLD<2.27E+OO LLD<2.27E+OO 
LI J LLD<4 . 29E -02 LLD<4.29E-02 
LA -142 LLD<l . 57E-Ol LLD<l . 57E -Ol 
MN -54 LLD<7.23E -02 LLD<7.23E-02 
MN-56 LLD<8 .47E-02 LLD<8.47E-02 
NA-22 LLD<4.78E-02 LLD<4.78E-02 
NA-24 LLD<3.85E-02 LLD<3.85E-02 
NB-94 LLD<6.46E-02 LLD<6 .46E-02 
NB-95 LLD<6.89E-02 LLD<6.89E-02 
NB -97 LLD<3.86E-01 LLD<3.86E-01 

· NP-237 LLD<2.79E-Ol LLD<2 .79E-Ol 
NP -238 LLD<3.41E-Ol LLD<3.41E-Ol 
NP-239 LLD<3 . 15E-Ol LLD<3 . 15E-Ol 
PA-233 LLD<l.36E-Ol LLD<l .36E-Ol 
PA-234M LLD<l.54E+Ol LLD<l .54E+Ol 
PB-210 LLD<6 . 23E+OO LLD<6 . 23E+OO 
PB -212 LLD<l.02E-Ol LLD<l .02E-Ol 

.BS-212A LLD<l.02E-01 LLD<l.02E-01 
PB-212B LLD<l.48E+OO LLD<l.48E+OO 

· ,PB-214 LLD<l .48E-Ol LLD<l . 48E-Ol 
. PB-214A LLD<l. 48E-Ol LLD<l. 48E-Ol 
-PB-214B LLD<2.49E-Ol LLD<2.49E-Ol 
P0-210 LLD<6.21E+03 LLD<6.21E+03 
1'0-214 · LL0<2.25E+03 LLD<2 . 25E+03 

-216 LLD<3.97E+03 LLD<3.97E+03 
nfi "39 LLD<4 .14E+02 LLD<4 .14E+02 

1 LLD<l.44E+04 LLD<l.44E+04 
... . -4 LLD<l.07E+OO LLD<l.07E+OO 
'R'A-226 LLD<9.53E-Ol LLD<9.53E-Ol 
B~-88 LLD<4.30E-Ol LLD<4.30E-Ol 
1i'B-89 LLD<4.04E-Ol LLD<4 .04E-Ol 
RN-220 · LLD<5.91E+Ol LLD<5.91E+Ol 

. RU -103 LLD<7.04E-02 LLD<7.04E-02 
~ RH106 LLD<l.36E+OO LLD<l.36E+OO 
SB-124 LLD<l .68E-Ol LLD<l.68E-Of 
6!8 -125 LLD<4.53E-Ol LLD<4.53E-Ol 
SC-46 LLD<9.86E-02 LLD<9 .86E-02 
SE -75 LLD<7.01E-02 LLD<7 .01E-02 

. SN-113 LLD<l.OOE-01 LLD<l.OOE-01 
SR-85 LLD<7.07E-02 LLD<7.07E-02 
SR-91 LLD<l.32E-Ol LLD<l.32E-Ol 
SR-92 LLD<5.10E-02 LLD<5.10E-02 
TA-182 LLD<2.80E-Ol LLD<2.80E-Ol 
TC-99M LLD<3.11E-02 LLD<3.11E-02 
TE-123M LLD<3.61E-02 LLD<3.61E-02 
TE-125M LLD<9.91E+OO LLD<9.91E+OO 
TE -132 LLD<4.40E-02 LLD<4.40E-02 
TH-228 LLD<3.27E+OO LLD<3.27E+OO 
TH-234 LLD<6.13E-Ol LLD<6 . 13E-Ol 
TH -234A LLD<6.13E-Ol LLD<6.13E-Ol 
TH-234B LLD<2.16E+OO LLD<2.16E+OO 
Tl ~"8 LLD<9.11E-02 LLD<9.11E-02 

LLD<6.19E-02 LLD<6 . 19E-02 
v- L~5A LLD<6.19E-Q2 LLD<6.19E-02 
U-235B LLD<2.51E-Ol LL0<2.51E-Ol 

.l£0U.'t.l 
1460.75 
513.99 
151.17 
402.58 
220.90 

1596 . 20 
641. 83 
834.83 
846.76 

1274.55 
1368.60 
702.63 
765.78 
657.92 
86 . 50 

984.45 
277 .60 
311. 98 

1001.03 
46.50 

239.00 
239 .00 
300 .10 
351. 92 
351.92 
295.21 
804 .00 
799 . 70 
804.90 
129 .30 
148.57 
240.99 
186.10 

1836.00 
1031. 88 
549.73 
497 .08 
621.,80 
602.72 
176.33 

1120.45 
264.66 
391. 67 
513.99 
555.60 

1383. 94 
1121.30 
140.51 
159.00 
109.27 
228.16 
84.37 
92 . 50 
92.50 
63.30 

583 . 14 
185. 71 
185. 71 
143.76 

-0 . 22 

WHC- SD- WM-DP-025 
ADDENDUM 4 REV 0 
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U-237 LLD<l.87E-Ol 
W-187 LLD<2.35E-Ol 
XE-131M LLD<l.65E+OO 
XE-133 LLD<l .04E-Ol 
XE-133M LLD<3.90E-Ol 
XF ,5 LLD<S.OOE-02 
XL 8 LLD<3.76E-Ol 
Y-88 LLD<4.07E-02 
Y-91 LLD<2.37E+Ol 
Y-91M LLD<l.OOE-01 
ZN-65 LLD<2.01E-Ol 
ZR -95 LLD<l .23E-Ol 
ZR-97 LLD<7.04E-02 

TOTAL 4.31E+0l +-7.81E-Ol 

LLD<l .87E-Ol 
LLD<2.35E-01 1 

LLD<l. 65E+OO ­
LLD<l. 04E-Ol 
LLD<3.90E-Ol 
LLD<5.00E-02 
LLD<3.76E-Ol 
LLD<4.07E-02 
LLD<2.37E+Ol 
LLD<l.OOE-01 
LLD<2.01E-Ol 
LLD<l.23E-Ol 
LLD<7.04E-02 

4.31E+0l +-7.81E-Ol 

208.00 
685.74 
163.98 
81.00 

233.21 
249.79 
258.41 

1836.06 
1204 .90 
555 .60 

1115.55 
756 . 73 
743.33 

STANDARD DEVIATION= 0.18 
WHC-SD-WM-DP-025 

EBAR • ***** MEV/DISINTEGRATION ADDENDUM 4 REV 0 
MAXIMUM PERMISSABLE ACTIVITY= l.27E-09 UC/LI 
TOTAL MEASURED ACTIVITY• 4.31E+Ol (+-7.81E-Ol) UC/LI 
% TECH. SPEC.•******(+-****) 
0--

~RROR QUOTATION AT 1.96 SIGMA 
LLD CONFIDENCE LEVEL AT 85.0% 

M 
PEAKS NOT USED IN ANALYSIS 

i7'-
CE,, I r<OID ENERGY NET AREA ERROR 
C'A'ANNEL KEV COUNTS · % 

"' 55 . 12 27.67 930 . 14.2 
.....951 . 50 475 . 54 501. 33.9 
1127 .41 563.46 2450. 7. 2 

39.56 569.54 4459. 5. 5 
1604 .68 802.06 1879. 15.3 

C2S36. 04 1167 .82 350: 88.3 
2730 .27 1365 . 04 487 . 12.2 
2799 . 41 1399. 64 131. 22.2 
2802.59 1401.23 121. 22.9 

GAMMAS/SEC 

5.15E+02 
3.50E+OO 
I. 99E+Ol 
3.66E+Ol 
2. llE+Ol 
5.50E+OO 
8.73E+OO 
2.40E+OO 
2.22E+OO 
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M 

Lab Segment Serial No.: 
R9417 
Analysis: 
URANIUM 

Instrument: 
WB88807 
Technologist: 
M.FRANZ 
Starting Time: 
16:00 
Ending Time: 
23:00 

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

10 

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

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

ANALYTICAL BATCH 
Customer ID: 
2291-3-4 
Sample Prep: 
UNDIGESTED 

Procedure/Rev: 
LA-925-106/A-2 
Date: 
10-08-91 

Temperature: 
24deaC 
Chemist: 
S. CATLOW 

Lab ID Description 
R9413-5540 11 
R9414-5640 12 
R9417-5740 13 
R9417-5840 14 
R9419-5540 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 85B38/0.1 m L 

SAMPLES RERUN. 

I 
' 

Lab ID 

Final Vol. of 
Standard 

N/A 

A-6000-881 (03/92) 
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ll 

? 

--'1u2AW --u 
"') --'/ ,J 
·n . 

I U --? . ltt> • - 100 ........ ~ ....... 

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

-URANIUM BY LASER ANALYSIS_- UNDIGESTED SAMPLE 

.._. ... a 

... 

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

··· - 1· 
I , __ ,._, 

13: 8 ~6 
c-.. c:- ,..._ 
Wtf<Ffl 3 

-•O 
STI> 

~--- , lb-,I-Z.. 
~~-·~-;-,-.~ 

, __ 
1:Sall 

c-.. c:-
WUIEU 

C-IO 
RED. &I.. 

c-,o 
22•,1-:s-4 

-26 ,..._ 
:s 

-:s 

I 
I 

-- --1< '1'117 • .-:1740 ·102AW 
, ........ ,,...., 
1:s, 10 Zo -u 

IOI~ · :J..,J• . ~: u • • .zo 
c::~.:..:.:::~~-'-fji'-"-1~- ~'"' . '11'- .'/'( 

~ ~ t).1/Jd: $,,a•s;,,oa. 
~ l,)'7(: ., ... ,., • • , •• ~ 

....... -•·• -·• 

1(91/'1'7-S-i'yo 

(.\'t) (.9~( s.1o<r-e~-Dl1~,aj -; 3 ~ ,,/ 

- • l\~ - Jl. ~a)G9~~ °I-' 

· , 
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....... ..... .... 
I< 9'119.-:0::i'IO •10;!AW -u -­L.fl-9:.?:>-106 

........ -•I 

URANIUM BY LASER ANALYSIS - UNDIGESTED SAMPLE 

..... ... 

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

,...... ,...,., 
1:J,21 26 

... ... 

--
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Lab Segment Serial No.: 
R9417 
Analysis: 
PLUTONIUM 239/240 

Instrument: 
WB57237 
Technologist: 
M. BIERMAN 
Starting Time: 
08:00 
Ending Time: 
N/A 

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

10 

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

WESTINGHOUSE HANFORD COMPANY 
222-5 LABORATORY 

ANALYTICAL BATCH 

Lab ID 
R9413-5581 
R9414-5681 
R9417-5781 
R9419-5581 

Customer ID: 
2291-3-4 
Sample Prep: 
UNDIGESTED 

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

Date: 
7-16-91 

Temperature: 
25de C 
Chemist: 
S. CATLOW 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

Description 

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

LMCS CHECK STD 43B43/0.1 ml 

SAMPLES RERUN. 

Lab ID 

Final Vol. of 
Standard 

N/A 

A-6000-881 (03/92) 
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M 

M 

1.1 :JC 7 

-·-1021\W 

--- ........ ,_ 
K yq1q.-~6D 1U~AW -_ .... 
'I I 

PLUTONIUM ANALYSIS - UNDIGESTED SAMPLE 

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

'!- ' 1----:-- .... , I I .:;:ii'/ 
6-1q-y1 · 1J1 a 26 

....... ~ c,.,. .. c-. 
l: t,.~;C0\/1::li:Y Wllt£CI 

C:..-tD 

1:no 

1<1-t'I 

. I 

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

-­.. cl.Ill 

6-1~-91 13111 26 -.. ~ -
WlblaO ·.1 

C:-111 

.... ~ .. 

RERUN 
.. Al..A-4<l0 ~Iii .. 

ATl ACH PHIIH OUT 

...,_, .. ... 

( 'i'i :z 0)(1. J"t-'I S ,1) 
3 '2.'?- 2.7" 

.. 

' ' . ,' 

, · 



,I 

M 

-­•10.:I\W 

PLUTONIUM ANALYSIS - UNDIGESTED SAMPLE 

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

. c:.. , ....... ,. .. , 
' o-1'1-91 . lJa:?1 .!4 

-- -.c-~ RECOVERY Wl~EO -IA 
STI> 

·: RERUN 

-1 

. .. ~J,SIJ li,llW'' 
ATTA.CH PRINT OUT ... ···•• .. 

,'. .. ,....... . .. .. . . 

-

I t:& I 7-,3-9-/ 

_dJ2_ ~() 
~ 

I 
I-

(29,.-. ~( ~)(, 5<..~3>)::.. </'I,.., 

32..5, 4'j 
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GE"NEF: AL A L F' H /'l 

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

E I·~ E F: G Y 
F: e•1 , t , 1 0 

DATA REDUCTION REPORT 

SAMPLE 
R9413-:rns1 

Filu ID! SD7418,SPC 

f'.Ml'lLYSIS 

Counted on: 7/18/91 @13: O 
Det.ector/Geo11,~tr'-'I nun1bc1•: 7/ 1 
Count tl~e! 30000. Sec 

PE1°'1': MIALYSIS 

Peak F'1~ak hei~ht F'c.:ik L' l' 1-.t, t;· r FHHH Tau 
ID 

1 ,., 
3 
1 
... ,., 
{; 
'7 

'8 

I"'? 9 

Pe 2 k 
... ID I s o t.oF·e 

1 Pu23/, 
:! r-·u238 

rim:! 11 
::i. 

c:,-. 4 r·•J::!~9 
F'1J:? 4 0 

:; 
I. 
'-' 

!:! 
" 'J' 

Initial Fin~l X1,itii.1l Fin-=l I nit.id Fi11iJl I nitial 
'.'.:98..,.] ~!?63, 9 3,1,0 , 2 .~:; 3,SO , 26:'i 20,000 S.J::i~ t0,000 
264.8 263, t-. 303, 2oe. 303.206 16,000 C,:!16 s.ooo 

33,:? 8,5 270.:!74 ,.., . ., " ~"7 ~1 
Ii., I V ( - I o 12,000 " -r, II \,I'.~ - f 6, O(H) 

:! l 71 , 0 ~'. U,6 , 7 211 > 1 /1 0 2~1 , 1 l,O 16, oo•~ 8,H .., 8,000 
,, • 0 4. 0 177 , :100 17 7 , 100 36,, 000 .. , 00() : 1e. oo o ,: 

2,6 1 . 9 :1. ,i:; . c.58 1..,3,6::iS '!" (\(\ ,, 
I~ 'W f H H , , ~ :?. • 1 •rn l0,000 

::S.4 ,, -, 101 1 •:! ~ 101 , 1 B'l 16 ,000 1.3,533 8,000 &.,. t· I ; '·' ~ 

5.~ 4 • .., :::;1. 7~:! :-; 1 ' 
~...,,., ;" :.' ·1. 000 3 ::! • 1 O:! ) , : C 0(~0 , -. 

1. • 0 (). t :! 1. , 20!5 :::1 """ 1:· 1'2,000 0,:?0() 6,000 ) ~ V , .I . . 

F"Ef:I': F:ESUL TS 

AEA Pe<?k Ct:r,lrr., .id Count. 
Fract. E" ;: :-· . Ol•!:, fl if f' Fl·! HM F: i.:l,L' c·/ 111 d / 11: 
!> , 5 61 :-; ~)) 7~;.~ ~·; :• 7 61 .. o,ocs 0. 04 17, 0 ·1 :H 1 , 8~1 
0,0193 ::; • 4?? 5.496 0 c 0C<! 0, 0 -~ •1.11 37, 11 

5. ·,BO ::; • -~? 6 -0,•:)16 
0.0003 5,341 0,00 o,o, o, 13 
0, :J77'l '.:; , 113 j) 1 J8 "·0,0 13 0 , 04 :Jl, 17 '201 , 51 

5, 1.., 1 ,-
J , 1::; 8 - 0,01 -~ 

0.0023 4,904 0 , 01 0.20 
0,0019 ., , 7 ., 6 0 , Ol, 0, 16 
0,0012 ., ,- .1 ., ' ._, ' ~ 0,06 0, 10 
0,0027 4. 314 o. . 1::; 0, :?3 
0 . 0000 ,, .171 0,00 0,00 

DETECTOR Cl'lLIBF:ATION 
Ener~'.:l(HE'..,!) 1,0 7 1 + (0,0047):tCll~n11cl 

Ener1~ r~n~e (McV): 4,071 TO 6.~78 
Effici en c~ 0,1539 CF'H/DPM 

Item 
F: at..1 si,,ec t r ·un, 

S1t100 t.hed 
Corr,r--o!: i te fit 
F; ~ :.; .i d I.I iJ 1 5 

TOT~L COU~T DATA! 

Tot.al ' 
·11610, 0 
tH 638, 6 
11665,5 

-26.? 

i. F: t' L' D ... C I' ~, 

100.000 
99,997 

10().061 
-0.065 

1 ,2 7 
1 .OJ 
0 , 6::i 
1 • ·17 
0, ')0 

BEST AVAILABLE COPY 
rmcl '.:!Zed b~: 

630?? · 

Fin.:.• l 
... , • c.5<-' 
., • c. ·13 
,1 . 6 3 l 
6 , ~9J 
r, "'"" " • ,~ ., , . 

f.•. ·H 7 
1 , 7~1 
f .~ 3:? 
0 . :0~) 

(') t: t, .i ·: i L ·,.; 
uCi /c.;; 

0 . 140E-C·3 
0, l 6 7E-·0 ·1 
0 , 1 ~8E ·-0 ·1 

" V f 662E - ·'.:7 
0,921E-O~ 
0, ?:! 1 E-0 ·1 
0, 57:E-0 t~, 
0, ·172E-06 
O, 292E ·- 06 
0.660E -06 
0 , 13?E-OS 
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1 LEGEND RAU 
8 
n 

~-, 

.'J 

4 
...,, ... ...... , ....... 4 

ff Cf MODELED PEAKS= 1,2,,,, FTC 

WHC-SD-WM-DP-025 
·ADDENDUM 4 REV 0 

• • •• • .. ...... . ·> t ' ••• ' ''' •••••••••tcccc,•1 
>., >) >) > > > >, > > >)) > ;. )) • 4 

., .. 

.... 
• .. .::.. 

.... . . ...:. 
:t 

1 
• • • • • • • • • • " • • • • • C •• :I ' . 

• • • • • • 4 • • • • • • • • • • • • C t • C C t C C ( C C C C . . . . . . . . 
• • • > > > ) ) • > > > > ? > > > > > > > > > ) + , >) > :, > > > > ) > >)) >)) > > > > . . . . . . • 1 • 

BEST AVAILABLE COPY 

9571.4 

' 1 • 
1 
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- -----

' i 
F:,HJ Dala [1 IJ n1 r, for AEri S'Pec t, l'IJl!I; f; F : S J.1 7 ~ ., 8 •• SF' C 

1 0. 0. 0. 0. 0. 0. A ,, ,, 
4. '' ,_ ' -· l1 0. 4. ,, 

0. ... 1 I 3 I 

.,. ,, ... ,_. ..; . J. ... . ..; . 
2l 3. 4. 0. 4. 'T 0, ... 0. 1 I 
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Lab Segment Serial No.: 
R9417 
Analysis: 
STRONTIUM 90 

Instrument: 
WB26870,WB27812,WB27811 
Technologist: 
T.LEE 
Starting Time: 
N/A 
Ending Time: 
NIA 

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

10 

-
WHC-SD-WM-DP-025 
ADDENDUM 4. REV10 

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

ANALYTICAL BATCH 
Customer ID: 
2291-3-4 
Sample Prep: 
UNDIGESTED 

Procedure/Rev: 
LA-220-101/D-0 
Date: 
08-22-91 

Temperature: 
NIA 
Chemist: 
S. CATLOW 

Lab ID Description 
R9413-5586 11 

. . R9414-5686 12 
R9417-5786 13 
R9417-5886 14 
R9419-5786 15 

16 
17 
18 
19 
20 

: 

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

LMCS CHECK STD 150B46/1 ml 

SAMPLES RERUN. 

I 
I 

I 

Lab ID 

1-. 

Final Vol. of 
Standard 

NIA 

A-6000-881 (03/92) 
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Lab Segment Serial No.: 
R9417 
Analysis: 
TRITIUM 

Instrument: 
WB27818, WC16085 
Technologist: 
V. MASSIE 
Starting Time: 
N/A 
Ending Time: 
N/A 

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

10 

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

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

ANALYTICAL BATCH 

Lab ID 
R9413-5587 
R9414-5687 
R9417-5787 
R9417-5887 
R9419-5587 

Customer ID : 
2291-3-4 
Sample Prep: 
UNDIGESTED 

Procedure/Rev: 
LA - 218-113/B - O 

Date: 
10-04-91 

Temperature: 
N/A 

Chemist: 
S. CATLOW 

Description 
11 
12 .- . 
13 
14 
15 
16 
17 
18 
19 
20 

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

LMCS CHECK STD 34849/1.0 m L 

SAMPLES RERUN. 

j 
.. 

Lab ID 

: 

Final Vol. of 
Standard 

N/A 

A-6000-881 (03/92) 
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Lab Segment Serial No.: 
R9418 
Analysis: 

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

WESTINGHOUSE HANFORD COMPANY 
222-5 LABORATORY 

ANALYTICAL BATCH 
Customer ID: 
2291-4-4 
~ample Prep: 

VISUAL CHECK AND OVER-THE-TOP READING UNDIGESTED 

Instrument: Procedure/Rev: 
N/A LA-519-151/D-1 
Technologist: Date: 
M. BIERMAN 6-14-91 
Starting Time: Temperature: 
13:30 25degC 
Ending Time: Chemist: 
15:00 N/A 

Description Lab ID Description 
1 SAMPLE 2291-1-1 R9394-5000 11 
2 SAMPLE 2291-1-4 R9415-5000 12 
3 SAMPLE 2291-2-4 R9416-5000 13 
4 SAMPLE 2291-3-4 R9417-5000 14 
5 SAMPLE 2291-4-4 R9418-5000 15 
6 16 
7 17 
8 18 
9 19 

10 20 

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

N/A 

I 

Lab ID 

' 
' 

Final Vol. of 
Standard 

N/A 

A-6000-881 (03/92) 
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VISUAL CHECK AND OVER-THE-TOP READING ANALYSIS - UNDIGESTED SAMPLE 
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Lab Segment Serial No.: 
R9418 
Analysis: 
TOTAL ALPHA/TOTAL BETA 

Instrument: 
WB27809,WB27807 
Technologist: 
M. FRANZ 
Starting Time: 
08:00 
Ending Time: 
10:30 

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

10 
. 

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

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

ANALYTICAL BATCH 
Customer ID: 
2291-4-4 
Sample Prep: 
UNDIGESTED 

Procedure/Rev: 
LA-508-101/C-2 
Date: 
06-20-91 /06-21 -91 

Temperature: 
NIA 
Chemist: 
S. CATLOW 

Lab ID Description 
R9413-5520 11 
R9414-5620 12 
R'9418-5720 13 
R9419-5520 14 
R9413-5525 15 
R9414-5625 16 
R9418-5725 17 
R9419-5525 18 

19 
20 

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

LMCS CHECK STD 18849/10.0 ml 

SAMPLES RERUN. 

I 

I 

Lab ID 

Final Vol. of 
Standard 

NIA 

A-6000-881 (03/92) 

~-- . 
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TOTAL ALPHA ANALYSIS - UNDIGESTED SAMPLE 
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TOTAL BETA ANALYSIS - UNQIGESTED SAMPLE 
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TOTAL BETA ANALYSIS - UNDIGESTED SAMPLE 
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Lab Segment Serial No.: 
R9418 
Analysis: 
GEA 

Instrument: 
WB57237 WB57265 
Technologist: 
C. JOHNSON 
Starting Time: 
N/A 
Ending Time: 
N/A 

Description 
1 INITIAL LMCS CHECK STD 
2 REAGENT BLANK · 
3 SAMPLE 2291-4-4 

WHC-S0-WM-OP-025 
ADDENDUM 4 REV 0 

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

ANALYTICAL BATCH 
Customer ID: 
2291-4-4 
Sample Prep: 
UNDIGESTED 

Procedure/Rev: 
LA-548-121/D-0 

Date: 
7-31-91 
Temperature: 
N/A 
Chemist: 
S. CATLOW 

Lab ID Description 
R9413-5530 11 
R94'14-5630 12 
R9418-5730 13 

4 FINAL LMCS CHECK STD R9419-5530 14 

Lab ID 

__________________ __, 

5 15 
6 16 
7 17 
8 18 
9 19 

10 20 .____.___ __________ _,__ ____ _, 

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

LMCS CHECK STD 141846/0.5 ml N/A 

A-6000-881 (03/92) 
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GAMMA ENERGY ANALYSIS - UNDIGESTED SAMPLE 
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WHC-SD-WM-DP-025 
ADDENDUM 4 REV 0 

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

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

* k * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

CANBERRA SPECTRAN-F V2.06 SOFTWARE 

222-S COUNTING ROOM WESTINGHOUSE HANFORD Ol-AUG-91 03:16:42 

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

MCA UNIT NUMBER: 1 . / ADC UNIT NUMBER: 2.0 
DETECTOR NUMBER: 2 / GEOMETRY NUMBER: 42 
SPECTRUM SIZE: 4096 CHANNELS 
ORDER OF SMOOTHING FUNCTION: 5 
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK 
PEAK CONFIDENCE FACTOR: 85.0% 
IDENTIFICATION ENERGY WINDOW:+- 1.50 KEV 
SRROR QUOTATION: 1.96 SIGMA UNCERTAINTY 

E· VIRONMENTAL BACKGROUND SUBTRACTED 
LLD CALCULATION PERFORMED 

MEASURED ENERGY DIFFERENCES LISTED 
..MULTIPLET ANALYSIS PERFORMED 

ECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANO: 
····,_yzED BY: . MAX 

,,.-LE DESCRIPTION: R9418-5730 
GEOMETRY DESCRIPTION: 22ML LIQ 

AMPLE SIZE: l.OOOOE-03 LI 
STANDARD SIZE: l.OOOOE+OO EA 

-ANALYSIS LIBRARY FILE: ANLOOO 

/ CONVERSION FACTOR: 4.950SE-03 

LLECT STARTED ON l-AUG-91 AT 02:26:27 

·. <a>LLECT LIVE TIME: 
REAL TIME: 
DEAD TIME: 

3000.' SECONDS 
3006. SECONDS 
0.20 % 

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

ENERGY CALIBRATION PERFORMED 17-MAR-89 
EFFICIENCY CALIBRATION PERFORMED 16-MAY-91 

25'1 



222-S COUNTING ROOM WESTINGHOUSE HANFORD 

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

CENTROID ENERGY FWHM 
CHANNEL KEV KEV 

1 1210.13 604.69 1.60 
2 1324 .14 661.68 1.68 
2B 661.85 
3 1592 .51 795.85 1.83 
4 2923.20 1461.14 1.86 
4B 1460.85 

ERROR QUOTATION AT 1.96 SIGMA 
PEAK CONFIDENCE LEVEL AT 85.0% 

BACKGND 
COUNTS 

432. 
195. 

41. 
8. 

B - ENVIRONMENTAL BACKGROUND PEAK 

NET AREA 
COUNTS 

484. 
34003. 

36 . 
311. 
196. 

156. 

BACKGROUND SUBTRACTION PERFORMED USING FILE BK0012 
BAtKGROUND DESCRIPTION: BKG 

Ol-AUG-91 03:16 :42 
-

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

ERROR NUCLIDES 
% 

16.0 CS-134 
1.1 CS-137 

13.9 
12.8 CS-134 
14.8 K-40 
3.8 

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

M 

.. 

- ··--
2SS 



222-S COUNTING ROOM WESTINGHOUSE HANFORD . 01:AUG-91 03:16:42 
WHC-SD-WM-DP-025 

IPLE: R9418-5730 ADDENDUM 4 REV 0 
'COLLECTED ON l-AUG-91 AT 02:26:27 

~ (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 

NUCLIDE ACTIVITY CONCENTRATION IN uCi/LI 
DECAY 

MEASURED ERROR CORRECTED ERROR 

AC-228 LLD<2.91E+Ol LLD<2.91E+Ol 
AC-228A LLD<2.91E+Ol LLD<2.91E+Ol 
AC-228B LLD<l.70E+02 LLD<!. 70E+02 
AG-108M LLD<3.51E+Ol LLD<3.51E+Ol 
AG-llOM LLD<2 . 73E+02 LLD<2 . 73E+02 
AM-241 LLD<!. 52E+02 LLD<!. 52E+02 
AM-243 LLD<4.15E+Ol LLD<4.15E+Ol 
AM-243A LLD<4.15E+Ol LLD<4.15E+Ol 
A~243B LLD<4.47E+03 LLD<4.47E+03 
~-41 LLD<l.35E+Ol LLD<l .35E+Ol 

-198 LLD<2.91E+Ol LLD<2.91E+Ol 
BA.-133 LLD<3.74E+Ol LLD<3.74E+Ol 
BA-139 LLD<8.37E+Ol LLD<8.37E+Ol 
iA,.140 LLD<9.73E+Ol LLD<9.73E+Ol 
BA-141 LLD<7.92E+Ol lLD<7.92E+Ol 
Bt'-7 LLD<3 .12E+02 LLD<3.12E+02 
-· 207 LLD<2.15E+Ol LLD<2.15E+Ol 

:2 LLD<8.47E+Ol LLD<8.47E+Ol 
~ .. 14 LLD<7.41E+Ol LLD<7.41E+Ol 
BI-214A LLD<7.4iE+Ol LLD<7.41E+Ol 
ltl,t 214B LLD<7.37E+Ol LLD<7.37E+Ol 
BI-214C LLD<4.86E+Ol LLD<4.86E+Ol 
e&-109 LLD<4.97E+02 LLD<4.97E+02 
CE-139 LLD<l.89E+Ol LLD<l.89E+Ol 
e'~-141 LLD<2.94E+Ol LLD<2.94E+Ol 
w.Rl44 LLD<2.30E+02 LLD<2.30E+02 

-56 LLD<9.40E+OO LLD<9.40E+OO 
C0-57 LLD<l.47E+Ol LLD<l.47E+Ol 
C0-58 LLD<l.06E+Ol LLD<l.06E+Ol 
C0-60 LLD<8.19E+OO LLD<8.19E+OO 
CR-51 LLD<2.06E+02 LLD<2.06E+02 
CS-134 l.62E+02 +-2.lOE+Ol l.62E+02 +-2.lOE+Ol 

CS-136 LLD<9.94E+OO LLD<9.94E+OO 
CS-137 l.51E+04 +-3.48E+02 l.51E+04 +-3.48E+02 
CS-138 LLD<2.26E+Ol LLD<2.26E+Ol 
EU-152 LLD<4.64E+Ol LLD<4.64E+Ol 
EU-154 LLD<3.69E+Ol LLD<3.69E+Ol 
EU-155 LLD<7.10E+Ol LLD<7.10E+Ol 
FE-59 LLD<l. 77E+Ol LLD<l. 77E+Ol 
HF-181 LLD<3.74E+Ol LLD<3.74E+Ol 
HG-203 LLD<2.17E+Ol LLD<2.17E+Ol 
• . • 1 LLD<2.81E+Ol LLD<2.81E+Ol 

.!. LLD<l.28E+02 LLD<l. 28E+02 
1-133 LLD<2.72E+Ol LLD<2.72E+Ol 
I-134 LLD<l.49E+Ol LLD<l.49E+Ol 
1-135 LLD<4.99E+Ol LLD<4.99E+Ol 

ENERGY COMPARISON 
(KEV) 

EXPECT DIFF 

911.07 
911.10 
338.40 
433 .94 
657 . 76 

59 . 54 
74.67 
74.67 
43.10 

1293.64 
411.80 
356.02 
165.85 
537.27 
190.23 
477. 59· 
569.70 
727.27 
6.09. 32 . 
609.32 

1120. 28 
1764.51 

88.03 
165.85 
145.44 
133.51 
846. 76 . 
122.06 
810.75 

1332.50 
320.09 
795.84 0.00 
604.70 -0.01 
818.51 
661.65 0.03 

1435.86 
1408.01 
1274.45 
105.31 

1099.25 
482.20 
279.20 
364.48 
667.69 
529.69 
847.03 

1260.41 
256 



K-40 2.69E+02 +-l.99E+02 2.69E+02 +-l.99E+02 1460.75 0.39 
KR-85 LLD<6.57E+03 LLD<6.57E+03WHC-SD-WM-DP-025513.99 
KR-85M LLD<l.86E+Ol LLD<l.86E+OlADDENDUM 4 REV 0151.17 
KR-87 LLD<6.46E+Ol LLD<6 . 46E+Ol 402.58 
K~ 1 LLD<9.17E+02 LLD<9.17E+02 220.90 
Lt. _.rn LLD<7.11E+OO LLD<7.11E+OO 1596.20 
LA -142 LLD<5.59E+Ol LLD<5.59E+Ol 641.83 
MN-54 LLD<7.94E+OO LLD<7.94E+OO 834.83 
MN-56 LLD<l.06E+Ol LLD<l.06E+Ol 846 . 76 
NA-22 LLD<l.31E+Ol LLD<l .31E+Ol 1274 . 55 
NA-24 LLD<7.66E+OO LLD<7.66E+OO 1368 .60 
NB-94 LLD<7.55E+OO LLD<7.55E+OO 702 . 63 
NB-95 LLD<8.23E+OO LLD<8.23E+OO 765.78 
NB-97 LLD<3.09E+02 LLD<3.09E+02 657 .92 
NP-237 LLD<l.55E+02 LLD<l.55E+02 86 . 50 
NP-238 LLD<3.13E+Ol LLD<3.13E+Ol 984 . 45 
NP-239 LLD<l .34E+02 LLD<l.34E+02 277.60 
PA-233 LL0<5 . 18E+Ol LLD<5.18E+Ol 311 .98 
PA-234M LLD<l . 55E+03 LLD<l.55E+03 1001.03 
PB-210 LLD<4.06E+03 LLD<4.06E+03 46 . 50 
PB-212 LLD<4.04E+Ol LLD<4.04E+Ol 239 .00 
Rlb 212A LLD<4 . 02E+Ol LLD<4 .02E+Ol 239 .00 
PB-212B LLD<6 .07E+02 LLD<6.07E+02 300 . 10 
~B -214 LLD<5 .61E+Ol LLD<5 .61E+Ol 351 .92 
PB-214A LLD<5.61E+Ol LLD<5 .61E+Ol 351 .92 
PB"= 214B LLD<l.03E+02 LLD<l.03E+02 295.21 
P0-210 LLD<7.08E+05 LLD<7 .08E+05 804.00 
P0-214 LLD<2.93E+05 LLD<2.93E+05 799 . 70 
J'P. 216 LLD<5.25E+05 LLD<5.25E+05 804 .90 
PLJ-?39 LLD<2.16E+05 LLD<2 , 16E+05 129.30 
P{ 1 LLD<6.66E+06 LLD<6.66E+06 148.57 
RA -,24 LLD<4.38E+02 LLD<4 .38E+02 240.99 
R1\-226 LLD<4 .12E+02 LLD<4 .12E+·o2 186 .10 
R -88 LLD<l.14E+02 LLD<l.14E+02 1836.00 
RB-89 LLD<4.66E+Ol LLD<4.66E+Ol 1031 .88 

-220 LLD<l.99E+04 LLD<l.99E+04 549 . 73 
RU-103 LLD<2 . 93E+Ol LLD<2 .93E+Ol 497 . 08 
RijijH106 LLD<4 .33E+02 LLD<4 .33E+02 621 .80 
SB-124 LLD<2 .63E+Ol LLD<2.63E+Ol 602 . 72 
S8bl25 LLD<2.19E+02 LLD<2.19E+02 176.33 
SC -46 LLD<l.llE+Ol LLD<l.llE+Ol 1120 . 45 
SE-75 LLD<3.21E+Ol LLD<3.21E+Ol 264 .66 
SN-113 LLD<3.95E+Ol LLD<3.95E+Ol 391 .67 
SR-85 LLD<2.88E+Ol LLD<2.88E+Ol 513.99 
SR-91 LLD<4.09E+Ol LLD<4.09E+Ol 555 .60 
SR-92 LLD<l.08E+Ol LLD<l.08E+Ol 1383.94 
TA-182 LLD<3.83E+Ol LLD<3.83E+Ol 1121 .30 
TC-99M LLD<l.45E+Ol LLD<l.45E+Ol 140 . 51 
TE-123M LLD<l.73E+Ol LLD<l . 73E+Ol 159 .00 
TE-125M LLD<4.81E+03 LLD<4 .81E+03 109.27 
TE-132 LLD<l.96E+Ol LLD<l .96E+Ol 228 . 16 
TH -228 LLD<l.76E+03 LLD<l.76E+03 84 .37 
TH-234 LLD<3.05E+02 LLD<3.05E+02 92 . 50 
TH -234A LLD<3.05E+02 LLD<3.05E+02 92.50 
TH-234B LLD<l.18E+03 LLD<l . 18E+03 63.30 
Tl 8 LLD<2. 55E+Ol LLD<2. 55E+Ol 583 . 14 

· U-~-J LLD<2.88E+Ol LLD<2 .88E+Ol 185 . 71 
U-235A LLD<2.88E+Ol LLD<2.88E+Ol 185 . 71 
U-235B LLD<l .34E+02 LLD<l.34E+02 143.76 
U-237 LLD<7.90E+Ol LLD<7.90E+Ol 208.00 2S7 



W-187 LLD<3.59E+Ol 
XE-131M LLD<7.76E+02 
XE-133 LLD<5.87E+Ol 

133M LLD<l.73E+02 
15 LLD<l.99E+Ol 

l ~ J8 LLD<l.52E+02 
Y-88 LLD<l.08E+Ol 
Y-91 LLD<5.25E+03 
Y-91M LLD<3.10E+Ol 
ZN-65 LLD<2.87E+Ol 
ZR-95 LLD<l.25E+Ol 
ZR-97 LLD<l.OlE+Ol 

TOTAL l.55E+04 +-4.01E+02 

EBAR • ***** MEV/DISINTEGRATION 

LLD<3.59E+Ol 685.74 
LLD<7. 76E+03;JHC-SD-WM-DP=-025 163. 98 
LLD<5. 87E+01ADDENDUM 4 REV O 81. 00 
LLD<l.73E+02 233.21 
LLD<l.99E+Ol 249.79 
LLD<l.52E+02 258.41 
LLD<l .08E+Ol 1836.06 
LLD<5.25E+03 1204.90 
LLD<3.10E+Ol 555.60 
LLD<2.87E+Ol 1115.55 
LLD<l.25E+Ol 756.73 
LLD<l.OlE+Ol 743.33 

l.55E+04 +-4.01E+02 

STANDARD DEVIATION= 0. 19 

MAXIMUM PERMISSABLE ACTIVITY • l.02E-08 UC/LI 
TOTAL MEASURED ACTIVITY• l.55E+04 (+-4.01E+02) UC/LI 
% TECH. SPEC. s ****** (+-****) 

f~ROR QUOTATION AT 1.96 SIGMA 
LLD CONFIDENCE LEVEL AT 85.0% 

: -

M 
DETECTED PEAKS WERE USED IN THE ANALYSIS 

'• 
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SAMPLE STATUS REPORT FOR R 9418. 102AW 2291-4-4 TIME: 5/26/92 14:57 
DISPATCHED: 6/14/91 13:21 SAMPLE HAS NOT BEEN SLURPED 
P""':EIVED: 6/14/91 13: 31 WHC-SD-WM-DP-025 

ADDENDUM 4 REV O 

EXT. DETER. RESULTS OR STATUS 
**** ******** ********************************** 
5000 
5000 
5000 
5720 
5720 
5725 
5725 
5730 
5730 
5730 
5730 
5730 

:730 
5730 

;] 30 
5730 

-5-730 
5740 

"5'7 40 
,.7 40 

'5'7 40 
1. 

:, 1 
~ 82 
5782 

APPEAR 
APPEAR 
APPEAR 
TB 
TB 
AT 
AT 
GEA 
GEA 
GEA 
GEA 
GEA 
GEA 
GEA 
GEA 
GEA 
GEA 
u 
u 
u 

NO ORGANIC SOLUTION 
CLEAR LIGHT YELLOW AQUEOUS 

SOLIDS PRESENT 
OUT FOR RERUN 

2,02000E 04 uCI/L 
OUT FOR RERUN 

<2.16000E 00 uCI/L 
1.51000E 04 uCI/L 

<7.lOOOOE 01 uCI/L 
<3.95000E 01 uCI/L 
1.62000E 02 uCI/L 
<2.93000E 01 uCI/L 
<4.33000E 02 uCI/L 
<8.19000 uCI/L 
<7.55000 uCI/L 
<2.JOOOOE 02 uCI/L 
<4.12000E 02 uCI/L 

OUT FOR RERUN 
OUT FOR RERUN 

INSUFFICIE~T SAMPLE 
3.87000E-03 G/L 

OUT FOR RERUN 
4.03000E-02 uCI/L 

OUT FOR RERUN 
OUT FOR RERUN 

Cs-137 
Eu-155 
Sn-113 

Cs-134 
Ru-103 
RuRh-106 
Co-60 
Nb-94 
CePr-144 
Ra-226 

OUT OF GOOD CHARGE 
RANGE? ANS? CODE 

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

9 82 
5786 
57 86 
.5,J 8 6 

u 
PU239/40 
PU239/40 
AM241 
AM241 
AM241 
SR90 
SR90 
SR90 

1.7500E-Ol uCI/L INSUF. SAMPLE RAN R9404 SPLIT 
OUT FOR RERUN 

WlBEO 
WlBEO 
WlBEO 
WlBEO 
WlBEO 
WlBEO 
WlBEO 
WlBEO 
WlBEO 
WlBEO 
WlBEO 
WlBEO 
WlBEO 
WlBEO 
WlBEO 
WlBEO 
WlBEO 
WlBEO 
WlBEO . -­
WlBEO · 
WlBEO 
WlBEO 
WlBEO 
WlBEO 
WlBEO 
WlBEO 
WlBEO 
WlBEO 
WlBEO 
WlBEO 
WlBEO 
WlBEO 
WlBEO 
WlBEO 
WlBEO 
WlBEO 
WlBEO 
WlBEO 
WlBEO 

. ' - ; 
5787 
~"f/ 87 
5787 
5940 
5940 
5940 
5940 
5987 
5987 
5987 

HJ 
HJ 
HJ 
u 
u 
u 
u 
HJ 
HJ 
HJ 

OUT FOR RERUN 
1.53000E 02 uCI/L 

OUT FOR RERUN 
OUT FOR RERUN 

5.64000E 00 uCI/L 
OUT FOR RERUN 
OUT FOR RERUN 

INSUFFICIENT SAMPLE 
7.91000E 01 % RECOVERY 

OUT FOR RERUN 
OUT · FOR RERUN 

1.07700E 02 % RECOVERY 

END OF REPORT 

N y 

N y 

259 



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

GAMM A SPECTRUM AN ALY· SIS 
* 
* 
* 

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

CA~ uc RRA SPECTRAN-F V2.06 SOFTWARE 

222 -S COUNTING ROOM WESTINGHOUSE HANFORD 

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

Ol -AUG-91 04 :14 :13 

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

MCA UNIT NUMBER: 1 / ADC UNIT NUMBER: 1.0 
DETECTOR NUMBER: 4 / GEOMETRY NUMBER: 41 
SPECTRUM SIZE: 4096 CHANNELS 
ORDER OF SMOOTHING FUNCTION : 5 
NUMBER OF BACKGROUND CHANNELS : 4 ON EACH SIDE OF PEAK 

· PEAK CONFIDENCE FACTOR: 85.0% 
IDENTIFICATION ENERGY WINDOW:+- 1.50 KEV 

, ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY 

EN RONMENTAL BACKGROUND SUBTRACTED 
LbQ CALCULATION PERFORMED 
MEASURED ENERGY DIFFERENCES LISTED 
MUL.TIPLET ANALYSIS PERFORMED 

SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANO: 
A LYZED BY: MAX 

~ ~ DESCRIPTION: R9419-5530 
,·RY DESCRIPTION: 134B40-A 22/LIQ 

SAMPLE SIZE: 1.0000E-03 LI / CONVERSION FACTOR: 5.0000E-01 
STANDARD SIZE: l.OOOOE+OO EA 
AN7\lYSIS LIBRARY FILE : ANLOOO 

CotlECT STARTED ON l-AUG-91 AT 03:23:45 

COt LECT LIVE TIME: 
n-. REAL TIME: 

DEAD TIME: 

3000. SECONDS 
3018. · SECONDS 
0.60 o/. 

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

ENERGY CALIBRATION PERFORMED 21-JUN-90 
EFFICIENCY CALIBRATION PERFORMED 14-MAR-91 
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(.(.(.-.;> l,UU,1 I !11U nvUl' I WC..> I !uun u ,v..>L. llMI\I UI\U 
--4 v.1r. - nvu - J• U"t • J., • J....J 

j P E A K AN AL y· SIS WHC-SD-WM-DP-025 
ADDENDUM 4 REV O 

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

1 55 .12 27.67 1.16 1703. 930. 14 .2 SB/TE-X 
2 951. 50 475.54 1.61 2949. 501. 33 .9 CS-134 
3C 1127.41 563.46 1.48 2132. 2450. 7.2 CS-134 , 

EU-152 
4C 1139.56 569.54 1.48 2150. 4459. 5.5 CS-134, 

BI-207 
5 1210.31 604.90 1.59 2237. 28183. 1.3 CS-134 
6 1324.13 661.80 1.61 1495. 24331. 1.4 CS-137 
6B 661.38 251. 9.7 
7? 1592.44 795 . 94 · 1.68 1133. 20598. 2.1 CS-134 
8? 1604.68 802.06 1.68 1078. 1879. 15 .3 CS-134 
9? 2336 .04 1167 .82 1.84 641. 350. 88 .3 CS -134 

10? 2346 .79 1173 .19 1.84 591. 14512. 2.8 C0-60 
11 2664.84 1332.30 2.44 191. 13049. 1.8 C0-60 

~ c 
2730.27 1365.04 2.1 9 131. 487. 12 . 2 CS-134 
2799.41 1399.64 1.48 53 . 131. 22 . 2 I-132 

:4C 2802.59 1401. 23 1.48 58 . 121. 22 .9 BI-214 
15 2921.09 1460 . 53 2.60 56 . 771. 7.9 K-40 
~B 1460.72 581. 4.7 

E8~0R QUOTATION ·AT 1.96 SIGMA 
PE~K CONFIDENCE LEVEL AT 85 . 0% 

n 
C -JLTIPLET ANALYSIS CONVERGED NORMALLY 

MULTIPLET ANALYSIS CONVERGED BUT GFIT > 4 
B - ENVIRONMENTAL BACKGROUND PEAK 
'• 

!rn'CKGROUND SUBTRACTION PERFORMED USING FILE BKOOl4 
B~KGROUND DESCRIPTION: 8KG 
BA KGROUND COLLECT STARTED ON ll-DEC-90 AT 10:00:00 
BACKGROUND LIVE TIME: 11292. SECONDS 
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222-S COUNTING ROOM WESTINGHOUSE HANFORD Ol-AUG-91 04:14:13 

·. SAMPLE: R94 l 9-5530 WHC-SD-WM-DPE~2i 
nftT~ COLLECTED ON l-AUG-91 AT 03:23:45 ADDENDUM 4 R 

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

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

NUCLIDE ACTIVITY CONCENTRATION IN uCi/LI 
DECAY 

MEASURED ERROR CORRECTED ERROR 

AC-228 LLD<3.08E-Ol LLD<3.08E-Ol 
AC-228A LLD<3.08E-Ol LLD<3.08E-Ol 
AC-2288 LLD<4.34E-0l LLD<4.34E-0l 

' AG-108M LLD<6.85E-02 LLD<6.85E-02 
AG-llOM LLD<3 .39E-Ol LLD<3 .39E-Ol 
AM-241 LLD<2.63E-Ol LLD<2.63E -Ol 
AM-243 LLD<8.24E-02 LLD<8 .24E-02 
AM-243A LLD<8.24E-02 LLD<8.24E-02 
AM-243B LLD<7.36E+OO LLD<7.36E+OO 
.4.R.41 LLD<6.67E-02 LLD<6.67E-02 
AU-198 LLD<7.09E-02 LLD<7.09E-02 
B'A--133 LLD<8.82E-02 LLD<8.82E-02 

. BA-139 LLD<l.59E-Ol LLD<l.59E-Ol 
B1r-140 LLD<2.64E-Ol LLD<2.64E-01 
BA-141 LLD<l.65E-Ol LLD<l.65E-01 
B -7 LLD<6.50E-Ol LLD<6.50E-01 
!fJ-r 207 Ll0<7.24E-02 LLD<7.24E-02 
nt_?l2 LLD<5.51E-Ol LLD<5.51E-Ol 

' LLD<7.00E-Ol LLD<7.00E-Ol 
__ -~4A LLD<7.00E-Ol LLD<7.00E-Ol 
B"I-214B LLD<6.5?E-01 LLD<6.55E-Ol 
B -214C LLD<2.64E-01 LLD<2.64E-Ol 
CD-109 LLD<l.05E+OO LLD<l.05E+OO 
Cl:139 LLD<3.61E-02 LLD<3.61E-02 
CE-141 LLD<5.99E-02 LLD<5.99E-02 

; q.EfR144 LLD<4. 70E-01 LLD<4. 70E-Ol 
C0-56 LLD<7.50E-02 LLD<7.50E-02 
~57 LLD<3.10E-02 LLD<3.10E-02 
C0-58 LLD<6.91E-02 LLD<6.91E-02 
C0-60 l.24E+Ol +-2.34E-Ol 1.24E+Ol +-2.34E-Ol 

CR-51 
CS-134 

CS-136 
CS-137 
CS-138 

· EU-152 
EU-154 
EU-155 
FE-59 

. HF-181 
HG-203 
T - "'--:~ 

LLD<4 .95E-Ol LLD<4.95E-Ol 
l.45E+Ol +-3.19E-01 1.45E+Ol +-3.19E-01 

LLD<7.65E-02 LLD<7.65E-02 
1.44E+Ol +-2.23E-Ol l.44E+Ol +-2.23E-Ol 

LLD<7.96E-02 LLD<7.96E-02 
LLD<3.62E-01 LLD<3.62E-Ol 
LLD<l.35E-01 LLD<l.35E-Ol 
LLD<l.33E-01 LLD<l.33E-Ol 
LLD<l.68E-Ol LLD<l.68E-01 
LLD<8.14E-02 LLD<8.14E-02 
LLD<5.59E-02 LLD<5.59E-02 
LLD<6.95E-02 LLD<6.95E-02 
LLD<2.61E-01 LLD<2.61E-Ol 
LLD<7.43E-02 LLD<7.43E-02 
LLD<l.09E-Ol LLD<l.09E-Ol 

ENERGY COMPARISON 
(KEV) 

EXPECT DIFF 

911.07 
911.10 
338.40 
433.94 
657.76 
59.54 
74 .67 
74.67 
43 .10 

1293.64 
411.80 
356.02 
165.85 
537.27 
190.23 
477. 59 

. 569. 70 
727.27 
609.32 
609.32 

1120. 28 
1764.51 

88.03 
165.85 
145.44 
133.51 
846.76 
122.06 
810.75 

1332.50 -0.20 
1173.24 -0.04 
320.09 
795.84 0.09 
604.70 0.20 
818.51 
661.65 0. 15 

1435.86 
1408.01 
1274.45 
105.31 

1099.25 
482.20 
279.20 
364.48 
667.69 
529.69 
847.03 
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i - lJ~ LLU<L.ULt-Ul LLU<t . Utt-U! 
. K-40 l.82E+OO +-6.35£-01 l.82E+OO +-6.35E-Ol 

KR -85 LLD<l.61E+Ol LLD<l.61E+Ol 
. KR-85M ll0<3.83E-02 ll0<3.83E-02 

KR-87 LLD<l.64E-Ol LLD<l.64E-Ol 
KR · n~ Ll0<2.27E+OO LLD<2.27E+OO 
L~ J LLD<4.29E-02 LLD<4.29E-02 
LA-142 LLD<l.57E-Ol LLD<l.57E-Ol 
MN-54 LLD<7.23E-02 LLD<7.23E-02 
MN-56 LLD<8.47E-02 LLD<8.47E-02 
NA-22 LLD<4.78E-02 LLD<4.78E-02 
NA-24 LLD<3.85E-02 LLD<3.85E-02 
NB-94 LLD<6.46E-02 LLD<6.46E-02 
NB-95 LLD<6.89E-02 LLD<6.89E-02 
NB -97 LLD<3.86E-Ol LLD<3.86E-Ol 
NP -237 LLD<2.79E-Ol LLD<2.79E-01 
NP -238 ll0<3.41E-Ol LLD<3.41E-Ol 
NP-239 ll0<3 . 15E-01 LLD<3.15E-Ol 
PA-233 LLD<l.36£-01 LLD<l.36E-Ol 
PA-234M LLD<l.54E+Ol LLD<l.54E+Ol 

. PB-210 LLD<6.23E+OO LLD<6 . 23E+OO 
PB-212 LLD<l.02E-01 LLD<l.02E-Ol 
e13; 212A LLD<l.02E-Ol LLD<l.02E-01 
PB-212B LLD<l.48E+OO LLD<l.48E+OO 
~ -214 LLD<l.48E -Ol LLD<l.48E-Ol 
PB-214A LLD<l.48E-Ol LLD<l.48E -Ol 
e.B..-214B LLD<2.49E-Ol LLD<2.49E-Ol 

, P0-210 LLD<6.21E+03 ll0<6.21E+03 
1 P0~214 LLD<2.25E+03 LLD<2.25E+03 

P0-216 ·LLD<3.97E+03 LLD<3.97E+03 
P -239 LLD<4.14E+02 LLD<4.14E+02 
P' l LLD<l.44E+04 · LLD<l.44E+04 
RA __ 4 LLD<l.07E+OO LLD<l.07E+OO 
R~226 LLD<9.53E-Ol LLD<9.53E-Ol 
RB-88 LLD<4.30E-Ol LLD<4.30E-Ol 
Ra e. 99 LLD<4.04E-Ol LLD<4.04E-Ol 
RN-220 LLD<5.91E+Ol LLD<5.91E+Ol 
lttr-103 LLD<7.04E-02 LLD<7.04E-02 

Hl06 LLD<l.36E+OO LLD<l.36E+OO 
S -124 LLD<l.68E-Ol LLD<l.68E-Ol 
SQ,..125 LLD<4.53E-Ol LLD<4.53E-Ol 
SC-46 LLD<9.86E-02 LLD<9.86E -02 
SE-75 LLD<7.01E-02 LLD<7.01E-02 
SN-113 LLD<l.OOE-01 LLD<l.OOE-01 
SR-85 LLD<7.07E-02 LLD<7.07E -02 
SR-91 LLD<l.32E-Ol LLD<l.32E-Ol 
SR-92 LLD<5.10E-02 LLD<5.10E-02 
TA-182 LLD<2.80E -Ol LLD<2 .80E-Ol 
TC-99M LLD<3 . 11E-02 LLD<3.11E-02 
TE-123M LLD<3.61E-02 LLD<3.61E-02 
TE-125M LLD<9.91E+OO LLD<9.91E+OO 
TE-132 LLD<4.40E -02 LLD<4.40E-02 
TH -228 LL0<3.27E+OO LLD<3.27E+OO 
TH-234 LLD<6.13E-Ol LLD<6.13E-Ol 
TH-234A LLD<6.13E-Ol LLD<6.13E-Ol 
TH-234B LLD<2.16E+OO LLD<2.16E+OO 
TL -~a LLD<9.11E-02 LLD<9.11E-02 
U-< . ll0<6.19E-02 ll0<6.l9E-02 
U-235A LLD<6.19E-02 LLD<6.19E-02 
U-2358 LLD<2.51E-Ol LLD<2.51E-Ol 

!t:::OU.'t.l 
1460.75 
513.99 
151.17 

. 402. 58 
220.90 

1596.20 
641. 83 
834.83 
846 . 76 

1274.55 
1368 . 60 
702.63 
765.78 
657 . 92 
86.50 

984 . 45 
277. 60 
311. 98 

1001.03 
46.50 

239 .00 
239.00 
300 . 10 
351. 92 
351. 92 
295.21 
804.00 
799.70 
804.90 
129.30 
148 . 57 
240 .99 
186 .10 

1836.00 
1031.88 
549 .73 
497.08 
621.80 
602.72 
176.33 

1120.45 
264 .66 
391. 67 
513.99 
555.60 

1383.94 
1121. 30 

140 . 51 
159 .00 
109.27 
228 . 16 
84.37 
92.50 
92.50 
63.30 

583 .14 
185. 71 
185. 71 
143.76 

-0.22 

WHC-SO-WM-OP-025 
~ooENOUM 4 REV O 
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U-237 U.D<l ~87E-Ol LLD<l.87E-Ol 208.UU 
W-187 LLD<2.35E-Ol LLD<2.35E-01 685.74 
XE-131M LLD<l.65E+OO LLD<l. 65E+OO 163.98 
XE-133 LLD<l.04E-Ol LLD<l.04E-Ol 81.00 

133M LLD<3.90E-Ol LLD<3.90E-Ol 233.21 
"'5 LLD<5.00E-02 LLD<5.00E-02 249.79 

Xl ,8 LLD<3.76E-Ol LLD<3.76E-Ol 258.41 
Y-88 LLD<4 .07E-02 LLD<4 .07E-02 1836.06 
Y-91 LLD<2.37E+Ol LLD<2.37E+Ol 1204.90 
Y-91M LLD<l.OOE-01 LLD<l.OOE-01 555.60 
ZN-65 LLD<2.01E-Ol LLD<2.01E-Ol 1115.55 
ZR-95 LLD<l.23E-Ol LLD<l. 23E-Ol 756.73 
ZR-97 LLD<7.04E-02 LLD<7.04E-02 743.33 

------------------- -------------------
TOTAL 4.31E+Ol +-7.81E-Ol 4.31E+Ol +-7.81E-Ol 

STANDARD DEVIATION= 

EBAR • ***** MEV/DISINTEGRATION 
MAXIMUM PERMISSABLE ACTIVITY• l . 27E-09 UC/LI 
TOTAL MEASURED ACTIVITY= 4.31E+0l (+-7.81E-Ol) UC/LI 
% TECH . SPEC. • ****** (+-****) 

E~ROR QUOTATION AT 1.96 SIGMA 
ilD CONFIDENCE LEVEL AT 85.0% 

M 
PEAKS NOT USED IN ANALYSIS 

b h itWID ENERGY NET AREA ERROR 
CHANNEL KEV COUNTS % 
"I 

55 .12 27.67 930. 14.2 
- 951.50 475.54 501. 33.9 

1127 . 41 563.46 2450. 7.2 
139.56 569.54 4459. 5.5 

,J.604.68 802.06 1879. 15.3 
2336.04 1167.82 350 : 88.3 
2730.27 1365.04 487. 12.2 
2799.41 1399.64 131. 22.2 
2802.59 1401. 23 121. 22.9 

GAMMAS/SEC 

5.15E+02 
3.50E+OO 
1. 99E+Ol 
3.66E+Ol 
2. llE+Ol 
5.50E+OO 
8.73E+OO 
2.40E+OO 
2.22E+OO 

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

. ' 

-~ 
-:.,. 

0. 18 
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WHC-SD-WM-DP-025 
I\DDENDUM 4 REV 0 

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

ANALYTI C C AL BAT H 
Lab Segment Serial No. : Customer ID: 
R9418 2291-4-4 
Analysis: Sample Prep: 
URANIUM UNDIGESTED 

Instrument: Procedure/Rev: 
WB88807 LA-925-106/A-2 
Technologist: Date: 
M. FRANZ 10-08-91 
Starting Time: Temperature: 
16:00 24deaC 
Ending Time: Chemist: 
23:00 S. CATLOW 

Description Lab ID Description Lab ID 
1 INITIAL LMCS CHECK STD R9413-5540 11 

·. 
2 REAGENT BLANK .. . R9414-5640 12 
3 SAMPLE 2291-4-4 R9418-5740 13 
4 SPIKEOFSAMPLE2291-4-4 R9418-5940 14 

t--+------------+---------1 
5 FINAL LMCS CHECK STD R9419-5540 15 

t--+------------+---------1 
6 16 

l---'--4-----------+---------I 
7 17 

t--+------------+---------1 
8 18 

t---4-----------+---------I 
9 19 ------------------10 20 ..._----------------~ 

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

LMCS CHECK STD 85B38/0.1 m L N/A 
SPIKE 85638/0.1 m L N/A 

SAMPLES RERUN. 

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

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

a.. ,_....... ,._.., 

6-14-91 13111 26 - ··· . ' -c.. WlllEO 

C:-ICI 

REG. flL 

,......... ,,.., 
13120 26 
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-­u -­LA-925-106 

· URANIUM BY LASER ANALYSIS - UNDIGESTED SAMPLE 
WHC-SD-WM-DP-025 
ADDENDUM 4 REV 0 

, ....... ,...,., 
1;,120 26 
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'• 

Lab Segment Serial No.: 
R9418 
Analysis: 
PLUTONIUM 239/240 

Instrument: 
WB57237 
Technologist: 
M. BIERMAN 
Starting Time: 
08:00 
Ending Time: 
NIA 

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

10 

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

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

ANALYTICAL BATCH 
Customer ID: 
2291-4-4 
Sample Prep: 
UNDIGESTED 

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

Date: 
7-16-91 
Temperature: 
25degC 
Chemist: 
S. CATLOW 

Lab ID Description 
R9413-5581 11 
R9414-5681 12 
R9418-5781 13 
R9419-5581 14 

15 
·1 s 
17 
18 
19 
20 

Standard Primary Book No. Second Book No. Third Book No. and 
Tvoe and AliQUOt Vol. and AliQuot Vol. AliQUOt Vol. 

LMCS CHECK STD 43B43/0.1 m L 

SAMPLES RERUN. 

' 

I 
I 
I 

Lab ID 

Final Vol. of 
Standard 

N/A 

A-6000-881 (03/92) 
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PLUTONIUM ANALYSIS - UNDIGESTED SAMPLE 
WHC-SD-WM-D·P-025 
ADDENDUM 4 REV 0 

--10:;?AW -. --
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Lab Segment Serial No.: 
R9418 
Analysis: 
STRONTIUM 90 

Instrument: 
WB26870, WB27812, WB27811 
Technologist: 
T. LEE 
Starting Time: 
NIA 
Ending Time: 
NIA 

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

10 

WHC-S0-WM-OP-025 
AOOENOUM 4 REV 0 

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

ANALYTICAL BATCH 

Lab ID 
R9413-5586 
R9414-5686 
R9418-5586 
R9419-5786 

Customer ID: 
2291-4-4 
Sample Prep : 
UNDIGESTED 

Procedure/Rev: 
LA-220-101/D-0 
Date: 
08-22-91 

Temperature: 
NIA 

Chemist: 
S. CATLOW 

Description 
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. 

LMCS CHECK STD 150646/1 ml 

SAMPLES RERUN. 

Lab ID 

Final Vol. of 
Standard 

NIA 

A-6000-881 (03/92) 
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WHC- SD-WM-DP-025 
ADD ENDUM 4 REV 0 

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

ANALYTICAL BATCH 
Lab Segment Serial No.: Customer ID : 
R94 18 2291-4-4 
Analysis: Sample Prep : 
TRITIUM UNDIGESTED 

Instrument: Procedure/Rev: 
WB27818, WC16085 LA - 21 8 -1 13/8 - O 
Technologist: Date: 
V. MASSIE 10 - 04 - 91 
Starting Time: Temperature: 
N/A N/A 
Ending Time: Chemist: 
N/A S. CATLOW 

Description Lab ID Description 
1 INITIAL LMCS CHECK STD R9413-5587 11 
2 REAGENT BLANK R9414-5687 12 
3 SAMPLE 2291-4 - 4 R9418-5787 13 
4 SPIKE OF SAMPLE 2291 - 4 - 4 R9418-5987 14 
5 FINAL LMCS CHECK STD R9419-5587 15 
6 16 
7 17 
8 18 
9 19 

10 20 

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

LMCS CHECK STD 34B49/1 .0 m L 
SPIKE 34849/5.0 m L 

SAMPLES RERUN. 

! 

I 

Lab ID 

- 1 

Final Vol. of 
Standard 

N/A 
N/A 

A-6000-881 (03/92) 
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