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

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

gene~a:~~2.~requested laboratory analys_e_•-f~P.._✓r. __ rs?:a..fo""i_m_~_:t-~-=;._ _____ _ 

~2-A Evaporator roject Manager ~7 

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. 

rflr ?uffe {l.(fff'2-
L:webb 
Records Management Specialist 
Data Coordinator · . , 

I have reviewed this report and certify that this data package meets the 
requirements of nQuality 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the Hanford Site• - WHC-SD-CP-QAPP-002, unless superseded by the Statement of 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 samp1e based on the QA Review Process. 

L~. Markel . 
Laboratory Q.A. Officer 

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

M. A. Bell 
Manager 
Processing and Analytical Laboratories 
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242-EVAPORATOR FEED CHARACTERIZATION 

INORGANIC CASE NARRATIVE 

Introduction 

1. 

2. 

3. 

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

Samples submitted to the laboratory were identified as: 

TK-102-AW {referred to as 102AW in the remainder of this report) the 
feed tank pr;ior 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 Ag 
Aluminum Al 
Barium Ba 
Cadmium Cd 
Chromium Cr 
Iron Fe 
Magnesium Mg_ 
Manganese Mn 
Sodium Na 
Lead Pb 
Zinc Zn 

lof2 ~~-- 5 
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Metals (AAS) 

Arsenic 
Selenium 
Mercury 

Conventionals CIC) 

Fluoride 
Chloride 
Nitrite 
Nitrate 
Phosphate 
Sulfate 

Conventional <Specified Methods) 

WHC-SD-WM-DP-025 
Addendum 6 Rev 0 

As 
Se 
Hg 

F 
Cl 
N02 
N03 
PO4 
SO4 

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

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

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

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

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 --- 1·· \ 5. 
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Problems encountered: 

242-EVAPORATOR FEED CHARACTERIZATION 

INORGANICS CASE NARRATIVE 

Samples from the two candidate and one feed tank into the evaporator 
were received into the 222-S laboratory during the laboratory's transition 
period from process to environmental analysis. This transition period 
signaled a change in the analytical protocols required to meet different, and 
i n some cases, more stringent conditions. Most of the problems encountered 
during this work effort can be attributed to the response of the laboratory to 
these changing requirements. Nevertheless, the data generated for these 
samples was obtained using the best available laboratory practice at the time 
of sample analysis. The following problems were observed to have occurred 
t~roughout the samples submitted from tanks 102AW, 103AP, and 106AW: 

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

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

(2) Instrument Detection Limits (IDL). Detection limits for the parameters 
determined were obtained using the method prescribed by the US EPA. The 
instrument detection limits for the metals determined by Inductively Coupled 
Plasma (ICP}, Atomic Absorption (AA), Ion Chromatograph (IC) and classical 
methods are obtained from an aqueous matrix. The instrument detection limits 
for the analytes on actual evaporator feed or candidate tanks would probably 
be higher due to matrix effor\s. The standards used to prepare the solutions 
for the detection limit determinations were obtained from bonifide and 
reliable sources. The procedure basically requires the analysis of seven 
replicates of the analyte at a concentration two times the noise level for the 
instrument. Following this protocol, the instrument detection limits were met 
or exceeded when compared to the IDC's in the Request for Special Analyses 
(RSA). Typical instrument detection limits obtained during this work effort 
are listed below: 

1 of 2 
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Analyte Detection Limit (ppm) 

Required Actual 

Arsenic (As) 5 .005 
Cyanide (CN) .10 .010 
Mercury (Hg) .20 .002 
Anvnonia (NH4) 500 .100 
Hydroxide (OH-) 1700 17.000 
Selenium (Se) 1 .005 
Total Inorganic Carbon (TIC) 5000 5.000 
Total Organic Carbon (TOC) 500 5.500 
Fluoride (F) 6000 .090 
Nitrate (N03) 5000 .240 
Chloride (Cl) 4000 .040 
Nitrite (N02) 5000 .180 
Phosphate {P04) 10000 .130 
Sul.fate {S04) 10000 .130 

Aluminum {Al) 50 .075 
Barium {Ba) 2 • . 003 
Cadmium (Cd) 1 .004 
Chromium {Cr) 5 .004 
Iron {Fe) 10 .007 
Lead (Pb) 5 .030 
Magnesium (Mg) 1 .0001 
Manganese (Mn) 2 .001 
Sil v_er (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 Analysis" by T. 0. Blankenship, dated November 26, 1990, 
and references the document, "Detection limit Package, Appendix B" for the 
241-U-110 Single Shell Tank Waste Characterization data package, dated August 
9, 1991. The detection limit study performed for Core 5 followed reconvnended 
EPA protocol. 

f/fL 
anager / / 

stry PAL 
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Detection Limits of Radionuclides 

Listed below are the detection limits for indicated radionuclides for sample 
R933. 

Radionuclide 

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

DL uCi/L 

l.3x10•1 

9.0xlO+O 
l .4x10•1 

7 .ax10•1 

2.6x10•1 

2. sx10•1 

9. ox10•0 

1. sx10•1 

1. 4x10•2 

1. ox10•1 

*Based on the ganvna peak of daughter ai-204 

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

- 5.3.1 
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Problems encountered: 

242-EVAPORATOR FEED CHARACTERIZATION 

INORGANICS CASE NARRATIVE 

TANK: 1O3AP 

A Non-Conformance Report (NCR} was generated for three samples from Tank 
103AP. The samples involved were 3AP891-l, 3AP891-2 and 3AP891-3. Sample 
3AP891-l and 3AP891-2 were received into the laboratory with the custody seal 
improperly attached. The client reviewed these sample containers and granted 

:- permission to proceed with the analysis for 3AP891-l _and 3AP891-2 because the 
custody seals were over the locking pin, indicating sample integrity was 
preserved. Sample 3AP891-3 was resampled and replaced by Sample 3AP1191-l. 
This sample was analyzed for the parameters stated. Please reference NCR 
#806110, dated September 19, 1991. In addition, the custody seal for Sample 
3AP891-l (R933) was not on properly. This sample was approved for analysis 
after consideration and review by the client. · 

3AP891-l {R933) 

Duplicates and spikes were not run for Total Inorganic Carbon (TIC} or 
Ammonia for sample 3AP891-l (R933). Also, no spike was run -for Hydroxide in 
this sample. No apparent reason was given. 

The percent recovery values obtained for Arsenic (68.7) and Nitrite 
(187) exceeded the control limits of ±25%. 

Inductivly _Coupled Plasma standard recovery results for Sodium and Iron 
standards were outside the limits of ±25%. 

Sodium• 177.5% 
Iron = 126.0% 

Precision data for Zinc did not meet the required limits of ±20%. 

ohn Till?.!.!5 ;1;12-
Inorganic Chemistry PAL 

Hantord Operations and Enpieenna Contractor for the US Department of Energy 
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Internal 
Memo 

From: Office of Sample Management 16500-90-090 
Phone: 3-3869 M0-346/200W T6-08 
Date: November 26, 1990 
Subject: RECOMMENDATIONS FOR TANK FARM WASTE ANALYSES 

To: T. D. Blankenship 

cc: J. D. Brigg s}&'ftf, 
J. A. Eacker 
D. L. Halgren IV 
J. H. Kessner.!> 
E. J. Kosianc1c 
C.R. Stroup 
RLW File/LB 

Rl-62 

T6-14 
Rl-51 
Rl-51 
16-08 
S0-61 
T6-07 

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

The referenced Internal Memo requests information regarding laboratory 
analytical capacity for a variety of analytes to support Tank Farm :and 
Evaporator operations. SpecifiC' comments and suggestions for each have been 
prepared along with information on suggested minimum quantitation limits 
(MQLs) for the needed analyses and recommended reporting _formats. With the 
exception of Nb~, all requested arialyses 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 

S.s 
(WAP) or equivalent documentation and negotiated with the laboratory to assure 

-,p-r.. 
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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 CDSTs): 

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

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

DST Characterization 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 (2x104 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-fulaboratory is complicated by the presence of 
this isotope in the spike (Pu ) added to the analysis to allow coirection 
for overall yield in the procedure, For,_miit expocted samples, Pu I activity 
will be only a small fraction of the Pu ' 14 activity and may be approximttad 
using isotopic ratios based on historical irradiated uranium processing. 

'('ft.. 
lf-1~-1'L ---s.s-
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Samples having greater than normal Pu234 {e.g., associated with previous 
irradiated thorium processing) ictivity will be detectable using the current 
procedures. In these cases, Pu a activity can be quantified either using a 
special analysis or through determination of isotopic ratios based on mass 
spectral analysis. 

Analysis of Samples for the 242-A Evaporator: 

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

General Comments: · 

Analysis of two major hazardous waste designation groups were not requested 
for any of the streams; semivolatile organics and Toxicity Characteristic 
Leaching Procedure (TCLP) , ; · If these :analyses have not been assessed for 
inclusion in the requested analysis, it is reco11111ended that they are reviewed 
for inclusion. 

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

Estimated cost· information for the requested analyses is shown in Table 7. 
These costs are based on analysis of organic components at PNL. When organic 
capability is available at 222-S Laboratory, costs will be reduced slightly. 
Addition of semivolatile organic analysis to the lists would increase costs 
$2000 per analysis. Addition of TCLP to the list would increase analysis 
costs $1500 for those samples containing greater than 1% solids. For liquid 
only samples, no add~tional preparation is required for TCLP and the analytes 
of concern are already included in the analysis requests. 

5.7 
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If you need any additional information or have any questions, please call me 
on 3-3869. 

R. L. Weiss, Principal Sc ientist 
Office of Sample Management 

jmd 

"'- Attachments - 7 
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TABLE 1 
RECOMMENDED ANALYSIS MINIMUM QUANTITATION LEVELS 

for TANK FARM WASTE ANALYSES 

16500-90-090 
Attachment 1 
Pagel of 1 

~nalvte High Salt Low Salt ~n~lyt~ High Sa]t Low Sa]t 
L iguid or . Liguid Liguid or Liguid 
Solid/Slurry Sol i.d/Sl urrv 

Analyzed by Inductively Coupled .Plasma Spectroscopy (ICP) 

Al 50 0.5 As 20 0.2 
Ba 2 0.02 Bi 100 o.s 
B 20 0.05 Cd 2 0.02 
Ca 0.2 0.002 C,e 100 1 
Cr 5 0.05 Co 20 0.2 
Cu 20 0.2 Eu 2 0.02 
Fe 10 0.01 La 20 0.2 
Pb 30 0.3 Li 3 0. 03 
Mg 0.1 0.001 Mn 2 0.02 
Hg 5 0.05 Mo 5 0.05 
Nd 250 2.5 Ni 20 0.2 
p 50 0.5 K 250 2.5 
Sm :.200 2 Se 100 1 
Si 100 0.5 Ag 30 0.3 
Na 60 0.6 Sr 2 0.02 
s 60 0.6 Ta 50 0.5 
Th 20 0.2 Sn 2 0.02 
Ti 30 0.06 w 200 0.5 
u 1500 15 Zn 2 0.02 
Zr 80 0.1 

Analyzed by Specific Atomic Absorption Techniques 

As 5 0.05 
Se 5 0.05 

Anion Analysis by DIONEX 

F 6000 10 
N03 20000 10 
P04 10000 10 

Specific Analysis 

C03 5000 50 
CN 0 .1 0.01 
u 100 1 
OH 0.2 0.002 

Values for solids are as ug/g 

Hg 3 

4000 
20000 
10000 

0.03 

5 
10 
10 

TOC(carbon) 5000 50 
NH4 · 5000 50 
TOX(chlorine)lOO 10 
DSC * * 

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 

5.9 
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TABLE 2 
RECOMMENDED ANALYSIS MINIHUH QUANTITATION LEVELS . 

for TANK FARM WASTE ANALYSES 

Analyte Solid/Slurry 

Alpha Total 100 
Beta Total 350 

High Sill Low Sall 
Liquid Liquid 

1 
3.5 

0.01 
0.035 

Radionuclides Analyzed by Gama Energy Analysis 

Co60 

Cs 1l7 

RuRh 106 

4 
5 
50 

4 
5 
50 

0.04 
0.05 
0.5 

Radionuclides Analyzed by Separation with Beta Counting 

Hl 75 1.5 1.5 
c" so 0.5 0.25 
Nb414 .. .. * Se79 50 0.5 0.25; . 
Sr-90 150 · 1.5 0.015 
Tc99 250 2.5 0.025 
1129 900 9 0.09 

16500-90-090 . 
Attachment ' 
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Radionuclides Analyzed by Separation with Alpha Counting/Alpha Energy Analysis 

Pu238 2001 21 0.021 

Pu2l9/240 50 0.5 0.005 
Am241 100 1 0.01 
Cm

244 
100 l 0.01 

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

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

-~ 5 .10 
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TABLE 3 

TAACET COKPOUND LIST (TCL) AND CONTRACT REQUIRED QUANTITATION LIMITS (CRQL) 

I 

QunntL,~tLon LLmLti• 
~ .s.n.u Qo ~2lumn 

PestLrt~es/Aroc\ors Cr\S Nwnher uc/L ur;/Kg Crcl 

98. 4lpha•BHC ll9•04•6 o.os 1.7 s 
99. bata.•BHC :n,9.n.1 0.05 1.7 s 

100. delta•BHC l'l9•06•B 0.05 1.7 s 
101. ga11U11a•BHC (Lindane) 58-89-9 0.05 1.7 5 
102. Heptachlor 76-44-8 0.05 l.7 5 

10). Aldrin )09-00-2 0.05 1. 7 5 
101,, Heptachlor epoxide 1021 .. S7.) 0,05 1,7 s 
105. EndosulCan 1 959.90.a 0,05 l.. 7 s 
1.06, Dleldrln 60-57-t 0.10 ),) 10 
107. 4,4'•0D£ 72.55.9 0,10 3,3 10 

108. Enddn 72-20-8 0,10 J.J .. 10 
109. Endosulfan II 33213-65-9 0,1.0 J,J 10 
110. 4 ,4' •ODD 72•S4-8 0, LO ).) 10 . 
111. £ndosulfan sulfate lOJl-07-8 0,10 J.) 1.0 
112. 4,4'•DDT SO•l9•l 0.10 l.l 10 

113. Hethoxychlor 72.43.5 0.50 17.0 50 
114, Endrln ketone 53494-70•5 0.10 l.J 10 
us. Endrln aldehyde 7421-36-l 0.10 l.l 10 
116, alpha•Chlordan• 510)•71-9 o.os l.7 5 
ll7. gamma•Chlordane 510)-74•2 0.05 l.7 5 

UR . Tow.aphene 800l•l5•2 5.0 170,0 500 
ll9. Aroclor-101.6 12674•11•2 1.. 0 Jl,0 1.00 
l20. Aroclor-1221 11104•28•2 1.0 JJ,0 100 
121. Aroclor• l2J2 11141•16•5 2,0 67.0 200 
1.22. Aroclor-1242 5)469•21•9 1.0 JJ,0 100 

123. Arocl.or-1248 12672-29-6 l.. 0 Jl.O 100 • 
124, Aroclor•l.254 11097-69•1 l.O Jl,O 100 
l25. Aroclor•l260 11096·82•5 l . O ll.O 100 

• Quant1tat1on limits llsted for soll/sedlment are based on vet velght. The 
quantltatlon ll• Lts calculated by the laboratory [or soll/sedl~ent, 
calculated on dry velght baals as required by the contract, vlll be hlgher, 

There ls no dlfCerentiation between the preparatlon oC lov and NedlWI •oil 
saNples ln this method !or the analysls of Pesticldes/Aroclors. 
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TADLE J (cont) 
Page 2 of 4 

.,lo (continued) Ql,!l'IDt L t,1 ~ Lsm l,.l111Lt:i* ( 

Low Hed . On 
UAtt?t' ~ hll. to l•Jl!!!J 

Semlv,,latlles CAS th.amber uc/L 11r..j)<g u e,/K I" 
'"" J 

69, Dibenzo!'uran 1.32-64-9 10 )')0 l.0000 (20) 
70. 2,4-Dlnltrotoluene l2l•l4•2 10 JJO 10000 (20) 
71. Dlethylphthalate 84-66·2 10 lJO 10000 (20) 
72. 4-Chlorophenyl•phenyl 

ether 7005•72•1 10 llO 10000 (20) 
7], Fluorene 46.73.7 lO ]JO 10000 (20) 

,, .. 4-NltroanUine 100-01-6. 50 1700 50000 (1.00) 
75, 4,6-Dlnltro•2• • ethylphenol .Sl4-52•l 50 1.700 50000 (100) 
76, N•nltrosodlphenyla11lne 86-J0-6 lO JJO 10000 (20) 
77. 4•Dro~ophenyl•phenylether l0l-55•l 10 llO 10000 (20) 
78, Hexachlorobenzene ll8•74•l 10 ]JO 10000 (20) 

79: Pentachlorophenol 17-86-5 50 l700 50000 (100) 
80, Phenanthrene as-01.a 10 ))0 i.0000 (20) 
01. Anthracene 120•12•7 10 no 10000 (20) 
R2, Carbazole 86-74-8 10 JJ0 10000 ( '20) 
SJ. DL•n•butylphthalate 84-74•2 10 llO 10000 (20) 

84, Fluora:nthene 206-44-0 10 JJO 1.0000 (20) 
r':' 85. Pyrene 129-00-0 10 llO 10000 (20) 

86, aucylbenzyl.phthalate 0•68•7 10 llO 10000 (20) 
87, l,l'•Dlchlorobenz1dine 91.•94•1 10 llO 1.0000 (20) 
88, Benzo(a)ant.hTacene 56•55•l 10 JJO 1000() (20) 

89, Chrysene 21.11-01.-9 10 llO 1.0000 (20) 
90, bls(2•£thy1hexy1)phthalate 117•81•7 10 lJO 10000 (20) 
9l.. Dl•n•occylphthalate 117-84-0 10 JJ0 10000 (20) 
n. aenzo(b)fluoranthene 205-99-2 10 llO 10000 (20) 
9l, aenzo(k)fluoranthene 207-08•9 10 JJO 10000 (20) 

'14 , l\enzo(a)pyt'ene 50-32-8 10 lJO 1.0000 • (20) -- fJS, lndeno(l,2,J-cd)pyTene 193.39.5 10 no 10000 (20) 
96. Dlbenz(a,h)anthracene Sl•70•l l0 ll0 10000 (20) 
97. Denzo(g,h,l)perylene 191-24-2 10 JlO 10000 (20) 

• Quantitatlon limit., listed for soll/sedlNent are based on VRt veight, The 
quantltatlon ll• Lts caltulated by th• laboratory for soll/sedl~ent, 
calculated on dry velght basis as required by the contract, vill be hlgher. 

-- ·s.12 
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TABLE J (cont) , , 

TAACET COHPOUND LIST (TCL) AND CONTRACT REQUIRED QUANTtTATtON LIHITS (CRQL) 

gu~ntLt~tL2n LL~Lts* 
Low Hcd. On 

H.il.u llil i!2..Ll Co\W!lc 
Semlvolatlles , CAS Number ye,/L Ye/Kc; y,:,/Kg Coe> 

)4. Phenol 108-95-2 10 llO 10000 (20) n. bls(2•Chloroethyl) ether lll-44-4 10 . lJO 10000 (20) 
)6. 2•Chlorophenol 95-57-8 10 lJO 10000 (20) 
)7, l,l•Dichlorobenzene 541•73•1 10 JJO 10000 (20) · 1 l8, l,4•Dlchlorobenzene 106-46-7 10 JJO 10000 (20) 

I 
l9 , l,2•Dlchlorobenzene 95.50.1 10 JJO 10000 (20) 
40, 2•Kethylphenol 95-48-7 10 llO 10000 (20) 
41. 2, 2' •oxybls 

' 
(l•Chloropropane)• 108-60-1 10 JJO 10000 (20) 

42. 4•Hethylphenol 106-44-5 10 JJO 10000 (20)-
43. N•NLtroso•di•n• ... 

dLpropylaalne 621-64-7 10 JJO 10000 (20) 

"" 44, Hexachloroethane 67•72•1 10 JJO 10000 (20) 
45. Nltroben&•n• 99.95.3 10 JJO 10000 (20) 
46, lsophorone 79.59.1 10 JJO 10000 (20) r. · 47. 2•N1tropheno1 88•7S•5 10 lJO 10000 (20) 
48. 2,4•D111ethylphenol 105•67•9 10 JJO 10000 (20) 

:. 49. bls(2•Chloroethoxy) 
11echane 111•91•1 10 JJO 10000 (20) so 2,4-Dlchlorophenol 120-BJ-2 10 JJO 10000 (20) 

51. 1,2,4-Trichlorobenzene 120•ft2•l 10 JJO 10000 · (20) 
52, Naphthalene 91-20•:J 10 JJO 10000 (20) 
5l. 4•Chloroan11ine 106-47-8 10 lJO 10000 (20) 

!") 
Hexachlorobutadlene 54 ~ 87-68-J 10 JJO 10000 (20) ,...,. 55, 4-Chloro•l•••thylphenol 59.50.7 10 JJO 10000 • (20) 

56, 2•Kethylnaphthalene 91-57-6 10 JJO 10000 (20) 
57, Hexachlorocyclopentadlene 77.47.4 10 3JO 10000 (20) 
58. 2,4,6-Trichlorophenol 88-06•2 10 JlO 10000 (20) 

59. 2,4,5•Trlchlorophenol 95.95.4 so 1700 50000 (100) ,o. 2-ChloTonaphthalen_,. 91-58-7 10 · JJO 10000 (20) 
fil. '2 •NLtroanLLln• 80-74•4 50 1700 50000 (\00) 
,.2. Dl11ethylphchalate lll•lt•l 10 ))0 10000 (20) 
6J, Acenaphthylen• 208-96-8 10 JJO 10000 (20) 

64, 2,6•DlnltTototuene 606-20-2 to JJO 10000 (20) 
6~. l•H~troanUine 99-09•2 50 1700 50000 (100) 
66. Acenaphthene Bl•l2'•9 10 J)O 10000 (20) 
67, 2,4•D1nltrophenol 51-20•5 50 1700 50000 (100) 
68. 4•H1trophenol 100•02•7 so 1700 50000 (100) 

• Previously known by the nane bls(2•Chlorolsopropyl) ether 5.1.3 

c, .. 1"f"L 
1-,01'"1-

-· 5,1.2 
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TAACET COMPOUND LIST (TCL) AND CONTRACT REQUIRED QUANTtTATlON LIMITS (CRQL) 

Vo\nt ll!!$ 

l. Chloro~ethane 
2 • 8 ro1101ae thane · 
l. Vlnyl Chlorlde 
4. Chloroethane 
5. Kethylene Chloride 

6. Acetone 
7 , Carbon DlsulClde 
8, l,l•Dlchloroethene 
9. l,l•Dlchloroethane 

lO~ l,2-Dlchloroethene (total) 

ll. Chlol'ofom 
12. 1,2•Dlchloroethane 
ll. 2-But•none 
14. 1.l,l•Trlchloroethane 
15. Carbon Tetrachloride 

16. Bromodlchloro11ethane 
17, l,2-Dlchloropropane 
18. cis•l . l•Dichloropropene 
19, Trlchloroethene 
20. Dlbro11ochloro11ethane 

21. l , l,2•Trlchloroethane 
22. Benzene 
2l. trans-1,J-Dlchloropropene 
21, , Bro110Coni 
25. 4•Kethyl•2•pentanone 

26. 
27. 
28. 
29. 
lO. 

2-He~anone 
Tetrachloroethene 
Toluene 
l,l.,2,2-Tetrachloroethane 
Chloroben.zene , 

31. Cthyl Ben.zene 
32. Styrene 
ll. Xylenes (Total) 

Ounntlt~tlon tlmlts+ 
Low Hed. On 

~ l2.il .stll C:o lur,n 
CAS t!\Ullbs:t ue,IL · ugtKr; uetK,:; 1 oc > 

74.97.3 
74•8l·9 
n-01.4 
n-oo-.J 
75-09•2 

67•6'•·1 
75.15.0 
75•H-4 
75.3, •• 3 

540 .. 59.0 

67,66-l 
107-06-2 
79.93.J 
71•55•6 
56•23•5 

75-27-4 
78-87-5 

10061-01-5 
79-01•6 

124-48-1 

79-00-5 
71.43.1 

10061-02-6 
75-25•2 

101-10-1 

591-78-6 
l27•l8-4 
108•88•3 

79.34.5 
108•90•7 

100-41•4 
100-42-5 

1Jl0•20•7 

10 
10 
10 
10 
10 

10 
10 
10 
10 
10 

10 
10 
10 
10 
10 

10 
10 
10 
10 
10 

10 
10 
1.0 
1.0 
10 

10 
10 
10 ' 
l.O 
10 

10 
10 
10 

10 
10 
l.O 
10 
l.O 

10 
10 
10 
1.0 
LO 

10 
10 
10 
l.O 
10 

10 
LO 
10 
10 
10 

10 
10 
10 
1.0 
10 

LO 
10 

. 10 
10 
10 

10 
10 
10 

1200 
1200 
l.200 
1200 
1200 

1200 
1200 
1.200 
1200 
1200 

1200 
1200 
1200 
1200 
1200 

1200 
1200 
1200 
1200 
1200 

1200 
1200 
1200 
1200 
1200 

1200 
1200 
1200 
1200 
1200 

l.200 
1200 
1200 

(50) 
(50) 
00) 
00) 
(50) 

(50) 
00) 
(50) 
(50) 
(50) 

(50) 
(50) 
(50) 
00) 
(50) 

(SO) 
(50) 
(50) 
(50) 
(50) 

(SO) 
(50) 
(50) 
(50) 
(SO) 

(SO) 
(50) 
(SO) 
(SO) 
(50) 

00) 
(50) 
(50) 

• QuantltAtlon llmlts listed Cor 1011/sedlment are based on vet velght. The 
quantltatlon Liftlt• calculated by the laboratory for soll/aedlNent, 
calculated on dry velght basis a• required by the contract, vill be higher. 

5.:14 

-rf'"f-•• -,.,,_ 
~ ... 6. 13 



•• .r 

• 
. . 

M 

• 

TABLE 4 
SAMPLE RESULT TURNAROUND TIMES 

16500-90-090 
Attachment 4 

Page l of l 

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

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

5.15 
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TABLE 5 
RESULT REPORTING/VALIDATION 

16500-90-090 
Attachment 5 

Page l of 1 

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

Three levels of validation are offered: 

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

, Review Requirements: 

o Requested Versus Reported Analyses 
o Analysis Holding Times 

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

Review Requirements in Addition to Those Listed for Level A: 

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

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

5.16 
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TABLE 6 

16500-90-090 -
Attachment 6 

Pagel of 2 

VALIDATION CRITERIA• GENERIC DATA QUALITY OBJECTIVES 

1. REQUESTED VERSUS REPORTED ANALYSES 

All requested analyses shall be reported of accounted for. 

2. HOLDING TIMES 

Holding times shall be equ;valent to RCRA defined times. If no RCRA 
holding time exists, holding times will be 6 months unless specifically 
defined tn project specific documentation. 

3. SURROGATE RECOVERY 

Sample and blank surrogate recoveries must be between 80 and 120%. 

4. MATRIX SPIKE/MATRIX SPIKE DUPLICATE 

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

5. DUPLICATE ANALYSIS 

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

6. ANALYTICAL BLANKS 

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

7. INITIAL AND CONTINUING CALIBRATION 

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

8. GC/HS TUNE 

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

9. INTERNAL STANDARDS 5.1.7 
Internal Standard area counts and retention time differences from -the 
associated calibration standard must be within the control limits ~~~ . 
specified by the methods or procedure used. -· ,s_,5 -16. · 

• 1. 
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10. LABORATORY CONTROL SAMPLE 

WHC-SD-WM-OP- 025 
Addendum 6 Rev O 
TABLE 6 (cont) 

16500-90-09-
Attachm i ' 

Page 2 

A11 Laboratory Control Sample recoveries must be within 80-1201. for all 
sample matrices. 

11. INTERFERENCE CHECK SAMPLE 

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

12. OTHER QUALITY CONTROL CHECKS 

As specified in project specific documentation. 

• 

S.1.8 

-rF-z. 
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TABLE 7 
ESTIMATED COSTS 

CHARACTERIZATION OF WASTE STREAMS DICHSRGED TO DOUBLE SHELL TANKS 

Analysis for processing parameters 

Analysis for hazwaste designation 

DOUBLE SHELL TANK CHARACTERIZATION 

Analysis for hazewaste designation 

ANALYSIS OF SAMPLES FROM 242-A EVAPORTOR . 
Analysis of feed tank 

Analysis of Process Condensate 

Analysis of Slurry Product 
. . 

Analysis ;of Steam Condensate 

Analysis of Cooling Water 

Analysis -of Vent Gases 

$500/sample 

$5000/sample 

$10000/sample 

SSOOO/sample 

$2500/sample 

SSOOO/sample 

$4000/sample 

$4000/sample 
. . 

$2000/sample 

16500-90-090 
Attachment 7 

Page 1 of 1 
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~ Westinghouse 
\.!::!:) Hanford Company ~.a. , •• ,,,.,...,......._.,._.., 

WHC-SD-WM-OP-025 
d)_en9um 6 Rev 0 

,Jv,,. ~, .,, No. 
C,t '" l 

P999 1 of ,f-'2 8 as 11 o 
MFR/ORG 

__ ri .... A..._N..._K......,r,_.,<4 ..... l<M.......,._S_o .... P_ct! ___ ~ ___ n .... o __ N._'.> ____ rTI:M/MATERIAL NAME 3St21'fo{es mm li<-(03-AP PART Ho._M_Z_A-____ _ 

-j 

_ :i_o_o __ E:.__._/_A_P_Fi_a._,,._,,,.,, _________ DRAwINC/SPEc. No. w IA REV. ___ N_.I .... A.._ _______ _ 
________________ ,PAOCRAMtPROJECT Evaporaf:pr: Resl-et.rt 
UNUSUAL OCCURRENCE 
REPORT REQUIRED i::aNo SYSTEM/END USE w~:,fe Cbar-ttc,,+e.ri zp.f-ior, 

P.OJW.0. HO. I W(T(,C¢£" 

DATE q /tq /q I 
I 

2. DESCRIPTION OF NOHCONFOAMANCE :L REQUIREMENT VIOLATED I DOCUMENT l 
6!srody seals place.a 1ittfr-opt-""l'/' so -H,a.+- Mrctc.h sea.( on CAs~ rn-oio-030 

REV l ZONE/PAA 

rec.ipi~11t- wa,s vi\able +-r, d.ete.c.:t- ';t -H1ere.. sucl-\-H1a.+ su.l "'vs+ 
was e.vicle..,,c:~ of! trik1p~ri>1a wi-t-1-t :5 sawip/eJ. J,t: l,rok~ -1?, r~ov-e.. 

-.I 5a,,..y1e,. 
(222-s Lt bc,ra.rori~ will ~of- br~d.own o,-
atta.lyze sa.~pl~ 1111r;[ -H,i.s NCI{ is ruc[vtt/.) 

c-z. $. 2.0, 

HW-27 
Cl" .PN-003 PRIORITY/SEVERITY: 03 ~ 0-: B<:-~ ,:,~ 2.s~oo ttlu/91 

ORICIHATOfVLJ.Y. S:.se11i IJ~ ORGANIZATION DATE c,..,_ _______________________________________ _ 

i WHC 
j OAR 

4. ASME CODE rTEM(• I 
t:::f NO O YES. NOTIFY AUTMOfUZED INSPECTOR. 

' ·- .S. C.\USE OF NONCONFORMANCE j I. COAAECTIVE ACT10N TO ELIMINATE CAUSE • PROCEDURES [) PERSONNEL • MATERIALS 

M O EQUIPMENT O OTHERS 
1 Ofller:at:.ene !')ier:sr;,nnol t;hat -r;t-ieue samples 

I
: sRall ee Fe!Rineee ef t~e :~?E)F~anee ef ~Feper 

e!::lst!eey seal FJlaee!lleAe. i'!W, 11/u/1, , t'"\ 

,.. 

-~"MARKS: 

.proper placement of custody seal for 
~nvi=onmantal samples. See page 2. 

I IN TION DATE 
I 

________ SERIAL NO. 

i 
i ~=.:::..""-~:::,.."""==~------C".::.cM~a.a..L.c:;.....~:..:~:::...~ 
j AESPONSIBLE OAG. RE . 

- 7. RECOMMENDED DISPOSmON • ACCEPT t)REJECT QREPAIR • REWORK {!gOTHER 

IA. DISPOSITION JUSTIFICATION AND INSTRUCTIONS I • .ADDrTIONAL REVIEWS REQUIRED 
!") 

; See page 2. 
'"""' 

(WHC OHL YI IX) YES O NO 

If!: YES. IDENTIFY: 

Vida Johansen 

88. SUPPLIER ENG. N/A SUPPLIER QA N/A 

10. DISPOSmON APPROVAL (WHC ONLY) 11 • .ADDITIONAL APPROVALS 

rn APPROVED O DISAPPROVED 

0 ontER (SEE ATION SHEEll 

P. G. Haigh l'llol.l '\ 

NAME If TTTU • / DATE NAME 

Wrc:2 M(J,144«! v~¾J;' __________ _ 
(/ ~ 

Tin.E DATE 

COGNIZANT ENGINEER 7~ ~ DATE 

J. J. Verderber.'/ .J 11'{;;,,L..V '{,~] 
'OGNIZAHT QA ENGINEER 32200 DArE 

(,,V •• 
AUTHORIZED INSPECTOR REVIEW DATE 5.2 

12. DISPOSITION ACTION COMPU.TE 

an. ACCEPT QTY, A£J. 
FOLLOW ON NCR 

---------------- ----- ------NAME OATI: 

.• -it · - _ .. - · .. , _.,. 
--· ........ tfl9 ~ !;. 
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I NONCONFORMANCEREPORT Page 
.LotL 

Fart NCR 
!CONTINUATION SHEET) 

No. _________ _ 
N 806110 

o. ---------
.IENTIFY EACH CONTINUATION BY THE BLOCK NUMBER FROM THE FIRST PAGE 

SA. DISPOSITION JUSTIFICATION AND INSTRUCTIONS 

Samples 3AP891-l and 3A891-2 will be accepted because the custody seals were over the 
locking pins. The seals would have to be broken to open the sample pig. Sample 
3AP891-3 is rejected because the seal was place flat on top of the;pig. A new sample 
will be taken for analysis. 

Sample 3AP891-3 shall be disposed of by laborator-1 persoMel in accordance with their 
approved procedures. Upon disposal, laboratory persoMel shall notify Quality Assurance 
via OSI that the action has been completed for NCR closure. 

6. CORRECTIVE ACTICN TO Er.IMINATE CAUSE 

Have supervision verify that each worker is capable of applying custody seals through 
demonstration. ..,..,.,. ., / / 

,.--_ II z. (. "?I -

5.21 
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Sample Site or Sampling ID 

p 

WHC-SO-WM-DP-025 
Addendum 6 Rev 0 

Time Sampled 

Date Received at 222-5 Time Received at 222-S 

od3 

, c;Grro 
Dose Rate 

<o,r-· 
Date Analysis 
Complete 

Disposal Date 

Payroll No. Tech/Receiver (Signature) Date Entry Code 

5.21 
'T'P'Z-
1-10 ·•fl-

BD-6000-347 (10189) 

.... _,,..,., __ 
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Date/Time Received 

Project 1T< JO 3 /t/2 

WHC-SO-WM- DP-025 
Addendum 6 Rev 0 

SAMPLE CHECK IN ~IST 

67,P.1 /q I Q07Jo - Sample ID 3 Ap [ 9 / - I 
Cl 1 ent 6) 4 I ffi/J<b ./11,,,, ..J 

ZJ 
Shipping Container IOI ·T F - 0 Shipping '---~~0::;...../...;../_9.._ __ 

1. Condition of Shipping container?_..b-"""c--Y'"""d~----------

2. Custody Seals on container intact? Yes [] No;T<f 

J. Custody Seals dated and sig~ed? Yes 1>(1 No [] 

4. Custody Sea ls IO f__.,-_3.._...O ..... 0......_3 __________ _ 

5. Condition of Samples: __ in good condition 

__ broken 

• 

' 
6. Samples have: 

__ leaking 

__ custody seals 

__ appropriate sample labels 

_ r,,, 7. _The follow~ng paperwork should be accounted for (H/A if not applicable): 
Chain of Custody f(sb,..,¼.__4 __ ) _______________ _ 

Request for Special Analysis l(s) _________________ _ 

C\ 8. Have any anomalies been identified? Yes J>(. Ho [ ] 

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

Printed Name J/1.011 >:Jc})j'.g,v,.e=-,d 
Signature 2/.2_ ·,,,l*//(4/?c::'. 

, Date/Time ~/2-1 O@ 

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

9/dJjql ~~ -xu.a£ ~~ ~: r½J ':./:~ 
ma/¼-1 ;)f/M \d'~ ~ p7 ~ 
pr,£/~- /Utl;u ~ ~ o,,._ /UCL 

/o/.;>j P/; 

11-5-9/ 

/rz ~ti~ ~tt..-r"2:'C1""2 
C ff ·ICl'-1'2. 

~ 
~tuCf~ 
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THIS PAGE INTENTIONALLY LEFT BLANK 

---·· 6 

-· 



IJ") 

M 

WHC-SD-WM-DP-025 
Addendum 6 Rev 0 
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SAMPLING AND CUSTODY DATA 
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\TANK -FARM :.: PLANT/ OP.ERATING PROCEDURE 

Ccwrpany Contact ·: 

:•· shipped to 

.· ... ••.:;:;:• 

WHC-SD-WM-OP-025 
Addendum 6 Rev o 

CHAIN OF CUSTODY 

·Offs I te Property .: NJ( : 

SAMPLING INFORMATION 
S~l• Collected by / Time · 0S00 

S~le L~~t:i'~ }{:)::::::: J 003 

· ,1.idi ~11~Q:~ J!):tu 
::: Page .. No , •.,,:::,, ,,::::.: :/::/\,:•}::':'?>•••· 

SUPERVISION REVIEW: __ a __ f4 __ df_r ________ _ DATE: 9· 21- ~I 

s~le Numer 
So"'I''~ )/o. JAPgq1-1 

(5h~~Pl7J No ROiif) 
c Rq33) 

Relinquished by: 

SAMPLE IDENTIFICATION 

S~le Schedule Numer 
::J'IB '- A St,.,a,,,e,.t J J.Jork 
tJflC- SOt.J- 9/- 000,2 

CHAIN OF POSSESSION 

Received by: 

Received by: 

::Docunent·>No. • • · 

::(:::,:::;:tt>fo~oao-030· · 

Date/Time: 
~-2/-~/ 

Date/Time: 

Date/Time: 

re.,,J,;;,.. 
1 

Aoue.,..r 

~j c.nc.c-t Ju;,,.,~ 
,A,j P"?- c::"' ~ oi>t .J ... re l&sJ c-.J 
-tic.. ;,.,t J 14'"'~ st-di • A..u c:.z. TA,j ~':?
,l: .ii ~,JAr-M° ~""" ~ c-2. .... -;-4, /✓~ ~:. ,rt._ N.J'-" ,/"IA .,4o...,_ 

d@?-..;,. 
---· ~ 



Date/Time Received 

Project 1F< JO 3 f;L2 

WHC-SD-WM-DP-025 
Addendum 6 Rev 0 

SAMPLE CHECK IH LIST 

-1,P. I jq I Q{p Jo Samp 1 e IO 3 A p [ 9 /- I 

Client cQ4 I -z;j;L ./41, J 
ZJ 

Shipping Container IOl _ ___,;/ ___ F_-_....(Q __ Shipping l ___ ~_0_/~/_9 __ _ 

1. Condition of Shipping container?-..:G ...... ai....... .. :v/ ...... _________ _ 
2. Custody Seals on container intact? Yes [] No_l<! 

3. Custody Seals dated and sigfled? Yes 1>4 No [ ·] 

4. Custody Seals ID l__.,_3"--"'0...;Q=· .... 3=----------
5. Condition -of Samples: __ 1n good condition 

broken --
__ leaking 

6. Samples have: __ custody seals 

__ appropriate sample label·s 

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

Chain of Custody l(s)~ (/,.;,.~=------------------
Request for Special Analy_sh l(s)-',;;., ____________ _ 

8. Have any anomalies been identified? Yes J>(___ No [] 

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

Printed Name VJ/J/J ,Jclh.g,v~ rd 
Signature 1f4-. . ~ac-:: 

, Date/Time 1c:sffh1 o@ 

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

~4, ~ ~ ~ ~, ~ )4:} /JI c;; 
9 / t!).3 / q ( . /4 ~ : 7- ;_/ - ~. . 

frl/7,ll,tA ~ '0_~ t:J ~ ~ 

/o/3/. "'1 

/J-5- 9/ 

Pc£/ ,~- )Ucl;LJ . ~ OY'- /UCL 

?~~ ' 
de.;~~~ ~ ~---~::r-

-~ ~. · /Jatdl i(~ : 4/4.7.:P ~~ 
~~~~ . 

- - • j 
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Sample Site or Sampling ID 
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od3 
Payroll No. Tech/Receiver (Signature) 

Date Received at 222-S nme Received at 222-S 

Date Analysis 
Complete 

Date Entry Code 

Dose Rate 

<:.o,r · 
Disposal Date 
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CUPY 

TIME 
IN 
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~;o ~o: 30 

t)OJO 

()()3 0 

0030 

UNIT 
# 

WHC-SD-WM-DP-025 
Addendum 6 Rev 0 

SAMPLE IN/OUT LOG 
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I'~.,,..., :·-, J' WHC-SD-WM-DP- 025 l.•U;_.;y Addendum 6 Rev O 
SAMPLE IN/OUT LOG 

? 
TIME UNIT PAYROLL 

. 
I 

IN I SAMPLE ID. NUMBER 

l1F;O Z""'B T-7)7/oO -gzg70 
m_: d-~ ~- ,~t,7 ~ao10 

CJ 7?0 I 2 '3 0 C.Ol 
R-(6 7 • ( I 0 ?00'2 -

:O"t> 

I 3 •· lo I 3 : >-o 

13:J.o . f :A..s-' 

M 

1.3 



JJ\TE 
TIME 
OUT 

TIME 
IN 

DoD 
,o '3t) 

/,, : t .I/· : (• t> 

to: o ''-/<J1J 

7 =? ~ 71/ti - --

WHC-S0-WM-OP-025 
Addendum 6 Rev 0 

SAMPLE IN/0.UT LOG 

UNIT 
# 

7 

SJ\MPLE ID. 

u lul<,. 
,. n,~,;-7 :7 .!' ___ , j,_,.J/_,L ___ -

I' , . I ~ 

TECHNOLOGIST 
SIGNATURE 

PAYROLL 
NUMBER 

14 

-J 



TIME 
ATE OUT 

/- 2- 7. ..ft l, 10 .' 'I 

WHC-SD-WM-DP-025 
Addendum 6 Rev 0 

SAMPLE IN/OUT LOG 

..tlq IJ 

17 
7 

1( 

PAYROLL 
NUMBER 

15· 



COP'i 
TIME · TIME 
OUT IN 

UNIT , 
20 7 

WHC-SD-WM-DP-025 
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SAMPLE IN/OUT LOG 
'l,~ 

S/\MPLE ID. 
TECHNOLOGIST 

SIGNATURE 
PAYROLL 
NUMBER 

1.6 



COPY 
TIME TIME UNIT 

DATE OUT IN # 

1J :J.r ~.). 

'2 
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M 

WHC-SO-WM-DP-025 ~t 
Addendum 6 Rev 0 

SAMPLE IN/OUT LOG 
1, 

TECHNOLOGIST 
SAMPLE ID . SIGNATURE 

/(/ ~1,r ,-,,v ( 

w. £01>1 • .,. J~ 

/VJ..F'f -/V'l,,1 I 

PAYROLL 
NUMBER 

(,rrC 

{f:1/& 

le 91( 

,,,,.t' 
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Bt:~l AVAILAtsLt: ~U&-'Y 
· WHC:-SD- WM-D _.,.. 5 

Addendum ·6 Rev O 
REQUEST FOR SPECIAL ANALYSIS (RSA) 

(5) NulTlhfr 
ot S11mi,l@t 

RrT 

(12) 
D~t@rmln11tlon 

(17) ft•dr.,ntMty ltvtl (1'ttu1I O ,,u,ut,d CJ) 

T6U1I Alt1h• ___..___ ___ _._ ______ tJ Clll 

t«ml htA ti Clll 

Tottl tlAlftlh' ti Clll 
(lO, S•ll'l~I" Rtttlvfd , . 

i h6M . 
~ '·: . . ' 

! ·' · 

(9) Rl!f1U'll~r N11mf/Phont 

F.G. H,ij~ 
3-IJl,5"~ 

(11) Volumt of Silmpht 

too J,4-1L 



. WHC-SD-WM-DP-025 
Addendum 6 Rev 0 

REQUEST FOR SPECIAL ANALYSIS (RSA) 

( 1) Sam pie Point 

FD- A 5'f 
Set No. 2 

(2) Date/Time Issued (3) Date/Time Required 

11/:it/q/ 

! 

i~i:ltii ili~l:~~l!illll~l~~~i!l1il~I:~11
::ril

1l1t~II!1 . 

(6) Number 
of Samples 

/0 
(10) Release 

RPT 

(12) 

Dose Rate mRad/Hr 

Determination 

,,, .. 
(7) Customer 1.0. 

3APS'I/- I 
:J1t-P1"'11- k 
~p 8-f1 )§" 
91+Pgq1-'I 
~M8'1l-5 
3A-f'le/l•&:. 
~AP~q,-7 
(13) 

Expected Range 

(17) Radio•ctivity Level (Actual O Estim•ted 0) 
Total Alpha ____________ µ Ci/L 

Total Beta µ Ci/l 

Tot•I Gamma ____________ µ Ci/L 

(5) Work Package 

I 
(9) Requester Name/Phone 

P.G. Ht(ig h 
3-4b55 

(14) (15) 
Minimum Detection Level Method 

( 18) Additional Information (Measurement Uncertainty or Other 
Pertinent Information) ::t :J. !J /,, Pree; 5 ; on +-Acc.,.J('ttC'f 

(20) Samples Received 

BC-6700-181 (1187) 



_ , 11mr,l@ rolnt 1-
·' rJJ-A)L-

5t+ No.;;, 
(f;)Numh@r DOU! RIIU! ~R1uflllr 

of ~11mr,l@t j,t' 

10 //J, 

(tO) ll@IHt@ ~ 
RrT 

(t2) 
t>@t@rmln11tlon 

l:)C~ I J-\VJ-\ILADLC ~ur l 
WHC-SD-WM-DP-025 

en um ev 
REQUEST FOR SPECIAL ANAL Y~IS (RSA) 

(2) Olt@ITlm@ tnu@d (J) 01t@rtlm@ R@qulr@d 

I /---J6 --q/ 

(13) 
hr,@ch•d ll11nq@ 

Jot> 

Tobi Ali,hll ______ ....._._ ........... _._._..._ __ JI crn. 
(18) MtfltlMlll lnto,,Otl'1h (MHtuttrft•nt Unt.tHlt1ly ~f Oth•r ' 
flftt.lntnt '"'°''"~tlon) ,;;l!. ~5"'76 Prec.i~i,., flJAlltJt"tt 

' . . . : . 1'i-:1: ;·, ,· .•,·,. ,) ', 
fot1I R@UI II c1n. 
Tot•I G11n;m1 •. 6 • ll t111. 

• • . , . I I . ' ' 
. • . . -. • ,: . • • :, 1·. 'f I 

· · · · r .: ·· .:·>\1,•: 

. ,,,,,,. ., ' . . . _; ) 

ti . ,jl . J . .;f, .,. . ·.-;{ 
.. ,, ,. J ' . ~ /:! 
\ ., . ': ; 

-J 
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SAMPLE DATA SUMMARY 
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WHC ~SD-WM- DP-025 
Addendum 6 Rev 0 

SUMMARY DATA REPORT 

Project: 242-A EVAPORATOR FEED CHARACTERIZATION 
Tank: 103AP 
Customer ID: 3AP891-1 

Undigested Sample Results 

Sample Sample Duplicate 
R933 R933 

SpG .995 1.000 
DSC NO EXOTHERM NO EXOTHERM 
TOC 9.90E-2 ppm 1.20E-1 ppm 
TIC 5.44E-1 ppm NA 
NH4 <4.50E+1 ppm NA 
OH 5.49E+2 ppm 5.42E+2. ppm 
CN <1.00E+0 ppm NA 
Atomic Absorption 

As 4.80E-2 ppm . · 5.60E-2 ppm 
Hg <1.70E-3 ppm 1.70E-3 ppm 
Se <2.00E-2 ppm <2.00E-2 ppm 

Ion Chromatographic 
Cl 3.55E+1 ppm 3.76E+1 ppm 
F 6.04E+1 ppm 6.19E+1 ppm 
NO3 1.69E+3 ppm 1.67E+3 ppm 
N02 1.13E+3 ppm 1.14E+3 ppm 
PO4 1.34E+2 ppm 1.20E+2 ppm 
SO4 4.20E+2 ppm 4.83E+2 ppm 

GEA 
Cs 137 6.52E+3 uCi/L 6.88E+3 uCi/L 
Cs 134 <1.83E+1 uCi/L <2.24E+1 uCi/L 
Eu 155 <8.36E+1 uCi/L <8.75E+1 uCi/L 

j 
1 
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WHC-SV-WM-DP-025 
Addendum 6 Rev 0 . 

SUMMARY DATA REPORT 

Project: 242-A EVAPORATOR FEED CHARACTERIZATION 
Tank: 103AP 
Customer ID: 3AP891-1 

Acid Digestion Sample Results 

Sample Sample Duplicate 
R933 R933 

Acid Digestion Complete Complete 

ICP 
Al 1.01 E+5 ug/L 1.03E+5 ug/L 
Ag <4.00E+1 ug/L <4.00E+1 ug/L 
Ba <6.50E+1 ug/L <6.50E+1 ug/L 
Cd 6.85E+1 ug/L 7.45E+1 ug/L 
Cr 3.51E+3 ug/L 3.56E+3 ug/L 
Fe <4.35E+2 ug/L <4.35E+2 ug/L 
Mg 1.04E+3 ug/L 1.13E+3 ug/L 
Mn <1.50E+1 ug/L <1.50E+1 ug/L 
Na 3.64E+6 ug/L 3.69E+6 ug/L 
Pb <4.00E+2 ug/L <4.00E+2 ug/L 
Zn 4.66E+1 ug/L 2.04E+1 ug/L 

--· 23 
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UNDIGESTED SAMPLE ANALYSIS RES UL TS 
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9 ) 3 2 2 
.. .. 

UNDIGESTED SAMPLE RESULTS 
Tank: 103AP 
Core: NA 

Sample No.: R933 
Customer ID: 3AP891-1 

Check Dupllcate Spike of Check 
Standard Blank Sample Sample Sample Standard 

Lab ID: R931 R932 R933 R933 R933 . R938 

Lab ID: "933-5706 "933-5806 
Soeclflc Gravttv 99.99 "' .995 .995 1.000 NA 98.9 "' Lab ID: rw.s.s-:,111 rw.s.s-::Mn 1 
Differential Thermal Exotherm NA No Exotherm No Exotherm NA Exotherm 
Lab ID: R933-5726 R933-5826 R933-5926 
Total Oraanic Carbon 99 "' 2.80E+0 ua 9.90E+1 oom 1.20E+2 oom 104 "' 100.3 "' ' f!> :l: 
Lab ID: m,33-5727 p_n 
Total lnoraanic Carbon 99.9 "' 2.70E+0 ua 5.44E+2 nnm NA NA 102.4 "' rD I 

~ Vl 
Lab ID: m,33-5728 p_c:, 
Ammonia 100.5 "' <2.25E+1 oom <4.50E+1 oom NA NA 99.2 "' 

;:::: I 
c ::e:: 

Lab ID: R933-sr29 R933-5829 3: 

Determination of Hvdroxide Iona 102.8 "' Comolete 5.49E+2 DDm 5.42E+2 oom NA 102.3 "' 
' Pl I c:, 

Lab ID: R9-- ..,. ,u ~ -0 It> I 
Cvanide 96.2 "' <2.0 E-2 nnm <1.00E+0 nnm NA NIA 98.7 % <O 
Lab ID: Hll33-5795 R933-5895 tw33-5995 N 

D<.n 
ATOMIC ABSORPTION 

Arsenic 97.4 "' <5.0 E-4 DDffl 4.80E-2 oom 5.60E-2 DDffl 68.7 "' 103 "' Lab ID: R933-5797 R933-5897 R933-5997 
Mercury 100.2 "' <5.0 E-4 DDm <1.70E-3 oom 1.70E-3 ppm 96.1 % 105.2 % 

Lab ID: R933-5796 R933-5896 R933-5996 
Selenium 113.5 "' 5.00E-4 oom <2.00E-2 oom <2.00E-2 nnm 116.3 "' 111 .3 "' Lab ID: m,33-5772 H933-5872 m,33-5972 

ION CHROMATOGRAPHIC (01-08-92) 
Chloride 97.5 "' <1.00E-1 oom 3.55E+1 oom 3.76E+1 oom 102.1 "' 93.1 % 

Lab ID: R933-5771 R933-5871 R933-5971 
Fluoride 94.3 "' <1 .00E-1 ODm 6.04E+1 oom 6.19E+1 ppm 90.8 "' 90.2 % 

Lab ID: R933-5773 R933-5873 R933-5973 
Nitrate 106 "' <1 .00E+0 oom 1.69E+3 ppm 1.67E+3 oom 121.24 "' 101 .4 "' Lab ID: R933-5776 R933-5876 R933-5976 
Nitrite 103 "' <1 .00E+0 ppm 1.13E+3 ppm 1.14E+3 DDm 187 "' 102 "' Lab ID: R933-5774 R933-5874 R933-5974 
Phosphate 104 "' <1 .00E+0 oom 1.34E+2 DDm 1.20E+2 oom 94.26 "' 101 % 

Lab ID: R933 - 5775 R933-5875 R933-5975 
Sulfate 98.9 "' <1 .00E+0 DDffl 4.20E+2 nnm 4.83E+2 onm 103.07 % 99.3 % 

Lab ID: . R933-5730 R933-5830 R933-5930 
GEA Ca 137 102 % 2.80E+0 uCI/L Ca 137 7.07E+3 uCI/L Ca 137 6.88E+3 uCI/L 

Cs 134 <1 .11E-4 uCI/L Cs 134 <2.24E+1 uCl/l 99.7 % 108 % 
: Eu 155 <4.33E-4 uCI/L Eu 155 <8.75E+1 uCI/L 

I I ... u,.,. .IJ..i 1U~ ... 

' 
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Lab Segment Serial No.: 
R933 
Analysis: 
SPECIFIC GRAVITY 

Instrument: 
WA90787 
Technologist: 
S. LAI 
Starting Time: 
N/A 
Ending Time: 
NIA 

Description 
1 INITIAL LMCS CHECK STD 
2 REAGE NT BLANK 
3 SAMPLE 3AP89'1-1 
4 SAM DUP OF 3AP891-1 
5 FINAL LMCS CHECK STD 
6 
7 
8 
9 

10 

WHC-SO-WM-DP-025 
Addendum 6 Rev O 

WESTINGHOUSE HANFORD COMPANY 
222 S LABORATORY -

ANALYTICAL BATCH 
Customer ID: 
3AP891-1 
Sample Prep: 
UNDIGESTED 

Procedure/Rev: 
LA-510-112/C-2 
Date: 
1-21-92 

Temperature: 
N/A 

Chemist: 
R. K. FULLER 

Lab ID Description 
R931-5506 11 
R932- 5606 12 
R933-5706 13 
R933-5806 14 
R938-5506 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 15C11-BJ/.250 ml 

--

Lab ID 

' 

Final Vol. of 
Standard 

N/A 

A-6000-881 (03/92) 

26 



SPECIFIC GRAVITY ANALYSIS - UNDIGESTED SAMPLE 
WHC-SD~WM-DP~025 
Addendum 6 Rev 0 
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Lab Segment Serial No.: 
R933 
Analysis: 
DIFFERENTIAL THERMAL 

Instrument: 
WC16134. WC16129 
Technologist: 
T. McCOLLOCH 
Starting Time: 
N/A 
Ending Time: 
N/A 

Descriotion 
1 INITIAL LMCS CHECK STD 
2 SAMPLE 3AP891-1 
3 'SAM DUP OF 3AP891-1 
4 FINAL LMCS CHECK STD 
5 
6 
7 
8 
9 

10 

WHC-so~wM-DP~025 
Addendum 6- Rev 0 

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

ANALYTICAL BATCH 
Customer ID: 
3AP891-1 
Sample Prep: 
UNDIGESTED 

Procedure/Rev: · 
LA-514-113/A-0 

Date: 
1-07-92 

Temperature: 
N/A 
Chemist: 
D.HERT 

Lab ID Descriotion 
R931-5511 11 
R933-5711 12 
R933-5811 13 
R938 5511 - 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 27C11-BH/.500 ml 

Lab ID 

Final Vol. of 
Standard 

N/A 

A-6000-881 (03/92) 

28 



D'IFFERENTIAL THERMAL ANALYSIS UNDIGESTED SAMPLE 
wHC-SD- WM-DP-.025-
Addendum 6 Rev 0 

...... _ ............ 
t.-: Y .. ) l . -:.,~lJ. l !V..:)t1t-" 

'"lrrn"''D 

- ... 

... , __ , 

- "" , __ ... _..., 

---- ---

-" 

-J 

29 



~ 
0 

0 
lfl 

R-931 STD 
11.046 mg 

A 
0 
X 
Cl> 

9 3 2 

Rate: 10. O • C/min 

174.1 C 

100. 200. 

3 ~ 2 7 

file: 00100 .001 DSC METTLER 07-Jan-92 

Ident:81805.0 

R-931 STD 

300. 

Mettler GraphWare TA72PS.1 

358.1 . C 

Integration 
Delta H 3494 mJ 

316.3 J/g 
Peak 245_4•c 

9.9 mW 

400. 



0 
lO 

R-933 SAM 
9.561 mg 

/\ 
0 
>< 
Q) 

100. 

9 

Rate: 10. o • c/min 

200. 

3 I , 2 

File: 00109 . 001 DSC METTLER 07-Jan-92 
Ident:81805.0 Mettler GraphWare TA72PS.1 

R-933 SAM 

300. 400 . 



0 
an 

R-933 SAM •UP 
9.363 mg 

" 0 
X 
Q) 

100. 

9 3 

File: 00110.001 DSC METTLER 07-Jan-92 
Rate: 10.0 ·c/min Ident:81805.0 Mettler GraphWare TA72PS.1 

R-933 SAM DUP 

200. 300. 400. ·c 

)> ~ 
a. :::c 
a.n 
(D I 
:::r (/) 
a.a 
C: I 

. 3 ~ 
3: 

O"I I 
• CJ 
;:o -0 
(D I 
< 0 

N 
0 u, 



CJ 
CJ 

9 3 I ., 8 3 l - 0 

···--- -------·- ··- -•·-·---- -·- ·-·-··- ·- -·-•- ·- ·- ··---·-- -··-····- ·-··- -·---- -- -- ·--- -- •·- -··- ··- ·-----·-- -·---··- ·- -···------·- 1 

A-938 STD File: 00115.001 DSC METTLER 07-Jan-92 ! 

0 
lC) 

12.756 mg 

/\ 
0 
X 
Q) 

Rate: 10.0 ·c/min 

184.4 C 

Ident:81805.0 Mettler GraphWare TA72PS.1 

328.0 C 

-- R--938 STD 

Integration 
Delta H 3322 mJ 

260 . 4 J/g 
Peak 261.g•c 

8 . 8 mW 

j 
--r -.-- ___,.,---r-, ----y- - ---r-- --.-- -,,.---,--,., -,--.-----.------, ·- --1- ·-·-l--- 1-· ·· · · · 1·-···· - - I 

100. 200. • i 
300. 400. C 1 

- ------ --·- ·· -·-----•.-- ·•·-- -·--· - ·-•·----·· _J 



NFIGURATION 

26-NOV-91 11: 24 

E INDIUn 
DSC SIGN ICTA 
TAU LAG 
:t U SIGNAL t Dil'IIN. FACT. 
'• 
TAU LAG 2 
f'AU SIGNAL 2 

DJl'IIN. F. ·2 
2 

-,1A-,. . TEl'IP. 
tl-i N • TEMP. 
A PT100 · 

PT100 
C PT100 
R'tAT P 

~ AT I 
A£AT D 
<oJ.OL 1 
COOL 2 
COOL 3 
Al 
Bl 
Cl 
Tl 
A2 
B2 
C2 
T2 
A3 
B3 
C3 

255 
1 
12 
0 
.93 
2400 
16 
0 
.93 
1850 

600. 
-50. 

.21437 

.74509 
-.10370 

3000· 
250 
30 
0 
0 
0 
10773 
58.121 
.14699 

-100 
9940 
17.884 

-.072 
363 
9360.3 

-15.043 
.01539 

WHC-SD-WM-DP-025 
Addendum 6 Rev 0 

******** l'IETTLER TA4000 SYSTEl'I tttttt$$t 

-- BEST AVAILABLE COPY 
34 



I 

Lab Segment Serial No.: 
R933 
Analysis: 
TOTAL ORGANIC CARBON 

Instrument: 
MODEL 5011 WC16130 
Technologist: 
T. LEE 
Starting Time: 
N/A 
Ending Time: 
N/A 

Oescriotion 
1 INITIAL LMCS CHECK STD 
2 REAGENT BLANK 
3 SAMPLE 3AP891-1 
4 SAM OUP OF 3AP891-1 

WHC-S0-WM-OP-025 · 
Addendum 6 Rev O · 

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

ANALYTICAL BATCH 
Customer ID: 
3AP891-1 
Sample Prep: 
UNDIGESTED 

Procedure/Rev: 
LA--344-105/B-1 

Date: 
1-14-92 -

Temperature: 
N/A 
Chemist: 
0. BISENIUS 

Lab ID Description 
R931-5526 · 11 
R932-5626 12 
R933-5726 13 1 

R933-5826 14 
5 SPIKE OF SAMPLE 3AP891-1 R933-5926 15 
6 FINAL LMCS CHECK STD R938-5526 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 70C11 -J/.200 m L 
SPIKE 80C11-J/.200 ml 

t . 
' 

Lab ID 

Final Vol. of 
Standard 

N/A 
N/A 

A-6000-881 (03/92) 

35 



TOtAL ORGANIC CARBON ANALYSIS~ UNDIGESTED SAMPLE 
W~C-S0-WM-DP-025 

.._ .. 
·,· .z,,o -
,..... ... ~.-. ..... 
~i~ ~.~ l,;U.:i I UL: 

:; 11.)II io~ll ·l" RESULT :2,'17 yil 
S l u V.,L '3.,~L ::~EC 'l'llo 

• 4 __ -:. J±'f7 ,rJOO-.,Cft 
,,~ 3 .00 r, 

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

- ·• 

01. - •' -'tZ- P~t,, •• ~ •. -

~.. ~'°'f 
, 'JU<J • z.,.t.;. - , 'J.O<) 

~11 -a 

-, __ 
o I • I 'f-'iZ. 

c-,o 
;;;ru-1:1y 1-1 

Addendum 6 Rev 0 

.- ' ' 

--1u..; 
...................... ._.. 
LH-.:i•l'l - 105 1111 c .. rbon 

...... , 
-

'-"-

r:.~-=~-~~~b ~~ 
1--1 IUC 

' .._ .. 
r ? • zoo - ;2...L.- • z..oc:> 
I - ... c..--
( . ,ljl.Jt-'Ll..;1:,i t: i,;·~·lf'LE 

r 

I 

.,..., ... a 

... , __ 
01-1 -"iL 

- •a 

-u/L 

- ·• 

/, 2. E:-1 fl LC.. 

c--,o 
l<I K 

- -• 

C:-10 
.:ihl' UY1-l 

---· ... 

........ 
V 

: ], kc..,.,~'=-""',.L7l,ID-Z..8)(~):_(<1.(,-2--1)(~(¥.:-~t' 
1 • • 150 -IUC 

~... illl&.J" ~ ..... __, 
1

• 2.00.T . 20 0 ~ . aoo,..-. l,,,IJO_. 

'fu:i;.f£ •::rr~1~itO xu 
S t'lKE ll> ')C,&11-J 
::it' I 1,t. VUl. lll'U::: • ;&-o ~ 

- •a 

... 
-- .... 

-·• 

01 - I -'i.Z. P'f /J.;'- '7, • 

I -::-/o'!>,'177. ~ Jo'-17. 
I 

I 

- ·• 
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M 

M 

TOTAL ORGANIC CARBON ANALYSIS - UNDIGESTED SAMPLE 
WHC-SO-WM-DP-025 

--Tm : I ft ·- ~·;.:,•1~-1 o~·. 

•.; 1011 ioCll•"l r~rnuu 3.~I 
ffl t> Vf,l. ';,0000 :;1~i:1: /00 ,33% 

- ·• __, .. . , - ·• - ·• 

Addendum 6 Rev O 

,____ ,,.,.., 

t.J'I .'-' 11-l 
c ....... 10 

S ID 

....... . , 

...,_ 

I 

l 
1 
' 
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LJ'l 

n 

M 

WHC-SD-WM~DP-025 
Addendum 6 Rev O 

TDC- TOTAL ORGA NI C CARBON ANALYSIS REPORT 
T I CTO C Fi:E 1./ ::? • U 

~;;:~mp l ,,? : STD i<'r.31 -SSZ.t:, Date: U.l / J 4/'?'.2 T :i. me : U':2 : 47:4:::: . 

Sample Size - 200 uL Anal ys t TB LEE 
iJil F--dc t ot- -- ll Min Readin gs - 14 
Blan k ID# = BLK Max Readin g s - .14 
Blank Value= .3997813 ug / minute C % Difference= 1~ 

-- Read ing - --- Ana lysis T ime==== Coulometer ==== t Di f fere nce --
J 

r:: 
.,) 

I 

8 
q 

J.1 
·: ,--_~ 
,.I. . .;.. 

14 

() .. 51 
1. 01. 
l • 5 l 
2.01 
2.51 
3 . 0 1 
3. 5 1 
4 . ()(; 
4. !::iO 
5 '"· ( ;() 
5 . ~; () 
6.00 
6 .50 
7.00 

BLANK VALUE= 2 .8 mic rogra ms ca r bon 

F?EmJL. T S : 
56.8 - 2.799664 )(11)/(200) 
56 . 8 - 2 . 799664 )(11)/ ( 200)(12 ) -

Gampl e Run By: 

BEST AVAILABLE COPY 

0 . 00 
0.00 

19.60 
38.40 
4 5 . 20 
4 9 . 30 
5.1.50 
53. 1-+0 
54 .60 
55. 00 

56. 10 
56.40 
56.80 

(: " (J(j 

o .. uo 
l <)(>. ()(; 

4 8.W:., 
15. 0!.~ 

(.") -:;---~ 
•_; . ·-·~ 
4 .27 
3 . ~:,6 

o. 7:::: 
1. 08 
0.89 
Ci . 53 
U. 70 

+4. OE--·O:t 1.Ji;_:J / ,n :.i.. n C::c.;, r .. bon 

-t- ~.2 . 97 E-t-() (:, 

+2. •'.J.8E·- U l 
g / L Ca,bc:Jn 
!-lo J. .;_r Ca rbo n 



. ..0 

M 

.. 
WHC-SD-WM-DP- 025 
Addendum 6 Rev O 

TDC - TOTAL ORGANIC CARBON AN AL YSIS R~P• k i 
TI CT(JC F:E 1) '..?. O 

~< < BLANK ANALYSI S 

S ampl e Size - 200 uL 
Di 1. F·,,:.:,.c: to, ··· 1 
Blank ID# - BLK 
Blank Value - N/A 

Anc1.l vst TB LEE 
Min Read i n gs = 1 4 
Max Reading s - 14 
% Di ffe,ence = 10 

-- Readi n g ---- An alys i s Time---- Coulometer ---- ~~ Di f fen;:•,·;cE:• 
0 "()(: 

,,. .. , 
.:. 

7 
Cl u 

9 

1n 
1 .) 
12 
.t:3 

0.51 0 . 00 
1.01 0 . 0 0 
1 . 51 0 . 40 
2.0 1 
2 . 51 
3 . 0 1 
3.51 
L~.0.1 
4.5.1 
5. 0 0 
5.50 
6.00 
6. ~30 
7.00 

1 .00 
1. 00 

1 .60 
1 .80 
2 . l ( j 

2 . 3() 
2. 6() 
2 . 7() 
2 118() 

BLANK VALUE= 2.8 micrograms carbon 
BLA NK FACTOR= 2.8 / 7 . 00383 

Sa.mp l f.-? Run By : 
TB LEE 

BEST AVAILABLE COPY 

-i-lf • OE::-() J. 

( j • ()(j 

100.00 
60.00 

0 . 0 0 
23 . 08 
1 8 . 75 
l l. 11 
14 . 29 

8 .. 7 () 

0.00 
11. ;:,4 

·-:;· -:--
·-· • I ,.J 

39 



.. 

WHC-SD-WM-DP-025 
Addendum 6 Rev O 

TDC- TOTAL ORGAN!~ CARBON ANALYS IS R~~O H1 
TI CT!J C:: Rf: l/ ;~. C 

Sample Size - 200 uL 
D .i .. J. F ac tm- •- 1..1 
Blank ID# - BLK 

Date: 0 1 / 14 / '-72 

Blank Value= . 3997813 ug/ mi n ute C 

Min Readings= 14 
Max Readings - 14 
% Diffe r ence= 10 

- - Reading---- An alysis Time==== Cou lometer ====%Difference --
1 0. 51 0. 0 0 0. oc, 

L~ 

5 
t:, 

(:') 
\. .. • 

.1.c, 

· 1 :,: 
1 ·, ~I.. ._, 

1. 01 
1 . !:11 
2.00 
2.50 
3 . 00 
3.50 

4 . '.:i O 
5.00 

6 'I ()() 

6.50 
7 . 00 

BL ANK VALUE= 2 . 8 mic~ograms carbon 
BLANK FACTOR= 2.8 / 7.003 83 

-~- ' 6 2.79967 )(11 )/ (200) 
r") "700L7 
..:... " ·' _, ✓ ·-· / ) ( 1 l ) / ( ::oo ) ( 12) = 

Sa mp J. e Run B·/: 
TB LEE 

BEST AVAILABLE COPY 

0 .00 
1. t,(i 
2.3() 
2.80 
::.oo 

3. 4(j 

3.90 
4 .10. 
4.30 
4 . ,.:i.o 
4.60 

\). () () 

100 . UO 
:30 • 4 ~~: 
17.86 
o.67 
6.2 '::', 
5. E: 8 
f;:: . j_ .!. 
r.:. 1 ~ 
'-' .. -'- ·-· 
," ,;-:,c:, 
- 1- • \-''·-' 

4 . 6~', 

· 4. :::-5 

+4.0F-0.l U, (;] ./ m .i n c: c·::\ 1-·- b c_, rl 

+8 . '.SE-·05 

82580 

g / L Cc1rbon 
Mo l ,:,, r· C.::i.rbon 



M 

WHC-SD-WM-DP-025 
Addendum 6 Rev O 

;u~- TOTAL ORGANIC CARBON ANALYSIS REP JRT 
TI CTOC::: F:E 1./ ? ,, ( ! 

~3,,1 mpJ.c,: 93:3 K</33-~73""2.~ Dc:1 tE•: 01 / :\4 / '}2 i .1.me: () ::~: : 5 f.'.~ : ::.t. 

Sample Si z e - 200 uL L. .. EE 
Di l FDc:t.ot- -- LL 
Blank I D# - BLK 
Blank Value - . 39978 13 ug/ minute C 

Min Reading s - 14 
Max Readings - 14 
% Diffe r ence - 10 

- - Readj. n g ---- Analysis Time==== Coul o~ete r - - - - %Diffe r ence 
1 0 • 51 0 • 10 I j (,,-, 

LJ. 

C) 
I 

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

J. . Ol 

2. (;(: 
2 .50 
3 .. \)1 
3. !:51 
CJ .• Ol 
4.50 

6 . ()() 
6 . :'50 
7. ()() 

DL.. t,NI< ') r~\l_ lJE :::: '.?.El m:t. c;-D(Jt-::'lm',0; C:E,1···hon 
-. ,-. .. --·, .··- ,••- -,· .- ...... 
• , :.. ,. ' · -' ,. / V ! ) t_l .. ::, t~• -.:: , _,,, 

i l D --, ,_ .. 2 . 79967 )( 11 )/( 200) 
( 4.9 - 2 .7996 7 ) (1 1 ) / (200)(12) 

Samp 1 e f:;:un R/ : 
TB LEE 

BEST AVAILABLE COPY 

0 . 30 
2.10 
2 . 60 
3.00 
3. :t o 
3.40 
3.60 
il. ( >() 

~q . • (;(; 

-~- . 2() 

L!. • ~- () 
:4 . 60 

,4 . • 9() 

+-'l • c:r:.=.:--c: J .. 

66 ,. 67' 
85 .. 71 
19.:23 
13.33 

--:: ···:, -~ ·-· . ..:.. ·- · 
0 er:, 
'-J • '-J .,;_ 

5 . 56 
1 0 "00 

(}. () () 

4.76 
.'-+. 5:5 
LI- .. 3 :=, . 
1.. · 1 --:> 
~ ... " .J.. ..;_ 

+1.2E--01 
+9.-SE-03 

8258() 

g / L C i::11-bon 

Mo l <'3. r- C:c., 1' · bon 

-... 
41 

t 
' 



WHC-SD:WM-DP-025 
Addendum 6 Rev O 

lUL- TOTAL ORGANIC CARBON ANALYSIS K~~U ~! 

~;<',imple:: ·-1 .. :,.::, i<'133-s-'7~b D,3tE• : 0 .1/ 14/c.?2 

S0mp le Size - 200 uL 
Dil Factor - 2.5 
Blank ID# - BLK 
Blank Value= .399781 3 ug / mi nute C 

1· iffiE: t)li.: \)8: 2/~ 

hn2ly;;t 
Min Readings - .14 
Ma x Readings - 14 
% Difference - ~u 

--·- F\ead ing 
1 

---- Analysis Time==== Coulome ter ---- "/ -·--- ' • Di f fe r encE· 
(). ()() 0.51 0.00 

1 . () 1. 7 . 5(:! 

t::.. 

8 

•! .--, 
.!. . ..;:. 

·f-;,-
...!..•-' 

f=; i~MF'L.f::: F: F:~3UI._ T S: 

1.5:L 
2. 0.1 
,., C: 1 
.,;_ . "'"1 ..1,. 

3 . 01 

4.50 
5. ()() 

l. __ .. _ 

U • ::::HJ 

7.00 

:2 n ;3 ./ -7 " ()()383 

73.1 2.799664 ) ( 2.5)/(200 = 
( 73.1 - 2.799664 )(2.5) /( 200 (12) -

TB LEE 

BEST AVAILABLE COPY 

4 8.50 
60.00 
6:",.30 
68. 3<) 
69.80 
/() . 9() 

7l. ~1(: 

72.20 
72.30 
72. 7<) 
73.10 
73 .10 

100.00 
t:'-4. 54 
19.1 7 

C) ·I ,-_-. 
w • ..1....:... 

.cf. 39 
2. 1 ~5 
1. '.:i5 
() • f?.4 
0 .. 97 
(}. 1-tt
(i. 5 '.:'; 
(i., ~l~I 

(i. (i(i 

-t-L'j.. UE:: ---UJ.. ug / m .i .. r1 C,:; ,- bon 

+8 .. 7'9E:~-()1 
-i- 7 . ~;:2E-.. ( )2 

g /L Car- b::m 
Mo l E, 1- c:;,,~ 1~ bon 

--· 42 



0 

WHC-SD-WM-.DP-025 
Addendum 6 Rev 0 

TDC- TOTAL ORGAN I C CARBON ANAL YSIS REPOR T 
TI CTDC F:E 1j ::::: . 0 

E:amp:l.e: E:TD K938-S-.SZ.'- Date: 01 / 14/92 

Sample Size - 200 uL 
Di. l F: a c tot- -- 11. 
Blank ID# - BLK 
Blank Value - .3997813 ug/minute C 

Ti,ne: (1t:.,:12:24. 

Ana.1 \/St 
Min Re a ding s - 1 4 
Ma x Reading~ - 14 
% Difference - 10 

•-·- Read .ing 
1 

Anal ys is Time==== Coul ometer 
(). (;(; 

===== ~·~ 

o.ou 
10c,. c,o 
80.11 
2.t. 85 f.\. 

c:: 
·-' 
Ci 

f.-3 
Cl 

I 

.1.1 
·1 -- ) ., ... .:... 
1 ··:~ 
. ·-·' 
.l 4 

l • 01. 
1. 51 
2 . OJ. 
2.51 
3.00 
3.50 
4.00 
4.50 
~3. 00 
5 . ~,O 
6 . 00 
6 .50 
7.00 

7.40 
37.20 
47. 60 
51 .60 
53.60 
54.90 
55.50 
55.80 
56.30 
56.50 
56 .90 
57.10 
::,7.50 

7. 7~-
·-• • I ._ , 

1. 08 
0. ;54 
0.89 
() " ::::: ::1 
0. 7\) 
(;. ::~:, 
(;. 7<) 

BLANK VALUE= 2 . 8 micrograms carbon 
BLA NK FACTOR= 2.8 / 7.00383 +4.0E-0:!. : .. tg / m.i.n Carbon 

Sf'.:i MF'L..E 1::;;ESUL..TS : 
:5 7 . 5 2 .. 8(H)(H)i::; 

( 57 . 5 - 2 . 800006 
) ( 1.1 ) / ( 200 ) 
)(11) / (200)(12) -

Sample F: un By: 
TB LEE 

BEST AVAILABLE COPY 

+3.01.E+OO 
+'..?. ~. lE·-U l 

8:258() 

g / 1._ Ca rbon 
Mo 1 i:.<. r Ca 1'-l:.iCJn 

43 



Lab Segment Serial No.: 
R933 
Analysis: 
TOTAL INORGANIC CARBON 

Instrument: 
WB39927 
Technologist: 
E. COLVIN 
Starting Time: 
N/A 
Ending Time: 
N/A 

Descri tion 
1 INITIAL LMCS CHECK STD 
2 REAGENT BLANK 
3 SAMPLE 3AP891 -1 
4 FINAL LMCS CHECK STD 
5 
6 
7 
8 
9 

10 

WHC-SD-WM-0~~025 
Addendum 6 Rev O 

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

ANALYTICAL BATCH 
Customer ID: 
3AP891-1 
Sample Prep: 
UNDIGESTED 

Procedure/Rev: 
LA-622-102/B-1 

Date: 
1-30-92 

Temperature: 
N/A 
Chemist: 
D. BISENIUS 

Lab ID Description 
R931-5527 11 
R932-5627 12 
R933-5727 13 • 
R938-5527 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 69C11-U.100 ml 

Lab ID 

Final Vol. of 
Standard 

N/A 

A-6000-881 (03/92) 

.. 

44 
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M 

........ . , 
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TOTAL INORGANIC CARBON ANALYSIS - UNDIGESTED SAMPLE 
WHC-SD-WM-DP-025 -
Addendum 6 Rev O 

0... 1 ............ 
1:.!-10-YJ. J ~• 1•1 : 1 

.:z.70~ 

- ·• ......... , - ·• ..,.,. .... ..... , .... 
-

1-c...-.. LM._....., '-"-11,::-,.,; .. ~ 

....... c..c....... ...... : 
~2~.i co.:. 

STl.ltl~fCl/•1., RESUL1 J,O'tfE•I~ 

$11) VFtl.,:lM/P.-t~~, kl::C /O].,l/7• 

9· ,,·-• :l,#IIIE.•I':# I/IO 
/#"-"' "ii:"70110,i,.•1~ 11 •/11.,'f-1, 

... 

C-ID 
S 11.l 

----·· 

---· " 

........ , 
.:. .. , 
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0 

., 

WHC-SD-WM-bP-O25 
Addendum 6 Rev O 

·r1c- ·r• TAL INORGANIC CARBON ANALYSIS REPURI 
1 ICTOC RE'v 2. U 

Sctmple Si:;:.e - 50 1.1l.. 

Di 1 Factor· - 1 
BJ.an!:: ID # - R-932 BLANK 
Blank Value= .3854488 uq/minute C 

i111cilvsl Efl L(JI .. Vll ·J 
Min f;:e.,_uj i n(l 1::; - 1,.1 
Max Readinus - 14 
% Difference - iv 

-- Reading 
1 

Analysis Time==== Coulometer ==::.;= ~'- Oiffer·er,c.:"'· --

3 
4 
a:.:
.J 

6 
7 
8 
9 

1 (I 

1 1 
12 
1 :3 
14 

0.51 
1. 01 
1. 51 
2.00 
2. ~5() 
:3_ (1(1 

:::: .• 50 
4.00 
4. ~50 
5.00 
~j. ~-j() 

6.00 
6.50 
7 .00 

0.20 
14.40 
48.40 
81.20 

100.10 
110. 70 
116.00 
118. 80 
120.20 
120.70 

·121. 20 
121.60 
122 .00 
122.60 

BLANK VALUE= 2.7 micrc9rams carbon 
BL~~NK FP1CTDR =. 2. 7 / 7 .004822 -

SAMPLE RESULTS: 

+:5.9E- 01 

0. 0(1 

98.61 
Ju. :.:::~i 
40 • . .:!8 

18.88 
9. ~,8 
4. ~:i/ 

1. 16 
U.41 
0. ~i 1 
u. :y_) 
(). ::~; ~.:;, 
u. 4 'i 

1HJ / 1it1n Li::1t·bon 

( 1 22.6 - 2.6996 > (1)/(50) +2. :::.98E+uo q/L. Cc,d:1011 
( 1 22. 6 - 2. 6'J96 > ( 1 > / ( ~j(I) < 12 > = • ·1. 998C::.-OJ l·loJ cH C.::,t ·· l.llm 

Sample Run By: 

BEST AVAILABLE COPY 

__ f;7_t!::.~ ----L-=--3.t2~L~1 .. <----
EH COLVIN 80028 

SIGNATURE ABOVE REPRESENTS CHEMICAL 
TECHNOLOGIST/CHEMIST THAT COMPLETED THE 
ANALYSIS RUN ON PAGES 46 TO~-

4€ 



M 

WHC-SD~WM-DP-025 
Addendum 6 Rev O 

r1 c- TOl"AL INORGANIC CARBON ANALYSIS REPORl 
TICTlJC RE'.J 2. 0 

<<< BLANK ANALYSIS >>> 

Samole: F:-9:32 BLP1NK •S"l-Z7 Date: 01/::..-0/92 Time: 09:36:55 

Sample Size 
Oil Factor· 
Bl anl~ ID *• Blank Value 

Readina 
l 
•'" ".i ..: .. 
M ~ • 

·-· 
4 
o:: · 
.J 

6 

7 
8 
9 

:I (i 

11 
12 
1 ::~. 
14 

BL.AM~< \.Jf\LUE :;:; 
81..f)NK F{1CTOR ;:::; 

= 
= 
-
-

50 uL 
1 
R-932 BLANK 
N/A 

Analysis Time 
0.51 
1. 01 
1. 51 
2.01 
2. 51. 
:5.01 
3 .51 
4.01 
4.51 
5.01 
~j. 51 
6. 01 · 
6.51 
7.00 

Analvst EH COLVII-J 
Min Readinqs = 14 
Max Readings= 14 
% Difference= 10 

Coulometer 
o.·oo 
0.10 
0.40 
0.70 
1. 00 
1. 10 
1. 60 
1. 60 
1.70 
2. 10 
2. l.O 
2.40 
2.40 
2 .70 

===== ~·: Di ffer··er1C£? 
o.uu 

100. ( i(I 

J~:i. (li_i 

4'..::.86 
:50. (l(i 

9.U9 
:~; 1 . :.::~:i 

(.l. i..)(i 

:::;. t:"38 
19. o t:i 
(i. (li) 

1 :.~. ~':'i(l 

u.uu 
11. 11 

:: • } mi cn:;cir· ams c:.,.wbcm 
2.7 I 7.004822 = + :3. CiE-01 uu 1 111:i11 Cc:1t Lo1 ·1 

S,~mp 1 e RLin Bv: 
EH COLVIN 800:LB 

BEST AVAILABLE COPY 
47 
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M 

WHC-S•-~ WM- DP-Oi5 
Addendum 6 Rev O 

r1c- TOTAL INORGANIC CARBON ANALYSIS REPOR T 
TI CTOC F:E\,1 2. 0 

Sc::HTID 1 e: F:-933 - 57Z 7 

Sample Size - 50 uL 
Di 1 Fact or · = 1 

Dcite: 01/30./92 

Blank ID# = R-932 BLANK 
Blank Value= .3854488 ug/minute C 

TimE•: 09:55:39 

Anal vst EH CUL.\1 .l i'I 
Min Readinos - 14 
Ma:-: Readi n9<.c:. -- 14 
'1/. Difference - 10 

Readinq 
1 

Analvsis Time==== Coulometer ==== ~~ Difference 
0.00 

:2 

4 

6 

7 
8 

:i.U 
:l1. 
12 
13 
14 

BLt'.-)Nf=: \/P1L.UE = 
BU41'JI< F P1CTOR =-

SAMF'L.E RE SUL TS: 

0.51 
1.01 
1. 51 
2.00 
2.50 
3. 00 
3.50 
4.00 
4.50 
5.00 
5. 5(> 
t:J. ( >(; 

6.50" 
7.00 

2 . 7 microorams carbon 
2.7 I 7.004822 = 

29. 9 - 2. 699 '..::, 18 ) ( 1 > / ( 50) = 
( 29. 9 - 2. 699318 ) ( 1 ) / ,: 50) ( 12) = 

Samp 1 e F:un Bv: 

0.00 
4.90 

13.60 
20.40 
24.40 

' 26.20 
27. :.,o 
28. 10 
28.80 
28.80 
29 . 10 
29 . 40 
29.60 
29.90 

EH COLVIN 

BEST AVAILABLE COPY 

+3.9E-O:I. 

1. 00. (>() 

6 :3. 97 
-=!"-=!' · =!' ·~ ._, ._, .. _,_, 

16. :::,,q 
6.8 } 
4. o.::, 
2. 8~j 

u.uu 
i. u.:', 
1 • O~-~ 
(). 68 
l. UU 

UCl/lll.lli 

+ ~3 .441::.-ul 
+4. 531::.-U~,: 

800::~8 

c,,,H bo,i 

u 1 L Car bor, 
l·lol c1r C:.::< 1-· brn i 

-J 



WHC-SO-~M-OP-02~ 
Addendum 6 Rev o 

f' l L- Ten P,L_ l t•JURGt• I~ IC: CP,F:BCH·l Pi l·U1L YS l S m : F'ClffT 
TICTOC F:E'-.' 2 . ,:, 

f; ,,mp l f-"' : R-9::.~8 STD - s.:.-~ 7 

Sample Size - 50 uL 
Oil Fact.or - 1 
Blank ID# - R-932 BLANK 
Blank Value - . 3854488 uq/minut~ C 

Time: l2: :J/ : 51 

Analvst EH CUL..Vlh! 
Min Readings - 14 
Max Readinqs - 1~ 
% Diff~tenc~ - 10 

Readinq 
l 

Analvsis Time==== Coulometer Di f+en.?1ic:e 

2 

') 

1(1 

11 
l.2 
u: 
14 

fll.{H•Jf::: vm .. UE :=:: 

BL.?\Nl< FnCl UF'. a::: 

S,;t•JF'l.E hF::.;l. II . l'f, ~ 

0 . 5 1 
1.01 
1. 5 1 
2.01 
2 . 51 
::·:, . () 1 

4. (>() 

4. ~0iu 
~ .. (h) 

5. ~:.i() 

6.00 
6.50 
/ .00 

2 . 7 / / . OO•H:l:L2 

0.20 
16. 5 0 
5 2 . 4(> 
S:3. 9(.) 

102.80 
1 l :.::: • ~iO 
118. 80 
l :.tJ. 80 
l '.2 .;::. :.':,U 
124. 2 •.i 
1 :::::4 . 60 
1 2::',. (l() 
1 z:;_ ::::-o 
1 2:-i. 6(l 

u.uu 
'/8 . / / 
o8.B9 
.Ti. l':i,J 
18. -~e;c;; 

'-/. i! . :; 

·'1· . •I c':., 

j • :.::'. .; 

() .. ) .,:'. 

u . . .::, :.:: 
1) • . ~::,:: 

u . ..::'. ·c'I 

(.I. ·.::: 4 

ULj .' 111.i I t L c.,1· I.JUI I 

( 125.6 - ~.699294 
( 125.6 - 2.699294 

) ( 1 ) / ( ~:i(I ) +.::: . 'l~.:ifJE::.-i· \,11 . .1 

~-~: . u4Bt~·- U l 
l~ / i... L.:. c:I 1·- l.1 (.) I I 

) ( 1 ) / ( :';'j(i ) ( :L 2 ) ·- · l·iuJ .,_,r· Cc:ii- ·bu1i 

BEST AVAILABLE COPY 49 

' -
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Lab Segment Serial No.: 
R935 

' WHC-SD-WM-DP-025 
ADDENDUM 6_REV 0 

WESTINGHOUSE HANFORD COMPANY 
222-5 LABORATORY 

ANALYTICAL BATCH 
Customer ID: 
3AP1191-1 

Analysis: DETERMINATION OF Sample Prep: 
HYDROXIDE IONS IN SOLUTION UNDIGESTED 

Instrument: Procedure/Rev: 
FISHER WA77509 LA-661-102/F-1 
Technologist: Date: 
V. MASSIE 01-04-92 
Starting Time: . Temperature: 
N/A N/A 
Ending Time: Chemist: 
N/A S. ISAACSON 

Description Lab ID Description 
1 INITIAL LMCS CHECK STD R931-5529 11 
2 REAGENT BLANK R932-5629 12 
3 SAMPLE 3AP1'191-1 R935-5729 13 ' 
4 FINAL LMCS CHECK STD R938-5529 14 
5 15 
6 16 
7 17 
8 18 
9 19 

10 20 

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

LMCS CHECK STD 9C11AG/.100 ml 

_j 

-

Lab ID 

Final Vol. of 
Standard 

N/A 

A-6000-881 (03/92) 

50 



DETERMINAT10N OF HYDROXIDE JON IN SO~UTION - UNDIGESTED SAMPLE 
WHC-SD-WM-DP-025 
ADDENDUM 6 REV 0 

~-
• \c,l...) I""' I 
i;;;-;~/7i~ f"\.,wt .11qri ... l(U)~ 

,··1 vM O r, -s 1.u,•.I I "' ,C.\IAC, ..:E ULl "IS0 •~"\~ ~:zl-\11 
s Io vAL, t.s,~ E" 1 :.:REc 10~. E'. 

l"\ii-13)l. 1~'1'\) 
7 

'&.t.ir' 

~-.. ·• 
II-... ... 

\00 . 

... 
·-~ 

rtnr'" 

I-~-' "'_~_::s_:;_._-_5/..,~,..,y..L.."'-rt,-,,-..,_~ __ ....,.,,--,,.,.._,""'t_2_-_1 o---9-.1~~,,,.-.,.· c:~,-----t~.::~:'.".:-:::'i-Tr~ ::-~-- -55.: ""'TO~ ""\ 2- 1<.,-'/l 'f",'t'!::'! 

ti.- 'iu~~ ""u I t~- ~l't:'r'.!J():.! ~,,,,_~uvt::to 'fflo:Ftllr 

-- 1-- ~~ 
1-··_·· .1.I !!mJ~+!.,_..!t..!r,J)~_.!.,' ~.....J~~----,--..J..:1c:;c.NJ~,;.;."'>;...~--i I 't (J:) J 1- I C. 
- ... - .... - . l<o'l'l al f,l I.JO 

~8 IP) l. I 'l.<iti -: J. II £ -1 
.3 

J oOO 

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

S'll>M C\ C. II "G 
Sil) VAL. IS-1E' 1 

~ • 1'6ql\ ~ ~ ~o~ · 
kHiUL I 8.'11£• I 

:;xt:c I oci) • .3~ 

L'\iS-1?.)(.\tG") -..8.1,E·I 
JOO 

,.,~,-·, .. ' 

---

I 

I 
I 

I 

51 
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WHC-SD-WM-OP-025 
Addendum 6 Rev O 

WESTINGHOUSE HANFORD COMPANY 
222 S LABORATORY -

ANALYTICAL BATCH 
Lab Segment Serial No.: Customer ID: 
R933 3AP891-1 
Analysis: DETERMINATION OF Sample Prep: 

HYDROXIDE IONS IN SOLUTION UNDIGESTED 

Instrument: Procedure/Rev: 
FISHER WA77509 LA-661-102/F-1 
Technologist: Date: 
V. MASSIE 1-04-92 
Starting Time: Temperature: 
N/A N/A 
Ending Time: Chemist: 
N/A S. ISAACSON 

Description Lab ID Description 
1 INITIAL LMCS CHECK STD R931.-5529 11. 
2 REAGENT BLANK R932-5629 12 
3 SAMPLE 3AP891 -1 R933-5729 13 
4 SAMDUPOF3AP891-1 R933-5829 14 
5 FINAL LMCS CHECK STD R938-5529 15 
6 16 
7 17 
8 18 
9 19 

20 ,.___.__ _________ ___. ____ __. 10 

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

LMCS CHECK STD 9C11AG/.100 mL 

-J 

Lab ID 
.. 

Final Vol. of 
Standard 

N/A 

A-6000-881 (03/92) 

52 
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DETERMINATION OF HYDROXlDE -ION IN SOLUTION - UNDIGESTED SAMPLE 
WHC-SD-WM-OP-025 
Addendum 6 Rev O 

.. w 

-Ul1 ~-• \~,..} l- 1--l I 
'S'rlr' ID 

~;:. c ~ 1 :;;":"U:,- . ~ , I \q'I & llu:>~ 

t:.·1 l>IIC\t.\l A(; Rt::SUl..'I t.ll!~~\ ~'"l~ja,: 1.\11 
:H1l VAL. 'i,.S'l~E-1 :;;f<EC lo.).('}. 

l"\'li-13)l,\t¥\\ 
7 

t.\\E·' 
100 ' 

... ... 

c..l ~ -10-'Jl 'f!,~ 

--'t .'.;I nJl • \ mi \ ~e-C..l. 

~ • 11qq ~ \c.l. 

ta '-'o )l.,&C\C\) :.~.~:H-~ . [ 
aooo I 

-uH --'I .3 ,.J 

-1-Ll-'1:). 

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

................ ..a. 

__ , l 
t rt~~~~;;;:;;.,,.--:..:,.7r.-::::::::-:-.,;--.:::-==,.-:-;.,:---'T':'.~"'.""'.'"'"'.":"--.--.---l 
. /'//~ --a 

... ... ... , __ 

SH>li C\ C.111\(j 
SIi) VAL .. I .S1E•I 

~ , l~'l'\ ~ IUJO~ 
RESUl.l 8.'}1£•l 

:~EC I Ool,.3-Z 

L'\iS- \?.~(.\1.C\"1) "g, '1,£-1 
JOO 

... ... .. . 

l .. 
.... .................. 

I 

52.1 



WHC-S0-WM-DP-025 

SA1'1PLE HU11BER: 4 

f,ddend um 6 Rev 0 
~cl-#1 · . 

SAl'IPLE DATA: 522. 
DIRECT READ PH: 11 .996 Jfl_ ~ , IS. 1-i-

OERIUATIUE OUTPUT, dE/dU 

0 1 2 3 4 5 6 7 8 9 10 

<-- EP 1 

<-- EP 3 

<-- EP 4 
DRU TITRATIOH: 

EQUIUALEHCE PH TITRAHT UOLUl1E COl'IPUTATIOH 

9.72 0.480 0.0000 -7.47 0.586 0.0000 

0' 
4.25 _0.638 0.0000 

3.58 0.696 0.0000 

TITRATIOH TERl'IIHATED BY Lil'IIT OH HUl'IBER OF EQUIUALEHCES PERNISSIBLE. 

JAN 4 1992 5:12 PN 

----- ----

53 



---------c:=:===========W=H=C-=S~D-~W=M-=D=P=-0=2=5=---~--------1 
'I Z}J it-;L Addendum 6 Rev 0 

SAl'IPLE HUl"IBER: 
SAl'IPLE DATA: 
DIRECT READ PH: 

0 1 2 

- -

.. 

5 
897. 

12.022 

3 

DRU TITRATIOH: 

EQUIUALEHCE PH 

9.62 

6.76 

4.18 

~ ~-JS-c,V 

OERIUATIUE OUTPUT, dE/dU 

4 5 6 7 

<-- EP 1 

-

<-- EP 3 

TITRAHT UOLUNE 

0.474 

0.583 

0.634 

TITRATION TERNIHATEO BY PH Lil'IIT. 

JAH 4 1992 6:25 PN 

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

8 9 

<-- EP 2 

COl'IPUTATIOH 

0.0000 

0.0000 

0.0000 

10 

54 
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r--------- - - ----- - ---------------- -- ---

--===============-=--------™™™------ - --==--=-=--=-=--=--=-=-=-=-==-==-=-=--=-=--~-~--===--=-=--=-__j-J : 

l.(') 

M . . 

.. 

M 

SAl'1PLE HUl1BER: 
SAl'IPLE DATA: 
DIRECT REA• PH: 

0 1 2 

DRU TITRATIOH: 

3 
580. 

6.375 

3 

WHC-SO-WM-DP-025 
Addendum 6 Rev 0 

~ £0~ . . 013 

DERIUATIUE OUTPUT, dE/dU ~ ~--lJ'1v 

4 5 6 7 8 

TITRATION TERNIHATED BY PH Lil'IIT. 

JAN 4 1992 5:01 PN 

-

' : : 

9 10 

55 



r .. 
.0 

SANPLE HUNBER: 
SANPLE DATA: 
DIRECT READ PH: 

0 1 2 

DRU TITRATION: 

. 20 . 
897. 

11.496 

J 

EQUIUALEHCE PH 

9.41 

7.86 

4.65 

~ -9o3 =!ff 
~ ~~•1.r,9V 

WHC-SD-WM-DP-025 
Addendum 6 Rev O 

DERIUATIUE OUTPUT, dE✓dU 

4 5 6 

.. :· .. .. . , 

<-- EP 1 

<- EP 2 

<-- EP J 

TITRAHT IJOLUNE 

0.JJ9 

0.438 

7 8 9 

COMPUTATION 

0.0000 

0.0000 

0.0000 

TITRATION TERNIHATED BY PH LINIT. 
BEST AVAILABLE COPY 7:08 PN 

, • . •·.:• ... . · .. . 

10 

56 



SArtPLE HUl'IBER: 
SANPLE DATA: 

21 
898. t- 9J3 H-;2 

DIRECT READ PH: 11 
•
50

\Hc-so-WM-DP- 025 j(c: 4 ,is-9'1-. 
Addendum 6 Rev O 

OERIUATIUE OUTPUT, dE/dU 

0 1 2 3 4 5 6 7 

-- -- ------ ____ .:,,:_-: -.:____ ______ ·-

DRU TITRATION: 

EQUIUALEHCE PH 

9.47 

8.00 

4.63 

3.97 

<-- EP 1 

<-- EP2 

-...,... 

<-- EP 3 

<-- EP 4 

TITRAHT UOLUl'IE 

0.341 

0.440 

1.148 

.1 .201 

8 9 

- -- - -----

COl'IPUTATIOH 

0.0000 

0.0000 

0.0000 

0.0000 

"TRATIOH TERl'IIHATED BY Lil'IIT OH HUNBER OF EQUIUALEHCES PERNISSIBLE. 

· JAH 4 1992 7:21 Pl't 

8EST AVAILABLE COPY 

-J 

10 

- - - -. 

-- 57 
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.-,. 

;;)Hnr L..C. l'\Ul10C.,.,. • t:.~ 

SAMPLE DATA: 898. 
DIRECT READ PH: 11.418 

OERIUATIUE OUTPUT, dE/dU 

0 1 2 3 

DRU TITRATIOH: 

EQUIUALEHCE PH 

9.47 

7.80 

4.52 

4 

TITRATIOH TERNIHATED BV PH LINIT. 

JAH 4 1992 7:JJ Pl1 

5 6 

WHC-SD-WM-DP-025 
Addendum 6 Rev O 

<-- EP 1 

<-- EP 2 

<-- EP 3 

TITRAHT UOLUNE 

0.328 

0.444 

1.154 

7 8 9 

COl'1PUTATIOH 

0.0000 

0.0000 

0.0000 

BEST AVAILABLE COPY 

10 

58 



w r ,1 ,. -- , ,. .._.., __ , , .. 

SAMPLE DATA: 899. 
DIRECT READ PH: . 11.517 

0 1 2 3 

DERIUATIUE OUTPUT, dE/dU 

4 5 

WHC -SD-WM- DP-025 
Add endum ..6. Rev 0 

<-- EP 1 

<-- EP 2 

6 

-J 

7 8 9 10 

M-==-,-------------....:.. __________ _ 

DRU TITRATION: 

EQUIUALEHCE PH 

9.49 

8 .13 

4.40 

--

TITRATIOH TERNIHATED BY PH LINIT. 

JAH 4 1992 

<-- EP 3 

TITRAHT UOLUME 

0~344 

0.429 

1.166 

COl'IPUTATIOH 

0.0000 

0.0000 

0.0000 

BEST AVAILABLE COPY 59 



.., . ., 

. M 

··o 

SAMPLE HUl'IBER: 
SAl"IPLE DATA: 
DIRECT READ PH: 

0 1 2 

36 
522. 

12.016 

3 

f - 9~1 itdi -:tl- I 
.}It( ~-,s•7v-

DERIUATIUE OUTPUT, dE/dU 

4 5 6 

WHC-S0-WM-DP-025 
Addendum 6 Rev 0 

<-- EP 1 

7 

· N - <-- EP 3 

DRU TITRATIOH: 

EQUIUALl;HCE PH 

9.75 

7.07 

3.22 

-

TITRATI ON TERl'IIHATED BY PH Lil"IIT. 

JAH 4 1992 11:26 Pl'I 

TITRAHT UOLUl'IE 

.0.469 

0.581 

0.767 

. .... 

8 9 

<-- EP 2 

CONPUTATIOH 

0.0000 

0.0000 

0.0000 

BEST AVAILABLE COPY 

60 
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.-. 

- ··- ----:::====-==-:::~::::,--.-W-HC---SD--=WM=-=-=D=P-=0-25-·----------·---------r,o-~1-aaj 

Addendum .6 Rev O 1 
SAl"IPLE NUMBER: 
SAl'IPLE DATA: 
DIRECT REAO PH: 

0 1 2 

DRU TITRATIOH: 

37 
897. 

12.022 

3 

EQUIUALEHCE PH 

9.64 

6.87 

{( - Cr 3 C(> 1)-C\ {t.;;.. 

~ ~ ./.S-~1.---

DERIUATIUE OUTPUT, dE/dU 

4 5 6 7 

R-9 

<-- EP 1 

TITRAHT UOLUl'IE 

0.481 

0.591 

8 9 

<,-- EP 2 

CONPUTATIOH 

0.0000 

0.0000 

TITRATION TER"IHATED BY PH LINIT. 
I " 

JAH 4 1992 11:35 PN _.;_' '_ : ~---:~~ > 
- . -;,, 

' -----------------
j \• 
l , . 

. / ··' 

BEST AVAILABLE COPY 
___ .,, 

61 
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Lab Segment Serial No.: 
R933 
Analysis: 
CYANIDE 

Instrument: 

WHC-SD-WM-DP-0~5 
Addendum 5 ·Rev 0 

WESTINGHOUSE HANFORD COMPANY 
222-5 LABORATORY 

ANALYTICAL BATCH 
Customer ID: 
3AP891-1 
Sample Prep: 
UNDIGESTED 

Procedure/Rev: 
MILTON ROY SPEC 301 AL10724 LA-695-102/8-0 
Technologist: Date: 
E. COLVIN 1-31-92 
Starting Time: Temperature: 
N/A N/A 
Ending Time: Chemist: 
N/A D. BISENIUS 

Description Lab ID Description 
1 INITIAL LMCS CHECK STD R931-5578 11 
2 REAGENT BLANK R932-5678 · 12 
3 SAMPLE 3AP891-1 R933-5778 13 
4 FINAL LMCS CHECK STD R938-5578 14 
5 15 
6 16 
7 17 
8 18 
9 19 

10 20 

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

LMCS CHECK STD 75C11-X/0.100 ml 

Lab ID 

Final Vol. of 
Standard 

N/A 

A-6000-881 (03/92) 

-----· 62 



- ·• -·• - •I 

... ... 

... , __ 

CYANIDE ANALYSIS - UNDIGESTED SAMPLE 
WHC ~SO-WM~DP~025 
Adderrdum 6 Rev O 

ABS , ()I.S
llla.Ji:. • , oo 'I 

.. . ,; ..... 

- • I 

__ , 

-, __ 

-·• -·• __, .. . a 

... ... , __ 
- 3 I -'12 

-·• -·• 

, __ 
.1,; !;,I., 

,....., .. , .... , 
-.,. 

...,_ .., 
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'• 

-1DAYS DATE: 1-31 - 1992 

ROLL NO. : 80028 

Y- INTERCEPT= -. 004303 
SLOPE= .16726 

SAMPLE ID#: R-932 BLANK 
SAMPLE SIZE: 0 
WVL AND ABS= 580NM 0.004 A 

SAMPLE ID#: R-931 75C11-X STD 
SAMPLE SIZE: 100UL-10ML-500UL 
WVL AND ABS= 580NM 0.703 A 

SAMPLE ID#: R-933 
SAMPLE SIZE: lOOUL 
WVL AND ABS= 580NM 0,015 A 

AMPLE ID#: R-934 
SAMPLE SIZE: 750UL 

VL AND ABS= 580NM 0,060 A 

SAMPLE ID#: R-934 DUPLICATE 
AMPLE SIZE: 750UL 

' LAND ABS= 580NM 0.062 A 

t. .PLE ID#: R-934 + SPIKE 

WHC-SD-WM-DP-025 
Addendum 6.Rev 0 

SAMPLE -SIZE: 750UL + 100UL-10ML-500UL 75Cll-X SPIKE 
VL AND ABS= 580NM 0.752 A 

-SAMPLE ID#: R-935 
SAMPLE SIZE: 750UL · 

, VL AND ABS= 580NH 0.071 A 

~ AMPLE ID#: R-936 
SAMPLE SIZE: 750UL 
WVL AND ABS= 580NM 0.057 A 

SAMPLE !Di: R-936 
SAMPLE SIZE: 750UL 
WVL AND ABS= 580NH 0.064 A 

SAMPLE IDi: R-938 75C11-X STD 
SAMPLE SIZE: 100UL-10ML-500UL 
WVL AND ABS= 580NM 0.721 A 

TECHNOLOGIST SIGNATURE: __ 6,/_--"C-L.~--=-=-------
"l<.: SIGNED: /- 3/-/992.. 

SIGNATURE ABOVE REPRESENTS CHEMICAL TECHNOLOGIST/ 
CHEMIST T~AT COMPLETED THE ANALYSIS RUN ON PAGES 64 TO 66 

-J 
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WHC-SD-WM-DP-025 
Addendum 6 Rev 0 r . 

CALIBRATION CURVE LACHAT NON-DISTILLED 25ML 

CYANIDE DATE: 12-02-1991 

CALIBRATION STANDARD# 351-R, 998 MG/ML CYANIDE 

DILUTION FACTOR = 10/. 1 = 100, WORKING 'sTANDARD = 998 /100 = 9. 9800 

PIPET SIZE MICROGRAMS CYANIDE TOTAL ABS NET ABS 
--------------------------------------------------------------------------------------------------------------------------------------
BLANK * 0 * .012 * 0 * 

* * * * SOUL * .499 * .0900 * .0780 * 
* * * * SOOUL * 4. 990 * . 8090 * .7970 * 
* * * * 1000Ul * 9.980 * 1.6370 * 1.6250 * 

Y INTERCEPT =-.004303 

M 
SL.OPE = .162726 
C C = .999953 
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WHC-S0-WM-DP-025 
Addendum 6 Rev O 

CALIBRATION CURVE LACHAT NON-DISTILLED 25ML 

CYANIDE DATE: 12-02-1991 

CALIBRATION STANDARD# 351-R, 998 MG/ML CYANIDE 

DILUTION FACTOR: 10/.1: 100, WORKING STANDARD: 998 /100: 9.9800 

PIPET SIZE MICROGRAMS CYANIDE TOTAL ABS NET ABS 
--------------------------------------------------------------------------------------------------------------------------------------
BLANK * 0 * .012 * 0 * 

* * * * SOUL * .499 * .0900 * .0780 * 
* * * * SOOUL * 4.990 * .8090 * .7970 * 
* * * * 1000UL * 9.980 * 1.6370 * 1.6250 * 

Y INTERCEPT :-.004303 
SLOPE : , . 162726 
C C : .999953 

-J 

. I 
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Lab Segment Serial No.: 
R933 
Analysis: 
ARSENIC 

Instrument: 
PERKIN ELMER WA77479 
Technologist: 
D. R. JACKSON 
Starting Time: 
8:00 
Ending Time: 
3:00 

Description 
1 INITIAL LMCS CHECK STD 
2 REAGENT BLANK 
3 SAMPLE 3AP891 -1 
4 SAM DUP OF 3AP891 
5 SPIKE OF SAMPLE 3AP891 
6 FINAL LMCS CHECK STD 
7 
8 
9 

10 

WHC-SD-WM-DP-025 
Addendum 6 Rev 0 

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

ANALYTICAL BATCH 
Customer ID: 
3AP891-1 
Sample Prep: 
UNDIGESTED 

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

Date: 
1-7-92 

Temperature: 
N/A 

Chemist: 
R. K. FULLER 

Lab ID Description 
R931-5595 11 
R932-5695 12 
R933-5795 13 
R933-5895 14 
R933-5995 15 
R938-5595 16 

17 
18 
19 
20 ~~----------....__ ____ _. 

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

LMCS CHECK STD 129B3C/.500 ml 
SPIKE 129B3C/.500 m L 

Lab ID 

Final Vol. of 
Standard 

N/A 
N/A 

A-6000-881 (03/92) 
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ARSENIC ANALYSIS - UNDIGESTED SAMPLE 
WHC-SD-WM-DP-025 
Addendum 6 Rev 0 
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ARSENIC ANALvsis - UNDIGESTED SAMPLE 

WHc~so-WM-DP-025 
Addendum 6 Rev O 
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WHC-SD-WM-DP-025 
Addendum 6 Rev 0 

I WESTINGHOUSE HANFORD COMPANY 
222-S LABORA. TORY 

CALIBRATION RECORD 

Analvte: As 
Procedure: LA-355-131 Revision: 8-0 
Instrument: PERKIN ELMER Property No.: WA77479 
Technoloaist: D. R. JACKSON Pavroll No.: 6C275 !Date: 1-7-92 

Calibration Standard: 128B38C 
Analvte Concentration: 0.100 ppm 
Tvoe of Calibration: LINEAR 

Dilution Concentration Instrument Readina Unit 
1 0.000ml 0.0ng 0.000 
2 0.200ml 20.0 ng 0.344 
3 0.400ml 40.0 no 0.662 
4 1.000 ml 100.0 no 1.501 
5 
6 ' 

7 
8 
9 

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

Comments: 

A-6000-882 (03/92) 
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WHC-SO~WM-OP-025 
Addendum 6 Rev O 

WESTINGHOUSE HANFORD COMPANY 
222 S LABORATORY -

ANALYTICAL BATCH 
Lab Segment Serial No. : Customer ID: 
R933 3AP891-1 
Analysis: Sample Prep: 
MERCURY UNDIGESTED 

Instrument: Procedure/Rev: 
PERKIN ELMER WAn479 LA-325-102/8-0 
Technologist: Date: 
D. R. JACKSON 1-21-92 
Starting Time: Temperature: 
8:00 N/A 
Ending Time: Chemist: 
3:00 R. K FULLER 

Description Lab ID Description 
1 INITIAL LMCS CHECK STD R931-5597 11 
2 REAGENT BLANK R932-5697 12 
3 SAMPLE 3AP891 -1 ' R933-5797 13 
4 SAM DUP OF 3AP891-1 R933-5897 14 t--+-----------------1 
5 SPIKE OF SAMPLE 3AP891 "'."'"1 R933-5997 15 ----------'-----+-----6 FINAL LMCS CHECK STD R938-5597 16 -----------------7 17 t--+-----------------1 
8 18 t--+-----------------1 
9 19 t--+-----------------1 

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

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

LMCS CHECK STD 129B38D/.300 ml 
SPIKE 129B38D/.300 ml 

-J 

Lab ID 

Final Vol. of 
Standard 

N/A 
NIA 

A-6000-881 (03/92) 
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MERCURY ANALYSIS - UNDIGESTED SAMPLE 
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~ddendum 6 Rev O 
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WHc: so-WM-DP~025 
Addendum 6 Rev 0 

I WESTINGHOUSE HANFORD COMPANY 
222-S U\BOPATORY 

CALIBRATION RECORD 

Analvte: Hg 
Procedure: LA-325-102 Revision: 8-0 
Instrument: PERKIN ELMER Prooertv No.: WA77479 
Technoloaist: D. R. JACKSON Pavroll No.: 6C275 !Date: 1- 21-92 

Qilibration Standard: 129B38D 
Analvte Concentration: 0.1000 oom 
Type of Qilibration: LINEAR 

Dilution Concentration Instrument Reading Unit 
1 0.000 ml 0.0na 0.000 
2 0.100 ml 15.2 na 0.090 
3 0.250ml 38.0 ng 0.236 
4 0.500ml 76.0 ng 0.458 
5 
6 
1 
8 
9 

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

· Comments: 

A- 6000- 882 (03/92) 
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WHC-S0-WM-DP-025 
Addendum 6 Rev 0 

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

ANALYTICAL BATCH 
Lab Segment Serial No.: Customer ID: 
R933 3AP891-1 
Analysis: Sample Prep: 
SELENIUM UNDIGESTED 

Instrument: Procedure/Rev: 
PERKIN ELMER WA77479 LA-365-131/8-1 
Technologist: Date: 
0 . R. JACKSON 1-29-92 
Starting Time: Temperature: 
8:00 N/A 
Ending Time: Chemist: 
2:00 R. K. FULLER 

Description Lab ID Description 
1 INITIAL LMCS CHECK STD R931-5596 11 
2 REAGENT BLANK R932-5696 12 
3 SAMPLE 3AP891-1 R933-5796 1·3 
4 SAM DUP OF 3AP891-1 R933-5896 14 
5 SPIKEOFSAMPLE3AP891-1 R933-5996 15 
6 FINAL LMCS CHECK STD R938-5596 16 
7 17 ------------------t a 1a -----------------9 19 ----------- --------t 

-.. 

. 

Lab ID 

L...;.1...;...0 ..__ _________ __._ ____ ___, ,.;;;;;2...;._0..__ ___ _____ _ _.__ _ _ _ _ ___, 

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

LMCS CHECK STD 133838A/0.500 ml N/A 
SPIKE 133838A/0.500 ml N/A 

A-6000-881 (03/92) 
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SELENIUM ANALYSIS - UNDIGESTED SAMPLE 
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Addendum 6 Rev 0 
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WHc: so-WM-•P: 025 
Addendum 6 Rev 0 

WESTINGHOUSE HANFORD COMPANY 
222-S LABOPATORY 

CALIBRATION RECORD 

Analvte: Se 
Procedure: LA-365-131 Revision: 8-1 
Instrument: PERKIN ELMER Prooertv No.: WA77 479 
Technolooist: D. R. JACKSON Pavroll No.: 6C275 !Date: 1-29-92 

C:llibration Standard: 132838A 
Analvte Concentration: 0.100 oom 
Type of C:llibration: LINEAR 

Dilution Concentration Instrument Readina Unit 
1 0.000ml 0.0na 0.000 
2 0.200 ml 20.0 no 0.274 
3 0.400 ml 40.0 no 0.468 
4 1.000ml 100.0 no 1.132 
_5 
6 
7 
l 
9 

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

Comments: 

A-6000-882 (03/92) 
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Lab Segment Serial No.: 
R933 
Analysis: 

WHC ~SD-WM-DP-025 
Addendum ·6 Rev O 

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

ANALYTICAL BATCH 
Customer ID: 
3AP891-1 
Sample Prep: 

ION CHROMATOGRAPHIC - CHLORIDE UNDIGESTED 

Instrument: 
DIONEX 4000 WB54428 
Technologist: 
M.MEYERS 
Starting Time: 
N/A 
Ending Time: 
N/A 

Descri tion 
· 1 INITIAL LMCS CHECK STD 
2 REAGENT BLANK 
3 SAMPLE 3AP891-1 
4 SAM DUP OF 3AP891-1 
5 SPIKE OF SAMPLE 3AP891-1 
6 FINAL LMCS CHECK STD 
7 
8 
9 

10 

Lab ID 
R931-5572 
R932-5672 
R933-5772 
R933-5872 
R933-5972 
R938-5572 

Procedure/Rev: 
LA-533-105/8-1 

Date: 
1-08-92 

Temperature: 
N/A 

Chemist: 
D.HERT 

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. 

LMCS CHECK STD 73C11DC/.100 mL 
SPIKE 73C11 DC/.050 m L 

Lab ID 

Final Vol. of 
Standard 

N/A 
N/A 

A-6000-881 (03/92) 
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WHC-SD-WM-DP-025 
Addendum 6 Rev 0 .. 

WESTINGHOUSE HANFORD COMPANY 
222 S LABORATORY -

ANALYTICAL BATCH 
Lab Segment Serial No.: Customer ID: 
R933 3AP891-1 
Analysis: Sample Prep: 
ION CHROMATOGRAPHIC - FLUORIDE UNDIGESTED 

Instrument: Procedure/Rev: 
DIONEX 4000 WB54428 LA-533-105/8-1 
Technologist: Date: 
M.MEYERS 1-08-92 
Starting Time: Temperature: 
N/A N/A 
Ending Time: Chemist: 
N/A D.HERT 

Descriotion Lab ID Descriotion Lab ID 
1 INITIAL LMCS CHECK STD R931-5571 11 
2 REAGENT BLANK R932-5671 12 

M 3 SAMPLE 3AP891 -1 R933-5771 13 

l---'-4+-S'--A""""M~D....;..U..;_P_,;O'--F_3;;..;..A...;...P....c8....;..9...;...1---'--1 ----1--'-"R.;;_93;;...;;3;._-_,;5c..;c8..;_71-'--~ ~1--'-4+----------- ---1----------l 
5 SPIKE OF SAMPLE 3AP891-1 R933-5971 15 
6 FINAL LMCS CHECK STD . R938-5571 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 73C11DC/.100 ml N/A 
SPIKE 73C11 DC/.050 ml N/A 

A-6000-881 (03/92) 
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WHC-SO-WM-DP-025 
Addendum 6 Rev 0 

WESTINGHOUSE HANFORD COMPANY 
222 S LABORATORY -

ANALYTICAL BATCH 
Lab Segment Serial No.: Customer ID: 
R933 3AP891-1 
Analysis: Sample Prep: 
ION CHROMATOGRAPHIC - NITRATE UNDIGESTED 

Instrument: Procedure/Rev: 
DIONEX 4000, WB54428 LA...a.533-105/B-1 
Technologist: Date: 
M. MEYERS 1-08-92 
Starting Time: Temperature: 
N/A N/A 
Ending Time: Chemist: 
N/A D.HERT 

Description Lab ID Description 
1 INITIAL LMCS CHECK STD R931-5573 11 
2 REAGENT BLANK R932-5673 12 
3 SAMPLE 3AP8.91-1 R933-5773 13 

- -4 SAM DUP OF 3AP891 1 R933 5873 14 
5 SPIKEOFSAMPLE3AP891-1 R933-5973 15 
6 FINAL LMCS CHECK STD R938-5573 16 
7 17 
8 18 
9 19 

Lab ID 

._1_0..___ _________ ___.,_ ____ __, ~2_0 __________ ~----~ 

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of 
Tvpe and Aliouot Vol. and Aliouot Vol. Aliouot Vol. Standard 

LMCS CHECK STD 73C11DC/.100 mL N/A 
SPIKE 73C11 DC/.050 mL N/A 

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

ANALYTICAL BATCH 
Lab Segment Serial No.: Customer ID: 
R933 3AP891-1 
Analysis: Sample Prep: 
ION CHROMATOGRAPHIC - NITRITE UNDIGESTED 

Instrument: Procedure/Rev: 
DIONEX 4000 W854428 LA- 533 -1 05/8 -1 
Technologist: Date: 
M.-MEYERS 1-08-92 
Starting Time: Tern perature: 
N/A N/A 
Ending Time: Chemist: 
N/A D. HERT 

Descriotion Lab ID Description 
1 INITIAL LMCS CHECK STD R931-5576 11 
2 REAGENT BLANK R932-5676 12 
;3 SAMPLE 3AP891 -1 R933-5776 13 
4 SAM DUP OF 3AP891-1 R933-5876 14 
5 SPIKE OF SAMPLE 3AP891-1 R933-5976 15 
6 FINAL LMCS CHECK STD R938-5576 16 
7 17 
8 18 
9 19 

Lab ID 

._1_0_.__ ___ ______ __._ ____ ___, =2-"-0..._ _________ _.__ ____ ___, 

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 73C11DC/.100 ml N/A 
SPIKE 73C11 DC/.050 ml N/A 

A-6000-881 (03/92) 
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"'~, ,:y;= • ,L: ::: 
·; .1. lJ .. l Ef:~ 
,':.,6H . 2:?0 
~..::.:: j_ "(1:'~ 4 
( ,;)'::· . 1 / 3 

File: c:ldxlda.la.191010811.O10 Smr,p/c: LMCSl13C11OB 

~ • Nil RIIF. 

I 

I • F1_1JQRI0'1 • CHLORIOE 

I · I 

.1 . . :] ,,. ·'1· 

.! ' 1· C:'. .• ? 

9 - PHOSPHATE 

I 

4l16U 
.1 '..'.',-:21. q 
,1 ::, ::,: •,:1. 

7. SIJI.FME 

I 

•1 .471 TTT1TTTT7 I 1 TTTTT,,--rn.-p·r,r,rTTTTTTTTT"T7,.-TT7 · 1 

0.00 1.00 200 3.00 too 5 oo 
MlnU1P! 

\ 
(~ \ " ' ~ l (' 

1) .. ' , ,:: 

.. j) ' 
,., 
.. :.:. 

. .,.. • •• :r 

.. :1 .. ' . ..:· 

.I. i) .. . , I 

.!. -·· () .. 

I I 
6.00 

BEST AVAILABLE COPY 
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WHC-S0-WM-D.P-'025 
Addend um 6 Rev 0 

............ ..... - -- . ·•· ·-· .. ..... . .:. .... ...... --- ... ,., __ ... . 

. . ~.:.: t ~-= 

. !! ,,. ·-· -~ ; __ .... _ ' ·- ····'· ! .. :":_ .. , . ' . 

·_;_!? :·_:· ·: 

: . __ :: ......... :::.J :·:--

Rls: c:ldxldilti1!91010811.002 Sample: BLA.NK 

0.094 

0.069 , 

0.044 

0.019 

, -0 .006 

·.031 

-

..(.M~ 
w , www J 

i 
I 

-0.081 j 
I 

.,..,., l 
-0 .1u::> f'• 

0.00 
I ' 

1.00 
I I I I I 

2.00 
I j I II 

3.00 
M1r,tJt~S 

I I I 

4.00 
I j I 

~.00 
I I 

I 

~-.0 J 

BEST AVAILABLE COPY 

-- 103 

-J 

- I 



I ! ~ 

-
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WHC- SD~WM-DP-025 
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·: .. :·:.. ::::. ::.::. :: :::- : ·· ·•·· 

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

~-~ ~:.: .-; -.·: ~-; i. -j · ;: : .... . ·L :.:. ei n :·· _.-:_._. ~- .:; r . . · 

;.._., '. - '. . •~:- .:.~ ·I··. ~- i -- ;_ ~ ~~: [_, ;-·; -· 

' . , ... 

Fi!e: c.:!t!x!dt1!a!!!1!!1!!!!01.D12 S!J!!'!p!e: P.E.•G.•NT BL•N!( R!/32 

13.5 31 ! 
! 
j 

11 .031 ! 

i 
€.031 j 

I 
i 

' 5'1 i ~- ~. I 
l 

, .031 1 
!-I ---·--------

1 
-1 AcS "'"i ~ ~ ,- ,~~1-, ~~, - T1~, ~~~~-~,~1 -,~~~~~~1 ~1~1 ~,~, ~~-~,~1 ~,~~~-~-, ~1~, -,-,~-,~, -~~I 

0.00 1 .00 2.00 3.00 4.00 5.00 6.00 
Min•J1e: 

BEST AVAILABLE COPY 
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· WHG-SO~WM-DP-025 I -, ·-

_:i•.~;\y •• : .. , System Parameters 

. ! System Name : sy~t~~l/qpm .. 
: ' _-: : ;~:NLtmb~r of De tee tc;,r~ . .. , ........ ··~·~ , ; •. '. ........................ . 

·,O,"·loetector . 1 Type ·. r . 1!•"1 · ,: , •. . . . . 
1 
CDM-1 
20. (1(1 

6.00 
0.20 

; "'1k <. J1 - · ·· -· · ~ • • .-. .. ~ ·' • • ~ • • • ~ • • ~ ~-·• • • • • • • • • • •. • • • .. ~ • • ~ • ~. • • • • • • 
J{,}l.\Det~c;:tor : ;1 rea_l ;ti~~-ijplot ._sc:f}~) J .~S) ••••••••••• -~~-• •• ~ •••••• 
· _: .-. ~ Run .J. Ti me - ( minutes) , ••.••• , •.••.•••••••.•......••.••..••...... 

.. · .:,){Sam~!Jng Rate ( secopcis) •••••••• ~ ·. ' •••••••.•.•••••• · •..••••••. 

I ·•. 

,,, : ,::'\,~r: . , riz: . ·. > . ,. ; . . . 

·:~·:·/!-\ ' 
~- DETECTOR 1 PARAMETERS --

Report Options 
sa,,e Data File ............................... ·.............. 'r'e5 
Data File Name: c:\dx\data\91O1O8O1.DO7 
Create ASCII F:eport Fi 1 e. . • . . • • • • . • • • • • . . . • • • • • • • . . • • • • . • • • No 
Print F:eport.......................... . . . . . . . . . • . . . • . . . . . . . \ 'es 
List Peaks Nat Found in this run ..•..•.......••............ No 
Report Unkno1.,ns Found in this run ....... .. ........ ,, . . . . . • . . Yes 
Print Chromatoqrain......................................... Yes 
AutoScale Ct·n·omatoqram to Hicihest Peak..................... Yes 
Fi 11 Peaks ~-Ji th, Co 1 or . • . • • • . . . . . . • . • • . . . . • . . . . • . . . . . . . . • . . ·y·es 
Draw Grid Lines on Chromatoqra~ .....••..... ~ .....•......... No 
Label with Peak Number ....•••.•...............•......•..... Yes 
Label 1,iitli F:etention Times on Cht-omatoqram................. r-!o 
Labe 1 ~,i th Component Name ........ :, . . . . . . . . . . . . . . . . . . . . . . . . . Yes 
Fot·mat File Name: c:\d:: \ met.hod\default.rwt 

Inteqration P3rameters 
S tcirtinq Peal( vJid th (seconds) ... . ................ . .. . ..... . 
F't.:-ak Threshold (m'·/ or uS/data pt interval :, .•.•...........•. 

L (: • i) 
;: , • 5•.)i) 

F'eak Area Reject ......•..•.••.••..•..•...............•....• 
Area Reject for Reference Peaks ........................... . 
Percent F:etentior, TimP l•lindo1,, ·for Reference• P2aks ••••• •• •.• 

T i. me 

L .. :2\~ 
1.28 

Inteqration Ti.med Events 

Desc r· ipt ion 

Start peak detection 
Sta rt peak detection 

Calibration F'aramet2rs 

Number Of Le v~"? ls few Calibt-ation .......................... . 
Calibt·aticin F.i.t Typt? ••••••••••••••••••.••..•••••••••••••••• 

· Replace Or Averacie Calibrations ..•.•.......... .• ...•.•..... 
External or Internal Calibration ..•................•.•..... 
Calibrate by Area or Heiqht ............................... . 
Default Injection './olume, •••.••••.•••.••..•••••.••.•••.•••• 
DefaL1lt Dilution Factor ..• ...•............................. 
F:esponse F ~i:: tor ·for Unkno~·m Peaks ............•............. 
Calibration Standard 1.lolume · ••.....•.•....•••.............. 
Internal Standard Volume ..........•..•.....•..........•... 
Sample Unit .............................................. . 

1'>)(> 
.!.000 
5.0 

6 
(Ju ,~dra .. : ic 
F:ep 1 ac:t::· 
E:: t2r·n .'J. l 
P1t · -=i:?. 
1. G 
10 t. (:, 
1.0 
l . 0 
1. () 
F'F'M 

BEST AVAILABLE COP"t' --- 105 
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'• 

"""" 

-, 

>, 
c.. · 
:> u 
w 
-I 
m 
:5 
~ 
<( 

ti> 
w 
al 

~-

·· U1 :·· 
x~·· .~ ... {;t: 
, . 

:, . , .... _. 

··~:.~: 

I • ~ I \,;;. • - I I ..._ - • - .,_, o ' • 

Amount 
KO = 
Kl = 
1:::2 = 

=KO+ Kit.Area 
6.84259E-002 
5.41881E-005 
-6.00022E-011 

+ K2*t'kea•-•:2 

Le vel Amo1.1r1 t 

WHC~SU-WM-UP-Ul~ 
Addendum · 6 Rev 0 

Ar-ea 

l 1 . l OOOOE -001 19(>:· 
2 2.BOOOOE-001 42=•6 
-:• _, ::, . 60(H)OE-001 8846 
4 1.12000E+OOO 17365 
5 2. 19000E +000 '-12679 
6 4.22000E+OOO 84175 

Heiqht 

349 
848 

1706 
3475 
7321 

12636 

Component# 2 CHLORIDE f•:e t.E·rr ti. on Ti me 
l•Ji.ndov, Size 

1. -1::· 
7.00% Reference Peak FLUORIDE 

Amount = f<O + l<.l t.P1rea + 1<::t.An,:c1t :t-:2 
i< () 
1::: 1 ,_ .. ,_, .- ... ..:.:. 

= 
= 

3.42635E-002 
9.53630E-005 
-6.22379E-011 

Level Amount 

1 
2 
3 
4 
"' ~· 
6 

1.30000E-001 
3.30000E-00l 
6.60000E-001 
l . 31 OOOE ·H)(l(l 
2. 5800GE +(H) (I 
::, • OOOOOE+OOO 

Ai-ea 

1239 
3208 
6~1()2 

l2E186 
27623 
53889 

lleiqht 

r 

...... c-...:, ... ,~ 
567 

1337 
2429 
~;1()~18 

9322 

Component# 3 - NITRITE Retention Time 
Window Size 

1.65 
7. OOi~ Reference Peak FLUORIDE 

A111oun t = KO + 1<1 *Ar-ea + 1,::2ll:Ar-r-:a * t. 2 
1:::0 = 4.41934E - 001 
1: 1 = 1. ::::.9994E-004 
1::: 2 : = -2.77337E-012 

Leve~ 1 P1moun l A1· ea He:·i.qht 

1 1.25000E+OOO 711~, 1213 
2 3.lOOOOE+OOO 19523 3097 
3 6.l.BOOOE+OOO 39962 ~,860 
4 1 . 22300E +(H) 1 81819 12982 ~. 2.40000E+001 17096::, 24711 
6 4.62200E+001 328741 45930 

Component # 4 NITRATE , Retention Timei•i,li{.-,2.35 
F:efet- ence Peak · FLUORIDE . .. .. laJindow .Size :·•.i1r}.~1iJ1.!;.9.oo'l. 
Amount = 1::: 0 + Kl*Area + 1<2*Area**~ ,,'i,, • :,:tF-';(•..,-,. 
KO = 2.98060E-001 ,.,, ·,:,.'. . .- .·:\:,~··:· ; •' _Wt -~ ;,' ~,,'. ;·. 
' ' 1 1 56421E ( 04 ·• •'l: · ,_ ' 1 

'"' r · ' · l • i ' ,:,, = • ... - , i•~~"f:•,t'1' 1 1 • '•.:~C.~";li _! i : '•• • ;,,r> .. •'~:• 4 ~ I 

V.., - -7 1771 lE-01 lf' f 1·1· · · .. , ,-,1-'· .. , ' · '-, ;1• . -- -- -cl•: •tJ·~ ., 
.. .. - • • , . ~ ... . j :.~t ::.. '· . t· /j;.~ ;~~;J i' .. •~-~\:~: :,'_,: .-'11 : ~!;,_ . ,,ei-•• i:..: ·' ~if I , 1 .. ,t ' . ,_.~T,!:liJ-/i ,•• · :·' ... ,. .. ,~~ • ,,._ ,~ ~ •• · t--·""'1; ~;;1

~ · • r·r ,1. : . 1 .,,,.t-,,:1.!~ ..... ,.,. · . , '· .. -, ·~ . .. · ·,r.:· .. •· :. ,.1: · .. 
Leve 1 :·, ~: .Amo1,.1n t:g~l~.i;tl'; . - Arcsa•;_"F.,. v;:: ' · , Heiqht .i~t?::·,« c,- • ~.,;~ .. .. 

. ~ . . , .. if ~ f ~., •• ;~i{h1CI ~- . • ~ •: r,t~ • • , ,,_., • • :,;~ .. 

"! --~i}1;;6~ri~¥G6;,-----'.~·0r'.ii;---~--~~::.;;;c~;~11: f . • : < ... _. 
2 2. 7~000E-t000 15858 ·' , · 1829:;•"-,'it-~i.r;)ljj · \ft·· 
3 5.47000E+OOO :32863 . ·. 3596·-.'.: ._,'.Yi-;,l'-; ·'. .~,.\tif,,~~f• . 
4 1.08200E+001 ., 68(186 . 6938 . •,. _. •:,.~:;'.- · 
5 2 .12300E+001 144490 14096 · ::-i._/ ~(f _ 
6 4. 08909,Et.001 ·. 3Q0858 26722 - ,lJ.l~~itihi:'.- ; 

. - . . •· ··, : •·•:!r. . • ·,:.,gr :i; rr11!11>:t~•!. ,;c •· 
• '·' : C .,,, ,1;~;;· , •. . . . : _. g_k ~ -~-. :. ' "· /lit. i ,,,,. 

tr\}f !i~L : ' . ;~lf: , ltt · /~,
1:it; n6 

' . ... ,:,1:/ -•,,., ,1 •, '!",!l: , , ., ., .. ·Ji}i:.)~,\'il ' .1. 
· .. r .ij_, . • ..; .. : , .. ;.. , .. ~t.-L~.\: ••. · ;-.,~~ .. J. .. ·,.~ . . 

,f 

f -, 
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.. 

.. 

-,· 
) 

·-. ,,·1 ' · 

Component tt 5 BROMIDE . 
F:e ·ference F'eaL FLUOF:I DE 
Amount= l:'. O + f:::l:tJ-\i-ea + 1<2 t:r-w e .. ,~~2 
KO = 8.78746E-OO~ 
1<1 = 1. BJ Ci'iJ ::,E-(H)4 
1<2 = ~ •• Bl ."2.•JOE ·-010 

WHC-SD-WM-DP-025 
Addendum 6 Rev O 

Le·ve 1 Amount 

1 1 • 26(l(H)E +000 9418 
2 3.l.4000E+OOO 1•.)041 ..,. _, 6 . .::::6000E+OOO 4 :,736 
4 1 .23900E+001 4 785::, 
5 2.43100E+001 99:;44 
6 4. 681.00E·H)(d 167809 

Component U c, F'HDSF'HATE 
F:eference Feah FLUORIDE 
Amount = t:::O + 10:tAn::i a + 1,~ 2~.Ar·ea~: :t:2 
KO = 3.9931BE-001 
Kl = 3.17750E-004 
V? = -3.28707E-010 

Leve 1 P,mc,un t. 

1 

' -· 
4 
C: ~· 
6 

1 • 1 ·l UOC•E + (II 1(1 
2. 83,)00E + 000 
~:, . a:::-o,:,,:iE-H,o(, 
1. • :· ::",6(1(lf:: ·H_l (i :. 

: ·· . 1 Bf:OrJE +·)0 J 
4. ::· 1 SOUE+d Jl 

Component# 7 SULFATE 
F:efe,~ence F'eal : FLIJOF: J DE 

'.:1 7 13 
a•.:>sti 

J.67:':'d. 
::::; 47~.7 
7 4::,41 

1::,6618 

/-'\mc:,unt = 1:::0 + 1,::.1.:+:;:11-e- ;:,. + 1,:::?:t:r-·1rE•=:~ t2 
KO = 4. 93[• 33E ··-•.)Ol 
1<1 = 1.230 85E- 004 
K2 = -4.10577E-Ol.1 

Leve 1 F1moun t Area 

1 1. 26000E+(l(l(I 8321 
2 3.14000E+(l(l(I 21~\48 
3 6.26000E+OOO 46141 
4 1.23900E+001 97737 
5 2. 43100E+(11)1 21(11)64 
6 4. 68100E+(H)1 440811 

r:eten t.ion T imE· 
l•Jindov, Size 

HE- i qht 

~.43 
957 

2477 
4298 
E1521 
8473 

F,e·tent.ion Time 
l•Ji.ndol'J Size 

He iqh t 

~ , .-,M ...::....::. , 
6 26 

1 2 77 
2630 
=·~)6(> 

11077 

:=::e.•ter: ticn Time 
l•Ji.ndm·1 Size 

Heiqht 

::,46 
1429 
2990 
6333 

13628 
27239 

2. 5~. 
1 • 00'1/. 

3.85 
1 (> . (1(1~•: 

4.90 
10. i)O~( 

BEST AVAILABLE COPY 
. ,•!- · 
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IC Control File: C:\DX\METHOD\ SYSTEM1 . TE 
. -WHC-SO-WM-DP-025 

Step Time Description Addendum 6 Rev 0 

Init CDM-1 AutoOffset Of'f 
Ir, it CDM-·1 Recorder Marl:: OFF 
!nit CDM-1 Temp. Comp. = 1. 7 
Init CDM-1 Recorder Ranqe = 
!nit CDM-1 Cell ON 
Ir, it. CHA Heater = 25 Deq. .-..... 
Jnit 1.Ja 1 ve p., ON 
!nit 1.'a 1 ve B ON 
In it Inject Valve OFF 
In i. t ACI {\utosflrP OFF 
!nit f'.'\C I F:LY -. ..::. OFF 
Ird l P:C I TTL. 1 OF F 
Init ACI TTL -, .::. OFF 
!rd t ACI AC 1 ON 
Ir, it GPM Start 
Ird t GPM Hc,ld Grad ier,t Clc,c l,: 
Init GF'M F:eset OM 

1 o. 0 CDM-1 Aut o• ffset OM 
1 o . 0 Start Samplinq 
1 0. () GF't-1 F:eset OF F 
2 0.1 CDM-1 Recorde r Ranqe = 
2 (i. 1 Inject Ve. l ve OM 
2 (I. J GPM r~:un Gradient 
~5 ::·. 6 Inject Valve 
4 3. C• ACI Autosmp 

GpmFile: C:\DX\METHOD \ SYSTEMl . GP M 
Lo Pressure Limit= 200 
Hi Pressure Limit= 2000 
Eluant 1 DI WATER 
Eluant 2 - SODIUM CARBONATE 
Eluant 3 - SODIUM BICARBONATE 
Eluant 4 - Eluant 4 

CIFF 
ON 

Clocl:: 

I Deq 
o. 1 

10.(1 
,. 

Time Flc:M 

0.0 2.0 ·94 

., ..., , __ 

• 8 

/.3 

8 

'1/.4 

(I 

1,1 ~. \16 Commf:?n t 

(I 0 

BEST AVAILABLE C-OPY 

. ,,:.. .. . -.1 

.. . , .· . 
. ... . ,· 1•,· · 
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:·:- ·;}il;'\1 
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.)E~, .·\ 
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C 
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Lab Segment Serial No.: 
R933 
Analysis: 

.. . 
WHC-SD-WM-DP-025 
Addendum 6 Rev a 

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

ANALYTICAL BATCH 
Customer ID: 
3AP891-1 
Sample Prep: 

ION CHROMATOGRAPHIC - PHOSPHATE UNDIGESTED 

Instrument: 
DIONEX 4000 WB54428 
Technologist: 
M.MEYERS 
Starting Time: 
N/A 
Ending Time: 
N/A 

Descri tion 
1 INITIAL LMCS CHECK STD 
2 REAGENT BLANK 
3 SAMPLE 3AP891 -1 
4 SAM DUP OF 3AP891-1 
5 SPIKE OF SAMPLE 3AP891-1 
6 FINAL LMCS CHECK STD 
7 
8 
9 

10 

Lab ID 
R931-5574 
R932-5674 
R933-5774 
A933-5874 
A933-5974 
A938-5574 

Procedure/Rev: 
LA-533-105/8-1 
Date: 
1-08-92 

Temperature: 
N/A 

Chemist: 
D.HERT 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

Descriotion 

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

LMCS CHECK STD 73C11DC/.100 ml 
SPIKE 73C11 DC/.050 m L 

-· 

Lab ID 

Final Vol. of 
Standard 

N/A 
N/A 

A-6000-881 (03/92) 



ION CHROMATOGRAPHIC ANALYSI~ (PHOSPH~TE) 
WHC-SD-WM-DP-025 
Addendum 6 Rev O 

-? 

"---'•a.Caac......._,~-
t::J.lt-' R•1/o l>IUNEX 

ST l)ll"l?.CI lbC. RESUL rs~,~ ~"" 
~ fl) VAL 15,11.1.'2. ~.:REC (c,'f 

~ 

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

... ... 

l , , 

-f'O'I -? 

-t-·U'I 

._ ... 
't 

C..T 

UNDIGESTED SAMPLE 

''""O' 

''""O' 

1,101:t - 1,un.,,..J1,U)n• ••ttu/&{,•o) ,-n. 
•-' rt lo.:t,~ 

... , __ 
·,. ~~ 

.,_.., .. . , AMty .. . , 

... ... 

--a - ·• --a 
... 

... -.. 
·---""'1-~-•--1-0--9...;.1..;....;._11"!! __ -M--"-.. "!:"-. ---i. ~ ~ :ll3. -557'1 '""Te~ 

....... , 
... 

._ ... 
"t 

I 

'a;'p°"~- l>IUl£X 

STl>ll"7ICll•e RESUL 'I' 

STI> VAL $,t.l2. :~EC 

~ 

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

- , __ 
, .. 

c,at,a.~ 
,., ¾ 

.,_ 
• . • l 

--

-· 

:1:10 



I ,I 

,,/"' 

,. 

--

Lab Segment Serial No.: 
R933 
Analysis: 

WHC-SD-WM-DP-025 
Addendum 6 Rev 0 

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

ANALYTICAL BATCH 
Customer ID: 
3AP891-1 
Sample Prep: 

ION CHROMATOGRAPHIC - SULFATE UNDIGESTED 

Instrument: 
DIONEX 4000 WB54428 

, Technologist: 
M.MEYERS 
Starting Time: 
N/A 
Ending Time: 
N/A 

Descri tion 
1 INITIAL LMCS CHECK STD 
2 REAGENT BLANK 
3 SAMPLE 3AP891 -1 
4 SAM DUP OF 3AP891-1 
5 SPIKE OF SAMPLE 3AP891-1 
6 FINAL LMCS CHECK STD 
7 
8 
9 

10 

Lab ID 
R931-5575 
R932-5675 
R933-5775 
R933-5875 
R933-5975 
R938-5575 · 

Procedure/Rev: 
LA-533-105/8-1 

Date: 
1-08-92 

Temperature: 
N/A 

Chemist: 
D.HERT 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

Descriotion 

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

LMCS CHECK STD 73C11DC/.100 ml 
SPIKE 73C11 DC/.050 ml 

Lab ID 
. 

Final Vol. of 
Standard 

N/A 
N/A 

A-6000-881 (03/92) 

-- 111 



ION CHROMATOGRAPHIC ANALYSIS (SULFATE) - UNDIGESTED SAMPLE 
WHC-SIT~WM-DP-025 

...,_ ... 
. . ltlb.J - lo-I 

'mfp"~"io"""'- l>IUNc:X 

s ·10H,~l10C. li:ESUL."I "~CL ~ 

5 fl) VAL (,.D'IU.. ;.,;REC ~· •It •~ 

~"" 

AN'yll•\ - -• 
... ... .... 

Addendum 6 Rev O 

't'nr''D 

.._,o 
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WHC-SD-WM-PP-025 
Addendum 6 Rev O 

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

ANALYTICAL BATCH 
Lab Segment Serial No.: Customer ID: 

R933 3AP891-1 
Analysis: Sample Prep: 
GAMMA ENERGY UNDIGESTED 

Instrument: Procedure/Rev: 
WB57237 W857265 LA--548-121/D-0 
Technologist: Date: 
S. LAI 1-08-92 
Starting Time: Temperature: 
N/A N/A 
Ending Time: Chemist: 
N/A S. CATLOW 

Description Lab ID Description 
1 INITIAL LMCS CHECK STD R931-5530 11 
2 REAGENT BLANK R932-5630 12 
3 SAMPLE 3AP891-1 R933-5730 13 
4 SAM DUP OF 3AP891-1 R933-5830 14 
5 SPIKE OF SAMPLE 3AP891-1 R933-5930 15 
6 FINAL LMCS CHECK STD R938-5530 16 
7 17 
8 18 
9 19 

10 20 ~----------~----~ 

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

LMCS CHECK STD 48849/.1 00 ml 
SPIKE 48849/.400 m L 

SAMPLES RERUN. 

Lab ID 

Final Vol. of 
Standard 

N/A 
N/A 

A-6000-881 (03/92) 
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WHC-SD-WM-DP-025 
CANBERRA SPECTRAN-F V2.06 SOFTWARE Addendum 6 Rev 0 

222-S COUNTING ROOM 09-JAN-92 00:04:24 

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: 43 
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 
~-RROR QUOTA TI ON : 1. 96 SIGMA UNCERTAINTY 

Q4~IRONMENTAL BACKGROUND SUBTRACTED 
LLD CALCULATION PERFORMED 
~ASURED ENERGY DIFFERENCES LISTED 
MULTIPLET ANALYSIS PERFORMED 

~CTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANO: 
A~~·vzED BY: 69549 · 

SAMPLE DESCRIPTION: R931-5530 
~tOMETRY DESCRIPTION: 22ML LIQ 
~PLE SIZE: l.OOOQE:.03 LI 
STANDARD SIZE: l.OOOOE+OO EA 
fil'!ALYSIS LIBRARY FILE: ANL205 

/ CONVERSION FACTOR: l.OOOOE-01 

~9lLECT STARTED ON 8-JAN-92 AT 23:14:13 

eot.LECT LIVE TIME: 
REAL TIME: 
DEAD TIME: 

3000~ SECONDS 
3002. SECONDS 
0.07 % 

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

ENERGY CALIBRATION PERFORMED 17-MAR-89 
EFFICIENCY CALIBRATION PERFORMED 16-MAY-91 

-J 
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222-S COUNTING ROOM WHC-SD-WM-DP-025o9-JAN-92 00:04:24 
Addendum 6 Rev O 

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

t '' CENTROID ENERGY FWHM BACKGND NET AREA 
CHANNEL KEV KEV COUNTS COUNTS 

lC 1126. 51 562.89 1.60 178. 154. 

2C 1138.60 568.93 1.60 166. 245. 

3 1209.29 604.27 1.67 217. 1537. 
4 1323.20 661.21 1. 72 138. 1705. 
48 661.85 36. 
SC 1591. 57 795.38 1.80 92. 1114. 
6C 1603.63 801.41 1.80 79. 124. 
7 2345.97 1172. 54 2.39 79. 904. 
8 2664.37 1331. 73 2.09 17 . 895. 
8B 1332.24 9. 
9 2921.88 1460.48 2.58 4. 154. 
9B 1460.85 156. 

ARROR QUOTATION AT 1.96 SIGMA 
EAK CONFIDENCE LEVEL AT 85.0% 

C - MULTIPLET ANALYSIS · CONVERGED NORMALLY 
- ENVIRONMENTAL BACKGROUND PEAK 

~ CKGROUND SUBTRACTION PERFORMED USING FILE BK0012 
BACKGROUND DESCRIPTION: 8KG 
. ACKGROUND COLLECT STARTED ON 30-AUG-88 AT 16:46:00 
BACKGROUND LIVE TIME: 60000. SECONDS 

M 

-

ERROR 
% 

24.5 

22.6 

5.8 
5.2 

13.9 
7.3 

20.l 
7.3 
6.7 

37.4 
16.4 
3.8 

NUCLIDES 

CS-134, 
EU-152 
CS-134, 

81-207 
CS-134 
CS-137 

CS-134 
CS-134 
C0-60 
C0-60 

K-40 

_ j 
=--

.. i 
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222-S COUNTING ROOM 09~JAN-92 00:04:24 
WHC-SD-WM-DP-025 

SAMPLE: R931-5530 Addendum 6 Rev 0 
o· COLLECTED ON 8-JAN-92 AT 23:14:13 -- --
DL ~.,{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 

AM-241 LLD<9.07E+OO LLD<9.07E+OO 
AM-243 LLD<2.51E+OO LLD<2.51E+OO 
BA-133 LLD<2.13E+OO LLD<2.13E+OO 
BA-140 LLD<5.64E+OO LLD<5.64E+OO 
CEPR144 LLD<l.31E+Ol LLD<l.31E+Ol 
C0-60 6.42E+Ol +-4.75E+OO 6.42E+Ol +-4.75E+OO 

CR-51 LLD<l . 19E+Ol LLD<l.19E+Ol 
r~ -134 5.92E+Ol +-5.25E+OO 5.92E+Ol +-5 . 25E+OO 

!"S-137 
~-152 
to-154 
-iY:-155 
FE-59 
-131 

7.57E+Ol +-5.79E+OO 7.57E+Ol +-5.79E+OO 
LLD<4 .66E+OO LLD<4.66E+OO 
LLD<3.70E+OO LLD<3.70E+OO 
LLD<4.11E+OO LLD<4.11E+OO 
LLD<3 :62E+OO LLD<3.62E+OO 
LLD<l.60E+OO LLD<l.60E+OO 
LLD<2.13E+Ol LLD<2.13E+Ol 

'(, ,0 LLD<l. 09E+OO LLD<l. 09E+OO 
'-iij-:,4 LLD<l.33E+OO LLD<l.33E+OO 
NA-22 LLD<l .31E+OO LLD<l~31E+OO 
~B-95 LLD<l.64E+OO LLD<l.64E+OO 
NP-237 LLD<8.56E+OO LLD<8 . 56E+OO 

..Pij-239 LLD<l . 19E+04 LLD<l . 19E+04 
PU -241 LLD<4.05E+05 LLD<4.05E+05 

;~-224 LLD<2.59E+Ol LLD<2.59E+Ol 
,&'\-226 LLD<2.39E+Ol LLD<2.39E+Ol 
RU-103 LLD<l.48E+OO LLD<l.48E+OO 
RU103 LLD<l . 56E+OO LLD<l.56E+OO 
RURH106 LLD<2.91E+Ol LLD<2.91E+Ol 
SB-125 LLD<l.25E+Ol LLD<l.25E+Ol 
SE-75 LLD<l.83E+OO LLD<l.83E+OO 
SN-113 LLD<2 .09E+OO LLD<2.09E+OO 
SR-85 LLD<l.74E+OO LLD<l.74E+OO 
TH-228 LLD<l.02E+02 LLD<l.02E+02 
U-235 LLD<l.58E+OO LLD<l.58E+OO 
Y-88 LLD<l.llE+OO LLD<l.llE+OO 
ZN-65 LLD<4.27E+OO LLD<4.27E+OO 
ZR-95 LLD<2.91E+OO LLD<2.91E+OO 

TOTAL 1.99E+02 +-9.15E+OO 1.99E+02 +-9.15E+OO 

EXPECT DIFF 

59.54 
74.67 

356.02 
537.27 
133.51 

1332.50 
1173. 24 
320.09 
795.84 
604.70 
661.65 

1408.01 
1274 .45 
105.31 

1099.25 
364.'48 

1460.75 
1596.20 
834.83 

1274.55 
765.78 
86 . 50 

129 .30 
148 . 57 
240.99 
186 .10 
497.08 
497.08 
621.80 
176.33 
264.66 
391.67 
513.99 
84.37 

185.71 
1836.06 
1115.55 
756.73 

-0. 77 
-0.70 

-0.47 
-0.43 
-0 . 44 \\)~ ·1 · XI_ f-LS • ~1../ 

STANDARD DEVIATION= 0.16 

Et. . .. . = ***** MEY/DISINTEGRATION 
MAXIMUM PERMISSABLE ACTIVITY• l.28E-09 UC/LI 
TOTAL MEASURED ACTIVITY• l.99E+02 (+-9.15E+OO) UC/LI 
% TECH. SPEC .. •******(+-****) 
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~RROR QUOTATION AT 1.96 SIGMA 
CONFIDENCE LEVEL AT 85.0% 

PEAKS NOT USED IN ANALYSIS 

CENTROID ENERGY NET AREA ERROR 
CHANNEL KEV COUNTS % 

1126.51 562.89 154. 24.5 
1138. 60 568.93 245. 22.6 
1603.63 801.41 124. 20.1 

WHC-SO-WM-OP-025 
Addendum 6_ Re~ O 

GAMMAS/SEC 

l.·90E+Ol 
3.06E+Ol 
2.lOE+Ol 

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION 

CENTROID ENERGY NET AREA ERROR GAMMAS/SEC 
· "@iANNEL KEV COUNTS % 

- 2921.88 1460.48 154. 16.4 4.50E+Ol 

M 

-

---'1.1.8 
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WHC-SD-WM-OP-025 
-1N BEF:fJ1 3F' E ClF: ;-',N-r 1':. 'k, 30F Hh',F:E Addendum 6 Rev 0 

,; . 

::: -s COUN TING ROOM ,'.) 9 - -.it, H - 7 2 - •,..1 · -: : : :i 

MC~ UNIT NU MBER: 1 · ADC UNIT NUMBEr.: ,..-: :. •._I 

DET ECTOR NUMBER ; ~ , GEOMt:H: 'i' i-lUi-'iBER ;. 
SPECTRUM SIZE: 4096 CHANNELS 
ORDE R or SM • OfHING FUNCTION: 
NUMBER OF BACKGROUND CHANNELS: 
F' E td< C O i·I f I [I I:: j,jt: E F ;-', : TOR ; :-:l: i . 0 i; 

.,.. 
, ! 

l DENT I F I CA T I ON Ei-! E F: G Y W I ND OW : + ·- l , ::i ,:, iG:. 1,; 
ERROR OUUTATION ; 1 , 96 3IGM~ UHCERTA[HTY 

ENVIRONMEN T~L BAC K GROUND SUBTkACT~D 
L I_ [I U1 j_ C I.JI_ (i r I () j-i F° E ;:: F () f: i·i Er, 

- ii EA SU F: E Ii ENE F: G 'i' JI I FF E F: ENC r_ 3 L: =·TE f i 
i1UL TI F' LE r .,i·I ,1L '( 3 U3 F'E F FiJr.:i•j ED 

3r' ECTF:AL DATA F:EAD DIRECTLY FF::OVi i·H.l i....T j ~: Ht-1 1·-!i•i Ei.... 
'.} F: 

M 
~ AMPLE DESCRIPTION: E93 2- 5 ,::,3.:,, 1 "' - .... 

J. '.J~Hr 
n OMETRY DESCRIPTION : 22ML LIQ 

....,.. =- 1-1ii F'L E SIZE : 2,2GOOE-0:2 LI 
s r ri1rn H u, s I z E ;. t , -:.1 o o o E + o o ::: 1-1 
~NALYS IS LIBRARY FILE; ANL205 

~ . 

"°" COLLECT LI VE iIME: 3000 ,. SECONDS 
3002, SECOND S - l~:E 1-'1L T Hi C: ·; 

DE AD TIME: 0. 07 ; .. 

, .... . -. , . ---
1•;1·~ 1-! L l / .:.:,, r1 ,·-: ... .., i 

DEC AYED TO ,., • Dt1YS r O, 000 ,:, HOUF:S BF.FOF:F ·r HE S 1,:,R1 Ct F C()! LE C:i 

Ei~ERG'i' C,-',LIBF:~'iTIUN p :;.:;::F OR11r-: r, 17-i·, ~·,r.:- -:~ 7-' 
E F F I C I EN CY CAL I BR AT I ON F' E F: FORM E l'I 1 ,:, -- ,,11'.; ·,· - 'i 1 

BEST AVAILABLE COPY 

.. 
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i::, I< C E tH RO 1 (I 

CHANNEL 

;:: ;.1 F-: r: r3 i' F li.1 H i·i 
' ' .- I l I \ t. .,, 

1 

lB 
2921.1\'.:, 14,::,0.1: 

ERROR QUOTATION AT 1 , 96 SIGMA 

F' E:i-'1 i< CO iff I DEN CE L E t,i EL :"1 T 8 :; , 0 ;,; 

t1 N ~·: L ·t ;;= 4 =· 
WHt-SD-WM- DP-025 
Addendum 6 Rev O 
Br1Cl<GUU 
C0UNTE, COUi•.:T·~. 

4 ; l :: -:-

1 ~i6 . 

ii - ENVIR0NMENTt1L f :AO:GROUND F'E.1• i': 

Bt"-1O:GF:0UND SUBTRACTION F'EF:F0F:MED u::.rNG FILE 1:: i--:001: 
BACKGROUND DESCRIF'TION: BKG 
BACK G F: 0 LIND C 0 L L E C i ST t.:i F: TED ON 3 ,:, - AUG - 8 E: ,-H 1 ·=· : 4 ·=- : G ) 
BACKGROUND LI9E TIME : 600C11 i. 3E !~ Ol-!D3 

1 :; , 7 f'. - 4 ,::, 

•. ,\ '=· 

BEST AVAILABLE COPY 

... 
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2 2 2 - S CO LI i H I N G F: 0 0 M 

SAMPLE: R93 2 -3630 10 1~P 
WHC-SD-WM-DP-025 
Adde~d um _6 Rev O . 

DATA COLLECTED ON ;-JAN-92 ~T 03:31:13 

·~· ~ - _i ,; :·: - · ~ - · 'I o l - -

l:iEC.,;'( E.(I TO i1, [I {1 'i' :3 ! 0 ,. ,:, ·:i O O H iJ l fr: 3 c< ;~ r O i;_ i:: i n L :::: r , ~1 i·:.: :· i. ) :=· ,: C: L : . i·::..: : 

R ~ D I O N LI C L I D E ,:, N t; L ·t ::: .. =· I- E ;: C. r . 

,~uc LI DE ;-'1CTI 1/Il'( cu1-1ci_::r-iT~:::·1T1fJi·i :i:,-l t.J (: .i. / i..:i: E i·i Er;: 0 .. ,.. CG!·· r (, ~ 

AM-241 
AM-243 
BA-133 
BA-140 
CEPR1~4 
C0-60 
CR-51 
CS-134 
CS-137 
EU-152 
EU-154 
EU-133 

- rE-59 
I-131 
K-'10 

_ LA-140 
i'iN-54 
N

• ,.. .~ 
H-.::.:: 

.• ··,:,;-95 
""". ~---.:.-:., / 

"'"FU-239 
' 'PU -241 

-:;;,;-224 
Ft:A·-22t, 

- F:U- 103 
F:U1·)3 

:"')F: U F: H 1 0 .:, 
. ::.,B-·125 
~ r- ..... -c:~c.-.,' ._1 

SN -113 
S ;:~ -85 
Ti-1-228 
U-23'.:; 
.# ""'(""\ 
1 -· c,o 

ZN-C,5 
2: R-9:...i 

i"OH1L 

ME(1 SUF: E:D 

LLD <2 .49E-O~ 
LLD <6.99E-03 
LLD <1,1 3E -03 
LLD <l.~lE-02 
LLD<3 , 77E-02 
LLD <6,45E-03 
L~D <2,73E-02 
LLD <3.57E-03 
LLD <6 , 0l~-03 
LLD <3.42E-02 
LLD <1.34E-02 
LLD<1 , 18E-02 
LLD<9.91E-03 
LLD <3,39E-03 
LLD <l ,02E -01 
LLD <7 , 56E-03 
LLD <4 i 01E-03 
LlLD <1 , 7~E-03 
LLD <4,08E-03 
LLD <2 . 77E-O~ 
LLD <3 , 17Et01 
LLD < l,05Et03 
LLD < t, .. 3JE-G2 
L L D < 6 ,. 0 :i F - 0 : 
LLD <3,19E-03 
LLD <3, 36E-·)3 
LLD < 7 !- OlE-02 
LL D < 3 , 2 ·1 E - 0 2 
LLD <4.33E-C.3 
l. L \:I -.:: -~ • S 2 r~ - 0 3 
LLD <4 . 66E-03 
LL D -.:: 2 , 9 7 E - 0 1 
L L \:I -.:: II , 1 6 F-: - 0 3 
LLD <3,12E-03 
LL D < 1 • 5 2 E - ,:_, 2 
LL li < ,:. : 3 7 ~-~ - G 3 

ll·;;F:OF: 

0 , 0 0 i:-~ - 1, 1 + - () • 0 i1 E - 0 1 

ERROR QUOTATION ~T 1,96 SIGMA 
L '- [I CO t-1 F i [IC: i'1 U : I. EI) EL i-'1 T 8 ::i , 0 ;~ 

DEC 1':'i' 
C U F: r: E ,: . T ::: l) 

L u:; · :: 2 , ,1 9 E - 0 :: 

LLD < .::- , ,9E-03 
LLD ·: -ti, i:;;:.>03 
L L D < 1 , •1 1 E - 0 2 
LLii < J, 77E-02 
L L U < 6 , i\ :j E - 0 3 
LLD -:: :, 7:iE-02 
LL1t<3 ,. :.7E-03 
I.LD < t., , ,:,J.E-03 
LL!l <3, ,l2E-02 
LLD <1, 34E-02 
LLJJ <l , lHE-02 
LLD <9,91E-03 
LLD < 3 , 3 9 E - 0 :-~ 
LLJ:i <l , O:? E-01 
LLD <7, :t..E-O :-~ 
L L D < ,~ , ,:., H - 0 3 
Li.:.D < 4 , i',iE::-03 
LLD <A, ,:,SE-03 
LLD <2.77E-02 
l.LD <.3,17Et01 
LLD <1.05E+03 
LLD <6 ,33E-C.'.::: 
LLD < 6 .O~iE-02 
LLD<3.19E-03 
LLD <3 , 36E-03 
1.Lli<7 , 01E-G2 
L L D < 3 , 2 ·1 E ·- ,:) 2 
LLD < .. ~ .. 33E-C,3 
LL\) -.:: I\ • G ::: r.: - 0 3 
LU1 -::-1. 66E-•:, 3 
LLD--:: :, 97E··O:i. 
'- L. JJ < 1 , 1 .:'! r:: - 0 3 
LLD <:-5, 12E-•:•3 
LLD <l,32L-02 
L. i... D < 6 . 3 ? E - !:,:3 

i:i:rn c ;:;. 

0 , C, ,., E - , ) 1 + - ,:;, , 0 0 C: - 0 l 

i '. i:. " 
,-- ... -. - .-c. _: , .- :;_ L · 

s := ~-=· 
-:- 4 I · C• _. -- ~ .. , 

~...,;,::. .,..., .::. ---· -· -.. 
•• } -:.• / t ~-- ... 

.1 3:: .. :!. 

133: . : ~ --- --~~v. ~~ --- ~-/ ~ ~ • o ·~ 
., , .. .. t:""' 
coi , c ~ 

:i ,'.>03, O:·.l 
., -- .. .. -· -'-~ / ... .. -; , _! 

1(,'.:, , 3} 

1G97 .. :~) 
3 C, •1 I· •-1 ,: 

1 1,60 .- ;:_; 
... - ..... -· .-• ,.. 
J. _:.:• 0 ! .... :1) -.. ·- ... -... o..:. ,...l t •:.\..;., 

1: 7 ,:·; 3 ~ 
:.:c, :s ,. 78 

-. . - .. 
·=· C• .. ,__I'~..' 

• ~ - - r 
i~ 7 . ~ V 

14 8.~7 
240 . ~; 
1S6 :- 1 G --- ... , ... .--,~ ,1 ,. tJ\J 

--~ 97 •· o:::. 
.•. '.. -.-. 

C• ~ J. ;- 0 '··-' 

17 ,::, (· 3:~: 
: ~ .::> -4 \=• c-. 
3 :,: J. : (: -:· 
- • - ,.... ,R, 
._I ~ ,_-:, <- :1 :• 

S4 t 3? 
1 i3 '.j :, :::" 1 . 

., -- , ,. 

.l ;:, ..:;,,c, ,. ',.,o 

ll13 1- :3J -- , --· . . _I,:_, .•· ,.::, 
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WHC-SD-WM-DP-025 
Addendum 6 Rev O 

* * * * * * * * * * * * * * * * * * * * * * *-·* * * * * * * * * * * * * 
* 
* 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 09-JAN-92 01:09:14 

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

MCA UNIT NUMBER: l / ADC UNIT NUMBER: 2.0 
DETECTOR NUMBER: 2 / GEOMETRY NUMBER: 43 
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 

tfNVIRONMENTAL BACKGROUND SUBTRACTED 
LLD CALCULATION PERFORMED 
MlASURED ENERGY DIFFERENCES LISTED 
MULTIPLET ANALYSIS PERFORMED 

~ ECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANO: 
A~M YZED BY.: VR 

SAr,r'LE DESCRIPTION: R933-5730 103AP 
n!OMETRY DESCRIPTION: 22ML LIQ 
SAMPLE SIZE: 1.0000E-03 LI / CONVERSION FACTOR: 4.9505E-03 
S ANDARD SIZE: l.OOOOE+OO EA 
~ALYSIS LIBRARY FILE: ANL205 

c.GLLECT STARTED ON 9-JAN-92 AT 00:19:03 

e6LLECT LIVE TIME: 
REAL TIME: 
DEAD TIME: 

3000~ SECONDS 
3002. SECONDS 
0.07 % 

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

ENERGY CALIBRATION PERFORMED 17-MAR-89 
EFFICIENCY CALIBRATION PERFORMED 16-MAY-91 

--~ 
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222-S COUNTING ROOM WHC-SD-WM-DP-025o9-JAN-92 01:09:14 
Addendum S R~v O - . 

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

CENTROID ENERGY FWHM BACKGND NET AREA 
CHANNEL KEV KEV COUNTS COUNTS 

1 1323 . 13 661.18 1.68 71. 7147. 
lB 661.85 36. 
2 2920 .96 1460.02 2.16 10. 153. 
2B 1460.85 156. 

ERROR QUOTATION AT 1.96 SIGMA 
PEAK CONFIDENCE LEVEL AT 85.0% 

B - ENVIRONMENTAL BACKGROUND PEAK 

JlACKGROUND SUBTRACTION PERFORMED USING FILE BK0012 
'B~CKGROUND DESCRIPTION: BKG 
BACKGROUND COLLECT STARTED ON 30-AUG-88 AT 16:46:00 
B~CKGROUND LIVE TIME: 60000. SECONDS 

M 

ERROR NUCLIDES 
% 

2.3 CS-137 
13.9 
17.3 K-40 
3.8 

--, 

124 



WHC-SD-WM-DP-025 
222-S COUNTING ROOM Addendum 6 ~ev O_ 09~JAN-92 01:09:14 

SAMPLE: R933-5730 103AP 
r COLLECTED ON 9-JAN-92 AT 00:19:03 
DL-~YED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT. 

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

NUCLIDE ACTIVITY CONCENTRATION IN uCi/LI 
DECAY 

MEASURED ERROR CORRECTED ERROR 

AM-241 LLD<l.98E+02 LLD<l.98E+02 
AM-243 LLD<4.63E+Ol LLD<4.63E+Ol 
BA-133 LLD<4.12E+Ol LLD<4.12E+Ol 
BA-140 LLD<l.07E+02 LLD<l.07E+02 
CEPR144 LLD<2.69E+02 LLD<2.69E+02 
C0-60 LLD<2.45E+Ol LLD<2.45E+Ol 
CR-51 LLD<2.46E+02 LLD<2.46E+02 
CS-134 LLD<l.83E+Ol LLD<l.83E+Ol 
,£-137 6.52E+03 +-3.89E+02 6.52E+03 +-3.89E+02 
E0-152 LLD<l.24E+02 LLD<l.24E+02 
eQ-154 LLD<7.19E+Ol LLD<7.19E+Ol 
EU-155 LLD<8.36E+Ol LLD<8.36E+Ol 
~ -59 LLD<3.59E+Ol LLD<3.59E+Ol 
1-131 LLD<3.22E+Ol LLD<3.22E+Ol 

-~O LLD<4.72E+02 LLD<4.72E+02 
~-140 LLD<2.20E+Ol LLD<2.20E+Ol 
M~ ~4 LLD<l.53E+Ol LLD<l.53E+Ol 
N LLD<2.55E+Ol LLD<2.55E+Ol 
NB-~5 LLD<l.93E+Ol LLD<l.93E+Ol 
Nr-237 LLD<l.85E+02 LLD<l.85E+02 
PU-239 LLD<2.53E+05 LLD<2.53E+OS 
11tl-241 LLD<7.63E+06 LLD<7.63E+06 
RA-224 LLD<5.33E+02 LLD<5.33E+02 
~-226 LLD<5.15E+02 LLD<5.15E+02 
IW-103 LLD<3.01E+Ol LLD<3.01E+Ol 
R 103 LLD<3.17E+Ol LLD<3.17E+Ol 
RijQH106 LLD<5 .14E+02 LLD<5 .14E+02 
SB-125 LLD<2.76E+02 LLD<2.76E+02 
SE-75 LLD<3.72E+Ol LLD<3.72E+Ol 
SN-113 LLD<4.70E+Ol LLD<4.70E+Ol 
SR-85 LLD<3.30E+Ol LLD<3.30E+Ol 
TH-228 LLD<2.01E+03 LLD<2.01E+03 
U-235 LLD<3.46E+Ol LLD<3.46E+Ol 
Y-88 LLD<l.87E+Ol LLD<l.87E+Ol 
ZN-65 LLD<5.93E+Ol LLD<5.93E+Ol 
ZR-95 LLD<3.68E+Ol LLD<3.68E+Ol 

TOTAL 6.52E+03 +-3.89E+02 6.52E+03 +-3.89E+02 

EBAR = ***** MEV/DISINTEGRATION 
MAXIMUM PERMISSABLE ACTIVITY• 1.16E-08 UC/LI 
TOTAL MEASURED ACTIVITY• 6.52E+03 (+-3.89E+02) UC/LI 
% ~H. SPEC.•******(+-****) 

ERROR QUOTATION AT 1.96 SIGMA 
LLD CONFIDENCE LEVEL AT 85.0% 

ENERGY COMPARISON 
(KEV) 

EXPECT DIFF 

59.54 
74.67 

356.02 
537.27 
133.51 

1332.50 
320.09 
795.84 
661.65 -0.47 

1408.01 
1274.45 
105.31 

1099.25 
364.48 

1460.75 
1596.20 
834.83 

1274.55 
765.78 
86.50 

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

185. 71 
1836.06 
1115.55 
756.73 
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WHC-S0-WM-OP-025 
Addendum 6 Rev 0 

DETECTED PEAKS WERE USED IN THE ANALYSIS 

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION 

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

2920.96 1460.02 153. 17.3 4.47E+Ol 

w • 
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G A M M A S P E C T R U M A r! t: L Y =· I S 

: * * * * * * * * * * * * * * * * * * * * * * * * * * * * * r l J r 1 

CANBERRA SPEC TRAN-F V2,06 SOFTWARE 

222-S COUNTING ROOM 

WHC-SO-WM-DP-025 
Addendum 6 Rev 0 

20- MA Y-92 14 : 12 ;34 

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

MCA UNIT NUMBER: 1 
DETECTOF: NUMBER: 2 

I 
/ 

ADC UNIT NUMBER: 2.0 
GEOMETRY NUMBER: 43 

SPECTRUM SIZE: 4096 CHANNELS 
ORDER OF SMOOTHING FUNCTION: 5 
NUMBER OF BACKGROUND CHANNELS! 4 ON EACH SIDE OF FEAK 
PEAK CONFIDENCE FACTOR! 85.0Z 
IDENTIFICATION ENERGY WINDOW: +- 1,30 KEV 
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY 

ENVIRONMENTAL BACKGROUND SUBTRACTED 
I 

LD CALCULATION PERFOR MED 
EASURED ENERGY DIFFERENCES LISTED 

MULTIPLET ANALYSIS PERFORME D 

f)NALYSIS . OF SPECTRUM SAt)ED IN DISf.~LE! 5D2976 

, NAt YZED BY: ADG 

1PLE DESCRIPTION' ----~-:-:-:--
~ E OM ET RY DESCF:IPTION: 22ML LIQ 

SAMPL~ SIZE: 1,0000E-03 LI 
~TANDARD SIZE: 1.0000EtOO EA 
ANALYSIS LIBRARY FILE! ANLOOO 

1 CON l,,1 ER S I ON Ft: C T OF: : 4 + 7' :5 0 ::i [ -· 0 3 

COLLECT STARTED ON 9-JAN-92 AT 02:25:00 

COLLECT LIVE TIME: 3000. SECO NDS ,,.. 
F:EAL TIME:. 3002+ SECOND S 
DEAD TIME! 0,07 ., 

-'• 

DECAYED TO O. DAYS, 0,0000 HOURS BEFORE THE 51-ART OF CULLECT 

ENERGY CALIBRATION PERFORMED 17-MAR-8? 
EFFICIENCY CALIBRATION PERFORMED 16-MAY-91 

J 

BEST AVAILABLE COPY 
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222-S COUNTING ROOM 

F' E A K 

CENTF:OID ENEF:GY FWHM 
CHANNE L KEV KEV 

1 1323,18 661,20 1, 69 

1B 661,36 
r, 2920,80 1459,94 2, 40 .:: 

;.:B 1460,35 

ERRO R QUOTATION AT 1,96 SIGMA 
PEAK CONFIDENCE LEVEL AT 85,0Z 

WHC-SO-WM-DP-025 
Adde11.dum 6 Re'{_ 0 
A N A L Y S I S 

BA et-:GrlD NET AREt1 
COUNTS COUIHE: 

69, 7541, 
35~ 

1 4 , 153. 
16 7 , 

B - ENVIRONMENTAL BACKGROUND PEAK 

BACKGROUND SUBTRACTION PERFORMED USING FILE BK0012 
BACKGROUND DESCRIPTION: DET t2 BKG 
BACKGROUND COLLECT STARTED ON 11-SEP-86 AT 10:00:00 
BACKGROUND LIVE TIME: 6000, SECONDS 

EF:F:OF. IWCL: DE ~, 
..... 

'") '7 ~. '-' CS-13? 
·1:.:i. 9 

17.9 !\ ·-· ..'.JC, 
11 • 8 

BEST AVAILABLE COPY 

-- 1.28 



222-S COUNTING ROOM 

SAMP LE: R933- 583 0 103AP 

WHC-SO-WM-DP-025 
Addend~~ 6 Rev d 

DATA COLLECTED ON 9-JAN-92 AT 02:25:00 

20-HAY- 9: 14:12:34 

SAYED TO 0. DA YS~ 0,0000 HOU RS BEFO RE THE S T~RT OF COL~ECT 

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

NUCLIDE ACTIVITY CONCE NTR AT ION I N uCi / L! 

MEASURED 

AC-228 LLD <7,40Et01 
AC-228A LLD <7,40Et01 
AC-228B LLD < 1,85Et02 
AG-108M LLD <4,07Et01 
AG-llOM LLD<2,70Et02 
AM-241 LLD < l,90Et02 
AM-243 LLD <5,11Et01 
AM-243A LLD <5,11Et01 
AM-243B LLD <4,85Et03 

i'-- AR-41 LLD <2,37Et01 

1 
AU-198 

-~ BA-133 
BA- 139 
BA-140 

_ Bh-141 
BE-7 

M B I -207 
~..--212 

..n -214 
BI-214 A 

'1"BI-214B 
(.'\IBI-214C 

CD-109 
- CE-139 

CE-141 
"">c E F' F: 1 4 1 

C0-56 
n-.C0-57 

LLD <3,25Et01 
LLD <4,22E t0 1 
LLD <9,64Et01 
LLD < l,21Et02 
LLD <9 ,02Et01 
LLD <3,16Et02 
LLD <2,34Et01 
LLD <1,30Et02 
LLD <5,97Et01 
LLD <5,97Et01 
LLD <1,43E+02 
LLD <S ,30Et01 
LLD<6,06Et02 
LLD <2,18Et01 
LLD <3,41Et01 
LLD <2,79Et02 
LLD < 1,80Et01 
LLD < l,BlE+Ol 
LLD < l,26Et01 
LLD < l,61Et01 

ERROF: 
DECA Y 

COF:F:ECTED 

LLD <7 ,40Et01 
LLD <7,40Et01 
LLD < l,85Et02 
LLD <4,07Et01 
L L [I .:: 2 , 7 0 E t O 2 
LLD < l,90Et02 
LLD <5,11Et01 
LLD <5,11Et01 
LLD <4,85Et03 
LLD <2,37Et01 
LL(l <3,23Et01 
LLD <4 ,22 Et01 
LLD <9,64Et01 
LU1 < 1,21Et02 
LLD <9,02Et01 
LLD <3 ,16Et02 
LLD <2,34Et01 
LLD < l,30Et02 
LLD <5,97 Et01 
LLD <5,97E-l-01 
LLD < l,43Et0::'. 
LLD <S,30Et01 
LLD <6,06Et02 
LLD <2,18Et01 
LLD <3,41Et01 
LLD <2, 7 9E-l-02 
LLD <1,80Et01 
LLD <l,BlE+Ol 
LLD < l,26Et01 
LLD < l,61E+Ol 
LLD <2,41Et02 
LLD <2,24Et01 
LLD <l,71Et01 

E::;:ROF: 

F: EPO F: T 

ENERGY COMPAR:? • N 
( j,: C: \.} ! 

D:F·E,:T 

911, C, 7 
911 • 1 (, 
338 . 4,:_; 
433 +94 
657.7 1.:, 

59 ,. 34 
74.6 7 
74 .. 67-' 
43 ,JO 

1293,64 
411,8 0 
356,02 
165 .85 
i::----, -~ 
'-' ~ / • ..:.:. ,! 

1 90,23 
4 --, •'!" r, 

l l • , • .' ·."" 

569. 70 
727. 2? 
609 t32 
609.3 2 

1120, 28 
1764,51 

88 ,03 
16 5.B5 
145.44 
133,51 
846, "i"c; 
12 ::2 .o <s 
810 .. 7~; 

:0 I F. r-

OJ 
m 
C/) 
-I 

~ 
)> -
~ 
CD 
r 
m 
n 
0 
-0 
-< 

C0-58 
C0-60 
CF:-51 
CS-134 
CS-1 36 
CS-137 
CS -138 
EU-152 
EU-154 
EU-155 
FE-59 
HF-181 
HG-203 
I-13 1 
T-.132 

+-\• OJE+Ot .,,1 b, 88Et03 +--~, 09Et02 

1332.50 
320.05' 
795,84 
818. 31 
661. c:,5 -· (, • -4 ~.i 

,--L..:• ~ 

LLD <7,73Et01 
LLD <8. 75E+Q,J 
LLD <3,59Et01 
LLD < 4, 05Et0 1 
LLD <2,73Et01 
LLD <3,37Et01 
LLD <6,84Et01 
LLD <3,16Et01 

~ -1 34 LLD <2,6 7E t01 
I-135 LLD <9,48Et01 
K-40 LLD <5,79Et02 
KR-85 LLD <7,80Et03 
KR-85M LLD <2,20Et01 
I\F: -87 LLD <7,03Et01 
,- ;.:- -- ':'.' ~ ! • Y-· ...... 0. !'.:" _,_ ,.._ -

~ \ ~ '-\\ 'f L[t < 5 • 9 0 E t O 1 
~. J LLD <l. 17E+02 

V~- LLD <7 , 7 3Et01 
l.>i LLD <8.75E+01 

~~ . LLD < 3 • 5 9 E + 0 1 
LLD <4 ,05 Et01 
LU1 <2.73Et01 
LLD <3,37 Et01 
LLD <6,84Et01 
LLD <3, l6E+c,1 
LLD- :: 2, 67Et01 
LLD <9,48Et01 
LLD <5,79Et02 
LLD <7,80Et03 
LLD <2,20Et01 
LLD <7,03Et01 

14 ~5. 86 
14 ·)8,01 
1274 .•l~Ni 

10 5.31 
1099.25 

48 2.20 
279, 20 
364 ,48 
667,69 
529.6 9 
647,03 

1260.41 
1460,75 
513, 99 
151.. 1.7 
402.5 B 

" -~ 
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MN-54 
MN-36 
NA-22 
~U• -24 

LLD <l. 7 8Et01 
LLD <2 ,03Et01 
L U1 < 2 , 7 5 E + 0 1 
LLD < l.68Et 01 

a-94 LLD < l.78Et01 
-95 LLD < l , 65Et01 

~~-97 LLD <3,05Et 02 
NP-237 LLD <1,81E+02 
NP-238 LLD <6.51Et01 
NP-239 LLD <1,69Et02 
PA-233 LLD <5,98Et01 
PA-23 4M LLD <3,34Et03 
PB-210 LLD <4 , 51Et03 
PB -2 12 LLD <5,06E+Ol 
PB-212A LLD <5,04Et•l 
PB-212B LLD <7.16Et02 
PB-214 LLD <6,31Et01 
PB-214A LLD <6,31Et01 
PB-214B LLD <1.20Et02 
P0-210 LLD <1, 72E +06 
P0-214 LLD <l,88Et05 
P0-216 LLD <1,08Et06 
PU-239 LLD <2.67Et05 
PU-241 LLD <B,15E+06 

· RA-224 LLD <5,19Et02 
RA-226 LLD <5,05E+02 
RB-88 LLD <1.97Et02 

- RE:-89 LLD <9, 73 Et01 
RN-220 LLD <2,34Et04 

M F:U-103 · LLD <3,08Et01 
-~Hl06 LLD <5,98Et02 

· 124 LLD <2,54Et01 
SB -12 5 LLD <2,61Et02 
SC-4 6 LLD <2,15E+Ol 
SE - 75 LLD <3,95Et01 
SN-113 LLD <4,57Et01 

- SF:-85 LLD <3, 42Et01 
SR-91 LLD < 5 . 06Et01 
SR~92 LLD <2,96Et01 

,,_,T?l-182 LLD <7, 26E tO 1 
TC -99M LLD < 1.80Et01 
TE-123 M LLD <2,13Et01 
TE-125M LLD <5,70Et03 
TE-132 LLD <2 , 22Et01 
TH - 228 LLD <2,08Et03 
TH-234 LLD <3,42Et02 
TH -234A LLD <3,42Et02 
TH-234 8 LLD <1 ,43Et 03 
TL-208 LLD <3,04E+Ol 
U-235 LLD <3,55E+Ol 
U-235A LLD <3,55Et01 
U- 235 B LLD < l,6 0E t02 
U-237 LLD <9,24Et01 
W-137 LLD <5.73Et01 
XE-131M LLD <9,41Et02 
yr -133 LLD <6,82Et01 

133M LLD <2.12Et02 
-135 LLD <2.38Et01 

XE -138 LLD < l,85Et02 
Y-88 LLD < l,87Et01 
Y-91 
Y-91M 
ZN-65 

LLD <9,51Et03 
LLD <3,82Et01 
LLD <6,66Et01 

LLD < l • 78Et01 WHC-SO-WM-OP-025 E:~>;, ::::~~ 
LLD <2,03Et01 -Addendum 6 Rev O S46, ;',::, 
LLD <2:75 E+Ol 1274 . 5~ 
LLD <1,68Et01 1368,60 
LLD <l. "SE+•:•1 
LLD < l,63Et01 
LLD <3,05Et02 
LLD <1,81Et02 
LL[l <6,51Et01 
LLD < l ,69Et02 
LLD <5, 98 Et01 
LLD <3, 3 '1 Et 03 
LLD ·::4,51Et03 
LLD <5,06 Et01 
LLD <5,04Et01 
LLD ·G, 16C: +02 
LLD <6,31Et01 
LLD <6,31E+01 
LLD <1,20Et02 
LLD <1,72Et06 
LLD < l.88Et05 
LLD <l,08Et06 
LLD -.:: 2 , 6 7 Et O 5 
LLD <8,1:.:iEt06 
LLD <5.1 9E t02 
LLD <5,05Et02 
LL[l < l.9 7E t02 
LLD <9. 73E +Ol 
LLD <2, 34_E+04 , 
LLD <3,08Et01 
LLD <5 , 98Et02 
LLD <2,54E+Ol 
LLD <2, 61Ei-C.2 
LLD <2,15Et01 
LLD < 3 , 95Et01 
LLD <4,57Et01 
LLD <3,42Et01 
LLD <5,06Et01 
LLD <2,96Et01 
LLD <7,26Et01 
LLD < l,80Et01 
LLD <2,13Et01 
LLD <5,70Et03 
LLD <2,22E+01 
LLD <2,08Et03 
LLD <3 , 42Et02 
LLD <3,42E+02 
LLD <1,43Et 0 3 
LLD <3.04Et01 
LLD -::3, 55Et01 
LLD <3,53EtC,1 
LLD < l,60Et 02 
LLD <9,24Et0 1 
LLD <5,7 3C:t01 
LLD <9,41Et0 2 
LLD <6,82Et01 
LLD <2,12E+02 
LLD <2,3SEt01 
LLD < l,85Et02 
LLD < l,87Et01 
LLD <9,51Et03 
LLD <3,82Et01 
LLD <6,66Et0l 

765 t7? 
6~57. (~2 

86, 50 
984 , 4::; 
2 ?7 • .. ~.I.) 

31 1. 9B 
1001, 03 

239t, l.)0 
239.0C-' 
300 , 1 G 
351, 9::": 
351.92 

804,0G 
799.7(, 
sc,4 ,.9,:, 
129. ·.::o 
148, 5 :1 

lSc:,,-1 0 
183 -~.oo 
1C,31 t8B 

549. 73 
497,0 8 
621,BO 
602 (• 72 
17,:,,33 

1120,'"1~) 
264 .. 6b 
391,6 7' 
513,99 

1383, 94 
11 :~1. 30 

140,:~<l 
159, 00 
109 ,27 
228,. 16 

s,, .. 3 7 
9::, 50 
92.50 
63,3 0 

583,14 

185.7 1 
1 ·43 . 7t, 
20B.OO 
.~85.74 

81, 00 
233.:2 1 
24S-' .. '? 9 
258,41 

1836, 06 
1204,90 

:355 t• 60 
1115,55 

OJ 
m 
CJ) 
-I 

~ )> -s;: 
OJ 
r 
m 
n 
0 
-0 
-< 

--- 1.30 



TOTAL 6.88Et03 +~4.09E+02 6.88Et03 +-4 . 09E+0 2 

~HC-SD=WM-DP~025 
EBr• F: = ***** MEV / DISINTEGF:ATION Addendum 6 Rev 0 
MAXIMUM PERMISSABLE ACTI VITY= 1,16E-08 UC / LI 
TnTAL MEASURED ACTIVITY= 6.88Et03 ( t- 4 ,0 9E+02) UC/ LI 

ECH, SPEC, = ****** <+-****) 

ERROR QUOTATION AT 1,96 S IGMA 
LLD CONFIDENCE LEVEL AT 85 , 0% 

ALL DETECTED PEA KS WERE USED IN THE ANALYSIS 

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION 

CENTROID 
CHANNEL 

ENERGY NET AREA ERROR GAMMAS/SEC 
!<EV COUN TS ,. 

2920,80 1459.94 15 3+ 17,9 4,47Et0 1 

BEST AVAILABLE COPY 

-- 131 
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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 6 Rev 0 

222-S COUNTING ROOM 09-JAN-92 02:08:00 

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: 43 
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 
BffiOR QUOTATION: 1.96 SIGMA UNCERTAINTY 
~~ 

ENVIRONMENTAL BACKGROUND SUBTRACTED 
~ CALCULATION PERFORMED 
MEASURED ENERGY DIFFERENCES LISTED 
MlJ.LTIPLET ANALYSIS PERFORMED 

SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANO: 
YZED BY: VR 

SAl-i~LE DESCRIPTION: R933-5930 103AP 
GEOMETRY DESCRIPTION: 22ML LIQ 
SAMPLE SIZE: l.OOOOE-03 LI / CONVERSION FACTOR: 4.9505E-03 
STANDARD SIZE: l.OOOOE+OO EA 
1'NALYSIS LIBRARY FILE: ANL205 

t~LLECT STARTED ON 

ffi'LLECT LIVE TIME: 
REAL TIME: 
DEAD TIME: 

9-JAN-92 AT 01:17:46 

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 
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222-S COUNTING ROOM WHC-SD-WM-DP~025o9-JAN-92 
Addendum 6 Rev O - 02:08:00 

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

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

lC 1126.35 562.80 1.56 617. 543. 

2C 1138. 54 568.90 1.56 604. 951. 

3 1209.33 604.29 1.68 557. 5904. 
4 1323 .18 661.20 1.72 377. 13718. 
4B 661.85 36. 
SC 1591.47 795.33 1. 73 316. 4358. 
6C 1603.53 801.36 1. 73 308. 381. 
7 2346.19 1172.65 2.10 233. 3546. 
8 2664.67 1331.88 2.15 58. 3327. 
8B 1332.24 9. 
9 2730.50 1364.79 1.53 12. 104. 

-iO 2922.01 1460.55 2.36 8. 156. 
108 1460 .85 156. 

l'? 

ROR QUOTATION AT 1.96 SIGMA 
..e.EAK CONFIDENCE LEVEL AT 85.0% 

~ - MULTIPLET ANALYSIS CONVERGED NORMALLY 
B - ENVIRONMENTAL BACKGROUND PEAK 

BACKGROUND SUBTRACTION PERFORMED USING FILE BK0012 
t!ACKGROUND DESCRIPTION: 8KG 

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

ERROR NUCLIDES 
% 

13.0 CS-134, 
EU -152 

11.6 CS-134, 
B1-207 

2.8 CS-134 
1. 7 CS-137 

13.9 
3.7 CS-134 

11. 9 CS-134 
3.6 C0-60 
3.5 C0-60 

37.4 
22.3 CS-134 
16.9 K-40 
3.8 

~ 
' . 



222-S COUNTING ROOM 'WHC-S0-WM-OP~02509:JAN-92 02:08:00 
ADDENDUM 6 REV 0 

PLE: R933-5930 103AP 
COLLECTED ON 9-JAN-92 AT 01:17:46 

D~ .IED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT. 

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

NUCLIDE 

AM-241 
AM-243 
BA-133 
BA-140 

ACTIVITY CONCENTRATION IN uCi/LI 
DECAY 

MEASURED ERROR CORRECTED ERROR 

LLD<3.28E+02 LLD<3.28E+02 
LLD<8.87E+Ol LLD<8.87E+Ol 
LLD<8.07E+Ol LLD<8.07E+Ol 
LLD<2.32E+02 LLD<2.32E+02 

CEPR144 LLD<4.80E+02 LLD<4.80E+02 
C0-60 4.85E+03 +-2.22E+02 4.85E+03 +-2.22E+02 

~-51 LLD<4.61E+02 LLD<4.61E+02 
-134 4.68E+03 +-2.91E+02 4.68E+03 +-2.91E+02 . 

CS-137 l.25E+04 +-7.21E+02 l.25E+04 +-7.21E+02 
~_IJ -152 LLD<l.30E+02 LLD<l.30E+02 
EU-154 LLD<l.07E+02 LLD<l. 07E+02 
RJ-155 LLD<l. 53E+02 LLD<l.53E+02 
FE-59 LLD<l .31E+02 LLD<l.31E+02 
12 131 LLD<6.41E+Ol LLD<6.41E+Ol 

'l LLD<4.52E+02 LLD<4.52E+02 
0 LLD<2.84E+Ol LLD<2.84E+Ol 

~-.,4 LLD<5.21E+Ol LLD<5.21E+Ol 
NA-22 LLD<3.82E+Ol LLD<3.82E+Ol 
NB-95 LLD<5.04E+Ol LLD<5.04E+Ol 
NP-237 LLD<3.28E+02 LLD<3.28E+02 
-Pt:1-239 LLD<4.65E+05 LLD<4.65E+05 
PU-241 LLD<l. 46E+07 LLD<l.46E+07 

-224 LLD<9.57E+02 LLD<9.57E+02 
oo-226 LLD<9.06E+02 LLD<9.06E+02 

-103 LLD<5.70E+Ol LLD<5.70E+Ol 
RU103 LLD<6.00E+Ol LLD<6.00E+Ol 
RURH106 LLD<l.08E+03 LLD<l.08E+03 
SB-125 LLD<4.74E+02 LLD<4.74E+02 
SE-75 LLD<7.26E+Ol LLD<7.26E+Ol 
SN-113 LLD<8. 72E+Ol LLD<8.72E+Ol 
SR-85 LLD<5.95E+Ol LLD<5.95E+Ol 
TH-228 LLD<3.85E+03 LLD<3.85E+03 
U-235 LLD<6.06E+Ol LLD<6.06E+Ol 
Y-88 LLD<2.55E+Ol LLD<2.55E+Ol 
ZN-65 LLD<l.51E+02 LLD<l. 51E+02 
ZR-95 LLD<8.96E+Ol LLD<8.96E+Ol 

------------------- -------------------
TOTAL 2.21E+04 +-8.09E+02 2.21E+04 +-8.09E+02 

ENERGY COMPARISON 
(KEV) 

EXPECT DIFF 

59.54 
74.67 

356.02 
537.27 
133.51 

1332.50 -0.62 
1173.24 -0.59 
320.09 
795.84 -0.52 
604.70 -0.41 
661.65 -0.45 

1408.01 
1274.45 
105.31 

1099.25 
364.48 

1460.75 
1596.20 
834.83 

1274.55 
765.78 
86.50 

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

185. 71 
1836.06 
1115.55 
756.73 

STANDARD DEVIATION• 0.09 

. = ***** MEV/DISINTEGRATION 
MAXIMUM PERMISSABLE ACTIVITY• l.75E-09 UC/LI 
TOTAL MEASURED ACTIVITY• 2.21E+04 (+-8.09E+02) UC/LI 
% TECH. SPEC. • ****** (+-****) --



ERROR QUOTATION AT 1.96 SIGMA 
LLD CONFIDENCE LEVEL AT 85.0% 

PEAKS NOT USED IN ANALYSIS 

CENTROID ENERGY NET AREA ERROR 
CHANNEL KEV COUNTS % 

1126.35 562.80 543. 13.0 
1138. 54 568.90 951. 11.6 
1603.53 801.36 381. 11.9 
2730.50 1364.79 104. 22.3 

WHC-SD-WM-DP-025 
ADDENDUM 6 REV · O 

GAMMAS/SEC 

6. 71E+Ol 
I. 19E+02 
6.43E+Ol 
2.85E+Ol 

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION 

tENTROID ENERGY NET AREA ERROR GAMMAS/SEC 
CHANNEL KEV COUNTS % 
• w 

922.01 1460.55 156. 16.9 4.56E+Ol 

.: 
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WHC-S0-WM-DP-025 
ADDENDUM 6 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 

222-S COUNTING ROOM 09-JAN-92 15:00:15 

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: 43 
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 

RROR QUOTATION: 1.96 SIGMA UNCERTAINTY 

~ NVIRONMENTAL BACKGROUND SUBTRACTED 
LO CALCULATION PERFORMED 
EASURED ENERGY DIFFERENCES LISTED 

-MULTIPLET ANALYSIS PERFORMED 

. Nl'NALYSIS OF SPECTRUM SAVED IN DISK FILE: .SD2988 
'YZED BY: 

Sf\M~LE DESCRIPTION: R-938-5530 
GEOMETRY DESCRIPTION: 22ML LIQ 

AMPLE SIZE: l.OOOOE-03 LI 
STANDARD SIZE: l.OOOOE+OO EA 

-ANALYSIS LIBRARY FILE: ANL205 

/ CONVERSION FACTOR: l.OOOOE-01 

• LLECT STARTED ON 

'cbLLECT LIVE TIME: 
REAL TIME: 

9-JAN-91 AT 13:42:00 

3000: SECONDS 
3001. SECONDS 

DEAD TIME: 0.03 % 

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

ENERGY CALIBRATION PERFORMED 17-MAR-89 
EFFICIENCY CALIBRATION PERFORMED 16-MAY-91 
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222 -S COU~TING ROOM VIHC-SD-WM-DP-025 09-JAN-92 15:00:15 ADDENDUM 6 _REV 0 ' -

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

CENTROID ENERGY FWHM BACKGND NET AREA ERROR NUCLIDES 
CHANNEL KEV KEV COUNTS COUNTS ,:, 

lC 1126.43 562 .84 1.69 169 . 146. 28.5 CS-134, 
EU -152 

2C 1138 . 45 568.86 1.69 169. 285. 22.7 CS-134, 
BI-207 

3C · 1209 .24 604.24 1.67 160. 1598. 6.2 CS-134 
4C 1217.97 608.61 1.67 140. 39. 33.7 BI-214A 
5 1323 .17 661.20 1.67 119. 1727. 5.1 CS-137 
SB 661.85 36. 13.9 
6C 1591.36 795.28 1. 78 121. 1034. 8.6 CS-134 
7C 1603.48 801.33 1.78 121. 79. 34.4 CS-134 
8 2346 . 23 1172. 67 2.02 73. 1039. 6.7 C0-60 
9 2664.44 1331. 77 2.15 24. 902. 6.8 C0-60 
9B 1332.24 9. 37.4 
0 2920 .61 1459.85 2.35 16 . 155. 18.0 K-40 

lOB 1460.85 156. 3.8 

ERROR QUOTATION AT 1.96 SIGMA 
..e.EAK CONFIDENCE LEVEL AT 85.0% 

- MULTIPLET ANALYSIS CONVERGED NORMALLY 
B - ENVIRONMENTAL BACKGROUND PEAK ,, 
" BACKGROUND SUBTRACTION PERFORMED USING FILE BK0012 

,QACKGROUND DESCRIPTION: BKG 
BACKGROUND COLLECT STARTED ON 30-AUG-88 AT 16:46:00 

..iACKGROUND LIVE TIME: 60000. SECONDS 

. ; 
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222-S COUNTING ROOM WHC-SD-WM-DP-025 09--JAN-92 15:00:15 
ADDENDUM 6 REV O. . 

~.PLE: R-938-5530 
. COLLECTED ON 9-JAN-91 AT 13:42:00 

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 

AM-241 
AM-243 
BA-133 
BA-140 

ACTIVITY CONCENTRATION IN uCi/LI 
DECAY 

MEASURED ERROR CORRECTED ERROR 

LLD<9.04E+OO LLD<9.04E+OO 
LLD<2.38E+OO LLD<2.38E+OO 
LLD<2.08E+OO LLD<2.08E+OO 
LLD<6.08E+OO LLD<6.08E+OO 

CEPR144 LLD<l.34E+Ol LLD<l.34E+Ol 
C0-60 6.46E+Ol +-4.82E+OO 6.46E+Ol +-4.82£+00 

~R-51 LLD<l.13£+01 LLD<l.13E+Ol 
S-134 5.49£+01 +-5.45£+00 5.49E+Ol +-5.45£+00 

S-137 7.67£+01 +-5.81£+00 7.67£+01 +-5.81£+00 
U-152 LLD<5.79E+OO LLD<5.79E+OO 

EU-154 LLD<3.83E+OO LLD<3.83E+OO 
-EU-155 LLD<4.25E+OO LLD<4.25E+OO 

FE-59 LLD<3.96E+OO LLD<3.96E+OO 
-131 LLD<l.6SE+OO LLD<l.65E+OO 

l(l LLD<l.02£+01 LLD<l.02£+01 
lO LLD<l.09£+00 LLD<l.09E+OO 

Hh-o4 LLD<l. 57E+OO LLD<l. 57E+OO 
NA-22 LLD<l.36£+00 LLD<l.36E+OO 

CNB-95 LLD<l.53E+OO LLD<l. 53E+OO 
NP-237 LLD<9.22E+OO LLD<9.22E+OO 

-p\J-239 LLD<l.27E+04 LLD<l.27£+04 
U-241 LLD<3.84E+05 LLD<3.84E+05 

' RA-224 LLD<2.53E+Ol LLD<2.53E+Ol 
cru-226 LLD<2.30E+Ol LLD<2.30E+Ol 

-103 LLD<l.52E+OO LLD<l.52E+OO 
RU103 LLD<l.60£+00 LLD<l.60E+OO 
RURH106 LLD<2.83E+Ol LLD<2.83E+Ol 
SB-125 LLD<l. 25£+01 LLD<l. 25£+01 
SE-75 LLD<l.92E+OO LLD<l.92E+OO 
SN-113 LLD<2.06E+OO LLD<2.06E+OO 
SR-85 LLD<l. 59E+OO LLD<l. 59£+00 
TH-228 LLD<l.08E+02 LLD<l.08E+02 
U-235 LLD<l. 54E+OO LLD<l.54E+OO 
Y-88 LLD<l.13E-Ol LLD<l.13E-Ol 
ZN-65 LLD<3.96E+OO LLD<3.96E+OO 
ZR-95 LLD<2.65E+OO LLD<2.65E+OO 

------------------- -------------------
TOTAL l.96E+02 +-9.31£+00 l.96E+02 +-9.31E+OO 

ENERGY COMPARISON 
(KEV) 

EXPECT DIFF 

59.54 
74.67 

356.02 
537.27 
133.51 

1332.50 -0.73 
1173. 24 -0.57 
320.09 
795.84 -0.57 
604.70 -0.46 
661.65 -0.45 

1408.01 
1274.45 
105.31 

1099.25 
364.48 

1460.75 
1596.20 
834.83 

1274.55 
765.78 
86.50 

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

185. 71 
1836.06 
1115.55 
756.73 

STANDARD DEVIATION= 0.11 

. s ***** MEY/DISINTEGRATION 
MAXIMUM PERMISSABLE ACTIVITY~ l.30E-09 UC/LI 
TOTAL MEASURED ACTIVITY• l.96E+02 (+-9.31E+OO) UC/LI 
% TECH. SPEC.•******(+-****) 

7 

-



ERROR QUOTATION AT 1.96 SIGMA 
LLD CONFIDENCE LEVEL AT 85.0% 

PEAKS NOT USED IN ANALYSIS 

CENTROID ENERGY NET AREA ERROR 
CHANNEL KEV COUNTS % 

1126.43 562.84 146. 28. 5 
1138 .45 568.86 285. 22.7 
1603 .48 801.33 79. 34.4 

I • 

WHC-SD-WM-DP-025 
ADDENDUM 6 REV 0 

GAMMAS/SEC 

l.81E+Ol 
3.56E+0l 
l.34E+Ol 

..... 
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WHC-SD-WM-DP-025 
ADDENDUM 6 REV 0 

· · · ACID DIGESTION ANALYSIS RESULTS 
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ACID DIGESTION RESULTS 
Tmk: 1<XW> 
Qxe: NA 

SanpleNo.: R933 
CusbnerD: 3AP891-1 

Check oic;: Staida'd Blaik Sanple 

... 

Lab IJ: ~1-U:>U:> ~-Ut>U:> ~~-a,u:, ~-aau:, 

Acid Dirnsmn (12-27-91) Comolete Comolete Comolete 
L.ablU: ~-' I -u:,:,u ~-0000 ~-a,oo ~-aa:,u 

IU' _\U 1-a-~it!J 
AILrnirum 112 % 1.50E+2 UM. 1.01E+5 IUM. 1.03E+5 lgl 

Zn: · 96.5 % 2.74E+1 ua/l 4.66E+1 IUCl'l 2.04E+1 ua/l 

Iron 102 % <8.70E+1 UM. <4.35E+2 IUM. <4.35E+2 lgl 

Oromh.m 99.6 % <8.00E+0 ua/1.. 3.51E+3 lgl 3.56E+3 lgl 

B.nm 97 % <1.l:JE+1 ua/1.. <6.50E+1 UM. <6.50E+1 ua/l 

Marnesun 114 % 2.44E+2 UM. 1.04E+3 UM. 1.13E+3 UM. 

Socfiun 156.5 % 1.74E+3 UM. 3.64E+6 UM. 3.69E+6 .lgl 

Silwr 99.2 % <8.00E+o ua/l <4.00E+1 ooiL <4.00E+1 UM. 

lead 96 % <8.00E+1 UM. <4.00E+2 UM. <4.00E+2 UM. 

Coo-nil.m 92.5 % <4.00E+o UM. 6.85E+1 ua/l 7.45E+1 ua/l 
i,... 

Mcll0cl7 b 95.8 % <3.00E+0 ua/1.. <1.5C 
-

ua/l <1 .50E+1 ua/l 

~~ Check 
Staida'd 

~-~ ~.:,u-u:,u:, 

Comolete 
~-~ ~.:,u- u:,:,u 

104.95 % 121 

103 % 101 

100.25 % 126 

103.75 % 107 

102.14 % 100 

NA 116 

NA 177.5 

101.5 % 98.3 

99 % 93.2 

99 % 92.5 

98.2 % 

6 ~ Cl 
I 

:z ~ . Cl 
C: I -
01 
;i::: 

%~ 
C 

% 

% 

% 

% 

% 

% 

% 

% 

% 

1L 

:e: 
~ 
I 

Cl 
-0 
I 

0 
N 
u, 



I 

Lab Segment Serial No.: 
R933 
Analysis: 
ACID DIGESTION 

Instrument: 
METTLER BAL. SNF04495 
Technologist: 
L. MORRISON 
Starting Time: 
NIA 
Ending Time: 
NIA 

Description 
1 INITIAL LMCS CHECK STD 
2 REAGENT BLA.NK 
3 SAMPLE 3AP891-1 
4 SAM DUP OF 3AP891-1 

WHC-SD-WM-DP-025 
ADDENDUM 6 REV 0 

WESTINGHOUSE HANFORD COMPANY 
222-S LA.BORATORY 

ANALYTICAL BATCH 
Customer ID: 
3AP891-1 
Sample Prep: 
ACID DIGESTION 

Procedure/Rev: · 
LA.-505-158/A-2 
Date: 
12-27-91 

Temperature: 
N/A 
Chemist: 
L. OTTMAR 

Lab ID Description 
R931-8505 11 
R932-8605 12 
R933-8705 13 
R933-8805 14 

5 SPIKE OF SAMPLE 3AP891-1 R933-8905 15 
6 FINAL LMCS CHECK STD R938-8505 16 
7 17 
8 18 
9 19 

10 20 

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

Lab ID 

Final Vol. of 
Standard 

LMCS CHECK STD ICP1-1 B482/10 ml ICP2-2B48AA/10 ml ICP3-3B48AA/1 O ml NIA 
SPIKE (Spex) LOT-1450AS/2 ml NIA 

A-6000-881 (03/92) 

1 • 

1.42 
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ACID -DIG~STION ~LYSIS 
WHC-SD-WM-DP-025 
ADDENDUM 6 REV 0 
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Lab Segment Serial No.: 
R933 
Analysis: 
INDUCTIVELY COUPLED PLASMA 

Instrument: 
METTLER BAL. SNF04495 
Technologist: 
T. FRAZIER 
Starting Time: 
N/A 
Ending Time: 
NIA 

Descriotion 
1 INITIAL LMC.S CHECK STD 
2. REAGENT BlANK 
3 SAMPLE 3AP891-1 
4 SAM D UP OF 3AP891-1 

WHc-=sD-WM:-DP..::025 • 
ADDENDUM 6 REV 0 

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

ANALYTICAL BATCH 
Customer ID: 
3AP891-1 
Sample Prep: 
ACID DIGESTION 

Procedure/Rev: 
LA-505-151/B-0 

Date: 
1-22-92 

Temperature: 
NIA 

Chemist: 
L. OTTMAR 

lab ID Description 
R931-8550 11 
R932-8650 12 
R933~8750 13 
R933-8850 14 

5 SPIKE OF SAMPLE 3AP891-1 R933-8956 15 
6 FINAL LMCS CHECK STD R938-8550 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 ICP1-1B48AC/10 ml ICP2-2B48AD/1 O ml ICP3-3B48AD/10 m 
SPIKE(SPEX) ICP1 -1B48Zl10 ml ICP2-2848AAl10 ml ICP3-3848AA/1 O ml 
LOT 1-150ASl2 ml 

Lab ID 

Final Vol. of 
Standard 

NIA 
NIA 

A-6000-881 (03/92) 

1.44 

-J 

, 



s., .•. No 

ICP ANALYSIS -- ACID DIGESTION 
WHC -SD-WM-OfJ- GZS-
ADDENOUM 6 REV 0 

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

' 
o.,. Puo rtly 

R 931. -R~\~,O l >~-; !-1 ::, . , .. ,_ 
o.11,m.ne11on 

ICP 
Semple $1H 

? 

Me1noo,S1anae,o Re~I Un111 
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-J . 
WHC'.""SD-WM-DP-025 
ADDENDUM 6 REV Q· 

C,1Hritio1 Shod.rd : BLAN( 10:23 Aft 22/ 1/92 
nm: ALL_m ~ 

l loteqritions : l 011·Ptit lnteqritioas: 1 

---------- ------------------------------------------· 
A~ Al As B h lie Bi c. 

llhlml (lhlml llPdml (lMm) UPllml UPl!ml (lhlm) (lMml 
Dn Peik 1 2.0ll 8.773 o.m 1.474 l.883 1.188 2.m o.m 
On Put 2 Z.021 8.799 0.714 1,476 1.m 1.189 2.764 o.m 
DD Put l 2.018 8.800 o.m 1.463 l.890 1.188 2.m 0.502 
OtfPukl 1 2.118 8.m 0.710 1.482 l,890 2.778 0.244 
Off Puk2 I 1.196 
ftua -0.101 0,447 0.000 -0.011 0.000 ·0.008 -0.050 o.m 
S.J. 0.004 o.m o.m 0,007 0.008 0.001 0.032 0,001 
: k.S.D. 4,015 l,427 61,636 2251.6" 7.m 61.151 0.223 

c~ Ct Co c, Cu Ea Ft Ht 
(lPdm) U,ulml (IPllml ((Palm) (lhlm) (IPalm) Uhlm) !lhlml 

01 Puk 1 l,788 4,171 1.m 1.112 2.132 2.841 o.m 1,557 
OD Puk 2 3.788 4,190 1.m 1,144 2.146 2.854 0.904 1.591 

Put. 3 1.m • 4.179 1,522 1.156 2.m 2.840 0.870 1.573 
OffPuU 1 l.882 4.134 1.m 1.149 2.091 2.918 o.m 

'DllPuk2 
fteu -o.m 0.047 -0.004 -0.005 0.048 -0.073 0.006 1.574 

0.003 0.009 0.004 0.012 0.007 0.008 0.013 0.017 
l,! ,S.D, 3.126 11.m 103.253 240.000 14.m 10.m 208.Sll I.OSI 

M- Li Li ., 11A fto tu N.i 
IIMml UPdml (IPulml llPDlm) ((Pulml (IPulml (lP1lm) (lfulm) 

2.590 o.m l,347 0.250 0.582 0,947 6.023 9.809 
On rro1t 2 2,597 · o.m 1.m 0.249 0.583 0.941 6.031 9.m 
On Put 3 2.m o.m 3.351 0.249 0.582 0.956 ,.m 9.891 

~ukl 1 2.m 0.362 l.350 0.227 o.580 o.m 5.943 9.815 
ut2 

u -0.041 -0.004 -0.001 - 0.022 0.002 0.019 0.083 0.073 
S,D. 0.007 0.001 0.002 0.001 0.001 0.008 0,004 0,078 
• .S.D, 17.07l 15.746 156,125 2.m 24.744 39.736 4.996 106.410 

"' Ni p ,~ s s~ St Si S1 
(IPulm) (IPllsts) (IPdm) (IPulm) (IPulml (IPdm) (lPuJm) (lPaJm) 

On Puk 1 1.840 o.m 1,096 0.707 1. 100 1,160 2.416 4.292 
On Puk 2 1.m 0.336 1.110 0.704 1.087 1.170 2.m 4.309 
Oa Puk 3 1.870 o.m 1,107 0.710 1.082 1.148 2.m 4.307 
DffPHkl l 1.905 o.m 1.102 0.701 1.097 2.313 4.112 SIGNATURE BELOW 
011Pe•k2 1 1.212 · REPRESENTS CHEMICAL 
ftean -0.050 0.014 0.002 0.006 -0.007 -0.05J 0.112 -0.009 TECHNOLOGISTJCHEMIST 
S .D . 0,015 0,005 0.007 0.003 0.009 0.011 o.m o.m THAT COMPLETED THE 
~ R.S.D, 30.000 34.415 m.m 50.000 136.107 20.m 8.036 99.m ANALYSIS ON PAGES 

TO --
SA Sr Ti Ti Tl V • Zn 

(IPulml (lPulml (lPulml (IPllm) (lPulml (IPalm) (lPllm) (lPDlm) 
Oa Puk 1 2.054 l.175 2.m z.m 2.703 1.m 2.955 1.222 
Oo Peik 2 2.039 l.182 2.515 2.671 2.717 1.506 2.m 1.m 
On Peak l 2.041 l,180 2.569 2.669 2,720 1.501 2. 903 1,231 

t 1 2.m 3.16? 2.m 2.764 2.m 0.858 :£~/~~ • I 2.774 1,478 
nm -0.008 0.010 ·0.014 -0.096 -0.061 o.m 0.011 o.m 

~~;.:;.~~:r 
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S.D. 0.008 0.004 0.027 0.004 0.009 0.003 
~ R.S.D. 97.734 36.056 196.396 4.322 14.m 11. 703 

Zr WHC-SD-WM-D?-025 
ADDENDUM 6 REV 0 (IPulm l 

On . 3.573 
On Pm Z j.m 
On Peat 3 USO 
Off PeiU 3.5~1 
Off PeikZ 
ftean 0.026 
S .D. ~.004 
Z R.S.D. 13.868 

-------------... --------... ·-----------------------·-----------------------

C,libntm St.ad.rd : m 1 10:25 Aft 22/ 1/92 
Task nm : ALL_m 
Oa·?eal Integrations : 3 Off·P!at lnteqrations: 1 
--------------------------·----------------------------------·----------

h Be Ca Li 
0,. (lPulm l mulml IIPulm) mulml UPulm) 
Qp Oea l; 1 349.937 119 .488 121.418 6.186 205.560 
On Peak 2 m.m 119.820 121.m 6.158 205.m 

p., UK 3 m.347 119.231 121.m 6.156 206.m 
omuu 1 5.43C 0.920 2.672 5.m 
Difhak2 2.308 
llean m.129 w.m 120.725 3.m 200.317 

c.m o.m 0.277 0.017 0.608 

~~ 0.218 0.252 0.229 0.480 0.303 

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

Calibration Standud : m 2 
mt me: All_Slft 

10:27 Aft 22/ 1/?2 

On-Peak lAte~ratior,s : 3 Off-Pe;ik Integntions : 1 

O" 
Ag Cd Co Cr 

(KPalm) ((Pulses) ((Pulses) (lPulses) 
On Puk l 69 .448 528.m 93. 964 n.m 
On Put 2 70.303 m.m 95.536 53.744 
~n Puk 3 70.326 m.m 95.453 5U41 
OffPuU I 2.809 5.651 1.887 1.m 
Off Peak2 
Jim 67.217 526.993 93.097 52.134 
SJ. 0.500 3.675 0.885 o.m 
Z R.SJ. 0.744 0.697 o. 950 0.824 

y Zn 
(JP~lml (!Pulses/ 

On Peak 1 32.601 244.297 
On Peak 2 32.998 246. 962 
On Pea t 3 33.076 247 .671 
Off P• · "I 1 1.993 
Oft 1.867 
ftean 31.m 244 .407 

Cu 
(lPulml 

91.601 
92.867 
92.817 
2.474 

s,.m 
0.717 
0.797 

11, 
(IPulm) 

97.819 
98.119 
97.607 
0.506 

97 .342 
0.257 
0.264 

F! 
(lPlllm) 

65.871 
66.m 
66.650 
1.265 

65.039 
0.397 
0.610 

0.027 0. •16 ' -~ 

m.m 4.m 

.,, 

Iii Sr 
(IPulm) (lPulm) 

39. 563 m.m 
39 .441 m.m 
39.551 528.142 
6.160 t109 

- I 
33.358 m.m 
0.067 1.105 
o.m 0.211 

In N1 
(lPulm) (lPulml 

m.m 92.m 
215.798 93.636 
m.m 93.831 

1.316 2.264 

213.893 91.089 
1.528 0.667 
o. 714 o.m 

---1.48 



u. 
: R.s.». 

a.m 
0.821 

C,l1u, ,t1on Standard : SI" 3 
1.s l r.m : ALL _m 
On -Pe,k lntemtions : 3 

1.779 
0.728 

10:29 Aft 22/ 1/92 

Off-Peak lnteqratioas : 1 
----------------------------------------------------------------------

Al B fto p 

WHC~SD~WM-DP-025 
ADDENDUM 6 REV 0 

Si Ta Ti 
(lPulses) (lPulm ) (IPllm) (lPulm) llPulml (lPulm) (IPulm) 

OD Peal 1 58.441 106,308 68. 578 3.m 31.290 37.813 !56.793 
Or, Peak 2 57.992 m.204 67 .821 3.631 31.095 37 .189 155.172 
On Peal l 58.205 105.851 68.022 3.m 31.189 37.347 m.m 
OffPukl 1 8. 948 2.303 1.m o.m z.m 3.342 3.267 
Off Puk2 
~UQ 49.265 103.485 66.7'0 3.26o 28.566 34,108 rn.m 
S.D. o.m o.m 0.392 0.028 0.098 0.324 0.846 
: R.s.D. 0.456 o.m o.m 0.866 0.341 0.951 o.m 

0 
Zr 

(lPalm) 
Oa al; 1 51 .261 
On Put; 2 50. 74 7 
Cabal 3 5v. 866 
Off Peak! 1 3,829 
01ffl,k2 
ft a 47.129 
~ .. 0.269 

o.m 

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

Calibn tm Standard : 51ft 4 10:31 Aft 22/ 1192 
lmme: ALL _m 
0 - ill Integrations : 

, 
Off-Peak Integrations: 1 J 

----------------------------------------------------------------------
~ As Ii p~ s Sb Se So 

( lPulses) ilPulm) (lPulm) UPalml (lPulml (IPulml (IPulses) 
On Pe~k 1 11.m 22.855 12.664 19.385 4. 928 8,m 93.278 
On Puk 2 17.317 22.717 12.677 19.358 4.937 8.026 93.020 
On Puk 3 17.24! 22.650 12. 57 6 11.m 4.917 7. 967 92,m 
OffPeakl 1 0.797 2.m 1.194 0.825 1.m 2.707 
omuk2 1.307 
ftun 16.502 19.789 11.m 18.488 3.808 6.709 vo.m 
5.D. O.GSJ o.m o.m o. 103 0 .010 0.045 o.m 
:; F.. S.D. 0.312 0.528 0.480 0.556 0 .263 0.668 o.m 

Calibration Standard : m 5 
i as k me : All_Slft 

· Inteqrahons : 3 Off-Ppil; Inteqrahons : 1 

Ce Eu Nd 51 

V 
(lPulm) 

3.m 
3.137 
3. 103 
3.m 

-0.641 
0.017 
2.691 

Tl' 
(lfulml 

5.471 
5.459 
5.464 

2.888 
2.m 
0.006 
0.234 

-:--- ·.. 9 
-~~ ·-· 14 



-:: 
([Pulses) I lf'ulm) (lPulm) (lPulm) (IMm! 

01 ?uk I 14.206 m.m 5.621 60.477 13.m WHC-SD~WM-DP-025 
On Puk 2 14. 179 314.598 5.608 60.188 ll.042 AD~ENDUM 6 REV 0 
On Puk 3 1U13 m.m 5.638 60.m D.m 
OftPP•~I I 6.760 6.462 C. 591 14.958 5.693 
Ot 1 
~ea n 7.439 308. 730 5. 031 45.422 7 .364 
S. D. 0.018 o.m o.m o. 166 0.016 
? R.5.D. 0.241 0.170 0.299 0.366 0.219 

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

Cilibritm Studud : Slft_HIREF 10:35 Aft 22/ 1/92 
hsk nm : ALL_m 
On-Pe•k Integritioos: 3 Off-Puk Inteqr•tioas : 1 
----------------------------------------------------------------------

Aq Al As B Ba h B1 Ci 
(IPulm) (IPnlml Uhlm) UPulml (lMm) (IPalmi (IPalm) (IPalm) 

OR Puk 1 a.m 16.707 2. 416 11.905 36.829 12.121 4.788 12.702 
0A PuL 2 8.559 16. 709 2.420 11.875 36.807 12.109 4.849 12.689 
2.!L!uk 3 8 • .m 16.768 2.449 11.m 37.106 12.201 4.804 12.806 
OffPukl I 2.m 10.039 0.751 1.614 4.287 l.603 0.320 
Off:Puk2 1.347 
ftHD 6.276 6.689 1.677 10.298 32.627 10.797 1.211 12.412 
5- • o.rn o.m 0.018 0.041 0.167 0.050 0.032 0.064 
: R.S.t. 0.892 o.518 1.074 o.m 0.511 0.463 2.m 0.517 

Cd Ce Co Cr Cu E1 Fe Hq 
(lPllml (IPulm) ((Palm) UMm) (IPulml ((Pulses) (IPdml (IPulml 

~ r 51.870 5,222 10. I 08 6.070 10. 928 33.241 7.066 1.596 
Cn . , 51.811 s.m 10.118 6.079 10. 924 33.183 7.015 1,596 .. 
'Un Puk 3 52.473 5.230 10.m 6.097 11:,002 33.471 7,110 1.m 
ome.itl 1 4,080 4.462 1.602 1.214 2.224 s.m o.m 
0 Peat.2 1 
ftm 4i. 971 0.767 8.m 4.868 8.727 29.m 6,109 1.609 
TI. 0.366 0.007 0.076 0.014 0.044 o.m 0,048 0.023 
~ .u. 0.764 o.m 0.893 0.282 0.503 o.508 0.778 1.399 

O' L• Li ftg ftn fto N• Nd 
(IPulm) (IPulm) (IPulm) UPulm) (IPulm) (IPmlm) (IPulm) (IPulm) 

On Put. 1 2.m 0.878 23.278 19.020 20.692 7.584 9 .388 14.'67 
On Puk 2 2.m 0.376 23.126 19. 021 20.656 7.599 9.383 15.m 
On Puk 3 2.974 C.881 n.m 19 .201 20.822 7.689 9.385 15.068 
Off Pe.kl 2.669 0.392 3.610 o.m 0.658 1.006 6.052 10. 448 
Off Peak2 
ftm 0.293 0.486 19.609 18.797 20.065 6.618 3.m 4. 569 
u. 0.010 0.003 0.082 o. 104 0.087 0.057 0.003 o.m 
? R.5.D. 3.563 0.517 0.417 o.m o.m o.m o.m 1.106 

Ni p Pb 5 Sb Se Si Sa 
(IPulml (IPulm) (IPalm) (IPdses) (IPulses) (IPulml (IPalses) (lPulm) 

On Pea k 1 10.402 0.666 2.298 2.606 1.m 2.022 5.652 5.217 
On Pe3t 2 10.573 0.668 2.300 2.570 1.469 2.006 5.660 5.231 
On Peak 3 10.447 0.676 2.304 2.603 1.480 2.028 5.691 5.232 
OffP~•~l 1 2.000 o.m !.159 0.723 1.104 2.573 4.600 
Off 1.m 
ftm 8.407 o.m 1.142 1.870 o.m o.m 3.095 0.627 

---150 



S.i. 0.037 o.m 0.003 0.020 0.007 
? R.U. 0.444 1. 580 0.268 1.068 1.974 

Sn Sr h Ti Tl 
(lPYlmJ (lPulm) (lPulm) (IPnlm) (IPulmJ 

un 11.m 53.332 6.065 24. 868 
O, r, . .. 2 !l.379 53.290 6.033 24.832 
On Pea r 3 11.m 5;,m 6.110 25.073 
omeak! 2.199 3.449 2.m 2.961 
OffPeak2 
"ean 9. 111 50.015 3. 310 21. 963 
u. 0.072 0.265 0.039 0 .130 
;; P..U. 0.792 U30 1.169 0.592 

Zr 
((Pulses) 

On Puk 1 0.m 
On Puk 2 s.m 
On Puk 3 8.485 
OffPHkl 1 4.041 
OffPe~k2 

~~ 4.413 
S.D. 0.027 

• u. •i.609 

,J;;,,. -- - ------ - -------- - - ---- - ----- - -- - - ---·-- ------- - -----------------

_M 
led Counts Shtistics 10:42 Aft Jmuy 22, 1992 

• : ALL_Slft 
m . :igH : 1.0000 Solutiot Yolm : 1.00 
On· ea~. Integrations : 3 OH-Peak Integrations : 1 

• A i.yte Cbannel ftm Y.pulses 

Zr 

Bi 
T 

Hg 
Sn 
Si 
~l 
V 
Zn 
Cu 
Li 
Co 
Ni 
la 
Eu 
Fe 
Ca 
Cr 

oa 

1 
2 
3 

6 
7 
8 
9 

10 
11 
12 
14 
15 
16 
17 
18 
19 
20 
21 

'' .. 
24 
25 

-0.029 
m.m 
-0.136 
-0.025 
1.607 

23.388 
0.071 
9.135 
0.700 

110.m 
21 .866 
96.rn 
45.344 
22.527 
-0.005 
-0.034 
15.999 
60.180 
13.m 
o.m 
0.m 

-0.354 

S.D. (pulses 

0.008 
2.441 
0.013 
0.027 
0.037 
0.165 
0.008 
0.040 
0.061 
o. 937 
0.191 
1.041 
o.m 
0.199 
o.on 
0.005 
0.108 
o.m 
0. 147 
0.043 
0.014 
0.016 

%R.U. lpulse~ 

3. 106 
3.111 
3.113 

2.881 
0.229 
o.m 
1. 574 

0.011 0.021 0 .00& 
1.569 0.666 1.:i38 WHC-SD-WM-DP-025 

y w In 
ADDENDUM 6 REV 0 

(lPijlm ) ((Pulses ) (lMm ) 
4.496 3.206 23. 604 
4.499 3.261 23. 616 
4.527 3.207 23. 806 

3.124 1.017 
1.637 
2.870 0.101 ZZ.658 
0.017 0.031 0.113 
0.596 3! .261 uoo 

-- 1.51 



1 

Ba 26 170.929 i.m 
? 27 o.m 0.007 
s 28 0.140 0.006 WHC-SD-WM~DP-025 
ftc 29 24.736 0.204 ADDENDUM 6 REV 0 
As 30 0 .006 v.008 
Na 31 16.376 0. I 43 

"~ 32 -0.003 0. OOt 

Se " o.m 0.007 J J 

Aq 34 1.169 0.008 
Pb 35 o. 011 0.010 
Ti 36 -o.m 0.014 
Cd 37 :54. 723 2.430 
~ 38 25. ~23 o.m 

39 0.647 0.008 
ftn 40 52.302 0.440 
s~ 42 0.958 0.017 
V 4:i o.m 0.005 
Be 44 -0. 008 0.002 
Tl 45 -0.064 0.007 
-----.. -..... ... ------------------------------------------------------------

I!ltnti tr 1: SST! STD H48AC Identity 2: Bimt lG:42 Aft Jmuy 22, 1m 
T-isl nm: All Sift . -
Saaple hight : J. ,,ooo Solution Volute : 1.00 
Ort~ eik Jnteqrations : 3 Off-Puk !Ateqrition! : I 
----------------------------------------------------------------------

Zr Sr Ii Ta Ha Sn Si Al 
(~pb) ( ppb) (ppb) (~Pbl, (pp1 ) ( ppb) (ppb) ( ppb) 

~ -24.m 10140.137 -86.699 -6.m 1886.792 5157 .806 -28.236 -11tm ean 

~ J, .}J .) 95,439 13.1~6 16.214 2095.869 36.463 5.189 14,815 
: P.. Li.m o. 941 15, llo m.904 111.081 0,707 18.376 12.809 

V Zn Co Li Co Ni La Eu 
(ccb ) ippb) (opbl ( opb) lppb) (pp~) ( pp~) l ppb) 

fteaD -21182.m 10121.290 4940.101 9782.087 10169.345 5147.689 -4.026 2.m 
CT. 1888.341 80.405 43.249 IOU24 75.426 4~.297 6.152 0.328 

- S.D. 8. 914 0.794 0.875 1.074 0.742 0.880 152.804 12.820 .. 
I 

Fe Ci Cr Nd Ce 51 h p 
( ppb l (ppb) lppbl ( ppb) ( ppb l lppbl ( ppb l l ppb/ 

ftHD m9.727 9m.m 5246.221 37.m 134.295 -101!.327 10191.525 1203.m 
s.». 3U28 88.676 58.205 19.423 39. 627 45.822 94.219 44.792 
~ R.s.D. 0.674 0.896 1.109 5i.796 2U07 4.531 o. 924 3.722 

s ftq As Ni fto Se A~ Pb 
(ppb) ( ppb) ( ppt) (ppb ) (ppb) (ppb ) (ppb ) ( ppb ) 

"m 57.973 5078.915 4.619 9906.810 -o.m 264. 996 387.985 !US! 
5 .D. 6.404 41.896 9.106 86. 990 1.659 23.093 2.m 16. 709 
:;R,SJ, 11.046 o.m 197.126 9.878 24.661 8.714 0.596 110.070 

Ti Cd B r ftn Sb y Be 
(pp~) ( ppb i (ppb) ( ppb) ( ppb) (pp~) ( ppb l ( ppb l 

ftHn -2. 402 10136.849 4m.m 5187 .189 5044.876 5069.121 -2. 914 0.000 
s.ri . 1.859 96.678 49.1 74 46.357 42.391 90.m 3.184 0.272 
? P., C • 77 .396 0. 954 0.995 o.m 0.840 I .787 109.265 759244.483 

Tl 

---152 



"ean 
S.P. 
, o e D, 

( Dpbl 
-26.308 
52.m 

201.277 

tomcted Counts Statistics 
i ask nue : ALL _SI ft 

10:44 Aft Jmuy 22, 1m 

Sdph Weight : 1.0000 Sohtian Yolm : 1.00 
OD·Puk lntemtions : 3 Off-Pe,k Inteqritions : 1 

Anilyte Chmel "m lpu!ses S.D. lpalm iP..S.D. lpulm 

Zr I -0.151 0.008 
Sr ~ 0.028 0.010 " 
Bi 3 5.105 0.046 
h 5 -0.017 o.ooz 
Hq 6 1.601 0.007 
Sn 7 -o.m 0.016 
s 8 0.005 0.001 
A~ 9 1.227 0,019 
wt!) IC -0.039 0.013 
Zn 11 -0.019 0.010 
CIIJ> 12 0.104 0.006 
Li 14 0.002 0.002 
cir- 15 0.014 0.016 
N. 16 -0.062 0.008 ,r, 17 1.324 0,009 

18 81.191 0.314 
. 19 0.021 0.008 

cro 20 0.527 0.022 
Cr 21 0.001 0,001 
HifN 22 12.306 o.m 
Ce 24 I. 939 o.m 
51 25 1.858 0.005 
h~ 26 -o.m 0.008 
, I ,_ 

27 o.m 0.002 r 
5 0-- 28 0.010 0.004 
ftg 29 0.012 0,001 
As 30 0.087 o.eu 
Na 31 0.031 0.013 
fta 32 0.006 0,006 
Se 33 -0.044 o.m 
Aq 34 16. 961 0.087 
Pb 3~ 2. 916 0.017 
Ti 36 -o.m o.m 
Cd 37 -0.074 o.m 

38 U4~ 0.017 
39 -,),048 0.008 

ftn 40 -o.m 0.006 
St 42 -0.000 0.011 
V 43 o.m 0.002 
Be 44 -0.003 0.002 
Tl 45 -o.m 0.007 

WHC-SD-WM-DP-025 
ADDENDUM 6 REV 0 

---\ ..... .. , 

1 

1 ..,_ 

153 



Hentity 1: SSTZ m 28480 Iden ti tr 2: Dmct 10:45 Aft Jmuy 22J 19.92 
W.HC-SD-WM-DP-025 Task nm : ALL_Slft 

5a1ple Veight : 1.0000 Solution Yolm : 1.00 
On-P"i Integrations : 3 Off-?eal Integration~ : 1 

------.. -- ... --------.. --------------... ---------------.. ------------
Zr Sr ii Ti 

( ppb ) ! ppb l ( ppb l (ppb) 

ftean -78.050 0.704 5197.m -1.979 

S.D. 3.558 0. 408 46. 443 1.236 
~ R.S. !. 4.558 58. 002 0.894 62.m 

V Zn c~ Li 
(ppb) l ppb) (ppb) (ppb) 

ftm 1m.m -33. 983 12.605 0.336 
S.J. 413.112 0.827 1.456 0.175 
i R.U. 27 .088 2.m 11 .548 51. 962 

Fe c. Cr Nd 
(ppb) ( ppb) (ppb) (ppbl 

ftua 4.870 44.348 2.m 5417.846 
S.J . 2.384 3.592 o.m 23.702 . 

S.I. 48. 949 8.100 16.666 o.m 
!.{1 s ~, As Na 

( ppb l (ppb) (ppb) (ppb) 

ftm 4.280 -2.192 100.129 -31.808 
u,. 4.097 0.!19 13.020 7.m 
4 R.S.D. 95. 711 5,413 13.003 25.071 
M 

Ti Cd B I 
(ppb i t ppb) (pob) ( ppb) 

ft&j~ -S.065 0.743 10 .714 -38.078 
S.D. 1.201 1.497 3.333 46.845 
~ .,s .». 23.703 201.531 31.110 m.m 

Tl 
( ppb) 

ftean 110.183 

;~.~- 48.899 
44.380 

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

Cormted Counts Stitistics 
Task nm : ALL_Slft 

10:46 Aft Jmary 22, 1m 

Smle Vei~ht : 1.0000 Solution Yolm : 1.00 
On-Peak lnte~rt1tions : 3 OfHuk Integrations : 1 

Analrte Channel ~m lpulm S.D. lpalm tR.SJ. lpulses 

Zr 1 23.596 0.158 
Sr 2 o.m o.oos 
Bi 3 -1.962 0.009 
Ta 10.m 0.083 
Hg Ii zs.m o.m 
SA 7 0.146 0.030 

ADDENDUM 6 REV O 

Mg Sn ~ ' .I 

(ppl) ( ppb ) ( ppb ) 

me.302 -6.834 -i~.m 
loS.287 U02 o.m 
24.098 51.242 o.m 

Co Mi La 
(ppbl ( ppb) (ppi) 

3.962 -2.658 mtm 
3.588 1.741 36.m 

90. 566 65.522 0.684 

c, 51 h 
(ppb) (ppb) ( ppb) 
5182.026 5473.068 -26.453 

41.477 13.219 0.448 
0.800 o.m 1.692 

fto Se Ag 
(ppb) (ppb l ( ppbl 

-3.917 23. 594 5212.080 
i.m 35.396 26.429 

46.792 150.019 0.507 

ftn Sb y 

(ppb) . (ppb) (ppb) 
-0.740 33.270 21.341 
v.540 58.573 1.m 

72.996 176.054 7.291 

1 
' ' 

Al 
( ppb ) 
285.870 

7,017 
2.m 

Eu 
(ppb) 
m1.m 

20.634 
0.387 

p 

(ppb) 
68.134 
14.299 
20.98i 

Pb 
(ppb ) 
ml.m 

29.536 
o.m 

Be 
( ppb) 

0.771 
U72 

35.m 

~--·:1.s4 



Si 8 12.869 0.084 
Al 9 11.m o.m WHC-SD-WM-DP-025 
V 10 32.733 o. 184 

11 0.033 o. 004 ADDENDUM 6 REV 0 
,, 0 .067 0 .004 ... 

~ l 14 0. 003 0 .005 
Cc, 15 -0. 073 0 .007 
N1 16 o.m 0.007 
L, 17 -0 .006 0.00! 
Ea !8 -0 .122 0.003 
FE 19 0.034 0.006 
Ca 20 0.167 0,002 
Cr ,, .. v.019 0.007 
Nd 22 0,058 0.047 
Ct 24 0.059 0.007 
S1 25 -0.062 0.002 
Bi 26 O.OZ4 0.003 
p 27 1.632 0.024 
s 28 U96 0.039 

ft' 29 U09 0.001 
As 3~ 4.151 0,069 

i 31 0.122 0,005 
0 32 33.062 0.21? 

.5h 33 1.585 0.016 
Aa 34 -0 .067 0.013 

35 -0.071 0.018 
Ti 36 37.560 o.m 
tr '7 J, -0.211 0.006 

h 38 o.m 0.014 
39 -0.046 0.009 
40 o.m 0.006 .... 

,. 42 o.m 0.023 
43 14.699 o. 101 

Be 44 55.341 o.m 
45 0.662 U06 

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

Wentity 1: ssn STD 3B48U Identity 2: Dimt 10:47 Aft J•mry 22, 1992 
~ . nm: m_m 
Saaple Weiqh t : !.0000 Solction Yolm : 1.00 
On -Peak Integrations: ? Off-Pui Intt9rations : 1 
---------------------------------------------·------------------------

Zr Sr h Ti Hg Sn Si Al 
( ppb I (P?b) (ppbl (ppb) (ppl) ( ppb) (ppb) ( ppb) 

"un 1om.m o.m -1927.213 9822.885 mmo.m 34.096 8767 .007 4212. 401 
S.D. 69. 374 0.201 9,367 49.027 13471.857 6.m 57.394 21.m 
, F:.5. ~. U69 21.m 0.486 0.499 v.891 19.572 o.m 0,652 

V Zn Cu Li Co Ni i.a Eu 
( ~gb l ( pob) (ppb) ( ppb) I ppb) ( ppbi ( ppb) (ppb) 

"ean -1•04769. m -29.493 4.303 0.471 -1U48 74.713 -e.m -3. 196 
SJ. 5647.467 0.347 0 .816 o.m 1.617 1.m 2.m 0.201 
t R.5.D. U62 1.176 18.972 96.627 10.401 2.077 28.872 6.278 

Fe Ci Cr Nd Ce S1 iii p 

(ppb) (ppb) (ppb) (ppb) ( ppb) (,Pb) lppb) ( ppb) 

8.788 -15.064 9.529 -6.m 32.957 -153.386 1.391 10014.m 

~---:1.55 
·- ··· 



5.D. 1.915 0.2 56 2.779 20.m 18,643 6.102 0.182 m.m 
: R.S.D. 21.787 1.699 29 .166 m.m . 56. 568 3. 978 13.093 !. 507 

s ftg As ija fto Se Ag Pb 
! ppb ) ( ppb ) (ppb ) ( ppb ) ( ppb ) ( ppb J (ppb) (ppb) , 

fte1 \ 5162.055 .. 2. 672 4992.287 23.727 9955.903 4507.147 10.297 -m.m 
u 4 !. 738 0.119 83.014 Z.874 65.276 45.1 31 3.rn 30. 989 
: U.D. 0.80~ 4. 441 1. 663 1:.111 o.rn 1. 1)01 38 . m 24.m 

Ti Cd ~ ftn Sb '/ &e 
lppb) ( ppb) (ppb) (ppb l ( ppb} (ppb) ( ppb) ippb) 

ftun 4932.950 -4.707 12. 844 -28. 344 1.266 m.m 9887.285 984U11 
u. 28 .628 o.m 2.685 49. 901 0.582 11s.m 68. m 59.m 
: P..U. USO 4.952 20. 907 176.057 45.969 37 .774 o.m 0.60~ 

fl 
WHC-SD-WM-DP-025 ( ppb l 

ftm 5189 .108 ADDENDUM 6 REV O 
S.D. 39.m 
: R.S.D . 0.762 

-------------------------------------------------------·--------------

1.l"l 

CGf!1c tEd Counts Shtistics 10:50 Aft Jimr~ 22, tm 
Tisl me : ALL _m 
Snv½e Veiqht : l.0•,00 Solution Yelm : 1.00 
On-Peik InteQritions: 3 Off-Peik loteorations: I 
_M ·------· ------------· --------------------------------------------
An .. r.bmel ft@in Kpulm 5.1. lpulses ?R.5.~. Kpulm 

---- .. --------------------------------------------------------
z , Z:l.361 0.086 
Sr ' v.025 0.001 
h 3 -1. 946 0.012 
Ti 16.431 o.m 
Hr 0 28 .162 0,180 

s,-,, 0.060 0.027 
51 8 12.8&2 0.060 

A°' 9 11.875 0.044 
w 10 32.308 o.m 
LD II 0.080 0.010 
Cu 12 0.059 0.002 
Li 14 -0. 015 0,004 
Co 15 -0.072 0.008 
Ni 16 0.299 0.010 
La 17 -0.006 0.001 
Eu 18 -0.148 0.004 
Fe 19 o.m 0,007 
c~ ?n .. 0. 711 0.003 
Cr 21 0.013 0.007 
11d 22 -0.097 0.081 
Ce 24 0.040 0.001 
Sa 2~ -0.081 uoz 
h 26 0.017 0.001 
p 27 1.m 0.007 
5 28 4.841 0.043 

"q 29 0.021 0.001 

~-156 



As 30 tm 0.044 :J 1 
N• 31 0.098 0.008 WHC-SD-WM~DP-025 
fto 32 32. 774 0.177 ADDENDUM 6 R~V o-

33 1.m 0.015 
3~ -o.rn 0.001 

.:. 

' . 35 -0.038 0.006 
Ti 36 37.215 0 .141 
Cd 37 -o.m o. 016 
~ 38 0.061 0.005 

39 -0. 054 0.006 

"" 
40 0.019 0.003 

Sb 42 0.031 o. 007 
43 14.m 0.058 

h 44 54. 716 0.198 
Tl 45 0.659 0.004 
----------------------------------------------------------------------

ldtntih I: sst3 Jb48id Identity 2: 10:51 Aft Jmary 22, 1992 
iiSk me : All_Sln 
Si11ple Wei ;ht : 1 .0000 Solution Yoluu : 1.,0 

uk lnte~r.tions : l Off-Puk Intemtions : 1 , 

------------------------------------·----------------------------------
Zr Sr Ji Ta Hg Sn Si Al 

I ppb) (ppb) (ppb) ( ppb I (pp1 ) (ppb) (ppb) {ppbJ 
~an 1C270.BOO 0.586 -1911.419 9766.661 1mooo.ooo 19.547 8961.728 4682.016 
5.D. 3?. 637 o.m 12. 388 30.644 10174.m 6.023 42,073 18.151 
IT.S.D. Q .366 6.o67 0.648 0,314 0.676 30.811 0.469 0.388 

M 
M Zn Cu Li Co Ni li Eu 

(ppb) ( ppb I (ppb) (,pbl (ppb) (ppb) ( ppb) (ppb) 

11-r.• 1. -991740.056 -25.489 2.567 -1.346 -n.m 79. 501 -10.738 -4.947 
4696.m o.818 0.471 0.354 1.742 2.m 2.m 0.273 

~ R.S .D. o.m 3.211 18.361 26.339 11.312 2.985 21.m 5.527 
N 

Fe Ci1 Cr ~ Ce 51 h p 

(ppbl (ppbl (pp.) {ppb) ( ppb) (ppb) (ppb) ( PP•l 

!le, 14.822 74.865 7.146 -75.989 -18.169 -211.m 0.974 10152.488 
S.D. 2.115 0.500 2.779 35.843 2.739 6.102 0.034 44.650 
t,\S.D. 14.268 0.668 38,889 47.169 15.075 2.892 s.m 0.440 

s ftg As Na fto S@ A~ Pb 
( ppb) ( ~pb} (ppbl (ppb} (ppb) ( ppb) ( ppb) ( pp-) 

ftun 520U57 -o.m 4924.478 9.134 9869.129 446U56 -1 5. 568 -71.233 
5.D. 46.648 o.m ~3.m 5.06l 53.467 41.877 0.176 9. 960 
~ R.5.D. 0.895 34. 641 1,086 55.429 o.m 0.938 1.m u.m 

Ti Cd B r ftn Sb V Be 
(ppbi ( ppb) (ppb) ( ppb} (ppb) ( ppb) ( ppb) ( ppb) 

ft ear. 4887 .798 -7 .067 ll. 941 -75.067 i.m 199.614 9785. 996 9734.039 

S.D. 18. 411 0.632 1.006 32.518 o.m 34. 97 6 38.845 35.207 

? R.S.D. G.377 8.935 7.217 4~.m 15.m 11.m 0.397 u.362 

il 
( ppb) 

•- .. 5165.162 
2e.m 

... ... D. o.m 

--·157 



-----------------------------------------·-----------------------------. 

Corr•ded C:;.nts Stitistics 10 :57 A~ J.inmy 22, 1992 
Ti ; : ALL _m 
Saapa ieight : 1.0000 Solution Voluae : !.00 
On-Peat lnteqr.t1ons : 3 Off-Puk Integr•tions : 1 

Aulyte Cbmel ftm loulses S.D. lpulses ?R.S.D, lpulm 
------------------------------------.. ---------- ... ----------------------
Zr 0.008 0.005 
Sr , o.m 0.006 4 

ii J -o.m 0.022 
li 5 0.012 0.007 
H~ 6 1.587 0.013 
Sn 7 0.003 0.016 
Si 8 1,368 0.014 
Al 9 2.726 0.009 
M 10 0.152 0.027 
Zn 11 12.091 0.028 
Cu 12 4.497 0.018 
~ 14 -0.010 0.009 
Co 15 un 0.028 
Ni 16 4.430 0.012 
l• 17 -1).005 0.001 
Eu 18 -0.072 0.006 
F 19 3.190 0.008 
c. 20 6.318 0.021, 
C . 21 2.63i 0.006 
N4 . 22 0.187 o.m 
Ct- . 24 0.038 0.011 
Sa 25 -0.051 o. 008 
h 26 17.136 0.053 
p 27 v.m 0.001 
s 28 0.02i 0.009 

"~ 29 4. 997 o.m 
As 30 0.866 0.009 
Ni 31 1.716 0.004 
fto 32 3.361 0.007 
s 33 o.m 0.013 
Ao 34 3.330 0.012 
Pb 35 o.m 0,012 
ii l6 ;,m 0.018 
Cd 37 25. 796 0.219 

38 4. 911 0.029 
39 1.687 0.005 

ftr. 40 l O. 582 0.025 
Sb 42 0.210 0,004 
V 43 1.534 0.009 
Be 44 5.568 0.013 
Tl 45 0.0i4 0.005 
... ----------------... -----...... --.. -------------------------- ... ------------... -... 

!dent ;•. 1: !CV Identity 2: m 10:58 Aft Jmuy 22, 1m 
i iS : ALL_m 
S.ap1e Oigbt : 1.0000 Solution Voluae : 1,00 

WHC-SD-WM~DP-025 
ADDENDUM 6 REV 0 

---158 



Oa-Pul: Intemtim : 3 Off-Puk lntegritlm : 1 

;i, 

ftm 
SJ. 
: R.S.D. 

fte•n 
S,). 

? R.S.I. 

0 
ftua 
s. 
~ R.U. 

ftua 
S.J.,. 
: R.S.D. 

M 

Zr 
(ppb) 

• 7. ~20 
2.017 

2~•.466 

w 

( ppb J 

-4345.086 
82U06 
18. 976 

Fe 
(ppb) 
1011.308 

Z.600 
o.m 

s 
( ppb) 

13.862 
9.866 

71.176 

Ti 
(ppb) 
1022. 851 

2.m 
o.m 

Tl 
(ppb) 
962.657 
38.013 
3.749 

Sr Ji 
(ppb) ( ppb J 

0.182 -408. 966 
0.22: n.m 

121.847 5.rn 

Zn Cu 
{ppb) ( ppb l 
1005.082 1007.358 

2.366 3.980 
o.m o.m 

Ca Cr 
(ppb) 1,,,) 
m.706 1049.059 

3.469 2.m 
o.m 0.228 

ft~ As 
(ppb) (ppb) 

1022.400 1038.594 
2.995 11.118 
0.293 1 .071 

Cd 8 
( ppb) ( ppb) 
1029.883 952.960 

8.716 5.709 
0.846 o.m 

Ta 
(ppb) 

D.442 
3.m 

25.m 

li 
(ppb) 

-0.841 
o.m 

102.059 

Nd 
(ppb) 
u.m 
14.065 
32.534 

Na 
{ppb) 
992.761 

2.432 
o.m 

I 
(ppb) 

10C93.1?7 
30. 905 
0.306 

Corrected Counts Statistics 10:59 Aft Jimry 22, 1992 
iask me : ALL_Sift 
Saaple Weight : 1.0000 Solution Yolm : 1.00 
On-Peak IntegritioRs: l Off-Peak IntegritioRs: 1 

Anal yte Chanel ftea hulses S,D. lpulses U(.S,D. 1,ulm 
-----.. ---.. -------... --.. -------------------------------------------------
Zr 0.004 0.003 
Sr 2 -0.011 o.oos 
Bi 3 -0.114 0.022 
Ta 0.004 0.009 
Hg 6 1.564 0.014 
Sn 7 -0.039 o.m 
Si 8 0.094 0.006 
A 1 9 0.347 0.022 

10 -0.069 0.029 
11 0.046 0.002 

WHC-SD-WM-DP-025 
ADD(NDUM 6 REV 0 -

Hg Sn Si 
{ppl) 1ml (ppb) 
754.717 2.425 882. 584 
740 .190 3. 516 9 .874 
98,075 144.981 1.119 

Co Ni La 
(ppb) (ppb) ( ppb) 
1026.039 1021.483 -5.368 

6.167 2.802 U27 
0.601 0.274 75.019 

Ce 51 h 
(pp•) ("bl (ppb) 
-22.m -123.094 1021.704 
30.044 23.513 3.131 

m.m 19 .101 0.306 

fto Se Ag 
(ppb) (ppb) {ppb) 
1007.040 986.084 1048,047 

2.006 34.436 l.m 
0.199 3.492 o.m 

ftr. Sb V 
( ppb) (ppb) (ppb) 
1021.209 113?,897 1017 .166 

2,454 21.m 6.114 
o.m 1.862 0.601 

-J 

A! 
ippb ) .; 
933.809 

3. 500 
0.375 

Eu 
( ppb) 

0.086 
0. 40 1 

m.496 

p 

(ppb) 
0.024 
7.150 

29928.777 

Pb 
{ ppb) 
1038.712 

20.452 
1.969 

Be 
(ppb) 
'91,832 

2.224 
0.224 

- -· 



Cu 
LI 
Co 
Ni 
Li 
Eu 
Fe 
Ci 
Cr 
Nd 
Ce 
S1 
&a 
p 

s 

"• As 
Ni 
fto 
Se 
A~ 
P• 
Ti-
Cd 
B 

ftn 
Sb_ 
V 

J 
Tl 

12 
14 
15 
16 
17 
19 
19 
20 
21 
22 
24 
2~ 
26 
27 
28 
29 
30 
31 
32 -~ ~J 

34 
35 
36 
37 
38 
39 
40 
42 
43 
44 
45 

0.039 
-0.024 
-0.019 
-0,067 
-o.m 
-0.089 
-0.000 
0.288 

-0.016 
-0. 07 6 
o.m 

-o.m 
-0.023 
0.012 
0.030 
0.007 
0,003 
0.020 

-o .001 
-G.018 
-0.112 
0.001 

-0.118 
-o.m 
-0.012 
-0.089 
0.006 

-0.010 
0.018 

-0.012 
-0.064 

0.008 . 
0.003 
0.011 
o.m 
0.001 
0. 003 
0.010 
U02 
0.006 
0.082 
0.007 
0.012 
0.008 
0.003 
0.012 
0.001 
0.007 
0.016 
0.002 
0.008 
0.00~ 
0.010 
0.006 
0.049 
0,011 
0.007 
O,OOi 
0,0!0 
0.003 
0.002 
0.010 

... ~....... . -- .. ------- .. -.... --------------------------------
-

WHC-SD-WM-DP-025 
ADDENDUM-6 REV O 

ldNf tl' 1: ICI Ider.tity 2: ICB 11:00 Aft Jmm 22, 1992 
1-sk nm : AllJift 
Si~ bight : 1.0000 Solution Yolm : 1.00 
On-Puk lateqritim : 3 Off-Puk Iateqritim : 1 

v· ,;- . . • ••• • 

Zr Sr Ii ii K~ Sn 
O' ( ppb I (ppb) (ppb) (ppb) (ppa) (pp~) 

ftm -9.534 -0.834 -64.520 10.889 -547.170 -6,760 
u. 1.m 0.185 22.110 5.121 765.722 11.042 
: R.5.D. 1u~v 22.m 34.268 4i.026 139.942 163,337 

I Zn Ca Li Co Ni 
( ppb) !ppb) (ppb) (ppb) ( ppb) (ppb) 

ftua 2436.0Sl -za.m -2.m -2.287 -t364 -3.874 
S.D. 890.m 0,198 1.797 o.m 2.377 2.802 
: R.S.D. 36,540 0,697 88.233 15.m 70.659 72.326 

Fe Ci Cr Nd Ce S1 
(ppb) (ppb) ( ppb) ( ppb) ( ppb) (ppb) 

fteac -1.906 4.909 -4.499 -66.179 -m.m -104.528 
S.D. 3,316 0.286 z.m 36.524 19.237 35.178 
: R.P 174.010 5.825 53.186 55.189 16.605 n.m 

5 "• As Ni fto Se 

-J 

. _, 

Si Al 
(ppb) ( ppb) 
-12.m -40.968 

4,389 9,016 
34.694 22.008 

Li Eu 
(ppb) ( ppb) 

-1.341 -1.m 
4.027 0.211 

300.306 19 .684 

h r 
(ppb) (ppb) 

-1.391 -12.360 
0.488 19. 904 

35.080 161.038 

A9 Pb 

---160 



r 
ftt3D 

s.o. 
• " • ». 

ftEH 

S.D. 
% U.D. 

ftun 
s.,. 
t R.S.O. 

(ppb) 
25.m 
12.853 
50. 486 

Ti 
(ppbl 

-2.m 
o.eoo 

28.o41 

Tl 
( ppb) 
-26.308 
68.277 
m.m 

(ppb) ( ppb) ( ppb) 
-3.m -o. 982 -38.294 
0.119 8.426 9,697 
3.m m.787 2tm 

Cd B 
(ppbl (pp~) (ppb) 

-3. 938 -v.m -279.484 
1. 964 2.094 38.278 

49.872 1081.688 13.703 

Corrected Cmts Shti,tm 11:02 Aft Jmuy 22, 1992 
~ me : All_5Ift 
Suple Weiqbt : 1.0000 Solutioa Volm : 1.00 
Oll..~uk lote;rations : 3 Off-Puk Inttgutim : 1 

Kb yh Chmel ftua hulses s.D. lpalm U.S.D. lpulm _____ ., ________________________________________________________________ 

-Zr -0.034 0.003 
2 m.m 4.867 ., 
3 -0.109 0.006 
5 -0.009 0.022 

JI~ t.m 0.024 
JI • 7 23. 051 o.m 

Si 8 0,076 0.004 
n1 9 o.m 0.027 

L 10 0.654 0.040 
ID 11 117.438 1.943 

12 21.817 0.380 
Li 14 97 .278 U40 

15 44.759 0.787 
Ni 16 22.281 0.377 
la 17 -0.006 0.000 
Eu 18 -o.m 0.007 
Fe 19 15.862 0.276 
Ca 20 60.024 1,144 
Cr 21 13.060 o.m 
Nd 22 o.m 0.044 
Ce 24 0.076 0.005 
51 25 -o.m 0.011 
Ba 26 170.340 3.239 
p 27 0.216 0.003 
s 28 o.m 0.002 
ftg 29 24.m o.m 
As 30 0,008 0.001 
N.i 31 10.m o.m 
•• n 0.007 0,004 ..~ ,. 

0,466 0.010 JJ 

34 t.m 0,017 

( pob) (ppb) i ppb) ( ppb l 
. -s.m 9U26- -3,348 -2.919 

0.460 21.m i.m Ii .281 
7. 767 22.259 36.873 591.949 

ftn Sb V Be 
( ppb) ( ppb l (ppbJ ( ppb) 

0.383 -15.758 -Ull -o. 771 
0.699 50. 47 6 1.696 0.356 

m.m m.m 35. 994 46. 15i, 

WHC-SD-WM-DP-025 
ADDENDUM 6 REV 0 

-;-- l.6:f 
.._.. .. -



,. 35 0.003 0.010 
Ti 36 -0.122 0.004 WHC-SD-WM-DP-025 
Cd 37 250,m 4.689 ADDENDUM 6 REV -0 
i 38 2S.624 O.SlO 

39 0.847 0.01 7 
ft: 40 51. 893 0.947 
Sb 42 0.92:i 0.023 
\' 43 0.025 C.003 
h 4~ -0.007 0.001 
Tl 45 -0 .064 0.004 
.. --.. ------------.. --... ----------------------------------.. ---------------

ldeatity 1: sm m mm Identity 2: Direct 11:03 Aft Jmm 22, 1992 
list. me : ALL_Slfl 
Suple »eight : 1.0000 Solutio1 Volm : 1.00 
Oa-Puk I~tmitions : l Off-Peik Iate~r•tions: 1 
----------------------------------------------------------------------

Zr Sr ti Ti H~ Sa Si Al 
(pp)) (ub) (pp.) ( PP•) (pp1) (ppbl (ppb) (pp)) 

ftm -ZL.m 10081.m -59.816 3.168 11ss.m 5083.367 -25.538 -120.m 
S.J. 1.m 190.366 5.m 12.m mo.&06 93.142 2.926 11.m 
u.n. 5.328 1.887 9.282 404.m m.m l.832 11.459 9.331 

Zn Cu Li Co Ni Li Eu 

8 an 
(ppb) I ppb) lppbl (pobi i ppb) ( ppbl (ppb) (ppb) 

-19790.m 10043.812 4928.931 9816.iol 10038.231 5091.751 -9.396 1.029 
J. 1m.m 166.m 85.958 m.m . m.m 86.037 0.000 0.461 

~ R.S.D. 6.133 1.660 1.744 1.583 1.m , 1.690 0.000 44.826 
M 

Fe Ci Cr Nd Ce S1 h p 

(ppb ) leob) (ppb) (ppb) ( ppb) (ppb) (ppb) (_ppb) 

ijn 5036.319 9869 .606 5187.197 4. 908 7U17 -1m.m 10156.386 mo.m 
S.D. a1.m !86.874 99.509 19,m 14.055 32.290 193.151 15.m 

R.S.D. 1.740 1.914 1 .918 396.101 17.675 3.094 1. 902 1.m 

s ftg As Na llo Se Ag Pb 
(ppb ) (?pb) (ppb) (ppb) ( ppb) (ppb) ( ppb) (ppb l 

a R 38. 802 5041.102 7.406 9874.786 -3.716 m.m 378.820 1.168 
S.D. 0.680 92.172 Lm 14~.m 1,218 22. 966 5.087 18.287 

' .S.}, 1,751 1.828 18.260 1.443 J2.769 8.836 1.;m 1566.024 

Ti Cd • I ftr, Sb V le 

l ppb l (ubl ippb) (pp~) ( ppb) ( ppb) (ppb) (ppbl 
fteir. -3.362 "66.148 4963.522 5189.136 5005.418 4883.516 0.006 0.178 
S.D. C.571 186.534 98.798 97 .088 91.334 121.161 U58 0.103 
: R. S.). 16. 983 1.872 1.m 1.871 1.m 2.481 37116.685 57.723 

Tl 
(ppb l 

~ur, -28.703 
S.L 25. 901 
? R.S.D. 90 .240 

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

Corrected Counts Shtistics 11:04 Aft JiDUH)' 22, 1992 
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hsl me : All_Slft 

Sa1ple Wei;ht : 1.0000 SoMion Yolm : 1.00 . -SD-WM-DP-025 
Oa·Pul:. Iatemtions : 3 Off-Pul:. Inte~rations : 1 W~6ENDUM .6 REV O 
•••••••..••••••••••..••••••••••••••••.•••••••.•.•••••••••••••••••••••• A 

, Chmel "m lpulm S.D. lpulses 

0 .OOci 
0.008 
0.041 
0.012 
0.022 
0.027 
0.002 
0.002 
0.020 
0,009 
0.001 
o.m 
0.010 
0.011 
0.006 
o.m 
0.008 
0.006 
0.004 
o.m 
0.006 
o.m 
o.ooi 
G.003 
0.008 
0.002 
0.002 
0.020 
0.004 
0.002 
0,051 
0.020 
0.001 
0.018 
0.023 
0.002 
0,002 
0.011 
0.001 
0.002 
0.005 

,R.S.D. lpulm 

Lr 

Sr 
ii 
Ti 
Ha 
Sn 
Si 
Al 
M 

ZR 
Cu 
Li 
Co 
Ni 
la 
Eu 

Nd 

Se 

~ 
Pb 
tf) 

Cd 

ftn 
Sb 
V 

Be 
Tl 

6 
7 
8 
9 

10 
11 
12 
14 
15 
16 
17 
18 
19 
20 
21 
22 
24 
2S 
26 
27 
28 
29 
30 
31 

34 
35 
36 
37 
38 
39 
40 
42 
43 
44 ·~ 

·O.m 
0.011 
5.006 

·0.051 
1.604 

·O. 014 
·O .009 
1.183 

·0.021 
0.032 
0.100 

·0.018 
0.012 

·0.094 
1.297 

80.055 
0.014 
0.80 
0.005 

12.094 
l .886 
1.815 

·v.m 
0.018 
0.020 
0.013 
0.087 
0.031 
o. 019 

·0.050 
16.731 
2.868 

·0.141 
·0.044 
0,016 

·0.071 
·0.003 
·0.008 
0.068 

·0,004 
·0.046 

Identity 1: sm m mm Identity 2: flirect 11:05 Aft Jmm 22, 1992 
lasl:. na1e: ALL_Slft 
Smle Weight : 1.0000 Solution Yolm : 1.00 
On·Peak lnte~rations : 3 Dff-Pul:. lntemhons : l 
------------------------------------·----------------------------------

Zr Sr Bi ii Ha 
( ppb) (ppb) i ppi i ( ppb) i pp1 l 
·78.344 0.039 m6.781 ·21.974 lilo.981 

Sn Si 
( ppb) (ppb ! 

•1.m ·85.283 

Al 
ippb) 
301 .801 

1.63 



, .... ., .. .J . J i J u.J, ,'t.111 ; .~ , j L ·:i 4 •: , 146 
: R.S.L 3.m m,9o; o.m Jl.170 73.643 443.88c 1.m o.m 

~ ZD Cu Li Co 11i Li Eu WHC-SD-WM-DP-025 
( ppb l (~ob i lp~b l (pob l (pob) (ppb ) (ppb l (ppb l ADDENDUM 6 REV 0 

"e;·. 962.109 ·29 .607 11.m -1.m 3. 588 -10.m 5236.812 5262.497 
s. m.1 98 o.m 0. 131 1.164 2. 269 z.m n.m 2U04 
: R.3.D. H.~ 54 2.fo 1.103 69.195 n.m 25.314 ,, .rn 0. 481 

Fe Ci Cr Nd Ce S1 Ba p 
( ppb l ippb) (ppb) (ppb) (ppb ) ( ppb) ( ppb ) (ppb) 

fteiA z.rn 97 .682 3. 970 5323.m 5036.866 5347.m ·25.937 24.791 
S.D. 2.m 1 .010 1.731 46.m 1s.m 15.m 0.091 19.904 
: R.S.D. 108.606 1.034 43. 588 0.872 o.m 0.290 0.351 80.286 

ftq As Ni fto St A9 Pb 
(pp~i lppb) (pp.) (ppb) (ppi) (ppi) ( ppb) (ppb) 

ftm !l.870 -1.850 100,130 -31.605 0,000 4.878 m1.m ms.m 
S.D. 8.094 0. 314 2.084 12.407 1.205 6,038 15.508 35.m 
: R. S.D. 5B.m 1U73 2.081 39.256 1383018.090 123.781 0.302 0.705 

Ti Cd B ftn Sb V )e 

Ln (ppb) i po•) (,pb) (ppb) (pp~) (ppb) ( ppb) ( ppb) 
bin -~.m 1. 91C 5.163 -172.408 ·0.616 ·5,252 28.977 o.m 
so. 0.076 0. 722 4.501 8.921 0.147 57 .862 0.778 0.272 
: R.S.D. 1.m 37.802 87. 169 5.m 2:.sn 1101.m 2.685 45.823 

Tl 
(ppb) 

pt~• 100.605 
S.D . 38.013 
~ 37.784 

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

C.OUected Counts Shtistm 11:06 Aft Jmuy 22, 1992 
TiSl me : ALL _m 
~1-.,)le hi4bt : 1.0000 Solutio1 Volute : 1.00 
On-Peak Inte~ritions: l Off·Pe,t lnlegritions: 1 

AnilYte Chmd ftm lpdm S.D. lpdm U.S.D. 1,ulm _,. ___________________________________________________________________ _ 

Zr 1 23.m o.m 
Sr 2 0.020 0.005 
Ji 3 ·1.907 0.043 
Ti ) u.m 0.166 
Ha 6 28.065 0.158 
Sn 7 0.069 0.032 
Si 8 12.850 0.095 
Al 11,890 0.086 
M 10 l2.465 0.273 
Zn 11 0.047 0.004 
Cu 12 0.066 0.005 
Li 14 ·0,008 0.007 
Co 15 -0.077 0.005 
Ni 16 0.272 0.009 
Li 17 -0.007 0.001 
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Eu 18 -0.147 0.007 
F, 19 0.020 0.006 WHC-SD-WM~DP-025 
C.i 20 0.204 0.002 ADDENDUM 6 REV 0 
·- 21 0.020 0. 001 

n -0. 00 7 o.m .. 
S< 24 0.033 0.011 
St 25 -0. 085 0.009 
B. 26 0 .007 0.009 
~ 27 1.620 0.007 
s 28 4.792 0.041 

"~ 29 o. 012 v.ooo 
As 30 4.112 0,037 
N.i 31 0.098 0.019 

"o 32 32.850 o.m 
Se 33 1.584 0.010 
Aq 34 -0.087 0.021 
Pb 35 -9.089 0,011 
Ti 36 37.408 0.264 
Cd 37 -o.m o.m 
• 38 o.m 0.011 

39 -0.044 0.011 
ft 40 0.019 0.003 
s 42 0.028 0.006 

43 14.604 0.110 
Be 44 55.017 0.356 
t 45 0,66: 0.003 
---------.. -------------.. -- .. ------------------------------.. ------ .. -----

t::? •• ;tr 1: sm m mm Identity 2: Direct 11:07 Aft J.inv.iry 22, 1992 
~ : ALL_Sift 
ti qbt : 1.0000 Solution Volaae : 1.00 

lllr-fui Inte~ntions : 3 Off-Pe.ik hte1rations : 1 
---------.. ---.. -----------..... -------------------------------------------

Zr Sr Ii Ti H~ Sn Si Ai 
(ppb) I ppbl (ppb) I ppb ) \ppl) (pp-) (ppb) I ppb) 

Te.'n 103os.m o.m -1872.102 9781.113 1499509.434 17.048 8m.m 4688.025 

~1· 70.167 o.m 43.700 98.374 8927,619 7.096 66.507 35.052 
! .S.D. C .681 51 .030 2.m I .006 o.m 41.621 o.m 0.748 

0--
M Zn Cu Li Co Ni Lil Eu 

(p~b) I ppb) (pabl l,pb) (pDb) (ppb) I ppb) I apbl 
fte;in -mm.rn -28.320 4.001 -0,706 -1&.m 73.421 -12.080 -4 .838 
S.D. 8367.m o.m 1,140 o.m 1.151 2.090 2.325 0.461 
? R.S.D, 0.840 1.092 28.483 95.m o. ?66 2.846 19.247 9.m 

Fe C.i Cr Nd Ce Sa h p 

(ppb) I ppbJ ( ppb) (ppb) (ppbJ ( ppb) (ppb) ( ppb) 

Nun 4.341 -8. 948 9.926 -35.368 -37 .341 -222.764 0.378 9941.967 
S.D. 1.749 o.m 0.397 14,491 28. 985 27 .238 0.564 40.602 
! R.U. 4o.m 2.819 4.000 40.971 77 .624 12.227 149.236 0.408 

"• As W.i fto Se Ag Pb 
I ppb) (ppb) (ppb) (ppb) (ppb) I ppb) (ppb) ( ppa) 

ftm 5156.973 -2.124 4944.541 8.729 9891.827 4505.221 4.289 -160.m 
" . 44.091 0.000 44.330 11.686 84.108 27.097 6.263 19.374 

0.855 0.000 0.897 133.873 0.850 0,601 146.0lO 12,066 

--· ':165 



ftea 
s.c. 

fte.c 
S.L. 
: R.S.D. 

Ti 
(JDb) 
4913.038 

34.551 
0.703 

Tl 
(ppb ) 

5189.108 
21.94 7 
o.m 

Cd 
IPP•l 

-5.490 
o.m 

17 .000 

ftn Sb 
(PP•) ,( pp.) tp,.) ("b) -

9.16S -18.610 1.648 m.m 
2.124 65.124 0.243 28. 931 

23.m 349.949 14. 744 15.736 

WHC-SD-WM-DP-025 
ADDENDUM 6 REV 0 

Cormted Counts Shhstics 
Tak me : ALL _Slfl 

11:09 Aft Jmuy 22, 1992 

su,le Ve1ght : 1.0000 Solution Volm : 1.00 
DD-Ptik lnte~utions : 3 Oft-Puk 1Dte9ritim : 1 

Aulyte Chmel ftm lpulses 

Si 
Al 
¥ 
In 
er 
Li 
0 

~ 
Lt 
. 
ff 

Cr 
Nd 
Ce 
Sa 
h 
p 

s 
ftq 
As 
N. 
fto 
Se 
A; 
Pb 
Ti 
Cd 
8 
k 

6 
7 
8 
9 

10 
11 
12 
14 
15 
16 
17 
18 
19 
20 
21 
22 
24 
25 
26 
Z7 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 

0.007 
0.014 

-0.459 
0.013 
1.574 
v.001 
1.341 
2.636 
0.07v 

11.m 
4.365 

-0.014 
4.414 
4.269 

-o.m 
-0.081 
3.103 
6.118 
2.543 
o.m 
0.019 

-0.066 
16. 564 
0.015 
0 .051 
4.827 
0.828 
1.672 
3.240 
0.376 
3.241 
o.m 
7.439 

24.m 
4.m 
1.642 

S.D. lpulm 

0.011 
0.011 
0.01! 
0.011 
0,003 
o.m 
0.005 
0.019 
0.023 
0.068 
o.m 
0.012 
0.020 
0.024 
0.001 
0.011 
0.014 
o.439 
0.026 
0.046 
0.009 
0,011 
0.105 
0,001 
0.013 
0.031 
0.012 
0.006 
o.m 
0.006 
0,014 
0,008 
0,040 
0.168 
o.rn 
0,006 

ZR.U. lpulm 

y 8f 
( ppb) ( ppb i 
9823.m 9787.579 

73. 824 63.m 
o.m 0.646 
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ftn 40 10.207 0,049 · 

Sb 41 o.m 0.016 
y 43 1.483 0.008 
&, 44 U43 0.030 

45 0. 068 0. 006 
. ---- ..... -------------------- ... -------... -.. ---- ......... -... --.... -----.. -----

Identity 1: ICV Identity 2: !CV 11:09 Aft Jinmy 22, 1992 
hsk me : ALL_Slft 
Suple Vei9ht : 1.0000 Solution Yohu : 1.00 
On-Pei~. Inte9ritions : 3 OfHeik Integrihons : 1 
----------------------------------------------------------------------

Zr Sr h Ti 
(ppb) (ppbl ,,,., ippb) 

Run -8.361 0.143 -m.m 15.838 
S.J. 4.960 c.m 11,331 ~.m 
: R.U. 59.328 301.645 2.m u.m 

M ZA Cu Li 
( ppb) ( ppb) (ppb) ( ppb) 

Rm -1837.222 976.596 m.m -1.m 
S.I. 711.836 5,830 5.244 t.m 
~ b S.D. 38,745 0.597 o.m 94.002 

Fe Ci Cr Nd 
(ppb) ( ppb) (ppb l ( ppb) 

ftHlt' 983.m 96&.m 1011.m 2G,493 
S.D; 4,297 6.441 10.202 20.291 
:l'Os .D. 0.437 0.666 1,008 76.590 

s "' As Ni 
I ppb) ( ppb ) ippb) ( ppb) 

fte.n 39.m 98i.327 992. 438 966.209 
s 13.516 6.388 14. 792 l.349 
~ R.S.P. 34.086 o.m 1.491 0.347 

Ti Cd • l 
r-? ( ppb I f ppb I I ppb) I PP•l 

~~ 
987.175 979.202 930.951 9832.303 

5.241 6.698 11.308 33.210 
: R.S.D. 0.531 0.684 1.215 o.m 

Tl 
lp•bl 

ftm 917.160 
S.D. 42.m 
~ R.S.D. 4.589 

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

Corrected Counts Stit1stics 
Tis t. nm : ALL_Slft 

11:11 All Jmm 22, 1992 

Suple Weight : 1.0000 SolutioD Yoluae : 1.00 
On-f• ·'· lntegritions : 3 Of1-Puk lr.tegritions : 1 

Chmel ftm lpdm S.D. lpulm U.S.D. (pulses 

wHc:sD-WM-DP:025 
ADDENDUM 6 REV 0 

H~ Sn Si Al 
(ppl) (ppb) (ppb) (ppb) 

18.868 2.058 863.840 896.800 
149.760 7.640 l.719 7.734 
m.m 371.310 0.431 0.862 

Co Ni Li Eu 
( ppb l I P,bl (ppb) ( ppb I 
990.682 984.850 -6.711 -o.m 

4.m tm 2.m o.m 
o.m 0.566 34.648 m.211 

Ce S1 h p 

(ppb) (pp') (ppb) (ppb) 
-74.772 -166.089 987.579 4.152 
24. 700 32.m 6.m 6.192 
33.034 19.415 0.631 m.m 

"° Se A4 Pb 
(ppb) I ppbl (ppb) I ppb) 
970.482 95:.m 1020.858 969 .231 

9.571 13.m 4,406 14.049 
o.m 1.428 0.432 1.450 

Ila Sb y Be 
( ppb l (ppb) (P?•l ( ppb) 
985.073 1043.592 982.m 951.751 

4.690 85. 995 5.102 5.304 
0.476 8.240 0.519 o.m 

--· 1.67 



.. -----------.. -.. ----------.. ----------------------. ---------------------
Zr 1 0.009 o. 010 
Sr . -0. 008 0.010 WHC-Sb-WM-DP-025 i. 

Bi j -0.088 0.034 ADDENDUM 6 REV 0 
Ti 5 -o.m 0. 015 
Ha 6 1.598 u.011 
Sn 7 -0. 017 0,024 
Si 8 0.092 O.OOi 
A! 9 o.366 0.030 
V 10 -o.m 0.038 
Zn 11 0.051 0.007 
Cu 12 0.040 0.007 
Li H -0.024 0.006 
Co 15 ·0,037 0.018 
Ni u ·0.060 0.007 
ii 17 -0.007 0.001 
Eu 18 -0.101 0.010 
Fe 1V 0.001 0.014 
Cil 20 o.m 0.002 
Cr 21 ·0.005 0.002 
Nd 22 0.064 o.m 
Ce 24 0.012 0.016 -. 

ZS ·O. 048 0.013 
26 ·O. 024 0.013 ., 0.015 0.001 .. , 

b 28 0.024 0.017 
ftq 29 0,008 0.001 

30 -0.009 0.008 
Ni ~, .. o.m 0.022 
~ 

32 0.005 C.006 0 

~ n -0 .032 o.oos 
AG 34 ·0.114 0.006 
~ 35 ·0.015 0.009 
Ti 36 ·O .124 0.011 

1M 37 -o.m 0.023 
f. 38 o.m 0.002 
,- 39 -0.067 0.008 

ftD 40 0.002 0.002 
ls? 42 ·0,034 0,020 

43 o.m 0.004 
44 ·0.006 0,002 

Tl 45 ·0.030 0.004 
-------·--------------------------------------------------------------

Identity 1: lCB Identity 2: !Cf. 
Task nm : ALL_m 

11:12 Aft Jmuy ZZ, 1992 

Smle Vei;ht : 1.0000 Solution Volute : 1.00 
On·Puk lntegritions : 3 Off-Puk lnteqriltions : 1 

Zr Sr Bi Ti 
I opb) ( ppb ) ( ppb) ( ppb ) 

ftun -7.334 ·O. 704 -3s.m -s.m 
S.D. 4.342 0.408 33. 774 s.m 
~ U.D. 59.212 58,002 01.m 1,0.m 

V Zn c~ Li 
t ppb) (ppb J t ppb) t ppb) 

Hg Sn 
(ppa) ( P?b) 
1358.491 • 1. 911 
605.246 5.249 
44.m m.m 

Co Iii 
tppb) (pp') 

J 
-~ 

~ 

Si Al 
( ppb) ( ppb ) 
-14.m ·32. 911 

4.784 12.469 
n.4i6 37.887 

Lil Ev 
(ppb) ( ppb) 

--\ 168 



ftua 
S.). 
: R.U, 

ftein 
S .D. 
t U.L 

ftean 
S.D. 
t R.S.D. 

ftun 
5.1 . 
: R.S.D. 

EiD 

.$.!j . 
: R.S.D. 

M 

1228.249 
1152.742 

93.852 

Fe 
( ppb l 

-1.482 
4.496 

303.309 

i ppb l 
19 .730 
17.785 
9o.m 

Tl 
( ppb) 

-3.624 
1.476 

40,733 

Tl 
(p~bi 
m.rn 
25.229 
11.936 

-28.006 
0.571 
2.040 

Ci 
(,Pb ) 

Z.861 
0.343 

11.999 

ftg 
( ppb i 

-2.877 
o.m 
8.248 

Cd 
( ppb) 

-1.737 
o.m 

53. 570 

-1.886 -2.287 
1.508 0.005 

79.940 26.471 

Cr Me 
(ppb) ( ppb I 

o.m -4,005 
0.826 43. 784 

624,ZOS 1093.188 

As Na 
(p,bl ( ppbl 
-15.425 -32.821 

9 .401 13.601 
60.949 41.m 

I r 
(pp~) (ppb) 

7.874 -1~2.m 
0.296 48.632 
3.756 31.798 

.d Counts Statistics 11:13 Aft Jmar, 22, 1992 
'~k r.m: m_m 
S,11~le Weiobt : 1.0000 Solution Yolm : 1.00 
N 'uk Intemtions : 3 OfHuk lnteqrations : 1 

ffllrte C~mel ftm hulses S.J. hulses U.S.D. lpulses 

'2r 0.006 0,004 

e' " 0.097 0,002 . 
3 . -0.101 0.02i 

T • -o.m 0.004 
Hg 6 2.053 0.006 
Sn 7 6.252 0.007 
Si 8 0. 544 0.008 
Al 9 610.430 z.m 
V 10 -0.041 0.041 
Zn " o.m 0.00, .. 
Cu 12 0.037 0.00c\ 
Li 14 -0. 034 0.004 
Co 15 -0.029 0.017 
Ni 16 -0. 081 0.009 
L, 17 -0.049 0.001 
Ea 18 0.050 0.010 
Fe 19 m.m 2.m 
Ca 20 1171.411 5. 581 

21 0.008 0.012 ,, 3.540 ' 0.067 u 

-7.475 -2.278 ·12.080 -1. 839 
4.m 1.644 4 .650 0.686 

54.250 JZ.184 38.494 37.290 WHC-SD-WM-DP-025 
ADDENDUM 6 REV 0 ..: 

CE Sa h p 
( ppb) ( ppb l (ppb) ( ~pb) 
-94.857 -m.m -1.471 2.088 

42. 782 36.m 0.760 7 .150 
45.102 32.625 51.653 342.447 

fto Se Ag Pb 
( ppb) (ppb ) ( ppb ) ( ppb) 

-4.218 56.m ·U61 -30.361 
1.808 12.543 1.858 15.169 

42.958 22.m 45.757 49,963 

ftn Sb V Be 
(ppb) (ppb) (ppb) (ppb) 

-C. 066 -m.m 4.722 0.237 
o.m 102.444 2.805 0,411 

303.045 70.490 59 .406 173.179 



Ce 24 -0, 00G 0.009 
Sa 25 -8.823 0.007 
h 26 0.006 0,006 WHC-SD-WM~DP-025 
p n 0.023 0 .002 ADDENDUM 6 REV 0 ., .., 
5 28 2. 403 0.019 

"q 29 m.m 4. 760 
A~ 30 0.129 0 .007 
Ni 31 0. 064 0.028 
no 32 0.005 0.008 
:ie 33 -0.040 0.007 
Ag 34 -o.m 0.004 
Pb 3~ -o.m 0.007 
Ti 36 -0.093 0.002 
Cd '1 J, 0.266 0.040 
a 38 -0.463 0.011 

39 -0.064 0,009 
ftn 40 1.m 0.015 
Sb 42 -0.027 0.012 
V 4· J 0.019 0.001 
Be 44 -0.001 0.001 
Tl 45 -o.m 0.004 
--------------------. --------------- ..... -...... -----------------------------

Ident ity 1: !CSA-I Identity 2: !CSA 11:15 Aft January 22, 1992 
4n nm: All_Slft 
Silple Veigbt : 1.0000 Solution Yolu1e : 1.00 
Orf'!ak Integrations : 3 Off-Peik Inteqratioas: 1 
-----------------------~.----------------- ·---------------------------

A✓ f":\ Zr Sr Ii h Hg SA Si 

'" 
( ppb) ( ppb) (PJb) ( ppb) (pp1i ( P,_l (ppb) I ppb) 

ftu. -8.801 3.415 -51.079 -5.543 27150. 943 1380.020 303.410 249900.856 
Sr:h i.rn 0.090 27.375 z.m 311.749 1.468 5.681 1m.m 
: R.U. 21.800 2.644 53.m 44.610 1.148 0,106 1.872 0.484 

Zn Cu Li Co Ni La Eu 
(ppb ) ( ppb i ( PP•l (ppb) ( ~pbl (ppb) ( pp-) ( ppb) ~· 1586.m -9.873 -2.414 -3.330 -5. 606 -7.142 -183.911 8,100 

S'.D. :m.482 0,172 1,247 0.408 i.m 2.069 2.325 o.m 
~ 5.D. 79.263 1.738 s1.m 12.247 68.858 28. 968 t.m 7. 791 

F✓ ca/ Cr lid Ce S1 h p 

ippb} (ppb) (P,b) I ppb) (ppb) (pp.) (ppb) ( pp~) 
ftm 99579.649 193593.761 5.161 128. 538 -m.m -25837.885 0.339 55.750 
S.D. 677. 536 m.608 4.m z=.m 23.401 20.m 0.372 12.m 
: R.5.D. 0.680 0.477 96.076 17.838 16.m 0.080 110.206 23.120 

5 fto/' As Ni fto Se Ag Pb 
( ppb) (ppb) (Dp-) (ppbl ( PGbi (ppb) (ppb) ( pp~ ) 

ftean 884. 787 200470.201 150.284 -11.m -4.921 33.985 -1.m -m.630 
5.~. ZJ.215 m.m 8.541 17.025 Z.454 20.414 1.m 12.m 
i P..U. z.m 0.489 5.684 144.993 49.865 60.069 14.260 5.m 

Ti Cd J ftn Sb V Be 
( oob l l ppb) ( ppb) ( ppb) ( ppb) ( P?b) {ppb) { opb l 

~un 0.437 14.268 -87.rn -m.m 32.530 -106.809 -3.812 1.186 
S.I 0.227 1.610 2,034 49.901 o.m 63.036 0.674 0.178 
? i.~.a,. 51. 962 11.282 

., .,., . 
Luh:.D 37. 387 2.56:: 59.017 17.673 15.000 

~--1.70 



Tl 
(ppb) 
-86. 173 
25. 901 
30.m 

Corrected Couats Shti:tics 11:16 Aft Jmuy 22, 1992 
Tisi; me : ALL _Slft 
Sup!! Me1gbt : 1.0000 Solutio1 Volute : 1.00 
On-Puk lntegritim : 3 Off-Puk Integntions : ! 

WHC-SD-WM-DP-025 
ADDENDUM 6 REV 0 

ARi1lrte Chmel ftm lpalses s.e. lpllm 

0.022 
0.023 
o.m 
o.m 
O.OIS 
0.100 
O.OJI 
l.m 
0.070 
0.085 
0.026 
0.023 
0.028 
0.087 
0.001 
o.m 
3.359 
8.927 
0.014 
0.142 
0.032 
0.034 
USO 
0.001 
0.046 
9.800 
0.011 
o.rn 
0.012 
0.017 
0.032 
0.033 
0.022 
0.446 
0.007 
o.m 
0.066 
0.015 
0.015 
0.037 
0.022 

U.S.D. balm 

Zr 
Sr 
Bi 
h 

Al 
-¥0 
In 

~-
Fe 
E 
Cr 
11T 

's1 

°' p 

s 
ftg 
As 
Na 
fto 
Se 
Ac 
Pb 
Ti 
Cd 
B 

ftn 
Sh 

2 
3 
5 
6 
7 
8 

' 10 
11 
12 
14 
15 
16 
17 
18 
19 
20 
21 
22 
24 
2, 
26 
27 
28 
29 
30 
31 
32 
33 
34 
lS 
36 
37 
38 
39 
40 
42 
43 
44 
45 

0.050 
0.14? 

-0.119 
-0.013 
2.067 
6.352 
o.m 

607.610 
o.m 

1:.m 
z.m 
0.004 . 
2.m 
4.m 

-0.044 
0.097 

315.737 
1175.m 

1.m 
3.664 
o.m 

-8.BBo 
8.700 
0.017 
2.422 

m.m 
0.125 
o.m 
0.008 
0,037 
3.3Sb 
0.499 

-0.044 
2s.m 
-0.482 
-0.052 
7 .016 
0.003 
0.804 
Z.877 

-0.042 

- I 

I 
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IW,l!tr I: ICSAH Identity 2: ICSAB 

~eioht : 1.0000 Solwtion Volm : 1.00 
On . _, lntemtions : 3 OfHuk lnte~ritlons : 1 

~m 
S.D. 
: U.D. 

~u• 
5.D. 
~ R.5.D. 

~a'h 
S.D. 
: .S.D. 

'·• I 

' 

~• n 
S.D. 
+i.S.D. 

un 
S.D. 
: R.S.D. 

Zr 
( ppb I 

10.m 
9 .786 

93.m 

V 
(ppb) 

-1497.117 
2144.266 
143.Z26 

Fe/ 
( ppb l 

l00283.18Z 
1000.m 

1.064 

5 
I ppb l 
899.760 
36.132 
4.016 

h 
(ppb) 

t.m 
Z,918 

42.843 

Tl 
( ppb) 
131.735 
158.260 
120.m 

Sr 
(pp~ ) 

5.356 
O.S81 

1o.m 

Zn/ 
(ppb) 
1010.316 

i.322 
o.m 

Ci ✓ 
(pp.) 

194261.944 
1475.569 

o.m 

ftV 
(ppb) 

201235.717 
2013.878 

1.001 

Cd....-
( ppb) 

1m.m 
1i. 746 
1.717 

Bi 
1,pb ) 
-6U61 
5a.m 
84.469 

Ca / ,,,., 
507.m 

5.949 
1.172 

Cr/ 
( ppbl 
546.696 

5.m 
1.006 

As 
(pp~) 
146.076 
13.m 
9.177 

B 
(,pb) 

-91.m 
1.427 
1.566 

h 
( ppb) 

0.396 
14.946 

3770.975 

Li 
(DDb) 

0.538 
2.281 

423.849 

Nd 
(ppb) 
178.607 
52.794 
29.m 

Ni 
( ppbl 

49 .468 
32.792 
66.288 

( ppb) 
·61.440 
131.681 
m.m 

Corrected Counts Shtistm 
liSt. nm : m_m 

11:18 Aft Jumy 22, 1992 

Silolf Veiaht : 1.0000 Solution Volm : 1.00 
On-Puk Inte9ritions : 3 Off·Puk lntegritions : I 

WHC-SD-WM-DP-02S 
ADDENDUM 6 REV 0 

H! 
( pp1) 

27905.660 
864.637 

3.098 

Co ' 
(ppb) 
500.m 

6.200 
1.238 

Ce 
(ppH 

32.957 
Bi.014 

264.m 

fto 
( ppb l 

·l.314 
3.475 

104.844 

ftn/ 
( ppb) 
539.988 

5.m 
0.988 

SL 
(ppb ) 
1402.212 

21.rn 
1.m 

Ni .,, ,,,., 
997.694 
19.776 
1.982 

S1 
(ppb) 

·26021.590 
99.885 
C.384 

Se 
( ppb l 
122.380 
45.798 
37.423 

Sb 
(ppbl 

50. 780 
79.492 

156.542 

Si 
(ppb) 

m.m 
22. 015 
6.765 

Li 
(ppb) 
-m.m 

4.027 
2.479 

h ✓ 

(ppb) 
518.693 

4.763 
0.918 

Ag ✓ 

(ppb) 
1m.m 

9,679 
0.918 

v-
(ppb) 
m.m 
10.136 
1.930 

AnalYte Chmel ftm (pulses S.D. lpulses U.5.1. lpulm 

Zr -0.001 0.005 
Sr 

, ·0.008 0.004 • 
Bi 3 -0.084 0.010 
Ta s -0.012 0.016 

ii,/ 
( ppb l 

mm.m 
1485.418 

c.m 

Eu 
(ppb) 

11.m 
1.m 

14.679 

p 

(ppb) 

1a.m 
7.150 

38. 441 

Pb_,,

(ppb) 
869.388 
58.262 
6.701 

le -
(ppb) 
m.110 

o.m 
1,279 

-- 1.72 



HQ 6 U70 0,014 · 
WHC-SD-WM-DP-.025 

Sa 
, ·0,019 o.m I ADDtNDUM 6. REV O -

Si 8 0.088 0.012 
~ 1 9 0 .361 v.013 

10 ·O. 046 0 .013 
11 0.049 0.002 

Cu 12 0.039 0.004 
I . 
LI 14 ·0.032 0. 010 
c~ 15 0.007 0,009 
Mi 16 ·0.098 0.019 
Li 17 ·0.004 0,001 
Ew 18 ·0.093 0.004 
Fe 19 o.m 0.018 
c. 20 0.371 0.040 
Cr 21 ·0.012 0.002 
Nd 22 0.184 0.032 
Ce 24 0.008 0.003 
S1 25 -0.043 0,009 
h 26 -0.027 0,005 
p ~, 0.010 0.002 " s 28 0.002 0.004 
ftQ_. 29 0.081 0,032 
As'1' 30 0.006 0,007 
Mt-,._ ll 0.011 0.010 
fto 32 -0.005 0.008 
Se,O 33 -0.046 0.007 
A; 3~ -0.120 0.006 
Pr' ~5 -~.Q26 0,002 

~b 36 -0.124 0.004 ., -0.124 0.045 ~, 
38 -0.021 0.012 
39 -0.057 0.005 

ft l!X"' 40 0.000 O.OC2 
Sb 42 -0.000 0.007 
vN 43 0.023 0.002 
ie 44 -0.007 0.001 
1r 45 -0.060 0.006 
.. ---------------------------------------------------------------------

a--
Identity 1: m Identity 2: Rim 11:19 Aft Jmuy 22, 1992 
lisk nm : ALL_Slft 
Suple Weight : 1.0000 Solution Yolm : 1.00 
Oa·Peik Integritioas : 3 011-Pui Inte9ritions : 1 

ftm 
" " ~-ii. 

: LS.». 

ftm 
S.D. 
? R.e • 

Zr 
(ppb) 
·12.028 

1.m 
16. 500 

• 
(p pb ) 
1729.799 
388.812 
22.m 

Fe 

Sr Bi 
( ,pb) (ppb) 

-0. 704 -33.940 
0.1 70 9.m 

24.216 29.m 

Zr. Cu 
( pp~) ( ppb) 
-28.120 ·1.961 

0.131 0.943 
0.466 48.062 

Ci Cr 

Ti 
(ppbl 

o. 990 
9 .207 

929.772 

Li 
(ppb) 

-3.128 
1.011 

32.312 

Nd 

H~ Sn 
ipp1J ( ppb) 
-188.679 ·2.278 
768. 506 l.309 
407 .308 145.268 

Co Ni 
( ppb l ( ppb) 

2.317 -11.018 
1. 907 4.292 

82.305 38. 954 

Ce S1 

-J 

I .. 

Si Al 
(ppb) ippb) 
· 17.103 ·35.233 

8.147 5.188 
47.631 14.724 

Li Eu 
(ppb) (ppb) 

-2.683 -1.313 
2.325 0.263 

86.647 20.002 

Bi p 
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'f 

( ppb I ( ppb I ( ppb I . (pp~) (ppb) ( ppb) (ppb) ( ppb .i 
-,;S 

WHC-SD-WM-DP-025 

11 ~m 6.035 18.626 -Z.779 49.m ·106.726 · ._,, ,642 -1.m -24.743 ADDENDUM 6 REV 0 
S.i. 5.565 6. 547 o.688 14.023 7.906 24.932 0.273 12.889 
~ UJ. 92.217 35.153 24. 744 28.600 7.408 2!.021 16. 766 52.092 , 

s ftq As Na fto Se Ag Pb 
( opb l (ppb l ( ppb) (ppb) ( ppb l (ppb ) ( ppb ; ( ppb l 

~ean -4.m 11.988 3.031 -43.969 -7 .:'.:il 19 .~46 ·S. 996 -49.m 

u. 3.840 o.m 7.832 S.864 2.m 18. 700 1. 737 3.646 
t R.S.~. 93.325 54 .651 m.m 13.m 31.458 97.154 28. 971 ?.m 

Ti Cd ftn Sb y 6e 
(ppb) ( ppb) (ppb) i ppb) (ppb) (ml ( ppb) ( ppb ) 

ftm • 3. 581 -1.m -1.872 -94.536 -0.206 3:.m -o .893 0.119 
S.J. o.m 1,783 2,342 28.810 0 .150 35.756 1.403 0.178 
? R,S.D. 14. 786 143.059 m.140 30.476 72.675 107.473 157.095 149.955 

Tl 
( ppb) 

ftm • 2. 362 
S.D. 43,302 
t R.S.D . 1833.040 . 
·---------------------------------------------------------------------

Corrected Counts Statistics 11:20 Aft January 22, 1992 
tsk me : ALL_Slft 

Saaple Wei9ht : 1,0000 Solntioa Volm : .1.00 
~ Put lntemtions : 3 Off-Puk lnteqratim : l 

~bannel ftm kpulm S.D. (pulses tR.S.D. lpulm 

~~ . 

Zr O.OLi 0,006 
' 0.000 0.007 ,; 

Bi ,; -0.038 0.016 .,,.. 0.m 0.004 
6 1.572 0.m 

-0.021 o.m 
8 0.rn 0.006 
9 o.m 0.027 

10 -0 .002 0.037 
Zn 11 0.m 0.007 
Cu 12 li.261 0.006 
I. 
i.l 14 -0.030 0.014 
Co 15 0.424 0,009 
Wi 16 0.262 0.016 
La 17 -0.003 0.001 
En 18 -0.073 0,016 
Fe 19 -0.016 0.014 
Ca 20 0,141 0.001 
Cr 21 0.063 0.012 
Nd 22 U62 o.m 
Ce 24 0.026 0.008 
51 25 -0.018 0.012 
Bi 26 -0.007 0.012 
p 27 0.016 0.004 
s 28 0,001 0.012 
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,. 
ftQ 29 0.008 0.002 -=2 

A! 30 0.012 o.m WHC-SD-WM-DP-025 
Ni 31 0.048 o.m ADDENDUM 6 REV -0 
Nr. 32 -0.005 0.004 

33 -0.037 0,ij08 

' 
34 -c.m 0.008 

p~ 3~ -0.004 0.017 
T; 36 -0.117 0.007 .. -
Cd 37 0.095 0.040 
B 38 o.m 0 .018 

39 -0.052 0.008 
ftn 40 v.309 0.010 
Sb 42 0.032 0,017 
V 43 0.160 . 0.002 
h 44 o.m 0.001 
Tl 45 -0.066 0.010 
----------------------------------------------------------------------

Id,ntity 1: CRI -I lder,ti ty 2: CR! 11:21 Aft Jinuuy 22, 1992 
Tisk nm : All_Slft 
Sil le Weiqbt : 1.0000 Solutioo Voluu : 1.00 
OR- eik lnte~ritions: 3 Off-Pe.k hte,uhoas : l 
-----------------------------------------------------------------·----

Zr Sr Ji Ti Hg Sr, Si Al 
lppb) (pp~ ) (,pbJ (pp~) ( ppl) I ppb) (PP•) (ppb) 

fte,rn -~. 866 -0.391 11.762 28.904 -75.472 -2.m 1.640 -44.o56 
S':'t. 2.424 , 0.274 16.391 2.473 507.m :.m 3. 997 11.102 
: M .D· 41.m 70.000 m.m s.m m.m m.810 m.m 24.861 

V Z1 Cu Li Co Ni Li Eu 
I ppb l ( ppb ) (ppb) ( ppb) (ppb) (ppb) ( ppb) (ppb) 

ft till\ m.m 10. 976 48. 154 -2.893 95. 981 71.217 2.686 uoo 
S.D . 1128.336 0.563 1.287 1.413 I. 907 3.m 4,027 1.043 
:tl\~.D. 298.048 5.126 2.674 48.837 1.987 4.963 m.m 715266.381 

Fe Ci Cr Nd Ce 51 h r 

nt':? 
I ppb) (ppbl (ppb) (ppb) ( ppb) (ppb) (ppb) (ppb) 

-6.882 -19.504 26.865 -5.024 -56.m -24.401 -0.417 10.344 
s 4,289 0.094 4.852 33.129 20.m 35.m 0.716 22.m 
? U.D. 6:.m · o.m 18.m m.m 36.m 146.808 171.627 m.m 

s ftq Ai Ni no Se Ag Pb 
I ppb l I ppb ) (ppb) (ppb ) (ppb l (pp~; ( ppb) ( ppb) 

~ean -5.576 -2. 940 9,863 -21.674 -1.m Ji.364 16.916 -10.m 
S.D. 12.396 0.356 17.973 2.m 1.141 21.591 z.m 3o.m 
~ R.S.D. 222. 308 12.084 182.234 1~.839 IS.m 57.785 13.674 286.906 

Ti Cd B ftn Sb V Be 
( ppb) ( ppb) I ppb) lppb ) ( ppb i ( ppb) ( ppb i (ppb) 

fte.n -2.751 7.439 5. 034 -65.333 29 .604 201.m 90.964 9.309 
S.D. o. 966 1.589 :1.426 45.306 o. 968 88.265 1.m 0.103 
t U.D . 3S. 101 ~1.365 68.045 69.m 3.268 43.m 1.711 1.103 

Tl 
( PDb i 
-43. 0 70 
6B.m 

175 



: R.U. m.109 

' Cmts Stitistits 11:2: Aft Jmm :2. m:: 
Tis~ .. . ,e : ALL_SI" 
Suple Weight : l.000~ Solution Yolu1e : 1.00 
On-Pea k Integrations : 3 01Heak Integrations : 1 

WHC-SD-WM-DP-025 
ADDENDUM 6 RE~ 0 

AnalYte Cbaml "m Kpulses 5.D. lpdses ~R.S.D. Kpulses 
------------.. ---..... ---------------.. -.. -------------- ... -------------------
Zr O.Ou4 0.004 
Sr 2 o.m 0.004 
Ji 3 -0.232 0.009 
la 5 0.001 0.006 
Hq 6 1.560 0.017 
Sa 7 -0. 011 0.013 
Si 8 o.m 0.022 
Al 9 1,481 0.022 
j 10 0.042 0.018 

~ 
11 t974 0.017 
12 2.213 0.010 

L; 14 -o.m 0.009 
to 1~ 2.m 0.006 
Ni 16 2.151 0.013 
la 17 -0.003 0.000 
Eu 18 -o.os, 0.004 
F 19 1.536 0.021 · 
C,1 

, 
20 3.460 0.010 

Ct ,,.., 21 1.273 0.010 
Nd 22 0.063 0.057 
C 24 C.Cl 9 0.011 
51 25 -0.047 0.009 
B, 20 6.359 0.030 
p 27 0.019 0.002 -s 28 0.018 0.008 

' 29 2. 437 0.010 
• As 30 0 .421 0.009 

w 31 0.866 0.020 
~G 32 1.m 0.008 
Se 33 0.169 o.m 
Aq 34 1.m o.m 
P• n o.m - 0.005 
Ti 36 3.m 0.022 
Cd •1 ~, lZ.377 0.064 
B 38 2.m 0.027 

37 0.788 0.005 
ftn 40 5.150 0.025 
Sb 42 0.089 0.018 
" 43 o.m 0.006 ' 
ie 44 Z.089 0.012 
Tl 45 0.010 o.m 

Ide 1: CCY-1 Ider,tity 2: CCV 11:23 Aft Jmuy 22, 1992 
iask ""ae : ALLJift 

1.76 
,_.. ... 



r 

Saple ~eight : 1. 0000 Solution Voluu : 1.00 
On-Peik lnte,ritioos: 3 Off-Put Jnte~ntions : 1 
------·--------------------·----------------------------·-------------

Zr Sr h Ti 
(,pb ) ( ppb ) ( ppb i (ppb ) 

-9.m -o.m · 183.480 9 .107 
S.b. 1.546 o.m 8. 789 3.818 
: U.L 16.212 105.356 4. 790 4 I. 927 

~ Zrr-- Cu • Li 
( ppb) (ppb ) ( ppb) ( ppt) 

~m -974.913 480.216 490,207 -1.211 
u . 551.309 1.m Z.160 Ul0 
: R.S.D. 56.m o.m 0.441 75.154 

Fe_ Ci - Cr - N4 
(ppb) (ppb) ,,,., (ppb) 

ftHA m.962 m.m 501.m -8.414 
s.,. 6.723 1.618 4.145 2t228 
, R.S.i. 1.383 0.306 0.817 m.s45 

s ft~ - As - Na -
i ppbi ( PP• l (ppb) (,Pb) 

8.657 496.301 502.751 476.119 
8.963 2.058 10.m 12.347 

103.527 0.415 2.m z.m 

Ti- Cd_ 8- l-
(ppbJ- ( ppb) (ppb) (ppb) 

I n m.m 496.059 469 .800 4842.602 
~.826 2.560 5.272 26.764 
o.m 0.516 1.122 o.m 

~ 
Tl-

N ( ppb I 
ftu1 502.896 

+.i. 44.863 
Z R.U. 8,121 

I"> 

Corrected Counts Shtistics 
Tisk am : ALLJift 

11:24 Aft Jmuy 22, 1992 

Su~le Meigbt : 1.0000 Solution Yolu•e : 1,00 
On-Puk lnte~ntioas : 3 Off-Puk Inte~ntions : 1 

An.ilitf Chmel ftm lpulses S.D. l;ulm U.S.D. (pulses 

Zr 0.021 0,004 
Sr ? o.m o.m " 
Bi 

, 
-0.067 0,028 J 

T, 0.006 0.014 
Hq 6 1.566 0.019 
Sn 

, -0.011 0.031 I 

Si 8 0.097 0.005 
9 0.360 0.008 

10 0.017 o.m 

WHC-S0-WM-DP-025 
ADDENDUM 6 B.EV 0 

H~ Sa Si- Al -
(PP•) ( ppb) ( ppb) ( ppb ) 
·792.453 -0 .661 m.m m. rn 
m.940 Z.877 1' .," "' ,. ~I • I 44 8.872 
110.m m.rn 3. 429 2.094 

Co - N1 - La Eu 
( ppb) (ppb) (ppb) (ppb) 
501.583 501. 926 2.686 -1.051 

1.364 2.851 0.000 0.286 
0.272 0.568 0.000 21.m 

Ce S1 h- p 

(ppb) (ppll (ppb) (pp.) 
-76.598 -110.m 498.381 28.919 
29.541 26.867 1.760 10.724 
38. 566 24.338 o.m 37.085 

fto - Se Ag - Pb 
(ppb) ,,,., (pp•) (ppb) 
474.746 m.m 513.032 m.m 

2.435 13.911 1,507 8.027 
o.m 2.812 o.m 1,765 

ftn- Sb_ V- Be 
( ppb). :mi (ppb) . ( ppb) 
m.m 504.287 m.m 479.670 

2.430 94.164 3.711 z.m 
0.489 18.673 o.m 0.450 

1.77 



ZD 11 0,049 0.003 
Cu 12 0.047 . 0.003 WHC-SD-WM-DP-025 -
Li 14 -0.009 0,005 ADDENDUM 6 
Co 15 -0.031 0.006 
Mi lb -0.082 0.010 
L, 17 -0.004 0. 001 
Eu 18 -0. 083 0.008 
Fe 19 -0.003 · 0. 011 
Ca 20 0.276 0.002 
Cr 21 -0.010 0.006 
Md 11 0,089 o.m •• 
Ce 24 0.030 0.011 
S1 25 -0.01 3 0.004 
h 26 -0.003 0.007 
p 2i 0.014 0,004 
s 28 0.011 0.011 
ftg 29 0.007 0.001 
As 30 -0.013 0.010 
Iii 31 0.050 0,017 
fto 32 0.012 0.005 
s, 33 -0.064 0.015 

~ 34 -0.120 0.004 
Pb 35 -0.020 0.011 

36 -0.114 0.004 
Cd 37 -•),159 o.m 
1 35 0.011 0.009 

39 -0.056 0.002 
4C 0.005 0.008 
42 -0.008 0.010 
43 0.014 0.002 
44 -0.008 0.001 
45 -0.073 0.004 

- -------------- ---------------------------------· -------------------
f.'\! 
Identity l: CCB-: Identity 2: CCV 11:25 Aft Jmuy 22, 1m 
list nm : ALL_m 
r5Yple Meigbt : 1,0000 Solution Volm : 1.00 
Oa-Puk lategr•tions : 3 Off-Puk IDtegr•tions : 1 

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

ftun 

s.D. 
% R.S.D. 

ftun 
u. 
~ U.D. 

ftean 
S.D . 

Zr 
( ppb) 

-2.m 
1.587 

72.182 

V 
( ppb) 
-204.698 
737.151 
360.117 

Fe 
(ppb) 

-2.m 
3.346 

lli.065 

Sr 
(ppb) 

-0.182 
0.081 

44.608 

Za 
{ppb ) 
-28.177 

o.m 
0.879 

Ca 
(ppb) 

2. 976 
o.m 
8.484 

Bi Ti 
{ppb) (ppi) 

-17,138 11.681 
28.228 8.020 

164. 706 68.657 

C1 Li 
( ppb) {ppb) 

-0.150 -0.740 
o. 570 a.sos 

379.885 68 • .m 

Cr Nd 
(ppb) ( ppbl 

-2.117 7.067 
2.326 18.166 

109 .868 257.039 

Hq 
{pp1) 
-m.962 
1m.m 
247.826 

Co 
( ppb) 

-6.055 
t.m 

20.398 

Ce 
( pp~) 
-46.470 

30.169 
64.921 

REV 'O 

Sa 
(pp~) 

-0.661 
6.849 

1035,648 

Ni 
( ppi i 

-7.218 
:.307 

31.m 

51 
(ppb) 
-11.698 
11.098 
94,871 

Si Al 
{ppb) ( ppb) 
-10.m -35.506 

3.221 ~.277 
30.551 9,231 

la Eu 
( ppb) ( ppb) 

0.001 -o.m 
2.m 0.513 

170166.197 78.120 

h p 

(ppb) (ppb) 
-0.179 -2.040 
o.m 26. 989 

221. 944 1322.983 

-- :178 



s ftq A; Na fto Se 
(ppb) ( ppb ) (pp~) ( ppb) ( ppb) -· ( ppb) 

ftm 5.002 -tm -20.m -20.m -2.109 ·31.389 
S.D. 12.m o. 119 12.m 10.485 I. 594 39.m 

b. m.rn 3.685 58. 410 s1.m 75.596 m.m 

Ti Cd r ftn s~ 
( ppb l ( ?Pb l ( ppb) ( ppb l ( ppb) (ppbi 

fteu, -2.m -2.m 4.260 ·84. 80 l o.m -8.754 
3.D. 0.m 1.273 1.m 13.488 0.729 52.879 
: U.D. 22.642 48.005 39. 626 15. 905 285.468 604.063 

Tl WHC-SD-WM-DP-025 
( ppb I 

ftm -90.962 
ADDENDUM 

SJ. 29.033 
: R.S.D. 31.918 

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

Corrected Counts Shtistics 
Q me: ALL_m 

11:27 Aft Jmuy 22, 1992 

Su le Weight : I .0000 Solution Yoluae : 1.00 
n-Puk Inteqrations : 3 Off-ruk Integrations : I 

Analyte Channel ftm lpulm 5.D. lpalm ?U.D. lpulm 
----------.. --... --------------------------------------------------.. --.. ---· 
Zr 

Sn 

~l 
¥
Zn 
ct? 

~~ 
Ni 
La 
Eu 
Fe 
Ca 
Cr 
Md 
Ce 
SI 
h 
p 

s 
"~ As 
Na 

~ 
l. 

j 

6 
7 
8 
9 

10 
11 
12 
14 
15 
16 
17 
18 
19 
20 
21 
~~ ... 
24 
Z5 
26 
11 ., 
28 
29 
30 
31 
32 
33 

4,589 0.044 
49.619 o.m 
o.m 0.014 

· 1.319 0.003 
6.m o.m 
4.415 0.061 
4.821 0.044 
3.174 0.023 
6.237 0,094 

22.928 0.251 
4.m 0.034 

19 .140 o.m 
8.m 0.086 
4.168 o.m 
0.248 0.002 
n.m 9.lb9 
3.225 0.028 

20. 962 0.195 
2.504 0.026 
2.368 0.047 
o.m 0,008 
0.217 0.006 

32.m 0.278 
0.327 0.003 
1.054 0.021 
s.554 0.049 
0,800 0.023 
5.238 0.021 
6.448 0.066 
o.m 0.012 

6 REV 0 

A9 Pb 
( ppb i ( ppb ) 

-5.894 ·JU03 
!.222 19.m 

20. 732 49.193 

V Be 
(pp b) (pp~) 

• 7. 406 -o.m 
1.403 ,).178 

18.938 300.181 

--· 1.79 
:...- · •· 



Ag 
Pb 
Ti 
Cd 
B 

Be 
Tl 

34 
35 
36 
37 
38 
39 
40 
42 
43 
44 
45 

3.147 
o.m 
7.243 

46.456 
8.109 
0.135 
9.941 
0.179 
2.m 

10. 591 
0.086 

0.027 
0.012 
0.061 
0.258 
0.066 
0. 004 
0.079 
0.008 
0.030 
0.088 
o.m 

Identity 1: mt hq. STD 10-50 Identity 2: 1148Z,2848AA,3148AA 
iisl nm : ALL_m 
Suple Meigh! : 1.0000 Soluhon Volm : 1.00 
On-Pul lnte~rations : 3 Off-Puk Integrations : 1 

Zr 
( ppb) 

ftm 2008.240 
tt 19.258 
' .S.D. 0.959 

fppb) 
ftNft -191202.547 
S.D. 2891.862 

.S.D . !.512 

"" 1 Fe 
: ( ppb) 

ftean 1022.319 
9':l 8.873 
: R.S.D. 0.868 

( ppb ) 
ft · 1098.937 
s.ti . 2z.m 
: R.S.D . 2.020 

Tl 
( ppb ) 

ftm 961.412 
s.D. 7.964 
i UJ. 0.828 

ftun 
S.D. 
, R.S.D. 

Tl ,, 
( ppb l 
m1.m 

35.m 
3.371 

Sr 
( ppbl 
mun 

16.!22 
o.m 

Zn 
(ppb i 

19-34.838 
21.546 
1.114 

Ci 
( ppb I 
mo.m 

s2.m 
o.m 

ftq 
( ppb) 
1136.800 

10,032 
0.882 

Cd 
( ppb ) 
1851.736 

10.270 
o.m 

Ii 
(ppb) 
568.251 
14.586 
2. m 

Cu 
('pbl 
m.m 
i.m 
0.814 

Cr 
(ppb ) 
m.m 
10.484 
1.m 

As 
( pp~ ) 

rn.328 
2,.m 
2.m 

B 
lppb) 
m2.m 

12.811 
0.815 

Ti 
(ppb) 
m.m 

1.714 
0.217 

Li 
( ppb) 
1m.m 

15.520 
0.803 

Nd 
(ppb ) 
991.688 
20.m 
2.074 

Na 
( ppb) 
3134.524 

12.466 
o.m 

[ 

( ppb l 
1028.780 
,25.458 

z.m 

WHC-SD-WM-DP-025 
ADDENDUM 6 REV 0 

11:30 Aft Jumy 22, 1992 

H4 
(ppa) 

279698.113 
1233.651 

o. 441 

Co 
(ppb l 
1911.546 

19.278 
1.009 

Ce 
( ppb i 
1050.380 

22.138 
2.096 

fto 
( ppb) 
1937.047 

19.m 
1.020 

ftn 
(ppb i 
957.577 

7.626 
o. 796 

Sr, 
(ppb) 
m.126 
n.m 
1.380 

Ni 
(ppb) 
961.821 

8.225 
0,955 

51 
( ppb ) 
662.538 
18.617 
2,810 

Se 
( ppb) 
m.s,s 
3;:,349 
3.388 

Sb 
(pp~ ) 
975.303 
39.659 
4.066 

Si 
(ppb) 
mo.m 

31.089 
o.m 

Li 
( ppbi 
1013.534 

6.975 
0.688 

Bi 
i ppb ) 
1942.186 

16.599 
0.855 

Aq 
(ppbl 
992.040 

8.165 
0.823 

V 

l?P' J 
1927.423 

19.m 
1.m 

Al 
( ppb) 
111i.34i 

9.m 
G.826 

Eu 
( ppb ) 
1005.016 

11.088 
1.103 

p 

(ppb ) 
1m.m 

18.m 
o.m 

Pb 
( ppb) 
959.889 
20.89i 

Z.1 77 

Be 
i ppb) 
1885.299 

1~.714 
o.m 

~-- 1.8C 



Corrected Counts Shtistics 11:32 An Jimry 22, 1992 
Ti>l me : ALL_m WHC-SO-WM-DP-025 

1. 0000 Solutioa Yolm : 1.00 Suple ~eig~t : ADDENDUM 
3 Off-Puk lntegntlOfts : 1 k lnteqntions : 

---------------........ --------... ----.. -- .. ----.. -.. ------- .. --.. -----.. ----
:hmel "m hulses SJ. lpulses ~R.5,D. lpulm 

.......................................... .................................................................................... 
Zr 0 .020 0 .003 
Sr 2 o. 145 0.004 
ti 3 -G.069 0.026 
Ta -0. 000 0.012 
Ho 6 1.564 0.003 
Sn 7 o. 007 0.012 
S1 1.418 0.022 
Al 9 o.m 0.020 
~ 10 0.001 0.011 
Zn 11 0.696 0.008 
Cu 12 0.0il 0.005 
Li 14 0.013 0.006 
Co 15 -0.019 0.012 
Ni 16 -0.003 0.016 

L ' 17 -0.002 0.000 
a 18 -0.059 0.005 
F 19 0.155 0.023 
~i 20 11.641 0.083 
CC! 21 -0 .002 O.OC! 
Nd 1? 0.191 0.004 .. 
tr 24 0.044 0.005 
Sa 25 -0.061 0.004 

26 0.055 0;003 
27 0.017 0.001 
28 0.119 uo~ 
29 1.210 0.004 

As 30 0.007 0.001 
i 31 2. 949 0.006 

fto 32 -0.000 0.006 
sr 33 -o.m 0.096 

34 -o.m 0.003 

' . 35 0.016 0.006 
r 36 -0.092 0.004 
Cd 

,, -0.043 0.045 JI 

B 38 3.442 0.019 
39 -0.032 0.004 

ftn 40 0.038 0.002 
Sb 42 -0.028 0.005 
V 43 0.024 0,001 
Be 44 -0.009 0.001 
Tl 45 -0.053 C.004 

Jder.titr 1: R932 Di~. Bhnl Identity 2: &imt 
list nm : ALL_m 

11: 36 Aft Jin m y 22, 1992 

Smle ~eight : 1.0000 Solutioc Yolm : 1.00 
Ori-Peil Jntemtions : 3 Off-Puk Inteqritions : 1 

Ir 
( ppb) 

Sr 
(ppbl 

Ji 
( ppb) 

Ti 
( ppb) 

Hq 
(ppal 

6 ·REV 

Sn 
(ppb) 

0 
., 

, 

- I 

Si 
( ppb ) 

~--1.s1. 



ftm 0.002 5,278 -19.rn 8. 117 -SZS.30~ 3.454 rn.m 150.081 
.j 

5.D. I .165 0.141 2s.m 6. 960 m.m 2.612 15.437 8. 163 WHC-SD-WM-DP-025 
: U.D . m74.m 2.671 134.391 85. 744 32.m 75.614" 1.682 5.m ADDENDUM 6 REV 0 

V Zr. Cu Li Co Hi La Eu ~ 

( ppt ) ( ppb l tpob ) (~pb l {pob l ( ppb l (ppb i {ppb i 

~e... m.m 21.m 5. t:i3 1. 41 j -3.364 10. m 6. 71 4 o.m 
S.t . m.m o.m 1. 070 0.649 2.618 3 .686 0. 000 o.m 
: R. S.D . m.561 2. 449 20.845 45.922 i?.842 34.146 0,000 32.989 

Fe c. Cr Nd Ce S1 Ba 
( ppb) {Dpb) ( PP• I ( ppb l ( ppb) (ppb) ( ppbJ ( ppb ) 

ftun 47.432 1881.626 1.323 38.447 -8.126 -150.454 3.240 14 .471 
S.D. 7,147 u.m 0.229 2.030 12.m 11.098 0.150 3.m 
: R.S.D. 15. 068 0.729 17.320 5.281 m.670 7.377 4.632 24. 703 

s ftg As N, fto Se Aq Pb 
( opb) (ppb) {pp.) ( pob l (ppb) (ppb) (ppb) {ppb) 

ftm m.m 244.006 3.835 m2.m -5.825 ·13.804 1.m 23.939 
S.D. 2.605 0.856 1.204 3.665 1.m n.m 0.769 9,753 
: R.S.D. 2.467 o.m 31,m 0.210 28.488 m.m 41.668 40.740 

Ti Cd • I ftA Sb V Be 
( ppl) (ppb) ( ppb) (po•l (pp.) (ppb) ( ppb) ( ppb) 

Iii, 0.S68 1. 950 668.524 51.476 2.146 -110.m -0.668 -0.178 
5.). 0.472 1.790 3.m 23.M4 o.m 25.912 G.389 0. 205 
• .s.o. 83,205 91.830 o.~53 45.m 9. 944 n.m 58.214 m.m ~ 

il 
M ( ppb) 

ftUP · 50.319 
s 28.735 
Z R.S.O. 57 .106 

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

~ormted Counts St.hshcs 11:38 Aft Jmuy 22, 1992 
l~ nm: ALL_Slft 
S,1ole We1aht: 1.0000 Solution Yolu1e: 1,00 
ot:"P•h~ Inteqr•tions : 3 Off-Puk Inteqr•tions : 1 

Anilyte Chmel ftm (pulses S.D. lpulm ?R.S.B. lpulm 

Zr 1 0,036 0.007 
Sr 2 0.130 0,009 
Bi 3 -0.065 0.036 
h 9.003 0.007 
Ho 6 1.574 0.007 
Sn 7 0.060 0.010 
Si 8 3.181 0.029 
Al 9 49.815 o.m 

10 O.i34 0.006 
Zn 11 ~.486 0.009 
Cu 12 v.382 0,005 
I ; 14 0.309 0,007 •• 
Co l~ 0.000 0.01 7 
Ni 16 0,019 0.009 

--· 1.82 



Li 17 -0.003 0.002 
Eu 18 -0.060 0.017 WHC-SD-WM-DP-025 
Fe 19 0.145 0.017 A~DENOUM 6 REV U 
Cii 20 5.826 o.m • 

21 1.761 o.m ., 
22 0.277 o. 050 

; 

Ce 24 0.066 o. 013 
Sa 25 -0.023 0.013 
h 26 O.Oi3 0.016 
p 27 1.211 v.012 

28 27.631 o.m 
fto 29 1.028 0.012 
As 30 -u.011 0.011 
Na 31 1197 .640 12.602 
fto 32 0.146 0.005 
St 33 0.024 0.008 
Aq 34 -0.09i 0.006 
Pb 35 0.006 0.003 
Ti 36 -0.086 0.009 
Cd 37 o.m 0.010 
J 38 3.601 o.m 

39 12.147 0.122 
fta 40 0.019 0.005 
,SI') 42 -0.010 0.006 
V 43 0,020 0.003 

H -0.008 0.003 
Tl 45 -0.076 0.007 -... ---------------------------------------------------------------------

· 1: R933 Sil 13AP891-1 Identity 2: 1011-501! 11:41 Aft Jmary 22, 1992 
. ,e : All _5Ift 

'dple Veiqht : 1.0000 Solutiaa Yolm : 1.00 
~ Puk _ lnteqrilhons _: __ 3 ___ Cff-feal _Integrations_: __ 1 ________________ 

Ir Sr Ii ii H9 S1 Si Ai 
(,,.) (ppi) (ppb) ,,,u (pp1) ( ppb) tppo) (ppb) 

r1 4.550 4.705 -15.122 10.m 18.868 15.064 2157.141 20225.600 
S.D. 3.123 0.363 n.828 4.m m.176 2.302 20. 528 243.647 

01.S.D. 68.m 7 .7Z2 zu.m 41.734 216:.m 15.279 o.m 1.205 - 1 

V Zn Ce Li · Co Ni Li Eu I 
I 

t ,pal ( ppb) t ppb) ( ppb) (pDb) (ppb) (ppbl ' l ppb) 

"un -3780.390 ,.317 75.551 31.317 0.897 15.811 4.029 o.m 
S, D. 248.210 0.750 1.021 0.706 3,701 2.044 6.rn 1.107 

- 1 i R .S.D. 6.566 8,046 1.351 2.256 412.m 12.m m.101 126.445 

Fe Ci Cr Nd Ct S1 Bi p 

( ppb) ( ppb) (ppb) (ppi) (ppb l ( ppb) (ppb) ( ppb) 
ftean 44.149 9te.m 101.m 83.683 5!.042 -41.013 4.333 7411.591 
S.D. Ult 12.m tm 22.m 36.m 38.259 0.937 76.921 
: R.S.~. 12.482 1.m 0.855 26.809 68.308 93.285 21.628 1.038 

s ftg As Ni fto Se A• Pb 
( ppb) ( ppb l (ppb) (ppb) (ppb) ( ppb) ( ppb) ( ppb) 

ftei• 29759.832 20"672 -17.566 728177.158 38.265 53.674 i.m 10.510 
m.m 2.370 12.737 7662.481 1.381 21.498 1.683 5.631 

.D, 1.200 1.147 72.506 1.m 3,608 40.053 m.m 53.576 

183 



near. 
SJ. 
: R.U. 

Ti . 
( ,Pb I 

1.397 
1.189 

85.067 

Tl 
I ppb i 
-129.276 

51.803 
40. 072 

Corrected Counts Shhstics 
Tisk nm : ALL_Sift 

Cd J l 
( ppbl ( ppb I (,Pb) 

!l.659 m.m 7118~.413 
0.392 10.575 709.634 
2.869 1.512 o.m 

11:45 A~ Jmm 22, 1m 

Siiple h i9H : 1.0000 SolutioA Volm : 1.00 
DA-Peil lntegritions : 3 Off-Puk 1Dte9ritim : 1 

. "· Sb 
lppb) l ppb) 

o.m -15.758 
0.504 32.096 

5o.m 203. 684 

WHC-SD-WM-DP-025 
ADDENDUM 6 REV 0 

yte Chmel ftm hulses U. lpllm 

0.005 
0.006 
0.017 
0.015 
0.018 
0.019 
o.m 
0,390 
0.039 
0,002 
0.004 
0.010 
0,005 
0.009 
0.001 
0.007 
0,004 
0.063 
0.010 
0.006 
C.009 
0.009 
0.007 
0.027 
0.360 
0.008 
0.002 
9.984 
0.004 
0.005 
0.001 
0.004 
0.003 
0.017 
0.025 

?R.S.D. lpulm 

tt 
5r 
B 
Ta 

Ca 
·• ! 

Co 
1i 

Eu 

Ci 
Cr 
Nd 
Ce 
51 
h 
p 

s 
ftq 
As 
Ni 

no 
5! 
Aq 
p~ 

Ti 
Cd 
B 

2 

5 
6 

6 
9 

10 
11 
12 
14 
15 
16 
l i 
18 
19 
zo 
21 
22 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
3£ 
37 
38 

0.015 
o.m 

-o. 110 
-0.017 
1.m 
0,056 
~.m 

50.537 
0.162 
o.m 
0.370 
v.292 

-0.011 
-v.017 
-0.005 
-0.088 
0.134 
6.759 
1.789 
0,145 
o.m 
-o.m 
0.034 
1.254 

28.461 
1.124 

-0.016 
1214,224 

o.m 
0.016 

-0.111 
0.010 

-o.m 
0.281 
4.416 

V Be 
(ppb) lpp b) 

-3.139 0.000 
1.783 0. 448 

56.795 mom.847 



39 12.m 0.096 
ftn 40 o.m 0.004 

wHc-sD--WM-DP-e2s 
Sb 42 0.006 0.004 
It 43 0.024 o. 003 ADDENDUM 6. REV 0 

44 -0.007 v.001 
45 -0.069 0.002 

~-----------------·----------·-----------·---·--------------·---

Identity 1: Rm Dup 13AP891-1 Identity 2: lOaHGai 11:46 Aft J•nmy 22, 1992 
T.sk nm : ALL _m 
Siaple We19ht : 1.mo Solution Volute : 1.00 
On-Peil lnteor•tions : 3 Off-Puk lRtemtms : 1 
.. -.. -------------.. --------...... -----.. -.... -----------------·-- ..... --------- .. -.. 

Zr Sr Ii h . H9 Sn Si Al 
( ppb) (ob) ,,,,1 ('pb) (ppa) (JP') (ppb) (ppb) 

ftun -4.693 4.027 ·60.152 -1.781 1188.679 14.25o 2499,m 20521.256 
S.I, 1.985 o.m 17,354 8.789 1027 .219 4.282 10. 760 m.m 
Z R.S.I, 42.294 5,406 zs.rn 493.403 86.417 30.039 0.430 0.778 

V Zn Cu Li Co Ni Li h 
(ppb) (ppb) ( p,,1 (ppb) ( ppb) (pp') ( ppb) (ppb) 

-4660.692 4.083 12.m 29.635 • 1. 570 7.527 -5,368 -o.m 
1210. 610 0.131 o.915 1.011 1.129 2.027 4.027 0.447 

Z R.U. 25,975 :;,m 1.rn 3.411 71. 904 26. 926 75.019 46,417 

Fe Ci Cr Nd Ce Sa h p 

(ppb) (ppb) ( ppb) ( pp~) (ppb) ("bl (pp~) (ppb) 
ftun 40.762 1073.180 712.254 23,800 ·85.728 -165.112 t.987 7677 .838 
~ 1.284 10.rn 3,787 2,441 23,294 20.m 0.419 164.092 

·, 
3.149 0.974 o.m 10.m 27.172 16.110 21.071 2.137 

ftq As Ni fto Se Ag Pb 
(ppb i ( ppb ) (ppb) ( ppb) ( ppb) ( ppb) ( ppb l ( ppb ) 

n 30653.223 226.401 -n.m 738261.101 38,868 27.306 -3.246 12.m 
s.~. 388.m 1,682 2,406 6070.893 1.313 13.341 o.m 6,151 
TI.U. 1.W 0.743 10.204 0.822 3.379 4s.m 10,866 47 .889 

M Ti Cd I ftn s• V . Be 

0' ( ppb) ( ppb) (p,.) (JJb) (pp') (ppb) ( PP•l ( ppb) 
ftur, -o.m 14.865 rn.m 70997.518 1,462 66,539 -0.219 G,178 
S.D. 0.454 0.671 4.903 562. 901 0.360 18.940 1.696 0.103 
: R.U. 61.131 4.513 o.m 0.793 24,641 28.464 774,098 57.723 

Tl 
(,Pb) 

ftun -02,227 
S.D. 14. 954 
7. R.SJ. 24.032 

--·-------------------------------------------------------------------

Corrected Counts Shtislics 11:51 Aft Jimry n, 1992 
hsk nm : ALL_5Ift 

· , Veiqht : 1,0000 Solution Yolm : 1,00 
lnte~ntim : l Off-Pe;ik bte9r•tions : 1 

-- "1.85 



Aulyte Cbmel ftm lpulses S.D. lpulses U.5.1. lpubes 
---------------·-·------------------------------------------------------
Zr 1 0.034 0,017 WHC-SD-WM-DP~o2s 
Sr 2 o.m 0.028 ADDENDUM 6 REV 0 
~i 3 -o.m 0.027 
la 5 0,033 0,028 

Ho 6 I. 567 0.022 
5n 7 0.11~ u.044 
S1 8 3.m 0.032 
Al 9 70.310 0.119 
w 10 0,304 0.007 
Zn 11 24.493 o.m 
Cu 12 4.862 0.m 
Li 14 0,342 0.022 
Co 15 8.737 o.m 
Ni lo 8.534 0.064 
Li 

,, -0.006 0.002 ., 
Eu 19 -0.046 0.018 
Fe 19 12.631 0.022 
Ci 20 19.652 1.m 
Cr 21 3.S51 0.020 
Nd 22 0.309 0,099 
t' 24 0.083 0.031 

25 -0.063 0,030 
h 26 137.044 0.294 

eo 27 1.179 0.032 
s 26 28.126 o.m 

29 1.287 o.m 
As 30 6.461 0.011 
NP 31 1240.773 4.m 
t½ 32 0.140 0,017 
Se 3~ 2.649 0.030 

~"' 34 0.563 0.015 
Pb 3~ i.m 0.014 

36 -o.m 0.020 
Cd 

,, ~. tm 0.033 
r- 38 3.731 0.033 

39 12.m o.m 
40 20.m 0.069 
42 0.340 0.419 
43 z.m 0.017 

ie 44 1.080 0.006 
Tl 45 1,026 0.011 
.. --.... ----------------------------------------------------------------.. 

Identity 1: R933 5Gk 13AP891-I Identity 2: I01I·501l 
Tisk nm : ALL_Sift 
Smle Weight : 1.0000 Solution Yolm : 1.00 
On-Peak btemtions : 3 Off·Puk Intm•llons : 1 

Zr Sr Bi 
( ppb l ( ppb) ( ppb) 

ftean 3.670 8.641 -7.729 
SJ, 7.330 1.080 27.244 
: R.U. m.m 12.m 352.496 

w 2o CM 

11:5; Aft J.num 22, 1992 

Ti Hg Sn 
(pob) (ml ( ppb) 

27. 914 -377.358 21.m 
1&.m m1.m 9 .713 
58.770 331.700 35.822 

Li Co Mi 

"'t 

Si Al 
(ppb) (ppb) 
zm.m 28621.956 

Z2.584 48.608 
0.879 0 .170 

La Eu 

--· 1.86 



(ppb) 'ppaJ ( p,bl . (ppb) (ppb) ( ppb) (ppb J ( ~pb ) 

ftm -9014.m zm.m 1090.002 34. 690 1960,059 1m.m -10,739 !.752 
u. m.m 25.139 3.351 2.m 11. 94"5 14.529 o.m 1. 168 
• 0 C ,D, 2.m i.m o. :iv: 6,284 0.609 o.m 57,289 )o.691 

Fe Ca Cr Nd Ce Sa &a p 

( ppb I (ppb) ( ppb ) (ppb) ( ppt) (pp~) (ppb) ( ppb) 
ftean mo.092 3202.884 1m.041 80,965 100,515 -156.317 8171.131 7213.4S4 
s. ~. 6. 918 326.237 7.834 41.639 n.m 9G.691 17. 531 m.m 
: U.D. 0 .1 73 10. 186 o.m 51.428 83.111 ~5.m 0.215 2. 716 

ftg As Wa fto Se Ag Pb 
(p;b) ( ppb i ( ppb) (ppb) ( ppb) ( ppb) ( ppb) (ppbl 

ftean 30272.841 259.967 7773.m 754404.693 3&.m 7094.097 202.654 1980.500 
s.». 344.380 6.077 u.m 2954.569 5.227 11.m 4.586 24.m 
? R.S.D. 1 .138 2.337 0.171 o.m 14.338 1.149 2.263 1.254 

Ti Cd B K ftr. Sb V &e 
( ppb I (ppb) (p?bl ( ppb) ( ppb) (ppb) (pJb l (ppb) 

ftua 6.157 211.929 m.m 73343.437 1963.934 1822.783 1998.842 m.469 
u. 2.568 t.m ,.m 292.043 6.554 98.l21 11.m 1.111 
? R.S.L. 41.712 o.m 0.869 o.m o.m 5.394 0.566 o.m 

Tl 
WHC-SD-WM-DP-025 
ADDENDUM 6 REV 0 

t ppb i 
ft 7799.21 1

) 

S.D. 79.m 
~.a...&.D. 1.019 

- - "I! .. - - - - --- .. -- .. ------------------------ - ---- .... ---------------------- -

C cted Cour.ts Stat isti cs 12:00 Pft Jumy 22, 1992 
Task nm : ALL_Sift 
Smle We1q ht : 1.0000 Solution Yoluae : 1,00 
On-Peal Intearitions: 3 Off-Peat !;te;rations: 1 

AulYte Ct.mel ftm lDulses S.D. hulses U.S.D. lpuim 
. M . ------------------------- ------------------------- ---------------
Zr0' v.037 0.003 

0 · 0.025 0.002 Sr .. 
ii 3 -o.m 0.023 
Ti 5 C.009 M12 
Ho 6 1. 540 0.013 
Sn 7 0,00, o.m 
Si 8 0. 167 0,036 
Al 9 0.447 0.012 
w 10 -0 ,065 o.m 
Zn 11 0.097 0.006 
Cu 12 v.063 0.004 
Li 14 0.012 0,002 
Co 15 -0.001 0,002 
Ni 16 -0.052 o.m 
L• 17 -o.m 0,001 
Eu 18 -0. 061 0.009 
Fe 19 o.m 0.026 

20 0.688 0.002 
21 0.003 0.001 

--· 1.87 



i1v ..:,L IJ.J,14. ii. ~Ji 

CE 24 0.0at 0.002 WHC-SD-WM-DP-025 
St n u.009 0.003 ADDENDUM 6 REV- 0 
B. 26 U~I U02 ·~ U20 -l.002 " 

28 UH 0.004 
fta . 29 0.010 0.001 
~s 30 -o.m 0.008 
~a 31 o.m 0.006 
fto '? ~. 0.019 0 .003 
Se 33 -0. 056 0,011 
Aa 34 -0.096 0.002 
Pb n o.m 0.008 
Ti 36 -0. 087 0.003 
Cd 37 -0.049 0.020 
J 38 0.007 0.033 

39 -0.037 0.007 
ftn 40 C.042 0.002 
s• 42 -0.027 0.013 
y 43 0.023 0.002 
b 44 -0.006 0.001 
Tl 45 -o.m 0.002 

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

tity 1: R933 Su 13AP89H Identity 2: l01l -S011-21i·lZ1l 12:00 rn Jmuy 22, 1992 
hsk r.m : ALL_Slft 
~le Weiobt : 1.0000 Solution Volute : 1.00 
On-Peak Inte~ratiODS : 3 Off-Peak Integrations: 1 
--------------------------------------------------------------------

Zr s, Si Ta Hg Sn Si Al ,. 
lppbi ( ppb l ( ppi) (ml (ppl) ( ppbl (ppb) ( ppb) 

~ill · 4 .844 o.m 7.729 
H 

13.m -1924.528 3.821 ss.m o.m 
S.D. 1.165 0.060 22.685 6,960 727.823 7.m 25.m 4.939 
!N,';. s.D. 24.042 9.962 293.502 50,m 37 .818 189 .860 65.328 1808.314 

w Zn Ca Li Co Ni La Ea 
(ppb) (ppb) t ppb) (ppb) (ppb) ( ppb) (ppb) (ppb ) 

e1n zm.m -24.002 3.322 i.m o.m -o.m 4.029 0.810 

M· 899.609 0.488 0.857 0.210 0.467 3.338 4.650 o.m 
,, R.S.D. 3s.m 2.033 2U06 n.m 89,212 m.m 115.431 73. 110 

Fe Ca Cr Ni Ct 51 h p 

("b ) (ppb) (ppU ( ppb) i ppb) (ppU ( ppb) (ppb) 
ftun 27.210 71.070 3.176 74.194 53.m 54.748 3.041 33.047 
5,D. 8.357 o.m o.m u.m 4.184 7.377 o.m 12.889 
: R.S.D. 30.715 0.356 12. 500 18.767 7.754 u.m z.m 39 .003 

s ftg As Na fto Se Ag Pb 
(ppbi (ppb) ( ppb) (ppbi ( ppb ) (ppb i (ppb) (ppb i 

ftm 7 .997 -2.603 -38 .695 43.388 0.000 -9.631 1.540 130.204 
S.D. 4.308 0.119 9 .654 3.665 0.797 30 .144 o.m 13.606 
~ R.S.D. 53.870 4.SSB 24.950 8.447 914779.514 312.998 45.625 10,449 

Ti Cd I [ ftn Sb V h 
( JPb) (ppb) iPP') (ppb ) (ppb ) ( ppb) (ppb) ( ppb ) 

ftei 1.223 1.711 3.421 26.167 3.749 -105.058 -1.342 0.237 
S.D. o.m 0.780 6.m 38.888 0.201 6&.m 1.403 o.m 

--



: U.t. 32.m 

Tl 
I pob l 

38. 346 
10.m 

~ i,M, 28,61 7 

4~.m 187.249 148.612 5.m 63.312 

WHC-S0-WM-DP-025 -
ADDENDUM 6 REV O 

Corrected Counts Stat istics 
hsk me : ALL _Slft 

12:05 Pft Jmu1 ZZ, 1992 

Suple Weight : 1.0000 Solution Volm : 1.00 
Dn-P,a~ lnt,,r•tions: 3 Off-Peil Iate!ritio1s: l 

Aulyte Channe l ftun loulm 

Zr 
Sr 

Si 

e 

b-. 
Bi 
p 

s 
ftg 
As 

Ii• 
fto 
Se 
Ag 
Pb 
Ti 
C. 
B 

ftn 
Sb 

1 
2 
3 

6 
7 
8 
9 
lv 
11 
12 
14 
15 
16 
17 
18 
19 
20 
21 
22 
24 
25 
26 
27 
28 
29 
30 
31 
32 ,· -~ 
34 
35 
36 
37 
38 
39 
40 
42 
43 
44 

0.080 
0.125 
0.046 
0.105 
1,504 
0,137 
1.186 

18.064 
0.122 
4.368 
.0.849 
0.161 
1.250 
1.m 
0.001 
0.012 
1.m 
4.748 
0,826 
0.416 
0,143 
0.080 

19,772 
o.m 
8.110 
o.m 
0.921 

m.m 
0.064 
o.m 
0.042 
0.224 

-0 .008 
0.819 
1.122 
3.684 
2.930 
0.070 
0.428 
0,146 

SJ. loalm 

o.m 
0.018 
0.017 
0.013 
0,002 
0.015 
0.021 
u.061 
0.022 
0.026 
0.017 
0.016 
0.008 
0.027 
0.001 
0.027 
0.028 
0,021 
0,024 
0.103 
0.026 
0,030 
0.090 
0.007 
0.082 
0.002 
0,011 
3.400 
0.003 
0,007 · 
o.m 
0.024 
0.017 
0.014 
0.011 
0.029 
0.007 
0.021 
0.007 
0.000 

:R.S.D. hulm 

104.513 86.589 
-J 

, I 



11 45 0.071 0.016 
.. _,. __ -' --------------------------------------------------------------- WHC-S0-WM-DP-025 

ADDENDUM _6 REV 0 

idenHv 1: Rrn Spr 13AP891-l lder,tlh ::: i01HG11·211·121l 
;, : ALL m 
3a1pa •eiahl : 1.0000 SoMion Yoluae : 1.00 
On-Peif. !A tw,tion, : ., Off-real lnteari1tions : 1 

ftean 
S.J. 
! R.U. 

ftm 
S.i. 
: R.S.D. 

~ n 
S.D. 
Z. S.D. 

ftean 
S.J. 
? R.S.D. 

Zr 
(ppb) 

n.m 
6.414 

27 .150 

M 

( ppb) 

-mo.m 
666.421 

19.484 

Fe 
(ppb) 
604.646 

8. 986 
1.486 

s 
(ppb) 
8725.770 

87. 994 
1.008 

Ti 
(PJb) 

11.m 
2.lh4 

18.m 

Tl 
( DDb) 

138.711 
m.m 
1:.276 

Corrected Counts Sti1tistics 
iasl me : ALL_m 

Sr 
( ppb) 

4.496 
o.m 

15.384 

Zn 
I pJb i 
m.m 

2.191 
0,640 

Ci1 
(ppb) 

741.584 
3.m 
0.458 

"~ ( PDb) 
67.886 
o.m 
0.699 

Cd 
(ppb) 

35.909 
0.542 
1. 508 

Bi 
(pp.) 

96.445 
17,059 
17 .688 

tu 
(ppb) 
181.441 

3.851 
z.m 

tr 
( pp.) 
m.m 

9 .381 
2.m 

A; 
(ppb) 

1104.523 
12.874 
1.166 

Ti 
( ppb) 

70.874 ,.m 
10.937 

Li 
( pp~) 

16.m 
1.631 
9. 979 

Nd 
(ppb) 
146.245 
4~.m 
31.074 

Iii 

( PP• I 
mm.002 

2067 .127 
0.918 

a r 
(ppb) (ppb) 
219.442 21754.634 

2.159 169.910 
0.984 0.781 

12:10 Pft Jimry 22 , 1992 

Saple Weight : !.•)000 Solutioa Yoluae : 1.00 
On-Pei1t lnteqri1tions: 3 Off-~eik Inte9ritions: 1 

H~ 
( PPI I 

-3943.396 
113.208 

2.871 

Co 
( ppb) 
281.140 

1.780 
o.m 

Ce 
(ppb) 
264.m 
12.m 
27 .308 

fto 
(ppb) 

13.458 
o.m 
6.840 

ftn 
( ppb) 
m.m 

0.700 
0.248 

Ani1hte Chmel ftm IJvlm s.n. lpalm 

0.004 
0.003 
0.021 

ia.s.D. &pulse~ 

Zr 
ir 

3 

0.017 
o.m 

-o.m 

Sn 
( ppb) 

32. 112 
3.309 

10.305 

Iii 
(ppbl 
310.855 ,.m 

1.992 

51 
(p,~) 

261.905 
87.405 
33.373 

Se 
( ppb l 
,11.m 
22.880 
2.m 

Sb 
( PP•) 
404.480 
110.47? 
2i.m 

Si 
(ppb) 
754.660 
14.410 
I. 910 

Li 
(ppbl 

18.795 
4.027 

21,427 

h 
(ppb) 
1178.894 

5.358 
0.454 

1\4 
(ppb) 

43.697 
4.586 

10,494 

V 

( ppb) 
m.m 

4.732 
1.m 

Al 
l ppb) 
7217.m 

2~.04.\ 
0.347 

Ea 
(ppbl 

S.604 
1.788 

31. 906 

p 

(ppb) 
2119 .678 

40.286 
1.901 

?~ 
(ppb) 
387.m 
42,m 
10.893 

Be 
(ppb) 

27,334 
0.000 
0.000 

=--:190 



r 

1i 5 o.m v.006 WHC-SD-WM-DP-025 Hq 6 1.m 0.010 ADDENDUM 6 REV 0 -
SD 7 0.005 0 .012 

8 o. 760 0 .017 
9 1.614 C.018 ~ 

10 0.088 0.019 
Zn 11 5. 931 o.m 
Co 1 ~ 2. 26~ 0.010 .. 
Li 14 0.004 o. 008 
Co 15 2.m 0.013 
Ni 16 2. 101 0.014 
Li 17 -0 .005 0.001 
ER 18 -0.063 0.009 
Fe 19 1.m 0.016 
Ci 20 3.566 0.018 
Cr 21 1.286 0.027 
~d 22 0.001 0,054 
Ce 24 0.039 0.004 
St 25 -0.032 O.OOl 
h 26 8.530 0.040 
p 27 0.019 0.001 

SN 28 Ull 0.004 

"• 29 2.449 0.012 
A,,._ lO 0.404 0.018 
Ni 31 0.912 0.009 
ftoO lZ 1.625 0.027 
Se 33 0.196 O.OOo 
Aq l4 1.m 0.006 
P!~ 35 0.277 O.OOl 

36 1 """ ..1,/.L.l 0.013 
~ 1 

37 12.427 0.122 
38 2.416 0.002 

,.,, 

39 0.806 0.002 
ftn 40 5.163 0,031 
sN 42 o.m 0.019 
V 43 0.768 0.005 B, 44 2,705 0.011 

rt? 45 0.012 0.004 
---·------------------------------------------------------------------
~ - I 

Identity 1: CCV-Z Identity 2: CCV 12:10 PK Jm.ry 22, 1992 
luk am : ALLJlft 
Si1Dle Mei~ht : 1.0000 Sohtion Volm : 1.00 
On-Puk lnteqr•tions : 3 Off-Puk lnteqr•tions : 1 
----------------------·------------------------------------------------

Zr Sr Bi Ti Hq Sn C. 
,1- Al-

I opb) ( opb l ( ppb) ( ppb) (,01) (ppb) ( pob) (pp~) 

ftun -4.106 0 .182 -173.063 11.m -zm.so z.m m.467 478. 102 
S.D. 1.1,66 0.119 21.203 3.271 549.766 2.673 12.m 7.m 
: U.D. 40.585 6~.465 12.251 18.775 20.m 90.933 2.677 1.581 

M Zn - Cu- Li Co- Ni_ La Eu 
I ppb ) ( ppb l (ppb) ( ppb) (ppb) ( ppb) ( ppb) ( ppb) 

ftm -2387.427 m.m m.m o.m 497.471 490.450 -li.711 o.m .. m.410 3.857 Z.268 0.816 2.840 3.192 2.m o.m 
24.481 o. 809 0.452 161.658 o.m o.m 34.648 Bi. 962 
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Fe...._ Ci ... Cr- Nd Ce S1 
(ppb) (ppt) (pp') (ppb) (Jpb) (ppt) 

"UR 500.572 m.m m.m -35.855 ·21.821 ·65.442 
Sot. 4,961 2.987 10.m 24.004 10.369 8. 956 
: R. ~ n. 0.991 0.54? 2.054 66. 946 u.m n.m 

"o ..,, As-.. Ni- fto - Se-
( ppb i (ppb ! ( ppb I ( p~b l ( ppb I ( ppb ) 

ftm O.Hl 498.698 481.488 503.886 483. 785 567.928 
s.». 4.329 2.466 21. 134 5.404 8. 181 18. 516 
: R.S.D. 450.m 0,495 4.389 1.073 1.691 3.260 

Ti- co-- B- r.- nn- Sb.._ 
( ppb) ( ppbl ( ppb) ( ~pb) (ppb) (ppt) 

nun 500.290 498.048 469.929 4949 ,677 498,111 516.544 
S.D. 1,730 U38 0.387 8.921 2.m ,1.m 
: R.S.D. 0.346 o.rn 0.082 0.180 0.591 18.871 

Tl--
(ppbl 

ftun 517.264 WHC-SD-WM-DP-025 
S.D. 31.313 ADDENDUM 6 REV 0 

s.D. 6.054 

--------· --.. --.. ------.. ------------------------------------------------

Co.cucted Counts Shtistm 
Tisk nm : m_sift 
Sif°p'le Veight : l.OOO•l Solution Volm : 1.00 
On -· lr,temtions : 3 OfHuk Inteqritioas : 1 

Au.1 te Chmel ftm ID~lm U. hulm :R.S.D. lpulses ., 

7 0,004 0.011 .. 
Sr 

, -0.014 0.009 .. 
h- j ·0.052 0.005 
Ta 5 0.004 o.m 
H 6 1.531 0.010 
Sn 7 -0.034 0,042 
sf" 8 0.087 0.010 
Al 9 o.m o.m 

10 -0.029 0.017 
Zn 11 0.042 0.002 
Cu 1~ 0.039 0.006 
Li 14 -o.m 0.013 
Co 15 -0.008 0.005 
Hi 16 -0.090 0.015 
l• 17 -0 .003 0.001 
Eu 18 -0.087 0.014 
Fe 19 0.001 0 .019 
Ci 20 0. 171 0,002 
Cr 21 -0.007 0 .011 
tld 22 0,048 o.m 
Ce 24 0,002 0.016 
SI 25 ·0.041 0.014 
Bi 26 -0.023 0.0lo 
p 27 0,017 0.002 

'f 

iio,.,, f· 
-,;1 

( ppb) ( ppb ) 
508,596 30.983 

z.m 7. 150 
0. 470 23.076 

Aq _. Pb-' 
(ppb ) ( ~pb l 
m.410 480. 528 

1,701 4. 408 
0.329 0. 91i 

v_ Be....., 
(ppb) (ppbi 
500.838 482.457 

3.565 1.rn 
0.712 0.404 
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'f 

s 28 0.036 0.007 . ·-:: 

"q 29 0.006 o. 001 WHC-SD-WM-DP-025 
As 30 -0. 004 0.007 ADDENDUM 6 .REV- 0 
u. 31 u.019 0,031 

'~ J. 0.007 0. 012 
" -0.028 0.010 JJ 

Ao 34 -0. 113 0.010 
Pb 35 -0.035 v.00.1 
Ti 36 -o.m 0.007 
Cd 37 -0.153 0.022 

38 -0.001 0.016 
39 -0.055 0.009 

ftn 40 -0.003 0.006 
Sb 42 -0.011 0.014 
v 43 0.017 0.004 
Bf 44 -0.009 0.001 
n 45 -0,058 0.010 
----------------------------------------------------------------------

Identity 1: CCB-2 ldtntilY 2: CCB 12:12 Pft Jmuy 22, 1m 
iiSk am: ALL_Slft 
~ ple WtiQht : 1.,)000 Sol1tioo Volu1e: 1.00 

-Puk Intm,tions : , Off-Peik Integritio1s: 1 J 

----------------------------------------------------------------------
Zr Sr Ii h Hg Sn Si Al 

( pJb) ( ppb I (ppbJ (??b) ( pp1) ( ppb l ( ppb i i PP• l 
11m -9.681 -o.m -2.m 10.493 -2433,962 -s.m -11.m -36.052 : 

S.D. 4.999 o.m 4.764 13.m 572.603 9.178 6.705 22.m · 

t? ~ ~- H.638 36.834 202.m 128.616 23.m 164.342 38.158 61.640 

Zn Cu Li Co Ni Li Ea 
( ppb) ( ppb l ( ppb l I ppb ) ( ppb) ( ppb l ( ppb l ( ppbJ 

P.ean 12::8.m -28.721 -2.037 -2.388 -1.047 -9.042 2.086 -o.m 
Ci\ m.m 0.131 1.161 1.288 1.m 3.307 4.027 0.911 

: R.U. 43.037 0,456 61.893 53.m lOi.856 36.571 149.924 96. 771 

Fe Ci Cr Nd Ce S1 h p 

(ppb) ( ppb) ( ppb) (ppb) ( ppb) ( ppb l ( ppb) (ppb) 

~ 
-1.588 -14.494 -0.794 -11.1!4 -122.246 -93.779 -1.371 u.m 
5.m · 0,260 4.183 22.242 42. 782 42.108 o. 966 12.m 

Z R.S.D. 373.644 1.796 526.m 200.127 34.997 44.902 70.420 74.892 

s "• As Ni fto Se A, Pb 
( ppb) (p?b) (PP•) (ppb) (ppb) ( ppb) ( ppb) (ppbl 

"ein 32.m -1.m -9.00S -38.902 -3.m 67.m -3.n& -65. 978 

S.D. 7.m 0.206 8.873 18.804 3.665 27. ~66 3.175 12.303 

~ R.U. 23.m 6.122 98.m 48.336 101.382 40. 86 7 84,534 18.647 

Ti Cd ftn Sb V ie 

i ppb J (pob) (ppb) ( ppb l ( ppb J (ppb) tppb) ( ppb) 

fttUi -2.926 -z.m 1.872 -82.m -o.m -22.762 -5.m -o.m 
5.D. 0.920 o.m 3.002 54.267 0.566 75,7S9 2.m 0.178 

Z k. S. D. 31.m 36.781 160.372 65.497 119.766 332.836 47.373 75.011 

Tl 
(ppb) 

14.400 

1.93 



s.o. 
: R.S.D. 

n.001 
S20 .8H 

Cor,.,a~ Ccunt; St.ti;tics l~:16 Pft Jmary 22, m: 
i,;I: nm : ALL_m 
Smle Veigbt : l.uOOO Solution '/oluae : 1.00 
On-Peik lnteqr,tim : 3 OfHe.l lntear.tions : 1 

WHC-SD-WM-DP~025 
ADDENDUM 6 REV 0 

halyte Channel ftm lpulm S.D. lpYises Zk.S.O . lpulm 

Zr 
Sr 
Ii 
h 
H9 
s~ 
Si 
Al 
w 
ttD . 

Ni 
b 
Eu 
e 

C.i 
t, 

Ce 

Bi 
l'
s 
ft~ 
A 
Na 
fto 
Se 
Ag 
Pb 
Ti 
Cd 
B 

ftp 
Sb 
V 

Be 
Tl 

3 
~ 

6 
7 
8 
9 

10 
11 
12 
14 
15 
16 
17 
18 
19 
20 
21 
22 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
42 
4j 

44 
45 

0.040 
0.138 

-0.049 
0.029 
1.562 
o.m 
2.442 

37.m 
o.m 
o.m 
o.m 
0.179 
0.001 
0.0!2 

·0.003 
-o.m 
0.309 
S.917 
1.027 
0.211 
0.077 
0,004 
0.082 
0.734 

16.823 
1.027 

-0.0~5 
764.006 

0.100 
-0,021 
-0,085 
-0. 012 
-0.065 
u.149 
3.376 
9.203 
0.037 

·O. 005 
o.m 

-0,007 
·0,058 

0.005 
0.004 
0.009 
0.012 
0.024 
0.010 
0.025 
0.182 
0.020 
0.005 
0.002 
0.007 
0.003 
0.005 
0.001 
0,009 
0.016 
0.038 
0,015 
0,076 
0.011 
0.009 
0.007 
0.005 
0.088 
0.007 
Ull 
2.986 
0.005 
0.005 
0.006 
0.004 
0.004 
0.057 
0.017 
0.052 
0.006 
0.015 
0.003 
0.001 
o.m 

lden.ity 1: Rm Su 13AP891-2 Identity 2: 101HO.l 12:24 Pft Jmiry 22, 1992 

1.94 



-1 

l•sk om : ALL_m WHC-S0-WM-DP-025 
S•1plP Wmht : 1.0000 SolutioA Yoh1e : 1.00 ADDENOUM . 6 REV _O 
On-Pe•k lntemlions : 3 Off-Peik Integrations : 1 
-----·-----------.. --------.. -.. ---------.. ----------------.. --------------

Zr Sr h T • Hg Sn Si Ai 
(ppb) (ppb ) (p pb ) ( ppb ) (PP•) (ppb) ( ppb) ( ppb l 

"e.n 8.805 Ul8 1.344 25. 737 -rn.m U32 1637, 946 15192.074 
3. D, Z.017 0, 137 8.b92 o.884 1341.083 2.103 11.m 74.539 
t £.U. 22.907 Z. 737 646.626 26.746 209. 051 22.m 1.m 0,491 

w Zn Cu Li Co Ni La Eu 
t ppb) (ppb ) (ppb) (ppb) (ppb) I ppb) ( ppb) ( ppb ) 

ftm -3871. 517 -11.847 57. 814 18.m 1.047 14.215 1.J44 1.839 
5.8. 623.491 o.m 0.346 0.710 v.m 1.m 2.m o.m 
~ R.U. 16.022 l.832 o.m 3.927 64.285 7. 912 173.029 31.741 

Fe Ca Cr Nd Ce SI Ba p 
I ppb) ( PD bl (p,b) ( ppb) (ppb) ( pp.) (pp.) I ppb) 

Run 96.239 934.617 409.857 54.040 83.169 4o.m 4.849 4456.045 
s.,. 5.m 6.322 6.103 33,629 28. 985 25.612 0.397 32. 764 
: t.S.D. 5.433 0.676 1.489 62.230 34.851 63.885 8.186 0.735 

s ftq As Na fto Se Aq Pb 
(p,b) ( ppb) ( ppb) ( ppb ) ( ppb) ( ppb) ( ppbl (ppb) 

"eaD 18113.670 206.467 -10.m 464505.115 24. 506 -5.m 4. 900 -24.m 
) 94.683 1.m 13.529 1m.5oo 1.546 11.387 1.683 6.632 
~ R.s.D. 0.523 0.697 m.m o.m 6.309 201.696 l4 .337 27.042 

ii Cd • X ftn. Sb V h 
( ppb l (ppb) I ppb) ( ppb) ( ppb) (ppb) (ppb) ( ppb) 

4.061 9.601 655.874 53992.039 2.m 7.005 0.679 0.059 
0,460 2.269 3.m m.m o. 564 77 .973 1.945 0.103 . S.D • 11.m 2:i.m 0.506 o.m 21.244 1113.096 286.m 173.101 

Tl 
(ppb i 

mn 16. 794 
32.m 

.. U.D. 192.882 

0------------------------------------------------------------------------

Cormted Cmts Statistics 12:26 PR Jmary 22; 1992 
Tast nae : ALL _Sift 
Saaple Wnqbt : 1.0000 Sobtion Yolm : 1.00 
00-~uk lntegritim : 3 Off-Put Inte9rations : 1 

Anal rt e Channel ftm lpulses S.D. lpulm, :R.S.~. lpulm 
-------.. -.. ---------... ------------------.. ----.. --------------------------
Zr 0.004 0,009 
Sr 2 0.192 0.005 
Bl 3 -0.094 0.032 
Ta 5 -0. 016 v.010 
H~ b 1.604 0.028 
Sn 7 0.057 0.040 

8 3.068 0.038 
9 150.339 0.496 

1.95 



10 o.m 0.027 
WHC-SD-WM"'."DP-025 

ZD 11 3.197 v.m ADDENDUM .6 REV o· 
Cu 12 0.318 0.011 
Li 14 o. 168 0.016 
Co 15 -o.m 0.012 
Ni 16 0.008 v.v09 
La 17 ·O. 006 0.001 
~u 18 ·0.093 0.009 
Fe 19 o.m 0.010 
Ci 20 40.001 o. 761 
Cr 21 2.448 0.003 
Nd 22 0.084 0.080 
Ce 24 0.004 0.013 
51 25 ·0.264 0.009 
8i 26 o.m o.m 
p 27 1.m 0.016 
e 28 21.m 0.120 ., 

ft~ 29 1.512 0.004 
As 30 -0.004 0.010 
~la 31 -22.996 0.000 
fto 32 0.309 O.Oll 

33 o.m 0.018 
A~ 34 -0.llS 0.007 
P, 35 -0.012 0.012 
Ti 36 -0.098 0,009 
Gd 37 o.m 0.029 
B 38 4.090 0.031 
r-- 39 35. 614 0.059 

" 40 0.157 o.ooz 
' 42 -0.016 0.005 

Y., 43 0.039 0.003 
Be 44 -0.005 0.003 
T • 45 -0.043 0.008 
-------.. ---------------------------.. ----------------------------------

I'ierit it )' 1: ~m Su 13AP 119-1 Identity 2: 1011-5011 12:29 Pft Jmuy 22, 1992 
T · me : All_5Ift 
Saple Weiqht : I. 0000 Solutioa Yolm : LOO 
Otf.eak lnteqrations : 3 Off-Peak lntegratio1s: 1 
---------------------------------·------------------------------------

Zr Sr Ii h Hg Sn Si Al 
(ppb) (ppb) (,Pb) (ppb) (pp1) (pp~) ( pp~) (ppbl 

ftun -9 .828 7.116 -44.m -1.187 1698.113 14.m 2077 .481 61408.770 
u. 3.m o.m 32. 496 5.849 1601. 330 8.719 26. 620 203.330 
: P..S.D. 38.613 UIS 73.258 492.615 94.lOI 60.849 1.281 0.331 

w Zn Cu Li Co Ni la Eu 
( ppb ) (ppb) ( ppb) ( ptb) (ppbl ( pob) ( ppb) (ppb) 

ftm -12860.573 241.921 61.135 17.088 -2.616 IU03 -10. 738 -1.m 
5.D. 817.812 3.973 2.396 1.624 2.768 2.119 2.m 0.610 
~ R .S.J. 6.359 1.642 3.'20 9.504 105.792 15. 926 21.m 45.701 

Fe Ca Cr 1141 Ce 51 h p 

{ ppb) (ppb) ( ppb) ( ppbl ( ppb) (pp~) {ppU ( ppb ) 
ftm 198.302 656i.m 973.757 -42.m -115.855 -745.541 5.028 8796.487 
s.: 3.197 m.m 1,213 35.750 35.m 27.238 0.897 97.312 
t R·.·;,,,. 1.612 1.916 o.m 83.425 30.854 3.653 17.839 1.106 

1.96 ·-~· 



..... 

fte.n 
u. 
'U.J. 

ftua 
S.I. 
t R.U. 

s 
(ppb) 

23403.990 
130.592 

~.m 

Ti 
(ppb) 

-0.262 
1 .181 

450,m 

Tl 
(ppl) 

122.156 
57.019 
46.677 

C feted Counts Shtishcs 
I me: ALL_Slft 

"• AS Ni · fto Se 
(ppb) ( ppb) ( ppb) ( ppb) ( ppb) 
306.138 -9.037 -14033.433 87.276 68. 538 

0.896 11. 608 0.000 4.012 50.059 
0.293 128.447 0.000 4.m 7:i.038 

Cd B [ ftn Sb 
(ppb) (ppb) ( ppb) (ppb) ( ppb) 

2,.m 794.122 208244.487 10.293 -50.778 
t.m trn 345.148 0.166 24.m 
4.347 0.744 O.loo 1.617 48.889 

WHC-SD-WM-DP-025 
ADDENDUM 6 REV 0 

12:33 Pft Jmuy 21, 1992 

Suple Weight : 1.0000 Solution Volm : 1.00 
uk lntegntions : 3 Off-Puk lntegr•tions : 1 

mtyte Chmel fte•n lpulses S.D. lpulm 

0.006 
0.005 
0.012 
0.015 
0.012 
0.038 
0.005 
0.114 
0.004 
0.005 
0.003 
0.010 
0.011 
o.m 
0.000 
0.009 
0.005 
0.034 
o.oos 
0.024 
0.005 
0.004 
0.007 
o.m 
0.039 
0.002 
0,007 
1.943 
0.005 

fa 
Hg 

D 

Si 
n-

n' 
ct,. 
Li 
Co 
Ni 
l• 
Eu 
Fe 
Ci 
Cr 
Nd 
Ce 
Sa 
h 
p 

s 
ftg 
As 

7 
8 
9 

10 
11 
12 
14 
15 
16 
17 
18 
19 
20 
21 
22 
24 
25 
26 
27 
28 
29 
30 
31 
32 

0.020 
0,042 

-0.064 
9,032 
1.546 
0.008 
0.866 

25.976 
0.087 
0.753 
0.109 
0.026 
o.ou 
o.m 

-0.004 
-0.077 
0.377 
7.386 
0. 462 
0.124 
0.034 

-0.054 
0,042 
0.269 
3.711 
0.280 

-0.017 
403,943 

o.m 

,R.S.D. lpulses 

~ 

Ag Pb 
( ppb ) I ppb i 

-5.m -25.107 
2.146 20.201 

39.847 80. 460 

~ Be 
( ppb) (ppb) 

9.436 o. 474 
1.696 0. l71 

17.965 9U08 

-- 1.97 



Se 33 -0.016 0,008 
-J 

WHC-S0-WM-OP-025 
ltg 34 -0. 110 0.003 AOOENOUM _.6 REV 0 
P• 3S 0.023 0.016 
Ti 36 -0. 102 0,004 
Cd 37 0.037 0.019 
~ 38 o. 836 0.012 

39 6.182 0.029 
ftn 40 0.310 0.005 
Sb 4Z -0.010 0.019 

43 0.02s 0.003 
Be 44 -0.009 0.001 
Tl 45 -0.059 0.003 
-----------------·----------------------------------------------------

Hutity 1: Rm Su 13AP119-l Iden ti h 2: 101l-S01l-21l-121l iZ:34 Pft Jmuy 22, 1992 
hsk me : All_Slft 
Suple hight : 1.0000 Solution Voluae : 1.00 
Oa-Peik Iate9ritions: 

, 
Off-Puk late9ritions : 1 J 

-------------------------------------· -------------------------------
Zr Sr Ii h H9 SA Si Al 

(ppb) (ppb) (ppb) (ppb) (ppa) (ppU (ppbl ( ppb) 
m. -2.492 1.238 -14.114 2i .122 -1566.m 3,674 m.206 10459 .120 
S.D. 2.830 0.176 12,388 9,072 667,349 8.401 3,607 46.857 

• ,5.), 113.m 14.240 s1.m u.m 42,614 228.657 0.680 0,448 

Zn Cu Li Co Ni Li E1 
i ppbi (ppbi ( ppb) (ppb) ( ppb) (ppb) ( ppb) (ppb) 

nm , ·2334.607 32.m 13.888 2.758 10.m 146.612 -1.m -0,241 

~- 124.101 o.m 0.728 o.m 2.377 3.359 0.000 0.607 
n S.3lo 1.408 S.241 3&.032 22.m 2.291 0.000 252.087 
, ~ 

ro Fe Ci Cr Nd Ce S1 h p 

(ppb) tppb) (ppb) (ppb) ( ppb) (ppb) ( pp.) ( ,pb) ~, m.m 1177.921 185. 541 14.032 -33 • .m -131.888 2.484 IS78,929 
S.D. i.m s.m 1.790 10.724 12.m 10.m 0.430 2a.m 
;..f!..S.D, i.m 0.480 0.965 n.m 36.659 7.806 17 .307 1.811 

I") ftq As Ni fto St Ag Pb 
(ppb) ( ppb) tppi) (ppb) (ppb) (p;b) ( ppb) (ppb) 

_I 
iR 3982.069 52.m -24.583 245568.104 11.249 59. 502 -2.941 a6. 784 I 

S.D. 41.665 o.m 7.832 1181.418 1.m 22.244 0.769 Zi.492 
t P..U. 1.046 0.672 31.860 0.481 n.m 37.383 Zb.141 74.738 

Ti Cd , fto Sb y Be 
(ppb) (JPb) (ppb) ( ppbl ( ppb) ( ppb) (ppb) (ppb) 

ftm -0. 786 ).m 164.065 lom.1os 2s.m -1s.m o.m -0.178 
5.D. •l.m 0.747 2.m 167 .687 o.m 97. 617 1.783 o.m 
: R.S.D. 69.389 14.475 1 .4/io 0.461 1.li46 m.m m.m m.m 

Tl 
(pp~) 

nm 7.216 
SJ. 19.006 
~ R. S.D. 263.391 

-------------------------------------------------------------
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Corrected Counts Shtistics 
Tisk nite: ALL_Slft 

12:39 Pft Jmm 22, 199L 

Smle Meight : 1.•)000 Solution Volute : 1.00 
t: Intemtions : 3 Off-Puk Inteqritions : I 

wHc-sD-=wM-DP:-025 
ADDENDUM 6 REV O 

An, . . Channel ftm lpulses SJ. lpulm :R.S.D. lpuim 

Ir 
Sr 
Bi 
T, 

H~ 
Sn 
Si 
Al 
M 

Zn 
Cu 
Li 
CG 

Cr 
N4-
Ce 

I 

-ftg 

Cd 
& 
l 
~r, 
Sb 
V 

Be 
Tl 

3 
~ 

6 

e 
9 

10 
11 
12 
J4 
15 
16 
17 
18 
19 
20 
21 

24 
25 
26 
27 
28 
29 
3G 
31 
32 

34 
35 
36 
37 
38 
39 
40 
42 
43 
44 
45 

·0.027 
0.070 

-o.m 
·O. 083 
1.518 

-0.0S! 
2.661 

so.m 
0.103 
1,663 
o.m 
o.m 

-0.056 
-0.020 
-0.004 
-0.129 
0.136 
9 .661 
1.695 

-o.m 
-0.055" 
-0.156 
-0.047 
1.202 

28.230 
1.140 

-0.012 
1256.098 

o.m 
-0.004 
-0.142 
-0.019 
-o.m 
0.232 
3.450 

12,463 
0.027 

-0.004 
0.007 

-0. 010 
-0 .104 

o.m 
0.030 
0.020 
0. 039 
0.027 
0.030 
0.025 
o.m 
0.042 
0.016 
0.020 
o.m 
0.025 
0.029 
0.001 
o.m 
0.012 
o.m 
0.006 
0.121 
o.m 
9.052 
0.046 
0.023 
o.m 
0.013 
0.004 

21.373 
0.012 
0.010 
0.023 
o •. 014 
0.020 
0.036 
0.039 
o.m 
0.004 
0.015 
0.013 
0.003 
0.032 

Identity !: Rm Su llAP89H Identity 2: 10.1·50.l 
Tisk nm : All_m 
Suple Mei~ht : 1.0000 SolutioD Volm : 1.00 
On·Pe~k lnttqr•tions: 3 Off·Peik lnte9rit1ons: 1 

Zr Sr Ii 

12:40 Pft Jmuy 22, 1992 . 

H~ 

..; 

Si Al 

:199 



(ppb) (ppb) ( pp~) ( pp~) (ppa) ( ppb) (ppb) (ppb ) 
Rm ·23.179 2.m -86.699 -40. 781 -mc.m ·. · ·9. 406_ 1791.408 20565.502 WHC-SD-WM-DP-025 
SJ. 12.m 1.150 20.m ,3.287 1s23.m -A.528 11. m 301.003 ADDENDUM 6 REV 0 
: k.U. 56.021 49 .010 23 .227 57. 101 48.336 69 .408 o. 981 1.464 

Zn Cu Ll Co Ni La Eu 
(ppb l I ppb ) I p;b l lppb l ( ppb ) ( ppb l ( ppb ) I ppb l 

ftea n -m8.m 110.361 o7 . 173 25.968 -11. 811 6. 843 -2 . ~83 -3.678 
S.L. 1294.166 1.330 4.496 3.079 5.m 6.577 usv 2.170 
? U.D. 4 5. 757 1.205 6.694 11.857 46. 908 96.116 173.193 59 .012 

Fe Ca Cr Nd Ce S1 Ba p 

( ,Pb l (ppb) (pp.) (ppb) (ppb) ( ppb) ( ppb) i ppb l 
Run 41.291 1552.956 674.802 -101.790 -m.m -429.920 -2.842 7m.so1 
S.P. 3.967 38.045 2.258 54.023 140.iol m.m 2.716 139.967 
'u.». 9.608 2.m o.m 53.0i3 so.m 35.121 95.549 1.903 

Rq As Na Ro Se Ag Pb 
( ppb I ( ppb) ("b) (ppb) (pp~) (ppb) (ppb) (ppbi 

Rein 30399 .737 m.m -19.181 763722.m 31.m -19.347 -12.615 -n.m 
s.t. m.673 2.737 4.864 12996.083 3.552 28.424 7.046 24.292 
t!:.S,~. 1.834 1.191 25, 360 1.702 11.m 146.916 55.856 o4 .008 

Ti Cd 8 l Rn Sb y Be 
( ppb i (ppb ) iPJb) ( ppb l (ppbl ( ppb) (ppb) (ppb) 

llh1, -S. 327 12.889 670.137 73028.052 1.316 14.009 -12.122 -o.m 
S.). 2.630 i.m 7.472 1007.189 o.m n.m s.m o.m 
~'1":S .D. 49 .364 11.l!i , 1.115 1.380 29.766 m.366 69.m 128.m 

M 
Tl 

' (ppb ) 

"·· -m.m 
s .. m.m 
: R.S.D • 72.1 29 

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

Comcte~ Counts Statistics 12:47 Pft Jumy 22, 1992 
T~ me: ALLJlft 
Suple Veiaht : 1.0000 Solutioa Vo!m : 1,00 
On-Peak Inteqritions : J Off-Put Inteqritioas : 1 

Anahte Chmel ftm lpulm S.D. lpulses ?R.S.D. lplllm 

Zr 1 0.008 0.004 
Sr 2 0.099 0.004 
Bi 3 ·0.099 0.018 
Ti 5 -0.021 0.012 
HQ 6 1.591 0.016 
Sn 1 C.Oo4 0.025 I 

Si 8 3.294 0.029 
u y 112.415 0,829 
V 10 •).342 0.043 
Zn 11 0.892 0.098 
Cu 12 0.51£ 0.007 
Li 14 o.m 0,006 
Co 15 -0.023 0.004 

__ .. 
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Ni 16 0. 014 0.010 . 
Li li -0.006 0.001 
Ea 18 -0.088 0.009 
r. 19 o.m 0.004 

20 8.017 0. 588 

" 21 2.m 0.033 
Hd 22 0.055 0.030 
Ce 24 -0. 002 0.010 
51 2~ -0 .082 0.009 
h 26 0.020 0.008 
p 27 1.495 0,016 

28 29.895 o.m 
~g 29 1.m 0.016 
As 30 -0.010 0,004 
Ni ll -20.070 0.000 
fto 32 o.m 0.011 -
Se ~3 0.036 0.007 
Ag 34 -o. 118 0.006 
Pb 35 -0.013 0.012 
Ti 36 -o.m 0.009 

c- 37 o. 529 0.013 
38 3,666 0.028 

~ 

I 39 28.093 0.287 
1111; 40 0.026 0.004 
Sb 42 -0.017 0.005 

43 v.020 0.003 
)f 44 -o.m 0.001 
rr 45 -o.m 0.004 

1: R937 Su 13AP891-5 ldentih 2: 101HOl1 
k Am: ALL_m 

Sa1ple Me1gbt : · 1.0000 Soltttion Volm : 1.00 
On «Peik lnte~nt!Ofls : 3 Ott-Puk Inteqrations : l 

Ir Sr Ii h 

r'? (ppbl (ppb) (ppb) 1m1 
ftu, -7.774 l.480 -49.735 -4.m 

(SN. 1.066 0.156 18,184 7 .160 
: R.S.D. 21.436 ~.494 36. 561 164.408 

M Zn Cu Li 
(ppb) ( ppb) ( PP'l (ppb) 

"ean -10168.264 44.m m.m 21.865 
S.D. mo.os3 8.446 1.m o.m 
t R.S.D. 13,081 1U29 1.m 2.624 

Fe Ca Cr Nd 
(ppb) (ppbl ( ppb) ( ppb) 

ftun 65.324 1280. 787 895.280 -17 .426 
S.D. 1.115 97.110 13.m 13.892 
: R.S .D. 1,708 7.582 1.476 79.722 

s ftg As Na 
(ppb) ( ppb I (pp~) (ppb) 

32196.279 226.m -16.690 -12254.272 
297.010 3.199 4.m 0.000 

WHC-SD~WM-DP-02~ 
ADDENDUM 6 REV 0 .. 

Hg Sn Si Al 
(pp1) (ppb) (ppbl (ppbl 
m.m 15. 946 2236. 566 45871.878 
889.598 5.524 20.m m.n1 
90.671 34.m o. 906 0.741 

Co Wi La h 
(ppb) ( ppb) ("bl ( ppb) 

-4.336 14.m -9.396 -o.m 
o.m 2.329 4.027 0.602 

18.649 h,041 42.863 61.110 

Ce S1 h p 

(ppb) ( ppb) (ppbJ ( ppb) 
-134.114 -212.992 1.173 m,.m 

27.434 2t046 0 .468 98.292 
20.456 11,759 41 .620 1.072 

no St Aq Pb 
(ppb) ippb) ( ppb) ( ppb) 

67.m 42.m -5.385 -26.858 
3.250 20.662 1.790 21.878 

---20:1 
.. 



I~ - ----

Z R.S.D. 

fte, •· 
s, 
: ~. ~.,. 

ban 
S.L. 
: R.U. 

u.922 

lt 
( ppb) 

• 2. 489 
1.189 

47. 75i 

Tl 
(ppb l 
-m.m 

31. 313 
24.m 

1.411 25.m 

Cd p 

(ppb ) (ppb ) 
24.718 712 .025 

O.S08 5. 491 
: .055 11. 771 

0.000 4. 780 49. 044 

r ftn -Sb 
( ppb ) ( ppb) (ppb ) 

164316.424 1.m ·56.031 
1679.m 0.271 26 .956 

1. m I 9 .160 48 .1 Iv 

WHC-SD-WM-DP-025 
ADDENDUM 6 REV O 

Correct ed Counts Shti stics 12:55 PP. Jimry 22, 1m 
lut r,aae : All _Slft 
Sa1,1e »eight : 1.0000 Solution Yelm : 1.00 
Oa·Peat Integratiocs : 3 Otf·Peak Inteorations : 1 

~al lyte Chmel ftean lpulm 

p 
r 

h 
li.. 
Hg 

Zn 

~ 
Li 
w
Ni 
m 
Eu 
r9' 
Ca 
Cr 
Nd 
Ce 
Sa 
h 
p 

s 
ftg 
As 
Na 
fto 
Se 
Ac 
Pb 
Ii 
Cd 

l 
2 
3 
5 
6 
7 
8 
9 

10 
11 
12 
14 
15 
16 
17 
18 
19 
20 
21 
22 
24 
Z5 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 

0.016 
0.021 

·0.068 
·O. 028 
t.m 
0.005 
0.710 

19.528 
0.007 
o.m 
0.125 
0.024 

·0.003 
o.m 

-0.005 
-o.m 
0.120 
2.m 
0.384 
0.172 
0.017 

·0.056 
·0.001 
0.271 
5.112 
0.213 

-0.023 
33o.666 

0.047 
·0.037 
· 0,118 
0.022 

· 0.113 
o.m 

S.D. lpulm 

0.007 
0.002 
0.019 
0.010 
0.014 
0,015 
0.012 
0.072 
0.012 
0.009 
0.006 
0.009 
0.010 
0.011 
0.001 
0,003 
0.008 
0.006 
0.007 
0.066 
0.012 
0.000 
0.002 
0.005 
0.039 
0.001 
0.010 
o.m 
u.003 
0.012 
0.002 
0,003 
0,003 
0,024 

ZR.S.D. lpulm 

33.241 81.457 

V Be 
( pp b) l ppb ) 

,. I 

· 2.914 o.m 
2.m o.m 

70. 63 5 49. 483 



WHC-SD-WM-DP-025 
I 38 0,640 0.010 ADDENDUM 6 REV 0 
l 37 4.745 0.012 
h 40 0.049 0.008 
Sb 42 0,010 0, 009 

43 0,015 0.001 
44 -0, 009 0.001 

Tl 45 -0.076 0. 005 

Identity I: R937 Su IJAP891-5 Identity 2: 1011-501-211-121! 12:57 Pft Jmuy 22, 1992 
Tosi nm : ALL _m 
Siiple Me1g ht : 1.0000 Solution Yobae : 1.00 
OD-Puk Inte-ritions : 3 Off-fe•k lntegritions: 1 
---------------------------------------------------------------------

Zr Sr Ii Ti "• Sa 
( P,b) ( ppb l ('pb) ( ppb) (pp1) (ppb) 

ftm -4.399 0.430 -17 .810 -8 .116 -mo.m 3.013 
S.J . 3.081 0.078 19.163 5.645 764.326 3.197 
? R.S,D. i0.035 18.182 101.m &V.m 66.m 106.119 

M Zn Ca Li Co Ni 
(ppb) ( ppb) (ppb) (ppb) I ppb) (ppb) 

ftm 122.049 -7.414 17.511 2.m ~.150 18.927 
fi: 366.323 0.740 1.363 o.m 2,276 2.466 
~ R.S.D. 300.144 9.978 1.m 36,178 1522.m 13.031 

Fe C,1 Cr Nd Ce S1 
(PJb) (ppb) (pp'! ( ppb) (ppb) (JP•i 

l(fO 36.m m.m 154.441 40,943 -sc.m -136.774 
2.567 o.m 2.603 29.393 32. 904 0.000 
7.111 0.267 1.686 11.m 41,002 0.000 

s ftg As Na fto Se 
lppb) (ppb) (ppb) (ppb) ( ppb l I ppb) 

ftUD ms.m 39.252 -32.218 204659.749 8.m 6.830 
s..... 41.m 0.119 12.510 m.m o.m 33.074 
? R.U. 0.764 0.302 38.829 0.218 11.m m.m 

Ti Cd I. I ftr, Sb 
0' ( ppb) (ppb ) ( ppb) (ppb) (ppb) (ppb) 

fteu -2.227 4.562 m.986 27955.258 4,285 87 ,5S1 
u. 0.330 0,960 1.881 71.372 0.725 4).794 
i k.S,D. 14,804 21.m i.m o.m 16.919 52.306 

Tl 
( ppb ) 

fteilD -m.m 
S. D. 36.158 
~ R.s.». 32. 136 

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

(cmcted Counts Shtistics 1:04 Pft Jmuy zz, tm 
Tas~ ••te : ALL_Slft 

iig~t : 1,0000 Solution Yolm : !.vO 
~ lntegntioas : 3 Oft-Puk lntegrihons : 1 

Si 
(ppb) 
420.088 

8,147 
1.939 

Li 
( ppb) 

-o. 711 
z.m 

34.648 

h 
( ppb) 

-0.099 
0.071 

91,652 

Aq 
(ppb) 

-5.m 
0.611 

11.565 

V 
( ppb) 

-6.m 
0.778 

12.383 

Al 
( ppb) 
7817.335 

2U98 
0.376 

Eu 
(ppb) 

-1.m 
0,228 

18.234 

p 

(ppb) 
1m.m 

3o.m 
1.m 

Pb 
( ppb) 

35.032 
4.408 

12,583 

Be 
(ppb) 

-0.296 
0,205 

69.270 

~ 1 

;203 

< .. 



• ·--------------------------------------····----·--------------------- WH C-S D-WM-D P-0 2 5 .J 
An.hte Chm! ftm lpulm s.,. lpulm ZR.S.D. lpulm . ADDENDUM 6 REV 0 
·------------.. -.. ----------- .... --------------.. -----------.. ----------.. ---
Zr I 4.675 0 .018 
Sr ' 51.072 U06 

.. 
L 

Bi 3 0.543 U31 
1, 5 I. 506 o.m 
Hg i, c.m o.m 
SA 7 4.291 0.024 
Si 8 s. 062 0.010 
Al 9 3.390 0,022 
w 10 6.247 0.079 
ZD II 23. 907 0,104 
Ca 12 4.365 0.017 
Li 14 19.m 0.120 
Co 15 8.560 0.027 
Ni 16 4.293 0.017 
Li li o.m 0.002 
Eu 18 1t586 o.m 
Fe 19 3.984 0.008 
Ci 20 32.025 0.189 
Cr 21 2.m 0.018 
un 22 2.m o.m 
Ce 24 0.428 0.012 - 25 o.m 0.010 • 
~ 

26 33,580 0.1'0 
27 0.316 C.008 

C 28 1.v77 0.010 "-
' ftg 29 5.666 o.m 

30 G.829 v.010 
NL 31 5.m G.027 
ftb0 32 6 •. m 0.010 

s~ l3 0.365 0.017 
A9 34 3,116 0.012 
p~ 35 o.m 0.014 
Ti 36 7 .401 0.040 
::4- 37 46.478 0.407 
i 36 8.973 0.048 

39 0.145 0.005 
ft A 40 10.102 0.043 
sP' 42 0.167 0.006 
y 43 2.912 0.017 
Be 44 10.753 0.064 
Tl 45 0.071 0.007 
-----------·-----------------------------------------------------------

Identity 1: P.938 Dig.STD 101HO Identity 2: 1848Z,2B48AA,3B48AA 1:06 Pft Jinmy 22, 1992 
hsk nm: ALL_m • 
Si1pl! hight : !.0000 Solution Volm : 1.00 
On·PHk lnte~r•tions : 3 Off-Puk lnteg.ritions : l 

Zr Sr Bi h Hg Sn Si Al 
( ppb) ( ppb) (ppb) (pp~) (?PII ( ppb) (ppb) (ppb) 

ftean 2046.239 1996.382 m.s2z 90:.546 275490.566 947.m 3479.259 1205.839 
S.D. 

., ,., .. 
, ., JI 11.966 31.040 11.613 219c.305 ~.184 6.m 8.985 

: R 0.378 o.m 5.192 1.287 0,795 o.m o.m o.m 
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ftein 
u _ 

.D. 

fteu, 
S.D. 
~ R. 5 .D. 

ftun 
S.D. 
: R.S.». 

w 

(ppbl 
-1mo,.m 

zm.m 
!.267 

F, 
(ppb ) 
1263.50~ 

2.600 
0.206 

fpobl 
1108.404 

10.547 
o.m 

Ti 
( peb l 

ftun 982.153 
S 5.206 
: .s.i. o.m 
0 

Tl 
r-,... (ppbl 
ftean 943.501 
s:T. 
µ .s.u. 

52.rn 
5.612 

Zo 
(ppb) 
2018.893 

s.m 
0,443 

C,1 
lppb ) 
5249,03/, 

~1.m 
o.m 

ftq 
( ppb l 
muss 

6,577 
0, 567 

Cd 
( ppb l 
1852.611 

16.209 
o.m 

Cu Li 
( ppb) ( ppb l 
977,470 2010.863 

3.741 12.116 
o.m 0.603 

Cr Hd 
( ppb) ( ppb J 
1066,131 1069.203 

7 .061 14.629 
0.662 1.368 

As Mi 
( ppb l (ppbl 
994,064 3547.m 
11.875 16.455 
1.m 0.464 

B l 
(pp~) (ppb) 
1739.m 1089.131 

9,287 27,601 
o.m 2.534 

Cormted Counts Shtish:s 1:10 Pft Jmuy 22, 1992 
k nm: m_5Jft 

Suple Weight : 1.0GOO Solution Yoluu : 1,00 
Tri=Puk Inteqrations : 3 Ot1-Puk Inteqr,1tim : 1 
f") -.. ----------------------------------------------------------------
Au lYt e Channel ftm lpulm 5.D, lpY!ses U.S,D. lpulm 

------------- ... -------------. ----------------------------------------
Zr I ·o.m 0.006 
Sr 2 0.018 0.005 
Si ' -o.m 0,011 J 

1i 0,006 0.020 
Hg 6 1.539 0,014 

Sn ~ -0.012 0.029 I 

e . 
• l 8 0.731 0.017 
Al l, 556 0.038 
~ I~ O.i)OZ 0,009 
Zn 11 5.792 0.018 
Cu 1Z 2.18i 0,003 
1 • .l 14 0.003 0.006 
Co 15 2.m 0.007 
Ni 16 1.998 o.m 
Li 17 -o .004 0,001 
Eu 18 -0.073 0.008 

19 1.528 0.021 
20 3,471 0.006 

Co Hi Li1 Eu 
.( ppb J (ppbJ (ppbi ( ppb i WHC-SD-WM-DP-025 
mo.m 9_90,170 1m.rn 1028.396 ADDENDUM 6 REV 0 

5. 973 3.790 8.383 5. 683 
,), 311 0.383 C.816 o.m 

Ce 51 Ba 
(ppb) (ppD) ( ppb ! ( ppbl 
104U98 m.m 2002 .188 1m.a15 

31.744 27.86;: 11.lll 50. 048 
3.042 5,807 o.m 2.682 

r.o Se Ag ~b 
( ppb) ( ppb I ( ppb) (ppb) 
1966.173 m.m 982,570 931.863 

3.136 46.697 3.541 23.846 
o.m ).128 0,360 2.559 

ftn SD V le 
( ppb) ( ppb) (ppbJ ( ppb) 
971.86i 914.019 1945.m 1913.996 

4.132 31,663 11.461 11.298 
0,425 3.464 0,589 0,590 

- I 
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Cr 21 1.222 o.m --

11d 22 0.132 o.m WHC-SD-WM-_Qp:.. 025 Ce 24 0.045 0.004 ADDENDUM 6 REV O 
51 25 -0.032 0.009 
j, 26 8.214 0.015 
p 27 0.011 0.001 
5 28 0.042 0.002 
ftq 29 2. 350 0.004 
~5 30 0.397 0.011 
Mi 31 0.936 0.017 
"o 32 1.574 0.015 
St 33 0.154 O.v16 
Ag 34 i.m 0.005 
Pb 35 0.262 0.007 
Ti 36 3.560 0.008 
Cd 37 11.m 0.075 

• 38 2.m 0.009 
39 0.801 0.007 

ftn 40 4.949 0.026 
Sb 42 0.064 0.010 
V 43 o.m 0.003 
Bt 44 1.584 0.007 

l'h- u 0.001 O.OOi 
----------------------------------------------------------------------

C" 

ldutity 1: CCV-3 l~enti ty 2: CCV 1:11 Pft J•nmy 22, 1992 
c-tSk am : ALL_Slft 

'° I Su ple Weiaht : 1.l)vOO Solution Voluae : 1.00 
a-Peik lnteoritions : 3 011-Puk lnttqritiOIS : 1 

·------------ ... --------------------------------------------·------,.,. 
Zr Sr Ii Ti H~ Sn Si- Al-

(DD~) (ppb} (ppb) ( ppb) (pp1) (ppb) (ppb) (ppb) 
ftun o. 589 0.300 -210.364 12.077 -19a1.m -0.735 m.m 454.341 ,. 2.795 0.193 10.874 11. 583 813.v74 6.413 11. 789 15.375 
; R.SJ. 47U60 64.342 5.169 95.909 41.041 m.m 2.708 3.384 

» Za- Cu - Li co- Iii - Li Eu 
( ppb l ( ppb) I ppb) (ppb) (ppb) (ppb} (ppb) ( ppb) 

in 263.674 m.m 48t.l20 0.404 483.S68 466.889 0.001 -0.022 
.D. m.m 1.536 0.784 o.m 1.591 1.053 2.325 o.m 

~ R.S.D. 99.499 0.331 0.162 146.487 o.m 0.226 170166.197 2422.370 

FE- c. - Cr - lid Ce 51 h_ p 
(ppb) (ppb) I PP•) ( ppb) ( ppb) ( p'b l ( pp.) I ppb) 

ftm 483.315 530. 144 487.011 22.283 -4.475 -66.419 487.715 -22.679 
S.D. 6.612 0.920 1.876 26.130 9.875 2S.046 o.m 3.575 
: R.5.D. l.368 0.174 0.385 117.267 220.m 37.710 o.m 15. 763 

""- As - Na- fto_, Se...., Aq_ Pb-
1ppb) ( ppb) ( pp~) (ppb) (ppb) (ppb) (ppb ) I ppb) 

ftun 34.143 478.285 m.m m.m 468.620 m.010 503.663 m.m 
S.D. 2.158 0.831 12.982 10 .108 4.533 42.502 i.m 12.303 
i R .S.D. 6.321 0.174 2.744 1.m 0.967 9 .280 o.m 2.701 

h- Cd- B- I,.., h ... Sb It v_ Be -
(ppb) (ppU (pp1) (ppbl l P?b) (ppb) ( ppb) (ppt) 

Nu,, ·. 478.937 m. 981 457.537 4916.m 477.450 372. 962 477.480 460.993 



u. 
: U.D. 

u. 
~ R.S.D. 

l.001 
0.209 

Tl~ 
( ODO l 

m.848 
46. 741 
10.724 

Corrected Counts Sht istics 
rut me : ALL_m 

2.999 
o.m 

1.677 
o.m 

42.m 
0.859 

Saple Veigbt : 1.vvOO Solutioa Volm : 1.00 
On-Put lnte9r.tions : 3 Oft-Puk htemtiou : 1 

Anil rte Chmel ftm (pulses 

Zr 
Sr 
Ii 
Ti 

Sn 
~ 
Al 

u 

Li 
a 

Fe 
'fi"' 
~ 

Nd 

°" S1 
h 
p 

5 
nq 
As 
Ni 
fto 

Se 
Ag 
Pb 
Ti 
C4 
i 

1 
2 
3 

6 
7 
8 
9 

10 
11 
12 
14 
15 
lo 
17 
18 
19 
20 
21 
22 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
lo 
37 
38 
39 
40 
42 
43 

0.014 
-v.OG6 
-o.m 
-0.005 
1.m 

·U43 
o.m 
0.398 

-0.072 
0.035 
0.046 

-0.015 
0,003 

-0.080 
-o.m 
-0.089 
0.004 
0.096 

-0.025 
-0.043 
0.030 

-0.026 
-0.005 
0.016 
0.023 
o.ooz 

-0.000 
0.069 

-0,001 
-0.040 
-0.117 
-0.004 
-o. 111 
-0.099 
0.003 

-0.064 
-0.002 
0.007 
o.m 

S.D. lpllses 

0.004 
0,004 
0.010 
0.010 
o.oo~ 
o.m 
0.002 
0.003 
0.010 
0.004 
0.002 
0.003 
0.012 
o.oo, 
0.001 
0.004 
0.003 
0.000 
0,004 
o.m 
0.006 
0.006 
0.008 
0.001 
0.004 
0.001 
0.003 
0.009 
0.007 
0.001 
0.004 
0.010 
0.005 
0.024 
0.014 
0.007 
0.005 
0.007 
0.001 

U.S.D. lpulm 

2.484 
0.520 

5Z.S79 
· 14.178 

2.160 
o.m 

l.283 
~.m 

WHC-SD-WM-DP-025 
ADDENDUM 6 REV 0 

-· 

- I 

I 



a, 
Tl 

44 
45 

-0.010 
-0.065 

It • I: CCB-3 Identity 2: CCB 
Ti. ,le : ALL_Slft 

0.001 
0.006 

Si1pie •e19~t : 1.0000 50luti0R 'ioluae : :.OO 
On-Peil lnle~ritions: 3 Off-Peil l1te9rit1oos: 1 

ftUA 

S.D. 
: U.D. 

"un 
S.t. 
~ R.5.D. 

.D. 
: .S.D. 

• t.5.8. 

"ltnn 
S.D. 

·: .SJ. 

ftean 
u. 
? R.5.D. 

Zr 
(ppb) 

-~.280 
U87 

lo.m 

w 

i ppb) 
2528.188 
m.m 
12.286 

Fe 
l ppb l 

-o.m 
0.840 

m.m 

s 
(opb) 

10.m 
4.310 

23.231 

Ti 
( ppb l 

-1.878 
o.m 

32. 971 

Tl 
(ppbl 
-35.88i 
39.998 

111.456 

Sr 
(ppb) 

-o.m 
o.m 

2U44 

ZD 
( ppb) 
-29 .379 

o.m 
1.106 

Ci 
( p,11 
-26.822 

0.003 
0.010 

ft9 
ippb) 

-4. 110 
0.119 
2.887 

Cd 
(ppb) 

-o.m 
0.970 

385.384 

Ii 
(ppb) 
-4S.030 

9 .792 
21.744 

C1 
(ppb) 

-o.m 
o.m 

100.210 

Cr 
(ppb) 

-8.073 
1.394 

17.272 

As 
(ppb) 

-4.996 
3.029 

60.628 

I 
(ppb) 

2.646 
2.768 

104.m 

Ti 
(ppi) 

5.346 
6.028 

112.757 

Li 
(PJb) 

-1.379 
0.303 

21.951 

Nd 
(ppb) 
-51.m 
21. 597 
41.m 

Ni 
!,pb) 

-8.905 
5.242 

58.873 

!ppU 
-m.m 

38.888 
28.717 

WHC-SO-WM-OP-025 
ADDENDUM 6 REV O 

Hq 
(ppa) 

-1075.472 
m.m 
23.733 

Co 
( ppb l 

1.495 
2.m 

m.m 

Ce 
(ppb) 
-46.470 

15.085 
32.460 

fto 
(ppb) 

-6.026 
2.m 

36.056 

fta 
(ppb) 

-o.m 
0.436 

100.875 

Sn 
(ppb) 

-7.642 
6.551 

85.i17 

Ni 
(ppb) 

-6.838 
2.027 

29.637 

Sa 
(ppb) 
-47.m 
a.m 
33.m 

Se 
(ppb) 

36.m 
1.878 
5.082 

Sb 
( ppb) 

71.792 
36.771 
51.219 

Si 
I "bl 

-9 .840 
1.217 

12.372 

l• 
(ppb) 

-4.026 
4.650 

115.509 

h 
(ppb) 

-0.298 
0.448 

150.111 

Aq 
(ppb) 

-4.876 
1.235 

25.m 

V 
(ppb) 

0,904 
0.674 

74.540 

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

CC1rrected Counts Shtistin 1:15 Pft Jmuy 22, 1992 
1.sk nm : ALL_Slft 
Sa1ple Wei~ht : 1.0000 Solutia~ Voluae : 1.00 
On-Peil lntegntions : 3 Off-Put lnte9Hti01S : 1 

Ar,alyte Chmel ftun lpulses 

Zr 
Sr 

0.030 
0.122 

s.D. loulm 

0.002 
0.002 

U.S.D. lpulses 

Al 
( ppb l 
-19.938 

1.084 
5.436 

Eu 
I ppb ) 

-1.029 
o.m 

22.419 

p 

(ppb) 
8.280 
3.575 

43.176 

Pb 
( ppb) 
-11.094 
16.892 

152.268 

B, 
(ppb) 

-0.356 
0.103 

28.870 

.. 
- .; -
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Bi 
Ti 
Hg 
•-

"' 

z~ 
Cu 
Li 
Co 
Ni 
Li 
Ea 
Fe 
c. 
Cr 
Nd 
Ce 
S1 
h 
P. 

s 

As 

• 
fto -Se 

, 
•• 

6 
7 
6 
9 

10 
11 
12 
14 
15 
16 
17 
18 
19 
20 
21 
22 
24 
25 
26 
27 
28 
29 
30 

-0 .110 
0.006 
2.009 
6.107 
0.536 

600,04) 
-0. 043 
0.282 
0.058 

-0.013 
-0.004 
-0 .036 
-0,043 
0.074 

305.550 
1147.023 

0.027 
3.624 
0.023 

-8.651 
0.046 
0.017 
2.326 

rn.m 
0.105 

0.011 
o. 015 
0.016 
u.040 
0.010 
2.m 
0.012 
0.007 
0.006 
u.004 
0.010 
0,012 
0.001 
0.005 
0,410 
2.650 
0.004 
0.045 
0.005 
o.m 
0.004 
0.002 
0.015 
1.751 
0.017 

31 0.122 0.012 
32 -0. 004 0. 008 
33 -0.058 0.019 
34. -0.110 ' . 0.001 
35 -0.130 0.008 
36 -0.081 0.004 
37 o.m o.m 
38 -0.471 0,008 
39 -o.m 0.004 
40 1.714 0.010 

il.. 42 0.011 0.007 
V 43 G.829 0.003 
' 44 -0.000 0.003 
Tl 45 -0.079 0.008 

WHC-SO-WM-OP-025 
ADDENDUM 6 REV O 

QL-----------------------------------------. ----------------. ------

ldHtity 1: ICSA-f Identity 2: ICSA 
TiSk nm : ALL_m 

1:15 Pft Jimry 2,, 1992 

Smle hight : 1.0000 Solation Voluu : 1.00 
0n-Puk lnteqritioas : 3 0ff-Puk hturitioas : 1 

ftm 
5.D. 
: 2.5.D. 

. ..... ~. 

Zr 
( ppb l 

1.909 
0. 916 

47.984 

• {ppb) 
1637 .002 
354.571 
21.m 

Sr ti 
(ppb) (ppb) 

U6o -60.488 
0.081 10.m 
1,864 17 .638 

Zn Cu 
{ ppb ) (ppb) 

-8.157 2. 341 
0.601 1.287 
7.363 55.006 

h H~ 
(ppb) (ppl) 

11.879 24641.509 
8.627 88U79 

72.627 3.588 

Li Co 
{ ppb) ( ppb) 

-1.211 -0.149 
0.354 2.178 

29,266 1457.011 

Sn 
( PP• l 
1348.201 

8.736 
0 .648 

Ni 
(ppb) 

l.118 
2. 701 

86.616 

Si Al..._ 
{ppb) {ppbJ 
2,s.m 245646.278 

7.179 833.737 
2,407 0.339 

Li h 
( ppb) ( ppbi 
-m.oo3 9.654 

z.m 0.348 
1.480 3.600 

2n9 



WHC-SD-WM-DP-025 " 
ADDENDUM 6 REV 0 F,- Ct1 - Cr N~ . c, 51 ),1 p 

( ppb) (,,b) ( ppb) (ppb) (ppb) ( ppb) (ppb) ( ppb I 
ftm 97047 .356 189562.362 12,837 m.041 -63.817 -25333.673 ., ,,., 

'-• 14.J 18.599 
s.,. 130.203 m.101 1.394 22.978 1~.511 13.854 o.m 9.458 
~ ' 0.134 0.231 10. 861 11. 781 21.171 o.m e.m 50.852 . 

s ftg- As Na "0 Se Ag Pb 
( ppb i (pp~ ) ( psb) ( ppb) I ppb ) ( ppbl I ppb) ( ppb) 

ftun 837.888 mm.810 121,800 23. 727 -7.039 -18.m -2.m -231.214 
S.D. 12.m 359.824 20.m 7.047 2.m 51,802 0.176 13.606 
? R,SJ. 1.449 0.184 16.858 29 .702 33.289 ::84.162 6.443 t884 

Ti Cd I r ftn Sb y a, 
(ppb) (ppb) (,,.) (ppb) (ppbl (ppb) (ppb) ( ppb) 

ftun 2.052 20,$01 -89.003 32.008 31.197 91.053 2.701 1.304 
S.D, 0.496 1.407 1.m 23.604 o.m 36.896 1.696 0,448 
? R.S.D. 24. 166 6.863 1.745 73.744 3,052 40.521 62. 786 34.316 

Tl 
I ppb) 

ftm -m.m 
s.r. 56.107 
?.!J.D, 41.116 

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

Corrected Counts Shtistics 1:17 Pft Jmuy 22, 1992 
T s nm: ALL_Slft 
Su- ~eiqbt : 1.0000 Solutio1 Yolu1e: 1.00 
On· .n te9utions : 3 OfHuk lnte9r;.tim : 1 
-- -----------------------------------------------------------------
ht1Me Cbmei ftm lpdses S.J. lpulm ?R.S.D. lpulses 
- - -----------------------------------------------------------------
Zr 0.016 0.02G 
Sr ? 0.111 0.015 • 
ii 3 -0.177 0.028 
Ta -0.018 0.034 
H~O" 6 1.999 0.007 
Sn 7 6.129 o.m 
Si 8 0.524 0.022 
Al 601.247 3.m 
V 10 -0.003 o.m 
ZA 11 11.729 0.163 
Cu 12 2.232 0.029 
Li 14 -0.023 0.011 
Co 15 2.150 0.050 
Iii lo 4.125 0.074 
Lil 17 -0. 046 0.001 
Eu 18 0,062 0.026 
Fe 19 305.603 4.189 
C.i 20 1146.912 9,848 
Cr 21 1.302 0.026 
Hd 22 3.531 0.167 
Ce 24 0.019 0.029 
S1 25 -8.716 o. 031 
Bi 26 8.m 0.089 
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p 

s 
ftQ 

no 
Se 
AQ 

Pb 
Ti 
Cd 
i 

27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
:i9 
40 
42 
43 
44 
45 

o.m 
2.m 

949 .803 
0,096 
0.106 

-0.005 
0.003 
3,262 
0.444 

-0.075 
2U17 
-0.490 
-o.m 
6.786 

-0.010 
0,751 
z.745 

-0.085 

o. 004 
0.061 

11.551 
0.009 
0.047 
o.m 
0.017 
0.043 
0.027 
0.019 
0.636 
0.020 
0.022 
0,098 
0.014 
0,021 
0.038 
0.018 

WHC-SD-WM-DP-025 
ADDENDUM 6 REV b 

IH!liti ty 1: ICSAH Iden ti t7 2: ICSAB 1:17 Pft Jmuy 22. 1992 
iuk nm: m_SIP. 
~1,1e Veight : 1,0000 Solution Yolm : 1.00 
DA·Pul lntemtions : 3 Off-Puk Inte,r.itim : 1 

ftea, 
S.D. -~ R.S.D. 

0-
ftein 
S.D. 
i R.S.D. 

~ u.n. 

ftun 
S.D. 
: R.s.D. 

1. ppb) 
-4.399 
8,803 

200.099 

M 

( p~b) 
42 7 .281 

1081. 904 
m.20, 

Sr 
( ppb) 

:.m 
o.m 

14.912 

zy--
i ppbl 
m.m 
n.986 
1.m 

Fe-:-- Cv 
(ppb) (ppb) 

97064.295 . 189543.066 
mo.m 

1.371 
1627.846 

0.859 

s ftq / 
(ppb) (pDb) 
846.318 195187.147 
52.117 2373.868 
a.m 1.216 

Ti Cd 
(ppb) (op•) 

2.795 979.003 
z.m 2s.m 

90.531 2.585 

Tl 
i pob) 

Bi 
(ppb) 

-m.m 
28.198 
22,082 

cu,...... 
( ppb l 
m.m 

6.571 
1.329 

cr
(ppb) 

m.m 
10.241 
i.m 

h 
(PD.) 

111.158 
11.m 
9. 927 

B 
( ppb) 
-92.682 

3.922 
4.232 

Ta 
loo~) 

-2.177 
20.378 

m.m 

L1 
( ppbl 

-z.m 
1,116 

51.846 

Nd 
( ppb) 

154.283 
62.500 
40.510 

Ni 
( ppb) 

13.m 
28.838 

212.150 

l 
( ppb) 
-38.078 
131.291 
344.798 

Kg 
(ppl) 

24056.604 
m.m 

1.702 

Co,....
(ppb) 
482.?70 
11.300 
2,340 

Ce 
(pob) 
-76.598 
79,443 

103. 714 

fto 
( PP•) 

-7. 131 
3.m 

48.?73 

ftn-
(ppb) 
m.m 

8.m 
i.m 

Sn 
(ppb) 
1353,051 

14.424 
1.066 

Ni✓ 

( ppb) 
m.m 
16.807 
1.m 

. 51 
(ppb) 

-2sm.m 
89.m 
0.352 

St 
( ppb) 

36.865 
45.Si 7 
m.m 

Sb 
( ppb) 

·1P58 
73.791 

468.284 

Si 
(ppb) . 
289 .821 
15.113 
5.215 

Li 
(nbi 
-169.145 

2.325 
1.375 

h-
(ppb) 
509.511 

5.307 
1.042 

Ag
( ppb l 
1027.375 

13,261 
1.291 

~-
(ppb) 

489 .384 
13.m 
2.825 

Al✓ 

(ppb) 
246138.719 

1497.m 
0.608 

Eu 
(ppb) 

8.888 
1.714 

19,287 

p 
( ppb) 

64.006 
25.024 
39 .096 

P, _. 
t p,bl 
774.217 
46.881 
6.m 

Be..
(ppb) 
489.690 

o.762 
1.381 
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Run 
S.D. 
t U.D. 

-179.562 
125.870 
70.098 

Corrected Counts Stat1stm 1:19 P" Jmu, ZZ, 1992 
iiS( nm : ALL_m 
Smle ~eight : 1.0000 Sclutioa Volm : 1.00 
0n-Puk Integratior.s : 3 Off-Peak Integntim : 1 

Aulyte Chmel ~m lpulses 

Zr 
Sr 
Ii 
Ta 
Ht 
Sn 
51 
Al .. 
V' 
ZL 
C1 

~ 
Co 

La 
Er, 
Fe 
c~ 
Cr~ 
Nd 
C 

51 
sr-

5' 

" As 

Na 
fto 
Se 
AB 

Pb 
Ti 
Cd 
B 

"" Sb 

Be 
Tl 

8 
9 

10 
11 
12 
14 
15 
16 
17 
18 
19 
20 
21 
22 
24 
,~ 
•• 
26 
27 
28 
29 
30 
31 ., 
j' 

33 
34 
35 
36 
n J, 

38 
39 
40 
42 
43 
44 
45 

0.024 
ij,044 

0.002 
0.006 
i.m 
v.m 
0.118 
o.m 
0.000 
o.m 
0.06G 
0.002 
0,009 

-0.034 
-0,004 
-0.067 
0.269 
9.m 
0.003 
0,052 
0.048 

-0.064 
0.02i 
0.011 
o.m 
ii.862 

-0.013 
0.096 
0.003 

-0.036 
-0.101 
-0.006 
-0.089 
-v.049 
C.012 

-0.049 
0.027 

-0.022 
0.026 

-O.v04 
-o.m 

S.t. hdm 

0.009 
0,007 
0.027 
0.006 
0.009 
o.m 
0.008 
0.034 
0.016 
0.004 
0.009 
0.009 
0.016 
0.016 
0.001 
0.009 
0.023 
0.027 
0.002 
0.102 
0.011 
o.m 
0.011 
0.003 
0.003 
UIS 
0.003 
0,021 
0.006 
0.014 
0.005 
0.016 
0.008 
0,033 
0.014 
0.007 
0.004 
0.018 
o.m 
0.001 
0.010 

tU.D. lpulses 

WHC-SD-WM-DP-025 
ADDENDUM 6 REV 0 
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" ·- .. 
Idntih 1: rn I~utity 2: Rim 1:20 Pft Jmuy 22, 1992 =-

i.st nm: m_m 
WHC~SD-WM~DP-U25 S.aple ~eight : 1.0000 Solution Yolu1e : 1 ,00 

"·-0·,k IntearatlDQS : 3 Oft-Puk lntmations : 1 ADDENDUM 6 REV 0 ., 
. --- -------------------·--------------------------- .. -------------

Zr Sr ii 1. Hq Sr. Si Al 
( pob) ( POb) I ppb l (ppb ) l PDI) l ppb) ( ppb ) ( ppb) 

ftHr. -0.876 1.34Z 52.067 11.681 -2452,830 s.m 4.217 155.407 
S.D. 3,912 0.277 27.m 3.m m.m 7 .187 tm 14.091 
Z R.S.i. m.508 20.664 51.983 28.912 20.162 133.988 136.423 9,067 

Zn Cu Li Co Mi Li Eu 
I ppb l tpob ) (ppb) 1ppb) tppb ) (ppb) ( ppb) lppb ) 

"m 327.518 -3.639 2.m o.m 2.841 3.m -2. 683 o. 416 
S.t. 47&.m 0.325 2.042 o.m 3.481 3.622 4.650 0.610 
Z R.S.D. m.m 8.928 73.098 298.763 m.m 101.328 173.293 146.658 

Fe Ci Cr Md Ce S1 Bi 
( ppb) ( PP•) (pp~) (ppb) (pp.) (p,.) (pp.) ( ppb) 

ftua 83.429 1467.m 3.044 -20 .109 2.829 -159.249 1.610 -20.615 
S.}, 7.383 4.500 0,917 4U43 2U41 44,779 o.m 21.449 

.S.D, 6.850 0.307 30.122 m.986 1m.m 28.119 40.965 104.043 

ftg As Mi ~O Se Ag Pb 
( ppb I (ppb) (ppb) ( ppb l ( opb) (ppb) (ppb) ( ppb) 

· a 1s.m m.626 -19 ,837 7.513 -4. 921 44.m -0.090 -14,013 
S.I, 2. 723 :.729 3,475 12.817 1.914 38.376 1.400 28.800 

T R.S.D. 17.160 2.160 11.m 170.607 38.883 86.124 1560.272 _.zos.m 
~ · 

Ti Cd ftn Sb le 
( ppb l (ppb) ( pp.) (ppb) (ppb) ( PP• l lPPD l (ppb) 

0.9!7 1.724 4.453 -47 .812 1.377 -82.m o. 904 o.m 
0, 983 1.m 2.690 41.-136 o.m 94.164 1.783 0.103 

107.222 76.559 60,402 86. 664 24.487 114.421 197.214 14.433 

rJ 
( PDb l 

• i!Nn lS.346 
SJ. 74.771 

.S.D. 194 .• 992 

Corrected Counts Statistics 1:22 Pft Jmuy 22, 1992 
li;t nm : ALL_SIII 
Smle Weight : 1.0000 Solution Volm : 1.00 
On-Peak lr.tegnhons : 3 Off-Puk !ntear,itions : 1 

Analyte Chmel ftm lpulm S,D, lpulses ,R.S.D. lpulm 

l• 1 0.015 0,001 
Sr 2 0.004 0.001 
&i 3 -0.031 0.011 
Ti 5 0.001 0,006 
Uo 6 1.543 0.027 

7 -0.030 0,023 
8 o. 110 0.004 

21.:: 



Al 9 o.m 0.046 
M 10 0.021 o.m 
Zn 11 o.514 0.005 WHC-SD-WM-DP-025 . 
Cc 12 0.264 0.003 ADDENDUM 6 REV 0 • 

"'l 
LI 14 -o. 016 0.009 
Co 15 0.442 0.014 
ij j 16 o.m 0.014 
Lo 17 -0.001 0.001 
Eu 18 -0.069 0.00J 
Fe 19 0.017 o.m 
c. 20 o.m 0.001 
Cr 21 0.047 0.011 
Nd 22 0.029 0.036 
Ct 24 O.G37 0.002 
Sa 25 -0.013 0.004 
h 26 -0.002 0.003 
p 27 0.018 0.003 
s 28 0.021 0.008 
ftg 29 0.008 0.001 
As 30 0.010 0.012 
Wi 31 0.053 0.Olo 
fto 32 0.010 0.012 sr 33 -o.m 0.002 

~ 34 -0.050 0.003 
Pb 35 -0.006 0.004 

~ 36 -G.108 0.002 
Cd ,, 

0.102 o.m J, 

38 0.005 0.015 
39 -0.043 0.009 
40 0.305 0.007 

th 42 0.032 0.007 
V. 43 0.160 0.001 
Pel.) 44 0.046 0.001 
Tl 45 -0.077 0.006 
A~------------------------------------------------------------------'" 

-
~ ti tr 1: CRH 1'enti ty 2: CRI 
h ~k me : ALL_S!ft 

1:22 Pft Jmuy 22 , 1992 

le Meiqbt : 1.0000 Solutio1 Voluu :. 1.00 
Oii-Puk lnte9ntions : 3 Otf-Puk lnte9r itioas : I 
----------------------------------------------------------------------

Zr Sr Ii h H9 Sa Si Al 
(ppb) (ppb) (pJbl (PP•) ( pp1) ( ppb) (ppb) (Hb ) 

ftean -4.693 -o.m 19.m 8.909 -1754.717 -4.850 -1.640 -3i .m 
S.D. 0.254 0.023 10.669 3.m 1m.m 5.029 2.661 18.846 
? R .S.D. ~.m 10.189 55. 700 4o.m 88.067 103.685 m.m so.m 

• ZA Cu Li Co NI La EK 
( ppb ) (ppb) ( p1b) (p;bl (ppb) (ppb ) (ppb ) (ppb ) 

ftean -317.402 11.748 48.833 -1.514 100.018 10.m 12.083 0.263 
SJ. 1761.794 o.m o.rn 0.882 J.m :.m 2.m 0.228 
t R.S.» . m.m l.34i 1.338 58.246 3.044 4.643 19.243 s&.m 

Fe Ci Cr Nd Ce S1 h , 
(ppb) l ppb ) ( ppb ) ( ppb) ( ppb) (ppb) ( ppb) ( ppb) 

ftu 3.388 -17 .069 20.777 -19 .363 -u.m -10.721 -0.139 22. 727 
S.D. 4.145 0.097 4.m 15.911 5.478 12.778 0.158 18.575 
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,c, 
- ,. 

Co I) 42.052 0.m WHC-SD-WM-DP-025 =-

Ni 16 20. 789 0,219 ADDENQUM6 REV _O 
Li 17 ·0.006 0.001 

18 ·0.078 UlG 
19 IS.010 0 .128 

ca· 20 56.897 0.m 
Cr 21 12.281 0.107 
ljd 22 0.256 0.038 
c, 24 0.067 0.013 
51 25 -o.m 0.010 
Ii 26 163.213 1.219 
p 27 0.207 0.008 
s 28 0.137 0,005 

"' 29 23.184 0.194 
As 30 0.010 0.016 
Ni 31 16.m 0,008 
fto 32 0.015 0.009 
s, l3 0.403 0.022 

A• 34 1.094 0.011 
P, 35 0.001 0.008 
Ti 36 -0.121 0.010 

37 231.510 2.654 
I 38 24.340 0,146 

39 0.814 0.007 
fta 40 48.812 0.460 
t,-. 42 0.903 0.019 
V u 0.018 0.005 
r. 44 -0.008 0.002 

45 -0.040 0.005 
·----------------------------------------------------------------

fie tity 1: SSH m . mm Identity 2: Direct 1:29 Pft Jmuy 22, 1992 
Tesk om : ALL_Slft 
Suple Wei9~t : };0000 Solution Volm : 1.00 
On-Puk IAteorihons : 3 OfHuk Int,9ritiDDS : 1 - . ----------------------------------------------------------------------

Zr Sr Ii Ti H9 Sa Si Al 
( ppb) (ppb) (ppb) (ppb) (pp1) (ppbl (ppb) I ppb) 

!!Pl -28.020 9653.347 -7!.970 -1.m ·528.302 4762.m -32.567 -144.619 
S.D. 2.m 67.007 11.m 8.322 m.m 33.290 1.074 10.302 
: R,S.). 10.m 0.694 17,238 110.626 86.603 o.m 3.297 7,124 

• Zn c. Li Co Ni Li Eu 
( ppb l I ppb) {ppb) ( ppb) (ppb) ( ppb) ( ppb) (ppb) 

ftm -20566. 982 9m.m 4741.830 m1.m m1.114 47S1.562 -8.053 -o.m 
S.D. 1m.m n.m 27 .398 20.m 88.469 49,937 4.650 o.m 
? R.S.J. 5.832 0.803 0.578 0.208 o.m 1.051 57.745 187. 890 

Fe Ci Cr Nd Ce S1 h p 

(Hbl {ppbl (ppbl {ppb) ( ppb) ( ppb) (ppb) (ppb) 
ftUA 4765.705 9353.341 4877.786 12.m 56.693 -1020.122 9731.463 1m.01s 
S.D. 40.539 72,438 42.518 16.539 35.745 28,772 72.690 51. 927 
: R.S.t. o.rn 0.774 0.872 127.797 63.050 2.820 0,747 4.345 

s "' As Na fto Se Ag Pb 
(ppb) (ppb) (ppb) I ppb) I ppb) (ppbl (ppb) I ppb) 

nru 59.473 4759.830 9.696 9770.607 -1.m 156.022 365.073 -z.m 

21.5 



~ R. 5.0. m.m o.m 20.432 82.173 20. 760 119.184 

s fta As Ni fto ~e 
(ppb} (pob) (ppbl ( ppb ) (ppbi (ppb ) 

fte~R 16.m -3. 014 7.854 -18.228 -2.611 -21.m 
s. 8.088 0.119 14.952 U54 3. 466 4.757 

: l\ ... · "· 48.m 3.?36 190.367 53.m m.m 21.767 

Ti Cd • ftn Sb 
(ppbl (pp•) (pp'I ( ppb J (ppb) ippb) 

~un -1.m 7.744 3.0l3 -12.769 29,216 20:.116 
S .D. 0.227 2.054 2.854 52.347 o.m 36.771 
~ P..U. 14.846 26.520 94.099 m.rn 2.m 18.103 

fl WHC-SD-WM-DP-025 ( ,pb) 
ftua ·119.697 ADDENDUM 6 
S.). 43.302 
: R.S.D. 36.176 

---------·-----·--------------------------------------------------------

wected Counts Shti;hcs 
Task me : AU_Slft 
~le Veight : 1.0000 Solution Yolm : 1.00 
0n-Ptik l~teqritions: 3 0ff-Peik lotearit1oas: 1 

n lyte C~mel ftm lpdm S.D. hdm iP..S.D. lpuim 
, ----------------------------------------------------------------------

L 
Sr 
ti 
h 

Cu 
Li 
Co 
Ni 
Li 
Ea 
Fe 
c, 
Cr 
Nd 
CE 
Sa 
Bi 

s 
fta 
As 

Ni 

1 
2 

6 
7 
8 

10 
11 
12 
14 
15 
16 
17 
18 
19 
20 
21 
Z2 
24 
25 
26 
27 
28 
29 
lO 
31 

0.011 
0.005 

-o.m 
0,042 
1.546 
o.m 
0.728 
1.m 
o.m 
5.818 
2.202 

-0.013 
2.m 
2.096 

-0.003 
-o.m 
1.540 
t516 
1.252 

-0,007 
o.m 

-0.041 
8.264 
0.013 
0.040 
2.m 
0.394 
U59 

0.007 
0.006 
0.006 
O.Olo 
0.004 
0.025 
0.004 
0.010 
0.008 
0.022 
0.015 
0.003 
0.012 
0,019 
0.001 
0.010 
0.047 
0.028 
0.006 
0.084 
0,016 
O.Oll 
0.050 
0.003 
0 ,018 
0.015 
0.017 
0.021 

REV 0 

,. 
--m.m 81. JJt 

Ag Pb 
(ppb) ( PDb } 

' 15.592 -14.013 
~.76, 6.632 
4.931 47.m 

V Be 
l p;b) ( ppb) 
. 90.964 9.546 

0.389 0.178 
0.428 1.863 



32 1.578 0.013 fto 
Se 
Ag 

33 0.169 0.006 WHC-SD~WM-DP~025 
34 1.552 0.003 ADDENDUM 6- REV q 

p~ 

ftn 
Sb 
V 

Be 
Tl 

35 
36 
37 
38 
>o ,, 
40 
42 
43 
44 
45 

0.276 0.020 
3.587 0 .017 

11.m o.m 
2.376 0.020 
o.m 0.005 
5. 006 o.m 
0.074 G.007 
0.741 0.003 
2.612 o.ozz 
0.009 o.m 

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

Identitr 1: CCH Iden ti tr 2: CCV 1:24 Pft Jmm 22, 1992 
iHk nm : ALL_Slft 
Saaple ~eiqht : 1.0000 Solution Yolu1e : 1.00 
On-Puk Inteqrations : 3 Off-Puk IahqritiORS : t 

I 

---------------------------------------------------------------·-------
Zr Sr Ii Ti 

( P,•) ( ppb) I ,ob) ( ppb) 
HG 

(ppl) 

.bu -6.453 -0.195 -184,488 33,457 -1m.110 
s.~. 2.931 o.m 6.132 9.656 m.660 . .u. 45.413 120.001 3.324 28,861 15.132 

w Zn- C" , · Co ·- .l 

( ppb l {ppb) (ppt) I ppb ) I ppb) 
~ 
ha -1m.m 466,859 487,641 -1.177 m.111 

m.m 1.900 3.299 0.303 Z,694 
11.m 0.407 0.677 25.714 o.m 

Fe Ci_ Cr_ Nd Ce 
( ppb) (ppb) (ppb} ( ppb) (ppb) 

~ean 487.338 537.615 477.054 -39 .340 -43.732 
T ~. 14.753 4.557 Z.211 n.m 42.460 
~ .S.L 3.068 0.848 o.m 94,753 97.m 

0' s ftg_ As Na - fto 
( ppb l (Dpb) ( ppb) (ppb) ( ppb) 

fteao 32.282 483.148 469,446 471.660 469.624 
u. 19.m 3.146 20,721 12.m 3.m 
~ R.S.P. 60.680 0.651 4.414 2.m 0.812 

Ti_ Cd - B - k - ftn 
I t?b) (ppb ) (ppb) (ppb ) (~Db) 

fte.n 48~.m m.m 462.248 49Z8.262 482.983 
S. D. 2.164 2. 979 3,845 29. 396 3.192 
~ R.S.D. 0. 449 0.623 o.m 0,596 0 .661 

n-
I ppb ) 

ftea r. 493.318 
S. D. 36. 864 
~ R q, 7.473 

.• -... ---------........ --------------------------------------------------

S1 
!ml 

8.m 
5,538 

67.m 

Ni -I ppb) ·. 

487.310 
4.260 
0,871 

S1 
(ppb) 
-93.m 
36,887 
39,334 

Si ... 
(ppb ) 
m.m 
16. 708 

5.358 

SL 
( ppb ) 
425.492 
3t756 
8,404 

Si Al ~ 
!ml (ppb) 
m.m 428.530 

2.841 3.894 
0,656 0,909 

Li Eu 
(ppbl (ppb) 

1,344 -0, 744 · , 
2.325 0,624 

173.027 83.877 

Bi p 

(ppb) ( pp~) 
492.697 -10,296 

2. 996 IS,582 
0,608 m.m 

Ag - Pb_ 
(pDb) I ppb l 
504.987 m.m 

0,769 34.250 
0.152 7 .136 

v_ Bc._ 
I ppbl l ppb·) 
482. 646 m.m 

1. 783 3,837 
0.369 0,824 
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WHC-SD-WM-OP-025 
Corrected Counts St,tlstics 1:26 P" Jmo1ry 22, 1992 ADDENDUM 
T ,sk me : All_m 
Sur. ie Weight : 1.01)00 Solution Volm : l.ilO 
r Intear,tlons : 3 Otf-Pe,ik lnhHitms : l 

--- ----·--...... -----·------------- ... ---------- .. ----------------------.. --
An,hte Chmei "m lpuim S.D. lpulses ~R.S.D. lpulse, 
.. ------------· ----.. ------ .. -------.. ------------------------------------
Zr 0.009 
Sr , -0.007 • 
Bi -0.070 
r. -0 .008 
Hg 6 1.525 
Sn , -u.m I 

Si 8 0.107 
Al 9 o.m 
M 10 -0.041 
Zn 11 o.m 
Ca 12 0.040 
Li 14 -0.019 
Co 15 -0.016 

16 -o.m 
L,i Ii -0.004 

18 -0.094 

~ 
19 C.011 
20 0.177 
21 -0.006 

Nd ,, o. 017 •• 
~ 24 0.021 
s, 25 -0.030 
r .. " 26 -0. 004 
p 27 0.015 
s 28 o.m 
ft 29 0.004 
h 30 -0.010 
Mi- 31 o.m 
"o 

., ~. 0.009 
s, " -0.042 JJ 

Ag 34 -0.123 
p 35 0.001 
Ti 36 -0. 116 
Cd 37 -0.119 
B 38 0.002 
I 39 -0.050 
ftr. 40 0.004 
Sb 42 0.008 
y 43 0.016 
Be 44 -0.008 
Tl 45 -0.070 

Identity 1: CCB-4 Identity 2: m 
hsk nm : ALL_Slft 

0.003 
0.002 
0.017 
0.007 
0.002 
o.m 
0.026 
0.016 
0.003 
o.m 
o.m 
0.008 
0.012 
0.004 
0.001 
0.004 
0.012 
0,ilOl 
0.006 
0.077 
0.004 
0.006 
o.oos 
0.001 
0.011 . 
0.001 
0.010 
0.014 
0.005 
0,005 
0.004 
o.m 
0.007 
0.060 
0.024 
0.007 
0.005 
0.004 
0.002 
0.001 
o.m 

1:27 Pft J•nwy 22, 1m 

Sw 1• Veiqht : 1.0000 Solution Voluae : 1.00 
0, lntegr,itions : 3 Off-Puk lal!gntions : 1 

6 REV 0 

" 

2:1.8 



~w, 
u. 
: U.D. 

ftur, 
5.D. 
: R.S.D. 

fteon 
5 • 
: R.S.D. 

ftm -S.D. 
? • .D. 

i x •• D. 

Zr 
( ppb) 

-7.6:7 
t.m 
u.m 

• 
;ppb ) 

1m.m 
98. 718 
6.18:i 

Fe 
( ppb ) 

1.588 
3.745 

m.1e, 

s 
I ppb ) 

lb.641 
12.015 
72 .202 

fl 
(ppb) 

-2. 576 
0.917 

3S. S93 

ii 
( ppb I 
-6? . 411 
33. 180 
47. 803 

Sr 
I ppb ) 

-0.665 
0.07S 

11.765 

Zn 
I pph ) 
·28.492 

0.393 
1.380 

Ci 
(ppb) 
·13.502 

0.091 
o.m 

ftq 
IH•bi 

-3.m 
o.m 
o.m 

Ci 
{ ?Pl ) 

·1.047 
? n? . . .,, .. 

226.462 

h T • 
(ppb) (ppb ) 
-20.m 3.m 
16.6:il 4.171 
81.W m.m 

Cu Lt 
( ppb) I ppb) 

-1.m ·l.749 
1.140 0.764 

65.687 43.684 

Cr No 
( PDI) ( ppb l 

-o.m ·24.852 
2.326 34.045 

m.m 136.992 

A; tlil 
tppb) t ppb ) 
·16.227 ·17.417 
1:.m 8.300 
77 .207 47.654 

• ( ppb) i ppb ) 
2. 517 ·49.759 
4.659 ~5.888 

m.o95 78.m 

C°"' cted Count s Stitistics 1: 28 Pft Jmuy 22, 1992 
T.s k nm : All_5Ift 
501p ie lie igh t : 1 ,0000 Solution Yolm : 1.00 
On-Pe.~ I,te~rotim : 3 OfHuk Int,griltions : 1 

H~ 
(ppa) -· 

-275U17 
98.041 
~.m 

Co 
( ppb) 

-2.766 
2. 719 

98.306 

Ce 
(ppb) 
·70.207 
10.m 
15. 604 

fto 
( ppbi 

-3.013 
t.m 

52.917 

ftn 
(ppb) 

0.171 
0.443 

m.m 

S.D. lpllm U.S.D. lpalm 

Zr 
:ir 
E: 
T. 
Ho 
Sn 
Si 
Al 

2 
' .; 

6 
7 
B 
9 

10 
11 
12 
14 

·0.03E 0,007 
246.915 1.714 
-0.128 0.014 
-0.027 0.014 
1.564 0.008 

21.m 0.151 
0.060 O.vOZ 
0.094 0.025 
0.680 0.039 

112.!H 0.897 
20 . 990 o.12! 
96.827 0.202 

s~ 51 ~, 
WHC-SD-WM-DP-025 ( ppb ) - I ppb ) ( ppb ) ADDENDUM 6 REV 0 -0.661 -t514 -42.061 

6.958 18. 261 6. 439 
1052.171 519.615 1U08 

Ni Li t~ 
(ppiJ ) (ppbl ippb) 

·!.138 0.001 ·1.357 
o. 994 2.m 0.265 

87.354 170166.349 1U58 

S1 h p 

(ppbl (?Pl) t ppb ) 
-s,.m -o.m 6.216 
16.145 v.310 tm 
27 .099 119. 911 57.513 

St Aq Pb 
( ppb) (ppb ) t ppbi 

28.839 -6. 709 -2.m 
14.262 1.m 8.02i 
49.453 18.403 m.m 

Sb V Be 
(ppt) ( ppb) I ppb ) 
n.m -s.m -0. 119 
21.012 : l.029 0.103 
21.m : ·18.348 86,629 
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J. 

R.S.D. 

5. [: . 
~ U.D. 

"ean 
u. 
? R.S.D. 

5.943 
9. 990 

Ti 
( ppb J 

-3. 188 
!. j25 

41.573 

Tl 
t ppb l 

-2 . 362 
32.393 

m1.m 

39. 918 
0.839 

Cd 
( ppb ) 
9213.408 

IOU64 
J.146 

18. 676 4.977 2.574 sv. 7~i 
m.m o.rn · m.6to 32.m 

"r, Sb 
(ppb l (ppt) ( ppb l (ppb i 
471<.972 4992.507 4708.141 4780.206 

2a .m 38 . 000 44 .369 101. 904 
0.602 0. 761 0.942 :.132 

WHC-SD-WM-DP-025 
ADDENDUM 6 REV o 

Corrected Counts Statistics 1:31 Pft Jinmy ZZ, 1992 
iast: me : ALL_Slft 
Suple Weight : 1.0000 Solutioa Volm : 1.00 

.D.D.;.Puk !r.te~ratim : 3 Off-Puk lnte~ntions : 1 

'.6]\flyte Channel Run lodm 

Sr 

Si 

w 

7n 

l!!. 

' 

Li 

/.h 

:u 
Fe 
Ca 
Cr 
ijd 

Ce 
51 
Ba 
p 

£ 
Re 
A; 
~a 
Ro 
Se 
Ao 
Pt 
Ti 

2 

7 
8 
9 

10 
11 
12 
14 
15 
16 
17 
18 
19 
20 
21 
:2 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
lo 

-0 .140 
0.005 
4.958 
-o. 046 
1.565 

-o.m 
0.003 
1.249 

-0.027 
0.099 
0. 101 

-0.005 
-o.m 
-0.070 
1.286 

78.008 
0.022 
0.852 
0.008 

11. 901 
1.920 
1.818 

-0.426 
0.018 
0.017 
0.013 
o.ose 
0.080 
o.rn 

-0 .028 
16.)63 
2.806 

·0.124 

5.D. lpulm 

0.003 
0.002 
0.041 
o.m 
0.019 
0.024 
uo3 
0.029 
o.m 
0.005 
0.002 
o.m 
0.008 
0.014 
0 • .008 
o.m 
0.008 
0.005 
G.002 
0.034 
0.010 
0,006 
0.006 
0.002 
0.004 
0.001 
o.m 
UOo 
0.006 
0.011 
0.053 
0.009 
0.003 

U.S.D. lpulse~ 

--
~ 11(; 13 .oe: ,Jo.J I! 

v.926 m,;7:; 

y &e 
l?DD) (ogb ) 

·4 .Zl~ -U:? 
3.036 C.370 

71 .291 m.m 

·, 
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37 ·0.119 o. il44 
38 v.009 0,015 
39 -o. 051 il.002 
40 -0.011 C .001 WHC-SD-WM-DP-025 
42 -0 .027 0.009 ADDENDUM 6 REV 0 
43 0.065 U02 
44 -0.003 0.001 
45 ·C .0:i6 0.004 

----------------.. ---. -.. '"' ... -------------.. ------------------------------

ldentih I: SSTZ STD msu ldentih 2: imct 1:32 Pft Jmur 22, tm 
Task me : All_5Ift 
5i11ple Weight : 1.0000 Solu ti DD Yoluu : 1.00 
On·Peik lntegritions : 3 Oft-Puk lnte,ritim : 1 
------------·-------------------------------------------·--------------

Zr Sr )i h 
( ppb) ( pp~) (ppU ( ppb} 

ftun -72.915 -o.m 5049. 062 -19.203 
5.). 1.415 0.060 41,128 8.695 
, R.U. 1.940 32.733 0.815 45.280 

V ZD c. Li 
I ppb l I ppb ) I P,bl I ppb) 

ftun 1146.m ·23.830 11.926 -0 .404 
S.D. 770,926 v.405 0.471 0.910 
:jJ.D. 67.ZSI 1.702 3.952 m.463 

M Fe Ci Cr Na 
(ppb) ( ppb ) ( ppb) (ppb) 

5.188 98.176 5.029 5238.360 
J,» . 2.384 0.831 0.606 15. 154 
:1..u. 45.m 0.848 12.059 o.m 

s "~ As Ni 
tppb) t ppb l (ppb) ( ppb) 

ftm 11.351 ·1.850 100.m -I.Sil 
s, 4.073 0.119 5.427 3.715 
: R.5.i. 35.877 6.415 5.377 205.181 

Ti Cd ) I 
(PJb) (ppb ) (ppb) (ppb} 

"m -3.668 -1.074 3.937 · 59.493 
SJ. o.m 1.737 2.808 8. 921 
: R.S.D, 8.788 161.m 71.326 14.996 

Tl 
( ppb i 

fte ,n 170.048 
S.li . 29.033 
~ R.s.D. 11.m 

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

· ed Cmts Sh tis tics 
: ALL_Slft 

1:~3 Pft Jmuy 22 , 1992 

,..~ ... ei~ht : 1.0000 Solution Volute : 1.00 

H, Sa 
( pp1} (ppb) 
-509.434 -11.169 
1083.387 5.350 
m.m 47.900 

Co Ni 
(ppb) (ppb) 

-5.606 -4.634 
1.698 3.079 

30.288 66.442 

Ce · S1 
(ppb) (ppb) 
5130.900 5355.810 

28.595 17.670 
o.m o.m 

fto Se 
(ppb) (ppb) 

2.210 65.m 
1.765 30.323 

79.899 46.490 

ftn s~ 
(pp.) (ppb) 

-1.m -108.560 
0.096 47 .664 ,.m 4~. 906 

" ... 
=-

Si Al 
(ppb) I ppb) 
-76.614 m.m 

1,860 11.67i 
Z.427 3.554 

Li Eu 
( ppb) ( ppb) 
mz.m 5129.015 

30,494 24.444 
0.587 0.477 

h p ,,,,1 ( 'pb) 
-25.440 24.791 

o.m 9,458 
1.413 38. 151 

A• Pb 
(ppb) ( ppb) 
5090.5'7 m1.m 

16.226 15. 700 
0.319 0.320 

y le 
(ppb) ( ppb) 

27 .181 0.771 
1.348 ~ .103 
4. 958 13.m 
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On·Peit lnt!gr1tions : 3 Off-Pul lr.teqr1tions : I 
···················································--··············-- - WHC.:-S D-WM-D P_-0 2 5 
Ani hte Ch mel ftm lpulm S.D. lpulses :U.D. Kpulm ADDENDUM -6 REV 0 
----------------------------------------------------------------------
Zr 2:i.82i o.m 
Sr 0.013 0.006 
h -1.m 0. Ol i 
l , 16. 521 0.105 
Hg i v.m 0.009 
So 7 0.098 o.m 
Si 12.878 0.078 
Al 9 II. 970 0.072 
V 10 32. 581 0.110 
ZD 11 0.051 0.009 
Cu 12 0.062 0.002 
Li 14 ·0.008 0.014 
Co 15 ·0.089 0.011 
Ni 16 0,310 0.011 
Li 17 · 0.005 0.001 
Eu 18 ·0.157 0.008 
Fe 19 o.m 0.007 
c. 20 o.m 0.001 er, 21 0.003 0.005 

I 
22 · 0.053 0.039 

Ce • 24 0.035 0.012 
25 · 0.092 0.013 
26 0.001 0.009 

p_ 27 1.557 0.023 
s 28 4.735 0.020 
llq1' 29 0.012 0.001 
As 30 U95 0.050 
i 31 0.092 0.022 

ftp 32 33.045 0.168 
Se 33 1.575 0.025 
A 34 ·O. 1 Oo 0.012 
Pb 35 ·0.081 0.002 

36 37 .887 0.181 
c, 37 ·0.277 o.m , 
B' 38 0.038 0.001 

("' 39 ·0.057 Ull 
~n 40 0.011 0.003 
Sb 42 Ul3 0.009 
y 43 14.794 0.073 
Be 44 55.721 0.272 
Tl 45 0.669 0.001 

Iden ti h 1: SSTl SH 3B48AD Identity 2: Direct 1:34 Pft Jmuy 22, 1992 
J1sk om : ALL _Slft 
Sa1ple Ve i~bt : 1.0000 Solutio1 Voluu : 1.00 
OR·Peik Inte•rations: 3 Oft·Peit lote;raticns: 1 
--------------------------------------------------·--------------------

Zr Sr Ii h Hg Sn Si Al 
( ppb) ( ppb) (ppb) (ppb) (pp1 ) ( ppb) (ppb ) ( ppb ) 

ftun 10473.560 0.130 ·1884.199 9820.509 m0m.m 23.515 8972.974 4720.936 
s ' 55.151 0.248 16.657 02.m 534.998 11. 716 H. 703 29.m 
Z R.~. ,. 0.527 190,m 0.884 0.636 0.036 49.m 0.610 0.626 

, .... ---
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' Zn 
( pgb J ( ppb) 

fteir. -IOCOIZ2.841 -28.006 
S.D. 3373.547 0.793 
~ P..U. 1J.jj7 2 .830 

Fe Ci 
i oob l (p;b) 

ftun 9.846 -S.850 
S.J. 2.083 0.165 

~ i.:.D. 21.m 2. 626 

~ \ .~ s nq 
(~pb l l ppb l 

fb,n 5096.m -2.m 
S.J. 21.m 0.119 
? u.,. ~.m s.m 

1'r' . , 
Ti Cd 

( pob I ( ppb J 
,.~•n 497~. 787 -:.m r ..-. -
S.D. 23.683 I. 561 

~/ .D· 0.476 21.m 

il 
( ppb l 

~ muvs 
.L ,. ')OC 

~-"'" cr.-s.:. ,).158 . 

Cu 
l ppb l 

3. l 71 
o.m 

14.ZBI 

Cr 
( ppi) 

3.176 
2.063 

6U51 

As 
(ppb J 
4724.477 

60. 508 
1.m 

B 

( ppbl 
9.488 
o.m 
2.m 

WHC-SD-WM-DP-025 
ADDENDUM 6 REV 0 

Li Co Wi 
( ppb l ( ppb) ( ppb J 

-0. 706 -19.062 82.162 
1.443 z.m z.m 

20U07 !Z.358 3. 057 

Nd Ct 51 
( ppb) (ppb) ( ppbl 
-5~. 766 -31.863 -m.3oi 
17.462 34.208 38.109 
31.m 107.m 1U28 

Mi fto Se 
I pob l (ppbJ ( ppb) 

5.m 9950.680 m1.m 
lt464 5o.m 70. 118 

m.m ,), 509 · 1.5o5 

r ftn s~ 
I ppb J (pp•J (ppbJ 
-90 •. m 0.8C9 105.061 
65.124 o.m 48.808 
71.848 34.4£3 46.m 

··-------------------------------------------------------------------

:.-

~ =·· i3; 
~ 

i 

Li Eu 
(p0bl ( ppb) 

-6.711 -s.m 
t650 o.m 

69.2?6 9. m 

h p 

I ppb) l ppb J 
0.060 9549 .821 
0.534 145.254 

896.289 1.m 

A~ Pb 
(ppbl l ppb) 

-!.617 -m.m 
3.816 3.646 

m.m , ; 2. 508 

y 8e 
\ ppb) ( ppb I 
mo.m mz.m 

49.062 4°8.331 

1t;~ o.m o. 488 
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