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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 
generated for the requested laboratory analyses performed. 

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

Records Management Specialist 
Data Coordinator 

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the Hanford Site• - WHC-SD-CP-QAPP-002, unless superseded by the Statement of 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

~&tl. 
L. P. Markel Date 
Laboratory Q.A. Officer 

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

CJ- I 6 -CJ-z_ 
Date 

Manager 
Processing and Analytical Laboratories 

_ ... _,.. ... _ ... 3· 
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~ Westinghouse 
\!:::) Hanford Company 

P.O. Box 1970 Richland, WA 99352 

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 remaind~r of this report) the 
feed tank prior to the evaporator . . 

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

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

The inorganic constituents requested for analysis on the three tanks were 
divided into the following categories; metals by Inductively Coupled Plasma 
(ICP), met als by Atomic Absorption Spectroscopy (AAS), and conventional 

of 

parameters by specified methods. The results were obtained using approved 
methods as specified in Table I of the SOW. Quality analyses, including 
number and frequency, were performed in accordance to guidance found in Table 
2 of the SOW. The parameters analyzed for from the three tanks are: 

Metals by ICP 

Silver 
Aluminum 
Barium 
Cadmium 
Chromium 
Iron 
Magnesium 
Manganese 
Sodium 
lead 
Zinc 

1 of 2 

Ag 
Al 
Ba 
Cd 
Cr 
Fe 
Mg 
Mn 
Na 
Pb 
Zn 

--..... - · ' s 
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Metals {AAS) 

Arsenic 
Selenium 
Mercury 

Conventiona]s CIC} 
Fluoride 
Chloride 
Nitrite 
Nitrate 
Phosphate 
Sulfate 

WHC-SD-WM-DP-025 
ADDENDUM 9 REV ·· 0 

Conventional {Specified Methods) 

As 
Se 
Hg 

F . 
Cl 
N02 
NOJ 
P04 
S04 

Total Organic Carbon TOC 
TotJl 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 qua~ity data. Factors relevant to sample matrix and the 
applicability of the methods to these complex matrices of samples from the 
evaporator candidate and feed tanks may have lead to biased results for some 
analytes of concern. The Quality Objectives were: 

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

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

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

J. H. Tillman, Manager 
Inorganic Chemistry PAL 

2 of 2 ----~ s . .1 
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Problems encountered: 

242-EVAPORATOR FEED CHARACTERIZATION 

INORGANICS CASE NARRATIVE 

Samples from the two candidate and one feed tank into the evaporator 
were received into the 222-S laboratory during the laboratory's transition 
period from process to environmental analysis. This transition period 

O signaled a change in the analytical protocols required to meet different , and 
in some cases, more stringent conditions. Most of the problems encountered 
during this work effort can be attributed to the response of the laboratory to 
these changing requirements. Nevertheless, the data generated for these 
samples was obtained using the best available laboratory practice at the time 

• i of sample analysis. The following problems were observed to have occurred 
throughout the samples submitted from tanks 102AW, 103AP, and 106AW: 

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

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

°" (2) .Instrument Detection Limits (IOU. Detection limits for the parameters 
determined were obtained using the method prescribed by the US EPA . The 
instrument detection limits for the metals determined by Inductively Coupled 
Plasma (ICP), Atomic Absorption (AA), Ion Chromatograph (IC) and classical 
methods are obtained from an aqueous matrix . The instrument detection limits 
for the analytes on actual evaporator feed or candidate tanks would probably 
be higher due to matrix efforts. The standards used to prepare the solut i ons 
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 

Hanford Operations and Engineerina Contractor fol' the US Department of Energy 

~ I --
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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) l .005 
Total Inorganic Carbon (TIC) 5000 5.000 
Total Organic Carbon (TOC) 500 5.500 
Fluoride (F) 6000 .090 
Nitrate {NOJ) 5000 .240 
Chloride (Cl) 4000 .040 
Nitrite (N02) 5000 .180 
Phosphate (P04) 10000 . 130 
Sul.fate (S04) 10000 .130 

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

Detection limits for the analytes required in the Statement of Work are 
listed for each set of samples. These instrument detection limits vary 
according to the analyte and instrument and were generated in accordance with 
the Request for Special Analysis (RSA), the internal memo, •Reconvnendations 
for Tank Farm Waste Analysis• by T. D. Blankenship, dated November 26, 1990, 
and references the document, •oetection Limit Package, Appendix a• 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. 

2 of 2 ~-- s.a . 
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Detection Limits of Radionuclides 

Listed below are the detection limits for indicated radionuclides for sample 
R937. 

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.3xl0+1 

9. OxlO+o 
1. 4xl0+1 

7 .8xl0+1 

2. 6xl0+1 

2. 5xl0+1 

9. OxlO+o 
1. 5xl0+1 

l.4xl0+2 

l.0xl0+1 

*Based on the gamma peak of daughter Bi-204 

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

5,3.1 
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Problems encountered: 

242-EVAPORATOR FEED CHARACTERIZATION 

INORGANICS CASE NARRATIVE 

TANK: 103AP 

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 
#B06110, 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. 

3AP891-5 (R937) 

No spikes or duplicates were run for any of the parameters for Sample 
3AP891-5 (R937). 

The Phosphate concentration should read l.39E+2 ppm instead of 
l.35E+2 ppm. This agrees with the data on the analytical card. Also, the 
date was inadvertently changed to 01/10/92. It should read 01/08/92 which 
also coincides with the data on the analytical printout. 

The percent deviation values for Iron and Sodium were outside the 
control limits of ±25%. 

Analyte 

Iron 
Sodium 

Percent Deviation 
Initial Final 

156.5 
126% 
177. 5% 

J;hn Tillma~•=~7 
Inorganic Chemistry PAL ( 

.. _ .. Hanford Operatoons and Engineering Contractor for :tie US ~rtment of Energy 
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Internal 
Memo 

From: Office of Sample Management 16500-90-090 
P~n~ 3-3869 H0-346/200W 16-08 
Date: November 26, 1990 
Subject: RECOMMENDATIONS FOR TANK FARM WASTE ANALYSES 

To: 

" 

T. D. Blanke~ship 

cc: J. D. BriggsJ£'/tf, 
J. A. Eacker 
D. L. Halgren ~., 
J. H. Kessner) 
E. J. Kosiancic 
C. R. Stroup 
RLW File/LB 

Rl-62 

T6-14 
Rl-51 
Rl-51 
TG-00 
S0-61 
TG-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 1 aboratory 
analytical · capacity for a variety of analytes to support Tank Farm and 
Evaporator operations. SpccifiC' convnents and suggestions for each have been 
prepared along with information on suggested minimum quantitation limits 
(MQLs) for the needed analyses and reconvnended reporting _formats. With the 
exception of Nb94

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

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

Table 1 
Table 2 
Table 3 

Table 4 
Table 5 
Table 6 

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

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

-r;;?.. '_,z.-,t. 
--- A ' . _ ... 5....--i:I"'):~ 
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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 Ooub]e Shell Tanks fDSJs): 

These streams arc 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). 
Proce1sing 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 :lik.ely 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 causlic to 
qualify as a extremely hazardous waste based on corrosiveness) reanalysis of 
the sample under the more stringent protocols would not be necessary. In no 
case will analysis performed to processing parameter protocols be suitable for 
designation as an intenncdiatc level or as nonhazardous waste. 

OST Character1zat1on 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 (2xl0~ y) beta emitter is not expected to be 
present in significant quantities and will require development efforts to 
analyze for. Addition of total beta (TD) 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 Pu235 at the 222-&Laboratory is complicated by the presence of 
this isotope in the spike (Pu ) added to the analysis to allow coi;rect1on 
for overall y11ld 1n the proteduro, FOf:Jl1fi~t oxpoctod samplos, Pu • activity 
will be only a small fraction of the Pu 391 4 act1v1ty and may Ile approx1rn1tacJ 
using isotopic ratio~ based on historical irradiated uranium procoss1ng. 

-rf'1.. 
"•( z.-t "t. 

--· 5 5 -· . . 
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Samples having greater than normal Pu238 (e.g., associated with previous 
irradiated thorium processing) ~ctivity will be detectable using the current 
procedures. In these cases, Pu2 8 activity can be quantified either using a 
special analysis or through determination of isotopic ratios based on mass 
spectral analysis. 

Analysis of Samples for the 242-A Evaporator: 

All analyses identified in the Internal Memo appear to be for hazardous waste 
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; scmivolatile or.ganics and Toxicity Characteristic 
Leaching Proc<?dure (TCLP). If these analyses have not been assessed for 
inclusion in the requested analysis, it is recommended that they are reviewed 
for inclusion. 

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

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

s.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 Scientist 
Office of Sample Management 

jmd 

Attachments - 7 

CONCURRENCE: 

Date . 

Date 

lf /28/Cfc::, 
I ' 

------------- - -
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TABLE 1 
RECOMMENDED ANALYSIS HIHIHUH QUANTITATIOH LEVELS : 

for TANK FARM WASTE ANALYSES 

16500-90-090 
Attachmenl 1 

Page 1 of l ~ 

~aa]yte ~igh ~~H Low Sall ~n!I] yt~ High ~~]t LQw Sa]t 
J..i.Q!J id or . Li gu id Liguid or Liquid 
Solid/Slurry Solid/Slurry 

Analyzed by Inductively Coupled Plasma Spectroscopy ( ICP) 

Al 50 o.s As 20 0.2 
Oa 2 0.02 Bi 100 o.s 
0 20 0.05 Cd 2 0.02 
Ca 0.2 0.002 Ce JOO 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 zoo 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 JO 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 a.as Hg 3 Or.OJ 
Se 5 a.as 
Anion Analysis by DIONEX 

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

Specific Analysis 

co3 5000 so TOC(carbon) 5000 50 
CN 0 .1 0,01 NH4 5000 50 
u 100 1 TOX(chlorine)lOO 10 
OH 0.2 0.002 DSC * • 

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

-(f?. 
f .,t-1'-
s. B-
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TABLE 2 
RECOMMENDED ANALYSIS MINIMUM QUAHTITATION LEVELS . 

for TANK FARM WASTE ANALYSES 

Ana1yte SoJid/SJurry 

Alpha Total 100 
Beta Total 350 

High Sa1t Low -Sall 
Liqu id Liquid 

1 
3.5 

0.01 
0.035 

Radionuclides Analyzed by Ga11111a Energy Analysis 

Co60 4 4 0.04 
Cs 137 5 5 0.05 
RuRh 106 50 50 0.5 

Radionuclides Analyzed by Separation with Beta Counting 

Hl 75 1.5 1.5 c,' so o.s 0.25 
Nb94 • • • 
Se19 50 0.5 0.25 
Sr90 150 1. 5 0.015 
Tc99 250 2.5 0.025 
1129 900 9 0.09 

16500-90- 09 ~ · 
Attachment 2 

Page l - r ' ~ 

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 

M Cm244 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 intcrfcrrence on· Pu

238 analysis from contamination in Pu236 spike 
added to the analysis 

~--· V;i.-ft. 
. -5. 9 
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TABLE J 

lGS00-90-090 
Attachment 3 

Page 1 of 4 

TAACET COMPOUND LIST (TCL} AND CONTRACT REQUIRED QUANTITATION LIMITS (CRQL) 

P~stlrl~r,thc2c\ors 

9ft, alpha•DHC 
9?, bec,1,BHC 

too. delta-nHC 
l0l, ~affll'IA•DHC (Llndane) 
l02, Heptachlor 

103, Aldr1n 
104, Heptachlor epoxide 
105, EndosulCan I 
1.06, Ole ldr Ln 
107, 4,4'•DDE 

l0IJ, Endt'in 
109, EndosulCan II 
l lO. 4, 4' • ODD 
111, £ndosutfan sulfate 
112. 4,4'•DDT 

11). -Kethoxychlor 
lll,, EndrLn ketone 
1.15. Endrln aldehyde 
116, alpha•Chlordane 
117, g&111111a•Chlordane 

llR. Toxaphenft 
119, Aroclor•t016 
120, Aroctor•l22l 
l2t, Aroclor•l2)2 
122. Aroclor•l242 

12). Aroclor•l248 
l24, Aroclor-1254 
125, Aroclor•l2GO 

Oynntlt~tlon Llmlts• 
~ -S.!?il Qo C2lymn 

CoS Hymbs:t ,,c/L vr/Kg; C rel 

)19-04-6 
)\9-05-7 
l'l?-o<..n 

50•8?-9 
76-44-8 

'.)09-00-2 
1024•57-) 

95?-?n-n 
60•57•1 
72.55.9 

72-20-8 
JllU-65•9 

72.54.9 
l0ll•07•8 

50-29·) 

72.43.5 
5)494-70•5 
7'•2l•J6-) 

HOJ.71.9 
HOl•74•2 

D00l•l5·2 
12674•1.t-2 
11101,.20-2 
11141•16•5 
5)469•21•9 

12672-29-6 
ll0?7.;69•l 
11096•12•5 

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

0,05 
0,05 
0,05 
0, l0 
0,10 

0,10 
0.10 
0,10 
0,10 
0.10 

0,50 
0.10 
a.to 
0,05 
0,05 

5,0 
t,O 
t.O 
2,0 
l,0 

1,0 
l,O 
l.O 

l,7 
l. 7 
1,7 
l.. 7 
1.7 

l,7 
l.7 
1,7 
).) 
l.l 

),) 

).) 
),) 

).) 
),) 

17,0 
),) 

J,) 
l,7 
l,7 

170,0 
n.o 
)J,O 
67,0 
)),0 

J'.J .o 
ll.O 
JJ,O 

.. 

5 
s 
s 

10 
10 

10 
10 
10 
10 
10 

50 
10 
10 

5 
5 

500 
100 
too 
200 
100 

100 , 
lOO 
l00 

• QVAntltat1on limlts llsted for soll/sedlment are based · on vet ve1ght, The 
~uantltatlon ll• Lts calculated by the labor~tory (or soll/sedLRenc, 
calculated on dry velght baaLs •~ required by th• contTact, v1ll be h1gher, 

There ls no dlC!erentlatlon between the preparation or low and med1WI aoil 
samples in th1s method !or the analys1s of Pestic1des/Aroclors. 

.. 
"T'F't 

-• Cf•l1.-1t. 
· -6. 19-

5, 11 
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TADLE J (cont) 
Page 2 of , 

(cont1nued) Q!.!:int Lt.it Lsrn J..L111Lt~• 
Low Hed, On 

U,1t~r ~ iill !:ol•Jf!!!J 
s~ 111 1v,,tatll1!~ cas t11,1 111bn ur/l. 11 rJKt ur,JKI' lnp) 

69, D1benzo!uran l.32-64-9 10 ))0 1.0000 (20) 
70, 2,4•0lnltrocoluene l2L- l4•2 l.O ))0 10000 (20) 
7l, Dlethyl.phth~l~t• 84-66•2 10 ))0 10000 (:?0) 
72. 4-Chlorophenyl.•phenyl 

ether 7005•72-) 10 no 10000 (20) 
7J . rluorene 86• 7l• 7 10 no 10000 (20) 

11,, 4-HltroanUine 100-01. 0 6 . 50 1.700 50000 (1.00) 
n. 4,6-Dlnitro•2•methyl.phenol 5)4-52•1. 50 1700 50000 (100) 
76. N•nltrosodlphenyla,aine 86°)0·6 10 ))0 10000 (20) 
77. 4•Dro~ophenyl.•phenylether l0l•55•l 10 ))O l.0000 (20) 
78. Hexachlorobenzene 118•74•1 10 ))0 10000 (20) 

79: Pencachlorophenol 17-86•5 50 1700 50000 (100) 
80, Phenanthr•n• 85-01-8 10 ))0 i.0000 ('20) 
0 l.. Anthracene 120•1.2•7 l.0 ))O 10000 (20) 
ft2. C.1rbaz:ole 86•74-8 1.0 ))0 10000 (20) 
BJ, Dl•n-butylphthalate 84-74•2 1.0 ))0 10000 (20) 

81,, Fluoranthene 206-44-0 10 ))0 10000 (20) 
85, Pyrene l29-00·0 l.O ))0 10000 (20) 
8 6, n~tylhemylphthalate 85•61• 7 10 ))O 1.0000 (20) 
87 , ),l'•Dlchlorobenzidlne 91.94.1 10 JJO l.0000 (20) 
88, Benzo(a)anthrac•n• 56•55-J 10 llO 10000 (20) 

89. Chrysen• 218•01·9 10 ))0 10000 (20) 
?O, his(2•£thy1hexyl)phthalate 117-81.-7 10 ))0 10000 (20) 
?t, Dl•n•octylphthalate 11.7•8'•·0 l.O ))0 l.0000 (20) 
n. aemo(b)fluoranthene 205•?9-2 10 ))0 1.0000 (20) 
9). aenzo(k)fluoranthene 207•08·9 10 )JO 10000 (20) 

94, l\enzo(a)pyrene 50•ll•II 10 ))0 10000 (20) 
9S, lndeno(l,2,l•cd)pyrene l?J;.)9.5 lO no l.0000 (20) 
?C.. Dlbenz(a,h)anchracene 5)-70-) 10 no 10000 (20) 
97. Denzo(g,h,1)perylene 191-24•2 lO no 10000 (20) 

• Quantltatlon llmi~ llsted for soll/sedl~ent are based on Vftt ve1ght. The 
quAntlcatlon ll•lts caltulated by the laboratory for soll/sedl~ent, 
calculated on dry velght basis as required by the contract, vlll be higher~ 

-;yt. 
q-rt_•'\1, 

~--5 • .11 

s.1.2 

--
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TABLE 3 (cont) '· 

TAACET COHPOUND LIST (TCL) AND CONTRACT REQUIRED QUANTITAT_ION LltUTS (CRQL) 

Qo.iat 1 t.i t Ls:!D L1m1ts+ 
Low Heu, On 

~ uil l2.L.l Co\W1'a 
Ssmlvolatl\e, CAS Numbrr uetL vctKc v,:JKg <oci 

)4, Phenol 108-95-2 10 ))0 10000 (20) 
)5, bls(2•Chloroethyl) ether lll-44-4 l0 . )JO 10000 (20) 
)6, 2•Chlorophenol 95•57•8 10 ))0 10000 (20) 
)7, l,l•Dlchlorobenzene 541• 73• l 10 ))0 l.0000 (20) 
)8, l,4•Dlchlorobenzene 106-46-7 lO )JO 10000 (20) 

)9, t,2-Dlchlorob~nzene 95•50-l 10 JJO 10000 (20) 
40, 2-Hethylphenol 95-48-7 lO )JO 10000 (20) 
41. 2,2'•oxybls . (l•Chloropropane)• 109.,0.1 10 )JO 10000 (20) 
42. 4-Hethyl.phenol 106-44-5 10 lJO 10000 (20) · 
4). N•NLtrHo•dl•n• .. 

dlpropylaalne 611-64-7 10 JJO 10000 (20) 

44, Hexachloroethane '7•72•1 10 ))0 10000 (20) 
,.5. Hltrobenz•n• 99.95.J 10 ))0 10000 (20) 
46, lsophorone 71.59.1 10 llO 10000. (20) 
47, 2•Nltrophenol 88-75-5 10 ))0 10000 (20) 
48, 2,4-Dimethylphenol 105-67-9 lO )JO 10000 (20) 

49, bls(2•Chloroethoxy) 
••thane 111•91•1 10 JJ0 ·10000 (20) 

50 2,4-Dlchlorophenol 120-8)-2 10 )JO 10000 (20) 
51. l,2,4-Trichlorobenzene 120-112-1 10 ))0 10000 · (20) 
52. Naphthalene 91•20-) 10 ))0 10000 (20) 
5). 4-Chloroaniline 106-47•8 lO lJO 10000 (20) 

M 54, Hexachlorobut&dlene 17-68-J 10 JJO 10000 (20) 
55, 4•Chloro•l•••thylphenol 59-50-7 10 ))0 l.0000 • ('ZO) ,,.. 
56, 2•Hethylnaphthalene 9l~H-6 10 l)O 10000 (20) 
57, Hexachl.orocyclopentadiene 77.47.,. 10 :no 10000 (20) 
58. 2,4,6-Trichlorophenol 88-06-2 10 JJ0 10000 (20) 

59. 2,4,5-Trichlorophenol 95.95.4 50 1700 50000 (100) 
60, 2•Chloronaphthalenr' 91-58-7 10 · ))0 l.0000 (20) 
6 l. 2 •HLtroanLlln• 1111-11 •• ,. ~o 1700 50000 (l.00) 
,,2. 01Nethylphthalate lH•H•l 10 ))0 10000 (20) 
6), Acenaphthylene 2oa.9,;.a 10 ))0 10000 (20) 

64, 2,6•Dln1troto1uene 606-20-2 10 JJ0 10000 (20) 
65, l•Nltroanlllne 99-09-2 50 1700 50000 (100) 
66, Acenaphthene 8).)2'.9 10 ))0 10000 (20) 
67. 2,4•Dln1trophenol 51•28•5 50 1700 50000 (\00) 
68. 4•H1trophenol 100-02-1 50 1700 50000 (100) 

• Prev1ously known by the nane bis(2•Chloro1sopropyl) ether 

1r"'l-
,--i~t.. c ... s.12 

s.1a 
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TARCET COMPOUND LIST (TCL) AND CONTRACT REQUIRED QUANTITATIOH LIMITS (CRQL) 

O!.!l!D!: Ls:,,c 1sm L.L!!!lt~• 
Low Med. On 

~ l2.il .sill t;nl!.!l!!D 
Vnhtlle! CAS th,mber ue,/L · Ut:/Kf ucLKe 'og l 

1.. Chloro11ethane 74-87-) \0 10 1.200 (50) 
2. Bro11011ethane 74-8)•9 l0 l0 1200 00) 
J. VLnyl. Chloride 75-01-4 10 10 1200 (50) 
4, Chloroethane 75-00-J l0 to l.200 00) 
5, Methylene Chloride 75-09~2 10 10 1200 (50) 

6. Acetone 6 7 •6'•· l 10 10 1200 (50) 
1, C•rbon 0lsulCLde n-u-o 10 l0 1200 00) 
a. t,l.•Dlchloroethene 75.35.4 1.0 10 1200 00) 
9, l,l•DLchloroethane 75.3, •• 3 10 10 l200 00) 

' . 1.0~ l,2•Dlchloroethene (totAl) 540•:»9·0 10 l0 1200 (50) 
.. 

ll. Chlol'o for11 67-66-J 10 10 1200 (50) 
l2. l.,2•DLchl.oroethane 107-0(,-2 1.0 to l200 (50) u. 2-nut•none 7R•9l•l 10 10 1200 ( 50) 
\I,• l.,l.l•Trlchloroethane 71-55-6 10 1.0 1200 00) 
15, Carbon Tetrachloride 56•2l•5 10 10 1200 (50) 

16, Dro11odlchloro11ethane 75-27-4 10 10 1200 (50) 
l7. l.2•Dlchloropropane 70-87-5 10 10 l.200 00) 
lB. cis•l,l•Dichloropropene 10061-01-5 l.0 10 l200 00) 
l.?. Tr Lchl·oroe Chene 79-01-6 10 10 1200 (50) 
20. DLbro11ochloro11ethane 124•48-l 10 10 1200 (50) 

" ' 21.. \,l,2•Trlchloroethane 79-00-5 
.. 

10 10 1200 (50) 
22. R•nzene 7l•4l•2 10 10 1200 00) 
2l. trans•l,l•Dichloropropene l006l.-02•6 10 10 1200 (50) 

M 2, •• Bro11ofor111 n-n-2 10 10 1200 00) 
25, 4•Hethyl•2•pentanone 101-10-1 10 10 1200 (50) 

0-. 
26, 2•Hn:anone 591-78-6 10 10 l.200 (50) 
27, Tetrachloroethene l27•U-4 10 10 1200 (50) 
28, Toluane 108•88·) 10 -10 1200 (~0) 
29, l,l,l,l•Tetrachloroethane 79-)4-~ 10 10 1200 c:,o) 
JO. Chlorobenz•n• 

~ 108-90-7 10 l0 1200 (50) 

Jl, Cthyl Benzene 100-41-4 10 10 1200 00) 
32. Styrene 100-42-5 10 10 1200 00) 
JJ. Xylenes (Totd) lJl0•20•7 10 10 l.200 (50) 

• QuantLtAtLon ll• its l.1sted for 1011/sedl• ent are based on vet veight, The 
quancicacion 11Nit• calculated by the laboratory Cor soil/aedlNent, 
calculated on dry veLght basis a• requited by the contract, vill be higher, 

~ 

I 
~-,'1.-~'t., ~... 13 

• • • 
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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. 

1,1, 
'9-rtr1'Z-

-:-- 5 :14-
• • 

s.1s 
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TABLE 5 
RESULT REPORTING/VALIDATION 

16500-90- 090 -
At tachmen t 5 

Page l of ' ~ 

The RCRA validation documentation package consists of the Office of Sample 
Management Data Validation cover sheet (different sheets for Level A, 8, 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 Requirement s: 

o Requested Versus Reported Analyses 
o Analysis Holding -Times 

Level 8 Provides a more in-depth review for programs whose data are 
compiled for use in later reports. 

Review Requirements in Addition t o Those Listed for Level A: 

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

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

Review Requirements in Addition to Those Above: 

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

Analysis 

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

1. REQUESTED VERSUS REPORTED ANALYSES 

All requested analyses shall be reported of accounted for. 

2. HOLDING TIMES 

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

J. SURROGATE RECOVERY 

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

4. MATRIX SPIKE/MATRIX SPIKE DUPLICATE 

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

5. DUPLICATE ANALYSIS 

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

6. ANALYTICAL BLANKS 

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

7. INITIAL AND CONTINUING CALIBRATION 

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

8. GC/MS TUNE 

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

9. INTERNAL STANDARDS 

Internal Standard area counts and retention time differences ,from the 
associated calibration standard must be within the control limits ~ 
specified by the methods or procedure used. ~- -s·:i.16 

- s.17 
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10. LABORATORY CONTROL SAMPLE 

WHC-SD-WM-DP-025 
ADDENDUM 9 REV 0 

TABLE 6 (cont) 

16500-90-0 
Attach: 

Page 

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

11. INTERFERENCE CHECK SAMPLE 

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

12. OTHER QUALITY CONTROL CHECKS 

As specified in project specific documentation • 

.. 

• 

1'f'f-
-- 'i-:-11 ... -,'t.-
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TABLE 7 
ESTIMATED COSTS 

I 
CHARACTERIZATION OF WASTE STREAMS DICHSRGED TO DOUBLE SHELL TANKS 

Analysis for processing parameters 

Analysis for hazwaste designation 

DOUBLE SHELL TANK CHARACTERIZATION 

Analysis for hazewaste designation 

ANALYSIS OF 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 

$50O/sample 

$50O0/sample 

$1O000/sample 

SSOOO/sample 

$25O0/sample 

$500O/sample 

$4OOO/sample 

$4OOO/sample 

$2OOO/sample 

7 

16500-90- 090 
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_ :i_o_o.;.._;E:__._/_A_P_F._a.---,._m _________ DRAWINGJsPEc. No. fJ IA REV. ___ N...,/...,.,1 _______ _ 

~PAOGRAMIPROJECT Eva pora. j-p c R -es I-ct rt ---------------- , UHUSUAI. OCCURRENCE 
REPORT REQUIRED • YES i;ilNO SYST£M/END USE Wo.;;fe Cbarg.L;teri zp.f-[on 

,.o.Nt.o. Ho. I W 11 (, C ¢ £' 

DATE q//q/ql 
I 

2. DESCRIPTION OF HONCONFORMAHC_E J. REQUIREMENT VIOLATED I DOCUMENT I 
f..ustody SeAIS placed ,,..,,,.o~rl1, Sc +tia.+- .Mht.c.k SeA( o" CAsl:- ro-0:50-030 

REV I ZON E/PAR 

C-2 $.2.0. 
rec.i pi en r i.va,s Vita.hie, -tr, de re.Gr if ;-here.. suet... +ha.+ SeA.I IMVST 

wa..s e.vici.t-t'tc.~ oF- +-,,.w,pt..ri 11a w{ri, 3 SO.>t1ple.s. l,e :,roket1 tr, re~ove,.. 
...1 Sa1-t1rfe.. 

(222-5 Ld,ora.+r,rii:!.S» will not breaJ..d.own or · 
a11a.ly-z.e sa.wiples ,mrn ti,,i.s NCR. is rLJo[veJ.) 

HW-27 
PN-003 

0, 
PRIORITY/SEVERITY: 03 ~4. ~ ,:,~ 2.s~oo q/u/q1 

ORIGIHATO,t/J:),y. 8i .5e t1 j IJ .5, -0-RG_A;:;;N:;.;l;_ZA_Tl_O_N ____ DATE 

'-' 4, ASME CODE ITEM(• ) 
t8J NO O YES. NOTIFY AUTlfORIZED INSPECTOR, 

i WHC 
j OAR 
i 

3. C.\USE OF NONCONFORMANCE 

"· • PROCEDURES [J PERSONNEL D MATERIALS 

I •. CORRECTIVE ACTION TO ELIMINATE CAUSE 

! Operat:.ane pm;:iiionnol that -et-j """ iam~les 
sAall ee ~eminded of the :.7.pGr~ance of ~raper 
eustee~• seal plaeemeAt. 7.W, 11/z.'-/1, 

D EQUIPMENT D OTHERS 

I"" REMARKS: 

,~ 'proper placement of custody seal for 
. ivi=onmcmtal samples. See page 2 • 

TION DATE ________ SERIAL NO, 

7. RECOMMENDED DISPOSmON 

8A, DISPOSITION JUSTIFICA TIOH AHO INSTRUCTIONS 

" See page 2. 

88, SUPPLIER ENG. N/A 
10. DISPOSmON APPROVAL (WHC ONLY) 

(23 APPROVED 

0 OTlfER (SEE 

P. G. Haigh 
COGHIUNT ENGINEER 7~ ~ 

J. J. Verderberi?) 11~ ,L.{--: 
COGHIUNT QA ENGINEER 32200 (_I/ 
AUTHORIZED INSPECTOR REVIEW 

12. DISPOSITION ACTION COMPI.ETE 

•• 
CATE 

D ACCEPT CJ REJECT QAEPAIA QREWORK (!gOTHEA 

t. ADDrTIOHAL REVIEWS REQUIRED 

(WHC OHL Y) @YES O HO 

ur. YES. IDENTIFY: 

Vida Johansen 

SUPPUER QA N/A 
11, ADDITIOHAI. APPROVALS 

NAME /J TITI.E • / CATI: NAME M) ,J,/,Q,14N,J Y¥0;Z-l!1 __________ _ 
(/ .. 

TITLE DATE 

QTY, ACCEPT QTY, REJ, s':~oON NC11 ---------------- ----- ------HAWE DATE 

,.. .. -- .. .,,_ A[ 
rrnt.LOW-UP,. 1 
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I NONCONFORMANCE REPORT Page Fart NCR 
1coNTINUATION SHEETI Lof .1_ No. _________ _ N 806110 o. _ _;;;;..;..::.;::.=..;;_ ____ _ 

JENTIFY EACH CONTINUATION BY THE BLOCK NUMBER FROM THE FIRST PAGE 

SA. DISPOSITION JUSTIFICATION AND INSTRUCTICNS 

6. 

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 personnel in accordance with their 
approved procedures. Upon disposal, laboratory personnel shall notify Quality Assurance 
via OSI that the action has been completed for NCR closure. 

CORRECTIVE ACTICN TO ELIMINATE CAUSE 

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

r.z;:? 11/1. '/ ,, 
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s.20J 

- s.21. 

--
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Comment. 
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Date Analysis 
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Date/Time Received 
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WHC-SD-WM-DP-025 
ADDENDUM 9 REV 0 

SAMPLE CHECK .IN tlST 

Gjp;/q; O~Jo Sample ID 3 AD (9/- I 
; 1 

Client 6)4 I Ji✓- /4,,,_J 
ZJ 

Shipping Container IOI ·T F - 0 Sh1pp1ng f ___ A---'0___._/ __ /_9..._ __ 
1. Condition of Shipp1ng container7-:b~a._...r-.i...-;;J.../ _________ _ 

2. Custody Seals on container 1ntact7 Yes [] No.J<f 

3. Custod_y Seals dated and s1g~ed7 Yes 'b(1 No [ ] 

4. Custody Seals ID f___.._3~0 __ 0=--.3=---------
5. Condit1on of Samples: __ 1n good cond1tion 

__ broken 

• . 
' 

6. Samples have: 

__ leak1ng 

__ custody seals 

__ appropriate sample label·s 

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

Chain or" Custody f (s} &'{4) ;:7n~;;__ ____________ _ 

Request for Special Analysis f (s)...;;.. ____________ _ 

8. Have any anomalies been 1dent1f1ed7 Yes~ No [] 

9. Memos have been 1nit1ated for all anomalies ident1f1ed7 Yes [] 

M Pr1 ntcd Name lufJIJ ,Jo!i'f1t0rd 
0' Signature J/4_ ~IY1t7--1Wi'.,,._ 

, Date/Time u::;/fh1 Q@ 
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SINGLE SHELL TANK PROJECT 
Anilyticil Detection L1m1ts 

October 12, 1990 

The following detection. limits ire derived on ideal mitricP.s. These values were 
derived by using either cal1brat1on standards or pure matrix st1ndards. 
Detection l1m1ts on actual single shell tank samples are likely to be much 
higher. No 1nfonnat1on regarding procedure detect1on limits 1s ivailable for 
procedures not listed 1n this report. · 

Procedure . LA-355-131 
Arsenic Anilysis by Hydride Generition Atomic Absorption 

Detection Limit • 0.005 ppm 1n solution 
Typical sample dilution . for the Fusion 01ssolution was 0.00259/ml. 
Typ1cal sample d1lut1on for the Water 01gcst1on was O.OlOg/mL. 
Typical sample d1lut1on for the ac1d Digestion was O.OlOg/mL. 

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

Detection Limit • 0.002 ppm 1n solution 
Typical sample dilution for the Fusion Dissolution was O.OOZSg/ml. 
Typ1cal sample d1lut1on for the Water Digestion was 0.0109/mL. 
Typical sample d1lut1on for the ac1d D1gest1on was O.OlOg/mL. 
Solids were inalyzed directly. 

Procedure LA-362-131 
Selenium Anilysis by Hydride Generit1on Atomic Absorption 

Detection Limit • 0.005 ppm in so1ut1on 
Typ1cil simple dilution for the Fusion 01ssolut1on was 0.002Sg/ml. 
Typ1cal sample d1lut1on for the Water 01gest1on was O.OlOg/ml. 
Typ1cal sample d11ut1on for the ac1d D1gest1on was O.OlOg/mL. 

6.1 
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Procedure LA-533-105 
An1on Analysis on D1onex Hodel 40001 

Typical sample dilution was 0.0000999/ml 

Fluoride 
Detection Limit 1n solution • 

Chloride 
Detection Limit in solution • 

Nitrate 
Detection Limit 1n solution • 

Phosphate 
Detection Limit in solution • . ' 

Sulfate 
Detection Limit in solution • 

0.09 ppm. 

_0.04 ppm. 

0.24 ppm. 

0.13 ppm • 

0.13 ppm. 

Procedure LA-622-102 
:Detenn1nation of Carbonate 1n Solutions by Coulometry 

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

Procedure LA-344-105 
Total Organic Carbon 
Detenn1nation of Carbon Insolation by Combustion and Coulometry 

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

Procedure LA-695-101 
Cyanide • 0.1 ppm CN in solution 
Spectrophotometric Detenn1nat1on of Cyanide 

Procedure LA-634-102 
Anmon1a • 0.1 ppm NH,• in solution 
Amnon1a by Kjeldahl 

Procedure LA-645-001 
N1tr1te • 0.184 ppm NO in solution 

· Spectrophotometric Detenn1nat1on of N1tr1te 

Procedure LA-266-101 . 
Chrom1um VI • 0.1004 pp~ Cr.,. in solution 
Spectrophotometric Detenntnat1on of Hexavalcnt Chromium 

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

Inductively Coupled Plismi (ICP) Ell1ss1on Spectrometer Operit1ons ind 
An.ilys1s. 

Typ1ci1 simple d11ut1on for the Fusion Dissolution vis 0.00019 g/ml. 

Typ1cil simple d11ut1on for the Witer Digestion wis 0.000476 g/mL. 

Typ1c1l ' s1mple dilution for the Acid Digestion wis 0.000416 g/mL 

Instrument Detection Limit ppm. 
' Aluminum 

Arsenic 
neryl 11urn 
Boron 
Calcium 
Chromium 
Copper 
Iron 
Le.id 
M.ignesium 
Mercury 
Neodym1um 
Phosphorous 
Sa"'"r1um 
S111con 
Sod1urn 
Sulfur 
Thi111um 
T1n 
Tungsten 
Vanad1um 
Z1rconium 

0.0745 
0.0223 
0.0006 
0.0003 
0.0002 
0.00)9 
0.0150 
0.0073 

. 0.0273 
0.0001 
0.00)6 

· 0.21JO 
O.OJ08 
O.l!J?.S 
0.0314 
0.0403 
0.016) 
0.0646 
0.0144 
0.0273 
0.0186 
0.0141 

Antimony 
Bar1u111 
Bismuth 
Cad1111um 
Cer1u111 
Cobalt 
Europium 
Lanthanum 
Lithium 
Hangu,ese 
Molybdenum 
Nickel 
Potusium 
Selen1um 
snver 
Strontium 
Tantalum 
Thorium 
T1tin1um 
Uranium 
Zinc 

o.1424 
0.0026 
O.OBJ9 
O.OOJ9 
0 .1J59 
0.0246 
0.0024· 
0.0141 
0.00)2 
0.0011 
0.0049 
0.0147 
0.2122 
0.06Jl 
0.018J 
0.0010 
0.027) 
0.0122 
O.OOJS 
1.1.\0S 
0.0017 

6.3 
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SAMPLING AND CUSTODY DATA 
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SUPERVISION REVIEW: 

Saf1"4)le Nuooer 

3AP891-5 

Relinquished by: 

Relinquished by: 

Relinquished by: 

Relinquished by: 

CHAIN OF CUSTODY 

D~IFICATION 

Sa~le Schedule Nurber 
242-A Statement of Work 
WHC-SOW-91-0002 

Received by: 

373-4655 

A 

300 

N/A 

DATE: ~/.,, (9/ 
l 

Date/Time: 

Date/Time: 

--··· 8 
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WHC-S0-WM-DP-025 
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SAMPLE CHECK IN LIST 

Date/Time Received 9;/22~/q; 
Project TK /03 4,a 

)310 Sample ID 3 l-t/2 9?!--5 
Cl i ent cQLJ / T&v<; E&eez $' 

Shipping Container IOI slJ-..:l.3 Shipping 1___,_£~O=·..:./....,c:6-2=-----

1. Condit ion of Sh 1 ppi ng cont a 1 ner?--'-fu~ .... );;:...i(}'-------------
2. Custody Seals on container intact? Yes M No [] 

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

4. Custody Seals ID l----:;3=W=_.1 __________ _ 
5. Condition of Samples: d/.( in good condition 

__ broken 

__ leaking 

6. Samples have: tyo custody seals 

!lf~ appropriate sample labels 

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

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

Request for Special Analysis l(s)...:i.~-------------

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

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

Pr nted · Name 0 M ::::-E:/2 l'W s: GN 

Signature ~ af~ 
Date/Time ~ ~/J{ tJ l2fD 

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

-----· 
..,. : .. ; · - 9 
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WHC-SD-WM-DP-025 . . y = ADDENDUM 9 REV 0 r,op 
Rq.31 

.. . 

0..r'1~ LABORATORY ID 
Date Sampled Time Sampled 

:. ' 

--
/ 

Sample Site or Sampling ID Date Received at 222-S Time Received at 222-S 

\ r-,~ -~o~,q I - ~ ~1,,!Ct1 \ ~ r--.r --.. 

o~~gAa~/, ·~•\ 
I Dose Rate 

.J L.S"" - . -
c~ (Signa~ure) V - Date Analysis Disposal Date - ~ "'' 

• ) '(), ,,M (],.,..A,J 

Complete 

Comments u ,'XJ -:JI;.-:>-~/} r /4 <° ~ - 7 If J 

Payroll No. . 1ech/Receiver (Signature) Date Entry Code [) Comments 

,lA~,~ .Lhv·/,~:,,~ _o/, ) If - ... _.:) /Q; _4, ~1/~ 
I I ·., - ·1 I 

. 
i 
I • 
I 

.. 

10 
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SAMPlE IN/OUT LOG 
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S/\MPLE 

WHC-SD-WM-DP-025 
ADDENDUM 9 REV O SN1PLE LOG IN/OUT 

storage· untt I_ 
date ___ to_· __ _ 

THIE 

SJ\MPLE 
ID 

TECltNIClflN 
SIGNATURE 

✓-

- ~ I- ,._.9';,.. 

(Cl'~\ 
(Fl.-5, ,, -

- 9, i 

I, f I/('] ti✓~f~ I\_ 

P/\YROLL 
NUMBER 

Sample Group 

-~coPY 
CUSTODil"llt 
SIGUAlURE 

: __ /·t·o/LI.L..:ll.a...!::..=:J-.b,a_.L....l.....,J.--t-.:=~:::::_Q..!!~~~!!llir--ll-11:L~~L.i,.~....,£.J..J...l...l..,l.£.£:!::~~:__-

✓ 
-✓ -µ~1..1.A.u:21-~~~~~~~--l-t,aL.C~~t/-!L!J.~~--

12 



SAMPLE 

WHC-SD-WM- DP-025 
ADDENDUM 9 REV 0 

SAMPLE 
ID 

,e,'13- Ql) 
,< ,,..,,_ 9y~ 

SAMPLE LOG IH/OUT 
~\~_r,ge unit, 

d at eW1:Ll:. to 4- H L 

TECHNICIAN 
SIGNi\TURE 

PAYROLL 
NUMBER 

--:;- i/'Jt,, l'l,1. <t~s: -;<,I.I'll/ Ii'/ • .,, 

/'<,' I.JI/{: /ii.?.;{) 

/ /di; I 
,~ ,3-; ~ ,;5'E:;;, 

,-

V t--j~.....L.:.~1_;,I.J....:..3 .;;_.J-1---.,,-;.,---1~~'-'-"~~~~:=::.i.:..--~.t...=..:.:.,:;:._;1--,!.:::..=--=-.,u:.:::.:.:::.. _____ _ 

v / , In 1~,., 
V 31

h · /~r - --1--..:....:..:~.L..:.:;;..::.,_~=..:...J..'--J.~:...J.,.c~:J...!:l.~:....U.,~~--l-:::...!..::!..!.:...:.!--i.-!.,!:;.:..p;:.l..,4... __ __. __ _ 

✓ 

v 

~ 

£ --~__._-...:.~~w.--:~-'f:T~-½-:>~le==L..:;;.....::.,.+==.:::......-.+.::~;;...:....;;.._..v-,~=:::.._~~:...u,.,:==~ 
1./ 3-3 f ·1'1 //ll-

J/ 3-31-qi. (/J..5' 

V 1-r .q-; 100 3 

✓ ~ . I · 1 ' I'( J-·7 /? 11 ~ t ti , 

---
l 

-.. 
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v / - -, 
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('-, - -
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. 1/ 
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WHC-SD-WM-DP-025 Sf\HPLE LOG IN/OUT 
ADDENDUM 9 REV O · storage un t t #_ 

SAMPLE 
1D 

date .J./.-/.:q)-to 1../.J .qJ... , 

TE CIINI C I f\N 
SIGNf\TURE 

-(1 
-It J pJ~ Samp 1 e Group _ _, _.,, 
, ~0, .3 , _ .. , · 1 

;.. 

--- 14 



COP'Y 
TIME· TIME UNIT 

J/\TE OUT IN # 

20 7 

WHC-SD-WM-DP-025 
ADDENDUM 9 _REV 0 

SAMPLE-IN/OUT-LOG 
'],,~ 

S/\MPLE ID. 
TECHNOLOGIST 

SIGN/\TURE 
PAYROLL 
NUMBER 

1s 



~-..\ . ...... . ' : ~ I • •' : ·, . .,. y -w·•,._, .. ' 

TIME TIME 
D/\TE OUT IN 

l 1·!=;:C 

m.~ 
CJ 7~0 12 7,0 

: o-t> 

I J: /.:, 13 :>-o 

I 3:J.. 0 I : .!l.S" 

UNIT , 
z~ 
d-1:) 

C.Ol 

:50 
,).. 7 
co 

)].. 

.;1 ' ¥ 

WHC-SD-WM-DP-025 
ADDENQUM · 9 REV _O 

SAMPLE IN/OUT LOG 

S/\MPLE ID. 

-r-?J7 too 
'R.-l<Jll7 

~ O 7o 

PAYROLL 
NUMBER 

<oZ-s 7o 
~cfJ/(p 
?002 

~ 

I 

I 

I 

I 

I 

- I 

-TL I 
II--L--,~~..:.JL...:-.:.....:.-+--_..;_-+-B=:...,...L-~t-U-J~--L-11:.....,.C--+-____::.;:;;___~~.,.._'!"'----+~--'-'-.L-..l.~I I 



... TIME: 
D/\TE OUT 

. \ .. . -(.-... . •· · ' ' ; 

.,.,_;-.. : __ .J ~ --'" r 

TIME 
IN 

f..-,.,!-7.2_ oJ : 10 

/.z_. q;-

UNIT 
# 

WHC-S0-WM~DP-025 
ADDENDUM 9 REV · 0 

SAMPLE IN/OUT LOG 

SAMPLE IO. 
TECHNOLOGIST 

SIGN/\TURE 
PAYROLL 
NUMBER 

(c 1 I ' 

-- . ' . 1. 7 



M 

TIME 
our 

C('D'(' , . .Ji 

TIME 
IN 

()0::50 

OrJ.5 0 

00.30 

UNIT 
# 

WHC-S0-WM-DP-025 
ADDENDUK ~ REV 0 

SAMPLE IN/OUT LOG 

PAYROLL 
NUMBER 

18 
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REQUEST FOR SPECIAL ANALYSIS (RSA) 

(210111@/Tlm@ IHutd 

(6) Numl,~r Doi~ R11t@ mR11d.1Hr (1) Cottom,, 1.0 . 
of S11mi,l@t 

/ t I 

(9) 1111/lOlltt~t N11m~lflhonC! 

f'. G. 1-/A iJ ~ 
3-1./i§°§ 

c10> n,10,11 • (11) Volom@ of S11mt,I~ 

(12) (H) 
D1!t@rmln11tlon 

. Ch Y-Oh' j l.llli1~~~i---------•---

;:ran ( 6Y-L-.-__.4------•-~~ 
~~ 88 y\ e.si Yro_~i....+-'-+-----------11-=---L-LLJU,f.J....=-.......... _....,.__ 

_at\4~~-...L-f-!-' .... ~-----•-----:.-i 
:~_LULJ:..L..L.1-..l-U"'--'~~------t-~~:....1.!:ll~,..__,_Jl 

~(_00,~-+----~~.:::.._; 
2-' . Z . 

too~L 

( 17) fttdlOlttlvlly Uvtl (1\tto1I O htlmat,d D) 

Tot~I Al11k1 _..___ ___ _.._ _ __._ __ \J Cl/\. 

( 111) l\ddlll0~11I lhfOtMAllon (Mo10rttnfl'lf Unttrt1lnty ~, O\hJt ! 

l'trtlnfht lnfotfflttl~t,>±_ -,~<:71 Pr • • J>J • , 
0'0 /IJ eu1s10H -r;,,u_n ...-,.Gy 

tot.I htA . 11 Cl/\. 
. ,•,·. ::: . . 

·. · . . _::: ,. . 

TbUI t;A"'"'' th •d \I Cl/l. 
(10) J•lhplti Aftflvtd , . . .,, !.' 

l=~~~~~~~~=~~~~ ............... ...,.__.µ....,.. 
i trflffl . 
'. '.'.,: .. 



(1) Sample Point 

PD- A 5'f 
Set No. 2 

(6) Number 
of Samples 

/0 
(10) Release 

RPT 

(12) 

Dose Rate mRad/Hr 

:3~\\'I\-\ 

Determination 

WHC-SD-WM-DP-025 
DDENOUM 9 REV 0 

REQUEST FOR SPECIAL ANALYSIS (RSA) 

(2) Date/Time Issued 

,,,. 

(7) Customer 1.0. 

3AP8C//-I 
~A-Pg-q 1-2. 
211\P 8-fl '§' 
9APgq1-'I 
3M8'11-5 
3/tfVqJ ., 
~A{Jf!q1-7 
(13) 

~APKqJ-H 
3A()&q/-'f 
3wsq,-10 

Expected Range 

(3) Date/Time Required 

11/:it/q/ 
::~~~;~; '.~;~~!~~::~:!:~~;::::~!~::[i!~:\i:::'.\:iJ\ 

(9) Requester Name/Phone 

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

(11) Volume of Sample 

JOO rnL 

( 16) Matri11 (Other Metals or Anions Present) • 
Li111id rn,x-e4' WllSt"e.., RaoUoa.i:..-f-iv~ C!brtfarnina.+ror1 I nafvra.-lJ ac;;f-iva.tr DYl prridvcf-.s 
"1,r\tl rea-cA-o r fhs; o.-, 7'f'ocluc..fs, Pos~j ble. d-efec:,+ublt.. haloget1a:f-ei tf~d Hon-naltJ~ 
Or"_qan,c C.o"'1po,Jt,d.S.. H-ycw-cxfcle .. pH-= 12, s 6f' g,-e,al-er. }rrii011Y5r4,1)1t1 salt-s of
ni h"a.f-~_, llitJ'f /-e) pno~t::.i"'re_, Cf,f~tJrt_a.te q,iJ ~111fu+e. Me-f-al$- ca/c,,,vt'r1 and ro+t1$S1,m1 

(17) Radioactivity Level (Actual O Estimated 0) 
Total Alpha _______________ µ Ci/I. 

Total Beta ________________ µ Ci/L 

Total Gamma ___ _ _ _ µ Ci/L 

(18) Additional Information (Measurement Uncertainty or Other 
Pertinent Information) :t :J..,. /,, Pree; si t:>(I .. /tcc..vrll.Cf 

(20) Samples Received 

"1!i-f4111 rnmrnn1,,om i•-
:lji&W:4ii (~~!~Bif.~~~if3;Jr:~~tE:~e:mz 

8(-6700-181 (1187\ 



(6) Nomi,~, 
of S11mpl@, 

10 
(10) A~l@&t@ 

(12) 
O@l@rmlnAtlon 

WHC-SD-WM-DP-025 -
ADDENDUM 9 REV 0 

REQUEST FOR SPECIAL ANALYSIS (RSA) 

(2) OAt~/Tlm@ lnu@d 

/Q6 

- ... 
... . 
" 
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SUMMARY DATA REPORT 

Project: 242-A EVAPORATOR FEED CHARACTERIZATION 
Tank: 103AP 
Customer ID: 3AP891-5 

Undigested Sample Results 

Sample Sample Duplicate 
R937 NA 

. .. SpG 1.017 NA 
DSC NO EXOTHERM NA 
TOC 1.50E+2 ppm NA 

.. l 
TIC 4.60E+2 ppm NA 
NH4 <2.25E+ 1 ppm NA 
OH 1.50E+3 ppm NA 

r CN 5.27E-1 ppm NA 
ATOMIC ABSORPTION 

As 4.90E-2 ppm NA .. 
Hg 1.70E-3 ppm NA 
Se <5.00E-3 ppm NA 

., ION CHROMATOGRAPHIC 
Cl 1.78E+1 ppm NA 
F 5.41E+1 ppm NA 
NO3 3.25E+3 ppm NA 
NO2 (1-10-92} 1.28E+3 ppm NA 
PO4 (1-10-92) 1.35E+2 ppm NA 
SO4 1.96E+2 ppm NA 

GEA 
Cs 137 6.59E+3 uCi/L NA 
Cs 134 <8.32E+0 uCi/L NA 
Eu 155 <5.02E+1 uCi/L NA 

----



... 

WHC-SD-WM-OP-025 
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SUMMARY DATA REPORT 

Project: 242-A EVAPORATOR FEED CHARACTERIZATION 
Tank: 103AP 
Customer ID: 3AP891-5 

Acid Digestion Sample Results 

Acid Digestion 

ICP 
Al 
Ba 
Cd 
Cr 
Fe 
Pb 
Mg 
Mn 
Ag 
Na 
Zn 

Sample 
R937 

Complete 

2.30E+5 ug/L 
<6.50E+1 ug/L 

1.24E+2 ug/L 
4.48E+3 ug/L 

<4.35E+2 ug/L 
<4.00E+2 ug/L 

1.14E+3 ug/L 
<1.50E+1 ug/L 
<4.00E+1 ug/L 

2.0SE + 6 ug/L 
2.21 E+2 ug/L 

Sample Duplicate 
NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

,., . . \ 

-::· ·24 
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UNDIGESTED SAMPLE ANALYSIS RES UL TS 

' 
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Tank: 103AP 
Sample No .: A937 

Customer ID: 3AP891-5 

Check 
Standard 

Lab ID: H931 

Soecffic Gravitv 99.99 % 

DSC Exotherm 

Total Oraanlc Carbon 99 % 

Total lnoraanic Carbon 99.9 % 

Ammonia 100.45 % 

OH 102.8 % 

Cvanlde 96.2 % 
AIOMIC •-- _ ,. IIUN 

Arsenic 97.4 % 

Mercury 100.2 % 

Selenium 113.5 % 
ION ::::: .. __ .''..", 1 uGRAPHIC 

Chloride (1 - 08- 92) 97.5 % 

Fluoride (1 - 08-92) 94.3 % 

Nitrate (1 - 08 - 92) 106 % 

Nitrite (1 - 08 - 92) 103 % 
lab ID: R938 

Phosphate (1 - 10- 92) 104 % 

Sulfate (1-08- 92) 98.9 % 
GEA 

Cesium 137 102 % 

Ce alum 134 ·• NA 
!· 

Eurooiuin 155 NA 

9 ") 2 '-
' • 

UNDIGESTED SAMPLE RESULTS 

Duplicate 
Blank Sample Sample 

t1:132 t1:137 NI\ 

.995 1.017 NA 

NA No Exotherm NA 

2.80E+0 ua 1.50E+2 oom NA 

2.70E+0 ua 4.60E+2 nnm NA 

<2.25E+1 oom <2.25E+1 oom NA 

Complete 1.50E+3 oom NA 

<2.00E-2 nnm 5.27E- 1 nnm NA 

<5.00E-4 oom 4.90E-2 oom NA 

<5.00E-4 Pom 1.70E- 3 oom NA 

<5.00E-4 nnm <5.00E-3 oom NA 

<1 .00E- 1 oom 1.78E+1 ppm NA 

<1 .00E-1 DDm 5.41E+1 ppm NA 

<1 .00E+ 0 DPm 3.25E+3 ppm NA 

<1 .00E+0 oom 1.28E+3 oom NA 

<1 .00E+0 oom 1.39E+ 2 ppm NA 

<1 .00E+0 oom 1.96E+2 ppm NA 

<2.80E+0 uCVL 6.59E+ 3 uCVL NA 

NA <8.32E+ 0 uCVL NA 

NA <5.02E+ 1 uCi/L NA 

Spike of 
Sample 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Check 
Standard 

H938 

98.92 % 

Exotherm 

100.3 % 

102.4 % 

99.2 % 

102.3 % 

98.7 % 

103 % 

105.17 % 

111.34 % 

93.1 % 

90.2 % 

101 .4 % 

102 % 

101 % 

99.3 % 

103.3 % 

NA 

NA 

.... 

'· 

·)> :::e: 
o:r: 
on 
rn I 
:z (/) 
0 0 

.CI 
3: :::e: 
' 3: 
\D I 

CJ 
;:o ""O 
rn I 
<O 

N 
0 u, 



,.... 

Lab Segment Serial No.: 
R937 
Analysis: 
SPECIFIC GRAVITY 

Instrument: 
WA90787 
Technologist: 
S. LAI 
Starting Time: 
NIA 
Ending Time: 
NIA 

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

10 

WHC-SD-WM- DP~o2s· 
ADDENDUM 9 REV 0 

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

ANALYTICAL BATCH 
Customer ID: 
3AP891-5 
Sample Prep: 
UNDIGESTED 

Procedure/Rev: 
LA-510-112/C-2 

Date: 
1-21-92 

Temperature: 
NIA 

Chemist: 
R. K. FULLER 

Lab ID Description 
R931-5506 11 
R932-5606 12 
R937-5706 13 
R938-5506 14 

15 
16 
17 
18 
19 
20 

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

LMCS CHECK STD 15C11-BJl.250 ml 

--

Lab ID 

, 

Final Vol. of 
Standard 

NIA 

A-6000-881 (03/92) 

--- 27 



WHC-SD-WM-DP-025 
ADDENDUM 9 REY 0 

SPECIFIC GRAVITY ANALYSI.S - . UNDIGESTED SAMPLE 

......... 
--1 O:)/\f' 

- ·1 ~ o, ~o ... 

a... , __ ...,.. ,...., 
1~-16-91 lboQ~ 2 b --:; t<f: l:UVE kY 

c:- ,o 
SID 

...,_ 
0 

SJ~'i~ L 1"'t ;L . .! ,ffl-1, J\ 
ti lllll IJ'C IJ-6] Ra:;tiULJ'LJJf w, : /./)] 1 /.f.>,f] 
S 'II> 111'\L J.J31',,/.1. :,:RECqf.112. ,./'f1/ )./1?( 

~~ · ----'-------,.,( 1' ,,JJ'1/ 

AIWrll • I 

.r. .... .... 
,( ,_.__ 

,_.,,, - ~ 

--
r .. • . 

M'"'~ D.Z-S"'-. 

.,._f'M • I 

S'....i .;t...:.. 
ANPr• ., AMlyM • J 

.... .... ... 
..1,( 

""" ·-~ ............. ,-.. , -,.a. 

"'>fl¥"• .. , 
.... .,.. 

"ntT '0 

.,,..., .. .. 

··-------=-------__;,-=~-----------=-------
,/ °R' .. '9:se. - ssoo "io.iAf' 

I. 

AMlyM•I 

.... ... 
le" t 
•,J ,- -. 

--
,. ti 

'·"'' 
~ -11/i.J.. 

, . .v--,.j 

I ttrr-
. .......... ·,· 

4.31'S'[V • 
o . .J•""" 

.,., ... ' 
S'<-4- .;L:. .... 
/c 11' 

°'" ,~-, ... 

L t:>:zsc.-.._ 

1,../UO 1f., 

- ·• 
"" 

,_.__ 

':'~ .. , 
.:.. • 

........ 
v 

c ......... , 10 
~iU> 

Ji 

1-t'l 3 I 

;, . »-f U 
,. JU 7 

a 
1.7003 

, ... rt/ 
'·?J'.rY 

--- 28 
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WHC-SD-WM-DP- 025 -
ADDENDUM 9 REV 0 

WESTINGHOUSE HANFORD COMPANY 
222 S LABORATORY -

ANALYTICAL BATCH 
Lab Segment Serial No.: Customer ID: 
R937 3AP891-5 
Analysis: Sample Prep: 
DIFFERENTIAL THERMAL UNDIGESTED 

Instrument: Procedure/Rev: 
WC16134, WC16129 LA-·514-113/A-0 
Technologist: Date: 
T. McCOLLOCH 1-07-92 
Starting Time: Temperature: 
N/A N/A 
Ending Time: Chemist: 
N/A D.HERT 

Description Lab ID Description 
1 INITIAL LMCS CHECK STD R931-5511 11 
2 SAMPLE 3AP891-5 R937-5711 12 
3 FINAL LMCS CHECK STD R938-5511 13 
4 14 
5 15 
6 16 
7 17 
8 18 
9 19 

10 20 .___..,___ __________ ..,__ ____ ___, 

Standard Primary Book No. Second Book No. Third Book No. and 
Tvpe 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) 

29 



WHC-SD-WM-DP-025 
ADDENDUM 9 REV 0 

DIFFERENTIAL THERMAL .ANALYSIS .- UNDIGESTED SAMPLE 

--------------------------------------------------------------------
..... ._. 
l::XU I tll::Ji:l•IS 

~ ,o 

MelJlil•I Metf"'•I 

"" . ... 

's'rn-'o 

c-.,c.. 
Hl:.:"' IW 

....... 
\) 

- I 

30 



0 
ID 

R-931 STD 
11.046 mg 

I\ 
0 
X 
(1) 

100. 

9 3 2 

Rate: 10.0 "C/min 

174.1 C 

200. 

) ' •) 2 : 

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

Ident:81805 . 0 Mettler GraphWare TA72PS . 1 

R-931 STD 

300. 

358.1 C 

Integration 
Delta H 3494 mJ 

316.3 J/g 
Peak 245.4°C 

9.9 mW 

400 . • C 

);:,, ::e:: 
o:::i:: 
on 

' f"T1 I :z (/) 
00 
C I 
:;;:: ::e:: 
' :;;:: 
I.D I 

0 
:::0 ""Cl 

' f"T1 I 
<:O 

N 
au, 



t 
I 

0 
ITT 

R-937 
9.870 mg 

/\ 
0 
X 
Q) 

100. 

9 3 
, 

Rate: 10.0 ·c/min 

200. 

;~ } •· » 

File: 00114. 001 DSC METTLER 07-Jan-92 
Ident:81805.0 Mettler GraphWare TA72PS.1 

R-937 SAM 

300. 400. 

)> ~ 
o::r:: 
on 
rn I 
ZC/l 
00 

. C I 
3:~ 
: 3: 
(!) I 

0 
;:o -0 
rn I 
<C> 

N 
C) <.n 



0 
lO 

..,. 

R-938 STD 
12.756 mg 

/\ 
0 
X 
Q) 

9 3 I 2 3 

------·----·---·-------·------------------

Rate: 10. o • c/min 

184.4· C 

Fi°le: 00115.001 DSC METTLER 07-Jan-92 

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 

):>~ 
0 :::c 
on 
n, I 
zv, 
00 

·c I 
I 3: ~ 
' 3: I \0 b 

l
l -~ "? 
<o 
' N 

· Otn 

I 

I· 
j 

I 
i 

I 

ii I 
'_l _______ 1_0_0_. ______ 2_0_0_. ________ 3_o_o_. ______ 4_o __ o_. ___ ·_c_j 



WHC-SD-WM-DP-025 
ADDENDUM 9 RE~O 

--DSc, 

NF :c GURAT I Ohl 

26-NOV-91 11:24 

INDIUf'I 
DC SIGN ICTA 
if-AU LAG 
' ' TAU SIGNAL 

•Dlf'IIN. FACT. 
. s 

~IJ LAG 2 
U,U SIGNAL 2 
r ·· n1MIN. F. 2 

':, 

_:fl\ A • T EM p • 
MIN. TEMP. 
A

1 

PT100 
B PT100 
C PT 100 
~ AT P 
HEAT I 
tfig AT D 
COOL 1 
COOL 2 
COOL 3 
Al 
B1 
Ct 
T1 
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 
.14689 

-100 
8940 
17.884 

-.072 
363 
9360.3 

-15.043 
.01538 

******** f'IETTLER TA4000 SYSTEM********* 

--
34 
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Lab Segment Serial No.: 
R937 
Analysis: 
TOTAL ORGANIC CARBON 

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

Description 
1 INITIAL LMCS CHECK STD 
2 REAGENT BLANK 
3 SAMPLE 3AP891-5 

WHC-SQ~WM- DP-025 
ADDENDUM 9 REV 0 

WESTINGHOUSE HANFORD COMPANY 
222 S LABORATORY -

ANALYTICAL BATCH 
Customer ID: 
3AP891-5 
Sample Prep: 
UNDIGESTED 

Procedure/Rev: 
LA-344-105/8-1 

Date: 
1-14-92 

Temperature: 
N/A 

Chemist: 
D. BISENIUS 

Lab ID Description 
R931-5526 11 
R932-5626 12 
R937-5726 13 
R938-5526* 14 

Lab ID 

4 FINAL LMCS CHECK STD 
5 

-------------+------l 
15 

6 16 
7 17 
8 18 
9 19 

10 20 ~~----------_.___ ____ ....., 
Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of 

Tvpe and Aliauot Vol. and Aliauot Vol. Aliauot Vol. Standard 
LMCS CHECK STD 70C11-J/.200 ml N/A 

* SAMPLE RERUN. 

A-6000-881 (03/92) 

35 



WHC-SD-WM-DP-025 
ADDENDUM 9 REV 0 

TOTAL ORGANIC CARBON ANALYSIS . UNDIGESTED SAMPLE 

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

........ ~ .. ..,..: 
:a.;;i:;..:, i.;u~ I UI.: 

IH&III, 04"1 ·l" Rt:liiULI' 2,17 yll· 
81"1> VAL 3~00,'L . :-:J<E.C 'fl/11 

' 

"- - =- ,E:_17 7-'00 --11• 
I~ l~O . U 

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

1-~ - ---p~ !>. 01• II 

-,ui; 

......... 

......... , -••I ....... 
- -

1-'- i ........... 

.0 ~ .. :......-

-- ""'" 

/ 
--' 

..... ..... 

.. ...., 
ffl~~ "°'C4 -i- r I '!_____'.!~!.:.,:~~,h··~1~03~c A~P==----r,.:;:::_i-;;;;1~2a..-~1..:;6:.,.-~9;1o;;;1;'i~,;:;;!>,_t,_"fi~;;;;;:_-1 I ~~, .....,...., CNt-,.c.o-

~- ; , ~~Dl-~ I TOC :, 
, DO -L-L-- , 1-«I _.._ . 

... _-.--•• -,.--------,-,.,_--. ----------------: ? .~o -~ · 1- ,2.oon'\I STD 

· 1 ----
S3~o C03JOC ·.. . . . . 

STOii '7oCl(-"l :i RESUL.T 3.~, 
STD VAL. °!>.0000, :~REC/00,.33% 

,.s 1;.-, tr'"e : 

-·• -·• - ·• 

- ... "" 

--·· 36 
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WHC-SD-WM-DP-025 
ADDENDUM 9 REV 0 

TDC - TOTAL ORGAN I C CAPBO N ANALYSIS REPORT 
TI CTIJC: F~'. E'v' 2. 0 

f;,;_,mpl e: STD K'i3/-S.S-Z.'- Date: OJ. / .l4 / 92 T i mr?.: 02 : 47 : .i:J.'.3 

s~ mp le Size - 200 ul 
Dil Fac tor - 11 

Analyst TB LEE 
Min Readin gs - 14 

0 l iH"l !:: I D H ·-· BU< Ma x Readings - 1 4 
[: l ;.~n k l..J ,::\ 1 Uf.? -- • 3997f31. :3 t .tg / mi nu t.e C % Difference= 1 0 

·····--.. r~'.r-~aci .in,;1 
l 

Analysis Time==== C• ulometer ---- % I) i ·f f et-·en cf.?. •-··-· 

4 

F.3 
9 

l O 
JJ 
1 2 
1. :::?: 
_t ,-l 

0 . 51 0.00 
J.01. 
1 .51 
2.01 
::> . 51 
3.01 
3 . 5.1 
L1-. OU 
L1- • 50 
5.00 
5 !' 5() 
6.00 
6.50 
7.00 

(>.00 
.19.60 

'.38 . 40 
4 :'i. 20 
,19. :::?:o 
51.50 
53.40 
5•l . 60 
55 .. (H) 

~.5. 6() 
5 6 . J.O 
56 .40 
56.80 

0.00 
0.00 

J.00.00 
4Fl. c1 .1.::, 

.l 5 • ()!j. 
C> -~ ---:, 
• .• . ! " ._ .... :. . 

4 .27 

~:·., " ?() 

0. 7:~: 
.l. OB 
0.89 
o . s::::: 
0.70 

BEST AVAILABLE COPY 

F:Lnt-.w: '-v' ( il..UE == 
,: :U'.\NI< Fi'.\CTCIP = 

2. 8 m.i.. c:r·o qr·.,:'\m:;; 
Z .. fJ / 7. (HYS83 

c,:1.1····hon 

Sr'.)MPLE F~E~"3 UL TS: 
56. 8 -- :2 . 79966 4 
'.56. 8 - 2 . 79966 4 

) ( 1 l ) / ( :200 ) 
)(.l.l)/(200)( 1 2) -

+4. OE-··O .l uq / m:i..n 

+ '..? . 97E+OO 
+2. I.J.BE ·-0.l 

g / L C.:1.rbon 
Mol;H· Ca r-tmn 

S .:1 mp l e Run By : ~~A--~ .- 52.s"""ir'O 

SIGNATURE ABOVE REP~~~ENTS CHEMICAL TECHNgfg~fsT/CHEMIST 37 
THAT COMPLETED THE ANALYSIS RUN ON PAGES 37 TO 40 . ·--
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WHC-SD-WM-DP-025 
ADDENDUM g REV o 

TDC- TOTAL ORG ANI C CARBUN ANAL(SIS REPORT 
T 1. CTCJC F:E l/ 2 . 0 

<<< BLAN!( ANAL YS I S 

i =,;;:, mpJF,: BL. I< K'i3-Z.-S"'&Zf::, [) ,) i:e: OJ / J/J. / 9 '.:,~ 

[:; i::1.rnp 1 Ei ~:3 i:: (? -- 200 1.1L 
D.i). F·E•.c tor· •·•• l 
Blank ID# - BLK 
Blan k Va lue - NIA 

Ptii:1c:I inc_:i 
l 
r; .. ::. 
3 

8 

1n 
.1. J. 
1. 2 
l :::; 
l4 

,~na l ysi'.,,, 
0.51 
1. • 0 .l 
1.51 
2 .01 
2 . 51 
::: . 01 
3. 5.t 
4. O.L 
4. 51_ 
5 .UO 
~.) .. ~ 1() 

6 .00 
I t:• ,~\ 

t.;. ,.:"-.· 

7.00 

Timr~ 

BLf.~NI< 'v',:.°lL.UF: ::: 
HL(itJI::: F('iCICJF'. == 

2. 8 rn .i.r: 1-0~1 r·i::1.rns 
'..? . B / 7. 003El3 

S;:i.mp l F.? r~un By : 

Anal vst TB LEE 
Min Read i ngs= 14 
Max Readings - 14 
% Differenc e - 10 

Cuu. lomet.,-Jr 
0 . 00 
0.00 
0.40 
1.00 
1.00 
1.30 
1.60 
1.80 
2 . 10 
2.30 
2.30 
'.:~ . 60 
2 . 70 
2.80 

:·: l) .i f-fe1-f:."?n cri 
0.00 
0.00 

J_i)(i.()() 

.~()" (j() 

0.00 
2::::- . 0El 
18 . 7~. 
.l l . .1 l 
14. ~2'-7 

FJ. 7() 

0.00 
ll. 54 

:~:. ]() 

3 ,. ~,7 

BEST AVAILABLE COPY 

c.;:i_,,· bon 

+4. OE--O l ur;J/min 

TB LEE B'..~5f.3U 

C s:l.rbc:in 

---- 38 



WHC-SD-WM-DP-025· 
ADDEND UM 9 RtV 0 

TOC- TOTA L ORGANI C CARBON ANALY S IS REPORT 
TI CTOC REV 2 . 0 

S am p l e Siz e - 200 ul 
D.il Fc~r: tm- --· 11 
Blan k I D# - BLK 

Date: 01 / 14 / 92 

Bl ank Valu e = . 3997~13 ug/minute C 

Time: 0 :3 : 5 8 : 17 

{:1na-.lys t 
Min Read i n gs - 14 
Ma x Read ing s - 14 
% Differenc e = 1 0 

-- Rea d ing---- An al y si s Time==== Coulomater ====% Difference --
1 0.51 0 . 10 o . ou 
~.? l . t) l l ,. 1 <) 9 ( ; . 9 1. 
•,.:, 

/ 

8 
9 

lO 
1 1 

1. 51 
2.01 
2.51 
3 . 0 1 
3 . 5 1 
4.01 
4. :.', O 
5 .00 
5 . 50 
6. ()(; 
6., 5(; 
7 . 00 

2 . 40 
3.00 
3.50 
3.70 
4 .00 
4 . 30 
4 .50 
4 . 80 
5 . UO 
5.20 
5 . 40 
5.60 

'.:,4.1 7 
:20. nu 
1 4.29 

7 .50 
L. oc 
U • l L' 

4.44 
:... .·-,c. 
'..J • ~ ..... • 

4 . 00 

... ::," / '· . .' 

::~;. 5 7 

BEST AVAILABLE COPY 

BLANK VAL UE= 2 . 8 mic r og r ams carbon 
BLANK FAC TOR= 2. 8 / 7 .00383 +4. OE:-01. ug / ff, .i..1, C ,'71 ,,-b o n 

S{2\ 1'1F'l.. E F.:ESUL T:3: 
5 . 6 - 2 . t?. 0 0079 
::,:1 . 6 - 2 . 8 ( H)<)79 

)( 11) / (20 0 ) = 
) ( .11 ) / ( 200) ( 12 ) --

Sample F!un By: 
TB LEE 

+ 1 . ~:iE-0 1 
+ .1 . • 3 E-0 2 

~~ / L. Ca.rbo n 
Mo l. -:.'Ir· Car bon 

---

. . 



N 

WHC-SD-.WM.:.DP-02 S. 
ADDENDUM 9 REV C 

TDC- TOTAL ORGANIC CARBO N ANAL YS IS REPORT 
TI C TCJC PE:\1 :? . U 

S a mpl e S ize - 200 uL 
D.il F c1c:: tot- -- .tl 
Blank ID# - BLK 
Blank Value - .399781 3 ug / minut e C 

Ti.me: Ob :1 2 : 24 

An<=1lvst TB LEF 
Min Read i ngs - 14 
Ma x Readi ng s - 14 
% Difference= 10 

--~- -~-- f;: t:::? ;::,_ d i n ~] 
1 

---- An a l y sis T i me ==== Coulometer ==== % Di f-ference:, •·- ·--
0. 0U 

100.00 
B0 . 11 
2.1..85 

--~: 

r.:: 
•, .. I 

{:, 

/ 

Fl 
C) 

/ 

1 0 
l.1. 
J. ::: 
1:::. 
1 4 

E:LA r,IJ::: l/ALUE :::: 
BL(ll'Jf::: FACTUR :::: 

b?\MF'L.E R[SUL.TS : 

0.51 0.00 
1.0J 7.40 
1 . 51 ::::?. :~o 
2.0J 
'.? . '..:il 
3.00 
3.50 
4- . ()() 
4.5') 
~.:i • 00 
5 " ::,() 
6.00 
6.50 
7 ,. ( )() 

47.60 
~H.60 
5:!.. 60 
54.(j>() 
55 . 50 
55.80 
56.30 
56.50 
5h.90 
57. J O 

7 . 75 
::; . 7 :3 
2 . 3 ~7 
1. OEl 
0.54 
0.89 
0. :3:i 
o .. 70 
0. ::::5 
0. 7 0 

BEST AVAILABLE COPY 

2.8 mi.ct- ograms 
2 . B ; 7. oo :::m::::: +4.0E-Ol ug / m.in Carbon 

57.5 - 2 .800006 )(11 )/(200 ) 
57 . 5 - 2.800006 )(11)/(200)(1 2) -

+3.01.E+OO 
+2. 5.lE--0 1 

g /L Carbon 
t·'lo l e.,r c~.,,·· bon 

Sample F:un By : 
TB LEE 825BO 
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M 

Lab Segment Serial No.: 
R937 
Analysis: 
TOTAL INORGANIC CARBON 

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

Description 

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

10 

WHC-SD-WM-DP- 025 -
ADDENDUM 9 REV 0 

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

ANALYTICAL BATCH 
Customer ID: 
3AP891-5 
Sample Prep: 
UNDIGESTED 

Procedure/Rev: 
LA-·622-1 02/B -1 

Date: 
1-30-92 

Temperature: 
N/A 
Chemist: 
0. BISENIUS 

Lab ID Description 
R931-5527 11 
R932-5627 12 
R937-5727 13 
R938-5527 14 

15 
16 
17 
18 
19 
20 

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

LMCS CHECK STD 69C11-U.100 ml 

--
=-

Lab ID 

Final Vol. of 
Standard 

N/A 

A-6000-881 (03/92) 

41 
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....., ... 

......... 
... 

WHC-SD-WM-DP-025 
ADDENDUM 9 REV 0 

TOTAL INORGANIC CARBON.ANALYSIS-

-•o till> 

,.,_, .... 

, ... c........, we._.. .. 

UNDIGESTED SAMPLE 

a.. 1-....... ~ ... , 
1~-lb-Yl 1 ~ ;'1~ ~~ 

........ , .._., ... a ...., .... .... , ... 
.. .. 

,-~ 
2 /1..dho:o~ 

. ., 

___,, ... , ........ , 

Sl'Ull~fC//•1.. RESLL1 :l~Y,E•I~ 
s11> vALiMl(>f:'l~F' kEC /02,l/1, 

f "··. :z,0111c.-1':J "° I ., 
~ll<.U,, ~HOe.•1~,11 • 11,,~fl 

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

,.. ...... , 
..;. .. , 

......... 

... ... 11 

~~=t;:,_=-;;:::, =, =-,-l-:-:: ... :-:::_:--: ... ::----L---r-..::::i::::;;J.--~---1 . :,.· :1· 

I '1 /h; • ., ;"_;,. 

... 

42 
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WHC-SD~WM-DP-025 
ADDENDUM 9 REV 0 

TIC- T• -TAL INORGANIC CARBON ANAL YSIS REPURI 
TICTOC REV 2.0 

Sample: R-93 1 SlD -ssz.7 Date: 01/ 2.,0/92 Time: 09:46:06 

50 uL S c:~mple Size= 
Dil Factor· - 1 
Blanlc ID # 
Blank Value 

- R-932 BLANK 
= .3854488 ug/minute C 

Analvst 
Min Rea<.Ji IH.l!:; 

Man: Readinc.:,s 
'1/. Difference 

EH 
- 1~ 
- j 4 

- lu 

CULVl 1-.f 

-- Readinq ===== Analysis Time ---- Coulometer ---- i'~ Di t f et· enc.:e --
1 0.51 0.20 0. (l(i 
2 1 • (I 1 14. 40 98.61 
3 1. 51 48.40 "JO. 25 
4 2.00 81. 20 40. ;J9 .. , _, 2. 5<) 100. 10 18.88 
6 3. 00 110.70 9 •. eiB 
7 3 . 5(J 116. 0(1 4.51 
8 4.00 118. 80 :L .36 
9 4.50 120.20 1. 16 

1 (I 5.00 120.7(1 0.41 
1 1 5.50 121.20 0 •. 4}1 

12 6.00 121.60 (J. ~3 ~.:.\ 
13 6.50 122. 0(1 (I. :33 
14 7.00 122.60 0.49 

BEST AVAILABLE .COPY 

BLANK VALUE= 2.7 micrograms carbon 
BU'tNK F(~CTOR = 2. 7 / 7. 004822 -

SAMPLE RESULTS: 

+:_s .• 9E-O 1 ua / mi n . C.:,rbon· 

< 122 . 6 - 2. 6996 > < 1 ) / ( 50) = 
< 122.6-2.6996 )(1)/(50)(12) = 

:+-2. 2198E+OO o/L Ci,rbon 
+1.998E:.-OJ . Mol,u- C.:.-u· I·" ~" 

', ,\·:. .. 
•·: 

Sample Run By: -~~----l-=--3.t2..:Lf1-.<---- 43 
EH COLVIN 80028 

SIGNATURE ABOVE REPRESENTS CHEMICAL .TECHNOLOGIST/CHEMIST 
THAT COMPLETED THE ANALYSIS RUN ON PAGES 43 TO 46 . 



,. 

WHC~SD-WM-DP::.:025 
ADDENDU~ 9 REV 0 

TIC- TOIAL INORGANIC CARBON ANALYSIS REPORT 
-r I CTfJC RE'v' 2. 0 

<<< BLANK ANALYSIS >>> 

Sam1Jle: F:-932 BLANL-Sl.27 Date: Olr~W/92 Ti me: 09: :36 : ~-=j5 

Samc;le Size 
Oil Factor· 
Blank ID *' Blank Val ue 

Reach no 
l 

-::-·-· 
4 ... 
d 

b 
7 
8 
9 

10 
1 1 
12 
1 ~:;; 
14 

-
-
-
-

50 uL. 
1 
R-9::.~2 BU}iNf< 
N/t':i 

Analysis Time 
0.51 
1. 01 
1. ~j 1 
2.01 
2 .51 
:} • (I 1 
:; • 51 

-4.01 
4.51 
5 .01 
~j . 51 
6.01 
6.51 
7.00 

P,nalvst EH COLVII-J 
Min Readings= 14 
Max Readings= 14 
% Difference - 10 

Coulometer 
0.00 

___ ,._ ~: Di ff et-·erice 
u.oo 

0. 10 
0.40 
0.70 
1. 00 
1. 10 
1. 60 
1. 60 
1. 70 
2 . 10 
:2. 10 
2.40 
2 .40 
2.70 

100. 0U 
J~:i. uu 
4'..:::. 86 
:Jo. uu 

9. u~1 
::~. 1 • :.::~:i 
u.uu 
~- t38 

1 9. U~) 

u. (__)() 
1 --~. ~'',() 

i.i.Ul..l 

11. 11 

BEST AVAILABLE COPY 

BL.Al·•W: I.Jt'.'lLUE = '..~ . 'J micn:;or·c.Hns Cc.H·bon 
Hl..f'.H,w: Ft-1crm;: :o:: 2. 1 l 7. 004822 = +::::.9E--Ul l.llJ / l11:i11 Ci::lt l.,011 

Samp 1 e RLtn By: 
EH COL.VIN 

·-·· 
44 
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WHC-SD-WM-DP-025 · 
ADDENDUM 9 REV 0 

rrc- fOTAL INORGANIC CARBON ANAL YSIS REPORT 
TICTOC F:E'·i 2 . 0 

S E:1 ffiO 1 E:-~; f..:::-9 :~; ~; - .:,"?Z, 7 Date : 01 1 :::u/92 

Sample Size - 50 uL 
D i i F cl c t m ·· -- l 
Blank ID# - R-932 BLANk 
Blank Value - .3854488 uoi minut e C 

i1rne: J ;:::28 : 0£:J 

?1nc.'<i vst E. :· i 
M i r, F: E c1 cl i 1 , o ~- 1 i! 
M~x Re~d1n • s - 1 4 
% Difference - 10 

C U!_',) 1 ii 

F:ee1d i no 
J 

1:inal vsi s 
(). 51 
:l. () 1 
1.51 
:: • 0 l 
2 . ~"il 
::.'.,. 01 
:3 . 51 
4.00 
4.50 
5. ()() 
5 . 5() 
6.00 
6. 5() 

7 .00 

Time===== Coulometer 
o . ::o 

•' Dif-ferf?tice 
() . (i(J 

4 

6 

8 

1 (i 

3. 10 
s:·. 20 

15.00 
1 c:;·. 30 
21.50 
2~;. (i() 
:23. 60 
24. :50 
2-4.50 
24.90 

:25 . 40 
25 . .. ?(> 

66. :J() 
::=:.e . 6 7 
'.c:2. 28 
10. 2 ::: 
6. 5 :2 
2 . 5.ij. 

0. 1.JC1 
J. 61 

j_ • ~ ; i 

BEST AVAILABLE COPY 

BI.Pd•H= :: i),-iLUF == 2. ;_,7 micr-001-·c,ms cc=11··· bor, 
BU:,1\11= : F hCTO F: = ~: . 7 / 7 . 0048Z:: +::; . 9E-(iJ t•U -' H1 :i 1, L-::1i• l ·;c, ,; 

E,(:d°'IPLE F:E:SU L.. TS: 
L 69S1 ::=q 8 ) ( 1 l / ( 50) == 

( '.::::.:i. / - 2. 69•:;,::;;1:3 ) < 1) I (50) ( L2) --
+4 , 6Ut:. •· •Uj 

·~· ::~; . 8 ::~. E. - ~ ) :,-:'. 
c., i i C~i,, 1· bon 
i·k:il d.t· Ca1··l:11::i, ··, 

f;a mc:; l e,:, F:u r, Bv : 
EH COL'-iIN 800~~8 

--- 45 
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WHC-S0-WM-DP-025 
ADDENDl:IM 9 REV G 

r l [··· T"CiT P1L. I t,JCif~Gt,I~ I C U '1RBUI\J {;f,Jt,L.Yf, ls f;:EF'UF(r 
TI CTUC F:t:'.\> ~~ . tJ 

Sc., mp l F.1 : F:-938 STD - s->·;:., 7 Dc:·1t.E•: 01/30 / 92 Time : 12:37:51 

Sample Size - 50 uL Anal v,;t. EH COL. \/IN 

Di] Fc:~ctor· - 1 
Blank ID# - R-932 BLANK 
Bl a nl ,: \/c.-d ue - . '.:::854488 uq / mi nute C 

Min H~c:1d i nqs ··· 1 -'I 
l·la>: f;:e =1d i n q s - 1 Li 

R~2adi nq 
1 

?k1al vs i s Time---- Coul ometer :,: Di f -i- t~I'" l~II Cl? 

:.:?, 

4 

l J 
.L :'. 
l : :; 

14 

0. ::; 1 
1. 01 
1 . ~'j 1 
:2 . u 1 
'.2 . ~=j 1 
:~,.01 
.:'\ . ~"j(l 

4. (1(_1 

•l. ~::;u 
~':i.(>0 

6.UO 
6. ~'j() 

? • 00 

o. :.:·o 
1 ,; • ;~:o 
~"i2 . 40 
ff'.:- . 9U 

lU'.2.80 
:l 1 ;~ .• '.:'iO 
11 iL 80 
12 J. t~U 
1. 2 .:':. ::~.o 
1 2 cl • '..">-.i 
12L!. 6\J 

1 2 '.:i . bO 

U.U\.) 

'i8 . 1 / 
68 . HS· 
.Ti. l''j •I 
18 . -.~. c:; 

., .• ,, c:, 
:.:: . 46 

() ~ i · .. ~ 
( J • • : ' , :, :: 

\) . . ::. :,:: 
u . . .:: -•t 
(.J. ·.,:4 

BEST AVAILABLE COPY 

.Hl...t ,f ,JI< "lt~I..UE. "" .. :'. . l i 1i:i cr ·ocff ai11 s c.:.u-·bon 
BLANK FnCl • P : 2 . 7 I J .004822 - + 3 . ,:, L-··<J l l.lLj .' 111.i 11 l.,.·.<I· tJUI I 

Si::it·IF'l E FE~'.-, ! IL rs~ 
i ( 1 > / ('."ii)) (.J / I t.: c:11·- [JC.JI I 

-~ 

l 125.6 - ~ .69929 4 
l 125 .6 - 2 .699294 ) ( 1 ) / ( ~j(i i ( 1 2 ) .. · 

+ ;,:: . ·'I t.':,bE:: ·I· l _ _)\_J 

I··:,: • •._i lj. f:W: ·- u j l·lul ut ·· L c . .i·· l: ,1) 1 I 

Samp 1 e ~"< u n By : ... &~- (.-: ]{?:/.t£~ 
E H COL\) I 1,1 f30U::2b 

46 
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Lab Segment Serial No. : 
R937 
Analysis: 
AMMONIA 

Instrument: 
AL 10665, AL 10696 
Technologist: 
S. LAI 
Starting Time: 
N/A 
Ending Time: 
N/A 

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

10 

WHC-SD-WM- DP-025 
ADDENDUM 9 REV 0 

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

ANALYTICAL BATCH 
Customer ID: 
3AP891-5 
Sample Prep: 
UNDIGESTED 

Procedure/Rev: 
LA-634-102/D-0 

Date: 
1-28-92 

Temperature: 
N/A 

Chemist: 
D. BISENIUS 

Lab ID Description 
R931-5528* 11 
R932-5628* 12 
R937-5728* 13 
R938-5528 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 4C11-QY/0.250 ml 

*SAMPLES RERUN 

Lab ID 

Final Vol. of 
Standard 

N/A 

A-6000-881 (03/92} 

--- 47 
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WHC-SD-WM-DP-025 
ADDENDUM 9 REV 0 

AMMONIA ANALYSIS~ UNDIGESTED SAMPLE 

----------------v--------------·---

.._ .... 
? w@o#-,...,~. ~ ,. ...... 
5235 NH~CL 

STOii +~1/-~ Y RESULT # . 0~,_,. 
STD VAL .:,-.u,i},.J :,REC /0(). '14 ,% 

(1zz-rs-)/1.ozof) _ #.6~~,. CA] 
.tR • 

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

... ... ... 
' I ( 

"''" 
, __ 

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

STP 

-·• 
... 

.s.,..... . ~,._ • 0... ,........ ,....,. 

R 937.-5728 103AP 12-16-91 15ajq 25 
*.,..,.......,. --.......... 

? 

LA-634-102 

z. 

PPM 

..... , .. c:.......,._.,,. ..... 

{m,-8~)(o.,;u$), 1. ,no{,tJ 
,ooo 

o. 0M[1t7c '!:J;~ -~;j;!:ff£ 
1' ~ n.r. 

Mel,.. ., ,...., ... , __ , 
f ;L.:. ... ... -... 

I ' "''" 
, __ 

.... -... 
/•J..1-1-! 

"-'-: t.r>-

. s.,_,.A I IJ(>., 

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

I IA •te•AI 

I 

! 

I 
I· ., 
I! ,, 
!I 

Ii 

II 
11 
:I ,, 
• I 

,i 
• I 

~-... . s....,... 
R 932.-:'>628 103AP 

......... 
? 

--· LA-6::14-102 

,..., ... c.ic. ........ ,-...... 

f<EAGEHT E<I..AHK 

- ·• 
... .. . ,, ,, ' 

""" 
, __ 

,.,.t"'fM 

,......... -
R 938.-5528 103Af' 

·- , __ 
12-16-91 15:45 -- "-"'-

f'f'l'I 1-11 ~•11w 
C- 10 . .,.. 1:<L K 

~ ttERU" 
~: rr ;>-. 

- •a - ·• 
.. . 

........... 

NH'! LA-63'1-102 :, RECOVERY 

c-.. c

H1 ::>'IW _ ... 
? 

,.... ... ~--....... 
S23 5 HH'ICL 

C- 10 

' ; 1. O~•J"fi Sll> . 

STOii ,fCl/-61. '( RESULT 11,IStlMJ 

STD VAL .r.,111o·f,.) :,REC ff,,t~ 

L'lt./•I{ u,.n,r> ~ ,. 05/1,/lt] 
;n, 

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

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

........... 
/•.A 1-1~ 

,.. ... , 
2!., 
,..._ 

l 

(l 

48 



N 

Lab Segment Serial No.: 
R937 
Analysis: 

WHC-SD-WM~D~-025 
ADDENDUM 9 REV O 

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

ANALYTICAL BATCH 
Customer ID: 
3AP891-5 
Sample Prep: 

DETERMINATION OF 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 NIA 
Ending Time: Chemist: 
N/A S. ISAACSON 

Description Lab ID Description 
1 INITIAL LMCS CHECK STD R931-5529 11 I 
2 REAGENT BLANK R932-5629 12 I 

3 SAMPLE 3AP891 -5 R937-5729 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 
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. 

LMCS CHECK STD 9C11AG/.100 ml 

--
= 

Lab ID 

Final Vol. of 
Standard 

N/A 

A-6000-881 (03/92) 

--- 49 
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WHC-SD-WM-DP-025 
ADDENDUM 9 R~V 0 

DETERMINATION OF HYDROXIDE ION IN SOiUTION - UNDIGESTED SAMPLE 

'111T ID 

~/~ c.1jti'°.:."u~""" ~ , 1 'lq'l 4 lti.Xl?, 

s ·1u110.C:11AC:, RESuL.·1'·
11~;~\~"14/l~~,, . 

s ru vnL. i.s,~ E" 1 :.;i;:Ec I 0;), &% · 

l~'1'1· t 3)l, l~C\C\) ,. 'l.t\E"1 

100 

.... "" 

·--
----------------------"----.-·-·-·--------------------

.,. __ 
Uli 

... 

( l\ \,,L, )l , l'c.99) 

/000 

... 
·--

.....,_ 
UH --? ·a:>·J -r I c.. 

C:...-10 
blU • 

i:r,'.:ic.ii~&;- ~ : 1~qq ~ IH..10~ 

STl>II q C. II j\(, RESUl.l 8.'77£- I 

s ·1 D VAL l .s, i;· I :.:RE.C / Oc}. 3'7, 

I ... 
I i-4-'l~ 
I 

L '\'"Is- 1~)(. \tC\"1) .,_ g:17 ,cl 
/00 

.. . , __ 

"°'l'l'' 

50 

-I 
I 
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WHC-SD-WM-DP-025 
ADDENDUM 9 REV 0 

----•----~,-•awa!S"s-=-----•....,e=::-:~=•~•~•!!'!•!tl!?!!!I!.~"~----------------·- ····-

~t1PLE HUMBER: 4 
SAMPLE DATA: 522. 
DIRECT READ PH: 11.996 

1 2 3 

.. 
. ,,.. 

.DRU TITRATION: 

EQUIUALEHCE PH 

9.72 

7.47 

4.25 

3.58 

'.1td-# I 

OERIUATIUE OUTPUT, dE/dV 

4 5 6 

<-- EP 1 

<-- EP 3 

<-- EP 4 

TI TRAHT UOU.Jf1E 

0~480 

0.586 

. 0.638 

0.696 

7 

<-- EP 2 

8 9 

COMPUTATIOH 

0.0000 

0.0000 

0.0000 

0.0000 

TITRATION TERNIHATED BY LINIT OH HUNBER OF EQUIUALEHCES PERNISSIBLE. 

JAH 4 1992 5: 12 PN 

10 

· , 

' 

51 
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-
SAMPLE HUl'IBER: 5 
SAMPLE DATA: 897. 
DIRECT READ PH: 12.022 

0 1 2 3 

DRU TITRATIOH: 

EQUIUALEHCE PH 

9.62 

6.76 

4 .18 

WHC-S0-WM-DP-025 
AOOENOUM .9 REV _O 

-------· 
~-#~ 

DERIUATIUE OUTPUT, dE/dU 

4 s 6 7 

<-- EP 1 

<-- EP 3 

TITRAHT VOLUNE 

0.474 

0.583 

0.634 

TITRATION TERMIHATED BY PH LINIT. 

JAH 4 1992 

= -

8 9 

<-- EP 2 

CONPUTATIOH 

0.0000 

0.0000 

0.0000 

~-

"" 

10 

52 
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N 

SAMPLE HUl"IBER: 
SAMPLE DATA: 
DIRECT READ PH: 

0 1 2 

DRU TITRATIOH: 

35 
580. 

11.708 

3 

EQUIUALEHCE PH 

9.54 

8.04 

4.46 . 

WHC-SD~WM-OP-025 
fDDENDUM 9- REV 0 

~ - a._ ~ "1 {l; I 

DERIUATIUE OUTPUT, dE/dU 

4 5 6 

<-- EP 1 

<-- EP 2 

--·- c- ·---- --~ -- ·· ·· 

<-- EP 3 

, _, 

TITRAHT UOLUl'IE 

0.466 

0~554 

0.952 

TITRATIOH TERNIHATED BY PH LINIT. 

JAH 4 1992 11 :18 PN 

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

? 8 9 

COMPUTATION 

0.0000 

0.0000 

0.0000 

10 

53 
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SAl'1PLE HUl"IBER: 34 
SAl'IPLE DATA: 228. 
DIRECT READ PH: 11. 731 

0 1 2 3 

- ---:_ 

DRU TITRATIOH: 

EQUIUALEHCE PH 

9.64 

7.70 

4.50 

3.60 

WHC=S0.::cWM-D,P-025 
ADDENDUM 9 REV 0 

~ ~ 9271 i=t:L 

DERIUATIUE OUTPUT, dE/dU 

4 5 6 

<-- EP 1 

<-- EP 2 
· - - ·---- - · ·, - · - --- -. ·- ----

<-- EP 3 

<-- EP 4 

TITRAHT UOLUNE 

0.466 

0.579 

0.966 

1.031 

7 8 9 

COl"IPUTATIOH 

0.0000 

0.0000 

0.0000 

0.0000 

TITRATIOH TERNIHATED BY LINIT OH HUl"IBER OF EQUIUALEHCES PERNISSIBLE. 

JAH 4 1992 11:08 PN 

----------

--: 

10 

54 



WHC-SD-WM-DP-025 
AODENDUM\ o REV O _ 

A.SL 
-< • ---·-------"= •=•,,-r.?.:~==------

,... 

. I 

oAMPLE HUl'IBER: 
SAMPLE OATA: 
DIRECT READ PH: 

0 1 2 

RU TITRATIOH: 

36 
522. 

12.016 

3 

EQUIUALEHCE PH 

9.75 

7.07 

3.22 

OERIUATIUE OUTPUT, dE/dU 

4 

<-- EP 3 

5 6 

<-- EP 1 · 

TI TRAHT UOLUl'1E 

.0 .469 

0.581 

0.767 

TITRATION TERNIHATEO BY PH LINIT. 

JAH 4 1992 11 :26 PN 

7 8 9 

<-- EP 2 

COl'1PUTATIOH 

0.0000 

0.0000 

0.0000 

10 

--- 55 



_.. ... WHC-SD-WM-DP-025 
ADDENDUM 9 REV 0 

we !..."!Illa = 

i'IPLE NIJt1BER: 37 {(-Cf3~ -~ it;;_ 
SAMPLE DATA: 897. 
DIRECT READ PH: 12.022 

DER!'.JATIIJE OUTPUT~ dE/dU 

0 1 2 3 4 5 6 7 

R-9 

<-- EP 1 

/ 
ORIJ TITRATION: 

0-, 

EQUIIJALEHCE PH TITRAHT UOLUNE 

0.481 

0.591 

9.64 

6.87 

TITRATION TERNIHATED BY PH Llt1IT. 

JAN 4 1992 
,:·. ' 

~ ( ' I f ~ ,_· .. -~-. . - . r ... 

8 9 

<-- EP 2 

CONPUTATIOH 

0.0000 

0.0000 

-~ 

1, 

10 

56 



Lab Segment Serial No.: 
R937 
Analysis: 
CYANIDE 

Instrument: 

wHc-sD~wM~DP-925 
ADDENDUM 9 REV 0 

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

ANALYTICAL BATCH 
Customer ID: 
3AP891-5 
Sample Prep: 
UNDIGESTED 

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

I 

Descriotion Lab ID I Descriotion 
1 INITIAL LMCS CHECK STD R931-5578 11 
2 REAGENT BLANK R932-5678 ' 12 
3 SAMPLE 3AP891-5 R937-5778 1.3 I 

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 AliQuot Vol. and AliQUOt Vol. AliQuot Vol. 

LMCS CHECK STD 75C11-X/0.100 ml 

Lab ID 

Final Vol. of 
Standard 

N/A 

A-6000-881 (03/92) 



- -• ..... ., ... , 

CYANIDE ANALYSIS~ UNDIGESTED SAMPLE 
WHC-SD-WM-DP-025 
ADDENDUM 9 REV 0 

• ""'t~-16-91 ~l'f111' .......... ~-· . 'r-'"' "',,~:..:. -:.6'/ -re~ 

tr°1<'fc!ovrnr 'Fl"I~~ Aoy, tN-

- ·• 

~•o 

"985, , ~•l/ 
8/QMk. • ,DOI/ 

--• .....,, .... 

~-

--• 

- 3 J -'12. 

..,.., .. ·• 
"'' 

·-~ 

--10;:;.,p 

..,,,_.,., ., 
.... 

•-"-'"" 

.... .,. 

ANt,et•J --· AMir• · • 

• 0... , ......... ,,._ .. , 
12-10-91 1 :_H ::-.t, .:;:, 

........ 
V 

- -• 
.... 

58 



TODAYS 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 

WHC-SD-WM-DP-025 
ADDENDUM 9 REY 0 

SAMPLE ID#: R-g31 75Cll-X STD 
SAMPLE SIZE: 100UL-10ML-500UL 
WVL AND ABS= 580NM 0.703 A 

SAMPLE ID#: R-933 
SAMPLE SIZE: lOOUL 

VL AND ABS= 580NM 0.015 A 

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

LAND ABS= 580NM 0.060 A 

A• 

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

WVL AND ABS= 580NM 0.062 A 

~ .. . ,PLE ID#: R-934 + SPIKE 
SAMPLE SIZE: 750UL + 100UL-10ML-500UL 75Cll-X SPIKE 
WVL AND ABS= 580NM 0.752 A 
' 

_§,AMPLE ID#: R-935 
SAMPLE SIZE: 750UL 

VL AND ABS= 580NM 0.071 A 

C'&AMPLE ID#: R-936 
SAMPLE SIZK: 750UL 
WVL AND ABS= 580NM 0.057 A 

.~ of/iJ,,li;t.. 
SAMPLE ID#: -R--936 7,_-937 
SAMPLE SIZE: 750UL 
WVL AND ABS= 580NM 0.064 A 

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

TECHNOLOGIST SIGNATURE: 

r - E SIGNED: /- 3/-/992.._ 
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WHC-SD-WM-DP-025 
ADDENDUM .9 REV 0 

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 
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Lab Segment Serial No.: 
R937 
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 3AP891-5 
4 FINAL LMCS CHECK STD 
5 
6 
7 
8 
9 

10 

WHC-SD-WM-DP-025 
ADDENDUM 9_REV ~ 

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

ANALYTICAL BATCH 
Customer ID: 
3AP891-5 
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 
R937-5795 13 
R938-5595 14 

15 
16 
17 
18 
19 
20 

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

LMCS CHECK STD 129B38D/.500 m L 

--

Lab ID 

-

Final Vol. of 
Standard 

N/A 

A-6000-881 (03/92) 

61 



WHC-S D-WM-DP-025 
ADDENDUM 9 REV 6 

WESTINGHOUSE HANFORD COMPANY 
222-S LABOPATORY 

CALIBRATION RECORD 

Analvte: f:,.s 
Procedure: LA- 355-131 Revision: 8-0 
Instrument: PERKIN ELMER Prooertv No.: WA77479 
T echnoloaist: D. R. JACKSON Pavroll No.: 6C275 !Date: 1-7-92 

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

Dilution Concentration Instrument Readina Unit 
1 0.000 ml 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 
J 
9 : 

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

Comments: 

A-6000-882 (03/92) 
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, ADDENDUM 9 · REV 0 

ARSENIC ANALYSIS - UNDIGESTED SAMPLE 
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Lab Segment Serial No.: 
R937 
Analysis: 
MERCURY 

Instrument: 
PERKIN ELMER WA77479 
Technologist: 
D.R. JACKSON 
Starting Time: 
8:00 
Ending Time: 
3:30 

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

10 
-

WHC-SD-WM-DP-025 
ADDENDUM 9 REV·o 

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

ANALYTICAL BATCH 
Customer ID: 
3AP891-5 
Sample Prep: 
UNDIGESTED 

Procedure/Rev: 
LA-325-102/8-0 
Date: 
1-21-92 

Temperature: 
N/A 

Chemist: 
R. K. FULLER 

Lab ID Description 
R931-5597 11 
R932-5697 12 
R937-5797 13 
R938-5597 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 1298380/.300 ml 

-
' 

Lab ID 

Final Vol. of 
Standard 

N/A 

A-6000-881 (03/92) 

_ .... .,. . 
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Anal e: H 
Procedure: LA-325-102 

WHC-SD~WM-DP-025 
ADDENDUM ·g- REV 0 

WESTINGHOUSE HANFORD COMPANY 
222-S LABOPA TORY 

CALIBRATION RECORD 

Revision: 8-0 
Instrument: PERKIN ELMER 
T echnol ist: D. A. JACKSON 

Calibration Standard: 129B38D 

Date: 1-21-92 

Dilution Concentration Instrument Reading Unit 
1 
2 

('.1 3 
4 
5 
6 

(">. 7 
3 

.9 
, 10 

. 11 
- 12 

13 
I • 14 

15 
16 
17 
18 
19 
20 
21 

0.000ml 
0.100 ml 
0.250ml 
0.500ml 

Comments: 

0.0ng 0.000 
15.2 na 0.090 
38.0 ng 0.236 
76.0 ng 0.458 

I 

I 

I 
I 

A-6000-882 (03 
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WHC-SD-WM-DP-025 
ADDENDUM 9 REV 0 

MERCURY ANALYSIS~ UNDIGESTED SAMPLE 

rx tl-f:-= ",1r1 

---------------------
~ ~- 16-Yl 

1i5~ 
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WHC-SD-WM-DP-025 
. ADDENDUM 9 REV 0 

MERCURY ANALYSIS~ UNDIGESTED SAMPLE 

fK f/f-:. o,/'fP 
~wtu.w, o.., .. CGOM ~ ..... ,, =~ t,.H.:uv1.-_1n H J .: • IW 

~M • J 
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Lab Segment Serial No.: 
R937 
Analysis: 
SELENIUM 

Instrument: 
PERKIN ELMER WA77479 
Technologist: 
D. R. JACKSON 
Starting Time: 
8:00 
Ending Time: 
2:00 

Description 
1 INITIAL LMCS CHECK STD 

·2 REAGENT BLANK 
3 SAMPLE 3AP891-5 
4 FINAL LMCS CHECK STD 
5 
6 
7 
8 
9 

10 
. 

WHC-SD-WM-DP-O25 
ADDEN0UM 9 REV·O 

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

ANALYTICAL BATCH 
Customer ID: 
3AP891-5 
Sample Prep: 
UNDIGESTED 

Procedure/Rev: 
LA -365-131/B-1 

Date: 
1-29-92 

Temperature: 
NIA 
Chemist: 
R. K. FULLER 

Lab ID Description 
R931-5596 11 
R932-;5696 12 : 
R937-5796 13 
R938-5596 14 

15 
16 
17 
18 
19 
20 

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

LMCS CHECK STD 133B38A/0.500 m L 

Lab ID 

,. 

Final Vol. of 
Standard 

N/A 

A-6000-881 (03/92) 
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ADDENDUM 9 ~EV 0 

SELENIUM ANALYSIS:.. UNDIGESTED SAMPLE 
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WHC-SO-WM-DP-025 
ADDENDUM _g REV 0 

I WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

CALIBRATION RECORD 

Analvte: Se 
Procedure: LA-365-131 Revision: 8-1 
Instrument: PERKIN ELMER Prooertv No.: WA77479 
Technoloaist: D. R. JACKSON Pavroll No.: 6C275 I Date: 1-29-92 

Calibration Standard: 132838A 
Analvte Concentration: 0.100 oom 
Tvoe of Calibration: LINEAR 

Dilution Concentration Instrument Readina Unit 
1 0.000 ml 0.0ng 0.000 
2 0.200ml 20.0 ng 0.274 
3 0.400 ml 40.0 na 0.468 
4 1.000 ml 100.0 na 1.132 
5 
6 
7 
B 
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.: 
R937 
Analysis: 

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

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

ANALYTICAL BATCH 
Customer ID: 
3AP891-5 
Sample Prep: 

ION CHROMATOGRAPHIC - CHLORIDE 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 

Description Lab ID Description 
1 INITIAL LMCS CHECK STD R931-5572 11 
2 REAGENT BLANK R932-5672 12 
3 SAMPLE 3AP891-5 R937-5772 13 
4 FINAL LMCS CHECK STD R938-5572 14 
5 15 
6 16 
7 17 
8 18 
9 19 

10 20 

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

LMCS CHECK STD 73C11DC/.100 ml 

Lab ID 

Final Vol. of 
Standard 

N/A 

A-6000-881 (03/92) 
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WHC-SD-WM-DP-025 
ADDENDUM 9 REV 0 

ION CHROMATOGRAPHIC ANALYSIS (CHLORIDE) UNDIGESTED SAMPLE 
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Lab Segment Serial No.: 
R937 
Analysis: 

WHC-SD-WM-DP-025 
ADDENDUM-9 REV 0 

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

ANALYTICAL BATCH 
Customer ID: 
3AP891-5 
Sample Prep: 

ION CHROMATOGRAPHIC - FLUORIDE 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 3AP891-5 
4 FINAL LMCS CHECK STD 
5 
6 
7 
8 
9 

10 

Lab ID 
R931 -5571 
R932-5671 
R937-5771 
R938-5571 

Procedure/Rev: 
LA-533-105/B-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 

Lab ID 

Final Vol. of 
Standard 

NIA 

A-6000-881 (03/92) 
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WHC-SD-WM-DP-025 
ADDENDUM 9 REV 0 

ION CHROMATOGRAPHIC ANALYSIS (FLUORIDE) UNDIGESTED SAMPLE 
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Lab Segment Serial No.: 
R937 
Analysis: 

wHc-sD:wM-DP-025 
ADDENDUM 9 REV 0 

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

ANALYTICAL BATCH 
Customer ID: 
3AP891-5 
Sample Prep: 

ION CHROMATOGRAPHIC - NITRATE 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 
1 INITIAL LMCS CHECK STD . R931-5573 11 
2 REAGENT BLANK R932-5673 12 ; 
3 SAMPLE 3AP891-5 R937-5773 13 
4 FINAL LMCS CHECK STD R938-5573 14 
5 15 f--+-------------+-----

Lab ID 

i----;;..6 +-------------+----- ,_1_6_: ------------+-----
7 17 f--+-------------+-----
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 

A-6000-881 (03/92) 

---· 81 



ION CHROMATOGRAPHIC ANALYSIS (NITRATE) - UNDIGESTED SAMPLE 
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WHC-SD-WM-DP~025 
ADDENDUM 9 REV 0 
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Lab Segment Serial No.: 
R937 
Analysis: 

WHC-SD~WM-DP-025 
ADDENDUM 9 REV 0 

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

ANALYTICAL BATCH 
Customer ID: 
3AP891-5 
Sample Prep: 

ION CHROMATOGRAPHIC - NITRITE 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 Description 
1 INITIAL LMCS CHECK STD R931-5576 11 
2 REAGENT BLANK · R932-5676 12 
3 SAMPLE 3AP891-5 R937-5776 13 
4 FINAL LMCS CHECK STD R938-5576 14 
5 15 
6 16 
7 17 
8 18 
9 19 

10 20 

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

LMCS CHECK STD 73C11DC/.100 ml 

--= 

• I 
I 

Lab ID 

.Final Vol. of 
Standard 

N/A 

A-6000-881 (03/92) 
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WHC-SD-WM-DP-025 
· ADDENDUM 9 REV 0 

ION CHROMATOGRAPHIC ANALYSIS (NITRITE) UNDIGESTED SAMPLE 
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WHC-SD-WM-DP-025 
ADDENDUM g REV 0· 

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

ANALYTICAL BATCH 
Lab Segment Serial No.: Customer ID: 
R937 3AP891-5 
Analysis: Sample Prep: 
ION CHROMATOGRAPHIC - PHOSPHATE UNDIGESTED 

Instrument: Procedure/Rev: 
OIONEX 4000, WB54428 LA-533-105/8-1 
Technologist: Date: 
M. MYERS 01-10-92 
Starting Time: Temperature: 
NIA NIA 
Ending Time: Chemist: 
N/A 0. HERT 

Description Lab ID Description 
1 INITIAL LMCS CHECK STD R931-5574 11 
2 REAGENT BLANK R932-5674 12 
3 SAMPLE 3AP891 -5 R937-5n4 13 

-1----'-4 l-'-F-'-'-IN...:;..A...c::Lc....;:L=M.;_;;C....;;.S-'C;;_;_H...;.;;E;;;_;C__;_K.:._S;_;_T_;:;;_D __ +-R_9_3-'---8 _5_57_4 ---1 14 
5 15 l--+--------------------1 6 16 . i--.::..+--------------------1 
7 17 l--+--------------------1 
8 18 l--+---- ----------------1 
9 19 1--+---- ----------------1 

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

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

LMCS CHECK STD 73C11 DC/.100 ml 

Lab ID 

Final Vol. of 
Standard 

N/A 

A-6000-881 (03/92) 
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WHC-SD-WM-DP-025 
ADDENDUM 9 REV 0 

CHROMATOGRAPHIC ANALYSIS · (PHOS~HATE) 
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Lab Segment Serial No.: 
R937 
Analysis: 

WHC ~SD-WM-OP~025 
ADDENDU~ 9 REV o· 

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

ANALYTICAL BATCH 
Customer ID: 
3AP891-5 
Sample Prep: 

ION CHROMATOGRAPHIC - SULFATE UNDIGESTED 

Instrument: Procedure/Rev: 
DIONEX 4000 W854428 LA-533-105/8-1 
Technologist: Date: 
M.MEYERS 1-08-92 
Starting Time: Temperature: 
NIA NIA 
Ending Time: Chemist: 
N/A D. HERT 

Description Lab ID Description 
1 INITIAL LMCS CHECK STD R931-5575 11 
2 REAGENT BLANK . R932-5675 12 
3 SAMPLE 3AP891-5 R937-5775 13 
4 FINAL LMCS CHECK STD R938-5575 14 
5 15 
6 16 
7 17 
8 18 
9 19 

10 20 

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

LMCS CHECK STD 73C11DC/.100 ml 

Lab ID 

Final Vol. of 
Standard 

N/A 

A-6000-881 (03/92) 

--- 87 



WHC-SD-WM-DP-025 
ADDENDUM 9 REV 0 

ION CHROMATOGRAPHIC ANALYSIS .(SULFATE) - UNDIGESTED SAMPLE 
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WHC-SD-WM-DP-025 
ADDENDUM .9 REV 0 .. 

DATA REPROCESSED ON Thu Jan 09 21:04:04 199~ 

/?9SJ 
=- ··-·- - -· ·- ···---- - -- ---•· --- -- .... -·· --- -·-- -- -- ··- -··-··· -·· --- - - ··- - -· ---· -· -- - - -·-·---·-· ---------- - · -· --· --·- · - · ··-- - -·· -- --- -- - --- ·-- . ..:::=:::: . • ::. --· =--

,"I m• le f\Jam1:c> : LMC, / 73C.11 DC Date: t•Jed ,I an 08 1 5: uc,> : 5C• 19S' ::~ : 
Pata File C:\DX\ DATA \ 910l080l.D09 
Mf;-thml c: \ d :•:\met.hocl\SYSTEl'l.1.mEit 
ACI Address: 1 System: 1 Inj ect#: 9 Detector : CDM- 1 

=======================-==--==========-===~----- - - -===----------------- ------

VOLUME DI LUTION POINTS RATE START S TCJF• {)F,r:::,-:., F:E J 

E:: terni'l l 1 ~ 180 ~, ~,Hz 

lC<Ti.<, ~ -41:) ~ 10 I 
Pk. Ret 
Num Timi? 

Component Concentration 
f\Jan;e t-ont.. '"";~~ · 

101 ')F '1o ru, ------------------

0--

I":' 

_,.. 
,.. 

.. 
"OS 

--

1 1.1 0 FL UDR I DE '5 ~ ,'a q4,!,~ ne,. (). =,23 
2 1. 53 CHLOFHDE '1~ . 1 47.S-'4- i) . 724 
.,. 
~~ 1.77 NITFUTE 5:10 10 «;.rz... !=.· .121 
4 2.55 BF:OMIDE <S. 854 
5 2 .87 NITFATE (,l,~ ,o5~ 6 . 599 
6 4 .18 F'HOSF'HATE 53 1 ,o4"'2r 5 . 31 5 
7 5 . 2~:l SUL F ?HE l,c, 3 qi' .1'1..- 5.966 

Rle: C.-IDXJDATA 191010801.D09 Sample: LMCS/13C11DC 

18.000 

.500 

13.000 

10.500 

8.000 

5.500 

3.000 

0.500 

-2.000 

0.00 

3·MTRIT£ 

1.00 2.00 

4 - IR~~NllllAT! 

I I 

3.00 
MinutH 

BEST AVAILABLE COPY . 

(l . (I(> 6. o::: 

Heioht 

1491 
1490 
5068 
4622 
4340 
1215 
3037 

• • PHOSPHAT£ 

I 

4.00 

J 
': : 

1000 

Area Bl. %Delta 
CodE· 

8474 1 0 .00 
7271 ,., o .oo .,;. 

33444 -, -1.85 . .:. 

33583 
,... 0. (h) .,;. 

41053 2 4. 21.l 
15725 1 2. c,::: 
45140 l. 1.29 

7 • SUI.FAT£ 

I 

5.00 6.00 

,..~_,.,: ~ I )s/~2_ 

89 



• ':, '!'.~ : ( ;:: ., ;,;,~i~,:~ ·,, ·· ' I ;; ,:; ,;,. •:;;141,~t~~~~,•~,•.i';F '. ·1 '. .,, · ' ' · -
.,,. . ': t~~'CJ~~t >; :·:,.,_ : ; : . ' ·:: ' " ;;L,t~ ;l~/ t?((: :~.:· ' ' ' ' . . ' . .' ----""'-----, ' . , : 1"½.~ - l' I okv . • '10 WHC-SD-WM-DP-025 

1·1:!'.r,, 13 1v· NO 2 IV· J ADDENDUM 9 REV 0 
=====~=========;=·J-========================================================= 

Sample Name: LMCS/73C11DB Date: Wed Jan 08 16:37:00 19921 
Data File c:\dx\data \91010811.DlO 
Method c: \ dx\method\SYSTEMl.met 
ACI Address: 1 System: 1 Inject#: 10 Detector: CDM-1 

- - -----------------------------==~=================-===-=--=--------========= 

F:EF'ORT \/OLUME . DILUTION POINTS RATE START STOP AREA REJ 

E>: ter-n a 1 1 101 1805 5Hz 0.00 6.02 1000 

Pk. Ret Component Concentration Heiqht Area Bl. %Delta 
Num Time Name Code 

-----------------------------------------------------------------------,-----
1 1.10 FLUOF:IDE 'IC>-tfl.. 50.545 1444 8044 1 0.00 
2 1.53 CHLOF:IDE '}!..I~ 69.794 1467 6918 2 0.00 
3 1. 77 NITF:ITE 103~ 507.433 5319 32752 2 -1.B~i 

716.180 4684 4 2. !:13 BF:D!'1I DE 34653 .... -0.65 ..::. 

5 2.83 NITRATE 1011"1,, 668.220 4 2 97 41168 2 3 . ()3 

6 4.1 3 PHOSPHATE I 01 ~ 5~1.034 1194 15218 1 0.81 
7 5.13 SULFATE ~ct. 3'7... 605.173 3059 45354 1 -0.96 

Rle: c:ldxldaltJ.191010811.D10 Sample: LHCS/13C11D8 

13 .529 - I 
I"':' 

11 .029 

'°I'"\ 
8.529 

.. 3· NITAITI 
us 6.029 4-BA0'1f~ I . In: 

7 0 llA.FAll: 

.. 3.528 

- 1.029 

I 
1 ·FUJOR!Olt ·CK.OAIDE I-PHOSPHATE 

I I 
- I 

-1.471 I I I I I I I I 
0.00 1.00 2.00 3.00 4.00 5.00 8.00 

Mlnutts 

BEST AVAILABLE COPY 

.,~ 
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.. 
~ 

' 

WHC-SD-WM-DP-025 
qJ~ ADDENDUM 9 REV° 0 · 

===============.15 -==============~=~========================================== 
Sample Name: BLANK Date: Wed Jan 08 15:39:15 1992: 
~ata File c:\d x \data\91010811.002 
Method c:\dx\method \ SYSTEM1.met 
ACI " Address: 1 System: 1 Inject#: 2 Detector: CDM-1 

'v'OLLJME 

E :: ten1al 1 

Pk. 
Num 

F:et Component 
Time Name 

DILUTION POINTS RATE START STOP AF:EA F:E ,J 

1 1805 5Hz (I • (>() 6.02 .tOUO 

Concentrat ion Height Area Bl. i:Del ta 
Code 

Ale: c:ldxldetal91010811.002 Semple: BLANK 

0.094 

0.069 

0.044 

0.019 

s --0.006 

~ --0.031 

0.056 

e"' --0 .081 

--0.106 
0.00 1.00 2.00 3.00 4.00 6.00 6.00 

Minutes 

-
BEST AVAILABLE COPY 

") 

------ 91 



N 

I"':' 

-
.. 

-

WHC-SD-WM-DP-025 
ADDENDUM 9 REV 0 

---------------------------- ----------------=-=~===================----~-~--
Samele Name: REAGANT BLANK R932 Dat e : Wed Jan 08 16:~1:31 1992: 
Jata File c:\dx\data\91010801.D12 
Me thod c: \ d x\ method \ S YSTEM1.met 
ACI Address: 1 System: 1 Inject#: 12 Detector: CDM-1 

----------- - - --- -----------------------------=-----=========================== 

G:E:F'DF:T 

E :: ten1a 1 

\JOLUME 

1 

Pl::. 
Num 

Ret Component 
Time Name 

DILUTION POINTS RATE START STOP AG:EA F:l~J 

1 1805 :':•Hz 0 .00 6.02 

Concentration Heiqht Area Bl. 1.Delta 
Code 

File: c:ldxldafal!J1010801.O12 Sample: REAGANT BLANK R!/32 

13.531 

11.031 

8.531 

us .- . 6.031 

3.531 

1.031 

-1 .469 

0.00 1.00 2.00 . 3.00 •.00 uo 6.00 
MlnulH 

BEST AVAILABLE COPY 

\ 

92 



__ : .,_ : 

WHC-SD~WM-BP-025 
ADDENDUM 9 REV 0 

--------------------------------==---------==----=---=--------------========== 
c;c:1mole Name: 
ata File 

ME?thod 

R933 Date: Wed Jan 08 16:58:32 ·1992: 
c: \ dx\data\91010801.D13 
c: \ dx\method\SYSTEM1.met 

ACI Address: 1 System: 1 Inject#: 13 Detector-: CDM-1 
-=----- ------=-===-=-------======n========================================-·== 

F:EPOFn VOLUME 

.t 

DILUTION POINTS RATE START STOP AF:EA F:EJ 

E >:ternal 

Pk • 
t-Jum 

1 ,.., 
-'-..,.. 
._;, 

4 
5 
6 

Ret Component 
Ti.me Name 

1.10 FLUOF:IDE 
1.52 CHLORIDE 
1.77 NITF:ITE 
2.75 NITF:ATE 
4.15 PHOSPHATE 
5 .17 SULFATE 

41 1805 5Hz 

Conc:enti-ation 

83. 25~• 
39.448 

11::~9. 333 
1686.847 

112.876 
402 .188 

"" , File.-c:ldxldalal91010801.O13 Sample.-R933 

27.049 

,I") "2.049 

17.049 

us 12.049 

-. ,. 7.049 

-- 2.049 

-2.951 

0.00 

I -Fl.UORIOE 

I 

1.00 2.00 3.00 
Minutes 

0.00 6.02 

Heiqht 

4971 
1674 

27017 
26793 

586 
5196 

S • PHOSPHATE 

I 

4.00 

1000 

Area Bl. %Delta 
Code 

37792 2 (),()(l 

9793 2 -1.09 
194173 2 -1.B::.i 
3(>3338 1 o.oo 

7465 1 1. 2 2 
77698 1 -(). :;2 

I-SULFA.TE 

I 

5.00 6.00 

BEST AVAILABLE COPY 
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DATA REPROCESSED ON Thu Jan 09 00 :15: 20 1992 

WHC-SD-WM-DP-025 
===============·=== =======:-:-=::::=== ADDENDUM9 . .REY ·a.=== ==========-=,,.,===============:=======::::== 

Same, 1 e t·,Jame: 
. DF-, ta F. i 1 e 

·,1ethod 

f:;93 :::; 

C: \ DX \ DAT{~\ 91010811. 003 
c: \d :-: \ met hod \SYSTEl11 . m1?t 

Date: Wed Jan 08 1 5 :46 :16 1992 : 

ACI Add r-ess : l System: l Inject#: 3 Detector: CDM-1 
=-~====~======================================================================~ 

REF'• Fn './OUJME 

1 

DILUTION POINTS RATE START STOP AF:EA REJ 

E :-: t e ,.- n a 1 

F'k. 
Num 

1 
2 
3 
4 
5 
6 

F:et Component 
Time Name 

1.12 FLLJOF::IDE 
1.53 CHLOF:IDE 
1.78 NITRITE 
2.82 NI TR{HE 
4.18 PHOSPHATE 
5.23 SUL.FATE 

1 (>j 180~, ~,Hz 

Conc:en tr·a t ion 

60.364 
35.541 

lOE:9.512 
1674.702 

1:::!,3. 717 
419.938 

File: C.-IOXIDATA l!/1010811.O03 Sample: R!/33 

18.000 

1UOO 
I"': 3 - NITM£ 

13.000 4•Nm1ATE 

I 
t500 ,. 

us 8.000 
N 

5.500 

3.000 ..,.. . . ,, 
0.500 ,..,.... 

-2.000 
1.00 2.00 3.00 

Mlnutts 

0.00 6.02 

Heiqht 

1798 
646 

12209 
11071 

239 
2(>25 

5 • PHOSPHATE 

I 

4.00 

.• -!' 

1000 

Area Bl. 1.Delta 
Code 

9875 1 1. :12 
3338 1 o.oo 

74007 1 -0.93 
109611 1 2.42 

2919 1 2.(>3 
30070 1 0 .96 

I • &\JlF A TE 

I 

5.00 8.00 

( 
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Sam • le Name: R933REPLICATE Date: Wed Jan 08 15:53:29 1992: 
Data File C:\DX\DATA\91010811.D04 
Method c:\dx\method\SYSTEM1.met 
ACI Address: 1 System: 1 Inject=tl: 4 Detector: CDM-1 

=================================~===~=====================================~= 

REPORT 

E:-:ternal 

VOLUME 

1 

Pk. 
Num 

1 
2 ..,. 
·-' 
4 
5 
6 

Ret Component 
Time Name 

1.13 FLUORIDE 
1. 5~, CHLOF:IDE 
1.80 NITRITE 
2.90 NITRATE 
4.02 PHOSPHATE 
5.05 SULFATE 

DILUTION POINTS RATE START STOP AREA REJ 

101 .l.805 5H:z 0.00 6.02 

Concentration· Heioht. 

~,1. 943 1837 
:;7 . 605 691 

1149.107 12603 
2267.850 12810 

1:;::o . 030 215 
482.908 2200 

1CH)0 

Area Bl. 'l.Deita 
Code 

10170 1 3. ( )::. 
3553 ,., 

1.09 ,L. 

78235 .., 0.00 ,L. 

152283 1 5.45 
,- 2490 1 -2. (>3 
35248 1 -2. ~,7 

0- Rle: C.-IDXIDATA 191010811.DO-I Sample: R933REPUCATE 

18.000 

1U00° 
J • NITRITE 

~ I 13.000 
........ 

10.500 -us 8.000 

5.500 
1 ·FUJORIOE 

3.000 I 
0.800 - -2.000 

1.00 2.00 

4 • NlTRATE 

I 

3.00 
Mlnutt1 

I 0 11\AFATE 

I 
5 • PHO&f'H4TE 

I 

4.00 8.00 8.00 

BEST AVAILABLE COPY 

. ' .. ":~ ...... 

·~~·. ' •; 

· . ; 4~:t:,: , 

' ; :•, 

----- ss 



t 
" 

• .. 

~ 

-· 

i-., ~.' 

--

•.,vp 1~i~fift · ... ,,r , .,, ,,..,,,,: :t~,.;.,~.oi~/~5 ;~,;;. •-.· .·~ ~~·h ,';;~::;,~, -:, ;;. i,.:~f 11Ai!";):~:,~t t. , :. , ~; ,·•\ t ; f · ·- ~l,illl~ -~~~li~j:~ii~iff,;;li:;'ij, 1 . '"~'' 1, ,-·· . . ~ _ · ,::<··~~::'.ii !i~'<~': ::, ,·.-· .· . \ : .,~ ~ !tl~?fV: i,•.: ·:~: · : .. , :_ ·· . · ' ·: · ; ;0
' / •• ,·.' : _';:,, _r~ ·\t: ~~t· :' 

WHC-SD-WM-DP-025 · 
ADDENDUM 9 REV 0 

----------------------------------------------------------------------------
Sample Name: R933-REPLICATE 
Cata File : c:\dx\data\91010801.D14 
Method : c:\d x \method\SYSTEM1.met 
ACI Address: 1 System: 1 

Date: Wed Jan 08 17:05:46 19921 

Inject#: 14 Detector: CDM-1 
I 
I 

1 
I 

====================-========================================================~ 
1; 

F:EF"ORT VOLUME 

1 

DILUTION POINTS RATE START STOP AF:EA F:EJ 

E>: tern a 1 

F'k. 
Mum 

l 
2 
3 
4 
,:: ~· 
6 

Ret Component 
Time Name 

1 .10 FLUOF: I DE 
1. ~,2 CHL• n I DE 
1. 77 NITF:ITE 
2. 73 NI TF:ATE 
4 . 1 ~. PHOSPHATE 
5.17 SULFATE 

41 1805 5Hz 

Concent,-ation 

83.846 
41.591 

1135.179 
16<!:i7. 989 
ll3.910 
403.281 

File: c:ldxldatal91010801.D14 Sample: R933-REPLJCATE 

I ' '•NITRATE 
I 

27 .013 

22.013 

17 .013 

us 12.013 

1 ·FWORIOE 
7.013 I 

2.013 

-2.987 
0,00 1.00 2.00 3,00 

Mlnutt1 

0 .00 6.(12 

Height 

4858 
1703 

27320 
26295 

588 
5206 

S • PHOSPHATE 

I 

•.00 

1000 

Area Bl. %Delta 
Code 

38082 2 
10348 2 

195375 ..., 
L. 

299273 1 
7546 1 

77927 1 

t•IUIFAtt 

I 

I 

~.00 

,. :.-

,:;{f· 
·li(b!:-· ,:jt, ,, .. .. . 

~ :i; ;,rtl?1 
• , 

. ...., rr.-:. ,,r.::: r-. · .. .. ,... ,· • 
~J ·<'• i; /f ·-· , :, ·:(?~:r.-.:~ ,·: .. 

'·. -~-4~. 
•., .. -.._. 

J , •• ' 

0.00 
-1.09 
-1.85 
-0.61 

1.22 
-0.32 

I 

6.00 

_i:_ ,::\l::, 
<· ,:i1r":I:': 

. j ,!3 '''" :.. , H~ t 
, · 
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-I 
' - . b . • •· . ~ .. , •. •. , ... ·. . • · ·•~· ~ ' "i" < ~ . • •• ,II, ··•' Iii' ~.,,._4-· Hlfl'l!lll' I ·_;- I -. , , _.;,.c_2,: s_;~~,;~f •i: , .. ,:~~; • .. ,·~·- •i;!~~,~~·-~::=;~:i~:~k, ·., .• . . . . ,;., ·. II "l~/i*ii~1•:1ti~(~tii 1i!II'-! ' 1!:; 

· .,. · · •· .. :'\ <DAT~ ;REPROCESSED'•ON ·rhu Jan. ~19 00: 00: 17 19"l;i .:. l~;i}_;, _fJ ~-t;, L(l:!i1 / · ' 

. WHC-SD-WM-DP-025 ·. . . ·-.: .. -:. I 

ADDENDUM 9 REV 0 
-----------------------------·----------==-=====================-----========= 
' Sam • le Name: R933SPIKE Date: Wed Jan 08 16:00:51 1992: 

)ata File C:\D X\DATA \ 91010811.D05 
Method c: \d::\rnethod\SYSTEM1. met 
ACI Address: 1 System: 1 l nj t?c t#: 5 Detector: CDM-1 

============================================================================= 

F:EF·• RT 1)0LUl'1E 

l 

DILUTION POINTS RATE STA~T STOP AREA REJ 

E:-:ternal 101 180!:, 5Hz 

Pk . 
Num 

1 
2 
3 
4 
5 
6 

C\J 
18.000 

18.500 

"' 
13 .000 

....... 10.500 

IJS 8.000 

5.500 

~.., 3.000 

-. . 0.500 

-2 .000 

F:et Com pan en t: Canc:entratian 
Time Name 

1.13 FLU!JRIDE 85.713 
l.58 CHL_OF:IDE 73. ~.73 
1.83 NITRITE 1464. :\58 
2.88 NITF:ATE 2020. 40:, 
4.27 PHOSPHATE 376.282 
5.27 SUl_FhTE 732.311 

Rle: C:IOXIOATA l!/1010811.O05 Sample: R!/33SPIKE 

3·NITRIT£ 

4 -NnRATE 

I 

1 .00 2.00 3.00 
Mlnutts 

0 .00 6.02 

Heiqht 

2386 
1~•23 

15938 
13538 

8~,3 
3877 

I· PHOSPHATE 

I 

•.00 

1000 

Area 81. 'l.Del ta 
Code 

14635 1 3.(>3 
7314 ..., 3.26 L. 

100624 -, 1. El~, L . 

134250 1 0.12 
10584 1 4.07 
559::~9 1 1.61 

I • 81.JlI AT£ 

I 

5.00 6.00 

--· 
--- .-
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WHC-SD-WM-DP-025 
ADDENDUM 9 REV 0 

;amp l e Name : R933 SP I KE 
Date:, File 
Met.hod 

c : \dx\dat~\91010801. D15 
c: : \ c:I:: \ method\ f,YS TEMl • mE·t 

Da te : Wed Jan 08 17:12 : 59 1992: 

ACI Addr-ess: .1. S·1s tem : 1 Inject#: 15 Detector: CDM - 1 
--- ----------------------------------------=---=-====-================~====== 

F:EFOF:T 

E ,: ter-r,a 1 

',JOLUME 

l 

Pk. 
Num 

l 
2 
3 
4 
5 
6 
7 

F:e t Component 
Time Ne.me 

1 . .t 2 FLUOF:IDE 
1.53 CHLOF: I DE 
1.78 NITF: ITE 
2.53 BF:ot1I DE 
2.75 NITRATE 
4.1 7 F·HOS F'HATE 
5.18 SULFATE 

DILUTION POINTS RATE STArn 

41 180'.3 ~,H:: 0.0(1 

Concentration 

101.636 
62.874 

1314.047 
156.300 

1840.693 
243.329 
584.443 

STOP f~F:E?l F:E,J 

6.02 

6411 
2777 

3257(> 
3046 

29543 
1367 
7611 

Area Bl. 'l.Delta 
Code 

46922 ,, 
1.52 ..:. 

15886 ..., 
0.00 ..::. 

226801 2 -0.93 
19282 2 -0.65 

337313 ..., o.oo L. 

J.7747 1 1.63 
116313 1 0.00 

N Fife_· c:ldxldatal!/1010801.O15 Sample: R!/33 SPIKE 
,.,.uviue. 

31.703 I 

26.703 

11 .703 
'r' 

16.703 
us 

11 .703 
I • FlUORIOE 

M 
6.703 

I 

-- 1.703 

-3 .287 
0.00 1.00 2.00 3.00 

MlnulH 

t - PHOSPW.TE 

I 

4.00 

. ' ... 

7- SIJl.FATE 

I 

8.00 8.00 

..... :, 
t~ ·. 

---

-

SE 

-' 



~·- ·:.(J ;.-·-::.' 

WHC-SD-WM-DP-025 
ADDENDUM 9 REY 0 

••• . . •••,-•. I ••,-• 

-· 1-- 1-·· · ' - - - -- -- - - .:· :::. i __ 
,--·, 11 
'.JI~ 

; ·::.·:1.. .. ·,- :L. 

: ;.•:::-.: .": : :=: :.~:: ;,;:: ·- :. ··- --- ... -- ·-· .. : · ·--· .... _ ·--····· ·----- -.·· ---._ .. ··- .----- ... ·······-· . . : ··.- -· _;· .. ·· -·········-··· ··. :- · . .- .--· .·· ··: 

f ~ i 

, s ooo I 
~ I · ,:: .500 

·r3 _eooi 
I 

, 105G0 j 

I 
I t '-. • • • • I 

..... ~.!.! IJ J.!I 
I 

M 5.5C:O 

- ~.000 

I 

T·' 

• · ... :.. . .... i !·-•.:,, . 

File: C.- !DX!DATA !!!!0101!! !.DO!J S!!.lt?fJ!e: P.93? 

• -N!TFtATE 

I 

& 
;, - NITRiTE 

1 - FLUOr.JDE 

I 

0.50G ,..i -------~ ----..... ~---------..Jill! 

": .. ,., 
.t .:1- :-

-. ·,- -..:.::: ..... 

-2.0iJO ~! ....,......,..---.-,--. --,.-, --,.-....,..~1~ 1~ 1--,.---,.---,.---,.-....,......,..---.-,-,-,-~- ~~--,.---,.---,.-....,......,......,..---,-,-,---~ ~~--,.----,.-....,......,......,.._,_ ,- ,- , --,.--, ~,~ - 1 7~ I I I I I I I I I I I I I I I 

100 5.00 .,,., r,r 3.00 4 00 , .v ·.: G.00 
Minutes 

--•· 99 



i 
I 

53.931 I 
I 
I 

831 j 

.-.::: 

···: .. : ·;:::-::.:·:.:..:.· ··· 

·:·:···. 1. 

WHC~SO-WM~DP-025-
ADDENDUM 9 REV 0 

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

.. -. - t; ' ·-· ·' .:'.! •• 

.L : .•. ' . 

- _.:? ·~--

RJ,:,. · ,-.·lrl-,;ln;:,f!'JIQ1fl1flRfl1 ntQ .~;:,mn/p· IJQ':/7 
• ••-- -.. ·-· ·--·- ·-. - . --- . -- • - --•·r·-- • •--· 

3 · NITRITF 

·- ... - . - - -- . __ -~. ., 

. ·• 
"" t .;. .. :~: l. .:. . . 

-:· .. ·: ,•·· .. 

I 
"' 93' i ' JJ . I J 

~s 

M 

i 

23 .931 

1 • FLUUFIID~ 

12 .93 '. I 
I 

b · ~UL.FATE 
I 1 , · GHLO'R.IDE: m.._ ... 

3.s31 L ___ ___.Bl&!:!ih........A.....!~!~--...sE~----~- --~.a!c.. _ _ _ 
! 
! -S .062 r; ~-,-,-,-, ~,-,--:--,-...-,........,,-,--,--,-...-,........,....,..-,--,- ,-r-r--,........,-,--r--,,--r,-r! ...,,....,..,-,--r-..,.1-r1 77....,......,....I -,--~--,--~-~, - ,- , - , - ,- , - , -,-...-~,--,: 

0.00 1 .CO 2.00 3.00 4.00 5 C:8 & cc, 
Hinu1;; 

1DO 



. .. WHC-SD-WM-DP-025 

==:::===-= ---- --------·- :B_9.3_'i _;ff-: f'L Ci, /1)'{ _So_i _ ADDENDUM_ 9 REV O ----------- - -------------
Samp le Name : LMCS/73C11DB Date: Wed Jan 08 16: 37 :00 19921 
~a ta File c : \ d x\ da ta\91010811 .010 
ME· thod c: \ d ::\methc,r:I \SYSTEJ1 J .met 
ACI Address: 1 Syst~m: 1 Inj ect# : 10 De tector: CDM-1 

===========================----------== ===-- - ==~=-=---------===--------------------------

F:EPOF:T '.J(JLUME 

1 

DILUTION POINTS RATE START STOF· AF:EA REJ 

101 1805 5Hz 0 . 00 6.02 1000 

Pk. Ret Component Concentration Heiqht Area Bl. %Delta 
Num Time Name Code 

-----------------------------------------------------------------------~-----
1 1.10 FLUORIDE Ck:>-1~ 50.545 1444 8044 1 0 . 00 

.. ~ 

·• u. 

-

2 1.53 CHLOF:I DE 'f!, ,1"'7., 69.794 1467 6918 2 0 . 00 
3 1. 77 NITF:ITE 103~ 507 .433 5319 327:,2 2 -1.85 
4 2.53 BROMIDE 716.180 4684 34653 2 -0 .65 
5 2.83 NITRATE lo~"l., 668.220 4297 41168 2 3 . 03 
6 4.1 3 PHOSPHATE 101'\- 521.03 4 1194 15218 1 (1 .81 
7 5 . 13 SULFATE 'ttt.3'7,,. 605.173 3059 45354 1 -0 .96 

Rle: t=ldxldalal91010811.DI0 Sample: LHCSn3C11DB 

13.529 . 

11 .029 

8.529 

&.029 

3.528 

1.029 

-1 .471 
0.00 

3· NITRITE 

1 • FL\JORlOlt • <H.OIUO£ 

I 

1.00 2.00 3.00 
Mlnutts 

7-IUlfATE 

I 
t · PHO&f'HA TE 

I 

•.00 B.00 8.00 

,, ,; 
•'•· 

. .. ~:·l- . 

~·, , '!:,:· 

... 
' 



M 

.... 

WHC-SD-WM-DP-025 

----- ------------ -~ 9.:e,fr' . FE~~JiQ~-. ==--=---===========----============= 

Sample Name: LMCS/73C11DC Date: Wed Jan 08 17:49:22 1992: 
Data File c:\d ::\dAta\9.1.01(1801.020 
Method c:\dx\method\SYSTEMl.met 
ACI Address: 1 System: 1 Inject#: 20 Detector: CDM-1 

====================================~========~n=====~=========== ============ 

F:EF'OF:T '•)OLLJt1E 

1 

DILUTION FOINTS F:ATE START STOP AF:EA HE,J 

E~: ter-n a 1 

Ret: Con,ponen t: F'k. 
Num Time Name 

101 1805 5H:: 

ConcentratJon 

0.00 6.02 

Heiqht 

1000 

Area Bl. %Delta 
Code 

-----------------------------------------------------------------------------
.t .t • 12 FLl.J()F: I DE 49.880 1616 7921 1 1.52 
..... 1.53 C:HUJF:IDE 67.494 1298 6677 ..... o.oo .,: L 
.,. 
·-' 1. 78 NITF:ITE 10~ 300.760 5352 32280 2 -0.93 
4 2.!:,5 BF:OMIDE ~ 668.992 4418 3253'? 2 (1.00 
5 2.87 NI TF:ATE IDl.4 641.601:! 4215 39419 2 4.24 
6 1.18 F'HOSF'HATE qi .I 506.358 1l49 14746 1 2. (>3 
7 5.22 SULFATE 'l,.~ 593.579 2930 44393 1 0.64 

File: c:ldxldafal91010801.D20 Sample: l.HCS/13CI IDC 

13.539 

11 .039 

8.539 

N us 8.039 
, • NITRITI: 

I 4 • IROMI~~ NITRA ft 

3.539 
M 

-- 1,039 

-1 .481 

0.00 1.00 2.00 

I I 

3.00 
MlnutH 

J.ltJl.1ATE 

I 
1-PHO~TE 

I 

00 5.00 8,00 

-- 102 



WHC-S0-WM-DP-025 
/<,. 938' JJ7- ~,,IJ..•C:,V . ADDENDU.M 9 REV 0 

--- :: :'. :-.: :::_-- _. -------_-- --- --· --· .. · --- -- ·-- - -_ -- ·. _ .. ___ _ ,_:-·.-•· ·- - -- --- •·•· - -· --- -- ------ -.. -~----·---.. · -·-·_- -·--·-·-· . _. -•• · . . ··--- .... 

"'. • I 

j ' 

...r, 

"' 
q-, 

'• ' ·-· 

-

' - ' . ' . 
.- - ; : ~.,! • ;:; ; '-1 .:::~ ~;::. ·:: 

, __ . _-, -·· 

:-. . . . . 
f'. , ::.,;,l ': · 

-. · ···· ... , ... . 
-·; ...... ... . ;·\ : . .... :: .. . 

. : .. ,, . .; _· 

'-• .:.. ·•· , . .' \.. .. -
··• - -- _._ -

.. --,- ---... ,,,:-, - ~ -·- -' ,• 

.. , ·-:~ -~!. .::. ..:, • ., ~ •.) - . 

I OS' ,C\l, 

JJ1 ~ .. ri-Gv 

.: .... ! -- ":· .. ::··••-

.:, . •,._ ::.: I :~~ •,:;. ~: 

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

:- -: .::::_ ~-.. . :.; ~- : ::_ 

!.": ' .. 

~:- -. 

·- -- ,::: . .:.. 

·:··:: . - --- -

Ale: c: ldxldo.lol91011001.O22 Sample: LMCS/13C11DC 

i 
1E29j 

11 .0291 
i 
I 

8.5Z3 1 

i 
€.025 

~ · NiTP.1TE 

3.529 

1.023 

-i 471 ~ ' ! I ! I I I I I I I I I 
0.00 UC 2.00 

4 • ur,~~{'iiffTRA TE 

i I 

I I I I I I I 

3.00 
M!~wi~: 

9 • PHOSPHATE 

I 

I I I I 

4.00 

7 -SULFATE 

i \ 
5.00 

I 

I I ! I I I ! I j 

S 00 

SIGNATURE BELOW REPRESENTS CHEMICAL TECHNOLOGIST/ClfMIST 
THAT COMPLETED THE ANALYSIS RUN ON PAGES 103 TO 112 • 

103 ~, .. ~ 
(-10·0,'2_ 



0 

• .. . 

-

wHc~sD-WM~D~-02s. 
ADDENDUM 9 REV 0 

PAGES 104 THROUGH 106 WERE PULLED 

NOT REQUIRED 

104 



.n 

I " 

... . - . 

WHE-SD-WM-DP-025 
ADDENDUM. 9 REV O 

PAGES 104 THROUGH 106 WERE PULLED 

NOT REQUIRED 
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-

WHC-SD-WM-DP-025 
ADDENDUM 9 REV. 0 

···--· ,._. ·- -- --- ... -- - .,~ 

PAGES 104 THROUGH 106 WERE PULLED 

NOT REQUIRED 

106 



C 

,r 

·- ·•C ~: '. ?· I,-·: ·: -_, ·- 7" :.-~ -

.......... --·-·• .. · .... --··.- ··- ::.:: :::.::·:::: . . :...:·:·· 

__ \: "· - '; ·-· , .. , '.;:· ~-' '. r.r 

(" t_ _: .. I' : ··; 

;· •":.- · ... -- •~:'". ·-· j_ 

:'..: ~:.-.. ; ·_ E-

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

.... ::· T . 

~ •. 'o Jf,l..w,_ ,_,,,., .... ~i .. , ... ::, ..... 

,. :)::: :.=, ~- . ' ...... . 

~- _: ... ;_·_·:· 

.. ~- / ... :. 

---;;. : ~ :-_-:--;: ~: ··;- r::: ,.;;· -·-,:::: ·; .,:· 

r ... --... -:· ·7 r.: ., ., 
-

Ale.-c.- ltixldat:1191011001-D20 St1mp/e_- LMCS/13C11DC 
5.453 I 

I 
"I 

C - lj nJnnwr. 

IS -r/lTRATE 
' ! 

I 

2.453 ! ' I 
I•, 1 - FU.!OR1Dt: - CHLO F-cOE 

! l I 1 
o -PHOSPH.UE 

1.453 ! J 5 i 

l 

. •- :: -~ --: .. 

7 -Sl.ll FATE 

! 

I l I 1 0 4:,3 Ii, . , . , • • 

,~ ·.: - _,~,,, 1--·---- - -- . ~ -, 7 
--0 54i ..... I ..... ,-1 --.,---.-, -,~,-, --.,---.-, -i~--~~---,-1~,-, -~~---,-1~--~~--~l~-~,---.-1 -. -,-- -1-:~, - ~ ---.--~~---.-, _..,,j 

0.00 1 .00 2.00 3.00 4.00 5.OG S 00 
Minutes 

--· 1.07 

- I 



us 
' 

M 

-

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

, .. - ... ... . :: \.: ··, ·::.-.-.,: 

....... !--

l :: ~ 

WHC-SD-WM-DP-025 
ADDENDUM 9 REV 0 

···· ·:··t .. ·: ~ - " ,, , ... C. 

__ , ,,_.· --.:.. __ c-: ., , .Li', 

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

L" .:. ;_, .:. : I CJ >.: :::·, ---, :~ i-..; ··-· .::.·· 

::.:i t--!:: .. 

,•,·-:-,- ,--, 

.... ·-- .... " -· -~'•'"-=' 

. 2 43 
.. ::•,--, .. :::: -- -- ·. r- , 
.•• : .. : .• ~ •. i ..... :. .; ,, .,,;_ , 

- .. ·::. r-·, - .~ ~ 

. -:~'.- -: .. ic.:_ 

File: c:!dx!!i!!!!!!9!011001.D21 S!!.'np!e: R93? 
I 

54.071 1 
I 

! 
.. ., \-,:~ ! 

..,.., , \,I ; I\ 

i 
I 

24.071 1 

! 

14.071 

4.o7, I 
i 

-5 .929 ! I 

(I 00 
' I I 

I · FLUORIDE 

I 

! I 

1.00 
' I 

J · NITRITE 

I 

I ; I I I I I I I 

3.00 
Mir,uteE 

.. ' ... : '. _; 

Ci:···, T" 

.··, .. 
·--' ' - · 

_: ·.' ... : .. .:· .•.. :·· 

__; ••i·.,: . .•. 

5 • PHCSPHATE 

! 

1 I I I I I I 
I 

4.00 

(.\ . ' ·--

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

....... .. :~5 ::~: .:: :: 
c::i '-:• .. ·::· 

; ..:... ... . 

6 · SULFATe 
I 

I ! I 

5 oc 

I 

1 l ~ 
G.00 

--· 108 



WHC-SD-WM-DP-025 
. i. .:s ,ADDENDUM 9. REV 0. 

-, J:: ,,!;~~ih: - . : :. ·, .": : 'Ji "\::t::: 
rf''I L... _____ n_1_o_NEX_-,-._~,_J;•ME_ ... ,._·™_o_n_P_ARAME_- ·_ ··· _TERS ___ - _s_v_sTEM __ i._ME_T _____ __, 

.• 

t 

'>P;·. System Parameters 

~System Name : syst~~l/qpm . 
. :•. ··~.r: NL&mber of Detector~. ·•:•··•·••·•· , •••.••.••.•••.••.•••.•.••..•. 1 
.·~··; ),~_ Detector 1 Type.~.--;· '~,.:..',. :, .•••••• , · ••• ~-- •••••••• ~ •••• •.•........... CDM-1 
.?:tl':Detector1 real tiri1~ . plot _sc~le '·. (L1S) .....••••• ~-~•···~······ 20.00 

·: ;-'·.•._/:_ ;,,:Run '··· Time ·· ( minl.ltes) -~·-~"'~:-•••• ~ •••. ·: ·: ·~. · •••••••••••• - • • • • • • • • • • • • • • 6. C>C> --- .t ~~-~-~;~fn,~ _Rate (seconds) ••••••••• · •••••••••••••••• ~.......... 0.20 
. . • ~ ~ ..... . ~ :~_• __ ,'./_'•,;,_,.),-.• . . . . . .·• :_· ·. . . 
' : \?(:~' ·. 

: .. , ::\:· BEST AVAILABLE COPY 
DETECTOR 1 PARAMETERS 

Report Options 
Save Data File............................................. Ye;,:; 
Data File Name: c:\dx\data\91010801.D07 
Create ASCII Report File •.•.••.....•••...•..••.•...•.•••... No 
Prirlt F:eport............................ . . . . . . . . . . . . . . . . . . . ·y'es 
List Peaks Not Found in this run ••.•....................•.• No 
Report Unkno~~r,s FoLlnd in this rLtn •••••..•..•••••.• , • . . . • • • . Yes 
Print Chromatoqram......................................... Yes 
AutoScale Crwomatoqram to Hiqhest F·eak ..................... Y-=-s 
F i 1 1 F1 ea k s ~-J .i t h Ca 1 or • • • • • • • • • • • • • • • • • • . • • .. • • • • • • • . . _ • • • • . Y t? s 
Dra1,o, Gr-i d Lines on Chromatoqr :.:1111 .•.••....... ·...••..... . . . . . . No 
Label 1,o,i-th Peak Number •...•••.•.....•.....•....•.... · . . • . . . . Yes 
L"1bel 1,1itti F:etention Times on · Chro'matoq1ram ................. r,!o 
Label , ... ,i th Coir,pa,-,ent f\Jame •••••••• :.......................... Yes 
For-mat File Name: c:\d::\method\default.pr-t 

Inteqration P ~ r ameters 
Star t inq Pea k Widt h (sec onds) ... . .......... ··-~·· · · . . . .... . 
P f,;,ak Thr-eshc,h1 (m'·i or uS/data pt inte•r··val :1 ............ ... . . 
F'ea k Ar-e2. Reject ..•.•••..••..•.•..•..•. .. .......... .. . . . ... 
P,n::<. F:eject fo r- 1:;:i::ferenc:e Peak:: .......................... .. . 
Percent Retent ion Time Window for Re Te rence Peaks ......... . 

T .i.n-:s-

.l.28 

Inteqration Timed Events 

Description 

Start peak detection 
Sta~t peak d etectlo~ 

r•lumber 0-t Lev;;:ls -to,- Calibr-o:1ti.on ... . .............. . ..... . 
Ca libr-,:1 tion Fit Type •....•............. . ................. 

· Replace Or- Averaqe Calibr-ations .................•........ .. 
External or Internal Calibration .•............... . ...•..... 
Calibrate by Area or Hei.qht ...•...... ... .. . ................ 
Default In j ection '·Jolume, .....•....... . .......... .. ••...... 
Defaa\L1lt Dilution F a ctor ......•........ . ....... . .... .... .... 
Responsa F~ctor for Unknown Peaks .................... . .... . 
Calibration Standard Volume •..•...........•...•..... .. .. .. 
Internal Stand ,:1rd VolL11T1e .•.......•.........•...•.........• 

i C . O 
1:1 • =,,.)() 
1,:: :(i(! 
.:..C>C,(, 

6 
l]u ;:,d r 2, ·.: :i C 

F:ep l i:,c: c
E :: t 2r-r-, . .:.:. l 
P1 r-c;: ~-\ 
1 . C 
;_ i) t . •i · 
1. 1.) 

1. 0 

' -- Sample Unit ••....••••....••............•....•...•........• 
l . i) 

F Pt1 

109 



) 

Component# l F LUORIDE 
Refer·ence F'ecd: FLUOF: I DE .. 
Amount = f:'. O + l<llArea · + 1,:2*·Are<:<lt.2 
K0 - 6.84259E-002 
Kl - 5.41881E-005 
1:: :: = -6.00022E-OJ1 

1 1.lOOOOE-001 l9(C· 
2 2.BOOOOE-001 4256 
3 =•. 60000E -001 8846 
4 1.12000E-r000 1736=· 
5 2.19000E+OOO L!2679 
6 4.22000E-r000 8417=• 

Component# 2 CHLORIDE 
Reterence Peak FLUORIDE 
;;::muunt = K(l + KJ*;;:t-ea + K::~:A 1re2.r :r2 
: ::(; 
;,::.1 = 

::; . ·l 2o3:::,E-002 
9. =•3630E-OO:', 
-6. 22::;79E-Ol 1 

Level Amount 

1 
2 

4 

6 

1. 30000E-OC,1 
3. 3CH)•.)OE-OO 1 
b . 6 1.)000E-o,.:, 1 
l. 31000E·H)00 
:2. ::,BOOOE -i-0(,0 
~ . • OOOOOE ·'-0(>1) 

Co,111::wnr.:·r:t # 3 NI TR ITE 
Reference Peak FLUORIDE 

A1-E: a 

1239 
3208 
6~1()2 

12886 
:27 6::3 
::,388 '7' 

Amount= KO+ K11Area + K21Area*l2 
KO = 4.41934E-001 

1-. '=' t. en t l. c, r, 1 l. mt= 
\•J.i.ndoi,,, Si ::e 

WHC-SD-WM-DP-025 
ADDENDUM 9, REV 0 

Heiqht 

3 49 
848 

1706 
3475 
73::1 

12636 

f.:et.F·r:ti on Time 
L•Ji. n d c,i,,J Si:: E' 

Heiqht 

2~,2 
::567 

1 337 
2429 
::,0=,8 
9322 

F:etenticm Time 
vJindoi,,, Size 

l . '-' :-, 
7. 00"/. 

1 . ·t=· 
7. ,) Oi'. 

1. 6=, 
7. oo:~ 

Kl - l.39994E-004 
K2 = -2.77337E-012 BEST AVAILABLE COPY 

Level Amount Heiqht 

1 1. 2=,000E+(H)O 711=• 1213 
2 ~ lOOOOE+OOO 19:':.23 3097 ._,. 
3 6.18000E+OOO 39962 5860 
4 1.22300E+001 81819 12982 
c:: ~· 2.40000E+001 17096::, 24711 
6 4.62200E+00 1 328741 45930 

I 

: I 



.. 

., 

) 
) 

WHC-SD-WM-DP-025 
ADDENDUM 9 REV 0 

Component tt 5 BROMIDE 
Reference Peak FLUORIDE 
Amount= KO + Kl l Area + K21Are6 l&2 
KO = 8.78746E-00 2 
Kl = 1.819~5E-00 4 
K2 = S.81300 E - 01 0 

Le·ve 1 Amount 

1 
2 

4 
5 
6 

j • 2600(1E +000 
3 . 14000E ·H)O,) 

6. '.::6000E+ CH)0 
1 • 2 3 900::iE + OCil 
2. 4 :, 1 OOE+001 
4. 681(h)E+0('1. 

Component# 6 PHOSPHATE 
Reference P e2I : FLUORIDE 

9418 
1•.:,CH 1 
4~1736 
478'.:',~, 
9S::A4 

16780 9 

AmoLmt = KO + f,:: 1:tAn2a + 1<2~-Area&: :c ~: 
KO = 3. 9 9318E-001 
Kl = 3.1 7 750E-0 04 
K2 = -3.23707 E-010 

Lev el A rr,c,u,, t 

1 

.,.. 
,_;, 

4 

1. l·h)OCiE-t-(h.i •.) 
2 . 2:;:.)( >(lE • -i:) ()(> 

: .', . 6 ::;ooOE+C,(l(; 
1 . ~~ ~:6 ( ~(}E +(>() .t 
: .. · .. 1 st;c,( >E +c:c: 1. 
4 . 21 '.:',0 UE +•:) :) 1 

Component# 7 SULFATE 
Reference Peak FLUORIDE 

=--~/ 13 
c:iost, 

1 67!:11. 
::,;; ,47~~7 
74::4.:L 

l '.:',6618 

Amount= KO + Kl*Area + K2*A r e a *l2 
KO = 4.93833E-00 1 
Kl = 1.23085E-004 
K2 = -4.10577E-011 

Level Amount Area 

1 1.26000E+OOO 8321 
2 3.14000E+OOO 21:'.48 
":! 6.26000E+OOO 46141 -' 

4 1.23900E+001 97737 
5 2.43100E+001 21,)064 
6 4.68100E+001 440811 

:=;: et :::·r-.t.ion T imE.· 
~•J in d rn,1 5 i :: e:, 

<,·57 
2 477 
4 2 98 
8 '.:', 21 
8473 

F-:.2tent.i.or, Time 
l•Jindc:11-J Si:::e 

1 27 7 
2 6::_:",(l 
=,:-=16(> 

1107 7 

:=::c•ter:tion Time 
l•Jindo~·, Si ::e 

Heiqht 

:'.46 
1429 
2990 
6333 

1 3 628 
27239 

BEST AVAILABLE COPY· 

:-,, • . ! • 

·· ·:··· . 
. . , 

. != · ;" •. . 

. :' t ~. ' ·. . , . 

- . c c.: 
..;_ • _ 1 ~ I 

1. ou :: 

-:• r-i c= ..,.:1. C -' 
1 -) . ( ,O:·: 

4.90 
10 .1)0'1/. 

--· 

•'· · . 
: .. , . 

.. · 
::;-:-: :" 
.-~·\:·~:• 
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l'-1:' 

~ 

M 

_.,.- ,•-

IC Control File: 

Step Time 

Init 
Ir,i t 
Init 
Init 
Init 
Ir: it. 
Init 
Init 
Init 
Init 
Init 
Init 
Init 
Ird t 
Ir: .i. t 
I r, i t 
Ir·:i t 

1 0 . 0 
.1. (~ .. ( ; 

1 0. (i 

2 () . 1. 
2 0. l 
"'.• u. j .... 
~,:;; : :·1 . 6 
4 3. ( ) 

WHC-SD-WM-DP-025 
ADDENDUM 9.-REV O 

C:\DX\METHOb\SYSTEMl.TE 

CDM-1 Auto• ffset Off 
CDM--1 Recorder Me1rk OFF 
CDM-1 Temp. Comp. = 1.7 
CDM-1 Recorder Re1nqe = 
CDM-1 Cell ON 
CHA Heater= 25 Deq. ~ 
\/alve A ON 
\/e1lve B ON 
InJect ')al\·e OFF 
AC I f'-1u tosmp ClFF 
?1Cl F:LY 2 OFF 
P:CI TTL 1 OFF 
ACI TTL 2 OFF 
ACI AC 1 ON 
GPM S t 2.r· t 
Gi='M Hold Gradier:t L-lc,ct,: 
GF'M F:eset ON 
CDM-1 AutoOffset ON 
Star· t Sc:1mpl inq 
GPM F:est2t OFF 
CDM-1 Recorder Ranqe = 
Inject \.J2. l-..·e Cll·J 
GPM Run Gradient Clack 
Inject '·.J alve OFF 
P1C I hu to~mp ON 

Deq C 
0.1 us 

10.0 us 

BEST AVAILABLE COPY 

GpmFile: C:\DX\METHOD \ SYSTEM1.GPM 
Lo Pres~ure Limit= 200 
Hi Pressure Limit; 2000 
Eluant 1 DI WATER 
Eluant = SODIUM CARBONATE 
Eluant 3 SODIUM BICARBONATE 
Eluant 4 Eluant 4 

Time FlcM 

0.0 2.0 84 

•1-;, , __ 

1 8 

'l.3 

8 0 0 (l 

,·., :·::· .·- · . 

· "i1,liiif •·• .. ·. 
. .:~ .. 

: . -~· ·. 

: .. · } · . 
: \!/L·:.<i. 

-ii~itt'.{ ;. 

~-
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.I 

.. 

WHC-SD-WM"~DP-025 -
ADDENDUM 9 REV ·o 

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

ANALYTICAL BATCH 
Lab Segment Serial No.: Customer ID: 
R937 3AP891-5 
Analysis: Sample Prep: 
GAMMA ENERGY UNDIGESTED 

Instrument: Procedure/Rev: 
WB57Z37,WB57265 LA-548-121/D-0 
Technologist: Date: 
S. LAI 1-08-92 
Starting Time: Temperature: 
NIA N/A 
Ending Time: Chemist: 
NIA S. CATLOW 

Descriotion Lab ID Descriotion 
1 INITIAL LMCS CHECK STD R931-5530 11 
2 REAGENT BLANK R932-5630 12 
3 SAMPLE 3AP891-5 R937-5730 13 
4 FINAL LMCS CHECK STD R938-5530 14 
5 15 
6 16 

f--+-------------+------l 
7 17 
8 18 
9 19 

Lab ID 

'--'-1...C...0.,___ _________ __,_ ____ ___, c::::20:.::...J... _________ ___, _____ _J 

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

LMCS CHECK STD 48B49/.100 ml NIA 

SAMPLES RERUN. 

A-6000-881 (03/92) 

--- 11!1 



GAMMA E~ERGY· ANALYSIS - UNDIGESTED SAMPLE 

WHC-SD-WM-DP-025 
ADDENDUM 9 REv ·o 

·,_ ------ ----

GEA ........... 
? 

--· LA-5'18-121 

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

-:: RECOVERY 

C:...-10 

STD 

CCJLX ST911 VAL4-I I +1 . . RERUN R901/.S7E STD 

RESULl [ ;: REt:;, ~-1\, ·, ,-"1•101 ... ~p .. 
R.905 .l/7e STD VAL /,~ : ln,'/. 
RESUL r ;~ RE_C 

C.•h : ,.'fa..,_ 11
1 ;.C: /{ 

rs 

..... 
25 .... _ 

1 

....... s.., ... ,._ 
R 937.-5730 103AP 

er... , ........ ,,..,., 
12-16-91 15:5q 25 --· LA-54fil-121 -..... uCI/L .._ .... 

? In-/• -.S-•• 
~ ... c...c........,_,-_.. 
COUl~T AS uCI/L 
LASE/~ PRINTOUT 

C,\-137 
0 M 
£, IS, 

( ' .,. .. '-'-,. - ~ 

'. ,.r-. ,,,> 1-C·j,( 
<iJJ., !iti/(. 
i.J.4J..l.' I ~l j /l 

AAetrll • J - ·• ... 

... ~ 1-. .• • • ~ • 11•, 

.... _ 
l 

I 

GEA ....... .... 
? .u~ 

1./l .:l97 
i:::.. ,_........ ,, •• , 

,.. __ 
uCI/L 

12-16-91 l~:qq 2~ 

C..-ID 

ULK 

.... _ 
l 

,__._, .. c.~,...... 
COUHT AS uCI/L 
LASER PRINTOUT 

I.
. ,...a.'t-
1 I 

.._ ... 
"t rl >-
.__.., .. t.k ................. -

COLX Sll>II 
F:901 STD 

RESULT 
R90!'> STD 
RESULT 

... ,, 

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

12-16-91 l~: ~6 2~ -..... :, RECOVERY 
c-.,c.. 
tH 24W 

~•o 
':ill> 

411~1 ~ER 
VAL (S• l\1 : • 1 -~1 ·He . "' C./)._ 

:, REC ·, I • 10!> \/. VAL '"4<.A---, 
;: REC I 1 (;/ Ct-,o ' - , .~, -,.ID _.. /J. 

·1- ~-"'""1 =; ,o{/ . 

.... _ 
l 

.,. .. ·-~ 
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WHC-S0-WM-DP-025 
ADDE~OUM 9 RE~ 0 

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

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

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

ANBERRA SPECTRAN-F V2.06 SOFTWARE 

22 -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 

CA UNIT NUMBER: 1 / ADC UNIT NUMBER: 2.0 
ETECTOR NUMBER: 2 / GEOMETRY NUMBER: 43 
PECTRUM SIZE: 4096 CHANNELS 
RDER OF SMOOTHING FUNCTION: 5 
UMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK 
'EAK CONFIDENCE FACTOR: 85 .0% 
0£-NTIFICATION ENERGY WINDOW:+- 1.50 KEV 
RROR QUOTATION: 1.96 SIGMA UNCERTAINTY 

NVIRONMENTAL BACKGROUND SUBTRACTED 
.U CALCULATION PERFORMED 
lfASUREO ENERGY DIFFERENCES USTEO 
IULTIPLET ANALYSIS PERFORMED 

;PECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANO: 
\N :D BY: 69549 

iAMPLE DESCRIPTION: ~931-5530 
;~Q~ETRY DESCRIPTION: 22ML LIQ 
,AMPLE SIZE: l.OOOOE-03 LI 
,WDARD SIZE: l.OOOOE+OO EA 
\NALYSIS LIBRARY FILE: ANL205 
' 

/ CONVERSION FACTOR: l.OOOOE-01 

:OLLECT STARTED ON 8-JAN-92 AT 23:14:13 

:OLLECT LIVE TIME: 
REAL TIME: 
DEAD TIME: 

3000. SECONDS 
3002. SECONDS 
0.07 % 

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

NERGY CALIBRATION PERFORMED 17 -MAR-89 
FFICIENCY CALIBRATION PERFORMED 16-MAY-91 

--· 1.1.5 



- WHC-SD-WM-DP-025 
ADDENDUM 9 REV O . 22-S COUNTING ROOM 

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

PK ~ENTROID ENERGY FWHM BACKGND NET AREA 
CHANNEL KEV KEV COUNTS COUNTS 

IC 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. 
88 1332.24 9. 

2921 .88 1460.48 2.58 4. 154. 
B 1460.85 156. 

!-RROR QUOTATION AT 1.96 SIGMA 
>[AK CONFIDENCE LEVEL AT 85.0% 

• 
· - MULTIPLET ANALYSIS CONVERGED NORMALLY 
~ ~NVIRONMENTAL BACKGROUND PEAK 

l'AtKGROUND SUBTRACTION PER~ORMED USING FILE BK0012 
lACKGROUND DESCRIPTION: 8KG 
fAtKGROUND COLLECT STARTED ON 30-AUG-88 AT 16:46:00 
3ACKGROUND LIVE TIME: 60000. SECONDS 

-~ 

09-JAN-92 00:04:24 

; 

ERROR NUCLIDES 
~ 

24.5 CS-134, 
· rn-152 

22.6 CS-134, 
BI-207 

5.8 CS-134 
5.2 CS-137 

13.9 
7.3 CS-134 

20.l CS-134 
7.3 C0-60 
6.7 C0-60 

37.4 
16.4 K-40 
3.8 

· , 
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! I, WHC-SD- WM- DP- 025 
ADDENDUM 9 REV 0 

'. 22-S COUNTING ROOM 09-JAN-92 00:04:24 

;AMP'~: R931-5530 
~~ JLLECTED ON 8-JAN-92 AT 23:14:13 
lECA,tD 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 

lUCLIDE 

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

ACTIVITY CONCENTRATION IN uCi/LI 
DECAY 

MEASURED ERROR CORRECTED ERROR 

LLD<9.07E+OO LLD<9.07E+OO 
LLD<2.51E+OO LLD<2.51E+OO 
LLD<2. 13E+OO LLD<2.13E+OO 
LLD<5.64E+OO LLD<5.64E+OO 

:EPR144 LLD<l.31E+Ol LLD<l.31E+Ol 
:0-60 6.42E+Ol +-4.75E+OO 6.42E+Ol +-4.75E+OO 

:~SI LLD<l.19E+Ol LLD<l.19E+Ol 
:S-134 5.92E+Ol +-5. 25E+OO 5.92E+Ol +-5.25E+OO 

ENERGY COMPARISON 
(KEV) 

EXPECT DIFF 

59.54 
74.67 

356.02 
537.27 
133.51 

1332.50 -0. 77 
1173. 24 -0.70 
320.09 
795.84 -0.47 

\t,1 .l\ I· 
~ ~,LJ· o/1-

604.70 -0.43 
,ti.,; •I · ~ 137 7.57E+Ol +-5.79E+OO 7.57E+Ol +-5.79E+OO 661 .65 -0.44 

::u: 152 LLD<4.66E+OO LLD<4.66E+OO 1408.01 
]t-.•154 LLD<3.70E+OO LLD<3.70E+OO 1274.45 
:U-155 LLD<4 .11 E+OO LLD<4. llE+OO 105.31 
: -59 LLD<3.62E+OO LLD<3.62E+OO 1099.25 
I- 31 LLD<l .60E+OO LLD< 1. GOE +00 364 . 48 _, LLD<2.13E+Ol . LLD<2 .13E+Ol 1460.75 
.... A . J LLD<l.09E+Off LLD<l. 09E+OO 1596.20 
~N-54 LLD<l .33E+OO LLD<l.33E+OO 834.83 
~{\'-r 22 LLD<l.31E+OO LLD<l.31E+OO 1274.55 
~B-95 LLD<l. 64E+OO LLD<l.64E+OO 765.78 

. 'fP...237 LLD<8.56E+OO LLD<8.56E+OO 86 . 50 

.?U-239 LLD<l.19E+04 LLD<l.19E+04 129 . 30 
p 241 LLD<4.05E+05 LLD<4.05E+05 148.57 
R -224 LLD<2.59E+Ol LLD<2.59E+Ol 240.99 

· RA-226 LLD<2.39E+Ol LLD<2 .39E+Ol 186.10 
RU-103 LLD<l.48E+OO LLD<l.48E+OO 497.08 
RU103 LLD<l. 56E+OO LLD<l.56E+OO 497.08 
RURH106 LLD<2.91E+Ol LLD<2.91E+Ol 621.80 
SB-125 LLD<l. 25E+Ol LLD<l.25E+Ol 176.33 
SE-75 LLD<l.83E+OO LLD<l.83E+OO 264.66 
SN -113 LLD<2.09E+OO LLD<2.09E+OO 391.67 
SR-85 LLD<l.74E+OO LLD<l.74E+OO 513.99 
TH-228 LLD<l. 02E+02 LLD<l.02E+02 84.37 
U-235 LLD<l. 58E+OO LLD<l.58E+OO 185. 71 
Y-88 LLD< 1.11 E +00 LLD<l. llE+OO 1836.06 
ZN-65 LLD<4 . 27E+OO LLD<4.27E+OO 1115.55 
ZR-95 LLD<2 .91E+OO LLD<2.91E+OO 756.73 

------------------- -- ------ ---- --- ----
TOTAL l.99E+02 +-9 . 15E+OO l.99E+02 +-9.15E+OO 

STANDARD DEVIATION= 

EBAR = ***** MEV/DISINTEGRATION 
MAXIMUM PERMISSABLE ACTIVITY• l.28E-09 UC/LI 
TOTAL MEASURED ACTIVITY~ 1.99E+02 (+-9.lSE+OO) UC/LI 
% TECH. SPEC. 2 ****** (+-****) 

0 . 16 
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.. 

QUOTATION AT 1.96 SIGMA 
·•FIOENCE LEVEL AT 85.0% 

PEAKS NOT USED IN ANALYSIS 

:NTROID ENERGY NET AREA ERROR 
• ANNEL KEV COUNTS o/. 

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

WHC-SD-WM-DP-025 
ADDENDUM ·· 9 REV O 

GAMMAS/SEC 

l.90E+Ol 
3.06E+Ol 
2.lOE+Ol 

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION 

E OID ENERGY NET AREA ERROR GAMMAS/SEC 
H.WNEL KEV COUNTS % 

2~1.88 1460.48 154. 16.4 4.50E+Ol 

C'· 

M 

( I 

M 

. -
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,¥, 

1 

G t1 i1 M A 3 F' E C T R LI M ,;: 

~ ,. ? * t f *ft* i? t J ~ f i ~ l i * * ~ t * * * * ~ 1 * t * i * 1 

C t11~ BE F: ~; ,'1 SPEC l F: ii M - 1-- 1} 2 , 0 6 SO F Hh', F: E 

222 -S COUNTING ROOM 

P A R ~ M E T [ R 3 

HC~ UNIT NUMBER: 1 , 
DE TE CT O I~ H LIMB E F: ; ;.! , 

ADC l 1 N i T N LIMB EF: : •· , •., 

GEOM(H:'i' iWMBEF: ; 13 

SF'ECTRUM SIZE: 4096 CHANNELS 
ORDER OF SMUOrHIHG FUNCTION: ... _, 
NUMBER OF BACKGROUND CHANNELS: ..': 0 I-! E ,:; CH f: I DE OF F' E , ': t~ 

F' E t1 i< CO Hf I DEN CE H, CT OR : :-J: i . 0 ;.; 
1 DENT I F I C A T I ON E ME R G '( W I ND O lJ ! + ··· 1 , :~ 0 I, r IJ 
EF;:RoR ouu T rH I OH : 1 , '7 6 5 I GM:.', IHIC EF:H, t ii TY 

ENVIRONMENT~L BACKGROUND SUBT~ACTED 
- 6 L[1 C A I_ CI.! U, r I O M F' E r:: F Of: i-i E [I 

ilEASUF:ED ENERGY J1IFFERENCLS LISTED 
• ULTIF'LEf ~H~LYSIS PERFORMED 

' $ F· E C T RA L DA T h F' E Ari D IF: E C TL Y F FW M i·ll .1 L rJ CH tli·•! Ji EL U·/ 1 ': L Y / E F: t-liH) ,'. 

i:, tU,L YZED PY: t..'F: 

• · .LE DESCRIF'TIOM: F:932 -5630 1 03 AP 
G~0METRY DESCRIPTION! 2:ML LIQ 
SAMPLE SIZE: 2,2000E-02 LI 

" S H1 H [I AF: [I 3 I Z E ,. I. , 0 0 0 0 E t O O E ?t 
ANALYSIS LIBRARY FILE: Al-!L205 

/ C!Ji•!1)r_F:SIDN Fi'.1CTQF; : :;,,:,.::,o<:0 [ ·H 1•.) 

C (J L LE C T S H1 F: H : [1 U i'! 9 - J h ;./ - ',' 2 :H O 3 ; ~-; l ; l 3 

M 
CO LLECT LIVE TIME: 3000, SECONDS 

BEST AVAILABLE COPY 
r:: E ,:, L T I i-i E ·; 

DEAD TIME: 
300 2 . SECONDS 
0,07 ;. 

DECA'(ED TO 0. DrY(S r O, C•(iC,O HOUF:S BF.FOF:E: ·1 HE S ft.F:1 PF COi LE:CT 

E 14 ERG '( C ,:, L I B F: ~ 1 T I U i-1 F' F ;;; F OF: i11'·: [I l 7 - ii~·, F: <:l ~ 

FFFICIENCY CALIBRATION FERFORMEn l t-M~Y -91 
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. I< CEtHF:OID 1=:;,1 F-:F: r; ·,· FWHM B Ii C l;;G i·ID 

CHANNEL ~:;Et) KEt) COUNTS 

1 2921 • 16 .l 460, 12 1 ,69 4 

:I.B 1 -~ /)() , 85 

ERROR QUOTATION AT 1,96 SIGMA 

M[T (,;:: r::::, 

COUHl ::: 

I 
1 , -0 ... I 

1 ~j6 :• 

WHC-SD-WM-DP-025 
ADDENDUM 9 REV O 

EF:ROF; iWCL I i:1 E ;.~ 
., .... 

1Jc -, r.;- 40 ,. 
~) :, 3 

F' E ,·, i< C O ;,1 F I DEM CE L E 1,' EL :'1 T 8 3 : 0 ;.; BEST AVAILABLE COPY 
D - ENVIRONMENT~L BACKGROUND P~AK 

B~"-ICl<GF:OUND SUBTRACTION PERFORMED ui; ING FILE f:1{00:)12 

BACKGROUND DESCRIPTION: BKG 
Ei{1CKGF:OUND COLLECT STAF:TED ON 3(,-AUG-Sf.: ~:T 16:.46:(Hi 
BA n ; r; RO u H [I L I 1..' E T I ME ; 6 0 0 ( 11 i • 3 Er: OIHI s 

- ... 

-. 

1.20 



2 22-S COUNT I NG. ROOM WHC-SD-WM-DP-::025 
ADDENDUM. 9. REV 0 

o 9 - . ..1 ~ r~ -·;: c, -·: ; : _; ; :~:. 

SAMPLE: R93 2 -:;630 10J~P 

11 A T A C O L L E C T E D O N 9 - Hd~ - 9 2 11 T C, 3 ! 3 :i. ! 1 3 
J1J:." CAYE[I TO C,,. [1(1YS , O.l)OOO HUIJl :;·3 B:ToI :; E THL sr1:i1~:T OF CIJLl .[ L l, 

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

IWCL I DE ::, C T I l.-1 I l '( C U t-1 C I:: t-1 T ~l 1°1 l l rJ 1-1 :i: H u C i_ / L I EI-IEl::O'i' COi-lF'riF: r~ : 0I,I 

[IECi':Y 

ME~SURED ERROR CORRECTED ERRO~ 

Mi-2 -41 

i'.iM-·243 
Bh-133 
f:iA-140 
CEF'F: l ·14 
C0-60 
CF: -51 
CS-134 
CS-137 

- flJ-152 
EU-154 

C't u-1J:; 
~ E-59 
' 1-131 

,~ _,, 0 

Lti-140 
.. ,N-54 
IUi-22 

95 
r,. -237 
FU-239 

.• • U-·241 
F: ti-22 ·l 
: ~, --2:26 

F:U - 103 

LLD <2. ·l9E-·02 

LLD <6,99E-03 
L L D < 'I , 1 .H:: --0 3 
LLD < 1, -11 E-02 
LLD <3,77E-02 
L L (I < 6 , 'I ::; E - 0 3 
LLD <2,73E-02 
LLD <3,57E-03 
LLD <6 , 0 I. r:-:-03 
LLD <3,42E-02 
LLD <1,3-1E-02 
LLD <l , 18t:-02 
LLD <9,91E-03 
LLD <3,39E-03 
LLD <1,02F::-01 
LLD <7,56E-03 
LLD <•1 ,OlE-03 
LLD < l\ , 7~£-03 
LLD < 4,C>8E-03 
LLD <2,77E-O? 
LLD <3 ,-i7Et01 
LLD < 1, 05Ei-03 
LLD <6,3::.IE - 02 
LL0 < 6, o: .iF>02 
LLD <3, 19E-·G3 

\Ul03 LLD <3,36E-03 
RURHlOA LLD <: 7,0lF::-02 

r:cl P. -· 1 2 5 L L. fl < 3 , 2 ·1 E - 0 2 
SE-75 LLD <4,33E-03 
SN-113 I. .LD <'l,82[-03 
SR-8 5 LLD <4,66E-03 
TH-228 LLD <2,97E-01 
U ·- 2 3 :::; I Ll) .: I\ , 1 M-: - 0 3 
Y-8 8 LLD <3,12E-G3 
ZN -65 
Z F: - ·1:..i 

LLD <1,52E-02 
LLD < b , 3'i'r:-:-03 

0 , 0 0 i:-~ - '.) 1 + - () • 0 I.) E - 0 1 

ERROR QUOTATION ~T 1,96 SIGMA 
L L [I CO 1-1 F I DE N ci:-: I. EV F:: L (1 T 8::; , 0 ;~ 

L L D < 2 , ,l 9 E - 0 ? 

LLD <6,,9E-03 
L L 1:1 < -<'I , 1 :s F:: - 0 3 
LLD <1, ·11E-02 
LUI -.:: 3, 77E-02 
LLU <6 , 'l~iE-·03 
L.LD <2, 7'.:i E-02 
LLD <3,:07E-03 
I. LJ) < 6 , 0 .:.f-: - 0 3 
L L D -:: 3 , --l 2 E - 0 2 
LLD <1,34E-02 
LLD <l , lBE-·02 
LLD <9,'i1E-03 
LLD <3 , 39E-O i~ 
LLJ:1 <1,0 ) E-01 
LLD<7, :,,:;E-O:~ 
LLD <A , 0 11.' - 0 :r 
LLD <-1 : 7 t,E-03 
L L D < --l , 0 8 E - 0 3 

LLII -::2, 77E-02 
I..L.D <.3 , '17Et01 
LLD < 1, 03Eti:)3 
LLD <6, 33E-•'.'-:C: 
L L. 1:1 < 6 , 0 ~; E - C• 2 
LLD <3 , 19E-(l3 
L.LD -:: 3 , 36 E-G3 
1..LD <7 : 01E-· C•2 
LL.ft < 3,.: 1E-,:,2 
LLD <-l, 33E-G3 
LL.1:l <: 'l , E? E-03 
L L fl < ·1 , 6 6 E - -~l ~~ 

L. u, -.::: , 'i 7 E · · Cd 
t _ L fl < I\ , l ,:', i:-: - 0 3 

LLfl < ::O, l 2F-C•3 

LLD <1 , :::i2L-02 
l..l..D <,5, 3 / E-C·3 

O,O•)E-()1 +-(LOOE-Ol 

( l': E :_i) 

E>: F'EC f 

-- ,/' ,- ·-~ 
~ ... JO c- ... , 1-·---- .. , .... 
._I~ / t J' / 

1 33, ~-. .1. 

1332 :- ~] C, 

793, 8 ·1 
661 , .5;-; 

:i•108, C· J 
1274 , .1:-:; 

103 , 31 

l '160 , 7~ .. i 
1:;76, ::.:-:) 

83"4, 83 
127 1.\ ; J5 

-·,-=- -,... 
J C• ._1 t / C~ 

"'\, - A 

0 0 • , . ..' ',.' 

129 :- 3 0 
1 4 E; , ~; 7 
.240,';S: 
186,1 -:) 
-497,. CtB 
,f 9::--' .. OE 
6:C:1 , 3 0 
176 , ::-3 
:~ 6 -4 , <=· Cl 
3 ') 1 , ·=· 7 

313t9? 
8-4.3 7 

1 :r.i , 7 :i. 
1S36 .. ( ,<\ 

11.13 ,.:.:::; 

BEST AVAILABLE COPY 

t, L L [IE T E C T ED F' E.:. KS W H; E U S E Ii I H THE HI,) i'1 L Y !:, I S 

r· E :'1 i•:S ELlhir!,',T::.: ri [!'( Br,c1=: G:::011j-lf:1 HIJBTr.:r,r;rroi~ 

[1 I: FF 
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-~ 9..,1,16 1-160,12 ,.. , L 

M 

167, 1 3, 7 ,\ , 6BE+01 WHC-SD-WM-DP-025 
ADDENDUM 9 REV O 

BEST AVAILABLE COPY 
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WHC-SD-WM-DP-025 
ADDENDUM 9 REV O · 

* * * * * * * * * * * * * * * * * * * * * * * * * *.* * * * * * * * * * 
* * 
* 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 11:38:37 

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

MCA UNIT NUMBER: 1 / ADC UNIT NUMBER: 2.0 
DETECTOR NUMBER: 2 / GEOMETRY NUMBER: 42 
SPECTRUM SIZE: 4096 CHANNELS 
ORDER OF SMOOTHING FUNCTION: 5 
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK 
PEAK CONFIDENCE FACTOR: 85.0% 
J,OENTIFICATION ENERGY WINDOW:+- 1.50 KEV 
~RROR QUOTATION: 1.96 SIGMA UNCERTAINTY 

NVIRONMENTAL BACKGROUND SUBTRACTED 
~ D CALCULATION PERFORMED 
MEASURED ENERGY DIFFERENCES LISTED 
~UL TI PLET ANALYSIS PERFORMED 

PECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANO: 
~•·vzED BY: 61453 

SAMPLE DESCRIPTION: R-937-5730 
GEOMETRY DESCRIPTION: 22ML LIQ 
SAMPLE SIZE: l.OOOOE-03 LI 
STANDARD SIZE: l.OOOOE+OO EA 
~ALYSIS LIBRARY FILE: ANL205 

/ CONVERSION FACTOR: 4.9505E-03 

COLLECT STARTED ON 9-JAN-92 AT 10:48:2~ 
,..,... 
COLLECT LIVE TIME: 

REAL TIME: 
DEAD TIME: 

3000. SECONDS 
3003. SECONDS 
0.10 % 

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

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

-- 1.23 -·· 



222-S COUNTING ROOM 

I- " CENTROID ENERGY 
CHANNEL KEV 

1 1323 .11 661.17 
18 661.85 
2 2921.36 1460.22 
28 1460.85 

WHC- SD-WM-DP-025 
ADDENDUM 9 REV -0 

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

FWHM BACKGND NET AREA 
KEV COUNTS COUNTS 

1.65 122. 14893. 
36. 

1.94 20. 138. 
156. 

ERROR QUOTATION AT 1.96 SIGMA 
PEAK CONFIDENCE LEVEL AT 85.0% 

8 - ENVIRONMENTAL BACKGROUND PEAK 

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

. 09~JAN-92 11:38: 37 

ERROR NUCLIDES 
% 

1.6 CS-137 
13.9 

20 .0 K-40 
3.8 



. 

222-S COUNTING ROOM 
WHC- SD-WM-DP-025 
ADDENDUM 9 REV 0 -09-JAN-92 11:38:37 

SAMPLE: R-937-5730 
0/ COLLECTED ON 9-JAN-92 AT 10:48:25 
Dt~ .i EO 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.10E+02 LLD<l.10E+02 
AM-243 LLD<2.90E+Ol LLD<2.90E+Ol 
BA-133 LLD<2.48E+Ol LLD<2.48E+Ol 
BA-140 LLD<6.57E+Ol LLD<6.57E+Ol 
CEPR144 LLD<l.57E+02 LLD<l.57E+02 
C0-60 LLD<l.12E+Ol LLD<l.12E+Ol 
CR-51 LLD<l.33E+02 LLD<l.33E+02 
~~-134 LLD<8.32E+OO LLD<8.32E+OO 
t S-137 6.59E+03 +-l.72E+02 6.59E+03 +-l.72E+02 
f.V,-1 52 LLD<3.39E+Ol LLD<3.39E+Ol 
EU-154 LLD<3.33E+Ol LLD<3.33E+Ol 
f~- 155 LLD<5.02E+Ol LLD<5.02E+Ol 
FE-59 LLD<l.84E+Ol LLD<l.84E+Ol 
: 131 LLD<l.90E+Ol LLD<l.90E+Ol 

. ~-40 LLD<2.15E+02 LLD<2.15E+02 
[A-140 LLD<9.68E+OO LLD<9.68E+OO 
MN· r.~ LLD<8.65E+OO LLD<8.65E+OO 
NJ LLD<l.18E+Ol LLD<l.18E+Ol 
NB-~5 LLD<7.13E+OO LLD<7.13E+OO 
NP-237 LLD<l.08E+02 LLD<l.08E+02 
PV-239 LLD<l.50E+05 LLD<l.50E+05 
PU-241 LLD<4 . 79E+06 LLD<4.79E+06 
rot:-224 LLD<2.89E+02 LLD<2.89E+02 
RA,-226 LLD<2.96E+02 LLD<2.96E+02 
R0-103 LLD<l.96E+Ol LLD<l.96E+Ol 
lij,U03 LLD<2.06E+Ol LLD<2.06E+Ol 
RURH106 LLD<3.04E+02 LLD<3.04E+02 
S8-125 LLD<l.53E+02 LLD<l.53E+02 
SE-75 LLD<2.15E+Ol LLD<2 . 15E+Ol 

. SN-113 LLD<2.76E+Ol LLD<2.76E+Ol 
SR-85 LLD<l.97E+Ol LLD<l.97E+Ol 
TH-228 LLD<l.23E+03 LLD<l.23E+03 
U-235 LLD<l.96E+Ol LLD<l.96E+Ol 
Y-88 LLD<5.89E+OO LLD<5.89E+OO 
ZN-65 LLD<2.98E+Ol LLD<2.98E+Ol 
ZR-95 LLD<l .91E+Ol LLD<l.91E+Ol 

TOTAL 6.59E+03 +-l.72E+02 6.59E+03 +-l.72E+02 

EBAR = ***** MEV/DISINTEGRATION 
MAXIMUM PERMISSABLE ACTIVITY= l.16E-08 UC/LI 
TOTAL MEASURED ACTIVITY= 6.59E+03 (+-l.72E+02) UC/LI 
% ~- 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 -0.48 

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-SD-WM-DP-025 
ADDENDUM 9 REV- 0 

lETECTED PEAKS WERE USED IN THE ANALYSIS 

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION 

CENTROID ENERGY NET AREA ERROR GAMMAS/SEC 
CHANNEL KEV COUNTS % 

2921.36 1460.22 138. 20.0 l.81E+0l 

-... 
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WHC-SD-WM-DP-025 
ADDENDUM 9 REV 0 

•. . 
. • * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

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

• * 
~ * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

:ANBERRA SPECTRAN-F V2.06 SOFTWARE 

~22-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 

1CA UNIT NUMBER: I / ADC UNIT NUMBER: 2.0 
)ETECTOR NUMBER: 2 / GEOMETRY NUMBER: 43 
;PECTRUM SIZE: ~096 CHANNELS 
)RDER OF SMOOTHING FUNCTION: 5 
~UMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK 
JEAK CONFIDENCE FACTOR: 85.0% 
[i84TIFICATION ENERGY WINDOW:+- 1.50 KEV 
:RROR QUOTATION: 1.96 SIGMA UNCERTAINTY 

I .. 
:ij IRONMENTAL BACKGROUND SUBTRACTED 
. t CALCULATION PERFORMED 
1EA6URED ENERGY DIFFERENCES LISTED 
1ULTIPLET ANALYSIS PERFORMED ,.. 
\NALYSIS OF SPECTRUM SAVED IN DISK FILE: SD2988 
\NA' ""?ED BY: 

SAMPLE DESCRIPTION: R-938-5530 
~WMETRY DESCRIPTION: 22ML LIQ 
SAMPLE SIZE: l.OOOOE-03 LI 
™NDARD SIZE: l.OOOOE+OO EA 
~NALYSIS LIBRARY FILE: ANL205 . , 

/ CONVERSION FACTOR: l.OOOOE-01 

:OLLECT STARTED ON 9-JAN-91 AT 13:42:00 

:OLLECT LIVE TIME: 
REAL TIME: 
DEAD TIME: 

3000. SECONDS 
3001. SECONDS 
0.03 % 

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

cNERGY CALIBRATION PERFORMED 17-MAR-89 
: FFICIENCY CALIBRATION PERFORMED 16-MAY-91 
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'. 22 -S CO~NTING ROOM WHC-SD-WM- DP-025 
ADDEN DUM 9 REV 0 

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

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

IC 1126. 43 562.84 1.69 169. 146 . 

2C 1138 .45 568.86 1.69 169. 285. 

3C 1209 .24 604.24 1.67 160. 1598. 
4C 1217. 97 608.61 1.67 140. 39. 
5 1323 . 17 661.20 1.67 119. 1727. 
5B 661 .85 36. 
6C 1591.36 795.28 1. 78 121. 1034. 
7C 1603.48 801.33 1. 78 121. 79. 
8 2346.23 1172.67 2.02 73. 1039. 
9 2664.44 1331. 77 2. 15 24. 902. 
~~ 1332.24 9. 

10 2920.61 1459.85 2.35 16. 155 . 
1(18' 1460.85 156. 

:RR~r QUOTATION AT 1.96 SIGMA 
1EA . CONFIDENCE LEVEL AT 85.0% 

I"'.:' 
IILTIPLET ANALYSIS CONVERGED NORMALLY 

' IRONMENTAL BACKGROUND PEAK 
,,. 

:ACKGROUND SUBTRACTION PERFORMED USING FILE BK0012 
!AC GROUND DESCRIPTION: BKG 
lACKGROUND COLLECT STARTED ON 30 -AUG-88 AT 16:46:00 
lACKG ROUND LIVE TIME: 60000. SECONDS 

I"? 

-

Q9-JAN-92 15:00:15 

ERROR NUCLIDES 
% 

28.5 CS-134, 
EU-152 

22.7 CS-134, 
BI-207 

6.2 CS-134 
33.7 BI-214A 
5 .1 CS-137 

13.9 
8.6 CS-134 

34.4 CS-134 
6.7 C0-60 
6.8 C0-60 

37.4 
18.0 K-40 
3.8 
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WHC-SD-WM-DP-025 
ADDENDUM 9 REV 0 

'. 22-S COUNTING ROOM 09-JAN-92 15:00:15 

;AMPI E: R-938-5530 
lA7 1LLECTED ON 9-JAN-91 AT 13:42:00 
lECn, cD TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT. 

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

IUCLIDE ACTIVITY CONCENTRATION IN uCi/LI ENERGY COMPARISON 
DECAY (KEV) 

MEASURED ERROR CORRECTED ERROR EXPECT 

iM-241 LLD<9.04E+OO LLD<9.04E+OO 59.54 
iM-243 LLD<2.38E+OO LLD<2.38E+OO 74.67 
3A-133 LLD<2.08E+OO LLD<2.08E+OO 356.02 
3A-140 LLD<6.08E+OO LLD<6.08E+OO 537.27 
:EPR144 LLD<l.34E+Ol LLD<l.34E+Ol 133.51 
:0-60 6.46E+Ol +-4.82E+OO 6.46E+Ol +-4.82E+OO 1332.50 

1173. 24 
·~1 LLD<l.13E+Ol LLD<l . 13E+Ol 320.09 
:S-134 5.49E+Ol +-5.45E+OO 5.49E+Ol +-5.45E+OO 795 .84 

q 604.70 
:S-137 7.67E+Ol +-5.81E+OO 7.67E+Ol +-5.81E+OO 661.65 
:0 .152 LLD<5.79E+OO LLD<5.79E+OO 1408.01 
:U-154 LLD<3.83E+OO LLD<3.83E+OO 1274.45 
:0-'.155 LLD.<4. 25E+OO LLD<4.25E+OO 105.31 
~ -59 LLD<3.96E+OO LLD<3.96E+OO 1099.25 
:-131 LLD<l.65E+OO LLD<l.65E+OO 364.48 
~,,.,4r LLD<l .02E+Ol LLD<l. 02E+Ol 1460 . 75 
_A- LLD<l. 09E+OO LLD<l. 09E+OO 1596.20 
1N-54 LLD<l.57E+OO LLD<l.57£+00 834.83 
lA-22 LLD<l. 36E+OO LLD<l .36E+OO 1274.55 
l -95 LLD<l.53E+OO LLD<l. 53E+OO 765.78 
lP-237 LLD<9.22E+OO LLD<9.22E+OO 86.50 

· ,U: 239 LLD<l. 27E+04 LLD<l. 27E+04 129.30 
241 LLD<3.84E+05 LLD<3.84E+05 148.57 

iA-224 LLD<2.53E+Ol LLD<2.53E+Ol 240.99 
~226 LLD<2.30E+Ol LLD<2.30E+Ol 186 .10 

, W-103 LLD<l. 52E+OO LLD<l.52E+OO 497.08 
W103 LLD<l .60E+OO LLD<l.60E+OO 497.08 
~URH106 LLD<2.83E+Ol LLD<2.83E+Ol 621.80 
;B-125 LLD<l.25E+Ol LLD<l.25E+Ol 176.33 
;[ -75 LLD<l. 92E+OO LLD<l. 92E+OO 264.66 
;N-113 LLD<2.06E+OO LLD<2.06E+OO 391.67 
;R-85 LLD<l. 59E+OO LLD<l. 59E+OO 513.99 
rH-228 LLD<l. 08E+02 LLD<l. 08E+02 84.37 
J-235 LLD<l. 54E+OO LLD<l. 54E+OO 185. 71 
(-88 LLD<l.13E -Ol LLD<l.13E-Ol 1836.06 
~N-65 LLD<3.96E+OO LLD<3.96E+OO 1115.55 
~R-95 LLD<2.65E+OO LLD<2.65E+OO 756.73 

------- ------------ -- -- ---------------
fOTAL l.96E+02 +-9.31E+OO l.96E+02 +-9.31E+OO 

STANDARD DEVIATION= 

:BA~=***** MEV/DISINTEGRATION 
1AXIMUM PERMISSABLE ACTIVITY• l.30E-09 UC/LI 
fOTAL MEASURED ACTIVITY• 1.96E+02 (+-9.31E+OO) UC/LI 
~ TECH. SPEC .= ******(+-****) 

DIFF 

-0.73 
-0.57 

-0.57 
-0.46 
-0.45 

0. 11 

I 
- I 
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f QUOTATION AT 1.96 SIGMA 
-~NFIDENCE LEVEL AT 85.0% 

WHC-SD-WM-DP-025 
ADDENDUM 9 BEV 0 

PEAKS NOT USED IN ANALYSIS 

CENTROID ENERGY NET AREA ERROR GAMMAS/SEC 
CHANNEL KEV COUNTS % 

1126. 43 562.84 146. 28.5 1. 81 E+Ol 
1138.45 568.86 285. 22.7 3.56E+Ol 
1603.48 801. 33 79. 34.4 1.34E+Ol 

M 
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WHC~SD-WM-DP~o2s _ 
ADDENDUM 9 REV 0 

\ ACID DIGESTION ANALYSIS RES UL TS 
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Ta,k: 103AJ> 
SanpleNo.: R937 

CusilmerD: 3AP891-5 

Check 
Staidcl'd 

L.aDIU: ~.,1 

Acid Oi<P.stbn (12-27-91\ Comnlete 

ICP (01-22-92l 

Alunrum 112 % 

Balilm 97 % 

Cadniun 92.5 % 

Omnium 99.6 % 

Iron 102 % 

L.eoo 96 % 

Ma(JleSUll 114 % 

MalUCII..,.,., 95.8 % 

Sill.« 99.2 % 

Socfun 156.5 % -
Zirc 96.5 % 

-

•. _ 3 3 2 

ACID DIGESTION RESULTS 

BlcK'lk Sanple D~= 
~ ~, NA 

Comolete Comolete NA 

1.50E+2 uq'L 2.~E+5 uq'L NA 

<1.3lE+1 uq'L <6.50E+1 UQ/1.. NA 

<4.00E+o ugll 1.24E+2 ugll NA 

<8.00E+o uq'L 4.48E+3 uq'L NA 

<8.70E+1 uqll <4.35E+2 UQ/L. NA 

<8.00E+1 ua'l <4.00E+2 UQ/1.. NA 

2.44E+2 uq'L 1.14E+3 uqll NA 

<3.00E+o uqlL 4.50E+1 uqlL NA 

<8.00E+o ua'l <4.00E+1 UQ/L. NA 

1.74E+3 uqlL 2.05E+6 UQ/1.. NA 

2.74E+1 ua/L 2.21E+2 ua/L NA 

5d!8t Check 
StcK'ldcl'd 

NA ~ 

NA ComnlAte 

NA 121 

NA 100 

NA 92.5 

NA 107 

NA 126 

NA 93.2 

NA 116 

NA 97.2 

NA 98.3 

NA 1n.5 

NA 101 

% 

% 

% 

% 

% 

% 

% 

% 

% 

% 

% 

•• 

l> ::E 
0 :I: 
on 
l'T'1 I 
ZVJ 
00 
CI 
3: ::E 

3: 
.1.0 I 

0 
;;p -0 
l'T'1 I 
c::o ~ 0 IJ1 
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M 

Lab Segment Serial No.: 
R937 
Analysis: 
ACID DIGESTION 

Instrument: 
METTLER BAL. SNF04495 
Technologist: 
L. MORRISON 
Starting Time: 
N/A 
Ending Time: 
N/A 

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

10 

WHC-SD:WM-ciP-025 
ADDENDUM 9 RfV O 

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

ANALYTICAL BATCH 
Customer ID: 
3AP891-5 
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 
R.932-8605 12 
R937-8705 13 
R938-8505 14 

15 
16 
17 
18 
19 
20 

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

Lab ID 

Final Vol. of 
Standard 

LMCS CHECK STD ICP1-1848Z/10 ml ICP2-2848AA/1 O ml ICP3-3848AA/1 O ml N/A 

A-6000-881 (03/92) 

133 



.......... 
? 

,-...,u. e,.,c__....,.._ "-.... 
L i'ICS L:Ht:.CK tih l'lf'L£ 
Ll'IC~ l U --···- ___ ___ _ 
1•111~ 

-al.••.......... 

0o ... -
ACl)-l)(G 

........... 
·;• 

...... .__ 
c;1c; 

. :·.', 

WHC-SD-WM-DP-025 
ADDENDUM .9 REV 0 

ACID DIGESTION ·ANALYSIS 

"'--ID 
511) ~··· ? 

~,;:J.~1'ioi:."l-.m 
VOLUI-I£ 01'1 
CUl'll'"LC:TI Ul'I _~..,__.:_ __ 
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1a• n 
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... ~. 
"til'.T'D 

a... 1 .......... ,,,.., .. , 
l ~ -16-¥1 1 5 , ~7 ~5 

c.......,,o 
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WHc:sD-WM~DP~025 
ADDENDUM 9 REV 0 

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

ANALYTICAL BATCH 
Lab Segment Serial No.: Customer ID: 
R937 3AP891-5 
Analysis: Sample Prep: 
INDUCTIVELY COUPLED PLASMA ACID DIGESTION 

Instrument: Procedure/Rev: 
METTLER BAL. SNF04495 LA-505-151/B-0 
Technologist: Date: 
T. FRAZIER 1-22-92 
Starting Time: Temperature: 
NIA NIA 
Ending Time: Chemist: 
NIA L. OTTMAR 

Description Lab ID Description 
1 INITIAL LMCS CHECK STD R931-8550 11 
2 REAGENT BLANK R932-8650 12 • 

3 SAMPLE 3AP891-5 R937-8750 13 
4 FINAL LMCS CHECK STD R938-8550 14 ----'------------------i 
5 15 t---+-------------------1 
6 16 f---+--------------------i 
7 17 ------------+--------i 

I 
I 

! 

Lab ID 

~8-------------------i .._1_8+-----------+---------i 
9 19 f---+--------------------i 

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

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

LMCS CHECK STD ICP1 -1 B48AC/1 0 ml ICP2-2B48AD/10 ml ICP3-3B48AD/1 0 ml NIA 

A-6000-881 (03/92) 
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WHC-SD-WM- DP-025 
ADDENDUM 9 REV Q 

-----

ICP ANALYSIS - . ACID DIGESTION 

Se• -.ti No I Sample Po1n1 
- - -~ r - -h: 9~,.: . • -·Bf.,. ·,O 10,:,t-,F' 

O• •• I Time tuureo 

12-1.'i-<;il 1 '.",: tfr, 

Oe1e,m1n•11on Melh001S11nd••O Re1utt Un111 

ICF' LA-'.'.i()'.:i ·-·1 ~ii 1:•r-1:< 

S•mple Sue 
,.,. 

' so Ci)· 
fwn,a, II.I . C.acui.11on1. R•1ull1 

l'~FAGE I-.J T l:11...AHK 
141 1,s-•,a-,I,# 
z,, 2 • .,., £ I .., J.I 

Fe <I, -,uu .. -,f-1 
Cr <1,0 .. ,Ji 
&.. < I, Jo l.1 .. ,J~ 
,.,_, Vi'I ~ ~ -,JI 
An•lyll • \ 

S.ual No. 

ft1 .,_ /,-,.,El ,. "J /,/ 

199 < i, 0 -s /.,/ 

Pb <i',"•' .. 5/~ 
CJ <'i,o ,.s/..P 
IYln <l,() "J/..P 

Analyll • 3 

Sample Poin1 o.,. 

Analyll • 4 

cn.,g• eoo. 
H.I :..::,I W 

Cus1ome, 10 

m_1~ 

Analyll • ~ 

Tune l11ued 

R 937.-87501 103AF' l~~-16--1'1 115: 5'.'.l 
0.1erm1n.11on 

IC:F' 

S.mp,. S,,e 

710, so 

.,..,n0<11S11no1,o 

LA·-~',0~.',- 1 ~l l 
Re1uH Un111 

PPll 
CN1Q41 CoCle 

1'11~:~'IW 

Cu1to~r 10 

:'iAPB'.i> 1- ~i 

Flj (<I,..,)(.) -a <~.o cl .. J).P 

Poo111y 

~-~ ~:. 

R.,una 

0 

Puo,ny 

~~~) 

Re,una 

0 

;;;··<~s,·~·~) ;:r~· 2. 1a ~ ~ .. , ,, 

L, (-t,'{1E/)$")• '2,'Z.l li~i.5IJI 
Fe (<i,, 6 I )'S")•('I. l S"' £2. .. _, /~ 

,C,- (&.,s-£z;ts-)• 'l.'i'lEJ ... ,I.P 
&o.. r <1.10 c. ,).,), <.t-s~ 1:.1 .. 5/~ 

fT'lq (l,27njs-), l,/'11!3., 

Pb (<i.oe,µ)•<~.o •Z"J/..() 

CJ (z.n e/:X~)• '· '"IE z ;;I~ 

IY1" (<1.0):s-):: < ,. ~oc 1.,, /~ 
Ana,y11 • 4 Ana•yat --~ 

Hla Hn 

i 
I 
I 
I 
I-' 
I 

~-
!I-, 

1.36,1 
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WHC-SD-WM-DP-025 
ADDENDUM 9 .REV 0 

ilibritio~ Stindard : BLAMI 10:23 A" 2V 1/92 
.sl: nm : ALL_SI~ 
; -pp ·· ',teqntions : 3 Ott-Peak Integritioas: l 

------------------------------------------------------------
A• Al As B Bi ~t ~i Ci 

((Mm) !XPulm) (lPulm) (XPul ses) (lPulm) ( I Pu! ses) mulm) (ll'ulm) 
n Peal 1 2.013 8,773 o.m 1,474 3,883 1.188 2.m o.m 
n Put 2 2.021 8,799 0,714 1.476 3.898 1,189 2. 764 o.m 
n Put 3 2.018 8.800 o.m 1.463 3.890 1.188 2.m 0.502 
if Pei kl I 2. 118 8.344 o. 710 1.m 3.890 2.778 0.244 
TfrHk2 1 1.190 
HO -0.101 o.m 0.000 -0.011 0,000 -0.008 -0,050 o.m ,., . 0.004 o.m 0,014 0.007 0.008 0.001 o.m 0.001 
u.». 4.015 3.427 63,636 ml.666 1.m 6!.m o.m 

Cd Ce Co Cr Cu Eu Fe H, 
(lPu!m) (lPulm) (lPalm) (IPulm) UPulm) UPalm) (Hulses) ( IP a ls es l 

m Puk l 3.788 4.173 1.m 1.132 2.m 2.841 o.m 1.m 
la Puk 2 3.788 4.190 1.m 1.144 2.146 2.854 0.904 1.m 
) ill J.m 4.179 i.m 1,156 2.m 2.840 o.m 1.m 

· ltfPukl 1 l.882 4.134 i.m 1.149 2.091 2.m o.m 
:iU~ik2 l 
1m -o.m 0.047 -o .004 -o. 005 o. 048 -0.073 0.006 1.574 .. ., 
l , • 0.003 0.009 0.004 0.012 0.007 0.008 0.013 0.017 
~ l~.D. 3.126 1s.m 103.253 240.000 14.m 10,699 208.833 1.081 

I 

· Li Li "• fto fto · lli Nd 
- I 

(lfulm) (lPulses) (lfulml (IPulm) (lPulm) (IPulm) (lPdmJ (lMses) 
)'u ~ 2.590 o.m 3.347 o.m 0.582 0.947 6.023 9,809 
On I'~ - 2.597 o.m 3.348 0.249 0.583 0.941 6,031 9.m 
On Puk 3 2.583 o.m .3.351 0.249 0.582 0.956 6.m 9.8'1 
I ~eikl 1 2.m 0.362 3.350 0.227 0.580 o.m tm 9,815 
a that2 
!m -0.041 -0.004 -0.001 0.022 0.002 U19 0.083 0.073 
S ,D. 0.007 0.001 0.002 0.001 0.001 0.008 0.004 0.078 

• .S.D . 17.073 15.746 m.m 2.m 24.m 39.736 4.996 106.410 

Iii p Pb s Sb Se Si Sa 
((Pulm) (lPllm) ( lPul ses) (IPulm) !IPulmJ (lhlmJ (IPulml (XPulml 

On Puk I 1.840 o.m 1.076 0.707 1.100 1.160 2.416 4.292 
On Peil 2 1.m o.m 1.110 0,704 1.089 l.170 z.m 4.l09 
On Put 3 1.870 0.337 1.107 0.710 1.0BZ 1.148 Z.425 4.m 
Omeakl 1 1. 905 o.m 1.102 0.701 1.097 2.313 4.312 
Ott Ped:2 1.212 
ftean -0.050 0.014 0.002 o.oo, -0.007 -G. 053 0.112 -0.009 SIGNATURE BELm~ 
u. 0.015 0,005 0.007 0.003 0.009 0.011 o.m 0.009 REPRESENTS CHEMICAL 
1 U.P. 3v. ooo 34.m m.m 50.000 136.107 20.915 8.036 n.m TECHNOLOGIST/CHEMIST 

THAT COMPLETED THE 
SA Sr h Ti Tl V Zn ANALYSIS RUN ON PAGES 

(IPulses) (IPulses) (XPulm) (IPulm) (lPulmJ (IPulses) ([Pliml (lPmlm) 1.32- TO 213. 
Oa Puk 1 2.054 3.m 2.m 2.m 2,703 U0! 2.m t.m 
On Peak 2 2.039 3.182 2.515 2.671 2.717 1. 506 2.943 t.m 
On Peat l 2.041 3.180 2.569 2.669 2.720 I. 501 2.m 1.231 
ow ' I l 2.m 3.169 2.m 2.m 2.m o. 858 t , 01, I 2.774 1.478 

/~~ ftm -o. 008 0.010 -0.014 -0.096 -o. 061 0.025 0.011 0.377 

zv,: p- '1 :;;-
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u. 0.008 0.004 0.027 0.004 o.m 0.003 o. ov 0. 016 
WHC-SD-WM-DP-025 

~ R.s.D. '7.734 36.056 196.396 4.322 n.m 11.703 255. 257 4.226 ADDENDUM 9 REV 0 

Zr 
(lPulm) 

.ilk 1 3. 573 
o~ far. 2 3.578 
On Peik 3 3. 580 
Off Pukl 1 3,551 
01fPH~ 
ftun 0.026 
u. M04 
~ R.s.D. 13.868 

----------------------------------·•---------·-----------------·---------

C,!Hratiaa St.odard : m 1 10:25 Aft 22/ 1/92 
lask ni1e: ALL_Slft 
OD-?Hk !Dtegritions : 3 011-Puk bte,ritim : 1 
---------------------------------------------------·-------------------

h ~h Cl l Li "• Iii Sr 
((Pulses) (lPulml (lPulm) (lMm) (lhllses) (lPulml (lMm) (lPulm) 

On Pea k 1 m.m 119.m 121,418 6.186 205.560 '7.819 39.563 m.m 
Do Puk 2 m.m 119 .820 121.m 6.158 205.529 98.m 39 .441 m.m 

f":'on Puk 3 350.347 119.m 121.m &.n6 206.m 97.607 39.551 528,142 

fffukl 1 5,430 0.920 2.672 5.578 0.506 6,160 5. 109 

Off Puk2 1 2,308 
r,,:-ftm m.129 117 .205 120.m 3.495 200'- m 97.342 : n.m m.m 

I. 0.751 0.295 0.277 0.017 0,608 0.257 0.067 1.105 

s.D. 0.218 o.m o.m 0.480 o.m 0.264 0.202 0,211 

------------------------------------------·-------------------·--------

_ Calibration Shndud : 51ft 2 10:27 Aft 22/ 1/92 
hsk me : ALL_m 
OD-Peak Inteqri1ti0ns . : 3 Off-Puk lnttqr1tiODS : 1 
----------------------------------------------------------------------

0' Ag Cd Co Cr Cu Ft ftn Ni 

(lPulm) (lPulm) (lhlm) (lPulsesl (lPulm) IIPulses) ((Pulses) (lPulm) 

OD Peak l 69.448 m.m 93. 964 53.m 91.601 65. 871 m.m 92.591 

On Puk 2 70.303 m.562 95.536 53. 744 92,867 66.391 215,798 93.636 

011 Puk 3 70.326 m.112 95.453 53. 841 92.817 u.m m.m 93.831 

OffPukl 1 2.809 5.651 1.887 1.412 2.474 1.265 1,316 2.264 

Off Puk2 
ftm 67.217 526.993 93,097 52,134 89 .m 65,039 213.893 91.089 

S. D. uoo 3.m 0,885 0.430 0.717 o.m 1.528 G.6'17 

~ R.S.D. 0.744 o.m o.m 0.824 0.797 0. 610 o. 714 0.732 

y Za 
(lPulm) ((Pdm) 

OD Puk 1 32. 601 m.m 
OD Peak 2 32,m 246.962 
OD h1i 3 33.076 247.671 
·~Pukl 1 1. 903 

Pul:2 1.8&7 
ftUD 31.m 244 .407 

--· 1.38 



S.I. ~.255 1.779 
WHC-SO-WM-OP-025 . 

? R.SJ, 0.821 0,728 ADDENDUM 9 REV 0 

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

Ci,,uritioD Studu• : m 3 10:29 Aft 22/ 1/92 
l.sk me : ALL_m 
On-Peik lnteqritions : 3 Off-Peik lnteqritioas: I 
----------------------------------------------------------------------

Al B fto p Si 
(IPulm) (lMm) (IPulm) (IPulml (IMml 

Oo Peil 1 58.441 106.308 68.m 3.m 31.290 
Or, Puk 2 57.m 10),204 67,821 l,631 31.m 
OD Puk l 58.m 105.m 68.022 3.576 31.m 
ornuu 1 8.948 2.303 1.350 o.m 2.m 
Off Puk2 1 
ftm 49,265 103.485 66.790 3.266 28.56& 
u. o.m o.m 0.392 0.028 0.098 
Z R.S,D. 0.456 0.536 o.m 0.866 0.341 

Zr 
(IPulm) 

OD Pul 1 51.261 
On Pul 2 50,747 

• On ful 3 50.866 
fPukl 1 3.829 

0 fPukl 1 

.. HI 47.129 
s.~ . o.m 

. • .D. o.m 

-------------------------------------------------------·--------------
'• 

J ilihrition Shndud : Slft 4 10:31 Aft 22/ 1/92 
lisk me : ALL_Slft 

I ~-Pe~l lntegHt!DDs : l Off-Puk lntegrihOU : 1 
---•-••·•-•••••·•-----••••··r•--•---•••----•--••--•-••---•-•••••••• 

"' h )i Pb s Sb 
(lMml (IPulm) (IPdm) (IPllm) (lhlml 

On Pe,i 1 11.m 22.m 12.664 a.m 
On Pui 2 11.m 22.717 12.677 u.m 
Oo Pui 3 17.241 22.m 12.m 1,.m 

omuu 1 0.797 z.m 1.194 o.m 
OffPuk2 
ftm 16.502 19.789 11.445 18.488 
S,b, o.rn 0,105 o.m 0.103 

~ U.D, 0.312 o.m 0.480 0.556 

-------------------·------------------------·--------------------------

Cilibntion Shndud : m 5 
luk nm : ALL_Slft 

10:33 Aft 22/ 1m 

n•-Puk lnteqr1tions : 3 Off-Pui lnteqr1tio1s : 1 
·-----------------------------------------------------------------

Ce Li Nd 

4.928 
4.m 
4. 917 
1.119 

3,808 
0.010 
0.263 

Sa 

h 
(IPulm) 

37.813 
37,189 
n.m 
l.342 

34.108 
0.324 
0.951 

Se 
(lPulm) 

s.m 
8.026 
7,767 

1.307 
6,709 
0.045 
0.668 

1i V 
(lfulm) (lPulses) 

!So.793 3.115 
m.m l.137 
m.m 3.103 

3.267 3.m 

m.m -o.m 
0.846 0.017 
o.m 2.691 

SD Tl 
(lMm) (lfulml 

73.278 5.471 
93.020 ~.459 
92,m 5.464 
2.707 

2.888 
,o.m 2,577 
o.m 0.006 
0.391 0.234 
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IIPdm) ([Palm) (IPdm) (lPalmJ (IPulm) WHC-SD-WM-DP-025 -~ 
01 Puk 1 1U~6 m.m ).621 60.477 u.m ADDENDUM 9 REV O 
Oo Pul 2 14.179 rn.m 5.608 60.188 ll.042 

Peik J 14.213 m.584 5.638 ,o.m 13.074 
Peil! 1 6.760 6.462 o.m 14. 958 5.693 

ll:2 
1 . .. _., 7.439 308.730 5.031 45.m 7 .364 
S.D. 0.018 o.m o.m o. 166 0.016 
: R.5.D. 0.241 0.170 o.m 0.366 o.m 

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

Cilibrilion Sludud : m_HliEF 10:35 Aft 22/ 1/92 
!isl me : ALL_Slft 
On-Peik Inlegrilioos : J Off-Puk Inlegntim : 1 
---------------------------------------------------------------------

Ag Al As , h h Ji Ci 
(IPulm) (IPalses) (IPv!m) UPulml UPu!m) (lhlm) (lPulm) (IPulm) 

On Puk 1 8.615 16.707 2.416 11.905 36.829 12.121 4.788 12.702 
OD Pul 2 a.m 16.709 2,420 11.875 36.807 12. 109 4.849 12.689 
~D Puk 3 8.oll , 16.768 2.m 11.956 37 .106 12.201 4.804 12.806 

~ 11Pukl 1 2.m 10.039 o.m 1.614 4.287 3.603 o.m 
11Puk2 1 1.m 

ftm 6.276 6.689 1.677 10.298 32.627 10.797 1,211 12.412 
,- 5.D, 0.056 o.m 0.018 0.041 0.167 0.050 0.032 0.064 
~ U.t. 0.872 o.m 1,074 o.m 0.511 0.463 2.612 o.m 

~ 
ci Ce Co .. Cr Cu El Ft Hg 

(IMm) (IMm~ (lhlses) Uhlml (IPulm) (lPulm) (IMml (IPulm) 
Puk 1 51.870 · 5,222 10.108 6.070 10. 928 JJ.241 7.066 1.m 
!ik 2 51.811 5.235 10.118 6.079 10.924 33.183 7.015 i.m 

- uu Pul 3 52.m 5.230 10.245 6.097 11.002 ~J. 471 7.110 1.635 
omuu 1 4.080 4.462 1.602 1.214 2.224 l.m o.m 
OffPeak2 1 
ftm 47. 971 0.767 8.m 4.868 8.727 29.965 6.109 1.609 
5.8. o.m 0.007 0.076 0.014 0.044 0.152 0.048 0.023 
? R.SJ. 0.764 o.m 0.893 0.282 o.m 0.508 0.778 1.399 -

~ l Li Li ftg ftn "° Ni Nd 
(IPalses) ((Pulses) (IPulml (IPul ses) (IMm) (IPalmJ (lPulses) (lPulses) 

OD Put 1 2.m 0.878 23.278 19 .020 20.692 7.584 9 .388 14.967 
On Puk 2 2.m 0.876 23.126 19.021 20.m 7.599 9.383 15.015 
00 Puk 3 2. 974 0.881 23.254 19 .201 20.822 7.689 9.385 15. 068 
omuu 1 2.669 0.392 3.610 0.284 o.m 1.006 6.052 10.448 
Off Puk2 1 
ftm 0.293 0.486 19 .609 18. 797 20. 065 6. 618 3.m 4.569 
5.). 0.010 0.003 0.082 0.104 0.087 0.057 0,003 0.051 
i R.S.D. 3.563 o.m 0.417 o.m 0.m 0.858 0.075 1.106 

Ni p Pb s Sb Se Si 51 
(IPulm) (IPulml (IPalm) (IPllses) (IPalsesl (lPdses) (IPalses) (!Palm) 

Oo Puk 1 10. 402 0.666 2,298 2.606 1,483 2.022 5.652 5.217 
OD Peak 2 10.m 0.668 2.300 2.570 1.469 2.006 5.660 5.231 
01 Puk 3 10.447 o.m 2.304 2,603 1.480 2.028 5.691 tm 
~11Pukl 1 2.000 o.m 1.159 0.723 1.104 2.573 4.600 

'Puk2 1 1,294 
.. tU 8.407 o.m 1.142 1.870 o.m o.m 3.095 o.m 
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s. i. 0.037 0.005 0.003 0.020 0,007 0.011 0.021 0.008 WHC-SD-WM-DP-025 
? R.S.D. 0.444 1. 580 0.268 1.068 1.m 1,569 0,666 1.338 ADDENDUM 9 REV 0 

SA Sr h Ti Tl V w 11 
{IPulm) (IPulses) (IPulses) (IPulm) {IPulm) (IP»lm) (IPulm) (IPulses) 

·t. 1 11.m 53.m 6. 065 24. 868 3.106 4.m 3.206 23. 604 
. t: 2 11.m 53.m 6.033 24.832 3.111 4.499 3. 261 23.616 

On Peak 3 11.m 53. 7 6 9 6. 110 25,073 l.113 4.527 3,207 23.806 
011 Pukl 1 2. 199 3.449 2.759 2. 961 3.124 1.017 
Off Pe•k2 2.881 1.637 
ftm Ull 50.015 3.310 21.963 0.229 2.870 0.101 22.m 
S.}, 0,072 0.265 0.039 o.m 0.00~ 0.017 0,031 O.l!J 
i U.}. o.m o. 530 1,169 o~m 1.574 0.596 31.261 o. 500 

Zr 
(IPulses) 

On Puk l 8.m 
OD Peik 2 8.m 
On Puk. 3 8.485 
OfiPukl 1 4.041 
OttPuk2 1 

•n 4.413 
s:D. 0,027 

,-M.S.D. ~.609 

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

C'orrected Counts Shtistics 10:42 Aft Jmuy 22, mz 
µ •~ me : ALL_Slft 

Weig~t : 1 .0000 Solutioa Voluae: 1.00 
0~ ,ul lnte9ntion : 3 Ott-Puk lnbgntim : 1 
---------------------------------·-----------------------------------

,. tilyte Cbmel ftm [pulses S.). lpulses U.U. lpulm 
----------------------------------------------------------------------

1 -0.029 0.008 
2 m.m 2,441 
l -o.m O.Oll 
5 -o.m 0.027 
6 J .607 0.037 
7 23.398 0.165 

Si 8 0 .071 0.008 
Al 9 o.m o.m 
~ 10 0.700 0.061 
ID 11 118.341 0.937 
Cu 12 21.866 0.191 
Li 14 96. 934 1.041 
Co n 45.344 o.m 
Mi 16 22.527 0.199 
l, 17 -0.005 0.002 
Ett 18 -0.034 o.m 
Fe 19 15.999 0.108 
Ci 20 60.180 0.537 
Cr 21 13.207 0.147 
Hd ,, o.m 0.043 •• 

24 0.09& 0.014 
25 -o.m 0.016 
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-.... 
ii 26 170.929 1.580 WHC-SD-WM-DP-025 

;>"" 

p 27 0.209 0.007 ADDENDUM~ REV o "' 

s 28 0.140 0.006 
29 24.736 0. 204 .. 
3~ 0.006 0.008 
31 16.376 0.143 
32 ·0.003 o.m 

Se 33 0.472 0.007 
Ag 34 1.169 0.008 
Pb 35 o. 011 0.010 
Ii 36 ·0.115 0.014 
Cd 37 254.723 2.430 
i 38 n.m o.m 

39 0.847 0.00B 
ftn 40 52.302 0.440 
s~ 42 v.m 0.017 
V 43 0.020 0,005 
Be 44 -0.008 0.002 
Tl 45 -0.064 0.007 
-- -·- - ------------------------ .-----------------------------------

~ d,nti ty 1: SST! 
) 

sn mm Hutity 2: hmt 10:42 Aft Jimry 22, 1m 
.isk oaae : ALL_5lft 

Saple hight : 1.0000 Solutioa Volm : 1. 00 
"' D·Pe,l In leqn lions : 3 Off·Peik lategrltions: 1 
----·------------------------------------------------------------------

Zr Sr Ii h Hg SD Si Al 

~ •• Q 

(ppb) ( ppb) . tp,b) (ppb) (pp1) (ppb) {ppb) (ppb) 

-24.m 10140.137 ·86.699 ·6.7l1 1886.792 m1.806 ·28.236 -m.m 
I, 3.333 95.439 13.106 16.214 2095.869 36.463 5.189 14.m 

J.D. 13.685 0.941 15.116 240-904 111.081 0.707 18.376 12.809 
~ 

M Za Ca Li Co Iii Li h 
( ppb) (ppb) (ppb) ( PP• l I ppb l (pp~) ( ppb) (ppb) 

"m ·21182.957 10121.290 4940.101 9782.087 l0W.345 5147.689 -4.026 2.m 

- S.D. 1888.341 80.405 43.249 105.024 75.42& . 45.297 6.152 0.328 

? R.S.~. 8.914 0.794 o.m 1.074 0.742 0.880 152.804 12.820 .. 
0' Fe Ci Cr 114 c, S1 h p 

(ppbl (pp•l ( pp~) (ppb) (pp~) ( ppb) (ppb) (ppb) 

ftm 5079. 727 m5.m 5246.221 37.m m.m -1011.m 10191.m 1203.294 

u. 34.228 88.676 58 .m 19.423 39.627 45.822 94.219 44. 792 

? i.U. o.m 0.896 1. 109 51.796 29.m 4.531 o. 924 3.722 

s ftg As Hi fto St A9 Pb 

lppb) (ppbl (ppb) I ppb) l ppb l (ppbl lppbl ( ppb) 

fteu 57.m me.m 4.619 9906.810 ·o.729 264.796 387.985 15.181 

S.D. 6.404 41.896 9.106 86. 990 t.rn 23.093 2.m 16. 709 

? R.SJ. 11.046 0.825 197.126 0.878 24.661 8.714 0.596 110.070 

Ti Cd l ftn Sb y h 

(ppb) ( ppb l ( ppb) (,Pb) ( PP•l (p p~) lppb l (ppb) 

Nm ·2 .402 10136.84' 4944.m 5187.189 5044,87& 5069.121 -2.m 0.000 

u. 1.m 96.678 49.174 46.m 42.391 90,m 3.184 0.272 

~ i.SJ. 77.396 0.954 o.m 0.894 0.840 1.787 m.m 759244.483 

Tl 

--- 1.42 



ftm 
s. i. 
~ R.S. 0. 

I ppbl 
·26.308 
52.m 

201.277 

Corrected Cownts St,tistics 
1Hk me : All_Slft 

10:44 Aft Jlmry 22, 1992 

Suplt ~eight : 1.0000 SohtioA Volm : 1.00 
OD-Pul Inte•r.tior,s : 3 Off-Put !Dteqr,tim : 1 

WHC- SD-WM..,D P·-02 5 
ADDENDUM 9 REV o· 

~o,lyte Chmel ftm lpulses S,D. lpdm ?k.5.D. lpulm 

Zr I -0.151 0.008 
Sr 2 0.028 0.010 
ii 3 5.105 0.046 
1• 5 -0.017 0.002 
H9 6 1.601 0.007 
SD 7 -0.039 0.016 
Si 8 o.m • 0.001 
Al 9 1.227 0,019 

10 -0.039 0.013 
Z1 11 -0.019 0.010 

j < u 12 0.104 0.006 
Li 14 0.002 0.002 

~ Co 15 0.014 0.016 
· 16 -0. 062 0.008 

Li 17 Lm 0.009 
rr 18 81.191 0.314 

19 0.021 0,008 

• 20 o.m 0.022 
Cr 21 0.001 0.001 
lid 22 12.306 0.053 
Ce 24 1.m 0.015 

7 1 25 1,858 0,005 
26 -o.m 0.008 

•p 27 o.m 0,002 
28 0.010 0.004 

ftg 29 0.012 0.001 
As 30 0.087 0.011 
Ni 31 0,0ll 0,013 

"° 32 0.006 0.006 
Se 33 -0.044 0.013 
A; 34 16.961 0.087 
Pb 35 2. 916 0.017 
1i 36 -o.m 0.009 
Cd 37 -0.074 0.038 
8 38 0.044 0.017 
l 39 -0.048 0.008 
ftn 40 -0.005 0,006 
Sb 42 -0.000 0.011 
V 43 0.056 0.002 
h 44 -0.003 0,002 
Tl 45 -0.045 0.007 

·--------------·-------------------------------------------------
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I~enlitr 1: SST2 m mm IdeDti ty 2:-Dmct 10:45 Aft Jimry 22, 1992 
risk nm : All_5 1ft 
c,.., e ~tight : 1.0000 So h lion Yohae : 1.00 

i i: Integritioas : 3 Off·Peik !Dtegritions: 1 
' ---------------------------------------------------------------

Zr Sr . ii h Hg 
(ppb) (ppb) ( ppt) ( ppbl (ppa) 

ftein -78.050 0.704 5m.m -1.m mB.302 
S,D. 3.m o. 408 46.443 1.rn loS.287 
: U.D. 4.m 58. 002 o.m 62.463 24.098 

V la Cu Li Co 
( ppb I (ppb) ( ppb) (ppb) (ppb) 

fte.o 1m.m -33.983 12.605 o.m 3,762 
S.). 413.112 0.827 t.m o.m 3.m 
t R.U. 27 .088 2.m 11.m 51.962 90. 566 

Fe c. Cr Nd Ce 
(ppb) (ppb) (ppb) (ppb) ( ppb) 

ftua 4.870 44.348 2.382 5417,846 5182,026 
SD . 2.384 l.m o.m 23.702 41.477 
• .S.l. 48. 949 8.100 16,666 o.m • 0.800 

V s ft9 As N• fto 

. (ppb) ( p~b) (ppb) ( ppb l ( ppb) 
fteu 4.280 -2.192 100.129 -31.808 -3.917 
.J. U97 o .• 119 ll,020 7.975 1.Sll 

i R.S.D •. 95.711 s·.m 13.003 25.071 46,792 
~ 

Ti Cd ) ( ftD 
(ppb) (ppb) (ppbl I ppb) I ppb) 

,'eu -5.065 o.m 10.714 -38.078 -o.m 
u. 1.201 1.497 3.m 46.845 U40 

k'.U. 23.703 201.m 31.110 123.025 72.99/. 

Tl 
(ppb I 

e D 110.183 

bl· 48,899 
? R.S.D. 44.380 

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

Corrected Counts St•tistics 
Task nm : All_Slft 

10:46 Aft Jimry 22, 1~92 

Suple Weigbt : 1.0000 Solution Volm : 1.00 
On·Ptik lategritions: 3 Off·Pe1k lntegritioas: 1 

Aulyte Cbmel ftm lpulm S.D. (palm U.S.J, lpulm 

Zr 1 2~.m o.m 
Sr 2 0.033 0.005 
h 3 -1.962 0,009 
h ) u.m 0.083 

6 28.274 o.m 
7 0.146 0.030 

WHC-SD-WM-DP-025 --
~ ADDENDUM 9 REV 0 ~ 

So Si Al 
( ppb) (p pb) (ppb) 

-6. 834 -n.m m.870 
3.502 o.m 7.017 

~1.m 0.934 2. m 

Ni Li En 
( ppb) ( ppbl (ppb) 

-2.658 5345.549 m1.m 
1.741 36.m 20.m 

65.522 o. 684 o. 387 

Sa h p 
( ppb) (ppb) ( ppb) 
5473,068 ·26.453 68.134 

13.219 0,448 14.299 
0.242 1.692 20. 987 

Se A4 Pb 
(ppb) (ppb) ( ppb) 
n.m 5212.080 5103.057 
35.396 . 26,429 29.536 

:150.019 o.m o.m 

Sb y h 
(ppb) (ppb) (ppb) 

33.270 21.341 0.771 
58.m 1.556 0.272 

176.054 7.291 35.m 
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Si 8 12. 869 0.084 . WHC-SD-WM-DP-025 
Al 11. 902 0.075 ADDENDUM g REV 0 

10 J2.m o. 184 
Zo 11 0.033 0. 004 
Cu 12 0 .067 0 .004 
I 14 0.003 0.005 
Co 15 ·0.073 0.007 
Ni 16 0.m 0.007 
L, 17 ·0.006 0.001 
E~ 18 ·0.122 0.003 
Fe 19 0.034 0.00b 
Ci 20 0.167 0.002 
Cr 21 0.019 0.007 
Wd 22 0.058 0.047 
Ct 24 0.059 0.007 
S1 25 ·0.062 0.002 

•• 26 0.0~4 O.OOJ 
p 27 1.m 0.024 
s 28 4.796 o.m 
ft' 29 0.009 0.001 
As JO 4.151 0.069 

31 0.122 • 0.005 
fto 32 JJ.062 0,217 

-se n 1.m 0.016 
J4 ·O. 067 0.013 
35 ·0.071 0.018 
36 37. 560 0.219 
37 ·0.211 0.006 
38 0. 055 0.014 

~ 1 
39 ·0.046 o.oo, 

' 40 0.015 0.006 
. 42 0.053 o.m 

"' V 43 14.699 0.101 

r 44 ss.m o.m 
• Tl 45 0.662 0.006 
---------------------------------·-------------------------------·------
Identity 1: sm. STD mm Iden ti ly 2: ~inct 10:47 Aft Jimry 22, 1992 

sk nue : ALLJ!ft 
Suple VeigH : 1.0000 SohtiDD Yohae : 1.00 
0n·Ptik Iolegr•tioas: J 0ff·Pe•k Iategr•tions: 1 
------------------------------------·--------------------------------

Zr Sr )i Ti Hg SD Si Al 
(pp~) IP?bl (ppb) (ppb) (pp&) ( ppb) (ppb) (ppb) 

ftm 10J74.m o.m •1927.m 9822.885 mmo.m 34.096 8767.007 4212. 401 
u. 69 .374 o.201 ,.m 49.027 13471.857 6.m 57.394 21.m 
? g .S. D. o.m 21.m 0.486 o.m 0.891 19.572 o.m o.m 

V Zn Cu Li Co Ni l• Eu 
( ppb l (ppb) I pJb) (ppb) (ppb) ( ppb) ( ppb) (ppb) 

ftm -1004769.m -29.m 4.303 0.471 ·15.548 74.713 -a.on ·3,196 

SJ. 5647 .467 o.m 0.816 o.m 1.617 1.m 2.325 0.201 
i i.S.D. o.~62 1.176 18.972 96.627 10.~01 2.077 28.872 6.278 

Fe Ci Cr Nd Ce S1 h p 

(ppb) (pp.) (ppb) (Jpb) (ppb) (ppb) (pp.) (ppb) 
h1. ... 8.788 ·15.064 , .529 -6.m 32.rn ·153.386 1.391 10014.m 
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- --
u. 1.715 o.m 2,779 20. 615 18.643 6.102 o. 182 150 .949 WHC- SD-WM-DP-025 = 

::. ! U.D. 21. 787 1.m 29 .166 315.571 56.m 3.m 13 .093 t.m ADDENDUM 9 REV 0 --
ftg As Na fto Se Ag Pb 

( ppb l ( ppb) (ppb) (ppb) ( ppb l ( ppb l (ppb) (ppb l 
5162.055 -2.m 4992.287 23,727 9955.903 4507.147 10,297 -12a.m 

s .• H,738 0, 119 83,014 2.874 65.276 45.131 3. 971 Jo.m 
~ u.n. o. 809 4.441 1.663 12.111 0.656 1.001 lU68 24.m 

Ti Cd l ftD Sb 'I 'h 
t ppb) ( ppb) ( ppb) (ppbl ( ppbl (ppb) (ppb l t pp~) 

ftean 4932.950 -4.707 12.844 -2a.m 1.266 313.429 9887.285 9845.211 
u. 28 .625 o.m 2.685 49 .901 o. 582 11a.m 68.m 59.m 
: U.D. USO •.m 20. 907 176.057 45.969 37.774 0 .688 0.609 

11 
( ppb) 

ftm 5189 .108 
s.~. 39.565 
t R.s.n. 0.762 

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

~ recbd Counts Shtislics 10:50 Aft January 22, 1992 
hsk me : ALL_m 
S iph Weight : 1.0000 Solution Yolu_u : 1.00 
~ Peak Integntions : 3 Off-Peak lo.tegralim : 1 
-------------------------------------------------------------------·---

•· Cbanne l ftm Xpulses S.I. lpdm U,S,), lpulm 
----------------------·----------------------------------------

fl 23.361 0.086 
Sr 2 o.m 0.001 

3 -1.946 0.012 
h 5 16 ,431 o.m 

"ll'f 6 28,162 o. 180 
7 o.m 0.027 

51 8 12.862 0.060 
9 11.875 0,044 

w 10 32.308 o.m 
ZD 11 0.080 0,010 
Cu 12 o.m 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 
Ca 20 0,711 0. 003 
Cr 21 0.013 0,007 
Md 22 -0 .097 0,081 
Ce 24 0.040 0.001 
Sa n -0.081 0,002 
i, 26 o. 017 0.001 

27 1.65~ 0.007 
28 4.541 0.043 

II~ 29 0.021 0.001 
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As JO 4.m 0.044 
WHC-SD-WM-OP-025 H• 31 0.098 0.008 

fto 32 32.774 0.177 ADDENDUM 9 B.EV 0 
Se 33 1.m o.m 

~ 

A~ 34 -0. I 52 0.001 
Pb JS -0.038 0.006 
Ti 36 37. 215 o. 141 
Cd 37 -o.m 0,016 

38 0.061 0.005 
39 -0.054 0.006 

ftn 40 0.019 0.003 
Sb 42 0.031 0.007 
V 43 1tm o.m 
b 44 54.716 0.198 
Tl 45 o.m 0.004 
----------------·-------------------------------------------·-----------

ldt~tity 1: sstl H48id Identity 2: 10:51 Aft J.nuiry 22, 1992 
i.sk me : ALL _Slft 
Si1p!P Weiqbt : 1.0000 S0Jutioa Voluu : 1. 00 
Oa-Peil lnleqr.tioos: 3 OfMuk Inlt9ntim : 1 

--------------------------------------------------------------------
Zr Sr Ji h Hg Sn Si Al 

(ppbl (ppb) (ppb) ( ppb l (ppl) (ppb ) ippbJ (ppb) 
t1A 10270.800 o.m -1911.419 9766.ool 1505000.000 19.m 8961.728 4682.016 

S.D. 37.637 0.039 12.388 30 .644 1om.m 6.023 42.073 18. 151 
t.S.D. o.m 6.p67 0.648 o.m 0.676 30.811 0.469 0.388 

~ II Zn Cu Li Co Iii Li Eu 

-re 
(pFbl ( ppb) ( ppbl (ppbl (ppbl (ppb) (ppb) I ppbl 

-991740.056 -25.489 2.567 -1.m -is.m 79.501 -10.738 -4.947 
,SJ. 4696.m 0.818 0.471 o.m 1.742 2.m 2.m 0.273 
? R.S.D . 0.474 3.211 18.361 26.339 11.m 2.m 21.m 5.m 

Fe Ci Cr IU Ct 51 h p 

(ppbl ( ppb) (ppb) (ppb) (ppb) (P,pb) (ppb) (ppb) 
ftun 14.822 74.865 7.146 -75.m -18.169 -211.038 0.974 1om.m 
'5:1. 2.m 0.500 2.779 35.843 2.739 6,102 0. 034 44.m 

.SJ, 14 .268 0.6&8 38,889 47,169 15.075 2.892 l.m 0.440 

s ftg As K• "° Se A, Pb 
(ppb) (ppb) (ppb) (ppbl ( ppb) (ppb ) ( ppb) (ppbl 

fttiD 5209.757 -o.m 4924.478 9.134 9869.129 446S.456 -15.568 -11.m 
S.D. 46.648 o.m 53.493 5.063 Sl.467 41.877 o.m 9.960 
i i.U. o.m 34.641 1.086 55.429 0.)42 o.m 1.133 13.983 

Ti Cd ) [ ftn s~ ~ h 
I ppbl (ppb) (ppb) (ppb) I ppb) (ppbl (ppb ) (pp~) 

ftm 4887 .798 -7.067 13. 941 -75.067 i.m 199.614 9785.996 9734 .039 
s.,. 18.411 o.m 1.006 ~2.518 o.m 3U76 38.m 35.207 
l i.S.D. o.m s.m 7.217 43.319 n.m 17.522 0.397 0.362 

Tl 
( ppb ) 

ftm 5165.162 
S.' 2s.m 
l o.m 
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----------------------------------------------------------------------

ected Counts Shtistics 
m: ALL_Slft 

10:S7 Aft Jmuy 22, 1992 

So~ie ~eigbt : 1.0000 SoMioA Yalm : 1.00 
Oduk Integntiau : 3 Off-Puk htegntioas : 1 

Ahilyte Cbmtl ftm lpulm 

Zr 
Sr 
ii 

T • 
Hg 
Sn 
Si 
Al 

la 

, e 
Mi 
i 

Eu 
e 

c~ 
r ~ 

s 

Se 
~g 
Pb 

Ti 
Cd 
I 

ftn 

Sb 
V 

Be 
11 

1 
2 
l 
5 
6 
7 
8 

10 
11 
12 
14 
15 
16 
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 
44 
45 

0,008 
o.m 

-o.m 
0.012 
1. 587 
0,003 
1.368 
2.726 
0.152 

12.091 
4.497 ~ 

-0.010 
4.572 
4.430 

-0.005 
-0.072 
3.190 
6.318 
2.637 
0.187 
0.038 

-o. 051 
17.136 
0.014 
0.027 
4.997 
0.866 
1.716 
l.361 
o.m 
l,330 
o.m 
7,712 

25.m 
4. 911 
1.&87 

10,582 
0,210 
i.rn 
5,568 
0.074 

s.t. lpulm 

0.005 
0.006 
0.022 
0.007 
O.Oll 
0.016 
0.014 
0.007 
0.027 
0.028 
0,018 
0.009 
0.028 
0.012 
0.001 
0.006 
0,008 
0.021 
0.006 
o.m 
0.011 
0.008 
0.053 
0.001 
o.oo, 
0.015 
0.009 
0.004 
0,007 
0.013 
0.012 
0.012 
0.018 
0.219 
o.m 
0.005 
o.m 
0,004 
0.009 
0,013 
0.005 

~R.S.D. lpdm 

H-~til7 1: rev Identity 2: IC'J 10:58 Aft hmry 22, 1992 
im: ALL_Slft 

___ ple Veigbt : 1.0000 Sohtion Volm : 1,00 

Wl:IC-·SD-WM-DP-025 
ADDENDUM 9 REV O 
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Oa-Pul htegr•tim : 3 Dff·Pe•k lnlegr•lio1s: 1 WHC-SD-WM-DP-025 
. --------------------------------------------------------------------- ADDENDUM 9 ~EV O 

Zr Sr Ii T• Hg · Sn Si Al 
{ppb) (ppb) {ppb) (ppb) ( ppa l {pp~ ) (ppb) (ppb) -. 

fte1 • ·7.920 0.182 ·408.966 15.m 754.717 2.425 882.584 m.so9 
s 2.017 o.m 22.207 3.m 740.190 3. 516 9.874 3.m 
~ k •• • 0, 2~.m 121.847 5, 431 2U20 98.075 144.981 1.119 o.m 

V ZD Cu Li Co ~i Li Ev 
{ppb ) { ppb ) ( ppb ) ( ppb) {ppb l (ppb ) { pp b) ( ppb ) 

fteu ·4345. 086 1005.082 1007.m ·0.841 1026.m 1021.m· ·5.368 o. 088 
S.D . 82U06 2.m 3. 980 0.858 6.167 2.802 4.027 0.401 
t R.S.D. 18. 976 o.m o.m 102 .059 0.601 0.274 n.019 m.m 

ft Ci Cr IU Ce Sa •• p 

(ppbl (pp~) (JPb) ( ppb) 1m1 (ppb) (ppb) I ppb) 

ftm 1011.308 999.706 1049,m 43.m ·22.734 ·123;094 1021.704 0.024 
5.). 2.600 3.469 2.m 14.065 30. 044 23.513 :i.131 7.150 
t R.S.D. o.m 0.347 0.228 32.534 132.m 19.101 0.306 29928.777 

s ftq As Ni fto St Ag Pb 
( ppbl (ppb) (ppb) (ppb) (ppb) (ppbl (ppb) (ppb) 

ftUA 13.862 1022.400 1038.594 992.761 1007.040 986.084 1048.047 1038.712 
It ». 9.86& 2.995 11.118 2.432 2.006 H.m l.m 20.m 

t R.5.b. 71.176 o.m 1.071 o.m 0.199 3,492 o.m 1.W 

Ti Cd I I ftn Sb V Be 
(ppb l ( ppb) (ppbl (ppb) (ppb) (ppb) (ppb) (ppb) 

~n 1022.m -1029 .883 m.960 10093.177 1021,208 1m.a97 . 1017 .166 991.832 

5.D. 2.m 8.716 5.709 30.905 2.m 21.m 6. 114 2.224 

. '· o.m 0.846 o.m 0.306 0.240 1.862 0,601 o.m 

- Tl 

I 
(ppb) 

ftm 962.657 ~·· 38.013 
? R.S.D • 3.949 

. ----------------------------------------------------------------------
0,. 

Corrected Couots St•tist1cs 10:~9 Aft Jimry 22, 1992 
hsk om : ALL_5lft 
Suple ~eigbt : 1.0000 So!AtioD Voluu : 1.00 
On·Puk lateqHtiDAS : 3 Off·Peit lateqrilioos: 1 
----------------------------------------------------------------------
Aulyte Cbmel ftm lpulm S.D. (pulses U.S.D. lpulm 
-----------·------------------------------------------------·-----------
Zr 0,004 0.003 
Sr 2 ·0.011 o.m 
Bi 3 ·0.114 0.022 
h 5 o.m 0.00, 
Hq 6 1.564 0.014 
Sn 7 ·0.039 o.m 
Si 8 0.094 0.006 
~ I ' o.m 0.022 

10 ·0.069 0.029 
l D 11 0.046 0.002 
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Cu 12 o.rn 0,008 WHC-SD-WM-DP-025 -_..., 

Li 14 -0. 024 0.003 ADDENDUM 9 REV 0 
Co 15 -0.019 0.011 

16 -0. 067 0.012 
17 -0. 004 0.001 
18 -0. 089 0.003 

F ~ 19 -0. 000 0.010 
c. 20 0.288 0.002 
Cr 21 -0.016 0,006 
lid 22 -0.076 0,082 
Ct 24 0.004 0.007 
S1 25 -0.045 0.012 ~. 26 -0.023 0.008 
p 27 U12 0.003 
s 28 o.m 0.012 

"• 29 0.007 0.001 
As 30 0 .003 0.007 
Ni :ll 0.020 0.016 
fto 32 -o.m 0.002 
Se 33 -0.018 0.008 
Ag J4 -o. 112 o.oo; 
p~ 35 0.001 ~ 0.010 

~ i 36 -0. 118 0.006 
Cd 37 -o.m 0.049 
' 8 38 -0.012 0.011 

39 -0.089 0.007 
ftD 40 0.006 0.007 
}b 42 -o. 010 0.010 
y 43 0.018 0.003 

M o H -0.012 0.002 
45 -0.064 0.010 

---•-·--------------------------------------·-------·-·-------------

N d~Ltil)' 1: ICI Identity 2: !Ci 11:00 AK Jmuy 22, 1992 

Tuk am : ALL_51ft 
-Si1plP Weight : 1,0000 Sohtioa Yoluu : 1.00 

OD-PUk lotw,hm : 3 Oft-Puk htegntiODS : 1 
~ ·----------------------------· --------------------------------------
0-, 

Zr Sr Ii h Hg Sn Si Al 

( ppb) (ppb) (ppbl (ppb) (,,11 (pp~) (ppb) ( ppb) 

Km -9.rn -0.834 -64.520 10,889 -547.170 -6.760 -12.m -40.968 

u. 1.m o. 185 22.110 5.121 m.m 11.042 4.m 9.016 

? i.U. 14.m 22.m 34.268 47,026 m.942 163.337 34.m 22,008 

ZD Ca Li Co Ni Li Eu 

(ppb) l ppb) ( ppb) (ppb) (ppb) ( ppb) ( ppb) (ppb) 

ftHD 2m.rn -28.m -2.037 -2.287 -3.364 -3.m -1.341 -1.073 

S.t. 890.139 0.198 1,797 0.350 2.377 2.802 4.027 0.211 

? R.S.D. 36.540 0.697 88.233 n.m 10.m n.m 300.306 19.684 

Fe c. Cr Nd Ce Sa h f 

( ppb) (ppb) ( ppb) ( pp~) I ppb) ( ppb) (ppo) (ppb) 

ftUD -1. 906 4. 909 -4.m -66,179 -m.m -10U28 -1,391 -12.m 

u. 3.316 0.286 2.m 36,524 . 1'.237 35.178 0.488 19. 904 

'k.SJ. 174.010 s.m 53,186 55. 189 16.o05 33,6)4 n.oso 161.038 

5 "' As N, fto Se A' p~ 
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(ppbl ( ppbl (ppbl - ( ppb l (ppb) 
ftm 2s.m -3.m -0,982 ·38.294 -s,m 
SJ. 12.m 0.119 8,426 9 .697 0.460 
~ U.D. 50,486 l.m m.787 25.323 7.767 

Ti Cd B ~D 

(ppbl l ppb l ( pp~) tppbl (ppbl 
ftun -2.m -3.938 -o.m -279.484 
u. 0.800 I. 964 2.094 38,298 
? U.D. 28.641 49.872 1081.688 13,703 

II 
(ppb) 

ftm ·26,308 ......... , 
S.D. 68.277 
i R.S.D. m.m 

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

Corrected Cmts Shtistics 11:02 Aft Jmuy 22 1 mz 
, nk am : All_Slft 
Suple Veigbt : 1.0000 SolutioD Volm : 1,00 
o·Puk lote;rations : 3 Off·Pui lattgntim : 1 

------------·-----------------------------------·-----------------------,_ 
Aulyb Chmel ftm lpulses 5.D, lpdm U.S.), lpdm 
-----------------------------------------------------------·----------

Zr 
Sr 
ii .. ,-... . 

.,. 
Sa 

(' Si 
Al 

- V 
ZD 

• ~ Cu 
Li . 

0-. co 
lli 
Li 
Eu 
ff 
Ci 
Cr 
Md 
Ce 
Sa 
h 
p 

s 
ftg 
h 
Mi 
K~ 

"' 

1 
2 
3 
s 

7 
8 
9 

10 
11 
12 
14 
15 
16 
17 
18 
19 
20 
21 
22 
24 
n 
26 
27 
28 
29 
30 
31 
32 
n 
34 

-0.034 
m.02s 
-0.109 
-0.009 
1.m 

23,051 
0.076 
o.m 
o.rn 

117.438 
21.817 
97,278 
44.759 
22.m 
-0.006 
-o.m 
15.862 
60.024 
13,060 
0.246 
0.076 

-o.m 
170.340 

o.m 
o.m 

24,m 
0.008 

16.323 
0.007 
0.466 
1.m 

0.003 
4.869 
0.006 
0,022 
0.024 
o.m 
0.004 
0.027 
0.040 
1.m 
0,380 
1.540 
0.787 
o.m 
0,000 
0.007 
0.276 
1,144 
o.m 
0,044 
0,005 
0.011 
3,239 
0.003 
0.002 
o.m 
0,001 
o.m 
0.004 
0.010 
0.017 

0.383 
o.m 

182.m 

-· (ppb) (ppb) (ppb) WHC-SD-WM-DP-025 
95.&26 -3.m ·2.919 ADDENDUM 9 REV 0 
21.m 1.m 17.281 
n.m l6.873 591.949 

Sb • V h 
l ppb l lppb) lFPbl 
·15,758 ·Ull ·0.771 

~0.476 1.696 0.356 
m.m 35.m 46.156 

- I 
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P• 3) 0.003 O,OJO WHC-SD-WM-DP-025 
Ii 36 -0.122 0,004 . ADDENDUM 9 REV 0 
Cd 37 250.m 4.689 

38 · 25.624 0,510 -
39 0.847 O. OJ7 
40 51.893 o. 947 
~2 0.923 0.023 

V 43 o.m 0.003 
Be H ·0.007 0.001 
Tl 4~ ·0.064 0.004 
----------------------------------------------------------------------

Iden ti ly 1: SST! SH mm Identity 2: hrect 11:03 All Jmuy 22, 1992 
hsk me: ALL_m 
Si•ple Weight : 1.0000 S0lutio1 Volm : 1.00 
Oa·Pe•k IAte~r•tions: 3 Off·Puk hte9uti0Ds : .1 
----------------------------------------------------------------------

Zr Sr Si h H; Sa Si Al 
(ppb) ( ppb) (pp.) (pp• l (ppa) ippb) (ppb) ! ppb) 

fte.n -u.m 10087.837 ·59,816 3.168 11se.m 5083,367 ·25. 538 -m.m 
u. 1.m J90.366 s.m 12.m mo.&o& 93.142 Z.926 11.m 

V :u.D. 5.328 1.887 9,282 404.849 m.m 1.832 11,459 9.lJl 

'11 
Zn C1 Li Co Ni l• E1 

M ( PP•l (ppb) ( ppb) (ppb) ( ppb) ( ppb) (ppb) ( ppb) 
ftm -11190,m 10043.812 4928.'31 9816.m 10038.2_31 5091.751 -9.396 1.029 

' S,D. 1m.m 166.695 85.m m.m 111i.m :86.037 0.000 0,461 
~-R.U. 6.133 .· 1.660 1.744 1.583 1.m 1.690 0.000 44.826 

M 
Ft C• Cr Nd Ce Sa h , 

(ppb) ( ppbl (ppb) (ppb) ( ppb) (ppb) (ppb) (ppb) 
~ ..... n 5036.319 9869 .606 5187.m ~- 4. 908 79.517 ·1043.573 10156.386 mo.m 

s.n. s1.m 188.874 99.509 19.443 14.055 32.290 m.m 15.m 
, : U.1. 1.740 1.914 1.918 396.101 11.m 3,094 1,902 1.24& 

s ftg As N• fto Se Ag Pb 
(ppb) (ppb) lppb) ! ppb) I ppb) (ppb) I ppb) l ppbl 

r") Nm 38.802 5041.102 7.406 9874.786 -3.716 259,915 378.820 1.168 
0' S.D. 0.680 92.172 1.m m.m 1.218 22.m 5.087 18.287 

~ i.S.D. 1.m 1.828 18.m 1.443 32.769 8.836 1.343 15u.m 

Ji Cd ) I "' Sb V h 
( ppb l ( ppb) ( ppb) ( ppi) (,Pb) (ppb) (ppb) (ppb) 

ne.n ·l.362 9966.148 4963.522 5189.136 5005.418 4883.516 0.006 0.178 
u. 0.571 186.m 98.798 97 .088 91.334 121,lol 2.058 0.103 
? R.5.1. 16. 983 1.872 1.790 1.871 1.m 2.481 37116.685 57.723 

Tl 
l ppb) 

ftm ·28.703 
s.». 25,901 
: R.S.D, 90 .240 

-----------------------------·----------·------------------------------

.ecte4 Counts Stitistics 11:04 Aft Jmuy 22, 1992 

1S2 



hsk U&e: m_m 
SuplP Weigbt : 1,0000 Solulioa Yoluu : 1.00 
0a·Puk hteqnlim : 3 0ff-Puk lnteqrilions : 1 

WHC-SD-WM-DP-025 
ADDENDUM 9 REV~ 

•· -ly le Cbmel ftm (pulses S.D. (pulses 

0.006 
0.008 
0 .041 
0.012 
0.022 
0.027 
0,002 
0.002 
0.020 
o.oo, 
0.001 
0,012 
0.010 
0.011 
0.00& 
o.m 
0.008 
0.006 
0.004 
o.m 
0.006 
0.005 
0.002 
0.003 
0,008 

U.S.). lpulm 

l r 
Sr 
h 
r i 
Hq 
Sa 
Si 
Al 
w 

Za 
Cu 
Li 
Co 
Ni 
Li 

L! Eu 
Fe 

r '1 c~ 
Cr 

M Nd 
Ce 
51 
h 
p 

As 
I Ni 

fto 
_ Se 

Aq 
""') Pb 

Ti 
0- Cd 

~ 

l 
ftD 
Sb 
y 

Je 
Tl 

1 
2 
J 
) 

6 
7 
8 
9 

10 
11 
12 
14 
n 
16 
17 
18 
17 
20 
21 
22 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
3) 
36 
37 
38 
39 
40 
42 
43 
44 
45 

·O.m 
U11 
$.006 

·0.051 
1.604 

·0.014 
-0 .oo, 
1.183 

-0.021 
0.032 
0.100 

-0. 018 
0.012 

-9.094 
1.297 

so.m 
0.014 
0.849 
0.005 

12.m 
1.886 
1.m 

-o.m 
0.018 
0.020 
0,013 
0.087 
0.031 
0.019 

-o.oso 
16.731 
2.868 

-0,141 
-0.044 
0,016 

-0.071 
-0 .003 
-0.008 
0.068 

-0.004 
-0.046 

· 0,002 
0.002 
0.020 
0.004 
0.002 
0.051 
0.020 
0.001 
o.m 
0.023 
0.002 
0.002 
0.011 
0.001 
0.002 
o.oos 

Ueotity 1: sm m mm Identity 2: hmt 
hsk me : ALL_5Iff 
Suph Weiqbt : 1.0000 Solution Yolm : 1.00 
0n-Puk 1Dte9ntioos : 3 011-Puk hte9nhou : 1 

nun 

Zr 
(ppb) 
-78.344 

Sr 
(ppb) 

o.m 

Si 
I ppol 
5096,781 

11:05 Aft Jmuy 22, 1992 

Ti 
( ppb) 
-21.974 

Hq 
( ppal 
1716, 981 

Sn 
( ppb) 

-1.m 

Si 
( ppb) 
-85.283 

Al 
( ppbl 
301.801 

153 



.... ..... 
". J~J ;J..:ijt U4Y 1264.433 5.871 I. OH o.m 

Z U.L 3.128 m.w 0,808 31.170 73,643 - m.JSci i.m o.m WHC-SD-WM-DP-025 
ADDENDUM 9 REV 0 

w ZD Cy Li Co Ni Li Eu 
I ppb) lppb) (ppb) I ppbJ (ppb) ~ 

(ppbJ (ppb) (ppb) 
m.1ov -29.607 11. 850 -1.682 3.588 -10.m 5236.812 5262.497 
618.198 o.rn 0.131 1.164 2.m 2.539 25.892 2t304 

: R.U. H.m 2.m I, l 03 69.195 n.m 2),314 o.m o.m 
fe Ci Cr Nd Ce 51 Bi p 

( ppb) (ppb) tn•l (pp•l I ppb) ( ppb) ( ppb) (ppb) 
ftua 2.m 97 .682 3,970 5m.m 503o.866 5347.m · 25. 937 24.771 
S.D. 2.m 1.010 1.731 46.m 15.m n.m 0.091 19.904 
: U.D, 108. 606 1.034 43.588 0.872 o.m o.m o.m 80.286 

"' As Ni fto Se Aq . Pb 
(,pb) ( ppb) (ppb) .(ppb) (ppb) (ppb) (ppb) (ppb) 

bu ll,870 -1.850 100.130 -31.605 o. 000 4.878 5141.919 ms.m 
s.o. 8,094 v.314 2,084 12.407 1.205 6.038 15.508 35.m 
: U.D. 58.355 1&.973 . 2.081 39.256 1383018.090 123.781 0.302 0,705 

Ti Cd_ • ftA Sb V h 
(ppb) (ppU I ,Pb) ( ppb) (ppU (ppb) (ppD) (ppb) 

-5.895 1.910 5.163 -172.408 -0.616 -5.252 28.977 o.m 
0.076 0,722 4,501 8.921 0,147 57 .862 0,778 0.272 
1.283 37.802 87 .169 5.175 23.876 1101.747 2.m 45,823 

Tl 
( ppb) 

ea 100.605 
38.013 

) . n.m 

--------------------------·-------------------------------------------

-C-Orrected Counts SMistics 11:06 Aft Jimry 22, m2 
hsl am : ALL_Slft 
Suple Vei4bt : 1.0000 Solulio1 Volm : 1,00 

~ -Puk Integritions : 3 Off-Pul Integutim : I 
----------------------------------------------------------------------

S.D, lpdm n.s.D. lpulses 

Zr 23,446 o.m 
Sr 2 0.020 0.005 
Ji 3 -1.m 0.043 
Ti 16.m 0.166 
H9 6 28.065 0.158 
Sn 7 0.069 o.m 
Si 8 12.850 o.m 
Al 9 11.m 0.086 
M 10 l2.465 o.m 
ZD 11 0.047 0.004 
Cu 12 0.066 0.005 
li 14 -0.008 0.007 
Co 15 -0,077 0,005 

16 0.272 0.009 
17 -0.007 0.001 

-- 1.54 



Eu 18 ·0.147 0.007 WHC-SD-WM-DP-025 
f e 19 0.020 0.006 ADDENDUM 9 REV -o 
C, 20 0.204 0.002 
Cr 21 0.020 0. 001 -: 
Wd 22 ·O. 007 o.m 
C, 24 0.033 0.011 
s, 25 ·0.085 0.009 
h 2, 0.007 0,009 
~ 27 1.620 0.007 
s 28 4,792 0,041 
ftq 29 0,012 v.~oo 
As 30 4,112 o.m 
M, 31 0.098 o.m 
"o 32 32.m 0,279 
St 33 t.m 0.010 
Ag 34 ·0.087 0.021 
Pb 35 ·0,081 0.011 
Ti 36 37 .408 0.264 
Cd 37 -o.m o.m 
) 38 o.m 0.011 

39 ·0.044 0.011 
40 0.019 ' 0.00J 

,~ 42 0.028 o.oo, 
y' 43 14.604 0.110 

44 55.017 o.m 
Ti 45 o.m 0.00J 
~ ........... ··••· .......... ····----·. --· ···-·-··-·· ·-· .... ··-··· ··-·· 

Idntity 1: sm m 384SAD Identity 2: hmt 11:07 Aft Jmuy 22, 1992 
~ 
T· lU : ALL_SIK 
~ . • higbt : 1.0000 SoMio, Volm : 1.00 
Do·Petk Iolegritioos: 3 Dff·Pe,k lotegr,tioos: · 1 
,--·-·············-········-·······-··---·····--···-··············· 

Zr Sr li h Hq Sn Si Al 
(ppb) (ppb) (ppb) (ppU (ppa) ( pp~) ( ppbJ ( ppb) 

Km 10308.359 0.378 ·1872.102 97£1.113 1499509 .rn 17.048 8m.m 4688.025 
I S.}. 70.W o.m 43.700 98.374 8927.619 7.096 o1i.m Jt052 
J_k,S.D. 0.621 s1.m 2.m 1,006 o.m 41.621 0.743 0.748 

• lo Cu Li Ce Ni Li Eu 
(pFbl ( ppb) ( ppbl ( ppbl (ppb) (ppb) (ppb) ( ppb) 

Km -mm.rn ·28.320 4.001 ·0.706 -1,.m 73,421 ·12,080 ·4.838 
S.D. 8367.m 0.309 1.140 0.672 I. 151 2.090 2.m 0.461 
? R.S.D. 0,840 1.092 28.483 95. 119 6. 966 2.846 19.247 9.m 

Fe Ci Cr Nd Ce Sa h p 
(pp~) (ppb) (ppU lppU ( ppb) (ppb) (ppb) I ppb) 

ftUD 4.341 ·8.948 9.926 ·35.368 -37.341 ·222.764 0.378 '941,967 
S.D. 1.749 o.m 0.377 14.491 28.m 27.238 o.564 40.602 
~ R.s.D. 40.299 2.m 4.000 40,m 77.624 12.227 m.m 0.408 

s a, As Ni fto Se A9 Pb 
I ppb) (pp~) (ppbl (ppbl ( ppb) (ppb) ( ppb l ( pp~) 

Km 5156.973 -2.m 4944.m 2.m 9891.827 4505.221 4.289 ·160.5&5 
r • 44.091 0.000 44.330 11.686 84.108 27.097 6.263 19.374 

.D. o.m 0.000 o.m m.m o.m 0.601 146.030 12.066 
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Ti Cd I I ftc 
(ppb) tP,•) (pp.) (pp~) . (pp.) •. 

ftm 

ftm 
s.~. 

.D. 

? i.S.D. 

4913.038 
34.m 
0,703 

11 
(ppb) 
5189.108 

21.947 
0.423 

-5.00 9.165 -18.610 
o.m 2.124 65.124 

17. 000 23.175 349.949 

Cormted Counts Shtistics 11:09 Aft Jimry 22, 1792 
last cm : ALL _Slft 
su,le ~eiqbt : 1.0000 SchtioD Volm : 1.00 
o~-ftill lAteqntions : 3 Off-Puk htegntim : 1 

Aulyle Cbiml ftm lpulses S.D, lpdm ZR.U, lpulm 
-------------------------------·-: ·------------------------------------

' Hg 

Si 
~I 

Li ~· 
Wi 
tr 

Cr 
Nd 
Ct 
Sa 
h 
p 

s 
ftq 
As 
Ni 
fto 

St 
~9 
Pb 
Ti 
Cd 

1 
2 
3 
5 
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 
33 
H 
35 
36 
37 
38 
39 

0.007 
0.014 

-o.m 
0.013 
1.574 
U0l 
1.m 
2.m 
0.07v 

11.m 
4.365 

-0.014 
4.414 
4.269 

-o.m 
-0.081 
3.103 
6.118 
2.543 
o.m 
o.m 

-0.066 
16. ~64 

0.015 
0.051 
U27 
0.828 
i.m 
3.240 
o.m 
3.241 
0.556 
7.439 

24.522 
4.797 
i.m 

. 0.011 
0.011 
0.011 
0.011 
0.003 
0.035 

. 0.005 
· 'o.ou 

0.023 
0.068 
0.023 
-0.012 
0,020 
0.024 
0.001 
0.011 
0.014 
0.039 
o.m 
0.046 
0.009 
0.011 
o.m 
0,001 
0.013 
0.031 
0.012 
0.006 
0.032 
0.006 
0.014 
0,008 
0,040 
0,168 
0.058 
0.006 

1.648 
0.243 

14.744 

Sb V h 
--... 

(ppb) • ( ppb) ( ppb) WH C-SD-WM-DP-025 
·183.855 9823.277 9787.579 ADDENDUM 9 REV 0 ..... 

28,931 73. 824 63.273 
15,736 0.752 o.m 

156 



I 

I' 

ftn 40 10.207 0.049 WHC-SD-WM-DP~025 
Sb 42 0.192 0,016 ADDENDUM g REV 0 
V 43 1.483 0.008 
h 44 U43 U30 
Tl 45 0. 0£8 0.006 

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

Iden tity 1: ICV Identity 2: ICV 11:09 Aft Jin"iry 22, 1992 
luk uae : ALL_Slft 
Suple Weiqbt : 1.0000 Solution Volin : 1.vo 
On·Puk lnte1otions : 3 OfHe;t lDtegritiDOS : I 
----------------------------------------------------------------------

Zr Sr Ii h H9 
(ppb) (,pb) ,,,., ( ppb) ,,,., 

ftUA -8.361 0.143 -m.m 15.838 18.868 
S.). 4.960 o.m 11.m &.m 149.700 

? R.SJ. 59.328 301.645 2.750 41.135 m.m 

V 2a Cu Li Co 

(pp•l (ppbl (pp•l (ppb) ( ppbl 

UD -1837.222 m.m m.m -1.m 990,682 

S.I. 711.836 5.830 5.244 1.233 4.m 
~ R.S.D. 38.745 o.m o.m 94.002 o.m 

M Fe Ci Cr Nd Ce 

~, ( ppbl (ppbl (ppbl ( PP•l (ppbl 

ftm 983.m 966.660 1011.m u.m ·H.J]2 

M U. 4.297 6.441 10.202 20.291 24.700 

? k.S.I. 0.437 0.666 1.008 76.590 33.034 

s "' As Ni fto 

I ppb) (ppb) (pp~) (JPb) ( ppb) 

ftun 39.m 987.327 992.438 966.209 970.482 
' S.D. 1U16 6.388 14.792 l.349 9 .571 

~ R.S.P. 34.086 0.647 1,491 0.347 o. 986 

Ti Cd a l fta 

(ppb) (ppbJ I ppbl (pp~) (pFb) 

o,-hu 987 .175 979.202 m.m m2.m m.m 
S.D. 5.241 6.698 11,308 ll.210 4.m 
! R.U. o.m 0.684 1.m o.m 0.476 

Tl 
I pJb l 

ftHD 917.160 
S.D. 42.093 
! u.o . 4.m 

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

Corrected Counts Shtistics 
list om : m_slft 

11:11 Aft Jinu1ry 22, 1992 

Suple Veiqbt : 1.0000 Solutioo Volm : 1.00 
n~-~uk Ioteqntioos : 3 Off-Put lab9utiou : 1 

-------------------------------------·------------------------------
.uilyte Ckmel ftm lpdses s.;. lpulses n.s.D. lpulses 

Sn 
(ppbl 

2.m 
7.640 

371.310 

Ni 
(ppbl 
984.850 

s.m 
0.566 

Sa 
(ppU 
-166.089 

32.246 
19.m 

Se 
(ppb) 
m.m 
11.m 
1.428 

Sb 
( pphl 
1043.592 

s5.m 
8.240 

Si AI 
IHbl (pp~) 
Bol.840 896.800 

3.719 1.m 
o.m 0.862 

Li Eu 
(ppb) (ppbJ 

-6. 711 -o.m 
2.m o.m 

14.648 m.m 

.. , 
( ppb) (,Pb) 

987.579 4.152 
6.231 · , 6,192 
o.m m.m 

Al p~ 
(ppb) · ( PP• l 
1020.858 969.231 " 

4.406 14.049 
o.m 1.450 

V Be 
( pp~) (ppb) 

m.m m.m 
5. 102 5.m 
o.m o.m 
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- ----------------------------------------------------------- ~HC-SD-WM-DP-025 
Zr 0.009 o. 010 ADDENDUM 9 REV o 
Sr 2 ·v.008 0.010 
Bi 3 ·0.0B8 0.034 

·0.023 o. 015 
6 1.598 0.011 

•.. 7 ·0.017 0.024 
Si 8 0.092 0.007 
Al 9 0.366 0.030 
V 10 ·0.029 0.m 
ZD 11 0.rn 0.007 
cij 12 o.o~o 0.007 
Li 14 ·0.024 0.006 
Co 15 -o.m 0.018 
lli 16 ·0.060 0.007 
Lo 17 -0.007 0,001 
Eu 18 -o .101 0.010 
Fe 19 0 .001 0.014 
c~ 20 0.276 0.002 
Cr 21 ·0.005 0.002 
Nd 22 0.064 0.09? 

~ 
24 o.m 0.016 
n ·0.048 0.013 
26 -0.024 0.013 

p n o.m 0.001 ., 
28 0.024 0.017 . 

ftq 29 0.008 0.001 
\ ~o -0.009 0.008 

Ni .- .31 0.027 0.022 
No 32 o.m 0.006 

33 -0.032 o.m 
34 ·O.lH 0.006 
35 -v.015 0.009 

Ti 36 ·0.124 0.011 
~ 37 -0.136 0.023 

B 18 o.m 0.002 
--i 39 -0.067 0.008 

ftg 40 0.002 0.002 

f'1b 42 -0.034 0.020 

~ f 

43 0.032 0.004 
44 ·0,006 0,002 

Tl 45 ·0.030 0.004 
-------·---------------------------·--·--------------------------------

Identity 1: lCB ldeali ty 2: m 11:12 Aft Jimry 22, 1992 
hsk me : ALL_Slft 
SHple Wei1bt : 1.0000 Solution Yoluu : LOO 
Oa·Peik lnteqrilioas: 3 Off-Puk lategntim : 1 
-----·----------------------------------------------------------------

Zr Sr Ii h Hq Sn Si Al 

( ppb) ( ppbl ( ppb) (ppbl (pp1) ( ppb} ( ppbl (pp~) 

ftun -1.m -o. 704 ·18.645 -5.m me.m -1.m -14.292 -32.711 

S.D. 4.m 0,408 33.774 8.m m.m 5.m 4.784 12.469 

: u.o. 59.212 ~8.002 s1.m 1,0.m 44.m 274.m 33.476 37 .887 

V Zn Cu Li Co Ni Li El 

( ppb) (ppbi ( ppb) (ppb I ( ppb) (pp~) ( ppb) (Hbl 

--· 158 



-... 
ftm 1228.249 -28.006 -1.886 -2.287 -1.m -2.278 ·12.080 -1.839 . ... 

S.J. 1152.742 o.m 1.508 0.605 4.0.SS 1.64-4 4.m 0.686 WHC-SD-WM-DP-025 
~ R.U. 93.m 2.040 79.m 26,471 54. 250 · 72.184 38.494 37.290 ADDENDUM 9 REV O 

Fe Ci Cr U4 CE S1 h p ~ 

( ppb) (ppb) (ppb) ( ppb) (ppb) ( ppb) {ppb) ( ppb) 

"e •. -1.482 2.861 o.m -4.005 -94 .857 -112.345 -1.471 2.088 

S.D. 4.496 c.m 0,826 43.784 42.782 36.m 0.760 7.m 

t LU. 303.309 11.m 624.205 1093,188 45.102 32.m 51.653 342.447 

s ftq As Ni no Se Aq Pb 

(ppb) (ppb) ( ppb) ( ppb) ( ppb) ( ppb) ( ppb) (ppbl 

ftHD 19.730 -2. 877 -n.m -32.821 -4 .218 56.m -4.061 -30.361 

u. 17,785 o.m 9,401 13,601 1.808 12.m t.m 1~.169 

t i.U. 9o.m 8,248 60.949 41.439 42.858 22.307 45.757 49.963 

Ti Cd I l fta Sb V le 

(,Pb) ( ppb) (pp~) (pp~) lppb) (ppb) !ppb) (ppb) 

f.uo -l.624 -1.737 7.874 -m.m -0.06£ -m.m 4.722 o.m 

S.D. 1.476 0.930 0,296 48.632 0.201 102.444 2.m 0.411 

: i.S.D. 40.733 53.570 l.m 31.798 303.045 70.490 59 .406 173.179 

- Tl 
..c (ppbl 

ftHD 213.151 
!I' 25,229 

? R.S.D. 11.836 
':' ! 

~ 

, ~ , 
.• d Counts Shtistics 11:lJ Aft Jmuy 22, 1992 

v 1Hl om : ALL_Slft 
Suple WeiqU : 1.0000 Solutioa Volm : 1.00 

C'n1-Puk !DteqHtim : 3 Off-Puk JotegHtioos : 1 
------------------------·----------------------------------------------Aulyte Cbmel ftm lp~lm S,I, lpdm U,S.D, lpul ses 

-·-----·------·---------·----------------------·----------------------·•--
Ir 1 0.006 0,004 

OSr 
, 0.097 0.002 • 

ii 3 -0 .101 0.027 

Ti ) -0.m 0.004 
Hg 6 2.053 0,006 

Sc 7 6.252 0.007 

Si 8 U44 0.008 

Al 9 610.430 2.m 

¥ 10 -0.041 0,041 

Zn 11 0.262 0.002 

Cu 12 0.037 0.006 

Li 14 -0.034 0.004 

Co 15 -0.029 0.017 

Ni 16 -0.081 0,007 

Li 17 -0.049 0.001 

Eu 18 0,050 0.010 

Fe 19 m.m 2.m 

Ci 20 1171.411 ).m 
21 0.008 0.012 

22 3. 540 0.067 

1.59 



-: 

Ce 24 -0. 006 0.009 11c-so-~M-OP-:92t 
= 

s. 25 -8.823 0.007 ~ NOUM ·9 RE\J 
h 2£ 0.006 0.006 /\ODE . 

27 0.023 0.002 
28 2.403 0.019 
29 975.510 4.766 

h . 30 o.m 0, 007 
Ni 31 0. 064 0,028 

"o 32 o.m 0 .008 
Se l3 -0.040 o. 007 
Ag 34 -o.m 0.004 
Pb 35 -o.m 0.007 
1t 36 -0.093 0.002 
Cd 37 0.266 0.040 
I 38 -0.463 0.011 

39 -0.064 0.009 
ftn 40 1.m o.m 
Sb 42 -0.027 0.012 
V 43 0.017 0.001 
Be 44 -0.001 0.001 
Tl 45 -0.072 0.004 
-- --- ----------------------- .. --------------------------------------

Identity 1: ICSA-1 ldtoti ty 2: !CSA 11:15 Aft JiDUiry 22 1 1992 
isk me : ALL_Slft 

Si1ple Weight : 1.0000 Solution Yoluu : 1.00 
Go-Puk Integntioos : l Oft-Peik Iateqritioas: 1 

. ---------------------------------------------------------------------- ,✓-
Zr Sr Ii Ti Hq Sa Si 

(ppb) (ppb) (,Pb) ( ppb) (pp1) lppil lppb) I ppil 
-8.801 3.415 -51.079 -5.m 2mo.m 1380,020 303.410 20900.856 

,M, 1.919 0.090 - 27.375 2,473 311 .749 1.4.iS 5.681 1210.422 

: U.D. 21.800 2.644 53.m 44.610 1.148 0.106 1.872 0.484 

' 
w 2D Cu Li Co Ni Li h 

lppbl ( ppb l ( ppb) ( ppb) ( ~pb) lppbl lppbl lppb) 

ftua 1586.m -9.873 -2.414 -3.330 -5.606 -7. 142 -183.911 8,100 

.D. 1m.482 0.172 1,247 0.408 3.860 2,069 2.m o.m 
0--: R.S.D. 79.263 1.m 51.m 12.247 08.m 28.968 1.m 7.791 

F/ Ci/ Cr 11d Ce S1 Bi p 

I ppb) ( ppb) (ppb) (JPb) I ppb) (ppb) (ppb) (ppb) 

ftei~ 99579.m 193593.761 5.161 m.m -144.157 -25837 .885 o.m 55.m 

S.D. 677.536 m.6oB 4.m 22.928 23.401 20.m 0,372 12.889 

: R.U. 0.680 0.477 9&.076 17 .838 16.m 0.080 110.206 23.120 

s ft✓ As Na Ito Se Ag Pb 

I ppb) ( ppb) (ppbl lppb) ( ppb) I ppb) ( ppb l ( ppb) 

hu 884. 787 200470.201 m.2s4 -11.742 -4.m n.m -7.m -m.m 
S.D. 23.215 m.m 8.541 17.025 2.m 20.414 1.073 12. 911 

t R.S. D. 2.624 0.487 ).684 144.m o.m 60,vb9 14.260 5.598 

Ti Cd ) I fto Sb V Be 

(ppbl ( PP• l (pp~) ( ppb l (pp~) ( ppbl ( ppb l ( ppb) 

RP~D o.m 14.268 -e1.m -m.m 32.530 -106.809 -3.812 1.m 

0.227 1,&10 2.034 49.901 o.m 6~.m o.m 0.178 

. .i.D, 51.962 11.282 2.m 37.387 2.m 59.017 17,673 15,000 
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Tl WHC-SD-WM~D~-025 
(ppb) ADDENDUM 9 REV 0 

~ea -86.173 
SJ. 25.901 

t JO.m 

Corrected CouDts Shh~tics 11:16 Aft Ji1mr7 22, 1992 
Iisk •• ae: ALL_Slft 
Saple Meiqbt : 1,0000 S0luti01 Voluae : 1.00 
O~·Ptik lnteqritioos: 3 Otf-Pei1t lnte9ri1lioas: 1 

An,ilyte Chmel ftm lpKlses s.a. lpulm 

0.022 
0.023 
0.058 
0.m 
0.015 
0.100 
O.OJI 
3.626 
0.070 
0.085 
0.026 
0.023 
0.021 
0.087 
0.001 
o.m 
l.m 
8.m 
0.014 
0,142 
o.m 
0.034 
0.080 
0.001 
0.046 
9,800 
0.011 
0.054 
0.012 
0.017 
0,032 
o.m 
0.022 
0.446 
0.007 
0.023 
0.066 
0.015 
O.O!S 
0.037 
M22 

?R.U, lpdses 

Zr 
Sr 
Bi 

Zn 
Cu 
li 

' Co 

,£u 

Fe 
i 

Cr 
-ad 

Ce 
'SI 

i 

p 

s 
ftq 
As 

Mi 

"° Se 
Ag 
Pb 
Ti 
Cd 

ftn 
5~ 
V 

1 
2 
3 
s 
6 
7 
8 
7 

10 
11 
12 
14 
15 
lo 
17 
18 
19 
20 
21 
22 
24 
2) 
2o 
27 
28 
27 
30 
31 
32 
33 
34 
35 
36 
37 
38 
37 
40 
42 
43 
44 
45 

0.050 
0.147 

-0.119 
-0.013 
2.067· 
o.m 
o.m 

bOl.olO 
o.m 

12.152 
2.289 
0.004 
2.230 
4.326 

-0.044 
0.097 

315.737 
rns.m 

1.372 
3.664 
o.m 

• -8.886 
8.700 
0.017 
2.422 

m.m 
o.m 
o.m 
0.008 
0.037 
3.356 
o.m 

-o .044 
2s.m 
-o .482 
-v.m 
7 .016 
0.003 
0.804 
2,877 

-0.042 

' 
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.. --------.... ----. --------.. -. -------- .. -------...... ------------------------

Identity 1: ICm-1 Identity 2: ICSAB 11:17 AK Jmuy n, m, 
•• u : ALL_m 

' • Vei9bt : 1.0000 SoMion Value : 1.00 
. lnte9ntim : l Off-Puk hh9riliODS : j 

-.. ------.. ------------------------------·-------------------------------
Zr Sr Bi Ti Hg 

I ppb) ( ppb) (ppb) (ppb) ( pp1) 
ffHQ 10.419 5.356 ·6'.561 0.396 21m.m 
S.J. 9.786 0.881 58.758 14.946 m.m 
: ~.SJ. 93.m 16.m 84.469 mo.m l.098 

w ZD/ Cu/ Li Co .,., 
I ppb) (ppbl (ppb) (ppbl I pfb) 

ftm ·1497.117 1010.316 so1.m o.m 500.985 
S.D. 2144.266 7.322 t949 2.281 6.200 
: R.S.D. 143.226 o.m 1,172 423.849 1.238 

Ft/ Ci....- Cr/ Nd Ce 
(ppbl (ppU ( ppb) (ppb) (ppb) ., 100283.m 194_261.m m.m 176.607 32.m 

s.D. 1066.959 ws.m 5.501 52.794 87.014 
.S.D. 1.064 0.760 1.006 29.559 264.025 

M s RV As Ni fto 
( ppb) ( ppb) ( ppb) I ppb) I ppb) 

ftm m.160 201235.717 146.076 49 .468 -3.314 
AD, lt.132 2biu1a 13.405 32.792 3,475 

S.D. 4.016 1.001 ,.m U.288 104.844 

Ji Cd ✓ I l ftD✓ 

( ppb) (ppb) . (,pb) ( ppb) (ppb) 
ii 6.812 1033.423 -91.133 -61.440 539.988 

S.D. 2.918 17 .746 1.427 131.681 5.m 
i.U. 42.SU 1.717 1. 56£ 214.325 0.988 

M Tl 

~ 
I ppb) 

ftun m.m 
5.). 158.260 
~ R.S.D. 120.136 

----------------·-----------------------------------------------------

Correct~d Counts Shtistics 11:18 Aft Jumy 22, 1992 
hsk nm : ALL_m 
Suple higbt : 1.0000 Solution Yolm : 1.00 
Oo-Puk lnte9ritiORS : l Off·Puk IDteqritiOU : 1 

Aulyte Cbmel ftm lpulses 

Zr 
Sr 

3 
5 

-0.001 
-0.008 
-0.084 
-0.012 

5.D. lpulses 

0.005 
0.004 
0.010 
0.016 

WHC-SD-WM-DP-025 
ADDENDUM 9 REV 0 

s, Si ll1/ 
(ppb) (ppb) ( ppb) 
1402.212 m.m mm.m 

21. 935 n.m 1m.m 
1.564 6.765 0.597 

Ni , Li EM 
( ppb) (ppbl (ppb) 
997.694 ·162.432 11.143 
19.m 4.027 1.m 
1.982 2.479 14.679 

51 h ✓ p 
(ppb) (ppbl (ppbl 

·26021.590 m.m 1s.m 
99.885 4.763 7.150 
0.384 o. 918 38.441 

s, Ag ✓ Pb ../ 
(ppbl (ppb) (ppb) 
122.380 105S.989 869.388 
45.798 9.699 58.262 
37.423 o. 918 6.701 

Sb v---:-- . le ..,, 

(ppb) (ppb) I ppb) 
50.780 m.m m.110 
79.492 10.136 6.565 

m.m 1.'30 1.279 

-- 1.62 



HQ 6 U70 0.014 
S1 7 -0.019 0.015 vl\-lC-SD-vlM-0-~~~2.~ Si 8 o.oss 0.012 
~l 1 0.361 0.013 

/\DO£NDUM 9 

10 -o. v46 0 .013 "; 

11 o. 049 0.002 
L. 12 0.039 0.004 
Li 14 -tm o. 010 
Cc. 15 o.m 0.009 
Hi 16 -0. 098 0.019 
Li 17 -0.004 0.001 
(y 18 -0.093 0,004 
Fr 19 o.m 0.018 
C.i 20 0 .371 0.040 
Cr 21 -0.012 0.002 
Nd 22 0.184 0.032 
Ce 24 0.008 O.OOl 
S1 25 -0.043 o.m 
h 26 -0.027 0.005 
p 27 0.010 0.002 
s 28 0.002 0.004 
q 29 0.081 ~ 0.032 

30 0.006 0.007 
i 31 0.011 0.010 .. 

fto l2 -0.005 0.008 
!"'St 33 -0.046 0.007 

~~q 34 -0.120 0.006 
Pb l5 -o. 026 0.002 

ti~ l6 -o.m 0.004 
37 -0.124 o.m . 

.... ,i 38 -0.021 0.012 
l9 -0.057 0.005 

D 40 0.000 0.002 
Sb 42 -0.000 0.007 

... ,y 43 0.023 0.002 
Be 44 -0.007 0.001 

7 1 45 -0.060 0.006 
M ---------------------------------------------------------------------

~ 
Idea ti ty 1: lXl lduti ty 2: Rim 11:19 Aft Jmuy 22, 1992 
Tuk am : ALL_51" 
Suple Weiqbt : 1.0000 Solution Voluae : 1.00 
Oa-Peik lntegritioas: 3 Off-Peik lategritioos: 1 
----------------------------------------------------------------------

Zr Sr Ji h H• Sa Si Al 
(ppb) ( ,pb) (ppb) (ppb) (pp1) (ppb') (ppb) (ppb) 

ftun -12.028 -0 .704 ·33.940 o.m -188.679 -2.278 -17.103 -3s.m 
u. t.m 0.170 ,.m 9 .207 768. 506 l.309 8.147 5. 188 
: R.S.D. 16. 500 24.216 21.m m.m 407 .JOB m.m 47,631 14.724 

w Za Cu Li Co Ni Li Eu 
l ppb) ( ppb) ( P,~l (ppU (,Pb) (ppb) (ppbl I ppb) 

ftm 1729.m -28.120 -1.'61 -3.128 2.317 -11.018 -2.683 -1.m 
S,). 388.812 0.131 0.943 1.011 1.907 4.272 2.m 0.263 
? R.S.D. 22.477 0.466 48.062 32. 312 82.30) 38. 954 86,647 20. 002 

Fe Ci Cr Nd Ce s, )i p 
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~m 
u. 
' b ,S.L 

ftean 
u. 
~ R.S.D. 

fteu 
S.D. 
: R.S.D. 

Bm 
5.1. 

R.S.D. 

M 

( ppb) 
6.035 
5.m 

92.217 

( ppbl 
·4.11) 
3.840 
n.m 

Ti 
(ppb) 

-3.m 
o.m 

14. 786 

Tl 
(ppb) 

-2.m 
43.302 

1833.046 

( PP•l 
18.626 
6.547 

35.153 

ftq 
lHb) 

11.988 
6.m 

54.m 

c, 
( ppb) 

·1.246 
1.783 

m.m 

( ,,~, - ( PP•l 
-2.779 49.m 
0.688 14.023 

24.744 28.600 

As Ha 
(ppbl (ppbl 

3.031 -43. 969 
7.832 5.864 

258,425 13.336 

i I 
(ppb l (ppb) 

·1.872 -94.m 
2.342 28.810 

· 125.140 30.476 

~meted Counts Statistics 11:20 Aft Jamry 22, 1992 
Tisk me : ALL_Slft 
; uple Vei9bt : 1.0000 S0htio1 Voluae : 1.00 
n •• Peal lnte~rations: 3 Oft·Peak·I1teqritio1s: 1 

.e Cbmel ftm lpdm S.D. lpulm U.S.I. lpulm 

(ppb) 
·106i726 

1.m 
7.408 

fto 

(ppb l 
-1.m 
2.275 

31.458 

ftA 
( ppb l 

-0.206 
o.m 

72.675 

---------------------------------------------------------------- . ------
C\t' 1 0.013 0.006 

Sr 2 0.000 0.007 
...Ji ~ -0.038 0.016 ~ 

h o.m 0.004 

" q 6 1.572 0.009 
So 7 -v.021 0.017 

~ i 8 0.114 0.006 
Al 9 o.m 0.027 
M 10 -0.002 0.037 
Zn 11 o.m 0.007 
Cu 12 0.261 0.006 
Li 14 -v.m 0.014 
Co 15 0.424 o.m 
Ui 16 0.262 0.016 
La 17 -0.003 0.001 
Eu 18 -0.073 0.016 
Fe n -0.016 0.014 
Ca 20 0.141 0.001 
Cr 21 0.063 0.012 
Nd 22 U62 0.075 
Ce 24 0.02& 0.008 
S1 25 ·0.018 0.012 
I, 2£ -0.007 0.012 

27 0,016 0.004 
28 0.001 0.012 

. . ( ppb) (ppb) (ppb) 
-n.m ·1.630 ·24.743 WHC- SD-WM-D P-025 
24.932 o.m 12. 889 ADDENDUM 9 REV 0 
25.021 16. 766 52.092 ~ 

Se Ag Pb 
(ppb) (p pb ) ( ppb l 

19.248 -5.996 -49.m 
18.700 1.737 3.646 
97.154 28. 971 1.m 

Sb V ie 
(vpb) (ppa) (ppb) 

33.270 -o.m 0,119 
35.756 1.403 0.178 

107.473 m.m m.m 

-·--- 1.64 



-
--

ftq 29 0.008 0,002 

~~~E~~u:9°~~
2

~ 
-

A! 30 0.012 o.m 
Ni 31 0.048 o.oos 
fto 32 -o.m 0.004 
Se 33 -0.037 0.~08 

34 -o.m 0.008 
p~ 35 -0.m 0.017 
Ti 36 -0.117 0.007 
Cd 37 0.095 0.040 
I 38 o.m 0.018 

39 -o.m 0.008 
ftr, 40 6.30V 0.010 
Sb 42 0.032 0,017 
V 43 0.160 0,002 
Bt 44 o.m 0.001 
Tl 45 -0.066 0.010 
----------------------------------------------------------------------

Identity 1: CRI-1 Identity 2: CRI 11:21 Aft Jimry 22, 1m 
lisk me : All_Slft 
S•aple Weiqbt : 1.om Solutioa Yoluu : 1.00 
a-Puk lote9ritions : 3 Off·Peik late9rilioas: 1 

---------------------------------------------------------------·-------
Zr Sr Ii Ti Hg s~ Si Al 

""' 
(ppb) ( ppb) ,,,~, (JP~) ( pp1) I ppb) (pp)) (p pb) 

ftun -).866 -o.m 11,762 zs.m -75.472 -2,792 1.640 -44.656 
• .• D, 2.424 o.m 16.391 2.m 5~7.m 3.709 l.997 11.102 

! R.S.D. 41.322 70.000 m.m e.m ,f.72.216 m.a10 m.m 24.861 

(' w Z1 Cu Li Co Ni Li Eu 
(ppbl . ( ppb ) (ppU lppU (ppb) I ppb) (ppbl (ppb) 

-!Im m.m 10.m 48.154 -2.m 95.781 71.217 UB6 0.000 .. 
S,D, 1128.336 o.m 1.287 1.413 1.907 3.535 4.027 1.m 
~ i.S.D. 278.048 5.126 2.674 48.837 1.987 4.963 149.924 715266.381 

Fe Ci Cr Nd Ce S1 h p 

( ppb) (ppb) (ppb) ( ppb) (ppkl (ppb) I ppbl (ppb) 
ftm -6.882 -19. 504 26.865 -5.024 -56.m -24.m -0.417 10. 344 

.D. 4.299 0.094 4.852 33.129 20.678 35,823 0.716 22.m 
? k.S.D. 62.322 0.483 18.059 m.m l&.m 146.808 171.627 m.m 

s ftg As N• fto Se Ag Pb 
(ppb ) (ppb) (ppb) (ppb) (ppb l (ppb) (ppb) (ppb) 

ftuo -5.m -2. 946 9.863 -21.674 -1.m 37.364 16.916 -10.510 
S.D. 12.396 o.m 17,973 2.999 1.141 21.m 2.m 3o.m 
Z R.S.D. m.m 12.084 182.234 n.m 1).m 57.785 13. 674 286.906 

Ti Cd , l ftn Sb V h 
( ppb) I ppb I (,Pb) ( ,Pb) (ppb) (ppb) (ppb ) ( ppb) 

ftuo -z.m 7.439 5.034 -6s.m 29.604 201.365 90.964 9.309 
S.D. 0.966 1.589 3,426 45.m 0.968 88.265 1.m 0.103 
Z k.S.t. 3U01 21.m &8.045 69.437 3.268 n.rn 1.711 1.103 

Tl 
(ppb ) 
-43.070 

i, . .... n.m 
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Z i.S.b. 159,109 

Lr 'd Counts Slitistics 11:22 Aft J,mry 22, 1992 
Ti. .ae: m_m 
5dple ~eiglt : 1.000Y Solutioa Valm : 1.00 
On·Pe.k lnteqntions : 3 01He,k hhqntim : 1 

Ao.lyte CbmEl ftm lpulm 

Zr 
Sr 
)i 

h 
Hq 
Sa 
Si 
Al 
w 

Cu 

h 
J... 
s 
ft 
As 

~o 
Se 
Aq 
Pb 
1i 
Cd 
8 

fto 
Sb 
V 

ie 
Tl 

1 
2 
3 
5 
6 
7 
8 
9 

10 
11 
12 
14 
1~ 
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 
43 
44 
45 

0.004 
O.u07 

-o.m 
o. 001 
1.560 

-0.011 
0.764 
1.481 
0.042 
5,974 
2.m 

-UlJ 
2.m 
2.151 

-0.003 
-0.089 
1.536 
3.460 
1.273 
0.063 
0.019 

-0.047 
a.m 
0.019 
0.018 
2.m 
0 .421 
0.866 
1.m 
0 .169 
1.579 
o.m 
3.m 

12.377 
2.415 
Q,788 
5.m 
o.m 
o.m 
2.689 
0.010 

S.J. lpdm 

0.004 
0.004 
0.009 
0.006 
0.017 
o.m 
0.022 
0.022 
0.018 
0.017 
0.010 
0.009 
0.006 
0.013 
0.000 
0.004 
0.021 
0.010 
0.010 
o.m 
0.011 
0.009 
0.030 
0.002 
0.008 
0.010 
0.009 
0.020 
0.008 
o.m 
0.005 
0.005 
0.022 
0,064 
0.027 
0.005 
0.025 
0.018 
0.006 
0.012 
o.m 

U.S.D. ipulm 

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

y I: CCV-1 Identity 2: CCV 
, •. .. • ue : ALL_5lft 

11:23 Aft J.mry 22, 1992 
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'• 

Suple ¥ei~ht : 1.0000 Solution Volm : . 1.00 
Oo-P u k !Dte4ratioos : 3 Dff -Puk hhqritioos : 1 

fte 
5.11 . 
: k.SJ, 

ftm 
u . 
~ R.U. 

~ R.S.D. 

ean 
u. 
• i.S.D. 

. 
ftun 
'S: . 

ii 

S.D. 

Zr 
( ppbJ 

-9.534 
1.m 

1~.m 

V 

(ppb) 
-974. rn 
rn.m 
5&.m 

Fe _ 
( ppbl 
m.962 

6.723 
1.m 

s 
(ppb) 

s.m 
8.963 

103.527 

Ti._ 
( ppbl 
m.ls2 

z.m 
o.m 

Tl--
( ppbl 
S02.896 
44.863 

~ R.u. 8.m 

Sr 
( ppb) 

-0.130 
0.137 

10U56 

Zo
(ppbl 
480.216 

1.489 
o.m 

Ca -
(ppbl 
m.m 

1.618 
0.306 

ftg -
(pp• I 
496.301 

2.058 
o.m 

Cd -
( ppb) 
m.m 

2. 560 
0.516 

)i 

(ppbl 
-183.480 

8.789 
4. 790 

Cu , 
( ppbl 
490.207 

2,160 
0.441 

Cr -
(ppb) 
507.391 

4.145 
0.817 

As -
(ppb) 
m.m 
10.m 
2.m 

•
(ppb) 
469 .800 

5.272 
1.122 

h 
( ppb l 

9.107 
3.818 

41.927 

Li 
( ppL) 

-1.211 
0.910 

75.154 

Nd 
( ppb) 

-8.414 
25.228 

m.m 

Na -
(ppb) 

476.119 
12.347 
2.593 

1-
0pb) 
4842.602 

26.764 
o.m 

Corrected Counts Statistics 
Task am : ALL_m 

11:24 Aft Jamry 22 , 1m 

Saiple -eigbt : 1.0000 Solution Yolm : 1.00 
On-Peak loteqratioDs: 3 011-Peat lote9rati0Ds: 1 

WHC-SD~WM-DP-025 
ADDENDUM 9-REV 0 

Hq 
( ppa) 
-m.m 
m. 940 
118.738 

Co -
(ppb) 
501.583 

1.364 
0.272 

Ce 
( ppb) 
-76.598 
29.m 
38. 566 

fto .:.. 
(,Pb) 

474.m 
2.m 
o.m 

fto-
( ppbl 
m.m 

2.430 
0.489 

S1 
(ppb) 

-0. 661 
2.877 

m.o34 

Ni -
(ppbl 
501.726 

2.851 
o. 568 

Sa 
lppO 
-110.m 

26.867 
24.338 

Se 
( ppbJ 
494.734 
13.911 
2.812 

Sb-
( ppb) 
50t287 
94.104 
18.673 

Si-
( ppb) 
458.512 

15 .722 
3.429 

La 
(ppbl 

2.m 
0.000 
o.m . 

h
(p pbl 
498.381 

1.760 
o.m 

Ag -
( ppb) 
m.m 

1.507 
o.m 

v-
( ppb) 
m.o4t 

3.711 
0.744 

An,11t~ Cbmel ftm (pulses S.J. lpulm 

0.004 
0.002 
0.028 
o. 014 
0.019 
0.031 
0.005 
0.008 
0.024 

U.S.D. lpulses 

Zr 
Sr 
h 
h 
Hg 
Sn 
Si 

1 
2 
3 
5 
6 
7 
8 

10 

0.021 
M05 

-0.voJ 
0.006 
1.566 

-0.011 
0.097 
0.360 
0.017 

Al -
(ppbl 
m.n1 

8.872 
2.094 

Eu 
( ppb) 

-1.051 
0.286 

27.247 

p 
(ppb) 

28.919 
10.724 
37.m 

Pb 
( ppb) 
m.m 

8.027 
1.765 

Be 
(ppbl 
m.m 

2.157 
o.m 
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-~ 
Za 11 0,047 0.003 WHC-SD-Wt,1-DP..:025 

~ 

Cu 12 0.047 0.003 
Li 14 -o. 009 o.oos ADDENDUM 9 RE\J O 

.., 
IS -0.031 0.006 -
16 -0.082 0.010 
17 -0. 004 0.001 

E~ 18 -0.083 o. 008 
Fe 19 -0.003 0.011 
Ci 20 0.276 0.002 
Cr 21 -0.010 0.006 
lid 22 0.089 0.041 
Ce 24 0.030 0.011 
Sa 25 -o.m 0.004 
h 26 -0.003 0.007 
p 27 0.014 0.004 
s 28 0.011 0.011 
ftg 29 0.007 0.001 
As 30 -0.013 0.010 
Ni 31 9.050 0.017 
fto 32 0.012 0.00s 
St 33 -0. 064 0.015 

ctJ 34 -0.120 ~ 0.004 
Pb 35 -0.020 0.011 
i 36 -0 .114 0.004 

c~ 37 -9.159 o.m 
38 0.011 0.009 
39 -0.056 0.002 

·fti 40 0.005 0.008 
.~~ 42 ' ; -0.008 o. 010 

43 0.014 0.002 
44 -0. 008 0.001 
45 -0.073 0.004 

----------------------------------------------------------------------
...... .. 
_jj entity 1: CCJ-1 ldutity 2: CCV 11:25 Aft Jimry 22, 1992 

list ni1e: ALL_Slft 
M:uple Weigtt : 1. 0000 Solution Volm : 1.00 

Oa-Peik lategr•lioas: 3 Off-Pe•k lalegritions: 1 
--------------------------------------------------------------------

Zr Sr )i h Hg Sa Si Al 
(ppb) I ppb) I ppb) l ppi l (pp1) (ppU (ppb) (ppb) 

ftun -2.m -0.182 -17.138 11.681 -m.962 -0.661 -10.m -35.506 
u. I. 587 0.081 28.228 8.020 1075.472 6.849 3.221 3.277 
: i.S.D. 72.182 44.608 164. 706 68.m 247.826 1035.648 30.)51 9.rn 

w Za c. Li Co Ni La [ij 

( ppb) (ppb) (ppi) ( ppi) IHb) (pp~) (ppbl (ppbl 
fteiD -204.m -28.177 ~0.150 -0.740 -6.m -7.218 0.001 -0.657 
5. D. 737.151 o.m 0,570 0.508 i.m 2.307 2.m o.m 

. ? R.5.D. 360.117 0.879 m.m 68.m 20,398 31.m 170166.197 78.120 

Fe Ci Cr w, Ce s. h p 

(ppb) (ppb) (ppb) (ppb) (ppi) {ppl) (ppb) (ppi) 
ftm -2.m z.m -2.117 7.0&7 -46.470 -11.698 -0 .179 -2.040 
• • 3.346 0.252 2.326 18.166 30 .169 11.098 0.397 26.989 

D. m.m 8.484 109,868 257.039 64. 921 94. 871 221. 944 m2.m 
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s "' .As Mi 
( ppb) (ppb) (ppb) (ppb) 

ftm ).002 ·l.220 ·20.HZ -20.m 
5.0. 12.m 0.119 12.m 10,485 
: p c.c. 244.931 l.m 58.410 s1.m 

h Cd I ( 

(ppb) ( ppb) (pp~) ( ,pb) 
ftur, ·2.314 ·2.652 4,260 ·84.801 
SJ. o.m 1.273 1.m 13 .488 
: l.S.D, 22.642 48,005 :i9.626 n.m 

Tl 
( ppb) 

ftm ·90.962 
SJ. 2U33 
: R.5.D. 31.918 

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

-i:rmcted Counts Shtistics 
Tisk me : ALL_5Ift 

~ 11 :27 Aft Jumy 22, 1992 

Si1ple 1eigbt: 1,0000 Salutioa Yoluae: 1.00 

~ 

·Puk lnte9r•tions : 3 Off-Puk htegntiODS : 1 

"" a lyte Channel ftm lpulses 5.1. lpllm U.S.). lpulm 
----------------------- . ----------------------------------------------

Hg 

Si 
-ti 

M 

Ni 

l• 
Eu 
Fe 
Ca 
Cr 
Md 
c~ 
Sa 
h 
p 

s 

"' As 
)I, 

1 
2 

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 

' 4.m 
49,619 
Ul4 
1.319 
6.515 
4.415 
U21 
3.174 
6.237 

22. 928 
4.260 

19. 140 
8. 520 
4.168 
0.248 
n.m 
l.m 

20.962 
2. 504 
2.3o8 
o.m 
0.217 

32.574 
0.327 
1.m 
s.m 
o.m 
5.238 
6.448 
0.376 

0,044 
0.417 
0.014 
0.003 
0.022 
0.061 
0,044 
o.m 
0.094 
o.m 
0.034 
0.154 
0.086 
o.m 
0.002 
o.m 
0.028 
o.m 
0.026 
0.047 
0.008 
0.006 
0.278 
0.003 
0.021 
0.049 
0.023 
0.021 
0,066 
0.012 

fta .. Se Aq Pb WHC-SD-WM-DP-025 
(~pb)- (.ppb) - ( ppb) (ppb) ADDENDUM 9 REV 0 ,t.. 

... 
·2 .109 ·H.m • 5.894 ·39.703 
1.m 39.m 1.222 19.m 

75.m m.m Z0.732 ~9.173 

fta Sb y h 
(ppb) (ppb) (ppb) (pp~) 

o.m ·8.m • 7. 406 ·0.059 
0.729 52.879 1.403 o. 178 

22s.m 604.063 12.m 300.181 
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WHC-SD-WM-DP-025 -:" 
Ag 34 3.147 0,027 
Pb n o.m 0.012 ADDENDUM .9 REV O 
Ti l6 7,243 o.ou 

37 46.456 o.m ~ 

38 8.109 0.066 

' 39 0.135 0.004 
ftn 40 UH 0.079 
Sb 42 0.179 0.008 
V 43 2.m 0.030 ~. 44 10.591 0.088 
Tl 4S 0.086 o.oos _,. ____________________________________________________________________ 

ldtAtity 1: R931 Dig. STD 10-SO ldeoti ty 2: 1J48Z,2B48AA,3148AA 11:30 Aft Jimry 22, 1992 
l.isk om : ALL_Slft 
Suple ~eight : 1.000~ Solution Volm : 1.00 · 
On-PuL lntegritions : 3 Off-Puk httgritioas : 1 
----------------------------------------------------------------------

Zr Sr Ii h H4 Sn Si Al 
( ppb) ( ppb) ( ppb) (ppb) (pp1) ( ppb) (ppb) ( ppbl 

"1'l! 2008.240 1m.m 568.251 m.m 2796'8.113 m.126 mo.m 1117,347 
S,D, 19.258 16.322 14.m 1.714 1m.m ll.m ll.089 ,.m 
N,. s,D. o.m 0.842 2.567 0,217 0.441 1,380 o.m 0.826 

w Zn Cu Li Co Ni Li Eu 

• (ppb) ( ppb I (pp~) I ppb) (ppbl (pp~) (ppb) (ppbl 
li'e •n -191202,547 1934.8!8 m.m 1911.613 1911.S46 961.821 1013,534 1m.ou ..... . . 2891.862 21.54& 7,759 !U20 19.278 8.m ,.m 11.088 
• D ~ D. t.m 1.114 0.814 0.803 1.009 o.m o.688 1.103 

Fe Ci Cr Nd Ce Sa Ji p 
( pp~) (ppb) ( ppb) : ( ppb) (ppbl ( ppb) (ppb) (ppb) 

' D 1022.319 mo.m m.m m.m 1056.380 m.m 1942.186 1935.989 
S.D. 8.873 32,252 10.484 20.572 22,138 18. 617 16.599 18.m 

.s.1. 0.868 0.943 1.m 2,074 2,096 2.810 o.m o.m 

M s ftg As Ni fto Se Ag Pb 
( ppbl (ppbl (ppb) ( ppbl ( ppbl t ppb l I ppbl (ppbl 

e,D 1098.937 1136.800 m.J2a J1J4.524 1937 .047 rn.878 992.040 m.889 
S.D. 22.m 10,032 21.m 12,466 19,757 J2.J49 8.165 20,897 
: R.S.D. 2.020 0.882 2,876 o.m 1.020 3.38a o.m 2.177 

Ti Cd • ( ftn Sb V Be 
( ppb) I ppb ) t,pb) (ppb) ( ppb) tppbl l PP'l (ppb) 

r.uo 961.412 m1.m 1m.m 1028.780 957,577 m.m 1927.423 1m.m 
S.D. 7.964 10.270 12,811 25.458 7.626 3'1, 659 19.923 15.714 . 
i ~.S.). 0.828 o.m . o.m 2.475 o.m 4.0£6 1,034 0.83l 

Tl 
(ppb) 

fteio 1051.257 
S.D, 35.m 
: R.S.D, l.371 

------------. -----·----------.. ---·-------------------------------------
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Ccrmtrd Cmts Shtistics 
Ti,l me : m_Slft 

11:32 An Jmu7 22, mz 

Suple Veiqbt : 1.0000 Solutioa Voluu : 1.00 

WHC-SD-WM-DP-025 
ADDENDUM .9 REV O 

On-h,k Jnteqntioos : 3 Off-Put Jateqritioas : 1 
------------·-----------.. -----------------------.. ---.. -----------------

Chmel ftm [pulses 5.D. [pulses iR.S.D. lpulm 
. - .,. .. ---------------------------------------------------------------
Zr 
Sr 
h 
Ti 
H~ 
SA 
S1 
Al 
V 

Zn 
Cu 
li 
Co 
Mi 

. 
Ew 

Se 

. 1ll 
Pb 

ott 
Cd 
i 

ftn 
Sb 
V 

h 
Tl 

l 
2 
3 
5 
£ 
7 
8 
9 

10 
11 
12 
14 
15 
16 
17 
18 
19 
20 
21 
22 
24 
25 
26 
27 
28 
29 
30 
31 
32 
3:i 
34 
35 
36 
37 
38 
39 
40 
42 
43 
44 
45 

o.m 
o.m 

-0.069 
-uoo 
1.564 
0.007 
1.418 
0.813 
0.001 
o.m 
0.071 
O.Oll 

-0.019 
-0.003 
-0.002 • 
·0.059 
o.m 

11.m 
-0.002 
0.191 
0.044 

·O. 061 
o.m 
0.017 
o.m 
1.210 
0.007 
2. 949 

-0.000 
-o.m 
-o.m 
o.rn 

-0.092 
-o.m 
3.m 

-0.032 
0.038 
-o.m 
0.024 

-0.009 
-o.m 

0.003 
0.004 
0,026 
0.012 
0,003 
0.012 
0.022 
0.020 
0.011 
0.008 
0.005 
0.006 
0.012 
0.016 
0.000 
0.005 
0.023 
o.m 
0.001 
0.004 
0.005 
0.004 
0.003 
0.001 
o.m 
0.004 
0.001 
0.006 
0.0~6 
0.006 
0.003 
0.006 
0.004 
0.045 
o.ou 
0.004 
0.002 
o.m 
0.001 
0.001 
0.004 

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

l~"tily 1: m2 Dig. Bhak ldtatity 2: Direct 11:36 Aft Jmuy 22, 1992 
hsk me : ALL_Slft 
s·uple Veiqbt : 1.0000 S0luti0t Volm : 1.00 
06·Peik l1le9rilioas: 3 Off·Peik loteqritions: 1 
----------------------------------------------------------------------

Ir 
( ppbl 

Sr 
(ppbl 

Ii 
(ppbl 

Hq 
(pp1 I 

Sn 
(ppt) 

Si 
(pp~) 

Al 
( ppb) 

- I 
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-~ 

AeaD 0.002 5.278 -19.rn 8.117 · -m.~02 · Lm 917.728 m.os1 WHC-SD-WM-DP-025 
u. 1.w 0,141 25.742 6. 960 m.m z.m 15.437 8.163 ADDENDUM 9 REV 0 
.. l'I 'i.D. s:im.m 2.671 m.m 85.744 :i2.m 75,614 1.682 s.m 

• Zn Cg Li Co Hi L, h 
( ppb l l ppb) (ppbl (~pbl (ppbl ( ppb ) (ppb) {ppb) 

~WI m.m 21.m 5.133 1,413 -3.Jo~ 10.m 6.714 0.898 

u. m.m 0.670 1.070 0.649 2.618 3.686 0.000 o.m 
~ i,S.D. 113. 561 2.449 20.845 45.922 77,842 34.146 0,000 32.981 

Fe Ci c, Nd Ce 51 h p 

I ppb l ( ppbl ( ppi) (ppb) ( ppb) I ppb) I ppbl I ppbl 

ftuo 47.m 18B1.626 i.m 38.m ·8.126 ·150.454 3.240 14.rn 

s.». 7.147 n.m 0.229 2.m 12.m 11.098 o.m l.m 
? R.S.D. 15,068 o.m 17,320 5.281 m.010 7.377 4.m 24.703 

s ftg As Hi fto Se Aq Pb 

( ppbl I ppbl ( pp~) ( ppb) ( ppb) (ppb) I ppbl I ppb l 

ftm 105.623 244.006 3.835 1742.6'2 -tm ·ll.804 1.m n.m 
S.D. 2.605 o.m 1,204 l.m 1.659 1s.m 0.7£9 ,.m 

K.S.D. 2,467 0.351 31.392 0.210 28.488 m.m 41.668 40.740 

Ti Cd ) ( ftD Si V it 

( ppi) ( ppb) ( ppb) ( ppi) ( ppi) (ppb) {ppb) (ppb) 

HD 0.568 1,950 668,524 51,476 2.146 ·llo.311 ·0.668 ·0.178 

P· o.m 1,790 l.m 23.604 o.m 2s.m G.389 0.205 

~ K.S.D, 83.205 91.830 o.m 45,854 9. 944 23,490 58.214 115.493 

r--:-
Tl 

l ppbl 
so.m 

), .. 2a.m 

. 1? R.S.D • 57 .106 

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

Corrected Cmts Shtistics 11:38 Aft Jmuy 22, 1992 
~ hs~ uae : Alt_Slft 

Suple »eight : 1,0000 Sohtio1 Volm : 1.00 
Oo·hil IategritiOAS : l Off·Puk bbgutions : 1 
----------------------------------------------------------------------
Aoilyte Cbmel ftm lpvlm S.D. lpdm ~.S.I. (pulses 
----------------------------------------------------------------------
lr 1 o.m 0.007 

Sr 2 o.m 0.009 

Bi 3 ·0.06~ 0.036 

Ti 5 9.00l 0.007 

Hg 6 1,574 0.007 

SD 7 0.060 0.010 

Si 8 3.181 o.m 
Al 9 49,815 o.m 
w 10 0.134 0.008 

ZR 11 0.486 0.009 
r .. 12 o.m 0.005 

14 0.309 0.007 
n 0.000 0.017 

~i 16 0,019 0.009 
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Eu -18 ·0,060 0.017 -
F! 19 0.145 0,017 
c. 20 5. 826 0.076 WHC-SD-WM-DP-025 . 
Cr 21 1.761 0,015 ADDENDUM 9 REV o 
~d 22 0,277 o.m 
Ce 24 0.066 o.m 
s, 25 ·0.023 0,013 
bi 26 0.073 0,016 
p 27 1.211 0.012 
$ 28 27.631 o.m 
ff4 29 l.028 0.012 
As 30 ·0.011 0.011 
u. 31 m1.m 12.m 
fto 32 0,146 0.005 
s, 33 0.024 0.008 
Ag 34 -0.097 0.006 
Pb lS 0.008 0.003 
Ti lo -Y.086 o.oo, 
Cd 37 0.251 0.010 
) 38 3.601 o.m 
l 39 12,147 • 0,122 
~n 0 o.m 0,005 

42 -0.010 0.006 
43 0.020 o.m 
H -0. 008 0.003 

' f{ 45 ·0.078 0,007 . 
,_ or------------------•---•• ------------••••••---• ••• •• •• ••• • •• -------• -• • 

i"':, 

Identity 1: i93l S~• 13AP891·1 Ideatity 2: 1011·501! 11:41 Aft Jilmry 22, 1992 ,,..,, 
1, ·m: All_Slft 

hight : 1.0000 Soluti01 Voluae : 1.00 
On·Ped: lDteqr.itim : 3 Off-Pe.it Iategr.itio1s: 1 
-~ --------------------------------------------------------------------

Zr Sr Bi h H9 Sa Si Al 
(H)) (pp)) (ppb) (pp)) (pp1) ( ?Pb) (ppb) (ppb) 

ftm tm 4,705 ·15.122 10.m 18.868 15.06~ 2157.141 20225.600 
.D. l.123 o.m 35.828 4.296 408,176 2.302 20.m 243.647 

~ i.s.B. '8.625 7,722 m.m 41.734 2163.331 1~.m o.m 1.205 

V Zn Ca Li Co Ni Li Eu 
( PP• I (ppb) I ppb) ( ppb) (ppb) (ppb) I ppb) (ppb) 

ftua -3780,390 9.317 n.m 31.317 o.m 15,811 4.m 0.876 
S. D. 248.210 o.m 1.021 0.706 3.701 2.044 ,.m 1.107 
t R.U. 6.566 e.m 1.351 2.256 412.557 12.m m.101 126.445 

Fe C,i Cr Nd Ct Sa h p 

( ppb) ("bl (pp~) (ppi) (ppbl (ppb) (ppb) (ppb) 
fte.in 44.149 918.974 701.137 83,683 5!.042 -41.013 4.m 7411.m 
S.b. L511 12.485 5.m 22.m 36.232 u.m o.m 76. 921 
~ R.U. 12.482 1.m o.m 26.809 68.308 93.285 21.628 1.038 

s ftq As N.i fto St Aq p~ 
(~pb) I ppb) (ppb) I p~bl (ppb) ( ppb) (ppb) ( ppb) 

ftm 29759.832 206.672 -17. 566 728177.158 38,265 n.674 t.m 10. 510 
u. m.m 2.370 12.737 7662.481 1.381 21.498 i.m S,631 

~.s.». 1.200 1.147 72.506 1.052 3.608 40.053 m.m 53.576 
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... ~ .. 

fte.r. 
S.D. 
: R.S.D. 

Ti 
( Jpb l 

1.397 
1,189 

85. 067 

11 
( ppb) 
-129.276 

Sl.80l 
40.072 

Cd J I 
( ppb I ( ppb) (,Pb) 

13.m m.m 71184.413 
0.392 10.m 109,m 
2.869 1.512 0.997 

Corrected Cmts Shtistics 11:45 Aft hmry 22 1 1992 
hsk om : ALL_m 
Siaple Weight : 1.0000 Solatioa Volm : 1.00 
Oc-Pul 1Dte9r,tioos : 3 Off-Puk Iah9ntim : 1 

~ lyh Cbmel ftm (pijlm • 5.1. lpdses 

Sr 

' Ti 
Kg 

Co 

c. 
Cr 
Nd 
c~ 
S1 
h 
~ 

s 
ftq 
As 
W, 
fto 
Se 
Ag 
p~ 
Ti 

1 
2 
3 
5 
6 
7 
8 
9 

1~ 
11 
12 
14 
lS 
16 
17 
18 
19 
20 
21 
22 
24 
2S 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
3£ 
37 
38 

o.m 
0.113 

-0.110 
-o. 017 
1.m 
o.m 
3.669 

50.537 
0.162 
o.m 
0.370 
0.292 

-0.011 
-0.017 
-o.oos 
-0.088 
0.134 
6,759 
1.789 
o. 145 
0.015 

-0.066 
0.034 
1.254 

28. 461 
1.124 

-0.016 
1214,224 

0.148 
0.016 

-0.111 
0.010 

-0.102 
0,281 
4.41o 

o.m 
0.006 
0.017 
0.015 
0.018 
0.019 
o.m 
0.m 
0.039 
0,002 
0.004 
0.010 
0,005 
0.009 
0.001 
0.007 
0.004 
0.063 
0.010 
0.006 
0.009 
o.oo, 
0.007 
0.027 
0.360 
0.008 
0.002 
7.984 
0.004 
0.005 
0.001 
0.004 
0.003 
0. 017 
o.m 

?R.S.). lpdm 

fta .. s~ V ie 
(ppb) (ppb) l ppb) 

lppbl WHC-SD-WM-DP-025 
0.992 -15.m -tm o.ooo ADDENDUM 9 REV O 
0. 504 32.096 1.783 o.m 

so.m 203.684 56.m mom.s47 
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39 12.115 0.096 
fto 40 0.025 0.004 
Sb ~2 0,006 0.004 
V n o.m 0.003 
ile 44 -0, 00 7 o. 001 
Tl 45 -o.m 0.002 

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

Ioentity 1: Rm hp 13AP891-l Identity 2: 10al-50al 
list nm : ALL_Slft 

11:46 Aft Jm.ry 22, 1992 

s.aple Weigbt : 1 .0000 SolutioD Voluu : 1.00 
On-Pul IntegritiDDS : 3 Off-Pu1 hleqrilions : 1 

ftm 
S.D. 

fleu 

D. 
: r.s.,. 
M 

.auo 
'S:D. 

• C Q, 

·ne!n 
lJ. 
Z i.U. 

0,. 

ftuo 
S.). 
? R.U, 

Zr 
( ppbl 

-4.m 
1.985 

42.294 

I 
( ppb l 

-4660.692 
1210.610 

25.m 

Fe 
• ( PP•l 

40.'762 
1.284 
3.149 

s 
(ppbl 

lom.m 
388.m 

1.267 

Ti 
( ppb) 

-0.742 
0.454 

61.131 

Tl 
t ppbl 

ftm -&2.227 
S.D. 14.m 
t UJ. 24.032 

Sr 
(ppb) 

4.027 
O.Z18 
5.406 

1D 
tppH 

4.083 
0.131 
3,210 

Ci 
( ppb) 
1073.180 

10.m 
0.974 

89 
( ppb) 
226.m 

1.682 
o.m 

Cd 
I ppb) 

14.865 
o.m 
4.m 

Ii 
tpp•l 
-60.m 
11.m 
28,BH 

c, 
( ppb) 

72.985 
· 0.915 
t.m 

Cr 
( ppb) 
712.254 

3,787 
o.m 

As 
I ppb) 
-23.580 

2,406 
10.204 

I 
( ppb) 
m.m 

4.903 
o.m 

h 
(ppb) 
. -1.781 

8.789 
493.403 

Li 
(ppb) 

29.635 
1.011 
3.411 

Nd 
(ppb) 

23.800 
2,441 

10.255 

Ni 
(ppb) 

738261.101 
6070.893 

0.822 

l ,,,,, 
1om.m 

m.901 
0.793 

Corrected Couts Shtistics 11:51 Aft Jmuy 22, 1992 
1.sk me: ALL_Slft 
Siaple Weight : 1.0000 SolDtio1 Volm : 1.00 
o, lnte9ntions : 3 Off-Peak hte9ritim : 1 

Hg 
(pp1) 
1188.679 
1027.219 

86.417 

Co 
(ppb) 

-1.m 
1.129 

71. 904 

Ce 
( ppb) 
-85.728 

1 

23.294 
27.172 

fto 
(ppb) 

38.868 
1.313 
3.379 

ftn 
(P,b) 

1.462 
0.360 

24.641 

5& 
(ppb) 

14.256 
4.282 

30.039 

Ni 
(p pbl 

7.527 
2.027 

U.926 

51 
(ppb) 

-165.112 
26.m 
16.110 

Se 
(ppb.) 

27.306 
13.m 
48.m 

Sb 
(ppb) 

66.m 
18.940 
28.464 

WHC-SD-WM-DP-025 
ADDENDUM 9 REV 0 

Si 
(ppbl 
2m.m 

10.760 
0.430 

Li 
(ppb) 

-5.368 
4.027 

75.019 

h 
( ppb). 

1.987 
0.419 

21.071 

Ag 
(ppb) 

-3.246 
o.m 

10.866 

V 
lp pb) 

-o.m 
1.696 

m.m 

Al 
(ppb) 

20521.256 
159.756 

0.778 

El 
I ppbl 

-0.963 
0.447 

46.417 

p 

(ppbJ 
7677.838 
164.072 

2.m 

Pb 
(ppbl 

12.845 
6.151 

47.889 

Be 
(ppb) 

0.178 
o. 103 

57 .72l 

C ,, 

' 
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~ulyte Chm! ftm lp~lm S.D. lpRlm ~i.5.1. lp~lm -~ 

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

Zr I 0.034 0.017 ADDENDUM 9 REV 0 ,_ 
2 o.m 0.028 
3 -0.m 0.027 
5 0.033 0. 028 
6 1.m 0.022 

Sn 7 0.rn 0.044 
Si 8 3.m 0.032 
Al 9 70. 310 0.119 

10 0.304 0.007 
Za 11 24.493 o.m 
Cu 12 4,862 0.015 
Li H 0.342 0.022 
Co IS 8.737 o.m 
Ni lo 8.534 0.064 

l• 17 -0.006 0.002 
Eu 18 -0 .046 0.018 
Fe 19 12.631 0.022 
c. 20 19.652 1,974 
Cr 21 3.SSI 0.020 
d 22 o.m. o.m 

Ce 24 0.083 0.031 

N.8 25 -0.063 0.030 .. 26 137.044 o.m 
27 1.179 0.032 

s 28 28.126 0.322 

q 29 1,287 0.030 

As 30 6.461 0.011 
l""t1~ 31 mo.m •.m 

32 0.140 0.017 
33 2.m o.m 

~ 34 o.m o.m 
Pb 35 i.m 0.014 

• ti 36 -0.049 0.020 
Cd 37 5.235 o.m 

38 3.731 o.m · 
39 12.m 0.050 
40 20.m 0.069 
42 o.m 0.019 
n 2.m 0.017 

ie 44 1.080 0.006 

Tl 45 1,026 0.011 
--------------------·------·---------------------------------·-----------

ldeDlily 1: Rm Spk 13AP891-l ldeatity 2: 1011-5011 11:53 Aft Jmuy 22, m2 

hsl nm : RLL_Slft 
Suple hiqbt : 1.0000 SoMioD Volm : 1.00 

On-Pul loteqr•lions : 3 Off-Puk hteqr•tions : 1 
-... --------------------------------------------------------------------

Zr Sr Ii h Hq Sa Si u 
(ppb) ( PP'l (ppbl (ppb l (ppa) ( ppbl (ppb) (ppb l 

fte.n l.m 8.641 -1.m 27.914 -377.358 21.m 2567. 857 28621.956 

u. 7.330 1.080 27.244 16.405 1251.m 9.713 22.m 48.m 

: i.5.1. m.m 12.m m.m 58.770 m.100 3~.822 G.879 0.170 

M 2D CM Li Co Ni l• Eu 
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(ppb) I ppb) I p,bl IPP•l (ppb) I ppb I ( ppb I (ppbl 

ftun -,014,rn 2069,115 1090.002 34.680 1960,05-9 1m.m- -10.m 1.m WHC-SD-WM-DP-025 
S.I. m.m 25.llS l.m 2.179 11.945 14.m 6,152 1.168 ADDENDUM 9 REV 0 
? R.S.D, 2.m 1.m 0.307 o.284 o.m o.m 57.289 66.691 

Fe Ci Cr Nd Ce 51 ~i p 

(ppbl lppb) (pp'l ( ppb) (ppb) lpp~l ( ppb) ( ppb) 
ftun 4010,082 3202.884 1531,041 so.m 100.m -m.m 8171. 131 7213. 454 
s.D. 0, 918 m.m 7,834 41.m Sl.539 8o.681 17.531 m.m 
? i.U. 0.173 10.186 0.512 51.428 83.111 n.m o.m 2.716 

ftg As Ni fto Se Ag Pb 
(ppbl I ppbl lppbl lppbl ( ppb l (ppb) I ppb) I ppb) 

r.un 30272.m m.m m1.m 754404.m 1,.m 7094.097 m.rn 1980. 500 
S.D. 344.380 £.077 ll.m 2954.5&8 5.227 Bt.m 4.586 24.m 
?U.D. 1.m 2.m 0.171 o.m 1tm 1.149 2.263 t.m 

Ji Cd ) I "' Sb V ile 
(ppb I (ppb) ( ppb) (P,b) ( ppb) (ppb) ( ppb) (ppb) 

ftm £.157 211,928 724,482 nm.m 1m.m 1822,783 19'8.842 193.469 
S.J. 2.568 1.m 6.299 292.043 .;.m 98.321 11.321 1.111 

.SJ. 41,712 o.m 0.869 0.398 o.rn 5.394 0.56£ o.m 

Tl 
( ppb) 
1m.210 

79.456 
1.019 

. ,.. 

or, .. ted Counts Shtistics 12:00 Pft Jumy 22, 1992 
Tisk na1e: ALL Sift 

' -· Sa1ple Ueiqht: 1.0000 Solution Volu1e: 1,00 
On-Pea~ lntegritioos: 3 Off-Peik !Ategratioos: 1 

• AEalyte Cbmel ftm lpulm S.D, lpulses ia.u. lpdm 
-----------------------·-----------------·-----------------------------

0.037 0.003 
Sr ., o.m 0.002 ~ 

Ii 3 -0.042 o.m 
Ta 5 0,009 0.012 
H9 6 1,540 0.013 
Sn 7 0.009 o.m 
Si 8 0.167 0,036 
Al ' 0.447 0,012 

• 10 -0.065 0.029 
Zn 11 0.097 0.006 
Cu 12 0.063 0,004 
Li 14 0.012 0.002 
Co 15 -0.001 0,002 
Ni lo -0.052 o.m 
La 17 -o.m 0.001 
Eu 18 -o.ou 0.009 
Fe 19 0.092 0,026 
r 20 0.688 0.002 
L. 21 O.OOJ 0.001 
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110 L1. V, iil ~. QJl -:--
Ct 24 0,0o£ 0.002 
s, 2) U 09 O. OOl -wH~-so-WM- OP-025 
t, H Q.m 6.~02 AOOEN.OUM 9 REV 0 ,. 

d v. 020 0,002 
28 UH 0.004 

"' 29 0.010 0,061 
As 30 -0, 028 0 ,008 ~. 31 o.m 0.006 
ft~ 32 0.019 0.003 
Se 33 -o.m 0.011 
Aq 34 -0.096 0.002 
Pb 3) v.077 0.008 
Ti 36 · O. 087 0.003 
Cd 37 -0, 049 0.020 
i 38 0.007 o.m 

39 -0. 037 0.007 
ftn 40 0.042 0.002 
s, 42 -0,027 0.0ll 
y 4l 0.023 0.002 
le 44 -0.006 0.001 

45 -o.m 0.002 
---------------------------------------------------------------------

l;fn ti ty 1: ml Su 13AP891-1 Identity 2: 1011-5011-211-1211 12:00 Pft Jinuiry 22, 1992 
hsk om : ALL_Slft 

• iaple lieight : 1.0000 Solution Voluae: 1.00 
On-Pul lnte,ntim : 3 Off-Puk lnte9ritim : 1 
----------------------------------------------------------------------

Zr Sr li h Kg SD Si Al 

I ppb) (pp') I PP•l (ppb) lpp11 l ppbl (pp•I (,Pb) 

llun 4.844 o.m 1.m ll.m -1924.528 l.821 38.658 0.273 

S.D. 1.165 0,060 22.m 6. 960 727.823 1.m 2U55 4.939 

.' 2. S.D, 24.042 7.962 m.m 50.222 37 .818 189 .860 65.328 1808.314 

Ii ZD c. Li Co Ni Li El 

:"') ( ppb l ( ppbl ( ppbl (ppb) (ppb) ( ppb) (ppb) (ppbl 

fte .n 2m.m -24.002 3.322 · 1.379 o.m -o. 530 4.029 0.810 

.D. 899 .609 0,488 o.m 0.210 0.467 3.llB 4.m o.m 
i U.D. 38.549 2.033 25.806 1tm 89.212 m.m 115.431 73,110 

Fe Ci Cr 114 Ce 51 h p 

( ppb) ( ppb) (pp•l ( ppb) (ppb) (pp•) (ppb) (pp•l 

ft~ ,n 27 .210 71.070 3.176 74.194 53.m 54.748 3.041 33.047 

S.D. 8.357 o.m o.m 13,924 4.184 7.377 0.091 12.889 

? R.S.I. 30.715 o.m tUOO 18.767 7.754 n.m 2.m 39,003 

s ftg As Ni fto Se Ag Pb 

( ppbl ( ppb) (ppb) (ppb) (ppb I I ppb) (ppb l ( ppb ) 

ftm 7,997 -2.o03 -ls.m 43.388 0.000 -9. 631 1.540 130.204 

u. 4.308 0.119 · ,.m 3,665 0.797 lO .144 o.m ll.606 

Z R.S.D. 53.870 4.558 24.m 8.447 914779.514 312.998 45.m 10.449 

Ti Cd I I ftD Sb y h 

( ,Pb) (ppb) (pp~) (pp•l (PJb) ( ppb) (ppbl (ppb ) 

t.m 1.711 3.421 26.W 3.749 •m.m • 1.342 o.m 
o.m 0.780 6.405 38.888 0.201 06.m 1.403 o.m 
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fte.c 

32.m 

Tl 
'ppa l 

38.346 
10.m 

, .J ,D, 28.617 

45.m 187.249 148,612 

Comcted Counts St,listics 12:05 Pft Jmu7 22, 1992 
hsk H ae : ALL_Slft 
Supl i Weigbt : 1.0000 S0luti00 Yolvae: 1.00 
Dn-fu~ lnte,ralions : 3 Off-Pui Iate,Hlim : 1 
--------------------------------·--------------------------------------
Aulyle Channel ftua lpulus S.D. lpdm -%i,S.D, ipulses 
----------------------------------------------------------------------
Zr 1 0,080 o.m 
Sr 2 o.m 0.018 
Ii 3 0.046 0.017 _r. 0.105 . 0.0ll 
K~ 6 1,504 0.002 
Sn 7 0.137 0.015 
Si 8 1.186 0.021 
Al 9 18.064 0.061 , Iv 0.122 0.022 
z, 11 ~.m 0.026 

~ Cu 12 o.m · 0.017 
Li 14 0.161 0.016 

" r• 15 1.m 0.008 
16 1.313 0.027 

':' Li 17 0.001 0,001 
,ED 18 0.012 0.027 ... 
F! 19 1.'10 0.028 

_ ca 20 4.748 0.021 
Cr 21 0.826 0.024 

~ Wd 22 o.416 0.103 
Ce 24 0.143 0.026 
Sa 25 0,080 0.030 
h 26 1U72 0.090 
p 27 0.357 0.007 
s 28 8.110 0.082 
ft9 29 o.m 0.002 
As 30 o. 921 0.011 
Wa 31 m.m 3.400 
fto 32 Q.064 0.00l 
St 33 0.327 0,009 ' 
Ag 34 0.042 o.m 
Pb n 0.224 0,024 
Ti 36 -0.008 0,017 
C4 37 0.810 0,014 
I 38 1.122 0.011 

39 3.m o.m 
ftn 40 2.930 0.007 
Sb 42 0.070 0,021 

4l 0.428 0.007 
44 0.146 0.000 

s.m 63.312 104.513 86.589 
WHC-SD- WM-DP- 025 
ADDENDUM 9 REV O . ,, 



I 
I . 

Tl u 0.071 o.m . 
-------------------------------------------------------·------------

i\y I: R933 Spk 13AP891-1 Identity 2: l~1H011-211-121l 12:05 Pft JiDUif7 22, 1992 
.u: m_m 

Su~1e Wei.bl : 1.0000 Solwtioa Yo!uae: 1.00 
Oo-Peik IDtegrihons : 3 Oft-Puk hte9ritioas : 1 
----------------------------------------------------------------------

Zr Sr Ii h H9 
(,pb) ( ppb) ,,,.) (ppi) (ppa) 

fte•n n.m 4.m u.m 70.874 -lm.396 
S.D. 6.414 o.m 11.m 7. 751 m.zos 
: i.S.D. 27.150 15.384 17.688 10.937 2.871 

V Zn Cu Li Co 
( ppb) (pFb) (ppb) . ( ppb) (ppb) 

ftm -342v.285 342.m 181.441 16.348 281.140 
S.D. 666.421 2.191 3.851 1.631 1.780 
: R.S.D. 17 .484 0.640 2.m 9.979 o.m 

Fe Ci Cr Nd Ct 
(ppb) (ppb) ( PP•) (pp•l (ppb) 

in 604. 646 741.584 329.791 146.245 264.847 
u. 8. 986 3.393 9 .381 45.m 72.325 
t ~.S.D. 1.486 0.458 2.845 31.074 27 .308 

s "~ As Ni fto 

~ I ppb) I ppb) (ppb) (pp•l lppb) 
am.no 67 .886 1104.523 225248.002 13.458 

87. 994 o.m 12,874 20&7.127 o.m 
J. 1.m o.m 1.166 0.918 6.840 

Ti c, I I ftD 
1,,01 (ppb) (ppb) (ppb) (pp.) 

--',ciD 11.m 35. 909 m.m 21754.634 282.242 
S.D. 2. 164 0.542 2.159 167.910 o.700 

) i.S.D. 18.m 1.508 0.984 0.781 0.248 

~ Tl 
( ppb) 

ftm 938.711 
S.I. m.m 
% R.S.D. 12.276 

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

Corrected CouDts Stitistics 12:10 Pft JiDliry 22, 1992 
hsk am : ALL_Slft 
Saple Weight : 1.0000 S0Mi01 Volm : 1.00 
Oo-Pul Integr•tioas : 3 OfHuk hte9riliODS : 1 

Anilyte Cbmel ftm lpwlses 

JI 

1 
2 
:l 

0.017 
o.m 

-o.m 

S.D. lpdm 

0.004 
0.003 
0.021 

U.S.D. lpulm 

So 
(ppU 

l2.112 
3.l09 

10.m 

Wi 
(ppbl 
m.m 

6.191 
i.m 

Sa 
(pp.) 

261. 905 
87 .405 
n.m 

Se 
I ppb I 
971.635 
22.880 
2.m 

Sb 
IP p~l 
404.480 
110.m 
27 .314 

WHC-SD-WM-DP-025 
ADDENDUM 9 REV 0 

Si Al 
(pp•) (ppb) 
754.660 7217.420 
14. 410 25. 046 
1. 910 o.m 

Li fQ 
(ppb) I ppbl 

18.m t604 
4.027 1.788 

21.m 31.906 

h p 
(ppb) (pp.) 
1178.894 2119.678 

5.m 40.286 
0.454 1. 901 

A9 
. ~· I ppb) (ppbl 

43.697 387.692 
4. 586 42.233 

10.494 10.893 

V h 
( ppb) (ppb) 
271.982 21.m 

4.m 0.000 
1.740 0.000 

---1-so 



Ii ~.m 0.006 
Hg 6 1.m · 0.010 
Sa 7 o.m o. 012 
Si 8 0.760 0.017 
H 9 1.614 0.018 
w 10 0.088 o.m 
l. 11 5.931 0.045 
Cu 12 2.m 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 
Ea 18 -0.063 0.009 
Ft 19 1.m 0.016 
Ci 20 3.566 0.018 
Cr 21 1.286 0.027 
lld 22 0.001 o.m 
Ce 24 0.039 0.004 
Sa 25 -0.032 0.003 
h 26 8.530 0.040 
p 27 0.019 0.001 
s 28 0.011 0.004 

27 2.447 0.012 
30 o. 404 0.018 
31 0.912 o.oo, 
32 1.m 0,027 ., 

Se 33 0.196 0.006 
q• 34 1.593 0.006 

p~ 35 o.m 0.003 
1 36 3.m 0.013 

Cd ·37 
r 12.m 0.122 
J 38 2.41& 0.002 

37 0.806 0.002 
BA 40 t163 0.031 
St< 42 o.m 0,017 
V 4l 0.768 o.m 

44 2.705 0.011 
Tl 45 0.012 0.004 
"" . -·-------. ------------------------------------------------------------
0,. 

ld~ntity 1: CCV-2 Hetti ty 2: CCV 12:10 PN Jiau.ry 22, 1992 
lisk me : ALL_Slft 
Saple Mei.ht : 1.0000 Solutioa Volute: 1.00 
Dn-Pe•k lntegritions: 3 Off-Pe,k lntegr•tions: 1 
----------------------------------------------------------------------

Zr Sr Ii h Hq 
(ppbl ( ppb) (pp~) t,pbl 1ml 

KeiD 

SJ. 
-4. 106 0.182 -173.063 17.422 -zm.m 

: U.D. 

fteu 
S.D. 
i O t .D. 

l.066 
4o.m 

w 

( ppbl 
-2387.427 

584.470 
24.481 

0.119 
65.m 

ID -
( ppb) 
m.m 

3.857 
0.809 

21.203 3.271 50.766 
12.m 18.m 20.095 

Cu- Li Co-
(ppb) ( ppb) (ppb) 

501.453 o.m 497.471 
2.268 0.816 2.840 
o.m 161.m o.m 

WHC-SD-WM-DP-025 "' ADDENDUM 9 REV 0 

Sn Si- AJ-
(,Pb) (ppb) ( pp~) 

2.m m.m 478.102 
2.673 12.m 7.m 

,o.m 2.677 1.581 

Ni_ Li Ev 
(ppb) (ppb) (ppb) 
490.450 -6.711 o.m 

3.192 2.325 0.559 
0.651 34.648 87. 962 
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fteu 

nm 
S.L 

.». 

~ i.S.D. 

ne~o 
S.D. 
? R.S.D. 

fteaD 

t R.S.D. 

h, 
(ppb) 
500.m 

4.9ol 
o.m 

(ppbl 
o. 961 
4.m 

m.m 

Ti
(ppb) 
500.m 

1.m 
o.m 

Tl-
( PP•l 
517.264 
31.313 
6.054 

Ci~ 
( PP•l 
545.745 

2.m 
0.547 

ftg .,, 
(ppb) 
498.698 

2.466 
o.m 

Cd-
(ppb) 
m.o48 

4.838 
o.m 

Cr- Nd 
( PP• l ("bl 
512.m -Js.m 
10,527 24.004 
2.m 66.946 

As-. H•-
lppbl ( ppb) 
481.488 50J.886 
21.m 5,404 
4.m 1.073 

B- [-

(ppb) l?pb) 
469,929 4949.677 

0,387 s.m 
0.082 0,180 

~Corrected Counts Stitistics: 
st om : All_Slft 

12:12 Pft Jmuy 22, 1992 

le ~i!ight : 1.0000 Solutioo ·Voluu : 1.00 
-~ lohqritiODS : 1 · OtHuk hte4ritim : 1 

Ce 
(ppb)" 
-21.821 
10.m 
47. 520 

fto -
lppbl 
m.m 

8. 1B1 
1.691 

n,-
(ppb) 
498.111 

2.m 
o.m 

·---------·----------------------------------·--------------------
Ao•lyte Cb,oael fteio lpulses S.8. lpulm ,i.S.D. lpulm 
-,,.--------------------------------------------------------------------
Zr l 0,004 0.011 

2 -0.014 0.009 
ii l -0.052 0.005 

• ,. 5 0.004 o.m 
Hg 6 • 1.m 0.010 

Os'o 7 -0,034 0.042 
Si 8 0.087 0.010 
Al 9 o.m o.m 

10 -0.029 0.017 
1D 11 0.042 0.002 
Cu 12 0.019 0.006 
Li 14 -0,025 o.m 
Co 15 -0.008 0.005 
Iii 16 · -0.090 o.m 
Li 17 -0. 001 0.001 
E~ 18 -0 .087 0.014 
Fe 19 0.001 0.019 
Ci 20 0.171 0.002 
tr 21 -0.007 0.011 
tld 22 0.048 0.m 
Ce 24 0.002 0.016 

n -0.041 0,014 
26 -0 .023 0.016 
27 0.017 0.002 

--
Sa &~ f WHC-SO-WP-OP-025 

(_ppal • (ppb) ( ppb l Addendum 9 Rev 0 
-65.442 508.596 30. 983 

8. 956 2.391 7. l 50 
13.685 o.m 23.076 

Se- Ag- Pb...,. 
(ppb) I ppbl (ppbl 
m.m 517.410 480.528 
1Ulo 1.701 4,408 
l.260 o.m o. 917 

Sb.......,. v_ 8e ...... 
(ppU (ppb l ippb) 
516. 544 m.s3s 482.457 
97.m J.m 1.951 
18.871 0.712 o. 404 
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-

28 0.036 0.007 
WHC-SD-WP-DP-025 
Addendum 9 Rev 0 

ftg 29 0.006 . . 0.001 

Ai 30 -0.004 0 .007 
Nj 31 v.019 0.031 
fta 32 o. 007 0.012 

33 -0.028 0. 010 
.. , 34 -0.113 o. 010 
Pb 35 -0.035 v.007 
Ti 36 -0 .119 0.007 
Cd 37 -o.m 0,022 
i 38 -0.001 o.ou 

39 -o.m 0,009 
ftD 40 -o. 003 0.006 
Sb 42 -0.011 0.014 
y 43 0,017 0.004 
Bt H -0.009 0.001 
Tl 45 -0.058 0.010 
----------------------------------------------------------------------

ldeAtit7 1: CCB-2 Identity 2: m 12:12 Pft Jmu7 22, 1992 
isi me : Atl_Slft 

Silple hight : 1.0000 Sohtioa Yolm : 1.00 
n-Puk In tegntions : 3 Off-Put IDtegntioas : 1 

----------------------------------------------------------------------
I"':' Zr Sr li h Hg Sa Si Al 

-· (,Pb) (ppb) ( ppb) (ppb) (pp1) (ppb_l (ppbl (pp•) 
• fte,o -9, 681 -0.951 ; -2.m 10.m -2m.9or -5.m : -11.m -36.052 ., . 4.999 o.m 4.764 13.m m.m 9.178 o.705 22.223 . 

i k.SJ. 51 .638 36.834 202.m 128.616 23.m 164.342 38,158 61,640 
,... 

V Zn c. Li Co Ni Li Eu ...... I ppbl I ppbl (ppb) ( ppb) I ppbl I ppb) (Jpbl (ppb) 
ftun 122s.m -28.721 -2.037 -2.388 -1.047 -9.042 2.m -o. 941 
' S.D. 528.603 0,131 1.261 1,288 1.129 3.307 4.027 0.911 
: R.U. 43.037 0.456 61.893 53. 946 101.m lo.571 149.924 96. 771 

Fe Ci Cr Nd Ce Sa Ji p 
(ppb) (ppb) (ppb) (ppb) I ppb) (ppb) I ppb l I ppbl 

PiB -1.588 -14.m -o.m -11,114 -122.246 -93.779 -1.371 a.m 
S. D. 5.734 0.260 4,183 22.242 42,782 42 .1 OS o. 966 12.m 
1 R.5.P. 373.644 1.m 526.824 200.127 34.m 44.902 70.420 74.892 

s "• As Ni fto Se A• Pb 
t ~pb) I ppb) (pp•) (ppb) ( ppb) (ppb) ( pp~) (ppb) 

"m 32.095 -3.m -9 .005 -38.902 -3.615 67.m -3.756 -65. 978 
S.D. 7.567 0.206 8.873 18.804 3.66S 27. 566 3.175 12.303 
~ R.U. 23.m 6,122 98.m 48.336 101.382 40,867 84,534 18.m 

Ti Cd ) ( ftn Sb y b 
ippb) (ppb) (ppb) ( ppbl (ppb) (ppb) (ppb) (ppG) 

ftm ·2.926 • 2. 400 1,872 -sz.m -o.m -22.762 -5.385 -0.237 
S.D, 0.920 0.883 l.002 54,267 0,56& 75. 759 z.m 0.178 
~ k.SJ. 31.450 3t..781 160,372 65.497 119 .766 m.m 47.373 75.011 

l1 
(ppbl 

I.. 14.400 

--· 1.83 



S.D. 
~ U,D. 

n. 001 
m.s44 

Corrected Ccuats Sl,lislics 
T.sk n,,e : ~LL_Slft 
Suple ~eigbl : I. 0000 
OA·Puk lnle!r,tim : 3 

12:16 Pft J,nu,ry 22, 1992 

SolulioA Yolu,, : 1.00 
OfHul lDtfgr,lioas : 1 

WHC-SD-WM-DP-025 
ADDENDUM 9 REv·o 

----------------------------------------------------------------------
AA,lyle Chmel ftm (pulses S.I. lpulm U.S.D. lpulses 
---------------------·-------------------------------------------------
Ir 1 0.04& 0.005 
Sr 2 0,138 0.004 
h 3 -0.049 0.009 
h ) 0.m 0.012 
Hg & t.m 0.024 
s~ 7 o.m 0.010 
Si 8 2.442 0.m 
Al 9 37.m 0.182 

10 0.m 0.020 
I 11 o.m . 0.005 

12 0.303 0.002 
14 0.179 0.007 

D n 0.001 0.003 
lli lo 0.012 o.m 

"'b 17 ·0.00l 0.001 
Eu 18 ·0.045 0.009 : 

·Ft 19 0.309 0,016 ' 
20 5.917 0.038 
21 1.027 0.m 

NI 22 o.211 0.m 
Ce 24 0.077 0.011 
•s, 25 0.004 0.009 
h 26 0.082 0.007 

- p 27 o.m 0.005 
s 28 16.823 0.088 
ft9 29 1.027 0.007 
As 30 -0.0~5 0.011 
N, ll 764.006 2.986 
fto 32 0.100 0.005 
St 3l -0.021 0.005 

A9 . l4 -o.m 0.006 
Pb 3) -0.012 0.004 
Ti l& -o.m 0,004 
Cd 37 0.149 o.m 
B lB l.376 0.017 
I l9 9,ZOl 0,052 
ftg 40 O.Oll 0.006 
Sb · 42 -0.005 o.m 
V 43 0.026 0.001 
Be 44 -0.007 o. 001 
Tl 45 -o.m o.m 
---------------------------------·-----------·--------------------------

intily 1: 2934 Su 13AP89H Identity 2: 1011-5011 12:24 Pft J,Du,ry 22, 19~2 

"\ 
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Tisl nm : ALL_Slft 
S, apl e WeiqH : l.0000 Solut ioo Volur : 1.00 

WHC-SD-WM-DP-:.025 
ADDENDUM - 9 REV 0 

Or,-P tal I~t ,gri!ions : 3 Off-Peil htegritions : I 

~eon 
u. 
i ~.u. 

~fiD 

5.1. 
t R.U. 

ftun 
S. I. 
: U.D. 

ftfoD 
• • D. 

'• 

~ U.D. 

ftm 
. t. 

: i,U, ,,.. 

Zr 
(ppb) 

s.m 
2.017 

22. 907 

V 
lppb) 

-mi. 517 
m.m 
16,022 

re 
(ppb) 

96.m 
5.229 
s.m 

s 
(ppb) 

18113.670 
94.683 
o.m 

Ti 
( ppb) 

4.061 
o.m 

11.m 

Tl 
( ppb) 

16.794 
32.393 

192.882 

Sr 
(ppbl 

5,018 
o. 137 
2.737 

Zn 
(ppb) 
-11.847 

o.rn 
3.832 

Ci 
( ppb) 
m.m 

6.322 
0.676 

ftq 
( ppb l 
206.467 
i.m 
0.697 

Cd 
(ppb) 

7.601 
2.269 

23.629 

Ii 
(ppb) 

1.344 
8.692 

646.626 

Ca 
(ppb l 

57. 814 
0.346 
o.m 

Cr 
(ppU 
409,857 

6.103 
1.489 

As 
(ppbl 
-10.m 
13.m 

134.575 

I 
(ppb) 
m.874 

l.m 
0.506 

h 
(ppb) 

25.737 
6. 884 

26.746 

Li 
(ppb) 

18.232 
0.716 
3,927 

Nd 
( ppb) 

5U40 
33.629 
62.230 

Ni 
(ppb) 

4WOU15 
1815,500 

o.m 

I 
(ppb) 

mn.m 
303.m 

o.m 

ComctEd CouAts 5!4listics 12:26 Pft Jmuy 22; 1992 
Ti,l we : ALL_Slft 
Suple Weight : 1.0000 Sohtion Volm : 1.00 
c,-Pe.l htegr.tioos : 3 01f-Puk htegr.tions : 1 

H9 
( PP• l 
·UU09 
1341.083 
209.051 

Co 
lnb) 

1.047 
o.m 

64.28S 

Ct 
(ppb) 

83.169 
28.985 
34.rn 

fto 
(~pb) 

24. 506 
I.SU 
6.309 

fto 
(ppb) 

2.m 
o. 564 

21.244 

An.Irle Chmel ftm lpulses U.SJ. lpulses 

Zr 
Sr 
h 
1~ 
H; 
Sn 
Si 
Al 

1 
2 
3 
5 
£ 
7 
8 

0.004 
0.192 

-0.094 
·O. 016 
1.604 
0.057 
3.068 

150.m 

0.009 
o.m 
0.032 
0.010 
0.028 
0.040 
0.038 
0.496 

Sn 
( ppb) 

v.m 
2 .103 

22. 534 

Ni 
(ppb) 

14.215 
t.m 
7.912 

SI . 
( ppb) 

40,0YI 
25.612 
63.m 

Se 
( ppb l 

·5,6H 
11.387 

201.m 

Sb 
( ppb) 

7 .005 
n.m 

1113.096 

Si 
( ppb) 
1637.m 

17.250 
1.053 

Li 
(ppb l 

1.344 
2.325 

173.029 

h 
(ppb) 

4.849 
0.397 
8. 186 

Aq 
I ppb l 

4.900 
1.683 

34.m 

V 
I ppb l 

o.m 
1. 94 5 

286.318 

Al 
I ppb l 

15In.074 
74.m 
o.m 

Ea 
(ppb) 

1.839 
o.m 

31.741 

p 

( ppb) 
4456.045 

32.764 
o.m 

Pb 
(ppb) 
-24.m 

6.632 
27.042 

h 
I ppb l . 

0.059 
0.103 

173. 101 
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w 10 0.429 0.027 
Za 11 3. l 97 o. 046 WHC-SD-WM-DP-025 
Cu 12 o. 318 0.011 ADDENDOM 9 REV O 
Li 14 0. 168 0.016 

15 -o.m o. 012 
16 0.008 0.009 

l • 17 -0. 006 0. 001 
Eu JS ·0.093 0. 009 
Fe 19 0.630 0.010 
c. 20 40. 001 0.761 
Cr 21 2. 448 0.003 
lid 22 0.084 0,080 
Ce 24 0.004 0.013 
51 25 -o.m 0.009 
h 26 o.m o.m 
p 27 J.435 0.016 
r 28 21.779 0.120 " 
Jig 29 t.m 0.004 
As 30 -0. 004 0.010 
u. 31 -22.m 0.000 
fto 32 0.309 0.013 

33 o.m 0.018 
"A9 34 ·0,118 0.007 

35 -0.012 0.012 
Ti 36 ·0,098 0.009 

37 U76 0.029 
~ 38 4.090 0.031 

39 35.614 0.059 
40 0.157 0.002 
42 -0. 016 0.005 
43 o.m 0.003 
44 -0.005 0.003 

Ti 45 -0.043 0.008 
... --.. ----------.. --.......... -------------... ---------------------------------

entity 1: i935 S,1 13AP119·1 ldHtit7 2: 1011-501! 12:29 Pft J.mr7 22, 1m 
~ sk nm: All Slft 

Suple Weiqhl : 1.0000 SoMioe Volm : 1.00 
d).£, ·h•t lntegr•tions : 3 Otf·Puk ltlegr•tim : 1 
---------- .. .. ............ ---· ·--- ...... ------·------·· -----.. ----·----------------

Zr Sr Ii h Hg Sn Si Al 
(ppb) ( ~?b) (ppb) (ppb) (ppa) (pp~) (ppb) (ppb) 

ftfiD -9. 828 7.116 -44.m ·J.187 1698.113 14.329 2077. 481 61408.770 
S.). 3.m o.m 32.496 U49 1601. 330 8.719 26,620 203.330 
: UJ. 38. 613 UIS 73.258 m.m 9U0I l0.849 1.2B1 o.m 

w ZD Cu Li Co Hi L• Ea 
( ppb l ( ppb l I ppb l (ppb) (ppbl (,pL) ( ppb) (Hbl 

ftE iD ·12860.573 241.921 61.135 17 .088 ·U16 13,303 ·10.738 -1.m 
u. 817 .812 3.973 2.m 1.624 2.m 2 .119 2.m o. 61v 
~ U.). 6.359 1.642 3.920 9. 504 m.m 15.926 21.m 45.7~1 

Fe C• Cr lid Ce Sa h p 
(ppb) ( P?~ I I ppb l ( ppb) ( ppb) (p pb) ( ppb l ( ppb l 

ftm 196.302 6567.713 m.m ·42.853 -m.m -745.541 U28 6796.487 
3. 197 m.m 1.213 35.750 3U45 27.238 0.897 97.312 

.D. 1.612 J.916 0.125 83.425 3o.m 3.m 17 ,839 J.106 
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WHC-SD-WM-DP-025 

ftg . 'As Mi 
ADDENDUM 9.REV 0 

fto • Se . Ag Pb 

(ppb) lppb) (pp~) ( ppb) (ppbl (ppb) (ppb) ( ppb l 

"fiD 2J4ul.m 306.JJB -,.m -mJJ.m 87.276 6&.m -).m -2).107 

S.D. lJO.m o.m 11.608 0.000 4.012 5o.m 2.146 20.201 

: R.S.D. ~.m o.m 128.447 0.000 ~.m 73.038 3?.847 80. 4 60 

li Cd B l Ka s~ y ie 
( ppb) ( ppb l (fpbl (ppbl ( ppb) ( ppb) ( ppb) (ppb) 

Ken -0.262 26. 587 794.122 208244.487 10.m -5o.m 9.m o.m 
S.D, 1,181 1,156 5.712 m.14& 0.166 24.m 1.696 0.471 

: k.U. m.m 4,347 o.m 0.166 1.m 48,889 11.m 99 .208 

Tl 
(pp~) 

nm 122,156 
5.1. n.m 
t R.S,i, 46.677 

-------------------------·--------------------·-------------------------

Corrected Counts Stitistics 12:ll PK Jlaury 22, 1992 
hst am : ALLJl/1 
Suple Veiqkt : 1.0000 S0Mio1 Yolm : 1.00 

·Ou-Pe,t late9r1tions: J 011-Peik lategritioas: 1 
""" "-------------------------------------------·------------------ - --
' ~n,lyte CbiDDel. Kein lpulses S.D, (pulses ?R.S.D. lpulses 
r, --------- - -----------------------------------····-:·.------·-··-------; -
.Zr 1 0.020 0,006 

,... sr 2 o.m o.m 
h l -0.064 0.012 

.. i. 5 o.m o.m 
, Hq 6 U46 0,012 

so 7 0.008 o.m 
_ si a o.m o.m 

Al 9 25.976 0,114 
; , V 10 0.087 0,004 

Ia 11 0,753 0,005 
0-- Cu 12 0,109 0.003 

Li 14 o.m 0.010 
Co 15 0.04l 0,011 
Wi u o.m o.on 
Li 17 -0.004 0.000 

-.__, Eu 18 -0,077 0,009 
Fe 19 o.m o.m 
Ci 20 7.386 0,034 
er 21 o.462 o.m 
Md 22 0,124 0,024 
Ce 24 O.OH 0,005 
Sa 2) -O.u)4 o.004 
k; 26 0.042 0.007 
P 21 o.m o.m 
S 28 l.711 0,039 
ftq 2j 0,280 0.002 
As JO -0,017 0.007 
Hi ll m.m 1,943 
fto 32 o.m o.m 



Se 33 -0.016 o. 008 WHC-SD.WM-DP-025 
Ag 34 -o .110 0.003 ADDENDUM 9 REV O -,, 
p~ n o.m 0,016 

36 -0.102 o. 004 
37 9.037 0.019 

i 38 0.836 o. 012 
39 6. 182 o.m 

ftn 40 0.310 0.005 
Sb 42 -0.010 o.m 
y 43 0.025 0.003 
Be 44 -0.009 o. 001 
Tl 4) -0.059 0.003 
----------------· ----------------------------------------... ------------

ldeDtity 1: Rm Su 13AP119-l ldeLtity 2: 10al-50al ·211-12al 1i:34 Pft Jmuy 22, 1992 
Tisk Dite: ALL_Slft 
Suple Weight : 1.0000 SoMioa Yoluae : 1.00 
OD·Peil !Dtegr•lions: 3 Off·Puk htegritiDDS : 1 
-----------... -----------------·------------------------.. ----------------

Zr Sr Ii h Ht Sn Si Al 
( ppb) ( ppb') (ppbl ( PP* I ( pp al (ppbl (ppbl ( ppbl 

ftm -2.492 1.238 ·14.114 27.122 -m£.038 3.674 m.20& 1om.120 
5. D, 2.830 0.176 12.388 9,072 667.349 8,491 3.m 46.857 
'k.S.J. rn.m H.240 87.m 33.m 42.rn 22s.m o.m ~.448 ., 

. w Zn Cu Li Co Ni Li El 
(ppbl ( ppb I (ppb) (ppb) ( ppb) (ppb) (ppb) (ppb) 

eiin -2334.607 32,m 13.888 2.m 10. 540 146.rn -1.m -0.241 
124.101 0.454 0.728 0.994 2.377 3.359 0.000 0.607 

.s.,. 5.316 1.408 5.241 36.032 22.m 2 .291 0.000 m.oa1 

h Ci Cr N4 Ce 'sa h p 

(ppb) ( ppb) (ppb) (ppb) (ppb) (ppbl tpp~I I ppb I 
ftm 117.838 1177.nt m.m 14.032 -n.m ·lll.888 2. 484 1578,929 

--u. 1.456 5.m 1.m 10.724 12.m 10.m ~.m 28.599 

~ tk.5.D, 1.m 0.480 0.965 n.m 36.659 7 .806 17,307 1.811 

~ 
s ftg As Mi fto Se Ag Pb 

(ppb) ( ppb) l ppb) ( ppb) (ppb) . (ppbl (ppb) ( ppb I 
ftun 3982.069 52.m -24,583 mm.104 11.m 59. 502 -2. 941 36. 784 

S.D. 41.665 0.356 7.832 1181.418 U46 22.244 o. 769 2,.m 
: u.,. LOH 0.672 31.860 0.481 13.m n.m 2~.141 7U38 

Ti Cd ) l ft~ Sb V h 

(ppb) ( ppb) (ppb) (ppb) ! ppb I (ppbl ( ppb I ( ppb l 
ftein ·0.786 U59 164.Gn 36344.108 2a.m ·15,758 o.m -o. 178 

u. o.m 0.747 2.m 167.687 o.m 97,617 1. 783 o.m 

: k.U. 69,389 14,475 1.466 0 ,461 1.m m.m 774.598 m.m 

Tl 
(pp~) 

Nm 7 .216 
SJ. 19.00£ 
~ U.D • m.m 

. .. -.. ---..... ---------... ---- ... -.. -------.... ----.. -.. ------ .. ---.... ---.. ----.. -.. ---
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Corrected Counts Sti\istics 12:39 Pft JmH7 22, m2 
T,st Ci&i' : ALL_5lft 
~aplt Wfiqbt : l.vOOO Solu tion Yolm : 1.00 
O,,·Pei k htegritions : 3 Off-Puk hlegritiocs : 1 

WHC-SO-WM~•P-025 
ADDE~DUM 9. RE~ O 

At.I rle Chmel ftm lpulses SJ. [pulses U.S.D. lpulm 

Zr 
Sr 
Ii 
Ti 
H, 
Sa 
Si 
Al 

• Z1 
Cu 
Li 
Co 
Ni -Li 

' re 

Cr 
a' 

Ce 
•s, 
}i--. 
p 
,s 
ffq 

Ni 
0 

s 
Ag 

Ti 
Cd 

ftD 

Sb 
y 
h 
Tl 

1 
2 
3 
5 
6 
7 
e 
9 

10 
11 
12 
14 
15 
16 
17 
18 
19 
20 
21 
22 
24 
25 
26 
27 
28 
29 
30 
l1 
32 
33 
34 
35 
36 
37 
38 
39 
40 
42 
43 
H 
45 

-0.027 
0.07v 

·0.136 
-o.m 
1.518 

-0.rn 
U61 

50.645 
0.103 
1.063 
o.m 
0.256 

·0.056 
-0.020 
·0.004 
-0.129 
o.m 
U61 
1.695 

70.131 
.- -0.m 

·0.156 
-0.047 
1.202 

28.230 
1.140 

·0.012 
1256.0,S 

o.m 
·O. 004 
-0.142 
·0.019 
·0.137 
0.232 
3.m 

12.m 
0.027 

-0.00~ 
0.007 

-0.010 
·O. 104 

0.030 
0.030 
o.m 
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 
0.230 
0.006 
0.121 
0.051 
o.m 
0.046 
0.023 
o.m 
O.Oll 
0.004 

21.m 
0.012 
0 .010 
0.023 
0.014 
0.020 
0.036 
o.m 
0.173 
0.004 
0.015 
0.013 
0,003 
o.m 

Ide ntity 1: Rm Sa 13AP89H Ident i ty 2: l01H01l 
Tisl n, te: ALL_Slft 
SaplP ¥ei4bt : 1.0000 Sohtioa Yolm : J.00 
Or,-PHl lnhgnticns : l 01Hul Me9r.tions : 1 

Zr Sr Ii 

12:40 Pft Jm.ry 22, 1992 

Hg Sn Si Al 
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WHC-SO-WM-OP-025 
(ppb) ( ppb) 

ADDENDUM .9- REV 0 
( pp)) ( pp~) (ppt) 

ftEiD ·23.1 79 2.m ·86.699 -40.781 -mc.m 
• p. 12.m 1.156 20.137 23.287 1523.052 

U.D, 56. 021 49 .010 23.227 57. 101 48.336 

ZD Cu Li Co 
(ppb) (ppb) ( ppb) (ppb) ( ppb) 

ft tan · 2828.364 110.361 67,173 25.968 ·11.811 
u. 1294.166 1.330 4.496 3.079 5.540 
t R. S.D. 45.757 J.205 6.694 11.m 46. 908 

ft Ca Cr Nd Ce 
( ppb) (pp b) ( ppb) ( ppbl ( ppb) 

ftp.a 41.291 1m.rn 674.802 -101.790 -279.274 
u. 3,967 38,045 2.m H.023 140.7ol 
~ ~.u. 9 .608 2. 450 o.m 53.073 50.402 

5 "• h Na fto 
(ppb) (ppb) (ppb) ( ppb) IHbl 

Bw, 30399, 737 m.m -19.181 mm.m 31,m 
u. m.m 2.m 4.864 12996.083 3.m .... ~ 
t i.S.), 1.834 ·1.191 2U60 1.702 11.m 

0,.. 

Ti Cd I I ftD 
M (ppb) ( ppb) (P,b) ( ppb l ( ppb) 

ftrn -U27 12,889 670.137 73028.052 1.316 
N S,}. 2.630 1.m 7.472 1007.989 0.392 

LU. 49.364 11.117 : 1.115 1.380 29.766 

Tl 
(ppb) 

• nPiD ·318.448 
5.D. m.m 

" 't U.D. 72.129 

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

n-,Comcted Counts Statistics 12:47 Pft Jmary 22, 1992 
liSk om : ALL_Slft 
Saple Wei gh t : 1.0000 Solu tioR Yolm : 1.00 
Oo·Peak loteqrations : 3 Off-Ptak htegr•tioas : 1 
.... ---.... -.. --.. ---.. .. -------------------------------------------.. --------
M,,!yte Chmel ftm [pulm 

Zr 
Sr 
Bi 
Ti 
Hg 
Sn 
Si 
Al 
V ,. 

Co 

2 
3 
5 
6 
7 
8 

10 
11 
12 
14 
15 

0,008 
0.099 

-o.m 
-0.021 
1.591 
0.064 
3.294 

llZ.415 
o.m 
0.892 
0.516 
o.m 

-0.023 

5.D. rpulm ZR.SJ, [pulm 

0.004 
o. 004 
o. 018 
0, 012 
0.016 
o. 025 
0.029 
0,829 
o. 043 
0.098 
o. 007 
o. 006 
0.004 

( ppbi 
·9 . 406 
6.528 

69. 408 

Ni 
(ppb) 

6.843 
6.m 

96.116 

Sa 
( ppbJ 
-m.m 
rn.m 
35.121 

Se 
(ppb) 
-19.347 
28.424 

146.716 

Sb 
(ppb) 

14.009 
77.381 

552.366 

""" 
( ppb) (ppbJ 
1791,408 20 56 5. 502 

17.m 301.003 
o. 981 1.464 

la Eu 
(pp~) (ppb) 

-2.m ·3.678 
4.650 2.170 

m.m 59. 012 

h p 
(ppb) ippb) 

-2. 842 1m.so1 
2.71& m.967 

95,549 1.m 

Ag" Pb 
(ppb) (ppb) 
-12.m -37.m 

7 .046 24.292 
ss.m 64.~08 

y it 
(pp)) (ppb) 
-12.122 ·0.415 

8.424 o. 534 
f9,495 128.m 

---· 1.90 



-~ 

WHC-SD-WM-DP-025 ~ 
Ni 16 0.014 0.010 

ADDENDUM 9_REV- 0 -""'I Li 17 -0.006 . 0.001 
Ea 18 -o. 088 o.m 

~ re 19 0.212 0,004 
C• 20 8.017 0.588 
Cr 21 2.250 o.m 
Ud 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 i.m 0.016 
5 28 29.m 0.276 
ftg 29 1.m 0.016 
As 30 -o. 010 0.004 
Mi 31 -20.m 0.000 
fto 32 o.m 0.011 
Se 33 0.036 0.007 
Ag 3~ -v.118 0.006 
H 35 -0.013 0.012 
Ji lo -o.m 0.009 
Cd l7 0.529 0.013 .. 38 3.666, 0.028 

39 20.m 0.287 
40 0.026 0.004 
42 -0.017 0.005 

• ' y 43 0.020 0.003 
!h 44 -o.m 0.001 
.Tl 45 -0.078 0.004 

S":'-------· ---------------------- ·---------------------------------------
._,. 

..,.ldulity 1: Rm Su amm-5 Identity 2: lOal-5011 12:50 Pn Jimr7 22, 1m 
hsk am: m_m 
.Suple Weiqbt : 1.0000 SolltiDI Volm : 1.00 
On-Puk lDte,ntim : 3 OfHuk 1Db9utim : 1 

- ------·---------------------------------------------------------------
Zr Sr )j h Hg So Si Al 

l ,; (ppb) l"bl ( ppbl (ppb) (pp1) I ppbl (ppb) (ppb) 
nu, -7.774 3,480 -o.m -4.m m.m 15.Ho 2236.566 45871.878 

"'s.D. 1.666 o.m 18,184 7.160 m.m s.m 20.274 m.m 
~ £.S.D. 21.m 4.4'4 36.561 164 .408 90,671 34.m o. 906 0,741 

w 21 ,~ Li Co Ni Li h 
( ppb) (pp•) lpp•l ( ppb) ( ppb) (ppb) ( ppb) (ppb) 

ftm -10168.264 44.m 10).767 21.865 -4.336 1U1' -9.m -o.m 
S,D, mo.m 8.446 t.m o.m 0.809 2.m 4.027 0.602 
t i.S.D. 13.081 19,m i.m 2.624 1s.m 16.041 42. 863 ol,110 

h Ci Cr Nd Ce S1 h p 
I ppbl ( ppb) (ppb) ( ppb) I ppbl I ppbl (ppbJ (ppb) 

ftm 65.324 1280.787 m.m -17.426 -134.114 -212.992 1.m 9167.994 
S.D. 1.m 97,110 lJ.215 n.m 21.rn 25.046 0.488 98.292 
~ R.S.D. 1.708 7.582 1,476 79.722 20. 4 56 11.m 41.620 1,072 

s "' As Ni fto St Aq Pb 
(ppb) I ppbl I ppb) (ppb) lppb) I ppb) (ppb) (ppb) 

hu 32176.279 m.m -lo.690 -12254.272 67.993 ~2.m -tm -26.858 
u. 297 .010 l.197 4.m 0.000 3.250 20.m 1.790 21.878 

19~ 



0,922 J.411 25.356 0.000 4.780 . 49.044 

li Cd J I ftD Sb 
(ppb) (ppb) (ppb) (ppb) ( p~b l (ppb) 

-2.489 24.718 712.025 164316.424 J.412 ·56.031 
J.189 o.508 t491 1678,805 0.271 26. 956 

47. 757 2.05) 0.771 1.022 19. 160 48.110 

lJ WHC-S0-WM-DP-025 

ftun 
u. 
i i.5.P. 

(ppb) ADDENDUM 9 REV 0 
-m.276 

31.313 
24 .222 

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

Corrected Counts Stitistics 12:55 rn Jm.ry 22, 1992 
list ~,IP: ALL_Slft 
Saple Weight : 1.0000 Solutio1 Yoluu : 1.00 
O~·Pe•l r~tegr•tiocs: 3 Ott·Pe•l Integr•tioos: 1 

-----------------------------------. -------------------------------
An•lyte Ctinnel fteiD lpulses 5.D. (pulses ZR.U. lpulm 

Co 
f.N 

l• 
8'
ff 
C; 
Cr 
Ud 
Ce 
S1 
ii 
p 

s 
Ng 
As 
N• 
No 
Se 
Ag 
Dl 

-----------. -------..... -----. ---- -----------------------------------
1 
2 
3 
5 
6 
7 
8 
9 

10 
11 
12 
14 
15 
16 
17 
19 
19 
20 
21 
22 
24 
25 
26 
27 
28 
29 
JO 
31 
32 
33 
34 
35 
3t 
37 

0.016 
0, 021 

-0.068 
-0. 028 
1.m 
0.005 
0.710 

19.m 
0.007 
o.m 
0.125 
0.024 

-o. 003 
0.033 

·O. 005 
-o.m 
0.120 
2.436 
0.384 
0.172 
0.017 

-0.056 
-0.001 
0.271 
5.112 
0,213 

·0.023 
336.666 

0. 047 
-0.037 
-0.118 
0.022 

-0 .113 
0.022 

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 
o. 005 
o.m 
0.001 
0.010 
o.m 
o. 003 
0.012 
0.002 
0.003 
0.003 
0. 024 

-="...-
=-

33.241 81.457 

V b 
( ppb) (ppb) 

-2. 914 o.m 
2. 058 0.205 

70.635 4 9. 483 

--·· 1.92 



a 38 0.640 0.010 
37 4.745 . 0.012 WHC-SD-WM-DP-025 

fto 40 o.m 0.008 ADDENDUM 9 REV 0 
' Sb 42 0.010 0.009 

V u o. 015 0.001 
Be 44 -0. 009 0. 001 
Tl 45 ·0.076 o. 005 
------------------------------------------- .. ----------------·----------

-, 
Uu,tity I: R937 Sil 13AP891-5 ldeoti ty 2: 101H01·211-12al 12:57 P" J,Au,ry 22, 1992 

I T.st om : ALL_Slft 
I 

Suple Weight : 1.0000 Solution Volm : 1.00 
Do·h,l htegr,tioas : 3 Dff-Pul httqr,tiou : 1 
--------------------------------------------------------.. -------------

Zr Sr Ii Ti Hg Sn Si Al 
I ppb l I ppb) I ppb) . I ppb l (pp1) ( ppb) (ppb) (pp~) 

ftun -4.m o.m -17.810 -8.116 -1150.943 3.013 420.088 1s11.m 
S.J. 3.081 0.078 1U63 5.m 764.326 3.1'7 8.147 29.m 
t R.S.D. 70.035 18.182 101.m 6U48 66.409 106.llf t.m o.m 

w Z1 Cm Li Co Ni Li E~ 
(ppb) (ppb) (ppb) (ppbl (ppbl (ppb) I ppb) (ppb) 

fteao 122.049 -7 .414 11,511 · 2.556 ~-1~0 18.927 -o. 711 -1.248 
p. m.m 0.740 t.m o.m 2.276 2.466 2.m 0.228 
: U.D. 300,144 9. 978 7.901 36.178 1522.197 13.031 3U48 18.234 

ft C, Cr . Nd Ce 51 h p 
( ppb) (ppb) (ppb) (ppb) ( ppb) (ppb) (ppb) (ppb) 

eu Jt.m m.m 154.441 40.943 -so.m -136.774 -o.m m1.m 
u. 2.m o.m 2.m 29.393 32,904 0.000 0.091 3o.m 

,,. ~ U.I. 7.111 o.m 1.686 71.790 41. 002 0.000 91.o52 . t.m 

s ftg As Iii fto Se Ag p~ 
(ppb) ( ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) 

,PU m8.m 39.252 -32.218 204659.749 8.m 6.830 -5.m 35.032 
S.}. 41.991 o.m IUlO m.m o.m JJ.074 0.611 4. 406 . ? ~.u. 0.764 0.302 38.829 0.218 11.m m.m 11.m 12. 583 

Ti Cd I [ flr, 5~ V h 
(ppb) (ppbl ( ppbl (ppb) ( ppb) (ppb) ( ppb) (fP~) 

ftea -2. 227 4.m m.m 2ms.m 4.285 87.551 -6.m -0.296 
S.D. UJO o. 960 1. 881 71.372 o.m 4U94 0.778 0.205 
~ k.U. 14.804 21.044 1.m o.m 16.m 52.306 12. 383 69.290 

11 
(ppb) 

"m -112.m 
S.D. 36.158 
t i.S.P. 32.rn 

-----------------------··-------·-----------·----------------·----·---

Corrected Counts Shtistics 1:04 Pft Jmuy n, 1m 
T.st om: m_m 
Saple seigbt : 1.vOvO Solution Voluae : Uv 
Od~ak Jotegratim : 3 Off-Piak lnt~gr.tions : I 
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· ········ ····························································yHC-SD-WM-DP-O 2 5 
Ar, 1l7te C~mel . ftm tpulm u. (pulses :u.o. (pulsefDDENDUM 9 REV 0 

,. 

fl 
Hg 
So 
C . 
• 1 

Al 

ZI 
Cu 
Li 
Co 
Mi 
Li 
Eu 
Fe 
c, 
0 
Nd 

,9 
6< 

Se 

'~ 
Pb 

...Li 
Cd 

Sb 
y 

Be 
Tl 

1 
2 
3 

6 
7 
8 
9 

10 
11 
12 
14 
15 
16 
17 
18 
19 
20 
21 
22 
24 
25 
2o 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
42 
43 
44 
45 

4.m 
51.072 
0.543 
1.506 
6.H! 
4.m 
5.062 
3.390 
6.247 

23. 907 
4.m 

19.m 
U60 
4.293 
0.251 

1U86 
3.984 

32,m 
2.680 • 
2.m · 
0.428 
0.154 

33.580 
0.316 
1.077 
U66 
0.829 
5.m 
&.m 
o.m 
3.116 
o.m 
7. 401 

46. 478 
8.973 
o.m 

10. 102 
0.167 
2.912 

10.m 
0.071 

0.018 
0. 306 
o. 031 
0.020 
0.m 
0.024 
0.010 
0.022 
0.079 
0,104 
0.017 
0.120 
0.027 
0.017 
0,002 
0.087 
0.008 
0,189 
0.018 
0.033 
0.012 
0.010 
0, 190 
0,008 
0.0.10 
0.032 
0.010 
0,027 
0.010 
0.017 
0.012 
0.014 
0,040 
0.407 
0.048 
0.005 
0.043 
o. 006 
0.017 
0. 064 
0.007 

Ide ntity 1: ma J19.m 10,Ho Ideotit7 2: msz,msu,nmA 
T.sk om: m_m 

1:06 Pff January 22 , 1992 

SaplP ~e ight : 1.0000 Solution Yoluu : 1.00 
On·~E.l Inteqr,tions : 3 Off·Peak Integrations : 1 

Zr Sr Ii h H9 Sn 5i 
( ppb) (ppb) (ppb) ( ppb) (ppa) (ppb) (ppb) 

fte ao 204£.m 1996.382 m.m 902.546 . 275490.566 947.m mv.m .. 7.737 11.966 31.040 11.m 2190,30) 5.184 6. 705 
• D. 0. 378 0.599 U92 1.287 o.m o. 547 o.m 

-I 

Al 
( ppb) 
1205.839 

8.985 
o.m 
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ftm 
s.,. 
: R.U. 

ftm 
S. D. 
~ R. S .D. 

r.m 
SJ. 
t R.S.». 

nm 
u. 

R.U. 

I 
• ftean 

S.P. 
·: U.D. 

,. 

w 

(Hbl 
-mm.m 

2425.699 
1.267 

Ft 
(ppb) 
1263.500 

2.600 
0.206 

s 
( ppb) 
1108.404 

10.547 
o.m 

Ti 
(ppbl 
m.m 

5.206 
o.m 

Tl 
( ppbl 
m.501 
s2.rn 
5.612 

Zc 
(pp bl 
Z018.89J 

s.m 
0.443 

Ca 
(ppb) 
5249.036 

31.205 
o.m 

ftg 
(ppb) 
1159.885 

6.m 
o.m 

Cd 
(ppb) 
1852.611 

16.209 
o.m 

Cu Li 
lppb) ( ppb l 
m.m 201 0. 863 

3.741 12.116 
0.383 0. 603 

Cr Nd 
(ppb) ( ppb) 
1066.131 1069 .203 

7. 061 14.629 
0.662 1.368 

As Na 
(ppb l (ppb) 
m.064 m,.m 
11.m 1£.455 
1.m 0.464 

) l 
(pp'! (ppb) 
1739.m 1089.131 

9.287 21.m 
0.534 2. 534 

----- ..... ---------------.. -----------.. ---.. --------------------------------
I 

·• omcted Counts Statistics 1:10 rn Jmary 22, 1m 
_Jasi me : m_m 

Suple Weigbt : 1.0000 Solution Yolm : 1.00 
... o·Ptak lnleqraHoos : 3 Of1·Peak lotegratiocs : l 

.. -..... -----· ------- .... ---· -·-------------------· ----------·--- .. ---· -.. -- --
rnc.l)te Channel ftm lpulm S.}. lpulses :R.U. (pulses 

-----· --------------· ------·-- -------------...... .. ---- .. ·---·. -----------
Zr l 0.027 0.006 
Sr 2 0. 018 0.00) 
ii J -o.m 0.011 
la 5 0. 006 0.020 
Hg 6 1. 539 o. 014 
Sn 7 ·0.012 o.m 
e· .1 8 0.731 0,017 
Al 9 l.556 o. 038 

10 o.~02 · 0.009 
Zn 11 5. 792 0.018 
Cu 12 2.187 0.003 
Li 14 0. 003 0.006 
Co 15 2.153 0.007 
Mi 16 1. 998 0.005 
La 17 ·0.004 o. 001 
Eu 18 ·0.073 0.008 
Fe 19 1.m 0.021 
Ca 20 3.471 0. 006 

~ Iii- La Eu 
I ppb l . ( ppb) ( ppb l I ppb l 
1920.516 m.110 1ou.m 1028.396 

U73 3.790 8.383 5.683 
o. 311 o. 383 o. 816 o.m 

Ce Sa h p 
(ppb) (ppb) (ppb) ( pp bl 
1ou.m 479.810 2002.188 1s6s.m 

31.JH 27.862 ll.311 50.048 
3.042 5. 807 o.m 2. 682 

r.o Se Ag fb 
(~pb) (FPbl ( ppb) (ppb) 
lW.173 910.643 982.570 931.863 

3.13& 4U97 3. 541 23.846 
o. l 59 5.128 0.360 2.m 

ftn Sb V Je 
(ppb) (ppb) ( ppb) ( ppb) 
971.867 914.019 1945.m 1913.996 

4.132 31.663 ll.461 IJ.298 
0.425 3.4U o.m o.m 

WHC-SD-WM-DP-025 
ADDENDUM 9 REV 0 
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--= 
Cr 21 1.222 o.m WHC~sD~WM-DP~025 tld 22 0.132 o.m ADDENDUM 9 REV O Ct 24 o.m 0.004 

25 -0.032 o. 009 ~ 

26 8.214 0. OJ 5 
p 27 0,011 0,001 

28 0.042 o. 002 
ftq 29 2.m o. 004 
~5 30 0.397 0.011 
Ni 31 o. 936 O. OJ 7 

"o 32 t.m o. 015 
St 33 0.154 0.016 
Aq 34 1. 548 0.005 
p~ 35 0.262 0.007 
Ti 36 U60 0.008 
Cd 37 11.697 0.075 
) 38 2.m 0.009 
I H 0.801 0.007 
ftn 40 4.949 0.026 
Sb 42 o. 664 0.010 
V 43 o.m 0.003 
n 44 2. 584 ~ 0.007 
Tl 45 o. 001 0,007 
------------·--------------------.. -------------------------------------

Identity 1: CCV-3 Identity 2: m 1:11 f'~ J.cuuy 22, 1992 
T.sk 11m : ALL_Slft 

' . tflf Ueigbl : J.0000, Solution Yolm l 1.00 
!il !Dteqr•tions : 3 OtHeik Inbqri!ioas : l 
.. ------------------· ---------------------------------· -. ----------

Zr Sr h h Hg Su Si- Al -
(pp~) ( ppb) (ppb) (ppb) (pp l) (ppb) (ppb) 1ml 

HA o.m 0.300 -210.364 12,077 -1981.132 -o.m 435.317 454.341 ... 
S.D, 2.m o.m 10.874 11.m 813.074 6.413 ll.789 15.m 

.. U.U. 47U60 64.342 5.169 95.m 41.0H sn.745 2.708 3.384 

V Zn- Cu - Li co- Ni_ Li Eu 

I 

(ppb) ( ppb) I ppb) (ppb) (ppb) (ppb) (ppb) (ppb) 
-'b.n 263.674 m.m 484.320 0.404 483.m 466.889 O.vOl -0.022 

5.}. m.m 1.536 o. 784 0.591 U9l 1.053 2.m o.m 
~ R.U. 99.499 0.331 o. 162 146. 487 0,329 0,226 170166.197 2422.370 

Ft- Ci - Cr - Nd Ce 51 ,._ p 
I ppb l I ppb) I ppb l ( ppb) (ppb) I ppb) Ip pb l I ppb) 

~m m.m 530.144 487.011 22.283 -4.m ·66.419 489.715 -22.679 
u. 6,612 0. 920 1.876 26.130 9 .875 2 5. 046 o. 90~ 3.m 
: R.S.t. 1.368 0.174 o.m 117.267 220,697 37 .710 0.185 15 ,763 

s ftg_, As - N,- fto_ se_ hq_ Ptr-
(ppb) (fpb) (ppb) ( ppb l (ppb) (ppb) (ppb) l ppb ) 

fte,n 34,143 478.285 m.m 518.277 468.620 m.010 503.663 m.m 
5.P. 2. I 58 0.831 12. 982 JO. 108 4.m 42.502 1.m 12. 303 
i R.U. 6.321 0. 174 2.744 1.950 v. 9o7 9.280 O.lOJ 2. 701 

T~ Cd- t- I,... ft'- Sb I{ y_ Be -
( ppb l ( ppb) (ppt) ( ppb) (ppbJ I ppb J (ppb) I PP•) 

fte.n 478.937 468. 981 m.m 4916.581 ·m.rn 372.962 477.480 460,993 
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u. 1. 001 
: U .D, 0. 209 

2.m 
o.m 

J.677 
o. 366 

42.rn 
o.m 

2. 484 . .. . 52.SJY 
o:m H.i 78 

ll~ 
(p;b) 

WHC-SD- WM- DP-025 
ADDENDUM 9 REV 0 

ftw 
u. 
: U .B. 

m.s48 
46.741 
10,724 

Ccmch·d Cm ts St,tistics 
Ti; t me : ALLJift 

1:12 Pft JiDUiry 22, 1992 

Su ~le We igbt : 1.vvOO Solutio1 Yoluu : 1.00 
On·Pe. t lnte;r,tions: 3 Off·feik Iate,ritioos: 1 
--------------------- ---.. ·-------------- .. --------------,--------------
A •• Jy te Chmel ftm [pulm s.». [pulses iR.S.D. lpulses 
...... --------------------------------------------------.. -------------.... --
Zr 
Sr 
i 

Ti 
Hq 

• 
Si 

• Al 
~ 

D 

Cu 
·1i 

,0 

Ni 
bi 
Eu 
e 

Ci 
• . r 

,Jd 
Ce 

51 
h 
p 

s 
ftg 
As 

Mi 
fto 
Se 
Ag 
fb 
Ti c, 
j 

ft. 
Sb 
V 

1 
2 
3 
~ 

6 
7 
e 
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 
43 

0.014 
·0. 0G6 
·0.095 • 
·0.005 
1.m 

·0.043 
0.098 
0.398 

·O . 072 
o.m 
0.046 

·0,015 
0.003 

·0.080 
·0,005 
·0.089 
0.004 
0.096 

·0.025 
·0.043 
0.030 

·0. G26 
-v.m 

0.01& 
0,023 
0.002 

·0.000 
0, 0ci9 

·0. 001 
·O. 040 
·O .117 
·O. 004 
·O. 111 
·0.099 
o.m 

·O. 064 
·0.002 
0.007 
o.m 

0.004 
0,004 
0.010 
0,010 
0,005 
0.030 
0,002 
0.003 
0.010 
0.004 
0.002 
0.003 
0.012 
0.009 
0.001 
0.004 
0.003 
0,000 
0.004 
0.041 
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 

2.166 
o.rn 

1.283 
o.m 

·----· 197 



Be 
Tl 

44 
45 

-0.010 
-0.065 

o. 001 
0.006 

WHC-SD-WM-DP-025 
ADDENDUM 9 REV~ 

, • .ritity 1: m-3 ldel ti ty 2: m 1:13 Pft JHmy 22, 1m 
Tisk niae : ALL_Slft 
S.a;,le ~eigH : 1.0000 Soluti01 Volu1e: J.00 
o~-reil lnteqnlions : 3 Off-Pr.l htegrilioos : 1 
. -- -- .... -----·---........ --- ... -------------- -------------------------·-----

Zr Sr h Ti H9 ~n 
( ppb) (ppb) (ppb) ( ppb) (pp1) I ppb) 

ftr,D -5.280 -o.m -45.030 5.346 -1075.472 -1.m 
5.D. 1.587 o.m 9.792 6,028 255.241 6.rn 
Z U.I. 3o.m 24.744 21.744 112.m 23.m 85.717 

M 2D c, Li Co Ni 
(~pb) (ppb) (ppb) (,pb) (ppb) ( ppb) 

Rein 2528.188 -ZU79 -o.m -1.379 i.m -6.838 
5.t. m.m o.m o.m 0.303 2.691 2.027 
Z U.D. 12.286 1.106 100.210 21.rn 179.998 29.637 

ft Ci Cr Nd Ce 51 
0 (ppb) ( ppi) (ppb) ( ppb) (ppb) (ppb l 

ftUD -o.m -26.822 -8.073 -51.479 -46.470 -47.853 
S.D. 0.840 0.003 t.m 21. 597 15.085 16.145 
; LU. 132.299 0,010 17.272 ~1.952 32.460 33.m 

I":' s ft9 As Ni fto St 
(ppb) ippb) ( ppb) t,pb) (ppb) ( p-pb) 

18.554 -4.110 -4. 996 -8. 905 -6.026 36.962 
1',J/, 4.310 0.119 3.029 5.242 2,173 1.878 
t R.U. 23.231 2.887 60.628 58.873 36.m 5.082 

Ti Cd I l ftc Sb 
(ppb) (ppb) ( ppb) (ppb) (ppb) ( p pb) 

fteoD -1.878 -o.m 2.646 -135.419 -~.m 71.792 .,. 0.619 o. 970 2.768 38.888 o.m Jo .771 
: R.U. 32. 971 385.384 104.594 28.717 100.m 51.219 ,.,._ 

Tl 
(ppb) 

ftm -JU87 
S.P. 39.996 
~ R.U. 111.m 

----------------- .. ------·-----·----·------------------------------- .. --

Cmected Counts St,ti,tics 1:15 Pft Jimry 22 1 1992 
1,sk n~ae: ALL_Slft 
S.afle Veigbt : 1.0000 Solutioc Voluae : 1.00 
On-Peil Jntegrit ions: 3 011-Peit Ichgritioas : 1 
-·-----------------------·---·----------------------------------------
~r,.ly te Cbmel ftm lpul ses U. lpulm iu.D. (pulses 

---- ... -----· --------------. ---------------·--------------------------
0 .030 0.002 

~r 2 0.122 0. 002 

Si Al 
(ppb) ( ppb) 

-9.840 -19.938 
1.217 1.084 

12.372 5.436 

Li Ea 
(ppb) (ppb) 

-4. 026 -1.029 
4.650 0.231 

115.509 22.419 

h , 
(ppb) ( ppb) 

-0.298 8.280 
o. 448 J.m 

150. I 11 43.176 

A9 Pb 
(ppb) ( ppb) 

-4.876 -11.094 
1.m 16.892 · 

25.322 15i.268 

V h 
( ppb) (ppb) 

o. 904 -0.356 
0.674 0.103 

74.540 28. 870 
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- ---- -- -

ti 3 -0.110 0.011 . WHC-SO-WM-OP-02~ 
l i 5 o. 006 o.m ADDENOOM 9 REV 0 
Hg 6 2. 009 0.016 - - .. . . - -

SD 7 6.107 0. 040 
r · .1 8 0.536 0. 010 
Al 9 m.m 2.m 

10 -0.043 o. 012 
Zc 11 0.282 0.007 
Cu 12 0 .058 0. 006 
Li 14 -0.013 o. 004 
Cc 15 -0.004 0.010 
Mi 16 -o.m 0.012 
Li 17 -0.043 0.001 
(; 18 o. 074 0.005 
Fe 19 30U50 0.410 
Ci 20 1147.023 2,650 
Cr 21 0.027 0,004 
Wj Z2 3.624 0.045 
Ce 24 0.023 o.m 
Sa 25 -8.651 0.005 
i. 26 0.046 0.004 
p 27 0.017 0,002 r 28 2.m 0.015 

29 951.072 t.m 
As 30 0.105 0,017 

31 0.122 0.012 
fto 32 -0.004 0.008 
• I 
)t 33 -0.058 0.019 
a, 34 -o. 1,1p o.m 
h' 35 -0.130 o. 008 
h 36 .. -0.081 0.004 
Cd 37 0.423 0.035 
I 38 -0.471 0.008 

39 -0.036 0.004 
n ~ . 40 1.714 0.010 

5~ 42 0.011 0.007 
43 li.029 0.003 

e 44 -0 . 000 0.003 
Ti" 45 -U79 0.008 
- -- ----------------------------·-------------------------------------

ldfotitr 1: ICSH Jdeoti ty 2: Im 1:15 Pft Jmuy 22, 1992 
Tisk Dile: ALL_Slft 
Saple ~tiglit : 1.0000 S0luti01 Volm : J.00 
OA-Puk Inteqritions : 3 Off-Peil lote~ritioos: 1 
-----... -... -------------------------------------------------... ------------

Zr Sr Ii h H9 Sn Si Al._ 
(ppb) ( ppb l (ppb) (pp~) (ppl) (pp~) (ppb) ( ppb l 

ftm J.909 4.36o -60.488 1 I .879 24641. 509 1348.201 m.m 245646.278 
u. 0.916 0.081 I 0. 669 8.627 884.179 8.736 7.179 833.737 
! LS.I. 47. 984 1. 864 17. 638 72.627 UBB 0.648 2. 407 0.339 

V Zn Cu Li Co Ni Li Eu 
( ppb l ( ppb l ( ppb) ( ppb l ( ppb) (p;bl ( ppbl (ppb) 

~e.n 1m.m -B.m 2.341 ·1.211 -0.149 3.118 -157.0ol 9.654 
u. m.571 0.001 1.m o. 354 2.178 2.701 2.325 o.m 
: R.SJ. 21.m 7 .363 55.006 29.266 1457.011 86.616 J.450 3. 600 



WHC-SD-WM-DP-025 
ADDENDUM9 REV 0 

Fr- Ci - Cr Nd 
( ppb I (,Pb) ( ppb) (ppb) 

•-1D 97047.356 189562.362 12.837 195.041 ,. 130.20J m.101 1,J94 n.m 
~ i.S.D. 0.134 o.m 10.861 11.781 

s liq- As N1 
(ppbl (ppb) I ( ppb) (ppb) 

!Im 837.888 195447.870 m.soo 23.727 
u. 12.m m.m 20.m 7.047 
t R.SJ. 1.m 0.184 16.858 29.702 

Ti Cd ) 

(ppbl ( ppbl !"bl (ppb) 
ftm 2.052 20.501 -89.003 32.008 
5.D. 0.496 1.407 1.m 23.604 
: 2.S.D. 24.lU o.863 1.745 n.744 

Tl 
I ppbl 

!Im -rn.m 
S.D. 56.107 
: R.S.D. 41.116 

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

CDrrrcted CDu~ts Stitistics 1:17 PII Jiouiry 22, 1992 
• TiSk me : ALL_5111 

ple WeiqH : 1.0000 Solutioa Volm : 1.00 
Puk hte9utioas : 3 OfMuk lahgritiDIS : 1 -···-------------------------------------------------------. --------

hd y te Cbmfl !Im lpdm 5.1. lpulses ?2.S.»'. lpulses 
·----------------------------------------------------------------------
Zr 

~ s, 
ii 

M y. 
,...__H9 

Sa 
Si 
Al 
w 

Za 
Ca 
Li 
Co 
Iii 
Li 
Eu 
Ft 
Ci 
Cr 
Wd 

Ct 

1 
2 
J 
5 
6 
7 
B 
9 

10 
11 
12 
14 
15 
ti 
17 
18 
19 
20 
21 
22 
24 
2~ 
2o 

0.016 
o. 111 

-0.177 
-0.018 
1.m 
6,129 
o.m 

m.m 
-0.003 
11.729 
2.m 

-0.023 
2.UO 
4,125 

-0.046 
0.062 

m.m 
1146.912 

1.302 
3.m 
0.019 

-8.716 
8,546 

0.020 
o.m 
0.028 
0.034 
0.007 
o.m 
0.022 
3.m 
o.m 
0.163 
o.m 
Ull 
0.050 
0.074 
0.001 
0.026 
4. 189 
9 .848 
0,026 
0,167 
0.029 
o.031 
0.089 

Cf Sa 
(ppb) (ppb) 
·63.817 -2mun 
u.m 13. 854 
21.171 0.055 

fto Se 
( ppb) ( ppb) 

• 7. 030 -1s.m 
2.m 51.802 

33.289 284.162 

IID Sb 
( ppbl lppb) 

Jl.197 91.053 
o.m l6,896 
l.m 4o.m 

h p 

( ppb) i ppb) 
2.723 1s.m 
o.m 9.m 
B.m 50.852 

. A9 Pb 
(ppb) (ppb) 

-2.m -m.214 
0.176 13.606 
6,44l 5. 884 

V kt 
(ppb) lppb) 

2.701 1.304 
i.m 0.448 

62.786 l4.l16 

20( 



p 27 o.m o. 004 WHC-SD-WM-DP-025 
s 28 2.m 0.061 ADDENDUM 9 REV 0 ;, 

"q 29 m.so3 11.m 
At 30 0.096 0.009 ~. 31 0.106 0.047 
~D 32 ·O. 005 0.012 
Se 33 O.OOl 0.017 
~g 34 3.262 0.043 
Pb 35 0. 444 0.027 
Ii 36 ·0.075 0.019 
Cd 37 ,U17 o.m 
t 38 ·0.490 0.020 

39 ·0.048 0.022 
fta 40 6. 786 o.m 
s• 42 ·0.010 0.014 
y 43 0.751 0.021 
tr 4• 2.745 0.038 
Tl 45 ·0.085 0.018 
---------------------.. ------------------------------.. ----------------

.Jdutity 1: ICSAB·F ldentit7 2,: ICSA! 1:17 Pft J,nu,ry 22, 1992 
fiSl om: m_m 

~~ilple Weiqbt : 1.0000 Solution Volua,: 1.00 
O,·Pe,L Inte9r,tions: 3 011-Pe,k Inh9r.tions : 1 . ---------..... --------------------.. ---. ---------------------------.. ------

Zr Sr h h Hg Sn Si r.1....-
(ppbl ( ppb) ( ppb) (ppbj ( ppa) ( ppb l . (ppb)" (ppb) 

· · fte.o ·4.399 3.m ·127.697 ·2.177 24056,604 1353.051 289,821 246138.719 
u. 8.803 0.587 28.198 20.378 m.482 14 .424 15.llJ 1497.m 

' ~ tS.D. 200.099 14.m 22.082 m.rn 1.702 1.066 5.215 0.608 

w ZY"" Cu,- Li Co/ Iii/ L, Eu 
(p~b) (ppb) lH•l (ppb) (ppb l (ppb) (ppb) (ppb) .. 

nm 427.281 m.m 494.585 -2.m 482. 970 952.017 -w.m 8.888 .,. 1081. 904 13. 986 6.571 1.116 11.300 16.807 2.m I. 714 
? R.S.L 253.207 1.436 i.m 51.846 2.340 1.m 1.375 19.287 

Fe - Cv er- Nd Ce 51 h- p -- ( ppbl ( ppb) IP?bl (ppt) (ppb) (ppb) (ppb) ( ppb) 
fte,D 97064.m 189543.066 518.773 154.283 ·76.598 -m23.241 509. 511 64.006 
S. D. 1330.543 1627.846 10.241 62. 500 79 .443 B9.733 5. 307 25.024 
? k.U. l.371 0,859 1.m 40. 510 103.714 o.m 1.042 39. 096 

s ftg ✓ h Ni fto St Ag- ,. _, 
(ppb) (ppbl (pp~) (ppb) (ppb) ( ppb I (Hb) (P,b) 

ftp.a 846.318 195187.149 lll .l 58 13.593 ·7.131 36.8o5 1m.m 774.217 
5.P. 52 .117 2373. 868 11.035 · 28,838 3.492 45.817 13.261 46. 881 
: i.U. 6 .158 l.216 9.927 212.150 48.973 124.285 1 .291 6.m 

Ti Cd B I ftn..- Sb V _.. Be---(ppb) (pp~) ( ppb) (ppb) ( ppb) (ppb) ( ppb I (ppb) 

"f iD 2.m m.003 ·92.682 ·38.078 521.143 -n.m 4B9.384 489.690 
SJ. 2.530 2).305 3.922 131.291 8.315 73.791 n.m o.762 
t L5.P. 90.531 2.m 4.m 344.798 1.595 468.284 2.825 l.381 

Tl 
( ppb) 



ffHD 

S. D. 
i i.5.D. 

-179.562 
125.870 
70.098 

WHC-SD-WM-DP-025 
ADDtNDUM 9 R~V O 

Ccmcted Cmts Shtistm 1:19 Pft Jmar7 n, 1992 
T, st me : m_Slft 
S.aple Veigbt : 1. 0000 S0lutio1 Volm : 1.00 
OD -PHl !Dttgntions : 3 Off-Peik htegr1tim : 1 
.. --------------------.. ------ ........ -----------------·------------- .. -------
AH!yte Cbmel P.m lpulm S.J. tpulm iu.». lpulm 
------------------------------------------------------------.... -------
Zr 1 0.024 0.009 
Sr 2 0.044 0.007 
Ji 3 0.002 0.02; 
Ti 5 0.006 0.006 
H• 6 1.530 0.009 
Sn 7 o.rn o.m 
Si 8 0.118 0.008 
Al ' 0.826 : 0.034 
V 10 0.000 0.016 

C" Z1 11 o.m 0.004 
Cu 12 0.060 0.009 
Li 14 0.002 0.009 

• Co 15 0.009 0.016 
Mi : 16 -0.034 0.016 

, , Li · 17 -o. 004 0 .001 
18 -o. 067 0.009 
19 0.269 0.023 

Ci ,. 20 9.134 0.027 
Cr 21 0.003 0.002 

1 Nd 22 0.052 0.102 
Ct H 0,048 0,011 _s. 25 -o. 064 o.m 
Bi 26 0.027 0.011 . p 27 0.011 0.003 
5 28 o.m 0,003 

- ftg 29 0,862 o. 018 
As 30 -v.013 O.OOl 
Ni 31 0.096 0,021 
fto 32 0.003 0.006 
Se 33 -0.036 o. 014 
Ag 34 -0.101 0.005 
Pb 35 -o. 006 0.016 
Ti 36 -0.089 0.008 
Cd 37 -o. 049 o.m 
b 38 0 .012 0.014 

39 -o. 049 0.007 
~D 40 o.m o. 004 
Sb 42 -0.022 0.018 
V 43 0.026 0.003 
BE 44 -0. il04 0.001 
Tl 45 -o.m 0.010 

. ---· .. -.... ----... ----------.. ------.. ----------.. ------------.. ------- .. ----



- - -

ldeotity 1: rn Idu tity 2: Rim 1:20 Pft J1au1ry 22, 1992 WHC~so-WM-DP-025 
!,st nm: m_m ADDENDUM g· REV 0 
S.aple ~eiqbt : 1. 0000 Solution Yoluae : I. 00 
On·PHk hteqnlioos : 3 01t·Pe1k lategritions : l 
-------- .. --. -------------------------------------------- --------------

Zr Sr Ii Ii Hq Sn 
lppb) ( ppb) · I ppi l lppbl (ppl) (ppbl 

ftm -0.878 1.m 52.087 11.681 ·2452.SlO tl64 
S.D. 3.912 0.277 I 27,076 3.377 
: u.a. 445,508 20.664 51.Yal 28.912 

V Za Cu Li 
I ppb) (ppb) (ppb) ( ppbl 

ftuo m.m -1.m 2.m o.m 
5.1. m.m o.m 2.042 0.904 
i R.S.D, m.m s.m 73.098 298.763 

Fe Ci Cr Nd 
( ppi) I ppbl ("bl (ppb) 

ftua 83.429 1467.m 3.044 ·20.109 
S.). 7.383 4.500 o.m 4tm 
i E,S.D, a.m :0.307 l0.122 m.m 

0 5 ftg As Iii 
I ppbl (ppb) (P,b) (ppbl 

ffua 1),968 172.626 ·19.837 1.m 
s.a. 2.m 3.m 1.m 12.817 

• ' t R.S.). 17.160 2.160 11.m 170.607 

"" Ti Cd I l 
-.r' (ppbl (ppbl (ppU (ppb) 

ffun o.m 1.724 4.m ·47 .812 
c S.D. 0.783 1.m 2.m 41.U& : ~.s.,. 101.m 7&.m 60.402 86.£.H 

" ' .• 
Tl 

( ppbl 
ftun Js.m 

l .. S.). 74.771 
,_ t R.U. 194. 992 

-------------------------------------------------------------·•--------

Correcttd Couats Sl•tistics 
list nm : ALL_m 

1:22 fft J.auuy 22, 1992 

Suple WeigH : l.~000 SoMioa Volm : 1.00 
OA·Put lnlfqr•tions : l 011-Put !Attgritim : 1 
----------------------------------------------------------------------

S,). lpuhes :~.s.~. lpulses 
----------------------------------------------------------------------
Zr I 0.015 0.001 
Sr 2 0.004 0.001 
h 3 ·0.031 0.011 
Ti 0.001 0,00& 
H9 6 1.m 0.027 
Sa 7 -o.m o.m 
Si 8 0.110 0,004 

494,Hl 7,187 
20.162 m.988 

Co Ni 
(pfb) (ppbl 

2.841 l.574 
l.481 l,m 

m.m 101.m 

Ce Sa 
( ppi) (ppbl 

2.m -m.m 
2U41 44.777 

10•4.m 28.119 

r.o Se 
I ppb l (ppbl 

-4.m 4•.m 
1.rn 38.376 

38.883 86.m 

fta Sb 
( ppb) (ppb) 

l.l77 -s2.m 
o.m 94 .16~ 

24.m 114.421 

---
=-

Si Al 
( ppb l l ppb l 

4.217 m.m 
5.753 14.091 

m.m 9.067 

Li Eu 
( ppb l (ppbl 

-2.m 0.416 
4.m 0.&10 

m.m 14&.m 

h p 

I ppbl lppb) 
1.610 -20.m 
o.m 21.449 

4o.m 104.043 

,q Pb 
(ppbl (ppbl 

·0,090 ·14.0ll 
1.400 28.800 

1560.272 m.m 

V le 
lppbl ( ppb) 

0.904 0.712 
1.783 o.m 

197.214 14.m 



"' 
Al 9 o. 356 0. 046 WHG-Sb-WM-DP-025 
M 10 0,021 ·o·.m ADDENDUM. 9 REV 0 
Zn l1 o.514 U05 

12 0.264 0.003 
14 -o. 016 0. 009 

Co 15 o.m 0.014 
jjj u o.m 0.014 
Li 17 -o. 001 0.001 
Eu 18 -0. 069 0.003 
ft u 0.017 0.013 
c. 20 o.m 0.001 
Cr 21 0.047 0.011 
Nd 22 0.027 0.036 
Ct 24 0.637 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 o. 001 

30 0,010 0.012 
31 o.m 0.016 
32 0.010 0,012 
33 -0.059 0.002 

Ag 34 -o.m 0.003 
35 -0.006 0,004 

Ti 36 ·6.108 0.002 
ii 37 0.102 o.m 

h 38 0.005 0.015. rr 39 -0. 1i43 0.007 
40 0.305 0.007 
42 0.032 0.007 
43 0.160 . 0.001 

Je 44 0.v46 0.001 
l' 45 -0.077 0.006 

-----· ----------- . ----------------------------------------------------

' Jtrntity 1: CRH Jde.tity 2: CR! 1:22 Pfl Jm.ry 22, 1992 
~ st me : ALL_m 

Si1ple ~eigbt : 1. 0000 s~JutiDA Voluu : 1.00 
0n·Pfak Megntions : 3 01He,f. htegr;tions : 1 
------------- ... -------- .. -----------------------------------------------

Zr Sr Ii h Hg Sa Si Al 
(ppb) ( ppb) (ppb) (pp~) (ppa) (ppb) { ppb) ( ppb) 

"m -4.693 -o.m 17.m 8. 909 -mun -4. 850 -1.640 ·li.m 
S. D. 0.254 0.023 10.669 3.613 1m.m 5.029 2. 661 18.846 
: U.D. 5.415 10. 189 55. 700 40.m 88.067 m.m m.m 50.735 

w Za Cu Li Co N1 L, Ew 
{ppb) (ypb) ( ppb) ( ppb) (ppb) (pp~) ( ppb) (ppb) 

ftm -317.402 11.748 48.833 ·1.S14 100.018 10.m 12.083 0.263 · 
u. 1761.794 o.m o.m 0. 882 3.m 3.275 2.325 0.228 
ti.SJ, 555.067 3.347 1.338 58.246 3. 044 4. 643 19.243 86.m 

Ft Ci Cr Md Ce Sa h p 

( ppb) (pp~) ( ppb) (pp~) ( ppb) ( ppb l (pp~) ( ppb) 

3.388 -17.069 20.777 -19.363 -26.385 -10.721 ·0.139 22.727 
u. 4.145 0.097 4.m 15. 911 ).478 12.778 o.rn 1s.m 



----- -

-

Co 15 42.052 o.m WHC-SD-WM-DP-025 
ijj Jo 20. 789 0.219 ADDENDUM g· REV 0 
Li 17 -o.oo, 0.0~1 1 
Eu 18 -0.078 o. 010 
Fe 19 15. 010 0.128 
C, 20 5b.897 o.m 
Cr 21 ll.281 o. 107 
Md 22 o.m 0.038 
Ce 24 0.067 0.013 
51 25 -o.m 0.010 
Bi 26 163.213 1.219 
~ 27 o.207 0.008 
s 28 0.137 o. 005 
ftq 29 23 .184 o.m 
As 30 0.010 0.016 
w. Jl 1,.m 0.008 
fto 32 0.015 0.009 
Se lJ 0.403 0.022 
A~ 34 1.094 0.011 
P• 35 0.001 0.008 
Ti 36 -0.121 0.010 
Cl . 37 231.510 '. 2.m 

38 24.340 o. 146 
39 0 .814 0.007 

n 40 48.812 o. 460 
Sb 42 o. 903 0.019 

":' ·v 43 0.018 o.m 
Be 44 -0.008 0.002 

·n '4~ -0.060 0.005 
------------------------.. ---------------------------------------------

" 
(' 

Ideotity 1: SSH m IB48AC Identity 2: hrect 1:29 Pft Jamry 22, 1992 
·• !isk om : ALL_Slft 

Surle Weight : 1.0000 Sol~tioa Yolm : 1.00 • 
u n•rfil. !1,teqr,tiou : 3 Off-h,k !Dhgr,tim : 1 

-------. --------------------------------------------------------------... Zr Sr Ji Ti Hq So Si Al - (ppbl (ppb) ( ppbl ( ppb l ( pp&) (,pb) (ppb) (ppb) 
ftm ·28.020 9653.347 -78.m -1.m -m.m 4762.m ·32.567 -1H.m 
S.P. 2. 931 67.007 13.613 8.322 m.m 33.290 1.074 10.302 
t k.S.D. 1~.m 0.694 17,238 110.626 86.603 0.699 3.297 7.124 

w Zn Ca Li Co Mi Li £~ 
( ppb) ( ppb) ( ppb) ( ppb l ( ppb) (p~bl (~pb) (ppbl 

ftm • -20566, 982 9586.985 4741.830 m1.m 9431.174 4751.5b2 -8.053 -o.m 
5.D. 119U06 76.m 27.398 20.m 88. 46 9 49.937 4.m o.m 
: R.U. U32 0.803 U78 0.208 o.m 1.051 57.745 187.890 

re Ci Cr Nd Ce 51 h p 
(ppb) ( ppb) ( ppb l (ppb) ( ppb l (ppb) (ppb) ( ppb l 

ftm 4765.m 9353.341 4877. 786 12. 942 56.693 -1020.122 9731.m 1195.038 
u. 40.539 72.438 42.m H.539 35.745 28. 772 72.690 51.927 
~ LU. 0.851 0.774 0.872 127.797 63.050 2.820 0.747 4.345 

s "' As Hi fto Se Ag Pb 
( ppb l ( ppb) (ppb) (ppb) (ppb) (p~~l (ppb) (rpb) 

r,e,n 59.493 4759.830 9 .696 9770.607 ·J.205 15b.022 365.073 -z.m 

205 



WHC-SD-WM-DP-025 
? R. 5.D. m.m o.m 20.m 82.173 

ADDENDUM 9 REV 0 
20_,760· WJ84 113,389 81.732 

·S ffg As Mi fto Sr Ag Pb 
( pp~ I ( ppb) (pp~) (ppb) ( pph l ( ppb) ( ppb) ( ppb) 

I ii.m -3. 014 7,854 ·18.228 -2,611 -21.852 15.m -]4.013 
S.), 8.088 0.119 14,952 9.754 3. 466 4.757 6.m 6,632 
~ R.U. 48.513 3.m 190.367 53. 511 m.m 21.m 4.931 47.324 

Ti Cd I I ftD Sb V h 
(ppbJ (ppbl (ppi) (ppb) (ppb) ( ppb) (ppb) (ppb) 

fte.D -1.528 7. 744 3,033 -12.m 29.21& 203.116 90.964 9. 540 
S.). 0.227 2.054 2.854 52.347 o.m 36 .• 771 0.389 0.178 
: R.U. 14.84£ u.m 94.099 409 .rn 2.345 18.103 o.m 1. 863 

Tl 
I ppb) 

ftUD -rn.m s.,. 43.302 
: 2.5.P. 36.176 

-------------------------·-------------------------------------------

· q omcbd Co~ols Slitislics J:24 Pft Jmuy 22, 1m 
,st am : tiLL_5Jft 

Sitple 1ei.bl : 1.0000 SoMioo Yolm : 1.00 
a~-Prit IL legr itioos : 3 Off-Peik htegnhm : 1 

. . ----------- .. ----------------------------------------------------------
~Hlyb C~mel ftm (pulses .S,D. lpalm ?R.S.I. lpulm 

..... -.. -.. -------.. ----------------------.. -----------------------------
1 0. 011 0.007 

r 2 0.005 0.006 
Bi 3 -o.m 0.006 
i 5 0.042 0.016 

Hq 6 1.546 0.004 
-So 7 0.029 0.025 

i 8 0.728 0.004 
Al 9 1.493 0.010 

10 o.m 0.008 
Zn J1 UIS 0.022 
Ca 12 2.202 0.015 
Li 14 -0.013 0.003 
Co 1) 2.m 0.012 
Ni 16 2.096 0,019 
l,i 17 -0.003 0.001 
E1 JS -o. 084 0.010 
Fe 19 1.540 0.047 
Ci 20 3. 516 0.028 
Cr 21 1.m 0.006 
Hd 22 -~.007 0.084 
Ce 24 0.031 0.016 
51 25 -0.041 0.013 
h 26 8. 264 0.050 
p 27 0.013 O.OOl 
s 28 0. 040 0.018 

29 2.m o.m 
JO o. 394 0.017 

Wi JJ o.m 0, 021 

2'l6 



Ro 
Se 
Ag 
Pb 
Ti 
Cd 

Je 
Tl 

32 
33 
34 
35 
36 
37 
3B 
39 
40 
42 
43 
44 
45 

i.m 
0.169 
t.m 
0.276 
3. 587 

11.936 
2.m 
0.803 
5.006 
v.074 
0.741 
2.612 
0.009 

o. 013 
0,006 
o.on 
0.020 
0.017 
0.075 
o.ozo 
0.005 
o.m 
0.007 
0.003 
0.022 
0.005 

ldf1tit7 1: CCV-4 Identity 2: CCV 
THk nm : m_Sift 

1:24 fft J,Diiry 22 1 1992 

Suple ~eiqbt : 1.0000 Solution Volm : 1.00 
OD-hik loteqritions : 3 Otf-Puk httqritiODS : 1 

i k.U. 

ftm 
?.». 

,,. • R.S.}. 

UI s.,. 
~' R,s.D. 

-
ftfiD 
u. 
~ U.D. 

fttan 

S.P. 
~ R.s.D. 

im 
S.P. 
~ 2.5.J. 

Zr 
(ppb) 

-,.m 
2.931 

45.413 

w 

(ppb) 
-1m.m 

245.639 
11.m 

Fe_ 
(ppbl 
487.m 
14.m 
J.068 

s 
( ppb l 

32.282 
19.589 
60.680 

Ti_ 
(ppbl 
m.m 

2.1~4 
0.449 

n
lppbl 
493.318 
36. 864 
7.473 

5~ 
(ppbl 

-o.m 
o.m 

12U01 

Zn
(ppbl 
4h6.857 

1.900 
0.407 

Ci_ 
( ppbl 
m.m 

4.m 
0,848 

ftg -
(ppb) 
483.148 

3,146 
0.651 

Cd _ 

(ppbl 
m.m 

2.m 
o.m 

Ii 
( ppb) 
-184.488 ,.m 

3.324 

Cu-
( PP•l 
487,641 

s.m 
0.677 . 

Cr_ 
( ppbl 
m.rn 

2.211 
0.443 

As 
( ppb) 
469.446 
20.721 

4.414 

I -
(ppbl 
m.m 

3.m 
0.832 

Ti 
( ppb) 

33.457 
9.m 

28.861 

Li 
(ppbl 

-1.177 
· 0.303 
n.714 

Nd 
( ppb) 
-39.m 
37.276 
94.m 

Ni -
(ppU 
471.660 
12.999 
2.m 

l
(ppb) 
4928.262 

29. 396 
o.m 

WHC-SD-WM-DP-025 
ADDENDUM 9 REV 0 

H~ 
( PP• l 

-1547.170 
m.660 
15.m 

Co_ 
(ppbl 
483.717 

2.694 
o.m 

Cf 
(ppb) 
-43.732 

42.460 
91,m 

flg 

(ppbl 
469.624 

3.815 
0.812 

ftn 
( ppbl 
482.983 

3,192 
0.661 

SA 
( pp~) 

8.230 
5.538 

67.285 

Ni _ 
(ppb) 
489.310 

4.260 
0.871 

51 
(ppb) 
-n.m 
36.887 
39.334 

Se .._ 
(ppb) 
m.m 
16.708 
3.358 

SL 
(ppbl 
m.m 
3).756 
8.404 

Si 
(ppbl 
433.209 

2.m 
0.656 

Li 
(ppbl 

1.344 
2.325 

173.029 

h 
(ppb) 
492.697 

2.m 
0.608 

A9 -
(ppb) 
504. 987 

o. 769 
o.m 

v_ 
(ppbl 
m.646 

1.783 
0.369 

Al'¥ 
( ppb) 
428.530 

3.S94 
0.909 

£u 
(ppbl 

-o. 744 
0.624 

83.879 

p 

( ppb l 
-10.m 
1s.m 

rn .347 

Pb_ 
( ppb) 
479.944 
34.250 
7 .136 

iL 
(ppbl 
m.rn 

3.837 
0 .824 

207 



-::-- I 

WHC-S0-WM-DP-025 
ADDENDUM ·g REV 0 

Comcttd Cmts Stitistics 1:26 ~II Jmuy 22, 1992 
l we: All_Slft 

11e Weigh t : 1.0000 Solution Volm : J.00 
Or,-h,k lhtegritions : 3 01Heik Iahgnlioas : 1 
----·--·-·--·-·--------------------------------------·----------------
AHlyte Cbm tl ffM Ipulses s.D. lpulm U.U. lpulses 
----·--------------------··--------·-----------·----------------------
Zr 1 o. 009 0.003 
Sr 2 -0. 007 0.002 
ii 3 -0.070 0.017 
r. 5 -0.008 o.m 
Hg 6 i.m 0.002 
So 7 -0.005 0.032 
Si 8 0.107 0.026 

-1 Al 9 o.m 0.016 
M 10 -M41 0.003 
Zn 11 o.m o.m 
Ca 12 0.040 o.m 
Li 14 -0.019 0.008 
0 15 -0.016 • 0.012 

.Jl.i 16 -o.m 0.004 
Li 17 -0.004 0.001 
E-11 18 -0.094 0.004 
Fe 19 0.011 0.012 

~ C'i 20 U77 0.001 
Cr 21 -o. 006 0.006 
d 

,, 
•• 0.017 0.077 
24 0.021 0.004 
2) -0.030 0.006 
26 -o. 004 0.905 

p 27 .0.015 0.001 
28 0.021 0.011 

11, 29 0.004 0.001 
-ks JO -0.010 0.010 

ll, 31 0.055 0.014 
~0 32 C.009 o.m 

~ e 33 -o. 042 0.005 
Ag 34 -0.123 0. 004 
Pb 35 o. 001 o. 005 
Ti 36 -0.116 0.007 
Cd 37 -0.119 o. 060 
I 38 0.002 0.024 
I 39 -0.050 0.007 
1\0 40 o.vv4 0.005 
St 42 0.008 o. 004 
V 43 0.016 0.002 
Be 44 -0. 008 0.001 
Tl 45 -o. 070 0. 005 

Identity l: CCH ldu1tit7 2: CCB 1:27 Pft Jumy 22, 1m 
Tnk nm : All _Slft 

le ~e iqht : 1.0000 So.lutioo Volute : 1.00 
Hl lntegr itions : 3 011-Peil !Dbgritim : 1 

2D8 
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WHC-SO-WM-DP-025 

Zr Sr Ii Ti A~~ENDUM 95t_EV 0 
Si Al 

( ppb l (ppb) . ·1 p~b) (ppb) ( PP• f .( ppb l (ppb) (nbl 
fte.o -7.m -0.665 -20.m 3.m -2754.717 0.661 -U14 ·42.061 
u. 1.m 0.078 16.637 4.171 98. 041 b.9)8 18. 261 6.m 
: R.U. 17. 630 11.765 81.160 110.m 3.m 1052.171 m.m 1U08 

• lo Cu li Co Ni Li Ea 
(ppbl l ppb l ( ppb) ( ppb I (ppbl (ppb) ( ppbl (Hbl 

~m 1596.727 -28.492 -1.m -1.749 -2. 766 ·1.138 0. 001 -1.357 
u. 98.718 o.m 1.140 0.76• 2.719 o.m 2.325 o.m 
t R.U. 6.183 1.380 65.687 43.£84 98.306 87.354 170166.349 19.558 

Fe Ci Cr Nd Ce Sa h p 

(ppb) (ppb) (ppU (pp~) ippbl (ppbl (,p~) (pp~I 
ftH~ 1.588 ·1U02 -o.m ·24.852 ·70.207 ·59.579 -o.m 6.216 
s.~. 3.745 0.091 2.m 34.045 lG.m u.m 0.310 3.575 
: 2.S.J. m.m o.m m.512 136.992 ls.604 27 .099 119.911 57.513 

s ftg A; Ni fto Se A9 Pb 
l ppbl (ppb) (ppb) (ppb) ( ppb) ( ppb) (ppb) (ppb) 

..,WD lh.641 -3.m ·H.m ·17.417 ·3.013 29.839 ·6.709 -2.m 
S.P. 12.m 9.m 12.m 8.300 i.m 14.m i.m 8.027 

..W.S.P. 72.202 6.415 77 .207 47.654 52.917 49.m 18.403 m.m 

Ji Cd ) ( ftA Sb V .. 
. (ppb) ( ppt) ( ppb) (ppb) ( ppb l ( PP 1 l (ppb) ( ppb) 

flfiA ·2.576 ·1.047 2.517 -49.m 0.171 77.045 ·5.609 -o.m 
.•. P. 0.917 2.372 4.659 38. 888 · o. 443 21.012 1.029 o. 103 
fu.». 3U93 226.462 1s5.m 78.153 m.m 21.m 18.348 86.629 
~ 

Tl - ! ppb l 
flHn ·69. 411 
' .». 33.180 

.J. i.S.P . 47.803 

.. ---.. ----------------------------------------- .. ---------------------
rt.. 

Cormted Counts St,tistics 1:28 Pft Jm.ry 22, 1992 
Tisl me : ALL_m 
S,1ple We ight : 1. 0000 Solutioo Voluu : 1.00 
OL·fuk Megritioas : 3 011-Puk !Dhgritions : 1 
... ------- ... --·---·--·-··------· .... ------------------------ ---------------
Ar.,lyte Ct,mel ftm lpuhts S.J. lp1lm U.S.t. lpulm 
... ----...... --------... -.. ------------ -- ---------------------.. ---------------.. 
Zr 1 ·0.038 0.007 
Sr 2 246.915 1.714 
Ei 3 ·O. 128 0.014 
Ti 5 ·0.027 0.014 
Hg 6 I. 564 0.008 
Sn 7 21.m o. 151 
Si 8 o. 066 0.002 
A 1 9 0.094 0. 025 
ij 10 0.6&0 0.039 
Za 11 112.114 0.897 
Cu 12 20. 990 0, 121 
Li 14 96.827 0.202 
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SJ. 
i R.S.D. 

• ~m 
S. D. 
: R.S .D. 

nun 
S. D. 
? R.S.D. 

5.m 
9,990 

Ti 
(ppb) 

·3. 188 
t.m 

41.573 

Tl 
( ppb) 

·2.362 
32.m 

1371.276 

H.918 1a.m 4.977 
o. 839 192.m 0.051 

Cd J [ 

(ppb) (ppb) (ppb) 
9213.408 4714.972 4992.507 

10). 564 28.m 38. 000 
1.146 0.602 o. 761 

Comcted Counts St,tistics l:ll Pft Jmuy 22, 1992 
T;sk me : ALL_m 
Saple Weight : 1.0000 SoMioa Volm : 1.00 

·Put Integrations : 3 011-Put hhgntim : 1 

U74 5o.m 
m~cu 3U29 

nn Sb 
( ppbl (ppbl 
4708.141 4780.20& 

44.369 101.904 
0.942 2.132 

WHC-SD-WM-DP-025 
ADDENDUM 9 REV 0 

, ~,Jytf Chmel nm (pulses S.D. lpulm 

0.003 
0.002 
0.041 
0.015 
0.019 
0.024 
0.003 
o.m 
o.m 
o.m 
0.002 
0.009 
0.008 
0.014 
0.008 
o.m 
0,008 
0,00) 

0.002 
o.m 
0.010 
0.006 
0,006 
0.002 
0.004 
0.001 
0.005 
O.u06 
0.006 
0.011 
o.m 
0.009 
O.uOl 

U.S.D. (pulses 

Zr 
$r 
Bi 

r,:h 

• ... 
Al 
w 

IA 
J u 

Li 
D 

Ui ~. 
Eu 
Fe 
C, 
Cr 
Wd 

Ce 
51 
h 
p 

s 
ftg 
As ~. 
ftD 
Se 

• 

1 
2 
3 

6 
7 
8 
9 

10 
11 
12 
H 
15 
16 
17 
18 
19 
20 
21 

24 
n 
26 
27 
28 
29 
30 
31 
32 
ll 
34 
35 
J,1 

·0.140 
o.m 
4.rn 

-0.04& 
1.565 

-v.m 
0,003 
1.249 

·0.027 
0.099 
0 .101 

·0.00) 
·0.029 
-o.m 
1.286 

78.008 
o.m 
o.m 
0.008 

11.901 
1.920 
1.818 

-0.426 
0.018 
0.017 
0.013 
0.088 
0,080 
o.m 

-o.m 
16.563 
2.806 

-0.124 

- -. 

3.379 13.681 
0.92,1 m.m -:Ii --

y &e 
(ppb) ( ppb) 

·4.2£2 ·0.119 
3.038 o.m 

71.291 m.m 
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-. _.._ 
~ 

Cd 37 ·0.111 o.m 
I 38 0.009 0.015 WHC-SO-WM-DP-025 
r 39 -o, 051 0.002 ADDENDUM 9 .REV 0 
nn 40 -0.011 0 ,001 
Sb 42 -0.027 0.009 
y 43 0.065 0.002 
~e 44 -0.003 o. 001 
11 45 -o.m 0.004 
---------------------------------------------------------------------

' 

Identity 1: SST2 STD 2~48AA ldtDlity 2: lirect 1:32 Pft J.nmy 22, 1992 
list nm : ALL_m 
Suple Veigbl : 1,0000 SolRlioa Volu1t: 1.00 
01-fuk lntequtim : 3 Off-Peil lnte,rilions: 1 

--------------------------------------------------------------------
Zr Sr h Ti Ht Sn Si Al 

(ppb) (pp~) (ppU ( ppbl (pp1) ( ppb) t ppbl (ppbl 
ftun -12.m -0.182 504Y.062 -19.203 ·509,434 -11.169 -76.614 328.567 
5.). 1,415 0,060 41,128 a.m 1083.387 5.350 i.m 11,677 
? R,5.), 1. 940 32.m 0.815 45.280 212,665 47,900 ·Z,427 l,S54 

V Za c. Li Co Ni Li Eu 
( ppb) (ppbl (ppb) l ppb l l ~pb l (ppb) (ppbl IFpb) 

ftm 1146.341 ·23.830 11,926 -0.404 -5. 606 -4.634 5192.m ma.m 
S.). 770.926 ~.405 0,471 0.910 1.698 3.079 lO.m 24.444 
: R.5.D. 67,251 1.702 l,952 m.m l0.288 u.m 0.587 0.477 

"""''. ft : Ci Cr N4 Ce Sa h · p 
I , ~ t 

(ppbl ( ppb) (ppb) (ppb) (pp~) ( ppb) (ppb) (ppbl 
l"'. ftUD 5.188 98.176 5.029 ma.360 mo,900 m5.s10 -25.440 24.791 

S.D. 2.384 o.m o.m 15.154 2s.m 11.m o.m 9.458 
-"'? R.S.». 45.m 0.848 12.m 0,289 o.m ·o.m 1.413 38,151 

... " s "' h Ni fto St A9 Pb 
I ppb) ( ppb) (ppb) (ppb) ( ppb) (ppb) (ppb) ( pphl 

.. - ftm 11.m -1.m 10~.m -1.811 2.210 65.m 5090.597 m1.m 
SJ. 4.073 0.11, 5.427 l.715 1,765 Jo.m a.m 15. 700 

,- • : R.S.i. 35.877 &.m tl77 20),181 79.m 46.490 o.m o.m 

Ti " I I na Sb V h 
(ppb) ( ppbl (ppb) I ppb) (ppb) (ppb) (ppbl (ppb) 

ftun -3.668 -1.074 3.937 -59.493 -1.m -108.S&v 27.181 0.771 
u. O.llO 1,737 2,808 8. 921 0.096 H,664 1.348 0.103 
~ R.U. 8.988 161.754 71.326 14.996 7.099 43.906 4.958 n.m 

11 
(ppb) 

nm 170.048 
s.o. 29.033 
? R.U. 17.073 

-----------------------------------·-----------------------------------

Comcled Co~•ts Shtistics 1:33 Pft Jmuy 22, 1992 
li5k Di&e: All_Slft 
Saple Weigbt : 1.0000 Sahtioa Volm : 1.00 
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On·PP,l ID\egr itions : 3 Off-Peil !otegritiDDS : 1 

"n 1lyte Chmel ftm tpulses 

Sr 
h 
h 
Hg 
So 
Si 
Al 
w 

Z1 
Cu 
Li 
Ca 
Iii 
Ll 
fu 
Fe 

• 
Cr 

.. p 

Ag 

Ti 

' A.. 
I 
~D 

Sb 
y 
Be 
Tl 

1 
2 
3 
5 
i 
7 
s 
9 

10 
11 
12 
14 
15 
16 
17 
18 
19 
20 
21 
22 
24 
25 
26 
27 
28 
29 
30 
31 
32 
l3 
34 
35 
36 
37 
38 
39 
40 
42 
43 
44 
45 

23.822 
0.013 

-1.m 
16. 521 
27.875 
0.098 

12.878 
ll.970 
32.581 
0.051 
0.0&2 

-o. 008 
·0.089 
0.310 

·0.005 
-o.m 
0.037 
0.223· 
0.003 

-o.m 
0.035 

·O. 092 
0.001 
1.m 
4.m 
0,012 
tm 
0.092 

33.045 
1.m 

·0, 106 
·O. 081 
37 .887 
·0.277 
0.038 

-0.057 
0.011 
0.013 

14,794 
55.721 
0,669 

U. tpulses 

0.125 
0.006 
0.017 
0.105 
0.009 
o.m 
0.078 
0.072 
0.110 
0.009 
o.ooz 
0.014 
0.011 
0.011 
0.001 
0.008 
0.007 
o. 001 
o.m · 
0.039 
0.012 
0.013 
0.009 
0,023 
0.020 
0.001 
o.m 
0.022 
0.168 
0.025 
0.012 
o.ooz 
0.181 
o.m 
0.001 
0.011 
0,003 
0.009 
8.073 
0.272 
0.001 

Heotity 1: sm SU mBAD Ideotity 2: Direct 
TiSk me : ALL_m 

WH C-SD-WM- DP-025 
ADDENDUM 9 REV 0 

%UJ. kpulses 

1:34 Pft ~muy 22, 1992 

S.aple Wei,bt : 1.0000 SoletiDD Volm : l.~O 
OA·Pe1k Meqritions : 3 Oft-Puk !nteQr1ti0os : 1 

Zr Sr Ii Ti Hg SD 
( ppb) (ppb) (ppb) (,Pb) (ppa) (ppb) 

1047U60 o.m ·1884.1" mo.m msm.m 23.m 
55.151 0.248 16.m 62.475 534.m 11.716 

i U.P. 0.527 m.m o. 884 o.m 0,036 H.823 

Si Al 
(ppbl (ppb) 

8972.974 4720.936 
~4.703 29 ,534 
0.610 0.626 

z:t?. 



,- ---- -- - ·- - - ----

WHC-SD-WM- DP-025 
ADDENDUM 9 REV 0 :' 

~ Zn Cu Li C'o Ni L, Eu 
':II. 

I ppb I ( ppb I l ppb) (ppb) (ppb) (ppb) ( ppb) *' (ppb) 
ftm ·1000112.841 · 28.006 3.171 ·O, 706 ·19.062 82. I 62 · 6.711 ·tm 
5.0. 3373 .547 o.m o.m 1.443 2. 356 2.m 4.rn o.m 
~ R.S.D. o.m 2. 830 14 .281 204.207 12.m 3. 057 69.m 9.m 

Fe C, Cr Nd Ce 51 h p 
I ppb) I ppbl ' I ppb l (ppb) I ppil l I ppb l (ppb) ( ppb) 

ftun Y.846 ·5.850 3,176 ·5L766 ·ll,863 ·242.307 0.060 9m,821 
u. 2,083 0,165 2.063 17.462 34.m 38.109 0.534 H5.m 
~ R.S.D. 21.m 2.826 64.rn 11.m 107 .360 u.m 896,289 1.521 

5 ftq As II• Jlo St A4 Pb 
(~pbl I ppbl (ppb) I ppbl (ppb) (ppbl (ppb) (ppb) 

Kun 5096.m -2.m 024.477 5,486 mo.m 4481.W -1.617 -145.385 
S.). 21.774 0,119 ,o.m 13. 464 50.624 70. 11B 3.816 l.646 
: u.o. 0.m t774 1.229 245.436 o. 509 1,5.15 m.941 2.508 

Ti Cd I l ftn Sb y h 
( ppb) (ppbl (ppU (ppbl ( ppb) (ppbJ (ppb) (ppb) 

nua 4m.m .,.7,346 9,488 -90.642 0.809 105,061 mo.m 9912.685 
S.D. 23.683 1,561 o.m 65,124 0,279 48.808 49. 062 •s.m 

/~~ 
- t R.S.D, 0,476 21,245 2.041 71.848 34.m 46.457 0.493 0.488 

Tl 
(ppb) 

fteu 5234.605 . q 'd-S,I, e.m J;).-- . 
? i.S.D. 0.158 /-

r. 
----------------------------------------------------------------------...... 

-. ,.._ 

-




