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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 th2ested laboratory analyses performed. 

_,.,..._~___,D..__ef-_e :i-___ _ 

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. 

-~-

1 

........... /z_. """""""A-L-tJd _____ , ··_-, .. :. I . -· 't79/~<fl 2-
L~Webb -· ·· · · Dhe · 
Records Management Specialist 

M 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the Hanford Site• - WHC-SD-CP-QAPP-002, unless superseded by the Statement of 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. 

L. P. Markel 
Laboratory Q.A. Officer 

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

M.A. Bell 
Manager 
Processing and Analytical Laboratories 

Date 

__ ...._ .. 
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242-EVAPORATOR FEED CHARACTERIZATION 

INORGANIC CASE NARRATIVE 

Introduction 

1. 

2. 

3. 

The analys i s 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-OOO2 
Westinghouse Hanford Company, 242-A Evaporator Feed 
Characterization Project Fiscal Year 1991, September 1991. 

Samples submitted to the laboratory were identified as: 

TK-1O2-AW (referred to as 1O2AW in the remainder of this report) the 
feed tank prior to the evaporator. 

TK-1O6-AW (referred to as 1O6AW in the remainder of this report) one of 
the candidate feed tanks into 1O2AW. 

TK-1O3-AP {referred to as 1O3AP in the remainder of this report) the 
other candidate feed tank into 1O2AW. 

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

Metals by ICP 

Silver 
Aluminum 
Barium 
Cadmium 
Chromium 
Iron 
Magnesium 
Manganese 
Sodium 
Lead 
Zinc 
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Ag 
Al 
Ba 
Cd 
Cr 
Fe 
Mg 
Mn 
Na 
Pb 
Zn 

_,. 
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Metals (AAS} 

Arsenic 
Selenium 
Mercury 

Conventionals (IC} 

Fluoride 
Chloride 
Nitrite 
Nitrate 
Phosphate 
Sulfate 

~HC-SD-~M-DP-02~ 
Addendum 5 Rev 

As 
Se 
Hg 

F 
Cl 
N02 
N03 
P04 
S04 

Conventional <Specified Methods) 
Total Organic Carbon TOC 
Tot~l Inorganic Carbon TIC 
Cyanide CN 
Hydroxide OH 
Ph 
Specific Gravity SpG 
Differential Scanning Calorimetry DSC 

, 

The analysis :of the samples for Cyanide, Total Amonia, 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 approveQ WHC .golden rod 
procedures. 

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

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

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

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

J. H. Tillman, Manager 
Inorganic Chemistry PAL 

2 of 2 
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Problems encountered: 

242-EVAPORATOR FEED CHARACTERIZATION 

INORGANICS CASE NARRATIVE 

Samples from the two candidate and one feed tank into . the evaporator 
were received into the 222-S laboratory during the laboratory's transition 
period from process to environmental analysis. This transition period 
signaled a change in the analytical protocols required to meet different, and 
in some cases, more stringent conditions. Most of the problems encountered 
during this work effort can be attributed to the response of the laboratory to 
these changing requirements. Nevertheless, the data generated for these 
samples was obtained using the best available laboratory practice at the time 
of sample analysis. The following problems were observed to have occurred 
throughout the samples submitted from tanks 102AW, 103AP, and 106AW: 

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

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

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

1 of 2 
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Analyte Detection Limit (ppm) 

Required Actual 

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

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

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

:"> according to the analyte and instrument and were generated in accordance with 
the Request for ~pecial 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 e• for the 
241-U-110 Single Shell Tank Waste Characterization data package, dated August 
9, 1991. The detection limit study performed for Core 5 followed reconvnended 
EPA protocol. 

J • H . T il l man, 
Inorganic Che 

f/fL 
anager / / 

stry PAL 
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Detection Limits of Radionuclides 

Listed below are the detection limits for indicated radionuclides for sample 
R935 . 

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

DL yCi/L 
l.3x10•1 

9 . 0x10•0 

l.4x10•1 

7.8xl0+1 

2. 6x10•1 

2.sx10•1 

9. ox10•0 

1. sx10•1 

1. 4x10•2 

1.ox10•1 

*Based on the gamma peak of daughter. Bi -204 

The gamma limits are based on the background spectrum of the Ge detector which 
was used for counting of the above mentioned sample. The data reduction of 
the background gamma spectrum w~s 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. 
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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 
#806110, dated September 19, 1991. In addition, the custody seal for Sample 
3AP891-l (R933) was not on properly. This sample was approved for analysis · 
after consideration and review by the client • . 

' 

3AP1191-l (R935) 

The percent recovery values for Iron and Sodium standards by Inductively 
Coupled Plasma were outside of the control limits of ±25%. The percent · 
recovery for Iron was 126% and the percent recovery value for Sodium was 
177 .5%. 

5.4 

Hanlord ()peratiOns and Enp,eemc Contractor fof the US Department of [ntflY 

-· 
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From: Office of Sample Management 16500-90-090 
Phone: 3-3069 M0-346/200W T6-08 
Date: November 26, 1990 
Subject: RECOMMENDATIONS FOR T/\NK F/\RM WASTE ANALYSES 

To: T. D. Blankcriship Rl-62 

cc: J. D. OriggsJ{/'1-f, TG-14 
J. A. Eackcr Rl-51 
D. L. Ha 1 grcn 1'., Rl-51 
J. H. Kessner) TG-00 
E. J. Kosiancic S0-61 
C. R. Stroup TG-07 
RLW File/LB 

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

The referenced Internal Memo requests information regarding laboratory 
analytical capacity for a variety of analytes to support Tank Farm anil 
Evaporator operations. Specific· 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 
~hroughput in the laboratory (e.g., single shell tank sampling). 

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

Table 1 
Table 2 
Table J 

Table 4 
Table 5 
Table 6 

MOLs for Tnorqanic Analysis 
MQLs for Uadionuclide Analysis 
MQLs for Organic Analysis (these arc CLP requirements 
but -will form the basis for all organic analysis) 
Sample Turnaround Times 
R~sult Reporting/Validation 
Validation Criteria - Generic Data Quality Objectives 
(OQOs) 

If specific needs diffcr~nt from this standard arc 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 

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

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

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) . 
Processing parameter based analysis will be equivalent to current practice and 
should be predefined using laboratory •routine set• analysis . The analysis 
will be performed under the quality assurance requirements of NQA-1 with 
typical result turnarounds of 1 to 5 days. Results will be available via the 
laboratory reporting system (LCCS). 

Analysis of toe samples to mee?t the needs for hazardous waste ~esignation wil1 
require more stringent quality assurance than for processing parameters. 
Those components that fall under both needs will likely be required to be 
analyzed by both protocols. Unfortunately, analysis turnaround times for 
designation will likely exceed needs for normal processing parameters. If 
pro~essing parameter analysis results show a component to significantly exceed 
a hazardous waste designation limit (e.g., a sample is sufficiently caustic to 
qualify as a extremely hazardous waste based on corrosiveness) reanalysis of 
the sample under the more stringent protocols would not be necessary. In no 
case will analysis performed to processing parameter protocols be suitable for 
designation as an intermediate level or as nonhazardous waste. 

OST Charactertzatjon Analysis: 

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

Analysis for Pu238 at the 222-ilt,Laboratory is complicated by the presence of 
this isotope in the spike (Pu ) added to the analysis to allow cofrection 
for overall yield \n the proceduro. Fof:j,i~lt oxpoctod samples, Pu 31 activity 
will be only a small fraction of the Pu''' 4 activity ind may be app,-oximohd 
using tsotop1c ratios based on historical irradiated uranium procossing. 

---~-\ s.G 
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Samples having greater than normal Pu234 (e.g., associated with previous 
irradiated thorium processing) ~ctivity will be detectable using the current 
procedures. In these cases, Pui 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 analysts of the vent stack will 
requir~ the installation of specialized gas sampling equipment. 

General CommentJ: 

Analysis of two major hazardous waste designation groups were not requested 
for any of the streams; semtvolatile organics and Toxicity Ch~ractcristic 
Leaching Procedure . (TCLP). If these analyses have not Qeen 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 sliqhlly. 
Addition of semivolatile organic analysis to the lists would increase costs 
S2000 per analysis. Addition of TCLP to the list would increase analysis 
costs SlSOO for those samples containing ~reater than 1% solids. For liquid 
only samples, no additional preparation is required for TCLP and the analytes 
of concern are already included in the analysis requests. 

-·· --\ 5.7 

- I 
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If you need any additional information or have any questions, please call me 
on J-J869. 

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

jmd 

Attachments - 7 

CONCURRENCE: 

Date t-1 /zg/ 9f::l 
r ' 

Date ?5/# 
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~ TABLE l 
RECOMMENDED ANALYSIS HIHIHUK QUANTITATIOH LEVELS 

for TANK FARM WASTE ANALYSES 

l\oa] yte 1:Li..9.Ll ill .Low Sall. l\nal yte ~igh Snt. .lIDLl.~ll 
.l..i.CW i d-9..!: . Li gu id _Li guid or Uauid 
Solid/Slurry Solid/Slurry 

Analyzed by Inductively Coupled Plasma Spectroscopy (ICP} 

Al 50 0.5 As 20 0.2 
Oa 2 0.02 01 100 o.s 
0 20 o.os Cd 2 0. 02 
Ca 0.2 0.002 Cc 100 1 
Cr s 0.05 Co 20 0.2 
Cu 20 0.2 Eu 2 0.02 

"v: Fe 10 0.01 La 20 0.2 
Pb 30 O.J u 3 0.03 ..,, 
M9 0.1 0.001 Mn 2 0.02 
Hg 5 0.05 Mo 5 0.05 
Nd 250 2.5 Ni 20 0.2 
p 50 0.5 K 250 2.5 
Sm 200 2 Se 100 1 

""' S1 100 0.5 . Ag 30 O.J 
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 o.os Hg 3 0 .. 03 
. Sc 5 o.os 
Anion Analysis by DIONEX 

F 6000 10 Cl 4000 5 
N03 20000 10 N02 7.0000 10 
P04 10000 10 S04 10000 10 

Specific Analysis 

co1 5000 50 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 
Va1ucs for liquids are as ug/ml 

~-
·osc will be used to screen for the presence of exothermic reactions. 
Specific quantitation limits are not required for this screening - ·-~-5. 9 
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TABLE 2 
RECOMMENDED ANALYSIS MINIMUM QUANTITATION LEVELS . 

for TANK FARM WASTE ANALYSES 

Analyte Solid/Slurry H i..9.ILSill Low Sjlll 

Alpha Total 100 
Beta Total J50 

Ligu1d Liquid 

1 
J.5 

0.01 
0.035 

Radionuclides Analyzed by Gamma 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 0.5 0.25 Nb94 * * * 
Se79 50 0.5 0.25 
Sr90 150 1. 5 0.015 
Tc99 250 2.5 0.025 l29 900 9 0.09 I 

~I 
lG~00-90 - 090 4 ! 

Attachmen t 21 
Page l - · _; 

I 
- I 

Radionuclides Analyzed by Separation with Alpha Counting/Alpha Energy Analysis 
Pu2l8 
Pu2l9/24D 
Am241 
Cm2,, 

2001 

50 
100 
100 

21 
0.5 
1 
1 

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

0.021 

o.oos 
0. 01 
0.01 

• No current analysis capacity for Nb94 
1Potential intcrfcrrence on· Pu

238 analysis from contamination in Pu236 spike 
added to the analysis 

s.10 ---
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TABLE J 
TAACET COKPOUND LIST (TCL) AND CONTRACT REQUIRED QUANTITATIOH LIMITS (CRQL) 

I 

Q~nntL~~tL2n LLmLt~• 
H..i:u.u ~ Qru..2_~ 

~~~t1r1~~~l~c2~l~tl t,'.\~ ?:!~milt I ~•c.£'.I. ~t:Ll'.:IC ( I' c l 

9ft, alph.1-0HC H?-Ot,.<, 0,05 l.7 s 
')'), bat-'• IIHC )\.9-05-7 o.os 1.. 7 s 

too. delt.a.•f'IHC l\.'J•R6•11 0,05 l,7 s 
lOl, ~-ulll'la•l\llC (Llndane) 50-8?-•, o.os l.7 ~ 

102. Heptachlor 76-44-8 o.o~ 1.7 ~ 

1.0). Al.drln l0?-00.·2 0,05 1.7 s 
10, •• llepc.1chlor epoxide 102, .. H.J o.os l,7 5 
lOS , EndosulCan 1 9S?-?R•ft 0 . 05 t . 7 s 
10(,, Ole 1.dr Ln 60•S7•1. 0 . 10 ) . ) 10 
107. 4,4'•DDE 72•55-'J 0.10 l.l 10 

1.011. Endrln 12-20-11 0.10 ),) .. 1.0 
l.09. F.ndosu1.Can II ll2U-f,5-'J 0.10 ),) 10 
l.LO, 4, 4 • • ODO 72•~4-R 0,10 ).) 10 
Ul. Endosulfan sul!ate lOJl-07-a 0.10 ).) 10 
ll2. 4,4'•0DT ~0-2'J•l 0.10 ).) 10 

ll.l. Hethoxychlor 72.43.5 0,50 17.0 50 
11, •• Endrln kfttone 5)494-70-5 0.10 J. l :1.0 
lU. Endri.n .a.ldt1hyde 7'•21-36-l 0,10 l.l 10 
116. alpha•Chl.ordan• HOl•7l-9 o.os l.. 7 ~ 

l.l7. g-••Chlordan• HOl•7'••2 0,05 l.7 5 

11ft. Tow.aphenfl noo1.-n~2 5.0 170.0 500 
ll.?. Aroclor-1016 l2',7'••ll•1. 1..0 )) .o 100 
l20. Aroc lor•l22 l lll01,.2R•2 1.,0 )),0 LOO 
l2l. Arocl.or•l.2l2 lll4l• H1•5 2.0 67.0 200 
122. Aroclor-1242 5)46?•21•9 1.0 )),0 100 

1.2l. Aroclor• ll'•II 12672-2?-6 1.0 )).0 100. 
1.24. Aroclor• 'l2~'• ll0'17•6?•l 1.0 )),0 1.00 
125. Aroclor•l260 Ll0?6•12•~ l.O )3,0 100 

• Quantltation limits ltsted for soll/sedi• ent &l"ft based on vet va1ght. The 
C\UAntLcacLon Ll•Lts calculated by th11 labor•tory (or soll/sedlnf!nt, 
calculated on dry velght baala •• requLred by th• contTact, vlll be hlgher, 

There ls no diC!erentlation betveen the preparatlon oC lov and medlwt aoil 
samples ln this method !or the analysls of Pestic1des/Aroclors. 

5.11 . .. -· 
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TAOLE J (cont) 
P.ige 2 of 4 

· • 1 

al (contlnued) ov.,nc lc.,c Loo LttlLJ..! I 

Low 11etl . On 
~CH ~ iqJJ. !:ol•Jlll.!J 

s~ml v,,t:it l\~'.i Ct\S ,t'ymbf' c uc/L. ••r.JKJ'; ur./Kr Int•} 

69, Dlbenzo!uran 'll2-ti4-9 to no tOOOO (10) 
70, 7,4•0LnLtroLotuene l21.-Ll••2 LO ))0 10000 (10) 
7l. DLethylphch~l.~t• 84•66-2 1.0 no 10000 (20) 
72. 4•Chlorophenyl-phenyl 

ether 7005-72-) 10 ))0 10000 (20) 
73, Fluoren• 16•73•7 10 3)0 10000 (20) 

11., 4-HltroanUimt 100.ot-& · 50 1700 50000 (100) 
n. 4,6-DLnltro•7•• ethy1phenol 5)1 •• 57. 1 ~o l700 50000 ( 1.00) 
76. N-nitrosodlphenylaaine A(,.)0-6 10 ll0 10000 (20) 
77. 4•ftro~ophenyl•phenylether l0l•55•l 10 JlO 10000 (70) 
78. Hexachlorobenzene lU•74•l 10 JJO 10000 (20) 

• 79, Pentachlorophenol 117-8',-5 50 1700 50000 (1.00) 
BO. rhenanthr•n• n-01. - 11 10 ))0 i.0000 (10) 
01.. Anchrac11n• 110•ll•7 \0 no 10000 (10) 
R2, C.arbaz.ol• 114.7, •• a, l.O ))O 10000 (70) 
Bl. Dl•n-butylphthalate 84-74•2 10 ))0 10000 (20) 

a, •. Fl1,1oranthene 20&-41 •• 0 10 jJo 10000 . (20) 

~ ~ 1 "s. Pyren• 129-00-0 10 ))0 10000 (20) 
116. nutylh•nzylphthalate 115-611-7 10 ))0 l.0000 (20) 
87. l,l'•DlchlorobenzLdine 91-94•1 10 ))0 10000 (10) 
80. ftenzo(a)•nchracene 56•55•l l.O ))0 l.0000 (20) 

89. Chrysena 21.11-01-9 10 ))0 10000 (20) 
90, b1s(2•£thylhexyl)phthalate 117•8\•7 10 l)O 10000 (20) 
n. Dl•n•octyl.phthalate 117•81•-0 10 ))0 10000 (20) 
n. ftenzo(b)fluoranthene 20:>-99•2 10 ))0 10000 (20) 
9). aenxo(k)fluoranthene 207•00•9 10 3)0 10000 (20) 

l"') 
91., nenzo(a)py-t't!ne 50•J2·11 10 lJO 10000 (20) 

~ 9~. lndeno(l,2,l•cd)pyrene l'>l•l9-~ l.O no l.0000 (20) 
?t.. DLbenx(a,h)anchracene ~l•70•l l.O ))0 10000 (20) 
97. ftenxo(g.h.1)perylene 191-21•-2 lO )30 lQOOO (20) 

• Quantltatlon ll• its listed for soll/sedl•ent are based on Vftt velght. The 
quAntlcatLon ll• Lts caltulated by th• laboratory for soll/sedL-ftnt, 
calculated on dry velght basls as requlrad by the contract, vLll be hlgher. 

- s.12 
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-~ I TADLE J (cont) ~, 

TARCET COHPOUND LIST (TCL) AND CONTRACT REQUIRED QUANTITAT.ION LIMITS (CRQL) 
I 
I 
I 

Qu:int 1 t:ic Lsm Ll111~ 
Low Hr.u • On 

!:!.!.t..u &..LI. .s.tl..l Cn\W1'D 
Sc:J11Lvot..cn~, CAS Numbrr yr,JL w/K, w:.LK,; foci 

)4, Phenol 1.011-95-2 1.0 J)0 1.0000 (20) 
)~ . bls(2•Chloroethyl) ether l.l 1,.41 •• ,. lO ).)0 10000 (20) 
)6, 2-Chlorophenol 95.57.4 lO ))0 1.0000 (20) 
)7. l,l•Dichlorobenzene 5,.1. n-1 10 llO 10000 (20) 
)U. l,4•D1chlorobenz•n• 106•M••7 10 ))0 10000 (20) 

)9. t,2•Dlchlorobanzene 95.50.1 to · ))0 10000 (20) 
40, 2 •Me thy Lpheno L 95-41-7 lO ))0 10000 (20) 
4l. 2 • 2 • • oxyb 1s . (l·Chloropropane)• 1011-60-1 10 ))0 10000 (20) 
42: 4-H•thylphenol 106-44-5 10 ))0 10000 (20) -
4). N•Nltroso•di•n• 

"' 
r'? dlpropyl-ln• 611-64-7 10 J)Q 10000 (20) 

44 , Hexachloroethane 67•72-1 10 ))0 10000 (20) 
'•5. Nltrobenz•n• 911.95.J 10 llO 10000 (10) 
4(,. lsophorone 71-5'>•1 10 ))0 10000 (20) 
47. 2•N1trophanol aa-n-5 10, ))0 10000 (20) 

M 48. 2,4~D1• ethylphenol 105•&7·9 10 ))0 10000 (20) 

f. 49. bls(2•Chloroethoxy) 
• ethane 111_•91•1 10 JJO 10000 (20) 

50 2,4 • 0lchlorophenol 120-R)-2 10 ))0 10000 (20) 
H. l,2,4-Trlchlorobenzene 120-112-1 10 ))0 10000 · (20) 
52. Naphthalene 9l•20•l 10 ))0 10000 (20) 
5l. 4•Chloroanll1ne 10,.41.1 lO llO 10000 (20) 

54. HexachlorobutAdlene R7•68•l 10 ))0 10000 (20) M 55. 4•Chloro•l•••chylphenol 59-50 • 7 10 ))0 10000 • (20) 
56. 2•Hethylnaphthalftne 91•57•6 10 ))O 10000 (20) 0- 57. Hexach 1.or-ocyc lopentadlene 77.47.,. 10 ))0 10000 (20) 
58. 2,4,6•Tr1chlorophenol 88-06-2 lO ))0 10000 (20) 

5?. 2,4,5-Trlchlorophenol 9S-9S-4 50 1700 50000 (100) 
(,Q. '2 •Chlot'onaphchalen..- '>1.•~8-7 1.0 . ))0 1.0000 (10) 
,. l. '2 •NLcroanU ln• 1111 • 1, •• ,. ~o 1700 :,0000 (l.00) 
,,2. Dl•ethylphchalate lll•l.t•l 10 lJO 10000 (20) 
6). Acenaphthyl•n• 208•96·8 10 lJO 10000 (20) 

61• , 2,6•DLnltrotol.uen• 606-20-2 10 llO 10000 (20) 
(,5 . l•Hltroanllln• 9?-09-2 50 1700 50000 (1.00) ,.,,. Acen•phth"n• lll•l2"•9 10 J)O 10000 (70) 
61. 2,4•Dlnltrophenol H•2R•5 50 1700 :,0000 (l.00) 
68. '•·Hltrophenol 100-02-1 50 1700 5001)0 (1.00) 

• Prevlously known by the n1111e bis(l•Chlorolsopropyl) ether 
,-

~ C•-. s.13 --
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TAllLE J (cont) Page 4 of"-

TAACET COMPOUND LIST (TCL) AND CONTRACT REQUIRED QUANTITATlON LlHlTS (CRQl.) 

O!ii!l!DS:LS:•1 S:Lsm L.L!!!Lt~• 
Low Hed . On 

~u:.u ll..U llil '= 0 h!l!!D 
Vnlas:Lls:~ !::tiS t!!.!!!12U:: !.! c.LL. . !.!&L~a:: !.!r..LKJ: lar:l 

t. Chloro .. ethane 74•R7-) to 10 1200 (50) 
2. Bro11011ethane 74-8)-9 10 10 1200 00) 
). Vlnyl Chlorlde n-ot-4 10 10 1200 00) 
4. Chloroethane n-oo-J l.O \.0 1200 00) ~- Kethylene Chl.orlde n-09-2 10 10 l.200 00) 

6 . Acetone <, 7.r,, •• 1 10 10 1200 (SO) 
7 . c~rbon DlsulCLde n-n-o 10 lO l.200 00) 
8. \.,l.•Dlchloro .. thftne H•H-4 lO 10 l.200 OD) 
9. l,l.•Dlchloroftthane 7S.3, •• 3 10 \.0 1200 (")0) 

1.0 ~ l,2•0ichloroethene (total) 540-~9-0 10 10 1200 (~0) 

.. u . Chlo1.•ofona 67-66-) 10 10 l.200 (50) 
l.2 . l,l•Dlchl.oroethane 10, .o, .. 2 1.0 l.O l.200 00) 
u. 2•Rut.anone 711•9l•l 10 10 1200 00) 
'LI•. l.,l.l•Trlchloroethane 7l-S5•6 10 10 \200 00) 
u. Carbon T•trachlorlde 56•2l•5 10 10 1200 00) 

. 16 • Bro11odlchl.oro•ethane 75-17-4 10 10 uoo (50) 
17. l,2•Dlchloropropane 78•117-~ 10 10 1200 00) 
u. c1~•l,l•D1chloropropene 10061-01-5 l.O 10 1200 00) 
l.?. Tr Leh loro• then• 7?•01.•6 10 l.0 1200 00) 
20. Dlbro11ochloro11ethane 124-48•1 lO 10 1200 (50) 

21.. 1,1.2-Trlchloroethane 79-00-5 10 10 1200 (50) 
22. nenz:en11 71-4)-2 l.O l.O 1200 (~0) 
2l. trans•l,J•Dlchloropropene 10061-02•6 \.0 10 l.200 (50) 
11. • nro•oCona n-25-2 l.O 10 l.100 (SO) 
25. 4•Kethyl•l•pentanone loa-10-1 l.O l.O 1200 (50) 

0- 76. 7•He,canone 591-711-& 10 10 1200 (SO) 
27. Tetrachloroethene l27•l8-4 10 lO 1200 (SO) 
28. Toluene lOR-118-J l.O . 10 l.200 (~0) 
29. 1,1,2,l•T•trachloroethane 79-)4-~ l.O 10 1200 (~0) 
)0. Chlorobenzene , 108-90•7 l.O 10 l.200 (~0) 

31. Cthyl Benzene 100-41-4 10 10 1.200 00) 
)2. Styrene 100-42-~ 10 1.0 l.200 00) 
ll. X.Yl•nes (Totd) lll0•20•7 l.O 10 1200 (50) 

• QuantltAtlon ll11lts llsted Cor aoll/sedlment arft based on Vftt velght. The 
quantlcatlon L1Nlts calculated by the laboratory Cor soll/••~l~enc, 
calculated on dry velght bash •• requ1.red by the contract, "11.ll be hlth•r. 

--Se 14 
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TABLE 4 
SAMPLE RESULT TURNAROUND TIMES 

16500-90-090 
Attachment i\ 

Page 1 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 - SO days 

Validated data packages will be issued within 21 days of receipt of the 
results by the Office of Sample Management. 
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TADLE 5 
RESULT REPORTING/VALIDATION 

1 G500 · 90-090 i _.,. 
J\Ltachmen L 5 

Page l of l 

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

Three levels of validation are offered: 

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

• Review Requirements: 

o Requested Versus Reported Analyses 
o Analysis Holding Times 

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

Review Require~ents in Addition to Those Listed for LevJ1 A: 

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

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

Review Requirements in Addition to Those Above: 

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

Analysis 

5.16 --
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TABLE 6 
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. 

3. SURROGATE RECOVERY 

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

4. MATRIX SPIKE/MATRIX SPIKE DUPLICATE 
f 

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. 

... 

M 5. DUPLICATE ANALYSIS 

'• 

Duplicate analysis must be performed with every analytical batch or 
every 20 samples, whichever is more frequent. Control limits will be 
±2~. 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 Qf 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 
requ1rcments specific to the instrumentation and methods of procedures 
employed. 

8. CC/MS TUNE 

9. 

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

INTERNAL STANDARDS 

Internal Standard area counts and retention time differences from the 
associated calibration standard must be within the control limits 
specified by the methods or procedure used. --
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TABLE 6 (cont) 

10. LADORATORY CONTROL SAMPLE 

All Laboratory Control Sample recoveries must be within 00-1201. 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. 

• 

- s.18 --
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TABLE 7 
ESTIMATED COSTS 

I 
CHARACTERIZATION OF WASTE STREAMS DICHSRGED TO DOUBLE SHELL TANKS 

Analysis for processing parameters $500/sample 

Analysis for hazwaste designation $5000/samplc 

DOUBLE SHELL TANK CHARACTERIZATION 

Analysis for hazewaste designation $10000/sample 

ANALYSIS OF SAMPLES FROM 242•A EVAPORTOR 
I 

Analysis of feed tank SSOOO/sample 

Analysis of Process Condensate $2500/sample 

Analysis of Slurry Product SSOOO/sample 

~nalysis of Steam Condensate $4000/sample 

Analysis of Cooling Water $4000/sample 
; 

Analysis of Vent Gases $2000/samplc 

--
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c,~Jv,.~ •: .. ,, Ho. ~ Westinghouse 
'\2.J Hanford Company ~.a. , •• ,,,. ......... ...... 

P•ve t ., ,/"2 8 0 6 11 0 
~FA/ORG II 
1NK fAt™S QfE,$A-noN.5. ITEII/MATERIAL NAME 3Santo(es mm ,i<-{O!-AP PART No._M .... 1:..a..A-.,_ ___ _ 

_ :i__;;_o.;;.o_;;E=,...,/_.A_P....;..Fi..;;a;;.;r...;m..;..:.. ______ DRAWINC/SPEC. NO. tJ IA REV. _N_.I .... A __________ . 

_________________ ;PROCRAWtPROJECT Eva pora.fpc Res ht rt P.OJW.O. NO. / W/TpCdE 
UNUSUAL OCCURRENCE 
REPORT REQUIRED • YES Oi:lNO SYST1'MIEND USE Wa.:,-1-e Cbarg.c,f-eri z.e,f-:or, DATE q/tq/Cf l 

I 

2. DESCRIPTION OF NONCONFORMANC_E l. REQUIREMENT VIOLATED I DOCUMENT I 
6;:;tody SeAI~ placed tMfro~rl1, So +&,4 t- Mh:z.c.h sea.( ot\ CAs~ ro-oio-o:,o 
rcc.:pie11t- wa.s Vilable,, +r, derect- ',f #,ere.. 11.1ch #\a.+ SCA.( IAo\vs+ 
wa.s e.viclt-t-1c::G of! +-cu., M-.-i 110 w{ri, :S SD.n,p/€.$. 1'e !,roke,,, tr, r~ov-e.. 

1 - ...I Sarwr'e-
( 222- S Ld,orc:i.+c,,.;~ will t1al- br~d.aum or 
a11a.lyze. sa.tt1ples ,.,,,1-i[ t11i.s NCR. is r!..So/vtJ.) 

REV I ZONE/PAR . 

c-z 3. 2.0. 

HW-27 
PN-003 

l 1 
PRIORITY/SEVERITY: 03 ~ft,_--~ 2.8/cOO 

0R1c1NATO D.Y. 6:.se11i u~ ORCANIZATION 

'f/u,/q( 
DATE .. 

'4,. ASME CODE ITEMl•I 

I" .. , 
~ NO O YES. Nonn AUTifORIZEO INSPECTO,., 

i WHC 
j OAR 
i 

3. C.lUSE OF NONCONFORMANCE •• CORRECTIVE ACTION TO ELIMINATE CAUSE 

~ "'• PROCEDURES ~ PE.RSONNEL O MATERIALS I . 
! Ot3e::at:ene pcn·s;onnol ttiat -r.it-i QJPQ sarnpl QS 

~. EQUIPMENT D OTHERS 
r flEMARKS: 

""' -:,roper placement of custody seal for 

! sRall ee Fe~ineee ef tAe :~pcF~anee ef pFeper 
I etJst::eeiy seal i9laee!RE!AL 7'.W. ''/'-"/1, 
i See page 2. ' .ri=onmcmtal samples. ;UN TION DATE ________ SERIAL NO, 

tl~~ -~"T--~ c-o,,·,o, ,c 
j RESPONSIBLE ORG. ~ "TITI.E DATE 

7. RECOMMENDED DISPOSmON QACCEPT t)REJECT QREPAIR QREWORIC (290THER 

IA. DISPOSITION JUSTIFICATION ANO INSTRUCTIONS I . ADDITIONAL REVIEWS REQUIRED 

See page 2. 
(WHC ONL Y'I @YES Q NO 

r, YES. IDENTin: 

Vida Jchansen 

H. SUPPLIER ENC. N/A SUPPllER QA N/A 
10. DISPOSrTION APPROVAL (WHC ONLY'! 11. ADDITIONAL APPROVALS 

rn APPROVED O DISAPPROVED 

Q Cffl1ER (SEE ""'"'"'uATION SHEET) 

P. G. Haigh I\JoJ ~ 

NAME d TITI.E • / DAT£ NAME M) -t6/J(hfaf+! v~c/;Z1"!' ___________ _ 
(/~ 

TITLE DATE 

COGNIZANT ENGINEER 7~ . J ,....... DATE 
'1 &.I,,..._ •?">-1,,./'TI 

J. J. Verderber.' I) J';,!_.,.t .... {:: 1,I !.~,:;, 
COGNIZANT QA ENGIN££R 32200 DATE 

(// .. 
AUTMORIZEO INSPECTOR REVIEW DATE 

12. DISPOSITION ACTION COMPLETE 

FOLLOW ON NCR 
QTY, ACCEPT QTY, REJ. ----------------- ----- ------CATE NAME --·· .... , . .. --· . ....... O ft A~ 



WHC-SD-WM~DP-025 -

-,..· __ --:·------------,,---,A_d_de_n_d_u_m_S_R_ev_· __ o _____ -r--------------. j"" 
NONCONFORMANCE REPORT Page Fart NCR 
1coNTINUATION SHEET! Lof L No. __________ No. __ 80_6_1.c..;l_O _____ _ 

'OENTIFY EACH CONTINUATION BY THE BLOCK NUMBER FROM THE FIRST PAGE 

SA. DISPOSITION JUSTIFICATION AND INSTRUCTICNS 

Samples 3AP891-l and 3A891-2 vill be accepted because the custody seals were over the 
locking pins. The seals would have to be broken to open the sample pig. Sample 
3AP89l-3 is rejected because the seal was place flat on top of the_:pig. A ne.., sample 
will be taken for analysis. 

Sample 3AP891-3 shall be disposed of by laborator-/ 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. 

6. CORRECTIVE ACTICN TO ELIMINATE CAUSE 

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

- , • ...,,_ II 2.' 11 
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Sample 51Lt! or '.>.:1mpl1ng ID 

p 

od3 
P.iyroll No. Tech/Receiver (Signature) 

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

D.ite Analysis 
Complete 

Date Entry Code 

oGrro 
Dose Rate 

<:o, r 
Dic;posal Date 

<'/;J.J 2.-

I 
i-

BD-6000-347 (101ft91 

... ___ _ 
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Date/Time Received 

Project 1f< )0 3 A/J 
1 

SAMPLE CHECK IN LIST 

WHC-S0-WM-DP-025 
/\ddendurn 5 Rev 0 

6tji If q I O(t, Jo S amp l e ID 3 A p ( 9 /- / 

Client c9t./ I 7ti/- lt21._ _:J 
() 

Shipping Container IOI _ _;. 7 __ F_--:i..0:-_ Shipping I I<. 0 I I 9 
1. Condition of Shipping container7_.G_.....a ......... :x:: ..... / ... • _________ _ 

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

J. Custod_y Seals dated _and s1g~ed7 Yes 'b(1 No [ ] 

4. Custody Seals IO f__.,_-~.__..00-=..;3;;:;_ _______ _ 

5. Condition of Samples: __ in good condition 

__ broken 

' ' 
6. Samples have: 

__ leaking 

__ custody seals 

__ appropriate sample label·s 

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

Chain or Custody f (s) Uu) ;:;''7c;.....;;&,;;~-------------
Request for Special Analysis f(s)..i..;_.,,<.J ____________ _ 

N 8. Have any anomalies been identified? Yes J,)i, Ho [ ] 

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

I"> Printed Name V/1)11 :::JoE.q,v,,r,d 
o,. Signature J/4_ · ,,,/,,;f(lwe.-.--

' Date/Time u::;Lf/2:'1 Q@ 

/0/3/' P/; 

11-5- CJ/ 

, 

d.c. · ~ 0, .. ;/ y"t) ~ 

-uh/J!.£,ie- ;;UH . . /l.vdY J~~v : 
'stftJ'Py;e.Q_ p._ 071,trj;:t:;w_,} 

.... 

... 
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tJHC- SD-WM-DP-025 
!\ddendum 5 Rev _O 

SINGLE SHELL TANK PROJECT 
Analytical Detection Limits 

October 12, 1990 

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

Procedure LA-355-131 
Arsenic Analysis by Hydride Generation Atomic Absorption 

Detection Limit • 0.005 ppm in solution 
Typical sample di1ut1on · for the Fusion Dissolution was 0.0025g/mL. 
Typical sample d11ut1on for the Water Digest1on was O.OlOg/mL. 
Typical sample d1lut1on for the acid Digestion was O.OlOg/mL • 

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

Detection Limit • o.ooz ppm in solution 
Typical sample dilution for the Fusion Dissolution was 0.0025g/ml. 
Typical sample dilution- for the Water Digestion was o.OlOg/mL. 
Typical sample dilution for the acid ' Digest1on was O.OlOg/mL. 
Solids were analyzed directly. 

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

Detection limit • 0.005 ppm in solution 
Typical sample dilution for the Fusion Dissolution was 0.0025g/ml. 
Typical sample dilution for the Water Digestion was O.OlOg/mL. 
Typical sample d11ut1on for the acid Digestion was O.OlOg/mL. 

6.1 
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WHC-SD-WM,-;OP-025 
Addendum 5 Re~ 0 

Procedure LA-533-105 
Anion Anilys1s on D1onex Hodel 40001 

Typical sample dilution was 0.000099g/ml 

Fluoride 
Detection L1m1t 1n solution • 

Chloride 
Detection Limit 1n solution • 

Nitrate 
Detection Limit in solution • 

Phosphate 
~~tect1on L1m1t 1n solution • 

Sulfate 
Detection Limit in solution • 

0.09 ppm. 

0.04 ppm. 

0.24 ppm. 

0.13 ppm. 

0.13 ppm. 

Procedure LA-62Z-10Z 
Determination 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 

...• . . 

• 

Determ1nition of Carbon Insolat1on by Combustion and Coulometry 

Detection L1m1t • 5.5 ppm 1n solution 
Typical sample d11ut1on was 0.01 g/ml 

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

Procedure LA-634-102 
l\rrmon 1a • O .1 ppm NH.• in so 1 ut ion 
Anmon1a by ICjeldahl 

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

· Spectrophotometric Determination of N'tr1te 

Procedure LA-265-101 
Chromium VI • 0.1004 ppm Cr .. in solution 
Spectrophotometric Determination of Hexavalent Chromium 

-.. 

-~ 

.I 

• !: 
6.2 
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WHC-~;:>-i4M-DP-02 5 
Addendum .5 Hev O . 

Procedure: LA-505-151 (Nominal Detection Li• its) 

Inductively Coupled Plasma (ICP) Emission Spectrometer Operations and 
Analys1s. 

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

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

Typical ' sample dilution for the Acid D1gest1on was 0.0004,& g/ml 

Instrument Detection Limit ppm. 
' Aluminum 

Arsenic 
Beryllium 
Boron 
Calcium 
Chromium 
Copper · 
Iron 
lead 
Magnesium 
Mercury · 
Neodymium 
Phosphorous 
Samarium 
Sil icon 
Sodium 
Sul fur 
Thallium 
Tin 
Tungsten 
Vanadium 
Zirconium 

0.0745 
0.0223 
0.0006 
0.0083 
0.0002 
0.0039 
o.01sa 
0.0073 

. 0.0273 
0.0001 
0.0036 

· 0.2130 
O.OJ08 
0.1525 
0.0314 
0.0483 
0.0163 
0.0646 
0.0144 
0.0273 
0.0186 
0.0141 

Antimony 
Barium 
Bismuth 
Cad1111um 
Cerium 
Cobalt 
Europium 
L.tnthanum 
Lithium 
Manganese 
Molybdenum 
Nickel 
Potassium 
Selenium 
Silver 
Strontium 
Tant,1lum 
Thorium 
Titanium 
Uranium 
Zinc 

o.1424 
0.0026 
0.0839 
0.0039 
0.1359 
0.0246 
0.0024 
0.0141 
0.0032 
0.0011 
0.0049 
0.0147 
0.2122 
0.0631 
0.0183 
0.0010 

, 0.0273 
0.0122 
0.0035 
1.1405 
0.0017 

6.3 
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. , / WHC-SD-WM-OP-025 ' 
Rev O , . 

TANK'.:FARM :' pL.Al'JT.{OPERATING PROCEDURE , 

SUPERVISION REVIEW: 

S~le Nunber 

3A/J//91- I 

Relinqu ished by: 

CHAIN OF CUSTODY 

2-S a 
SAMPLING INFORMATION 

~~ENTIFIC;ATION 

DATE: ~/4tr/9/ 
7 

Sa~le Schedule NI.Jib«. ,,.&- _,~ 

,R~L-A .$771lli/l1~,V7 ~ '<JC,"°" 

WHa-sow-91-0002... 

Date/Time: 

Received by: Datt/Time: 
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WHc-so~wM-DP-02s , 
Addendum 5 R~v 0 

SJ\HPLE CHECK IN LIST 
u:f' 

Date/Time Received ll"5e -'z, / 1 Jb~ 

Project Jd 'J A r' 

Sample IO ,Q.-66-; .3 A-,P I I 9 I - I 

Client r=2 <-/ I" , ->t-rJ:nL YCbaaa-
/J 

Shipping Container IOI TF-S Shipping 1_~1~~~~-'-----
I. Condition of Shipping container?_~~-------------

2. Custody Seals on container intact? Yes [i..-}' No [ ] 

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

4. Custody Sea ls IO 1_3...,o_.9_1 ____ , .... 3 .... ( ..... 0 .... o _______ _ 

5. Condition of Samples: __ in good condition 

6. Samples have: 

__ broken 

__ leaking 

~ custody seals 

IVtt approprhte sample labels 

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

Chain of Custody _f(s)_-+'-' __________________ _ 
. . 

Request for Special Analysis l(s) __ ...-,,,-0 _____________ _ 

8. Have any anomalies been identified? Yes [] No txJ 
9. Memos have been initiated for all anomalies identified? Yes [] 

Printed Nam•2 ~ /L;D• :Jo't,._,._,,,..,,_J 
Signature /- Z:::: _ 
D~te/Time I;) · l -91 ~<~ 

C 

Please send copy to Office of Sample Management Data Administrator, 16-08 

----·· 9 
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S/\MPLE SAMPLE 

TIME 
ID 

:;ruwu:. LOG lN/OUT l'- -t' 1 '1.. 'J'' ''..,1)' , -

storage unit f_ WHC-SD-WM-DP-025 , Sample Group 
date · to - Addendum 5 Rev o , COP\' 

PAYROLL 
NUMBER 

l · ' ~ -- ,- l. • ,1. I.L..:ll..a..!=:.-=+-~~~-4--=~~~~!iM!~!!lla...-l-ll:,.~~:z_i,tJ,:/..;.--,L,/.ilL.11.,!:;!~:z.....,L-__: 
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SAMPLE LOG IH/OUT 
~\~.rJge untt I 

date™ t O 4::. r::;;; L 
n'ii.1 ~ : 

f,,,f..,.c;..-Jiµt.......::i~"FL,,r-J)__,,:-'"'., I ,-

SAMPLE 
ID 

TECIINICIAH 
SIGN"1URE 

PAYROLL 
NUMBER 

_ _...,t-~_/_2_,vf'"""9_-i.._t-___,;;'--l~~_.;..:...:;_-+-..i.....;.....i,.;i...l,...olj-'-'-....6!F--.i..::...--..-;.;...._.1..:..::..-.~~:;.+,'------

"3/i..y/,1...· /01..-r 

--;- l/') /91. <j!{~ 

-:~ s:r 

V 

,I.I.I'll/ l,'l · •'f 
l<,'1H(; i1t3.,C 

t:d-, I 
i~ 13.; ;! 

,--t-_...... ____ ,_._ ___ -+-,-.,,---,...,..---f ....... ""-1-+-'~~~:.=::::;;..;.. __ ~.i...;;;.;:;...;:;.-ii....;.,::'-=--~;..;;....------

v · , In, b·,, .,_1..a..4 __ ; _o -+-.;,....,..-,---~"-\,,;~~,4,-."--l.o;a;..:i,..:~'----ll-=-.;..:;..l.:....;;..-l-:.ii::.~~-------
3 

V 1h • /f )-
- --1--.......a..a--1-..___----~~..;....(J,;,_--1--=...,..:.....:;~~...u.~:i..::;..--J.,;::;....:..:~-~~~-A-------

i/ 

V 

..J:::::. 

£ --F-....:..:......t.,;._i...:...L.:~-¼9-i,-F.~--if-=-'-..,.;,,.::::~~~~~-+:;.....:....;;_.::....;;_-+'-~~~~~~~-
1/ 

l--tl-,;,_-l---f·~=:.;..;....-~~~z..;;;..~=:.::..::.;;.;._ __ ._.:..;...:~~=::i.a.:t-.::;....i,c;4J-L;~~-.::i...:::~ 

V 3-3 I A 'L ( / .1- !, 

l V 1-t ·q1 /003 
✓ ~. I · 1 ' It/ J.·7 11 IJ., i I 

L 

~ I 
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S/\MPLE SAMPLE 
ID 

. is , ~ 
Sf\MPLE LOG IN/OUT so-vll'\-D?-0 o 1 -

. storage uni~ I_ vi~c;endum#:)e\J~Sample Group . . 
date .J.,1-J.:q,)..to J./.J .q,J.&d , ___ 

0
, I .3 . : . ,- -· ). 

TECIINICif\N 
SIGNATURE 
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DATE 
TIME 
OUT 

,~-J.:J.. uJ:10 

1- z..q;-

TIME 
IN 

UNIT 

' 

WHC-S0-WM-OP~025.__ 
Addendum s Rev O , 

SAMPLE IN/OUT LOG 

SAMPLE ID. 
TECHNOLOGIST 

SIGNATURE 
PAYROLL 
NUMBER 

(c 1 I [ 

~ 8';;~77 
, -~-+..=,..,...:.-+-......;;;_,;~~-+-__,;_...,;,,--f--~;...=i....~....-,.;;::;;_,.__,;;;.,,_~, 

d'oscr 
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WHC-SD-WM-DP-025 I . . ,. 
·~ .j '· t . SArvfi9ir1~,otW' ~dG \ . ·: I , i .. . ~- .. 

· 1; 

TIME TIME UNIT PAYROLL ·_ I 

DATE OUT IN ' SAMPLE ID. NUMBER 

t1f;;O Z1 ~zg70 

en.: do~ ~2)1J//p 

O"JJO / 2 7, () C.Ol ?001. 

I J •• lo 

13:J.o 

,. 
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WHC-SD-WM-DP-025 I ~ 

Addendum 5 Rev o , '>~., JI fiv COPY t SAMPLE IN/OUT LOG 
1 4 , ... 

'J,,~ 

~ - TIME TIME UNIT TECHNOLOGIST PAYROLL ·« 

DATE OUT IN ' SAMPLE ID. SIGNATURE NUMBER 

J:>, -~·.C) . tl'.)·.o() 20 7 ~\ ~oo 
tJ<90 :).q 



(1 ) S•mple Point 

PD- A 5'f 
Set No. 2. 

(6) Number 
of Samples 

JO 
( 10) Release 

RPT 

(12) 

Dose Rate mR•d/Hr 

~~\\"H 

Determination 

"' 

l,>J\-IC-SO-\>JM-OP- 025 
1 

ndum 5 Rev O 

REQUEST FOR SPECIAL ANALYSIS (RSA) 

(2) Date/Time Issued 

,,. 
(7) Customer 1.0. 

3AP ff 'II- I 
5A-fJ~I~ 
~P8'fl 
91+()ge11-'I 
431118'11-S 
31t-f1q1-, 
~ff'l/-7 
(13) 

3Af'Kq/-Z 

Expected Range 

(3) Date/Time Required 

11/:21, I q/ 

(14) 
Minimum Detection Level 

;:~~~::~:~:2;~-~~;:::~:;'.:'.~;:~'.'.~:;::::. .. · .. •.•·. '. ·_: 
(5) Work P•ck•ge 

I 
(9) Requester N•me/Phone 

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

(11) Volume ol S•mple 

JOO rnL 

(15) 
Method 

I ~ • • I k\ • r \ ~•• f "{ I I • • • ~ l -~ ,!i~[\:~:iii¼\i~t,~fil/:i~~:~i~:~~1:l!ili\/)~~~~~/=i~~!)iji~:;1!~1:~:;~:11:)~~);jj:,: 

(16) M•triJC (Other Metals or Anions Present) • 

:.: 

·• 

Lii"id rn,x-eJ W(lst-e.., Raol.,oa.£-t-iv~ c..orrfar>tina+ior1, nQfvra..lJ ad-iva.tton pn:dvd:s 
"l.~d rear.kor ftss io.,, produt:,f$, Poss; ble. d-ekc-~J,lt... halogem+-ei:l 'frld Htrn-ha/oaBrv1itl 
or-~ ,c ~orl'I ,~11r..d.s.. H-yc!roxf de .. pH= 12, s ~r1 gr-eal-eA'-, }rn ior1s--soe/ivw, sa lt-s of-
n; t--e.._, l)if7'f l-e, pno~c!---t-~: . .' ~,.~~,,.~te """ ~e1,fufe. N,Lfttl$- Q:i/e,,vM and ro+11ssi1m, 

( 17) R•d•o•ctivity Level (Actu•I D Estimated Ol 
Tot•I Alph• ______________ µ Cill 

Total Beta _______________ µ Cill 

Total Gamma_____________ µ Cill. 

( 18) Addition•! lnlorm•tion (MHsurement Uncertainty or Other 
Pertinent lnform•tion) ::t :J. 5 /. Pree; s; on .,_ Acc.uf'tl..Cf 

(20) S•mples Received 

'.!--•-
, •• 

,: ... ;•_-;.::_;:;:::•:•:::::;:::::.:·::i~:.:-;::::::::::;:;._:;:;:::;::::~:~::::::::;:,:;;:,:_:~:::::~=::::::.::;:~::::-::'.,'.:::::::::::::::::~::'..:'.:-_::::-:.::::::-:::::::::::::::'.::::::::::: :-:-::_::·::,::::'.:::_:::: 

,~IrK~;4~il-f~l!~~~@~f~: (21) Distribution of Fln•I ResultslS•mple Dispoul lnstruction1 f 
Min itMVM sto.--~ ,t-;ll-1e..-vt1-f-il 1,,,.; ,mz, 

C11.sn,mer- a.v, II d-,i"GC,f-OSM re: Sttwtf/e, 
J.,;_s PD$tt/ 

... r• 8C-67o1fP (1187) 



(f;)Numb@r 
of S11mpl@1 

10 
(10) ft@IUt@ 

RrT 

(12) 

REQUEST FOR SPECIAL ANAL Y~IS (RSA) 

(2) Dtt@fTlm@ IUu@d (J) 011t@ltlm@ R@qulr@d 

Dolf! R11tf! ~R11dlllr 

;j.J,' 
~IJ~~~ 

'!~,.-,1: ... ·. :{ . 
t:; ,!-· ,,.. • "i(" .. ,rr J . . . ~ r:•· . 
t·• . . • /"; 



I 
. Amr,I• l'olnl 

-D-11 ; 'i-
~e+ JV~. :i. 

(6) Numh@r Dot@ Rat• mR111fltlr 
of S8"'J'll'9 

( I 0) A,101• 

RrT 

(UI 

J • 

WHC-SO-WM-OP-02i 
Mdendum 5 Re~ 

REQUEST FOR SPECIAL ANAL VSIS (RSA) 

If • a 

·· '"";1; :(9) R~Qu~tttr N11mf~hont 

. r. G. IJA iJ"' 
"3-l/l,~£ 

(1 t) Volom• of S1uht,ht 

IOO ,--.,L 

Pc,ssf bl~ JcloJ•1:,}E!> hll lt1.9~l-\1t+~~ ~",11161\ -h1tlt>Jt.-..lt 
or_1~.-,it. co~potH~JJ. J./v.J.,,r,.i<Ag .. pl/ ·:!IJ.S Ot-4rt4+t~. Ah; IJJ-J~-- S(JJiuM t5A/t~ t,f 
tti.f:..-Jtt1 t1 Y+·ilt, f ~or p'1•'1~, G-~rb&J.1tt-f-t 4.11J sul/rffi. /1~f~I~ - cA It.iv ... "Mrl pAiJ~iluM, 
t;A../h· ftt-d, c/1t't,<µ,t, tJ~ 1 c..__ad_..,,,uM.., · •-:,. 

.. .. . 
( 17) ftldldlttlvlty Uvtl (Attutl tJ tttlffitt,d 0, 

tot•IAl~h11 ________ __..... __ u Clll 

toi•I ht• \1 Clll 

T~t•I tlA1t1td 11 Clll 
. ., ' ~-' 

... 
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REQUEST FOR SPECIAL ANALYSIS (RSA) 

~•mpl• Point 

' -:-~ D-~ 5 't 
Se.+- ~o.'Z. 

(6) NumMr Dose Rate mRadlHr 
of Samples 

JO 
(10) Release 

APT 

(12) 
O.termlnatlon 

(2) Datt/Time Issued 

0100 -

(13) 
Exi,.cted Range 

( 17) Radioactivity Level (Actual O Estimated 0) 
TotalAlph1 ___________ 1,1CiJI. 

Total Beta µ Clll. 

,~~~mm• µClll. 

(3) Date/Time Required 

11/20/qJ 

(14) 
Minimuffl Detection level 

o.o, ,,_ 
I IL 

(5) Work Package 

IWIT"C E. 
(9) R•quetter .. •me/Phone 

P.~. liaftJh 
3-l/C,55 

/OOrt1L 

(15) 

(18) Additional Information (Mee, emtnt Unctrtalnty ot Othtt ' , 
Pertlnentlnforrnation) .± 26 ~. u...,~ a.~ ~~SIC)r\ · 

RMr6cl\~! ltt_l ~~ h, bt- pu~:~tA "'
~ U~o~ 1~ 4?"o"" to~ Ktple.~. ~'.-; 

(201 Sampltt Received 
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WHC-SD-WM
Aqdenduni 5 ~P-02 5 

. Rev o 
. 

SUMMARY DATA REPORT 

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

Undigested Sample Results 

Sample Sample Duplicate 
R935 NA 

- SpG 1.02E+0 NA 
DSC NO EXOTHERM NA 
TOC 1.30E+2 ppm NA 
TIC 5.22E+2 ppm NA 
NH4 3.50E+1 ppm NA 
OH 1.89E+3 ppm NA 
CN 5.84E-1 ppm NA 
Atomic Absorp~ion 

As 5.50E-2 ppm NA 
Hg <1.70E-3 ppm NA 
Se <5.00E-3 ppm NA 

Ion Chromatographic 
Cl 4.98E+1 ppm NA 
F 1.78E+2 ppm NA 
NO3 3.50E+3 ppm NA 
NO2 1.38E+3 ppm NA 
PO4 1.51 E+2 ppm NA 
SO4 3.18E+2 ppm NA 

GEA 
Cs 137 5.80E+3 uCi/L NA 
Cs 134 <9.69E+0 uCi/L NA 
Eu 155 <4.83E+1 uCi/L NA 

--·· 21 
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WHC-SO-WM~OP-025 
~ddendum 5 Rev o 

SUMMARY DATA REPORT 

Project: 242-A EVAPORATOR FEED CHARACTERIZATION 
Tank: 103AP 
Customer ID: 3AP1191 -1 

Acid Digestion Sample Results 

Sample Sample Duplicate 
R935 NA 

Acid Digestion Complete NA 

ICP 
Al 3.07E+5 ug/L NA 
Ba <6.50E+1 ug/L NA 
Cd 1.33E+2 : ug/L NA 
Cr 4.87E+3 ug/L NA 
Pb <4.00E+2 ug/L NA 
Fe 9.90E+2 ug/L NA 
Mg 1.53E+3 ug/L NA 
Mn 5.15E+1 ug/L NA 
Ag <4.00E+1 ug/L NA 
Na 2.46E+6 ug/L NA 
Zn 1.21E+3 ug/L NA 

22 
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I 
! 

Tank: 
Core: 

Sample No.: 
Customer ID: 

lab ID: 

S0eclfic Gravltv 101-21-921 

DSC 101 -07-921 

Total Oraanlc Carbon 101-14-921 

Total lnoraanlc Carbon 101-30-921 

Ammonia 101-28-921 

OH 101 -04-921 

Cvanlde 101-31-92) 
ATOMIC ABSORPTION 

Arsenic (01-07-92) 

Mercury (01 -21-92) 

Selenium 101-29-921 
ION CHROMATOGRAPHIC (01-08-92) 

Chloride 

Fluoride 

Nitrate 

Nitrite 

Phosphate 

Sulfate 
G (01-08-92) 

Cs137 

Ce134 

~55 

103AP 
NA 

R935 
3AP891-1 

Check 
Standard 

R931 

99.9 " 
Exotherm 

99 " 
99.9 " 

100.45 " 
102.8 " 
96.2 " 
97.4 " 

100.2 " 
113.5 " 
97.5 " 
94.3 " 
106 " 
103 "' 
104 " 

98.9 " 
102 " 

NA 

NA 

9 3 ) 3 
, 

7 
.. 

UNDIGESTED SAMPLE RESULTS 

Duplicate 
Blank Sample Sample 

A932 R935 NA 

.995 1.018 NA 

NA No Exotherm NA 

2.80E+O ua 1.30E+2 nnm NA 

2.70E+O ua 5.22E+2 DDm NA 

<2.25E-1 nnm 3.50E+1· nnm NA 

Comolete 1.89E-1 nnm NA 

<2.00E-2 0nm 5.84E-1 nnm NA 

<5.00E-4 DDm 5.S0E-2 ppm NA 

<5.00E-4 DDm <1.70E-3 ppm NA 

<5.00E-4 DDm <5.00E+3 ppm NA 

<1 .00E-1 ppm 4.98E+1 ppm NA 

<1 .00E-1 DDm 1.78E+2 DDm NA 

<1.00E+O ppm 3.50E+3 DDm NA 

<1.00E+O DDm 1.38E+3 DDm NA 

<1 .00E-1 DDm 1.51E+2 ppm NA 

<1.00E+O DDm 3.18E+2 nnm NA 

<2.80E+O uCl/l 5.80E+3 uCl/L NA 

NA <9.69E+0 uCI/L NA 
I I ' I ! I I 

NA 
. . 

<4.83E+1 uCi/L NA 

Spike of Check 
Sample Standard 

NA A938 

NA 98.92 

NA Exotherm 

NA 100.3 

NA 102.4 

NA 99.2 

NA 102.3 

NA 98.7 

NA 103 

NA 105.17 

NA 111.34 

NA 93.1 

NA 90.2 

NA 101 .4 

NA 102 

NA 101 

NA 99.3 

NA 103.3 

NA NA 

NA NA 

" 

" 
" 
" 
" 
" 
" 
" 
" 
" 
"' 
"' 
"' 
"' 
"' 
"' 

, .. ,~ 
~ ,,_ 

C 

~ 

,, 

~ 
-

~ 
::i:: 
n 
I 

(/) 

CJ 
I 
~ 
3: 

I 
CJ 
-0 

~ 

I 
0 
N 
(J1 



I 

N 

Lab Segment Serial No.: 
R935 
Analysis: 
SPECIFIC GRAVITY 

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

Description 
1 INITIAL LMCS CHECK STD 
2 REAGENT BLANK 
3 SAMPLE 3AP1191-1 
4 FINAL LMCS CHECK STD 
5 
6 
7 
8 
9 

10 

.WHC-SD-WM-DP-~25 
Addendum s Rev o 

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

ANALYTICAL BATCH 
Customer ID: 
3AP1191-1 
Sample Prep: 
UNDIGESTED 

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

Date: 
01-21-92 

Temperature: 
NIA 

Chemist: 
R. K. FULLER 

Lab ID Description 
R931-5506 11 
R932-5606 12 
R935-5706 13 
R938-5506 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 15C11-BJl.250 ml 

Lab ID 

I , 

Final Vol. of 
Standard 

NIA 

A-6000-881 (03/92) 

---



N 

• 
... o 

N 

·sPECIFIC GRAVI~c~~~!~p:o~~DIGESTED SAMPLE 
Addendum 5 ·Rev O 

I.... 1·--1~-16-Yl 1 h1•1.:i 
~ ___,......,. 
St-"~ l.A·· ·!'\10-11~ -(~o.~ 

j ........... ~ ....... 

I 
... __ 
;; 1-<L::L:UVE-;l(y 

S ~ J ~ LNl;l .. ~ ,Ja. A 
1:ill.)11 I.ICl/•11 1'<1:::1:iUl..l,JJ«~,: /,/J71 

s11., v/)1. , . ./Jf' 'I., :,a-.:i::c 91.,12. 1-, 
111 

I 
l,J~1 ___ ,;..__ 

#,J( 13 

... ... 
/,. ,., ,( 

.s 
1,,~,7 

;J.//1( 

,.,,J'?, 

a.. •-c........ 
J-.a,- '""" 

... ._ .... , • ✓---

.... _ 
0 

~ ....... .. 

--·,· a.,,, )I. 

- ·• ANIJM•I 

< . . o1--· ... ... 
/c•, l ..... 

, __ 
,-~-,. 

-·• 
... __ ..., 

A 

1-h...r 

..J 

l•lr'fj 

• .,1,7 ..~,( 

I - V 
.................. 

I 'Tl'"' "-c1~ ~ -::.t.o<:>j '""te~--

~0-- r.'.'r-!~~~I/J.. 
M£.f..l.o•ti.. 

1""1~--1 .. -Y! I 'J'!'.';\'r.'I 
1-- 'i'l'JO:-liW ~-' _,,,t,C!f.,.. o.~ 

-·• r .... .;t..:. -·• 
... ... 

,~ 11( ..... ·--/-.a/ -,A. 

-' - ·- .. o . Z.S"L- .. 

,..., ... , 
!,_,._ .;I-:. 

~ ... , 

-·• 
.. . 

... _ .... 

'tu-,r- 10 

l"''L--- 16- ... , 1 ·rr.~ 

c~,o 
!.;U, 

,,._,., 
. ~ . I 

-

... 
/,: fl ( 

,., V / ,_, ~~• d 

-t-J.l •1 ... 

, __ __ ..., 
[ ..7 -.. .............. .,. 
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Lab Segment Serial No.: 
R935 
Analysis: 
DIFFERENTIAL THERMAL 

Instrument: 
WC16134 WC16129 
Technologist: 
T. McCOLLOCH 
Starting Time: 
NIA 
Ending Time: 
NIA 

Descriction 
1 · INITIAL LMCS CHECK STD 
2 SAMPLE 3AP1 f91-1 
3 FINAL LMCS CHECK STD 
4 
5 
6 
7 
8 
9 

10 

· WHc~so-WM-D~-025 
Addend um. 5 Rev 0 

WESTINGHOUSE HANFORD COMPANY 
222- S LABORATORY 

ANALYTICAL BATCH 
Customer ID: 
3AP1191 -1 
Sample Prep: 
UNDIGESTED 

Procedure/Rev: 
LA-514-113/A-0 
Date: 
01 - 07- 92 

Temperature: 
NIA 

Chemist: 
D. HERT 

Lab ID Description 
R931-5511 11 
R935-5711 12 
R938-55r1 13 

14 
15 
16 
17 
18 
19 
20 

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

LMCS CHECK STD 27C11-BH/.500 ml 

Lab ID 

1, 

Final Vol. of 
Standard 

NIA 

A- 6000-881 (03/92) 

----· 27 
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o.o,o ... ~ 

DIFFERENTIAL THERMAL ~LYSIS ~ UNDIGESTED SAMPLE 

WHC-S0-WM-DP-025 
Addendum 5 Rev O 

~•O -... . -, ..... -

~•o 

-

--· LA- ~J •l ·- 1 l.:l --1:.XU I tlt:t,M~ 

... _ 

" 

"-•o·· 

c ......... 10 

~•• b> 1 ·;-:-.,ra, 

................ ~ 
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\ I ' , t 

~ u, 

0 
tn 

R-931 STD 
11.046 mg 

A 
0 
X 
Q) 

100. 

9 3 2 --3 I ' 7 -

File: 00100.001 DSC METTLER 07-Jan-92 

Rate: 10. o • C/min Ident: 81805.0 Mettler GraphWare TA72PS.1 

174.1 C 358.1 C 

R-931 STD 
SIGNATURE ENCLOSED REPRES(~TS CHEMICAL TECHNOLOGIST/CHEMIST 
THAT COMPLETE THE CALIBRATION/ANALYSIS ON PAGES~ TO Integration 
31. Del ta H 3494 mJ 

200. 300. 

316.3 J/g 
Peak 245_4•c 

9.9 mW 

400. 

..., 

):>~ 
0. :I: 
o.n 
ro I 
::, V, 
0.0, 
Cl 
3~ 

3 
u, I 

0 
;a -0 
ct) I 
<0 

N 
OU'l 



I 

' CJ 
0 

0 
LO 

R-935 SAM 
10.139 mg 

A 
0 
X 
Q) 

9 3 

Rate: 10.0 ·c/min 

100. 200. 

I ' 7- 7 

File: 00112 . 001 DSC METTLER 07-Jan-92 

Ident:81805 . 0 Mettler GraphWare TA72PS.1 

R-935 SAM 

300. 400. 

)>~ 
0.::J: 
o.n 
ro I 
::, (/) 
o.o 
C I 
3~ 

3: 
{JI I 

0 
' :::0 "'O 

It> I 
<O 

N 
0 {JI 



'A-938 STD 
12.756 mg 

! I , I 

0 
lC) 

... 
I 
I 

l 

/\ 
0 
X 
Q) 

9 

Rate: 10.0 ·c/min 

184.4 C 

2 ·· 3 I --. 7 -

File: 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 

I 
I 
! h~ 
·I ?:t ~ 

i (I) I 
I :::, V> 

. I ri 
r c.n r 
·I ::0 o 

(I) "'f' 
! <:o 
lo~ 
I 
I 

I. 

~~1 _______ 10_0_. ______ 20_0_. _______ 3_oo_. ___ ___ 4_o_o_. _ __ ·c_j 

. ,u:rhtrr:: + · 



0NFIGURATION 

26 - NOV-91 11:24 

E INDIU" 
DSC SIGN· ICTA 

U LAG 
TAU SIGNAL 

DI"IN. FACT. 
~ 

'" r"AU LAG 2 
:.AU SIGNAL 2 . 

E DIMIN. F. 2 
2 

i....;: • TEl'IP. 
.. ~ ... "4 ~ TE"P. 
A PtlOO 

PT100 
C PT100 

EAT P 
HEAT I 

EAT D 
COOL 1 

OOL 2 
COOL 3 
Al 
Bl 
Cl 
Tl 
A2 
B2 
C2 
T2 
A3 
B3 
C3 

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

600. 
-50 • 

.21437 

.74509 
-.10370 

3000 
250 
30 
0 

· o 
0 
10773 
58.121 
.14689 

-100 
8940 
17.884 

-.072 
363 
9360.3 

-15.043 
.01538 

WHc-·so-WM-:-DP-"025 
Addendum 5 Rev 0 

******** "ETTLER TA4000 SYSTEM********* 
\... 

--•·· 32 
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- WHC-SD-WM-DP-025 
Addendu~ 5 Rev 0 

THIS PAGE INTENTIONALLY LEFT BLANK 

.. 



- ',IF I GU RAT I 01...J 

J'I OV-91 8:14 

E INDIUl'I 
DSC SIGN ICTA 
TAU LAG 
TAU SIGNAL 
E DIMIN. FACT. 
s 
TAU LAG 2 
TAU SIGNAL 2 
E Dil'IIN. F. 2 
S 2 

l'IAX. TEl1P. 
NIN. TENP. 
A PT100 

""1t PT100 
C PT100 

EAT P 
EAT I 

.. EAT D 
OOL 1 

COOL 2 
OOL 3 

Li l. ,0· _, 
c ... 
Tl 

2 
B2 

2 
T2 

i 3 
B3 
· 3 

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

600. 
- so. 

.21610 

.74150 
-.10116 

3000 
250 
30 
0 
0 
0 
10773 
58.121 
.14689 

-100 
8940 
17.884 

-.072 
363 
9360.3 

-15.043 
. • 01538 

WHC- SO-WM-OP-025 
Mdendurn 5. Rev O Ca\~ s~t\,~ ~b 

i.e .. 4\\ -\-c, Nc,-J z.s I' C\C\ \ 

J¥~.w1-1U 
Het:\.\- r Jo~ (:_Q.' ~be-a..+>°" 
~~ c.-4.~ fo, IG\t\ \ , 

U~6 L-l,i HI t\)o\J l..~, ( C\ q, \ 

******** l'IETTLER TA4000 SYSTEl'I ********* 

34 



CONFIGURATION 

20-JUL-91 19:16 

E INDIUl'I 
DSC SIGN ICTA 
TAU LAG 
TAU SIGNAL 
E Dil'IIN. FACT. 
s 
TAU LAG 2 
TAU SIGNAL 2 
E Dil'IIN. F. 2 
S 2 

l'IAX. TEl'IP. 
NIN. TEl'IP. 
A PT100 
B PT100 
C PT100 
HEAT P 
HEAT I 

L .HEAT D 
, 'COOL 1 

COOL 2 
COOL 3 
Al 
B1 
Cl 
Tl 
A2 
82 
C2 
T2 
A3 
83 
C3 

250.8 
1 
9 
0 
1 
2400 
13 
0 
o.88 
2200 

600. 
-so. 

.21409 

.74787 
-.10809 

3000 
250 
30 
0 
0 
0 
10773 
58.121 
.14689 

-100 
8940 
17.884 

-.072 
363 
9360.3 

-15.043 
.01538 

WHC~SO-WM-OP-025 
MdeRdum 5 Rev- 0 

******** l'IETTLER TA4000 SYSTEl'I ••••••••• 

l 
--- 35 
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· WHC-SD-WM-DP_-025 
Addendum .5 Rev 0 

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

ANALYTICAL BATCH 
Lab Segment Serial No.: Customer ID: 
R935 3AP1191-1 
Analysis: Sample Prep: 
TOTAL ORGANIC CARBON UNDIGESTED 

Instrument: Procedure/Rev: 
MODEL 5011 WC16130 LA-344-105/8-1 
Technologist: Date: 
T. LEE 01-14-92 
Starting Time: Temperature: 
NIA NIA 
Ending Time: Chemist: 
NIA D. BISENIUS 

Description Lab ID Description 
1 INITIAL LMCS CHECK STD R931-5526 11 
2 REAGENT BLANK R932-5626 12 
3 SAMPLE 3AP1191-1 R935-5726 13 
4 FINAL LMCS CHECK STD R938-5526 14 ---~--'"-----"----'---'-----+----'-----=-'----t 
5 15 l---'-+-------------+------1 
6 16 i---t-------------+------t 
7 17 ------------+------! 
8 18 ------------+------! 
9 19 1----t------------+------t 

Lab ID 

._1-'-0..__ _________ _,__ ____ _. _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 70C11 -Jl.200 ml NIA 

A-6000-881 (03/92) 

.. 

36 
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-N 

WHC-so-M . 
Addendum ~D:-025 . 

TOTAL ORGANIC CARBON ANALYSIS~ UND~G~STED SAMPLE 

. 
tt'"'~.:H . •-:-,:,:.!c:. -ri,~ 

-- "&/ti'"' ·,• .'Zoo - z-c.. - . zuu ........ ~·"--'-' 
S;Jt,.!. l,;U..IIIJI.: 

~ruN,OCl.11-T' RESUL·r :l-'17r''-
STI) VAL 3 ADO,'L :'1'<EC 'i'1 lo 

' 

A - -::, _:1 7 )/'JOO,..,, • 
,~ J-oo u 

- -• --• 
- ... 

•-c....... ........... 
0~ • I -'i,Z- p 'f 8,:.f1,• u 

/, 3 E.- I ,_) '- C.. 

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

.:~~
')'-.'!' ' 
; ).~,:,-· 
,: :· · 
: • .i. . ... ·_ .... 

-- , " 

~-• 200 ,-. I.. H t.t, 

--· --• 

-, __ 

s3:.6 co3 roe 
STDII '"70Clt-°l RESULT]. ~/ 
STI> VAL. ';.0000 ::REC/00,~ 

-·• 

c:-,o 
UI K 

..., .... 

--· V 

- -• ..., .... -·• 
... ... .... 

...-11" .. 
() ~ 

---- 37 
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WHC-SD-WM-DP-025 
Addendum 5 Rev 0 

TDC- TOTAL ORGANIC CARBON ANALYSIS REPORT 
TI Cl DC f;'.E\,' :2. 0 

Se:\mpl r::?: STD j?q.31-ssz.(. DiAtP.: OJ. / J.4 / C.?2 Time: <Y.2 :47: .4:::; 

Sample Size - 200 uL 
Dil F~ct• r - 11 
Blan!,: ID :f:t = BU< 
Blank Value= .3997813 ug/minute C 

f..)na 1 yst TB LEE 
Min Readings= 14 
Max Readings - 14 
% Difference= 10 

-·-.. Reading 
1 

----- An a J. ys .i ·;:; 
0.51 
1.01 
1.:51 
2.01 
2 . 51 
3 .01 
3 . 5.l 
'+.00 
4.50 
5.00 

Time==== Coulometer ====%Difference - -

' ·-~· 
4 
5 

I 

8 
9 

10 
JJ 
12 
13 
l/J. 

5. 5() 
6.00 
6.50 
7.00 

· BEST AVAl"LABLE COPY 

0.00 0.00 
0.00 

19. 60 
38.40 
4 5.20 
,i9. 3 0 
51.50 
53.40 
54.60 
55. (H) 

55.60 
56.10 
56.40 
56.80 

0.00 
100. 00 
48.96 
15. 0 4 
8.32 
4.27 
3.56 
~.z. :2c, 
0.73 
1.08 
0.89 
0.53 
U.70 

SIGNATURE BELOW REPRESENTS THE CHEMICAL TECHNOLOGIST/ 
CHEMIST THAT COMPLETED THE ANALYSIS RUN ON PAGES 38 TO!!_ 

BLJ-'Nf=:: 'v'(iLUE ::: 
i)U:)Nf=:: Fr~CTCJR = 

2.8 mic:r·oqr-<:>.rns 
2 . n ; 7 . oo :~::ff.::: 

~:; AMPLE RE SUL TS : 
56. 8 -- 2 . 799664 
56.8 - 2.79961:,4 

) ( 1 l ) / ( 200 ) 
)(11)/(200)(12) -

ug/rnin Ca r· bon 

+ '..2. 97E+OO 
+2. 48E·-Ol 

g /L C,:\rbon 
l·lo l ar Carbon 

Sample Run By: - ~a~c..-' _____ ._,cf.. ~3(Q_ 0~'192_ 
~ .EE 82580 ...... ,_,.,. 

38 
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wHc-so~wM-DP-02~ 
/\ddendum 5 Rev O 

TDC- TOTAL ORGANIC CARBON ANALYSIS REPORT 
TI CHJC F;:Et,i ~? . 0 

<< < BLANK ANALYSIS 

!3 arnp.l. f.-? ~3i ;~ c-? --- 200 uL 
D .i.) F·ac tor- ---- .1. 
Ftl,:1. nk ID tt --- BL.f='. 
Bl0nk Value - NIA 

•- -· r::c~ad ing 
l 

-- - - Analysis Ti me----
0. 5.t 

--~ .. ::. 
3 

7 
8 
9 

10 
J. l 
.t ·.2 
J_ ::::: 

J. i ]. 

1.01 
1.5t 
2 . 01 
2.51 
3.01 
3.51 
4. 0.1. 
4 . 51 
5 . 00 
5 . 50 
1..-,.0() 
6. -50 

·7.00 

Ti me : 0 :2 : :::::6: 3.l 

An i=:l. lyst TH LEE: 
Min Readings - 14 
Ma x Readings - 14 
% Difference= 10 

Cou lometer ====%Difference 
0. 0(1 
o.oo 
0.40 
1 .00 
1.00 
1 . 30 
l.60 
1 .80 
2 . 10 
2 . 30 
;: . 30 
'.2 . 60 
2.70 
2.80 

0.00 
0.00 

1 (1(1. 00 
-~,(i. 00 

U.00 
2:3 . 08 
18 . 75 
.1. .1. • 11. 
14 . 2'-i 
8.70 
0.00 

.t l • 54 
3.70 
~.) .. 57 

a-- BEST AVAILABLE COPY 

BLANK VAL UE= 2.8 micrograms carbon 
BLANK FACTOR= 2.8 / 7 . 00383 - -1-t.l . OE-01 uq/m.i n Carbon 

Sampl e Run By : 
TD LEE 825f:I O 

-------·. 39 
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0 

M 

WHC-SD-WM-DP-025 
Addendum 5 Rev 0 

TDC- TOTAL ORGANIC CARBON ANALYSIS REPORT 
TI CTDC F~:E 1✓ :? . 0 

• 

f3c,,mple: STD /2:938'-S-SZ.'- Date: 01 / 14 / 92 Time: Oh: 1 2 : :;,~4 

f,,J.mp l r.,:, ~;.i. zr.~ 
Di.l Fa c trw 
Bla.nk ID # 
E:lc:.'l.nl:: Vc~lue 

•·- :~oo ul... 
··- .l .1. 
-- BLK 
- .399781 3 ug /mi nute C 

TH LFF 
Min Readings - 14 
Max Readings - 14 
% Difference= 10 

--·--- Rec-~d i1,g 
1 

---- Analysis Time==== Coulometer ====%Difference --

,.., 
.,::. 
.. ,. 
... :, 

'-!• 
5 
f..) 
7 

0 , 

.to 
11 
l : ' 
.1.3 
14 

0 . 51 0 • 00 0 . 00 
l. Ol 7. •lO 100 . 00 
1.51 37.20 80.11 
2.0.1. 47. 60 2.t.85 
2.51 
:3. 00 
3.50 
4.00 
4.50 
~3. 00 
5.50 
6.00. 
6. 5<Y 
7.00 

51.60 
53.60 
54.90 
55.50 
55.80 
56 . 30 
56.50 
56.90 
57.10 
~.7. 5<) 

7.75 

2. 37· 
.1.08 
O. 5'-l 
0 . 89 
0.35 
0 . 70 
( ) • -:; ~j 

0.70 

BEST AVAILABLE COPY 

BLAl\lt::: 1/ALUE = 2 . 8 mi ct-ograms cadmn 
BLA NK FACTOR= 2.8 / 7.00383 - +4.0E-01 ug / min Carbon 

f.:;P,MF'L.E RESUL. T S: 
57 . 5 -- 2. 800006 

( 57.5 - 2 .800006 
) ( 1 .1 ) / ( 200 ) 
) ( l J. ) I ( :~CH) ) ( .12 ) ···· 

+ :3. OlE+OO 
+2.51E-01 

g/L C.=.>.rhon 
Mo l c.u- C.::i.d:ion 

Samp le Pun By: 
TB LEE 82580 

40 
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S~1.rnp l e :: 9 ~~5 

WHC-SD-WM-DP-025 
Addendum 5 Rev 0 

TDC- TOTAL ORG ANI C CARBON ANALYSIS H~ PUHl 
T IC TDC RE1/ ::;: • 0 

Da t e• : 01/ 1.4 /9 2 T :.i.. iTtE ~ l) 5 : 3 6 : 5 i:, 

S a mple S i ze - 200 uL Anal yst TB LEE 
D.il F"c:K t. DI-- -- 1 1 Mi n Re ad ing s - 1 4 
Bl a n k I D# - BLK Ma~ Readings - 1 4 
Blank Va lue - .39978 13 ug / min u t e C % Dif f erenc e - 1 0 

-- -- Re a d .ing 
1 

Analys i s Time==== Cou l ometer ---- •1 ----- ... Di f fe1-enc2 
0. 00 

1. 00 . 00 
7 (). 8 3 

0.51 0. 00 
J_ . 0 1 0.70 

' • .. • 1 . 51 2.40 
4 
5 

7 
f.:: 
.-, 
'7 

.:t .l 

.13 
14 

2.01 
2 .51 
3 • (i (i 
3 .50 
4-. () (; 

4 .50 
5. 00 
5 .50 
6. 0 0 
6. 5<) 
7 . 00 

BEST AVAILABLE COPY 

BLANK VA LUE = 2 . 8 mi c r ograms ca rb on 
2. 8 / 7 . ()() 3 83 

:3Al'1PLE RE'3UL TS: 
2 . 799664 )( 11 )/( 2 00 ) 

5. 1 - 2 .799 6 6 4 )( 1 1)/ (20 0 ) ( 1 2 ) -

Samp 1 e F-:un By: 
TB LEE 

2. 7 (> 
3.00 
3 . 3() 
3.50 
3.70 
4 .1 0 
4. 10 
4.60 
4 . 60! 
4.90 
5 • .10 

1 1 . L L 
1. G . 00 
9. 09 
5 .71. 
5. 4 1. 
9.76 
o. ou 

1 0 . 87 
( J n ( ) () 

6 .1 2 
3. 9 2 

+ 4 .0E-01 ug / m.i.n CcJ. :-- b ::::i n 

+1. ::::E - 0 1 
+1.lE- 0 2 

82 58 0 

q /l_ C21. rbon 
Mo :i. ,:;..r- Ca.:--bon 
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WHC-SO-WM-OP-025 . 
t\ddendum ~ Rev O . 

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

ANALYTICAL BATCH 
Lab Segment Serial No.: Customer ID: 
R935 3AP1191-1 
Analysis: Sample Prep: 
TOTAL INORGANIC CARBON UNDIGESTED 

Instrument: Procedure/Rev: 
WB39927 LA-622-102/B-1 
Technologist: Date: 
E.COLVIN 01-30-92 
Starting Time: Temperature: 
N/A N/A 
Ending Time: Chemist: 
N/A D. BISENIUS 

Description Lab ID Description 
1 INITIAL LMCS CHECK STD R931-5527 11 
2 REAGENT BLANK . R932-5627 12 
3 SAMPLE 3AP1191-1 R935-57'Zl 13 
4 FINAL LMCS CHECK STD R938-5527 14 ------------------i 
5 15 ------------------i 
-6 16 ------------------i 
7 17 --------------------< 
8 18 ------------------i 
9 19 -------- ----------i 

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 69C11-lJ.050 ml 

Lab ID 

" 

Final Vol. of 
Standard 

N/A 

A-6000-881 (03/92) 
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M 

,....., ... , 

--1 i.,; 

-·• 

2 

...... , 
.... 

'-'-

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

. wHC-SD-WM-DP-025 
TOTAL INORGANIC CARBOiclMMe¥!I! E~NBIGESTED SAMPLE 

f\dda.ud0f'n 3 

-•D 
ti 11> 

-

:2-70~ 

- ·• 

-

BlDll"fC I/•(. RESUL 1 ;/J)'tl E •I ~ 
s, 1> VAL.2«.&-l~F~ l<EC 102.,11. 

-·• 

~ ~-- • %,o,,IE.•11:# 160 ,,,,._, r,"ooo e.•1~,. • /IZ,'f'I. 

- ·•. -·• --• ....., ... __ , 
... 

,-..,... .. 
V 

.,..., .... 
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l_>..)f1c.-SD-i.vt'V\-~~- o 2..5 
liddia.idlXY'l 5 ~1:v 0 

·r1c- ·ro ·rAL INORGANIC CARBON ANALYSIS REPORI 
.. , ICTOC REV 2. 0 

Samol e: R-951 SID - -~7 Date: 01 /::.,O/''i2 

50 uL 

- 1 
Sc:~mpl e Si ;;:e -
Di l Factor· 
Blank ID# 
Blank Valu~ 

- R-932 BLANK 
- .3854488 uq/minute C 

Time: 09:46 :06 

A11c:d vst EH LCJL ',.> HJ 
Min Readi1hl= - 1•·1 
Ma:-: Readinus - 14 
% Difference - lv 

-- Readinq 
1 

An~lysis Time==== Coulometer ==== ;-: Di+ f et er,c.:E· --

,., .... 
7 . __ ._ 

4 
L•.;
.J 

6 
7 
8 
9 

1 (I 

11 
12 
t:3 
14 

0.51 
1. 01 
1. 51 
2.00 
2. ~5(> 
3 .00 
~ •• 5() 

4.00 
41. ~}O 
5.00 
5. tj() 
6.00 
6.50 
7.00 

,-

0.20 
14.40 
48.40 
81. 20 

100.10 
110.70 
116.00 
118. 80 
120.20 
120.70 
121. 20 
121.60 
122. 0(1 

122.60 

BEST AVAILABLE COPY . 

BLANK VALUE= 2.7 micrograms carbon 
BU.!iNK FP,CTDR = 2. 7 / 7. 004822 -

S~1MPLE RESULTS: 

+:,::;. 9E ·-O 1 

0. ()(1 

98.61 
}(J. :.::5 
40. ,:;;9 
18.88 
9. ::,8 
4. ~':i/ 
..:: • :}6 
1. 16 
u.41 
0.41 
(). ::;:.::, 

(i. 4'/ 

110 1 H1in C.i:trbon 

< 1 22. 6 - 2. 6996 ) < 1) / ( 50 > 
< 122.6-2 .6996 ){1)/(50)(12) -

+2. ~~.98E+OO q/L C .. ,r .. bc:H, 
+l. 998E:.-01 i'luJ ar C.:.-u· Li111"1 

S~·llllpl e Run Bv: ___ e/._c!::,_t{_ ____ L-=.. _'].d..:LL.2. . .-<.----
EH COLVIN 80028 

SIGNATURE ABOVE REPRESENTS CHEMICAL/TECHNOLOGIS-r--· 
THAT COMPLETED THE ANALYSIS RUN ON PAGES 44 TO 47. 44 



.. 

... 

tJ HC-SD-WM-DP-025 
~ddendum 5 Rev O 

I 1 C- TDTt,L I l·JCJHG{H·J IC CP,RBDt•J Af·H\LYS IS RE:F'CiFn 
T I CTClC RE\l 2. U 

<< < BLANK ANALYSIS /> > 

Samole: F:-9:52 BLAM< -SLZ] Date: 01/::W/92 Time: 09: :::-6: 55 

Sample Size = 50 uL Analvst EH COLVIN 
Oil Factor· - 1 Min Readinas - 14 
Blank ID :ti - R-932 BLANK Max Readings - 14 
Blank Value - N/i:i % Difference - 10 

Readina 
l 

Analysis Time 
0.51 

Cou 1 ome•t er 
0. 00 

===:=.: ;,: Di ff er- e11ce 
o.ou 

2 
·:r ·-· 
4 

8 
9 

J (I 

11 
1:2 
1 :~; 
14 

1 . (I 1 
1. 51 
2.01 
2.51 
~5. 01 
.3. ~i l 
4.01 
4.51 
5.01 
~=.;. 51 
6.01 
6.51 
7.00 

BEST AVAILABLE COPY 

8LJ41'•U::: v,:\LUE = '..::.} micn::,or·ams c c:1r ·bcm 
BLHI-JK FhCTDF.::::; 2.7 / 7.004822 -

Sample Run B". .. 

o. 10 
0.40 
0.70 
1. 00 
1. 10 
1. 60 
1. 60 
1. 70 
2. 10 
:2 . 1U 
2.40 
2.40 
2.70 

EH COLVIN 

10(1. ()() 
J';:j. ( Ii) 

4'.L. 86 
~J(i. (J(i 

9. u•? 
::~; 1 . :.~~·j 

u.uu 
~:i. tj8 

19. ti!'., 
u. ()() 

1 :.::: • ~-•;n 
U.uu 

11. 11 

l .lU/ 111:i. l"l Ldt LJCHl 

800:LB 

45 
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M 

wHC-SD-WM-DP-025 ,_ 
Addendum s Rev 0 

TIC - TOTAL INORGANIC CARBON ANALYSIS REP• Rl 
TICTOC F:E IJ 2 . 0 

S,;::1mD 1 e: R-9 3~:i -slZ-7 Date: 01 / 30/92 Time: 10:35:03 

Same l e Size= 50 uL Anal vs t EH COLVI N 
Dil Factor -- 1 

= F: ~-9~;2 BI_AI\I~::: 8 1 c.·rnk ID 1t 
Blank \/alue = .3854488 uo / minute C 

Min F:ec=1d i rrns::. - 14 
Max Readinos = 14 
½Difference= 10 

Readino 
1 

Analvsis Time==== Coulometer ==== ~·: Di ffer ·ence 

3 
4 
5 
6 
7 , 
8 
9 

10 
11 
12 
1 ::::; 
14 

0.51 
1.01 
1. 51 
2 .00 
2 .50 
3.00 
3.50 
4.00 
4.50 
5. (>(> 

5.50 
6.00 
6.50 
7 .00 

0.20 
3. 5() 

10.60 
17.20 
21.50 
24.40 
25.70 
26 . 40 
26.90 
27.50 
27.90 
27.90 
28.40 
28.80 

BEST AVAILABLE COPY . 

81...ANf::: 'vhLUE == 
BLANK FP1CTOF: :::: 

Sf'.;MF'l.E F:ESUL. TS: 

2.7 microorams carbon 
2. 7 / 7. 004822 

( :::~8.8 2.698918 ) ( 1) / (50) 
( :28 11 8 - 2.698918 ) ( 1)/(5()) (1:~) -~ 

Sc.un• 1 e Run Bv: 
EH COLVIN 

+:3.9E- 01 

u. uu 
94. :2'7' 
66.96 
38. 37 
2 0 . 0 0 
11 • 8'1 
5. () 6 

2 .65 
l . E:.i6 
'..:::. 18 
1. 4 .!, 
(i. (J() 

l. i 6 
1. ] ,9 

lHJ I cni n 

+~,. : : :.::E· ·UJ 
+4. 5 5E:.-u :.: 

800:.:'.8 

u 1 L Ci:1rbon 
i·ICJ J dt Car ·bon 

46 



.. 

WHC- S0:-WM-DP- 025 

I IL- lDTP,L I t,JORM~trr8u~:l1:;:~~j~,J 
0
ti1,J{iLYS Is RFF'DffT 

TI CTUC RE'·) 2. 1) 

f.3i:.1mp 1 "~: F: -938 STD - s~·;:. 7 DatE•: <>1I ::,0/c_:t'.2 Time: 12:37:~:i1 

Sample Si~e - 50 uL Analvst EH COLVIN 
Di l F ac t..rn·· -- 1 Min f, ~i::1thr1ns. •·· J .'.I 

Blank ID# - R-932 BLANK Ma x R~3dinqs - J4 
Blank Value= . 3 854488 uq/minute C :·: D:i. ff t::::r t:£-ric:: E' -- 1<::, 

-- -·· Read i nq 
1 

Analvsis 
0.5 1 
1. OL 
1 . ::i 1 
2.0 1 
2 .:'i1 
:~ •• ( 1 i 

Ti me '·······--· Cou lometer-

2 

4 

'7 
8 

1 (1 

1 1 
1 :;:;: 
l :::, 
14 

4.0() 
ii. ~50 
~i .. (.>{) 

6.00 
6. ~.iO 
? • (10 . 

BEST AVAILABLE COPY 

0 . :20 
16. ~=;o 
52.40 
ff:.,. 90 

102.80 
1 1 ::;; • !:j(I 

118 . 80 
12 J.. 8(1 

1 2 :=;. :_:?,(l 

l ::: .,:i • :.::'i..i 
1 ::;:Lj. 60 
1 2 '.'~. ()(I 

l :~~:=;. l,i, 
J. :2'.:-i. 60 

u.uu 
98./ / 
c:i8. th' 
.T i. l'::j ,j. 
15 • .. ::,,;; 

'·i • ..:! ,'. 
if. •I c:, 
'..::: .•-k, 

(J" ,i :.-:: 
(I• ._::,:.: 

I) •.. ::, :.,: 

c . .1 • .• :'. •I 

'--'· /.c.f 

F<l.rihH:: l.lnL.UE ""' 
ftl..{-°\Nk F nc:Trn;: ;;;:; 

..:'. . / ,ni ct C:iCH" c1i1·1~, c:i::wl.ion 

2.7 J . 004822 - + ~; . 91::. -·(i J. l.lLj / 111 .I 1 , Lc., 1· lju11 

St'~MF' I .E F:ESl.11 . rs~ 
i ( 1 > 1 ( ~j\)) l 1~5.6 - L.699294 

I 125.6 - 2.699294 ) ( 1 ) / ( ~j(i > ( 1 :2 ) - · 
+ :0:'. . '1~:'1tJt:. +1 .H.I 

+::. u.:J.BL ·-u J 

- -- ---- ··· ·-· · ·- -·--·-· ~c_lmp_le Hun By ~ .... &_.t!::L .. .-... ..... ,~ ].(J_:!.li1 -2. 
EH COLVII-.J 

U / 1. l.: c:.11·- l.1011 

l·lcd i:.1 t· Cc.u··l:,...i1i 

---· 47 



WHC-SD-WM-DP-025 
Addendum . 5 Rev o 

WESTINGHOUSE HANFORD COMPANY 
222 S LABORATORY -

ANALYTICAL BATCH 
Lab Segment Serial No.: Customer ID: 
R935 3AP11.91-1 
Analysis: Sample Prep: 
AMMONIA UNDIGESTED 

Instrument: Procedure/Rev·: 
AL 10665, AL 10696 LA-634-102/D-0 
Technologist: Date: 
S. LAI · 01-28-92 
Starting Time: Temperature: 
N/A N/A 
Ending Time: Chemist: 
N/A D. BISENIUS 

Description Lab ID Description 
1 INITIAL LMCS CHECK STD R931-5528* 11 
2 REAGENT BLANK R932-5628* 12 
3 SAMPLE 3AP1191-1 R935-5728* 13 
4 FINAL LMCS CHECK STD R938 5528 14 -
5 15 
6 16 
7 17 
8 18 --------------------< 9 19 ------------------t 

Lab ID 

' 

L.;.1...;;..0....._ _________ __,__ ____ __, ..,;;;;20;.;;...i... _________ ___._ ____ ___, 

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

LMCS CHECK STD 4C11 -QY/0.250 ml N/A 

*SAMPLES RERUN 

A-6000-881 (03/92) 

--- 48 

.. 



M 

.... _ 

STDlt +~J/-t!J. Y RESULT l,O!JJ'

STD VAL 4",Ull~..J ,-.REC Ill, -1~% 
('1" -~)(,. ,zos) 

,IR z 

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

..... ·-- ... ._ .... 
,-~ I- .... 

•O... , .......... ,......, 

12-16-91 1~&52 25 
,.... ..... ca., .. c.. ----
PF1'1 H12~W 1 

'""' 3,t u,,. 
· RERUN 

t1-./,..: l.r>- -

11,>,... 

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

C 
,, 

..... ·-- ... ._ .... ,_,.,-,. 

,. 

I 

11 
Ii 
1· 
1! 
I' .! 

........ 
? 

--103Af' 

---.. ... c. ......... Ae...-. 

REAGEHT BLANK 

__ , 

.... ,, ,, ' ..... ·--,_,,"1# 

,,.. ..... --

·a.. , ........ ,._ .. , 
12 -16-91 15,q ~ ~:, 

--.......... C-..g.C... ,..,.,.,_ 

PPl1 M 1 ~•IW J 

- ·• 
.... 

........... 

c-,o 
l•LK 

- ·• ~~ . :a. ... . 

...... ·-- ...... 
t :>-16-91 1 ~.~ ... 

LA-634-102 % RECOVERY (> 

--S235 HH'ICL 

STDII 'fCl/-44 '( RESULT 1.1511,(A] 

STD VAL s:,~,o·1•) ~,REC ff--lj 

( '11</ • I{ )(,.n,r) ~ ,. dtil/,{lf] 
;JS'/) ... ,.. ., - -• -·• 
... ... .... 

c,,, ..... ·-- ... ._ .... ,-~.,-, ... 

STP 

--- 49 
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Lab Segment Serial No.: 
R935 

WHC-SO-WM-OP-025 
Addendum 5 Rev 0 

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

ANALYTICAL BATCH 
Customer ID: 
3AP1191-1 

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

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

Descriotion Lab ID Descriotion 
1 INITIAL LMCS CHECK STD R931-5529 11 
2 REAGENT BLANK R932-5629 12 
3 SAMPLE 3AP1191-1 R935-5729 13 
4 FINAL LMCS CHECK STD R938-5529 14 
5 15 
6 16 
7 17 
8 18 
9 19 

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

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

LMCS CHECK STD 9C11AG/.100 ml 

Lab ID 

Final Vol. of 
Standard 

NIA 

A-6000-881 (03/92) 

so 



DETERMINAT10N OF HYDROXIDE ION IN SOLUTION - UNDIGESTED SAMPLE 
WHC-SD-WM-DP-025 
Addendum 5 Rev~ 

--
, __ 
l~1•1c1 

a.-1.!-lo-v l 1T'!.i:-1i!', 
I.JI-I 

1....- I 
's'm-'0 

~✓-t~";- p.....t ,l'l<tCJ• llu,~ 

i:nu11qt.\lA~ RESULT'-11
~;~~~., .. q .. ,, 1-\11 

s I I) VAl. ?. .s,i. E -I ;,;REC IO.;). £°7, 

l"\'li· t 3)l. l'i'\C\) 
7 

'i.\\E~' 
100 

- ·• 
... 

u'rR"'0 

... 
·-~ 

~'fl••• .-. \ 

°"1'..!-lo-~1 ~~--~~-i-;~:;~.-::,::,~• '-re~ ""'\:.!-!t..-•n 't"'.~ ~'!":• 

htr=.==:---r.::===--r.::~=----r;;:'i'i;:;!~=.:c:~;.---r:...,;;;;;;u:-, I t~- ~.t:°r-JO:.! ~ftuVEkr 'i'l'l'!'rror -'14 

1-:_----,.., ... ,-----'------------re::==:---'111"", ! - ... ~ 10 

.,. I mJ + I l"r\O I 1!1- ~......,.,,__-,~•.>-lt- -;- o:, J 1-

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

1-=--..;;;::~--'-':'-=--'-..... ~------....,_-------1 
~ , \~q'\ ~ ~ t,JO~ 

S 'l 1)11 C\ C. II I\(; 
SIil VAL J .S7~•1 

kE$ULI 8.'J7£-I 
:.;kt\.C /Oci),3"7, 

L'\'lS-1?>)(.\lGCI\) -..8.11£-1 
/00 

---



,, 

SANPLE HUMBER: 29 
. SANPLE DATA: 580 • 

DIRECT READ PH: 11.823 

0 1 2 3 

DRU TITRATION: 

EQUIUALEHCE PH 

9.40 

8.14 

7 .14 

6.62 

WHC-SD- WM~DP-025 R-Q.~5 
Addendum s Rev o ))11_. ~. IJ· 1'v 

DERIUATIIJE OUTPUT, dE/dU 

4 5 6 

<-- EP 1 

<-- EP 2 

<-- EP 3 

<-- EP 4 

TITRAHT UOLUNE 

0.591 

0.690 

0.774 

0.875 

7 

--# { 

8 9 

CONPUTATIOH 

0.0000 

0.0000 

0.0000 

0.0000 

TITRATION TERNIHATED BY LINIT OH HUNBER OF EQUIIJALEHCES PERNISSIBLE. 

JAN 4 1992 10:23 PN 

·-~-

~ 

10 

52 



ANPLE HUl'IBER: 30 
dANPLE •ATA: 821. 
DIRECT READ PH: 11.842 

0 1 2 3 

DRU TITRATION: 

EQUIUALEHCE PH 

9.60 

8.12 

6.71 

6.20 

? WHC-S0-WM-OP-025 
=------4'drleAlii1o1w 5 BeY 9 

OERIUATIUE OUTPUT, dE✓dU 

4 5 6 

<-- EP 1 

<-- EP 2 

<-- EP 3 

<-- EP 4 

TITRAHT UOLUl'IE 

0.581 

0.698 

0.911 

.0 .998 

7 8 9 

COl'IPUTATIOH 

0.0000 

0.0000 

0.0000 

0.0000 

Tr--qTIOH TERl'IIHATED BY LINIT OH HUl'IBER OF EQUIUALEHCES PERl'IISSIBLE. 

4 1992 10:32 PN 

-------

10 

--- 53 --· 



=••====• 

~t1PLE HUNBER: 
SAMPLE DATA: 
DIRECT READ PH: 

1 2 

4 
522. 

11 .996 

3 

DRU TITRATION: 

!"") EGIUIUALEHCE 

(",- 9.72 · 

7.47 

4.25 

3.58 

PH 

DERIUATIUE OUTPUT, dE✓dV 

4 5 6 

<-- EP 1 

<-- EP 3 . 

<-- EP 4 

TITRAHT UOLUl'1E 

0.480 

0.586 

. 0.638 

0.696 

7 

<-- EP 2 

8 9 

COl'1PUTATIOH 

0.0000 

0.0000 

0.0000 

0.0000 

TITRATIOH TERMINATED BY LINIT OH HUNBER OF EQUIVALENCES PERl'1ISSIBLE. 

JAN 4 1992 5: 12 Pl't 

10 

--- 54 



M 

: WHC-SD-WM-De-ozs 
Addendum 5 Rev O 

------------==-===-=-=-~-==-=======-=-=-=-=-~-~--~~~~~~-----!!'!!!"!~~==-· 

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

0 1 2 

OR•J TITRATION: 

5 
897. 

12.022 

3 

EQUIVALENCE PH 

9.62 

6.76 

4.18 

DERIVATIVE OUTPUT, dE/dU 

4 s 6 7 

<-- EP 1 

<-- EP 3 

TITRANT UOLUP'IE 

0.474 

0.583 

0.634 

TITRATION TERNIHATEO BY PH LINIT. 

JAH 4 1992 

8 9 

<-- EP 2 

CONPUTATIOH 

0.0000 

0.0000 

0.0000 

10 

--- 55 



w\c-so-WM-O_P-02~ 
----•----,-----------~~Mill ~~:!i.r.F.~~~==-=-------- ----w-,u. ·-

J Al'fPLE HUl'1BER: 
SAl'1PLE OATA: 
DIRECT REAO PH: 

36 
522. 

12.016 

. ' 
i 

f-9~1 ~di i{..I 
Jlt. ~,[5·7Y 

OERIUATIUE OUTPUT, dE/dV 

0 1 2 3 

RU TITRATIOH: 

EQUIVALEHCE PH 

9.75 

7.07 

3.22 

4 

<-- EP 3 

TITRATION TERNIHATED BY PH LINIT. 

JAH 4 1992 11:26 PN 

s 6 

<-- EP 1 

TITRAHT VOLUNE 

.0.469 

0.581 

0.767 

7 8 9 

<-- EP 2 

CONPUTATIOH 

0.0000 

0.0000 

0.0000 

10 

56 



_.., Addendum 5 Rev 0 _________________ _ __ g auz SW L!l!DSM .. ~~~:-::======~~----~~WH~C~-S~O~-W~M~-OU:P~-.;_02..-:5~~-~---------t-~. 

1PLE HUNBER: 37 ~-Cf3~ ~ ad-
SAMPLE DATA: 897. Jd y,/.J• 7Y 
DIRECT READ PH: 12.022 

•ERIIJATIIJE OUTPUT,, dE/dU 

0 1 2 3 4 5 6 7 8 9 

R-9 

<-- EP 1 

( 
DRU TITRATION: 

El1UIIJALEHCE PH 

9.64 

6.87 

TITRAHT VOLUNE 

0.481 

0.591 

TITRATION TERNIHATED BY PH LINIT. 

JAH 4 1992 11 :35 p"' 

,,, 
,J I, ' . _d,, 

~--...; ,. :: ) '; .. - ' ,. 

<-- EP 2-

CONPUTATIOH 

0.0000 

0.0000 

10 

--· 



WHC-SD-WM-OP-ois 
Addendum s Rev o 

WESTINGHOUSE HANFORD COMPANY 
222 S LABORATORY -

ANALYTICAL BATCH 
Lab Segment Serial No.: Customer ID: 
R935 3AP1191-1 
Analysis: Sample Prep: 
CYANIDE UNDIGESTED 

Instrument: Procedure/Rev: 
MILTON ROY SPEC 301 AL 10724 LA-695-102/B-0 
Technologist: Date: 
E.COLVIN 01-31-92 
Starting Time: Temperature: 
NA NA 
Ending Time: Chemist: 
NA 0. BISENIUS 

Description Lab ID Description 
1 INITIAL LMCS CHECK STD R931-5578 11 
2 REAGENT BLANK R932-5678 12 
3 SAMPLE 3AP1 1'91-1 R93s-sna 13 
4 FINAL LMCS CHECK STD R938-5578 14 

1--1-------------t------1 
5 15 ------------------l 
6 16 t---,;;.-+------------------l 
7 17 

1--1-------------t------1 
8 18 ------------------l 
9 19 ------------------l 

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

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

LMCS CHECK STD 75C11-X/0.100 ml 

1 ' 

Lab ID 

Final Vol. of 
Standard 

NIA 

A-6000-881 (03/92) 
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CYANIDE ANALYSIS - UNDIGESTED SAMPLE 
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TODAYS DATE: 1-31-1992 

P,. _ .,OLL, NO.: 80028 

Y-INTERCEPT= -.004303 
SL,OPE= .16726 

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

SAMPLE ID#: R-931 75C11-X STD 
SAHPLE SIZE: lOOUL-10HL-500UL 
WVL ANO ABS= 580NM 0,703 A 

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

SI\MPL,E ID# : R-931 
rt}HPLE SIZE: 750UL 
WVL AND ABS= 580NH 0,060 A 

SAMPLE ID#: R-934 DUPLICATE 

WH'c-SD-WM: DP-025 
Addendum 5 Rev 0 

r 
• ~HPLE SIZE: 750UL 

W/ -- t\ND ABS= 580NM 0.062 A .. ' 
SAMPLE ID#: R-934 + SPIKE 
SAMPLE SIZE: 750UL + lOOUL-lOML-500UL 75C11-X SPIKE 
W~L AND ABS= 580NH 0,752 A 

~MPLE ID#: R-935 
HPLE SIZE: 750UL 

WVL AND ABS= 580NH 0,071 A 
r,-. 
SAMPLE IDf: R-936 
SAMPLE SIZE: 750UL 
WVL AND ABS= 580NM 0,057 A 

SAMPLE ID#: R-936 
SAMPLE SIZE: 750UL 
WVL AND ABS= 580NM 0,064 A 

SAMPLE ID#: R-938 75C11-X STD 
SAMPLE SIZE: 100UL-10ML-500UL 

- WVL AND ABS= 580NM 0.721 A 

TECHNOLOGIST SIGNATURE: 

DA SIGNED: /- 3/-/?'f 2., 

---\ 60 
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WHC-SD-WM-DP-025 
Addendum s 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 * 
* * * * 500UL * 4.990 * .8090 * .7970 * 
* * * * 1000UL * 9.980 * 1.6370 * 1.6250 * 

Y INTERCEPT =-.0043q3 
SLOPE = .162726 
C C = .999953 

---- 61 
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WHC-S0-WM-DP-025 
Addendum s ·Rev 0 

WESTINGHOUSE HANFORD COMPANY 
222 S LABORATORY -

ANALYTICAL BATCH 
Lab Segment Serial No.: Customer ID: 
R935 3AP1191-1 
Analysis: Sample Prep: 
ARSENIC UNDIGESTED 

Instrument: Procedure/Rev: 
PERKIN ELMER WA77479 LA-355-131/B-0 
Technologist: Date: 
D. R. JACKSON 01-07-92 
Starting Time: Temperature: 
8:00 N/A 
Ending Time: Chemist: 
3:00 R. K FULLER 

Description Lab ID Description 
1 INITIAL LMCS CHECK STD R931-5595 l1 
2 REAGENT BLANK R932-5695 f2 
3 SAMPLE 3AP1191-1 R935-5795 13 
4 FINAL LMCS CHECK STD R938-5595 14 --~~~~.;..;.=.~...c....,;...;;;;...__-+-.;.;;....;;.."--'----'-'-.;;.._---l 
5 15 --------------------l 
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 Aliauot Vol. AliQuotVol. 

LMCS CHECK STD 129B38C/.500 ml 

-i 

Lab ID 

Final Vol. of 
Standard 

N/A 

A-6000-881 (03/92) 

--- 62 
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Addendum 5 Rev o 

ARSENIC ANALYS~S UNDIGESTED SAMPLE 

C~ID 

rsw•o 
O.~,- ••U.a'-

•. ,ur, .: r1 • .,,, •14 

,j 

l 
! 

~ . ., 
""07 "I,.., 
/DO~ 
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"·00 O 

o,3 1H o.,,~ 
I, S'ot 
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('J,::2 c,,9977 
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.. 
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Anal e: As 
Procedure: LA-355-131 

WHC-SD-WM-DP-025 
Addendum 5 Rev 0 

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

CALIBRATION RECORD 

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

Calibration Standard: 128838C 

Date: 01-07-92 

Dilution Concentration Instrument Readinq Unit 

.. 

1 
2 
3 
4 
5 
:s 
7 
.3 
9 

10 
11 

- 12 
13 

;..,, 14 
f' 15 

16 
17 
18 
19 
20 
21 

0.000ml 
0.200 ml 
0.400 ml 
1.000 ml 

Comments: 

0.0ng 0.000 
20.0 ng 0.344 
40.0 nq 0.662 

100.0 no 1.501 
. 

,,,, 

A-6000-882 (03/ 

---
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Lab Segment Serial No.: 
R935 
Analysis: 
MERCURY 

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

Description 
1 INITIAL LMCS CHECK STD 

WHC-SO-WM-DP-025 
Addendum 5 Rev 0 

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

ANALYTICAL BATCH 
Customer ID: 
3AP1191-1 
Sample Prep: 
UNDIGESTED 

Procedure/Rev: 
LA-~25-102'8-0 
Date: 
01-21-92 

Temperature: 
N/A 
Chemist: 
R. K FULLER 

Lab ID Description 
R931-5597 11 -

2 REAGENT BLANK R932-5697 12 
3 SAMPLE 3AP1191-1 R935-5797 13 
4 FINAL LMCS CHECK STD R938-5597 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. AliQuotVol. 

LMCS CHECK STD 129B38D/.300 ml 

Lab ID 

Final Vol. of 
Standard 

N/A 

A-6000-881 (03/92) 

---· 
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WHC-S0-WM-DP-025 
Addendum 5 Rev o 

MERCURY ANALYSIS - UNDIGESTED SAMPLE 

fl( !ff-: t1,lt/ 

J!.if3-' -.S"~'/7 

0 , oo? - o, rro Zl] '=/. 8;. 
D,O ot.o 

j 

-

o,002 - O,QOO] - tJ.2• MA:~.$~ 
0, DO ,o ~ - I 

:::; E•OO/~ 
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WHC-SD-WM-OP-025 
Addendum 5 Rev o 

MERCURY ANALYS~s· - UNDIGESTED SAMPLE 
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Anal e: H 
Procedure: LA-325-102 

WHC-SD-WM-DP-025 
Addendum 5 Rev 0 

WESTINGHOUSE HANFORD COMPANY 
222-5 LABORATORY 

CALIBRATION RECORD 

Revision: 8-0 
Instrument: PERKIN ELMER 
Technolo ist: D.R. JACKSON 

Calibration Standard: 1298380 

Date: 01-21-92 

Dilution Concentration Instrument Readina Unit 
1 
2 

M 3 
4 
5 

M 6 
7 ,., 
9 

10 
., 11 

- 12 
13 

.. 14 
,..._ 15 

16 
17 
18 
19 
20 
21 

0.000 ml 
0.100ml 
0.250ml 
0.500 ml 

Comments: 

0.0ng 0.000 
15.2 no 0.090 
38.0 no 0.236 
76.0 ng 0.458 

-
..... 

-· 
-

A-6000-882 (03/ 
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Lab Segment Serial No.: 
R935 
Analysis: 
SELENIUM 

Instrument: 
PERKIN ELMER WAn479 
Technologist: 
D. A. JACKSON 
Starting Time: 
8:00 
Ending Time: 
2:00 

Description 
1 INITIAL LMCS CHECK STD 
2 REAGENT BLANK 
3 SAMPLE 3AP1191-1 
4 FINAL LMCS CHECK STD 

< 

5 
. 6 

7 
8 
9 

10 

' • t I • 

I • 
WHC-SD-WM-DP-02~ 
Addendum 5 ·Rev O , 

WESTINGHOUSE HANFORD COMPANY 
222-5 LABORATORY 

ANALYTICAL BATCH 
Customer ID: 
3AP1191-1 
Sample Prep: 
UNDIGESTED 

Procedure/Rev: 
LA-365-131/B-1 
Date: 
01-29-92 
Temperature: 
NIA 
Chemist: 
A. K FULLER 

Lab ID Description 
R931-5596 11 
R932-5696 12 
R935-5796 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. AliauotVol. 

LMCS CHECK STD 133B38A/0.500 ml 

Lab ID 

Final Vol. of 
Standard 

NIA 

A-6000-881 (03/92) 

---} --· 73 
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WHC-SD-WM-DP-025 . 
Addendum 5 Rev 0 

SELENIUM ANALYSJS UNDIGESTED SAMPLE 

f<ESULI il,//JJ' 

l:. 11> v ,,1.1,looft'- :~EC IIJ,S",?. 

fKl(t .. · o., ~t 

- ·• -·• 
"'' ... 

It IIC= -o.oos 

,.,..., ... ANl•W • I - ·• 
... ... 

...., ... ' ...., ... , -·• 

..! ·"~ '""" ,,,. 

-·• 

... ... 

_ .... 
·,· 

.o 

'" Ht: ... 
4•00"0 

() .z ?Y 
o,v,, 
/.nz 

l,_tte.: d,oy, 

- ·• ......, .. .. 

~941,.. . 6'5'9~ 

1'~ 0 ,f/9'!/ 
~.::.0 .O2,S-

'>lo~ ;:. 0,0I/Z 

0... 'W:.-~ ,..._,., 
1~- l b-Y! J .la J~ ~~ -l"l•'rl 

....... 
v 

c....-, 10 
OAiili] .r~ 

' .3APII 1•/ 
0, ,,,, • •••UC.• 2. / O 

1,01,-z.. • • ,.~~r-
:~ 

- ·• 
... .. . 

---· ·. 
- ---- - - - - - -
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WHC-SD-WM-QP-025 
Addendum 5 Rev 0 

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

CALIBRATION RECORD 

Analyte: Se 
Procedure: LA-365-131 Revision: 8-1 
Instrument: PERKIN ELMER Property No.: WATT479 
Technoloaist: D.R. JACKSON Payroll No.: 6C275 !Date: 01-29-92 

Calibration Standard: 132838A 
Analvte Concentration: 0.100 ppm 
Type of Calibration: LINEAR 

Dilution Concentration Instrument Reading Unit 
1 0.000 ml 0.0ng 0.000 
2 0.200 ml 20.0 na 0.274 
3 0.400 ml 40.0 na 0.468 
4 1.000 ml 100.0 ng 1.132 
5 
6 
7 

. .3 
9 

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

Comments: 

A-6000-882 (03/92) 
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WHC-S0-WM~OP-025 
Addendum s RP.v 0 

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

ANALYTICAL BATCH 
Lab Segment Serial No.: Customer ID: 
R935 3AP1191-1 
Analysis: Sample Prep: 
ION CHROMATOGRAPHIC - CHLORIDE UNDIGESTED 

Instrument: Procedure/Rev: 
DIONEX 4000. WB54428 LA-533-105/8-1 
Technologist: Date: 
M. MEYERS 01-08-92 
Starting Time: Temperature: 
N/A NIA 
Ending Time: Chemist: 
NIA D.HERT 

Description Lab ID Description 
1 INITIAL LMCS CHECK STD R931-5572 11 
2 REAGENT BLANK R932-:-5672 , 12 
3 SAMPLE 3AP1191-1 R935-5712 13 

1--4;.,;.F..;.;.IN..c.A..;.;;;L;;..;;LM;;;;_;_;__;;C;...;;S__;C;;.,;_H..;.;;;E~C'"'"K,;;...;S~T..;;cD __ -l--'R..;.;;;9...;;.3..;;..8-_5;;..;57c.;..=.2---1 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. AliauotVol. 

LMCS CHECK STD 73C11OC/.100 ml 

Lab ID 

Final Vol. of 
Standard 

NIA 

A-6000-881 (03/92) 

--- 78 
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ION CHROMATOGRAPHIC ANALYSI_S (CHLORIDE) - UNDIGESTED SAMPLE 

........ 
R 'I J l . -~ ~;r . 

...... _ 
l~L 

I 

....,I L C-C.........._ ,-..,_ 
t:.U~ l<Y /-.: 

S TUM i~/ j) C. 
lH L> \/ t-W... 1.SIJ 

~ 

L> IUHEX 

kESUL r ... jC/~ 

:~EC '91r. 

'/,'t&CI fl-

..... , .. . , ,_,..., .. . a -·• 
- ... 

""' 1-c......- .... ~ ... 

~ ID 

WHC- SD-WM -DP-025 

..~, 
'''"O' 

.. 

_ .. 

--1.:L -'i' 

""'b-10-Yl 

- ·• - ·• 
... ... 

STUM'71C/loe. REtiULT rr••u pP"'-
STU \/AL .,,~ I I :-;REC 41, I 

~ 

, .... --. 
l ~,: ... ~, 

'r.tT'D 

.. .............. ~ 

e..- 10 
ti 11> 

~~ .. , ... , 

-----· 79 
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WHC-SD-WM-DP-025 
Addendum 5 R e-,y 0 

DATA REPROCESSED ON ~hu Jan .09 21:04:04 1992 

• 1 • .• 

' · . / '~ '.:-~; ~ ' 
·I ·• · 

________________ trl/3 I_ -G,, _ ~,, F:i_ Poi.MJ4 ____________ ==----------- -========== ========== ·=~ 

1amole Name: LMCS/73C11DC Date: Wed Jan 08 15:09: 50 1992! 
Jata File C:\DX\DATA\91010801.009 
Method c:\ d x \methoci\SYSTEMl.met 
ACI Address: 1 System : 1 Injecttt: 9 Detector : toM-1 

=====================================~=====~====~----=-=~~~--=~-~- =-==~==~:~~ 

REPORT 

E:-:terna 1 

Pk. 
Num 

Ret 
Time 

VOLUME DILUTION POINTS RATE START 

1 ,;!: 1EIO'.', 0 . (H) 6 .02 
to«Lc. '- -to ~ 10 I 

Component Concentration 
Ma111e t.or£. '-'>;•"" " · 

Heiqht 

1000 

An'!a B 1 • ;rn1'? 1 ta 
Code 101 >F -,. c,:c · ------------------- ----------- ----------------------------------------

r-.... 

M 

.. (', 

( ' 
us 

--

1 
2 
-~ ~-· 
•l 
!:1 
b 
7 

1.10 
1.53 
l. 77 
2.55 
2.87 
4 .18 

FLUORIDE ~~-cg q4.3~ rct... 
CHLORIDE '1°?>. I 4 •,.S'1, 
NITRITE 5:to 1ot;.'2c-
BF:OMIDE 
NI TRjl-HE I,(,~ 
PHOSPHATE 53 1 

SULF?'IT E t,03 

,os'lir 
, o4"2r 
qi .1'4-

( ). ~,23 
i). 724 
:', .121 
6.854 
6.~99 
5. 3 1!:1 
5 . 9 66 

File: C:IDXlDATA 191010801.D09 SIJ/ffp/e: LHCS/l3C11DC 

18 .000 

15.SOO 

13.000 

10.500 

8.000 

5.500 

3.000 

0.600 

-2.000 
0.00 1.00 2.00 

BEST AVAILABLE COPY 

3.00 
Minutts 

1491 847'1 1 0. (1( 1 

1490 727.t. 2 0 . ,:,o 
5068 33444 2 -1. 8:• 
4622 33583 '"' 0. 0,:1 ..:. 

43 40 41053 ..... 4.24 .:. 

1 2 15 1572:1 1 2 . ( )3 
3()37 45140 1 1 . 2 1;· 

7 - CUlFATE 

t - PHOSPHATE 
I 

I 

4.00 e.oo 6.00 

~ - ~ I }s/0,2_ 
SIGNATURE ABOVE REPRESENTS CHEMICAL fECHNOLOGIST/ · 
CHEMIST THAT COMPLETED THE ANALYSIS RUN ON PAGES 
80 TO 84 . 

--:-- SO 
-------
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WHC-SD~WM-DP~025' 
Addendum 5 Rev 0 

THIS PAGE INTENTIONALLY LEFT BLANK 
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wHc-so~wM-DP-025 . 
Addendum 5 Rev 0 

,• ... , .... 

: = Samo 1 e =Name:= BLANI:: ==JZ C/3 -::2_,;-================= Date:= l•led =Jan= 08 = 15: 39 : 1 ~' = 1992 ·: · 

Data File c:\dx\data\91010811.D02 
Method c:\dx\method\SYSTEMl.met 
~ CI Address: 1 System: 1 Inject#: Detector: CDM-1 

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

r;:EF'OF:T 'v'OLUME 

1 

DILUTION POINTS RATE START STOP AREA REJ 

E::ter-na l 

F'k. 
Num 

F,et Component 
Time Name 

1 .1805 5H::: 

Ccmcentration 

0. (>(I 6.02 

Height 

100(1 

Area Bl. i~Delta 
Code 

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

M 

s 

\ 

Rlt1: c:ldxldlllal/11010811.lXJ2 Ssmplt1: BLANK 

0.09• 

0.069 

0.0•• 

0.019 

-0.006 

-0 .031 

0.056 

-0 .081 

-0 .106 ........ .......,. .......... T""'T"....,....,.....,-.,..,.--,-....,.......,....,.....,-.,....,....,.........,..........,. .......... T""'T"....,....,,.......,...,....,..--,-,--,-....,....,.....,-.,....,....,.........,..........,. .......... T""'T"..,.....,.......,...,....,..--,-,--,-....,....,-,--, 

0.00 1.00 2.00 

BEST t.V,4iLABL!: COPY 

3.00 
Mlnutts 

•.00 5.00 6.00 

1 

---' 82 



;, . ·::: _ -- '.· · · . . •r_.:.Jie_·t ;- :_;:·:1.-t~l~~F:OC~SSEf? 01'{ T~~ · _J_a~ 09 ~Q: 40: 05 . ~992·: . ··, _ . 
. ' ' :, ·_ .... ,. _·.-~·' :-· ?:;~ ~:-::,)t -~,\~ .. ·_,:_ ···'.' ·.-... WHC~O~~M-'-0~.02S . · · 

· •-· · . ,. ·:·•·-· ·•• ....~ . . · · · 11..1..1";;,r111m · 5 Rev 0 
---------------=-:..i;:T-::_-----:-.~----~-:---.--~:S~~-----------------------------------·-

1 Sample ~a~e~ R935 ·. Date: Wed Jan 08 16:15:22 1992: 
·" ta Fi~~;· .,.f ·: C :_ \DX \DATA\ 91010811. D07 
2thod · "· : ::·- .: c: \d >:\method\SYSTEM1 .met 

AC! Address:· 1 System : 1 Inject#: 7 Dete~tor: CDM-1 
=====================:.~=================================~====== _============= 

·:'\ ·· 

REPORT . VOLUME : DILUTION POINTS RATE START STOP AREA REJ - --:-. - ; . 

E>: ternal 1 

Pk. 
N1.1m 

..,.. -· 
4 
5 
6 

Ret Component 
Time Name 

1.10 FLUORIDE 
1.52 CHLORIDE 
1.75 NITRITE 
2.68 NITRATE 
4.10 PHOSPHATE 
!:, • 07 SULf>t~ TE 

101 180!:, 5Hz 

Concentration 

177.724 
49.770 

1379.632 
5250.617 

1!:,1.191 
3 18.265 

File~· ~IOXIOATA 1910111/111.DOl Sample: R935 
!"')' 50 .000 . . . . :: . . 

' . 

<0.000 

10.000 

35.000 

)00 

2e.ooo 
20.000 

,uoo 
10.000 

5.000 

3•NITRITE 

1 ·FUJOAIOE 

I 

n nnn L--_____ _.,._,____.__. 

~ -NITRATE 

I 

o.oo 6. o:: 

Heic:iht 

531 7 
1065 

13825 
34280 

28(1 
1::,02 

I· PHOSPHATE 

I 

1000 

Area Bl. ½Delta 
Code 

3237(> 
482:::., 

94594 
406118 

3467 
21747 

1 C>.00 
1 · -1. (IC-,, 

l -2.78 
1 -2.42 
1 0.00 
1 -2.2~5 

......... , 
-e .000 ""T"T""1r.-.-,-r--r-r1-:1r.-1 ..,,-r-1 Tj -r1-r-r-r1-i1rr1 "T-r-r--r-r-.-~1 ""'1-,-1 .,., ..,.,-.-~-r-..-.-1 ..,.,_,,,....,....,...,-,-.,...,....,...T"j ..,.f..,1-,-.,...,.-,-.......,.-,--.-., I 

· 1.00 2.00 3.ao •.oo e.po s.oo 
Minutes 

BEST AVAILABLE COPY ,, . 

··: . 



. WHC-SQ-WM-DP-025 

Sample Name: LMCS/73C11DB Date: Wed Jan · OB 16:37200 19921 : 
Data File c:\dx\data\91010811.010 

~ . . 
. •! I : . 

Method c:\dx\method\SYSTEM1.met . : 
ACI Address: 1 System: 1 Inj eicttt: 10 Detector I CDM-1 I ;• 

-------=--------------=-------•-------•-----------------------==--=---c==--~~::t=\; I !i • 

REPORT 

External 

VOLUME 

1 

DILUTION POINTS RATE START STOF' AREA REJ 

101 1805 5Hz o.oo 6.02 1000 

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

-----------------------------------------------------------------------~-----
1 1.10 FLUORIDE Ck:>,1'1_. 50.545 1444 8044 1 0.00 
2 1. 53 CHLORIDE 'f !i .t'2,, 69. 794 1467 6918 2 0. 00 
3 1.77 NITF:ITE 103'2, 507 . 433 5319 32752 2 -1.85 
4 2.53 BROMIDE 716.180 4684 3~653 2 -0.65 

2 3.()3 . 
' - 5 

6 
7 

2.83 NITRATE tot/'l., 
4 .13 PHOSPHATE I 011).-

5. 13 SULFATE llct. 3'7., 

668.220 
~,21.034 
605.173 

4297 
1194 
3059 

41168 
15218 
453~,4 

1 0.81 
1 -0.96 

' 

•D 

., 

us 
r? 

-

13.529 

11 .029 

8.529 

S.029 

3.528 

1.029 

-1.•71 

Rle: t:ldxldalal91010811.D10 Sample: LJttCS/l3C1 IDB 

I • F\.UONOlf • CH.0111>1'. 

I 

3.00 
Mlnu111 

BEST AVA,LABLE COPY 

7,IUI.FATE 

I 
t • l'H06?H4TE 

I 

4.00 S.00 8.00 

84 



. WHC-so WM 
Add. - -DP-- 025 

endum •s R ev o 
I WESTINGHOUSE HANFORD COMPANY 

222- S LABORATORY 

ANALYTICAL BATCH 
Lab Segment Serial No.: Customer ID: 
R935 3AP1191-1 
Analysis: Sample Prep: 
ION CHROMATOGRAPHIC - FLUORIDE UNDIGESTED 

Instrument: Procedure/Rev: 
DIONEX 4000, WB54428 LA-533-105/8-1 
Technologist: Date: 
M. MEYERS 01-08-92 
Starting Time: Temperature: 
N/A N/A 
Ending Time: Chemist: 
N/A D. HERT 

Description Lab ID Descriotion 
1 INITIAL LMCS CHECK STD R931-5571 11 
2 REAGENT BLANK R932-5671 12 
3 SAMPLE 3AP1191-1 R93s-sn1 13 
4 FINAL LMCS CHECK STD R938-5571 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 73C11 DC/.100 ml 

Lab ID 

' 

Final Vol. of 
Standard 

N/A 

A- 6000-881 (03/92) 

--• 

I• 



M 

u OP-02.S · wHc-so-Wn- ReV 0 
ION CHROMATOGRAPHIO\~i (FLUORIDE) - UNDIGESTED SAMPLE 

--t-

._ ... 
? 

• I 
----~c.-~,-...,.. 
t:.IJI-' k'J/<I 

s ·1 011 '7:J,&.Jl/1(

::, 1.U VAL.$ wt! I 

~ 

--·,· 
• Id 

OlLJHEX 

RE~Ul. I .S.z.6CI ~ 
:~EC ..,.,f"-

/,7&1! ~ ,, ... 

- ·• - ·• 
__ , 

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

~ID 

. 'y• >/i I .. 

-t-

._ .... 
? 

c...-... ,o 
L•LK 

I,. , I flt,-

.... , __ 

-t--? 

___,, .. c.. ................. : 
El»" k'il/"I 

STOii 'IU/IOC. 
s ro VAL r. ,,r, 

~ 

0...12- 1 c,-V 1 'j; ~ 

llIUI-IEX .... ,>"11"'14• 
RESULT ~ S, •SI I Pf-"' 

:;REC ·••2:. 

86 



WHC-SD-WM-0P-O25 
DATA REF'ROCESS~dffi-PUflha ~n O_c,9 21: 04: 04 1992 

-, . . , ~ I~ '. ··.~ j ~ : 
.l • l 

__ ____________ Rf3 I_ .C, _ ~'=1 S_ Ptt!:JJ)4 ______________ · ====------====...:=~~==========---~--""' 
amole Name: LMCS/73C11DC Date: Wed Jan 08 15: 09 : 50 1992: 

, Jata File C:\DX\DATA\91010801.009 
Method c :\d x\methoci\SYSTEMl.met 
AC! Address: 1 System: 1 Injecttt: 9 Detector: CDM-1 

================-=========-=-========~=====~====~==============-=-.L===~=====~ 

REF'DRT IJOL.IJl'1E DILUTION POINTS RATE START 

E:-: ternv 1 1 ~ 11:10!", 

C.Oct"L<, \- -4t, ~ IO I 
Pk. 
Num 

Ret Component Concentration 
T im1? Na me c.or£. "";•~ .,.. 

IOI >IC -,. c-cc . ---------------- ·-- --···"·- --
1 1.10 FLUOR I DE '5::l.'a q4_3~ fl:(.. . o. ~,:~:::,; 
"} 1.53 CHLOFU DE 1'?> . I 47_s'1., ... ,:, • 724 
3 l..77 NITRITE 5~0 ,o~'lr 0: 121 •. .t • 

Ll 2.55 BF:OMIDE (:,. 854 
5 2.87 I\IIT'1?HE t,U, I o5'>.- 6. 599 
6 4.18 PHOSPHATE 53, ,o4"2r 5.315 
7 ~ ... :-'~) SULF (.)TE t,o 3 qi .1'L- ~=, . 966 

M File: C.-IDXlDATA 191010801.D09 Sample: LMCS/13C11DC 

us 

,.,... 

18.000 

·~.500 

13.000 

10.500 

8.000 
. 3• NTIIITE 

5.500 

3.000 

0.500 

-2.000 
0.00 1.00 2.00 

BEST AVAILABLE COPY 

3.00 
Minutu 

(1. (H) 6.02 

H2iqht 

1491 
1490 
5068 
4622 
4340 
1215 
3037 

l•PHOIPHATE 

I 

4.00 

1000 

Area Bl. %D~lta 
Code· 

8'l7•l 1 o. o,.:, 
727.1. 2 0. (1(1 

33444 2 - l. • s::, 
33583 ~. 0. (I•.) ..::. 

41053 
,., 

4. 2'-1 ..::. 

15725 1 2.03 
4514 0 1 1 ... ,,-, . ..;;_ , 

7-CULFATE 

I 

uo 6.00 

~--.. · ~ 1 )s/a,2... 
SIGNATURE ABOVE REPRESENTS "CHEMICAL fECHNOlOGIST/ 
CHEMIST THAT COMPLETED THE ANALYSIS RUN ON PAGES 
..8L TO 9.1_. 

---



- ----- ~ - - --~ -

WHC-SD-WM-DP-025 
Adaendu~ 5 Rev O 
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WHC~SO-WM-OP-025 
Addendum 5_ Rev 0 . ••·.:. ;•~-:· .. - . " .? 

==Sample =Name:= BLANf,: =,..,.JZ q3;;:2_;-==================D.:1te: =l•Jed ==Jan= 08 = 15: 39 : 15 = 1992 ~ 
,ata File c:\d x \data\9101081 1.D02 
rlethod c:\dx\method\SYSTEM1.met 
~CI Address: 1 System: 1 Inject#: 2 Detector: CDM-1 

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

r-:EF'OF:T 

E:-: ternal 

\/OLUME 

1 

Pk. 
Num 

Ret Component 
Time Name 

DILUTION POINTS RATE START STOP AF:EA F:EJ 

1 1805 5Hz 0.00 6.02 1 (H)•.) 

Concentration Height Area Bl. i~Delta 
Code 

Filt1: c:ldxldlllBl91010811.002 &unplt1: BLANK 

0.09• 

0.069 

0.0~ 

M 0.019 

-us 
M 

.. 

"""· 

-0 .006 

-0.031 

l.056 

-0 .081 

-0.106 i-.-........ ,.....,....~-,.....,....--............... --r-~.._..,,.....,.... ....... _....,.........,--r-.............. ,.....,.... ....... ...,.....,,......,.. ........ --r-.............. --r-....... .......,~'T'"'T~,......,..~ 

0.00 1.00 2.00 

BEST ,L.\~-~iLABL~ COPY 

3.00 
Mlnutts 

4.00 5.00 6.00 

..., 

...... - e-,Q 

' OJ --· 



r:· ' 

-~- ., .... . -- _,; •.·. 

'" ··oo, 

.. ~
·~ -.J 

-

' 
..:0 ooc I 
'} ~ f"l(l ;j l ... "-'"'"' l 
20 .00C 

15 .000 

10 .000. 
I 

- 0' (•' ~ ... 1,1 

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

WHC~SD- WM-DP-025 
.. ·.;;_Addendum S _R~.~- .0--·, . 

.. ; ,,.•·.-

: :::: · -..: : :·. ::. :;:: __ :;:;·.· ··--·- ...... "·'." .- · ·----·- .. --- ··-

.: .. :_. 

... _ ··: ·, ;;··. ,- •• ' • l':'.' 
. • ! . . c.- ..... ·: -:-~ E:- : ·. ··:. !- :;:, , . -~ on 

: ;.::·· •· 

~- .. J 

:- .:_ .. ... , , 'r- "'.. 

•• • ' • .,i 

-:• ·: ·•: - .. 

R!e: C-IDX1DATA 1910108! !.DD? S8...rnpie: R935 

J· NJTP.ITE 

1 • FLIJORIDE 

I 
5 • PHOSPHATE 

I 
i 

· I·-

6 - SULF.l.TE 

I r, nnn L..' _________ _.. ___ _,_.. ________ ..-

1.1 .u•.,,.,, 

-5 OOC L! "".--r-r-.-r.-.--,, 71-r1,,,nn,,,r.
1
,,,~r, ,,,,,-rn,,,T!,, ,,fl 71n,,,"f"""'.n-,--•r-i -,, T, ,,n,, , ,7 

1 .00 2.00 3 00 4.00 5.JO S 00 
M1!'!•J,e:. 

BEST AVAILABLE COPY 

--- 90 



f'? 

:"') 

-. 

Sample Name: LMCS/73C11DB 
)ata File c:\dx\data\91010811.DlO 
Method c:\dx\method\SYSTEMl.met 
ACI Address: 1 System: 1 

1 • .;: , ~~]~~li!l~f! ' ,, 
• I • 

' .. ' 

Date: Wed Jan 08 16:37:00 19921 
I 

Inject#: 10 Detector: COM-1 
================-====================================~======================= 
REPORT 'vOLUME 

1 

DILUTION POINTS RATE STA~T STOP AREA REJ 

101 1805 5H:z 0.00 6.02 1000 

Pk. Ret Component Concentration Heiqht Area Bl. ½Delta 

_ Num ___ Time_ Name ______ J/1.:J:.t.d·'f,,_ -------------------------------------Code-\.-----_ 

.. , 

us 

1 1.10 FLUOF:IDE 4rJ,1P~90. J...To 50.545 1444 8044 1 'o.oo 
2 1. 53 CHLORIDE 'f~.I~ 69. 794 1467 6918 2 0.00 
3 1.77 NITF:ITE 103~ 507.433 5319 32752 2 -1.85 
4 2.53 BROMIDE 716.180 4684 34653 2 -0.65 
5 2.83 NITr<ATE 10~.,,, 668.220 
6 4.13 PHOSPHATE 101~ 521.034 
7 =l • 1 3 SULFATE 14t.3'7. 605.173 

Rle: t:ldxldalal91010811.O10 Sample: LMCS/13C11OB 

13.529 

11 .029 

8.529 

J•MTAIT'E 

&.029 4-111'10~\n I . jT'E 

3.529 
I • FlVOAIOf • OLOND£ 

I I 
1.029 

-1 .•71 
0.00 1.00 . 2.00 3.00 

Mlnu1H 

4297 
il.94 
3059 

•. l'ti()Sf'HAT£ 

I 

4.00 

41168 
15218 
45354 

7-IUU'AT'E 

I 

S.0O 

. : .·.· 

. · • · ' 

2 3.03 ' 
1 0.81 
1 -0.96 

8.00 

' _; " ' '•.;1·i;1 i .. . ' ' I .. ,,. ' '..\,· i•,,'f! ~; ' . ' . ) • ' ,, ' 
:H' . 

__ .. . 
91 
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M 

Lab Segment Serial No.: 
R935 
Analysis: 

WHC-SD-WM-D~-025 
Adaendu~ 5 Rev 0 

WESTINGHOUSE HANFORD COMPANY 
222 S LABORATORY -

ANALYTICAL BATCH 
Customer ID: 
3AP1191-1 
Sample Prep: 

ION CHROMATOGRAPHIC - NITRATE UNDIGESTED 

Instrument: Procedure/Rev: 
DIONEX 4000 WB54428 LA-533-105/B-1 
Technologist: Date: 
M. MEYERS 01-08-92 
Starting Time: Temperature: 
NIA NIA 
Ending Time: Chemist: 
NIA D. HERT 

Descriotion Lab ID Description 
1 INITIAL LMCS CHECK STD R931-5573 11 
2 REAGENT BLANK R932-5673 12 
3 SAMPLE 3AP1191-1 R935-5773 13 : 

4 FINAL LMCS CHECK STD R938-5573 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 73C11 DC/.100 ml 

Lab ID 

Final Vol. of 
Standard 

NIA 

A-6000-881 (03/92) 

---- 92 --· · 



M 

' ! 

-? 

ION CHROMATOGRAPHIC ANALYS~S (NITAATE) - UNDIGESTED SAMPLE 
WHC-SO-WM-DP- 025 
Addendum 5 Rev 0 

-
'gij;-'" ~-1> I It. EC,..,. . 

l.llUl,!cX 

'fflT'" 

STl.l II 13C II t:>C. li.ESUL 1' 4r•6'UZ ~«' 
~.ttl'lti ... r.t.

~ / .orr-
l:i 11.l VAL j..Ut.'Z. :.;REC /Ill, "l. 

. ~ 

"''h!-10-91 'r'!i~ "!!!l" 

• 

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

..._ 

- -• --• 
__ , 

... ... 

-1-IU.;i --7 

STD II TUIIO~ RESUL. T 

!HD VAL f,.fJH :;;REC 

l#•"l, ~ ,,":-1,-1,, •·' ··•-•t•'1• 
..... ~ IOI,., 

... ot,, 

93 



' Sample Name2 LMCS/73C11DB Date: Wed Jan · OB 16:37:00 19921 
I Data File c:\dx\data\91010811.DlO 

Method c:\dx\method\SYSTEMl.met 
ACI Address: 1 System: 1 Injnct#: 10 Detector, CDM-1 

=======c=========================================================•==== -~c=:~ 
F:EPORT VOLUME . DILUTION POINTS RATE START STOP AREA REJ 

E>:ternal 1 101 1805 5Hz 0.00 6.02 1000 

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

-----------------------------------------------------------------------~-----
1 1. 10 FLUORIDE qo,t flw. 50. 545 1444 8(144 1 0. 00 

-
I'-> 

M 

{.,.., 

'• s 

·-

2 1.53 CHLORIDE Cf?,.t~ 69.794 1467 6918 2 0.00 
3 1.77 NITF=:ITE 103"4 5(>7.433 5319 32752 2 -1.85 
4 2.53 
5 2.83 
6 4.13 
7 5.13 

BROl'1IDE 
NITRIHE 10~'1,,, 
PHOSPHATE I 01 ~ 
SULFATE ~,. ~"2,, 

716.180 
668.220 
521.034 
60~, .173 

Rle: cldXldallll!/1010811.010 Sample: LHCS/13CI IDB 

13.529 

11.029 
,, 

8.529 

6.029 

3.528 

1.029 

·1 .•71 
0.00 1.00 . 2.00 

BEST AVAILABLE COPY 

3.00 
MlnU111 

4684 
4297 
1194 
305'7 

• • l'ttOst'HAT[ 

I 

4.00 

34653 
41168 
15218 
45354 

7-UFATE 

,. 
•• : · 

. . :fi .; . ,.,. ::. 
1" 1 . L 

I 

< __ :,;'4_, . ... . 
·~·tc · ,.. · ;.: . · 

. ,. 

.., -0.65 ... 
2 3.03 . 
1 0.81 
1 -(1.96 

8.00 

. ...... -- 94 
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. WHC~S•-WM-DP-025 
Addendum 5 Rev 0 

THIS PAGE INTENTIONALLY LEFT BLANK 
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,' .. :•··· ···i' 
,J. 

WHC-S0-WM-Dp-025 
~ddendum 5 Rev O · 

: = Samol e =Name:= B~ANl<==-{2,'t:J:f-:2 ... ;'·-====-=====::======= Dc:1 te: =l•Jed =Jan =08 = 15: 39 : 1 ~1= 1992: 

Data File c:\dx\data\91O1O811.DO2 
Method c:\dx\method\SYSTEMl.met 
ncr Address: 1 System: 1 Inj ect.# : Detector: COM-1 

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

'v'OLUME 

1 

DILUTION POINTS RATE START STOP AREA REJ 

E:-: tern a 1 

F'k. 
Num 

Ret C• moonent 
Time Name 

1 1805 5Hz 

Concentration 

Fi/11: c:',dx',dllllll91010811.D02 Silmp/11: BLANK 

0.09• 

0.069 

0.0•• ·-
0.019 

us -0.006 

M . . -0.031 

-0 .056 
l' 

-0 .081 

-0 .106 
0.00 1.00 2.00 

~ 

--

BEST t.V,~iLABLc ·copy 

3.00 
Mlnutts 

(1.1:ic, 6.02 

Height 

•.00 

l(l(H) 

Area B 1 • i~De 1 ta 
C1Jde 

5.00 6.00 

.., 

--- 96 
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WHC-S0-WM-DP-025 
Addendum 5 Rev _O 

=====================================================---------------------- --
-~ .=.:imp le Name: 

ata File 
Method 

F:935 
c: \ d x \data\91010801.D17 
c:\d x \method\SYSTEMl.met 

Date: We d Jan 08 . 17:27:35 1 992: 

ACI Add1~ess: l System : 1 Inject#: 17 Detector: CDM-1 
=============;========================================= ========~=======~====== 

REPORT VOLUME DILUTION POINTS RATE START STOP AREA F:EJ 

E:-:ternal 1 

Pk. 
Num 

1 
2 .,.. 
·-' 
4 
5 
6 

Ret Component 
Time Name 

1.10 FLUORIDE 
1. =·2 CHLORIDE 
1. 77 NITRITE 
2.63 NITF:ATE 
4.17 F'HO!iF'HATE 
=· .18 SULFATE 

41 1805 5H= 

Concentrc,tion 

205.926 
:',8. 592 

1384.006 
3=,c,2. 389 

131.530 
287 .0:',2 

r,,. File: c.·ttJxldlllal91010801.D11 Sample: R935 
; ,.. 

71.971 

r,,, 61 .971 

. . 971 

-41 .971 

S 31.971 

21.971 

-. 11 .971 

1.9711---------

0.00 6.02 

Heiqht 

13563 
238~, 

32739 
79400 

690 
3543 

5 · PHOSPHAT£ 

I 

1000 

Area Bl. %Delta 
Code 

103224 2 0.00 
14769 2 -1.09 

239103 2 -1.85 
1127691 1 -4. 2,l 

8922 1 1.63 
53836 1 0 . 00 

-8 .029 t-,-"T""'T......,--,-.,....,......,.............,.....,,_,.....,.....,... ........... --.-........ ...-.-......,--.-.,....,.......,.........-,-,,-,.-.,.....,......,.........-,-,,-,.-..,........,.............,--.-................. ......,--.-.,....,.......,.............,.....,,_,....~ 

0.00 1.00 2.00 

BEST AVAILABLE COPY 

3.00 
Minutes 

•.00 uo 6.00 

m - · 97 

/ 
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M 

~ 

.. 

...... 

_;j 

. WHC-SD-WM-DP-025 ~ 
1 Addendum 5 Rev O 1 

-------------------~9.3.~ . J« N'D3 ,}J()z. --=- · ______ · =========-= ·==-----===========---
. Sample Name: LMCS/73Cl1Di=== Date: Wed Jan 08 17:49:22 1992: 

Data Fill? c:\dx\data\91010801.D20 
l'lethcid c: \d~:\mEi thr:1c1\SYSTEMl .mQt 
AC! (-\ddn?ss: 1 Systl0?111 : 1 Inj ecttl: 20 Detector: CDl"l-1 

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

F:EPOF:T VOLUME 

1 

DILUTION POINTS RATE START STOP AF:EA F:EJ 

E~: ter-na 1 

Pk. 
Num 

Ret Con,ponent 
Time NamP. 

101 1805 ~,H:: 

Concentration 

o.oo 6.02 

Heiqhl 

1000 

Area Bl. %Delta 
Code 

-----------------------------------------------------------------------------
1 1.12 FLUORIDE 49. 8 80 
2 1.53 CHLORI DE 67. 494 
.,. 
·-' 1.78 NI TF: I TE 10'- 500.760 
4 2.55 BROMIDE to 668.992 
5 2.87 NI TF:ATE to l.4 641.608 
6 4.18 PHr.lSPHf\TE o/J • I 506.358 
7 5.22 SULFATE 't1.~ 593.579 

Rl11: ,:-ldxldalal91010801.D20 Samp/11: U,tCS/lJCt IDC 

13.539 

11.039 

8.539 

3-NITIIITE 
us 8.038 I 4 -~ NITIIATt 

I I 
3.539 l•fwor• OL, 
1.039 

-1 .•81 
2.00 3.00 

Mlnuttl 

BEST AVAILABLE COPY 

.. .. 

1616 
1298 
5352 
4418 
4215 
1149 
2930 

I · l'HOfflt4TE 

I 

•.DO 

. . ,. ... 

7921 
6677 

32280 
32539 
39419 
14746 
44393 

P• IIUATI 

I 

1 1.52 
2 o.oo 
2 -0.93 .., (1.00 .... 
2 4.24 · 
1 2.03 
1 0 . 64 

8.00 · 

---



.J 

M 

M 

Lab Segment Serial No.: 
R935 
Analysis: 

WHc~s•-WM-DP~025 
Addendum 5 Rev 0 

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

ANALYTICAL BATCH 
Customer ID: 
3AP1191-1 
Sample Prep: 

ION CHROMATOGRAPHIC - NITRITE UNDIGESTED 

Instrument: Procedure/Rev: 
DIONEX 4000, W854428 L.A-533-105/B-1 
Technologist: Date: 
M. MEYERS 01-08-92 
Starting Time: Temperature: 
N/A N/A 
Ending Time: Chemist: 
N/A D.HERT 

Description Lab ID Description 
1 INITIAL LMCS CHECK STD R931-5576 11 
2 REAGENT BLANK R932-5676 12 
3 SAMPLE 3AP1191-1 R935-5776 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 
Tvpe and Aliauot Vol. and Aliauot Vol. AliauotVol. 

LMCS CHECK STD 73C11 DC/.100 mL 

Lab ID 

. 

Final Vol. of 
Standard 

N/A 

A-6000-881 (03/92) 

--- S9 
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WHC-SD-WM-OP-025 
Addendum 5 Rev 0 

ION CHROMATOGRAPHIC ANALYS~S (NITRITE) UNDIGESTED SAMPLE 

-i• u:..: 
.._ ... 
? 

l.> I IJI-IEX 

l:l"I l.>M 7.JCI/ l> C. li:E!:;UL. T 

::i 11.> Vt\l. l(.'/IEZ. :;;REC 

~ 

...., .... __ , 

........ , 
__ , 

1rru•a 

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

/ 

~-' 

,(,J,o,,..._ 

- ·• 
... 

-BU~ -? 

__ , 
- -• 

... ... 

....,..,........ ,.... ....... c... .. eo.. 
LA-5.:i~-105 :; Rl:.CUVtR l IH ,i•IW 

c----,o 
::i 111 . 

.... _ 
V 

--· 

! 
I 

~ I 

j 

too 



.f '· .. , , .. .. .. ,.~,,,,.?•,· ; :,;! "· ""i~ ' l!O -· ,·-~i..iir .. fta -. ~t\c.-St-wM-tP-o~ - , . 
.. . . -~-r~~f!:lr,;Gs~ ;;·u.. ·, 1,f f!'l''5~ , .. , I / · ;~r.,;,;,~i -'\ ~ •. -.,~- ;,..,:_ 5 . ,,.,'.:.-' f: :. ~~.:,1:l!f:!

1
1 · •--~-• le .. 6H£~ . '1 • . , ' . Add r\' ' . ~ ~ ._.v., ·!J . J,~ . " . ~~~•,,..~,~r • ·.l : '· .. ,·_. e . , .'. . ~·- ~- ,_. ·,:... ..: c. v . :. , 

. - • .. ";t• • ,I.; • , ' • • , I •, , : , ,;,::-~~ ~"- ' ~ • ~~, ,_..11 ., ' : ~ • 

=====-=========· i~~~l1~/ ·- ~:{;r'-"}JDvl tJ03· .. :•·-., ·= .• . ======================-=--- -- -

Sample Name: LMCS/73C11DB 
Jata File c:\d x \data \ 91010811.DlO 
Method c:\d x \method\SYSTEM1.met 
ACI Address: 1 System: 1 

Date: Wed Jan 08 16:37:00 19921 
I 

Inj £?ct#: 10 Detector, CDM-1 
=================================~==========================================~ 
F:EPORT VOLUME . DILUTION POINTS RATE START STOP AREA RE.J 

E}: tern al 1 101 1805 5Hz 0.00 6.02 1000 

Pk. Ret Component Concentration Heioht Area 81. %Delta 
Num Time Name Code 

------------------------------------------------------------------------~-----
1 1.10 FLUOFUDE (k),lf'l... 50.545 1444 8 1)44 1 0. 00 
2 1. 53 CHLORIDE 1!J.I~ 69. 794 1467 6918 2 0.00 
3 1.77 NITF: ITE 103'2, 5Cl7.433 5319 32752 2 -1.85 
4 2.53 BROMIDE 716.180 4684 34653 2 -0.65 
5 2. 83 N ITRIHE IOt."1., 668. 220 4297 41168 2 3 . 0 3 
6 4.1 3 PHOSPHATE 101'k 5'.21.034 1194 15218 1 0.81 
7 5.1 3 SULFATEtt,.~'7., 60~,.173 3059 45354 1 -0.96 

Rle: t=ldxldalal91010811.O10 Sample: LHCS/l3C11DB 

-13.529 

M 
11.029 

8.529 

• tis ·· s .029 

3.528 

,.,.. 1.029 

-1 .471 
0.00 1.00 2.00 

BEST AVAILABLE COPY 

3.00 
Mlnut.1 

7°1Ul.FAT£ 

I 

4.00 a.oo 8.00 

•.'; 

. ~.: . 

--



' -

M 

WHC-SD-WM- tiP-025 
Addendum 5 Rev 0 

THIS PAGE INTENTIONALLY LEFT BLANK 
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M 

....... 

WHC-SD-WM-DP-025 
Ad~endum 5 ijev 0 

: = Samol e =Name:= BLANl<="""R·q.3~~===-==============D~te: =l•Jed =Jan= 08 = 15: 39: 15 = 1992·1· 

' Data File c:\d x \data\91O1O811.DO2 
Method c:\dx\method\SYSTEM1.met 

, ncI Address: 1 System: 1 Inject#: 2 Detector: CDM-1 
=================================~=================================~==------ -

E::ternal 

'v'OLUME 

.t 

Pl::. 
Num 

Ret Component 
Time Name 

DILUTION POINTS RATE START STOP AREA F:EJ 

1 1805 5Hz 0. (1(1 6.02 100,:, 

Cc,nc-entr"ation Height Area Bl. ~~Del ta 
Cc:Jde 

FilB: c:ldxldstal91010811.002 SsmplB: BLANK 

0.09• 

0.069 

0.044 

0.019 

us -0.006 

-0.031 

--0 .056 

-0 .081 

-0.106 
0.00 1.00 2.00 3.00 •.00 5.00 6.00 

Minutes 

.? 

r;.. 

BEST t.V,~iLABLc COPY 

1.()3 



·- •. •?::,_-

),. . . .. ... : .. ; --· 

) . --:/:·-, ·-r ~:: 

WHC~SD-WM7DP~025 
Addendum 5 Rev 0 

. ··- ..•. :··· -· . . .'. ··: ..... ... _ ·.· 

.- -.·· r·· · 
. :-·: ' i: . 

1.::_1 •. : -

: : :.: ·?•::·=··· 

-- .. ·_ ;• .,,· :, 

-·: i:::,-,.--
. . ,.: ·. _ ..... . 

--. c· -···) 

.I .!. ! 
_ ; ; 

M File: c:!dx!d!!!t!.!91!!!!!8!!!.D!? S!!..'t!p!e: R935 

M 

.. ; 

:-, 

·~ 
I ,C: 
~ 

r,-.. 

71.971 

~1 .971 

9"• i o1 . " j 

4• ~,, , : -~· I '.1 • NITFIITE 

I 
31.371 

2~ .97i i : - FLUORll)E 
! 
I I 

1• 971 I ,. ' ! 

1 .9?1 ! 
I 

-8 02: ' I I 

0.00 1.00 ;; .oo 

BEST AVAILABLE COPY 

3.00 
Minutes 

.::;··1 .... . 

··:-r· • 

..... '(: ... _, 

'·,· __ ;· __ :-

--~- , . ! 

~ . PHOSPHATE 
I 
' 

4 00 

··· t::,·-_ 

.:.:• --~ ---~ .:. 

•'7 ' :L '. 

,-·· .. -~-- ' . --, .. __ _ , __ 

6 - :SIJlF'ATE 
I 
I 

6.00 

104 



M 

r,, 

WHC-SD-WM-DP-025 
. Addendum 5 Rev O 

~=Sample= Name,= LM~~;~d~")JfJ3; ,}.)O,_ ----- . --·-!late, ->Jed -,l«n-08 - 17, 49, 22-1992: 

Data Filt? c:\dx\data\91010801.D20 
: l'IPthCld : c: \d }: \methc,d \f:,YSTEl11. mt~t 
: ACI f.\ddn?ss: 1 S'tstt~m : l InjectH: 20 Detector: CDl'l-1 
==========================~=========~=========~~~======~======= ============== 

REF'OFH 

E}: tern.:\ l 

VOLUME 

1 

Pk. 
Num 

1 .., ... 
3 
4 

Ret Component 
Time Name 

1.12 FLUORIDE 
1.53 CHLORIDE 
1. 78 NITF:ITE \0~ 
2.55 BROMIDE t6 

DILUTION F'OINTS RATE ST~RT STOP AF:EA F:E,J 

101 1805 5H;: (I • (1(1 6.02 

Concentration HeiQhL 

49.880 1616 
67.494 1298 

500.760 5352 
6l:,8.992 4418 

1000 

Area Ell. 'l.Delta 
Code 

7921 1 1.52 
6677 2 (1.(10 

32280 2 -0.93 
32539 ~ (I. (1(1 .... 

5 2.87 NI TF:ATE IDl.4 641.608 4215 39419 .... 4.24 · ~ 

6 4.18 PHr.JSPH(\TE CW ,I 506.3~18 1149 14746 1 2.03 
7 5.22 SULFATE 't1.~ 593.579 2930 44393 l 0.64 

Rle: t:ldxldlllal!/1010801.O20 Sample: I.HCS/13CI IDC 

13.539 

11.039 

8.539 

3-NTRITt 
us 8.038 I ~ • ~f NTMU: 

I I 
1-IULIATl 

3.539 
I • F~. Of..Ofll>£ 

I 
I I I· PHO!ll'HATE 

I 
1.039 

-1 .•81 
0.00 1.00 2.00 3.00 •.00 S.00 8.00 · 

Mini.JIii 

BEST AVAILABLE COPY 

• . .. .. ' ·,. . .... · 

• ·;I . •, ~,. I 

. . 
I • 

.. ~-. . . 105 



WHC-SD-WM-DP-025 
Addendum 5 Rev -o 

WESTINGHOUSE HANFORD COMPANY 
222 S LABORATORY -

ANALYTICAL BATCH 
Lab Segment Serial No.: Customer ID: 
R935 3AP1191-1 
Analysis: Sample Prep: 
ION CHROMATOGRAPHIC - PHOSPHATE UNDIGESTED 

Instrument: Procedure/Rev: 
DIONEX 4000, WB54428 LA-533-105/8-1 
Technologist: Date: 
M. MEYERS 01-08-92 
Starting Time: Temperature: 
NIA NIA 
Ending Time: Chemist: 
NIA D. HERT 

Description Lab ID Description 
1 INITIAL LMCS CHECK STD R931-5574 11 
2 REAG~NT BLANK R932-5674 12 · , 
3 SAMPLE 3AP1191-1 R935-5n4 13 
4 FINAL LMCS CHECK STD R938-557 4 14 --~~~;;.....;;.."-'-=..;;...;..;.~~---.;.;;..;;;.."'----';;..;;;..;....;.._-1 
5 15 ------------------1 
6 16 ------------+-------< 7 17 ------------------1 
8 18 ------------------1 
9 19 ------------------1 

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

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

LMCS CHECK STD 73C11OCl.100 ml 

Lab ID 

Final Vol. of 
Standard 

NIA 

A-6000-881 (03/92) 

.--· 1:06 



V 

.? 

-t-·u'I -? 

ION CHROMATOGRAPHIC 

........ c.-~ ..... 
t:.1it' k 'i/o J.>lllNEX 

Sl 1>11-iK& lbe,. kESUL'I s.&11.& ~N" 

::in> VAL '5-&i.&.'&. :-;xi::C lc,,f _ 

~ 

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

... ... 
•-c....... ........... 

-t'U'I -? 

- UNDIGESTED SAMPLE 

"°''C)' 

cm,r•o 
C.T 

-·• __ , 

... ... 

..........,--te•&II ----------------------...;,.. __________ ;._ __________ _ 
-r'U<I 

.,._, .. . 1 

.....,..,..__,. 111..-. ..... 
._ ... - :;;:;.:;- 10~ f't-1•1 

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

- ... 
1 ... ~ I.MUM ... 

--1-'U'I -'/ . , --... ~ ....... 
El>f' k','/6 J.>IUNt::X 

ST1>11"1•Cll6~• RESUL l' 

ST&> VAL s.,.12. :.;REC 

~ 

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

c.,, ,a. R'1' 
,., ¾ 

c~,o 
la 11> 

,.,.,. .. , 
. ·. ,\ 

""'"'' 

107 
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wHC-SO-WM-DP-025 
Addendum 5 Rev 0 

DATA REPROCESSED ON Thu Jan 09 21:04:04 1992 

. ·l1i !,•f i'. 
'· ' ,, 

! '' ' 

---------·------·- tf 93 I_ .C, _ t2,=1 S_ Pt1iR.°=1;. _________ - ·--·==- · -------------------····--·========-· = == 
ample Name: LMCS/73C11DC Date: Wed Jan 08 15:09:50 1992! 

J ata File C:\DX\DATA\91010801.009 
Mr.c>thCJcl c: \d:-: \method \SYSTEl'll. met 
ACI Address: 1 System: 1 Inject#: 9 Detector: CDH-1 

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

IJC.lUJME DILUTION POINTS RATE START 

E:: ternc11 1 ,,,<. 
to«~\. ~ ~ 10 I 

Pk. 
Num 

Ret Component Concer-itratiori 
T im1? Name e.onc. w:•'"' _, 

101 ~F · • rec· -------------------
1 1.10 FLUCIR I DE 'j~.'a q4_3~ ('Cc,, (). ~,23 
2 1.53 CHLOF:IDE 1"?>. I tt1.s-'1, 0.724 
"'!' l..77 NITRITE 5~0 ~· ,oc;.~ !=,, .121 
4 2.55 Bf.:OMIDE ,'.:,. 854 
5 2.87 NITF(ATE t,U, ,o5~ 6.599 
6 4.18 PHOSPHATE 53 1 I o4 "'2, ~'- 3 15 
7 ~\ - 7~) suu=r..TE 1,0 3 qi .1'2c- ~.966 

M File: C:IDXIDATA 191010801.D09 Sample: LHCS/13CI IDC 

18 .000 
M 

_. • ~.500 
.. h 

13.000 

"'" .., 
10.500 

"' ' us 8.000 

5.500 

3.000 
a,. 

0.500 

-2.000 

0.00 1.00 2.00 

BEST AVAILABLE COPY 

3.00 
Minutt1 

!) • (H) 6.02 

Heiqht 

1491 
1490 
5(168 
4622 
4340 
1215 
3(>3'7 

l•PHOSPHAT£ 

I I 
4.00 

I 

1000 

Area Bl. %Delta 
Code· 

8'l7•l 
7271 

33444 
33583 
41053 
15725 
45140 

7-SUl.FAT[ 

I I I I 

G.00 

I 

1 
2 
2 ~. 
..::. 
.-, 
..:. 

1 
1 

0 . 00 
o . (l(l 

-1.85 
0. (11) 

4. 2 '-I 
2.03 
1 • 2'i' 

I I 
6.00 

~-.. · ~ , }s/c,2... 
SIGNATURE ABOVE REPRESfNTS CHEMICAL fECHNOlOGIST/ 
CHEMIST THAT COMPLETED THE ANALYSIS RUN ON PAGES 

TO 

1.ns 



M 

WHC-SD-WM-DP~o2s 
ArlciP.nrl11m 5 Rev O 

THIS PAGE INTENTIONALL V LEFT BLANK 
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· :•· ,. , .... ' " 1· 
,J 

: = Samp 1 e =Name:= BLANf< ==J<: q3,;;t;~===-==============Dc1 te: =l•Jed ==Jan =08 = 15: 3 9: 1 '5= 1992 .I . 

' Data File c:\dx\data\91O1O811.DO2 
Method c:\d x \method\SYSTEMl.met 
nc 1 Address: 1 System: 1 Injec t#: 

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

r;:EF' OF:T '.JOLUME 

1 

DILUTION POINTS RATE START STOP AF:EA REJ 

E: : t ernal 

P l:: . 
Num 

F\et Component 
Time Name 

1 1805 5H;:: 

Ccincentration 

Filt1: c:k/xldlllBl91010811.002 6smplt1: BLANK 

0.09• 

0.069 

0.0 •• 
'.l: 

0.019 
M 

us -0.006 

M -0.031 

,., il .056 

-0 .081 

-0.106 
0.00 1.00 2.00 3.00 

Minutes 

BEST t.v:;1 LABL!: COPY 

o.oo 6.02 

Height 

4.00 

1 ()(Jo) 

Area Bl. i~Delta 
Cc::ide 

5.00 6.00 

) 

-- 1.1.0 



_ ·: . -~-:.1-,:, _ ·•;,.::.,_p~til:t.~FROCESSED _ ON_ Thu J,;1,t1 09 00: 40: 05 ,l.992 
· .. • · ... ·s., -.. ... . i;:;,. ··•1r:;~t - · .. \-IHC SO \-JM-OP-OL:> . . .. ..:_,~: .. :{:~'-/~~:i}-~. •:tt~< '. .. l\dd~nd~m,·s Rev O - . · ._ . 

-------------~~~ -~~~--T--r----- .. ------~ -------------------------------------:,a~P.lf: ---N~ri}e_': R93.5 · "<-:'.•:·· , · · Date: Wed Jan l:l~ 16:15:22 1992: 
ta File ~·--; .. C: \DX\DATA\91010811.D07 

..:thod .-,.-~ '- : ·· c ·:'\d >: \method\SYSTEMl.met 
P,CI Address: · 1 · ... : System : 1 Inj ec t:tt: 7 Detector: CDM-1 

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

REPORT VOLUME - ' ~DILUTION POINTS RATE START STOP AREA REJ . ---------------------~ ----------------------r-------------- ----
E>:ternal 1 

Pk. 
Num 

·1 
2 
-:,--· 
4 
5 
6 

F:et Component .-· . 
Time Name 

1. 10 FLUORIDE 
1.52 CHLORIDE 
1.75 I\IITRITE 
2.68 NITRATE 
4.10 PHOSPHATE 
::, • 07 SULftATE 

,: - . 

101 1805 5Hz 

Concentration 

177.724 
49.770 

13 79.632 
5250.617 
151.191 
318.265 

F,llt:: a"l~!A 1!11019,!l~ 1.001 Sample: R!l35 

-
M 

s ... 

~JOO - - . ~-· 

48.000 

'10.000 

'15.000 

.JOO 

25.000 

20.000 

1e.oo0 

10.000 

5.000 
n nnn 1,/ ,1,/UIII 

-a.000 

·-

I I I I 

1,00 . -~ 

'• ~ • I 

:: . f.•N'TfllTE -., .: .... 

I I I I I I 
' ··. ·. : ·;, ... ~ ·. 

= •1 ' 

I I I 

2.00 

4 - NITRATE 

I 

I I I 

BEST AVAILABLE COPY 
.• f :· J. ... • 

. '-. , · ·. , 

•·,: , 

I I I I 
3.00 
Mlnutt1 

0. (l(l 6. •.)2 

~,317 
106:::', 

1382!:, 
34280 

28(1 
1~,02 

I· PHOIPHATE 

I 

I I I 
~.00 

1000 

Area Bl. 1.Delta 
Code 

3237() 
482:, 

94594 
.406118 

3467 
21747 

, . ., .. 

.. -.--
t · iUi,F A TE 

11 I I 
• i ~ 

-1 

f I 
a.po 

1 
1 · 
l 
1 
1 
1 

() . (H) 

-1.09 
-2 . 7E:1 
- 2. 42 

C> • (l(l 
-2.25 

I I 
6.00 

j11 



.; ; 

, 

! 

WHC-S0-WM-DP-025 

Sample Name: LMCS/73C11DB Date: Wed Jan -08 16:37200 19921 · 
Data File c:\d>:\data\91010811.DlO · .! 1 : : 

_Method c:\dx\method\SYSTEMl.met · l 
ACI Address: 1 System: 1 Inject#: 10 Detector1 CDM-1 · 1. ,. 

-------=------------------------------------------ ----------=---=----=---"'":'="'.:· 1: 

REPORT VOLUME 

1 

DILUTION POINTS RATE START STOP AREA REJ 

External 101 1805 5Hz 0.00 6.02 1000 

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

-----------------------------------------------------------------------~-----
1 1.10 FLUORIDE qo.111,,. 50.545 1444 8044 1 0.00 
2 1. 53 CHLORIDE 'U.t~ 69. 794 1467 6918 2 0.00 
3 1.77 NITF:ITE 103~ 507.43 3 5 3 19 32752 2 -1.85 
4 2.53 BROMIDE 716.180 4684 34653 2 - 0.65 
5 2 .83 NITf<ATE tou"1., 668.220 4 2 97 41168 2 3 .03 " . 6 4 . 13 PHOSPHATE I 01 'l< 521. 034 1194 15218 1 0 .81 
7 1 

M 
5. 13 SULFATE ,,. ~'7., 605. 173 3059 453~,4 -0.96 

, 

""' . I 

u 

13.529 

11 .029 

8.529 

6.029 

3.529 

1.029 

-1.•71 

File: c:ldxldalal!J1010811.D10 Sample: UtfCS/13C11DB 

. 2.00 3.00 
MlnulH 

BEST AVAILABLE COPY 

7°1U.FAT£ 

I 
t-l'HOU'HAT! 

I 

•.00 S.00 8.00 

:112 



I 

M 

'• 

. 0-

Lab Segment Serial No.: 
R935 
Analysis: 

WHC-SD-WM-DP-025 
Aadendum 5- Rev 0 

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

ANALYTICAL BATCH 
Customer ID: 
3AP1191-1 
Sample Prep: 

ION CHROMATOGRAPHIC - SULFATE UNDIGESTED 

Instrument: Procedure/Rev: 
DIONEX 4000 WB54428 LA-533-105/B-1 
Technologist: Date: 
M. MEYERS 01-08-92 
Starting Time: Temperature: 
NIA NIA 
Ending Time: Chemist: 
NIA D. HERT 

Description Lab ID Description 
1 INITIAL LMCS CHECK STD A931-5575 11 
2 REAGENT BLANK R932-5675 12 
3 SAMPLE 3AP1191-1 A93s-sns 13 : 

4 FINAL LMCS CHECK STD A938-5575 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 Aliauot Vol. Aliauot Vol. 

LMCS CHECK STD 73C11 OC/.100 ml 

Lab ID 

' 

Final Vol. of 
Standard 

NIA 

A-6000-881 (03/92) 

11.3 



•• 

~ 

WHC-S0-WM-DP-025 
ION CHROMATOGRAPHIC ~m ~~Aft) - UNDIGESTED SAMPLE 

~ ... 
. I t:t>_.a - I o,..I 

"'STri"''D 

'l:u ....... ~,:;""-- 1.>lUNEX 

STUll"1~LIPC:. Rl::SUL I '-9'1&1. ~ 
:i I U VAL ~£.Z.. :;;ru,;c ta• ... •t. 

~"" 

.....,_ 
::iO•i ---,. 

--· L.,, - :,.;.:;- 10:; 

"I .Opt,-

...... 

C- ID 
l<LK 

"-•-· 
0 

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

-SU't 

.._ ... 
·,· 

,J., ... ,.l't' ... 

... 
' 

, __ 
•fz 

--1-1-rl 

__ , 

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

:1 
:! 

·! 

•I 

-SU'I 

~~N----· VlONEX 

S"TDII ?JellOC. RESULT •••SR 
0 ID VAL ~ :.;RF.C qf.,I 

- ·• ...., ... , __ , 

... "' , __ ... ....... 

"-'D 
::i llJ 

114 



.. . . \ilHC-SO:-\iJM-OP-025 fld::lc.~ 5 . ~ 0 . 
DATA REF'ROCESSEDA~f!lttflll ~ iM~ C~9 21: 04: 04 1992 

/,~:-::;; . 
·., ., 

________________ f!_f~~-~ -~':1 S_Pt1if11?-¥- ------- ·--=- ------·----=====------==-= =-======== . == 
1amole Name: LMCS/73C11DC Date: Wed Jan 08 15:09:50 1992: 
Jata File C:\DX\DATA\91010801.009 
Method c:\dx\method\SYSTEMl.mmt 
ACI Address: 1 System: 1 Inject#: 9 Detector: COM-1 

====================================~~=====~====~=========~======~=: ========~ 

REPORT VOLUME DILUTION POINTS RATE START S TlJF' {:)Rf::h F•:E J 

E:-: tern a 1 1 ,£ !BO'.", ~,Hz 

l.OCl"L<, \- -ft, ii'= 10 f 
Pk. net 
Num T imt:? 

Component Concentration 
l'J,-=i n,e t.Ot\C. ""';•~ • 

101 >F 'l,, ("CC' -------------------

M 

' us 

Cl' 

1 1.10 FLUDRIDE '.)~.'a q4_3~ ('1: (... (). :,23 ,, 
... ~ 1. 53 CHLOFHDE '1'?> . 1 47.S"2r i).724 
3 l..77 MITRITE 5~0 10 t;.'l.- ::,.121 
~l 2.55 BROMIDE 6.854 
5 2.87 NITF\?HE t,U, I o5'>.- 6.599 
6 4.18 PHOSPHATE 53, ,oi"2r '.:i. 3 15 
7 5.25 SULFATE flo3 qi .1'1..- '.:i. 966 

File: C:IDXlDATA 191010801.D09 Sample: LHCS/13C11DC 

18.000 
~ 1 

15.500 

13.000 

10 .500 

8.000 
J•NTRIT£ 

5.500 

3.000 

0.500 

-2.000 

0.00 1.00 2.00 

BEST AVAILABLE COPY 

3.00 
Minut11 

(). ( H) 6. 0:C'. 

H2iqht 

1491 
1490 
5068 
4622 
4340 
1215 
3037 

I· PHOSPHATE 

I 

1000 

Area Bl. %Delta 
Code 

8'l7'l 1 o. O(l 

7271 2 0.00 
33444 "? -1.85 ... 
33583 -. (I. (H) .;, 

41053 2 4.24 
15725 1 2.(>3 
45140 1 1 . 2'7' 

1 .ClJlFATE 

I 

1 1 1 I 1 1 1 , 1 , , , , I , . , , , , , , , , 1 
4.00 5.00 6.00 

~~---· ~ , }s/c,2-. 
SIGNATURE ABOVE REPRESENTS CHEMICAL fECHNOLOGIST/ · 
CHEMIST THAT COMPLETED THE ANALYSIS RUN ON PAGES 

TO . 

1.1.5 



M 

.... 

'• 

WHC-?D- WM-DP-025 . 
Addendum 5 Rev' -0, 

THIS PAGE INTENTIONALLY LEFT BLANK 

:U.6 



M 

: r,;-

'• 

WHC-SD-WM-DP-025 
Addendum 5-Rev 0 

'. ':··,, · •· ... · 
. . . :.·.;· 

,J . 

: =Samp 1 e =Name:= BLANf< =~/<i-t/3 ~-==================De, te: =l•Jed ==Jan= 08 = 15: 39: 15 =~ 9921 

Data File c:\dx\data\91010811.D02 
Method c:\dx\method\SYSTEM1.met 
ncI Address: 1 System: 1 Inject#: 2 Detector: CDM-1 

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

r;: EF'OFH 'v'OLUME 

1 

DILUTION POINTS RATE START STOP AF:EA REJ 

E:-:ternal 1 1805 5H::: 

Pk. 
Num 

0.09• 

0.069 

o.o« 

0.019 

us -0.006 

-0.031 

-0.056 

-0 .081 

Ret Component 
Time Name 

Concentration 

Rlt1: c:ldxldBIBU/1010811.002 Samplt1: BLANK 

0.00 6.02 

Height 

100(1 

Area Dl. i~Delta 
Code 

-0 .106 l-,--,-,.--r-r-.--.-,--.-rT-,-,....,..."T"""T--r-.......--.-,l'""T"..-r-,-r-.-"T"""T--r-.......--,-,l'""T" ......... ""T'""r-T""T"""T--r--r-T'...,.....,l'""T"-,-,.--r-r-T"-.-,-,-T'"T..,.-Y 

0.00 1.00 2.00 

BEST t-.V:4iLA8Lc COPY 

3.00 
Mlnutts 

•.00 5.00 6.00 

1 

-:: 

____________ _ _ _ ___ __, 



. :\ 0~3'..ftf~f'F:OCESSED ON Tr,u Jan 09 00: 40: 05 1992 
. . . ,., . ·:-..: .:;.~r·-·. · . WHC-SD-Wu-DP-025 ·:~ -~: ·~~- . . r-• 
, ··:'. r, :,':: . ·. .. . · Addendum 5_ Rev 0 

------------------------------- .--------------- ------------------------------
Sample Name: R935 Date: Wed Jan 08 16:15:22 1992: 

ta File : C:\DX\DATA\91010811.D07 
. ,et hod c: \d >: \method \SYSTEl"l1. met 
ACI Address: 1 System: 1 Inj ect#: 7 Detector: CDM-1 

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

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ 
' --------------------- .-----------------------r-------------------

External 1 101 1805 5Hz 0.00 6.0~ 1000 

Pk. 
Num 

·1 
2 
:, 
4 
5 
6 

r--, 50 .000 

-111.000 

~.000 

~~.000 

•. ,.000 

25.000 
'r.C' 
' 

20.000 

_ 15.000 

10.000 

5.000 
0-,. 

n nnn 

"·"""I 
·e.000 

F:et Component 
Time Name 

1.10 FLUORIDE 
1.52 CHLORIDE 
1.75 NITRITE 
2.68 NITRATE 
4.10 PHOSPHATE 
5.07 SULPATE 

Concentration 

177.724 
49.770 

1379.632 
5250.617 

1:,1.191 
318 .265 

File: C.-IOXl0.4 TA 19101(1811-DDl Sample_- R935 

• • NITflATE 
~ ; I 

~-NTRITE 

I • FUJOfllOE 

I 

I I I I I I I I I I I I I I 

1.00 2.00 3.00 
Mlnutts 

BEST AVAILABLE COPY 

Heiqht 

~,317 
10 65 

1382:, 
34280 

2BO 
1 ~50'..:::'. 

I · PHOSPHATE 

I 

I I I I 

-i.00 

Area Bl. %Delta 
Code 

3237(> 1 0 . 1)(1 

4823 1 · -1.09 
9459•t 1. -2.78 

406118 1 - 2. 42 
3•167 1 0.00 

21747 1 -2.25 

•-~•TE 
I 

I f I I I 
s.po 6.00 

1.18 

• 



M 

. .. •. ,
1
Adpe,ndum 5 Re,~ O~ .. · ~-~·t· .. . ... -, . . ,1.,f,.lll,tM~'··~,

1111 11 . '. ! · ·~ · ,~-~~!WJ~!l:~!r~l~~:~if;:(;);~/f~:!~ij~•'~ I ~f t;zi:~ir~ (;a1f?iHf::;:y\ ti:::(ti!:~:ffr.r~;tl . ! 11.' 
.. .. l•'l!;f.t.1~,(~,, '· ' ,. , ~-' ! , · , .. · ' . , ,. , , • · · ,.1,r~l•,-r ' .,.,.•-r .. , .. ,,.~ .•'·· I~ ., ,,,. ' · · , ·•., ' .,. (' · ., . · ~ · • 1' · 

., ... : ,:~+t :~\j~;,,;,·,>(-.)j. '<::. ' : , .. ,;:::(\(::'.;:~f~i:'.)~,.,,;:,,_. . ' ~- ·:;: -!: •/!; '. : / ·:>:; .): :>\~\'. -:!:( 

==============:B:q_Jl~k:!1=~::~:t=~'=:a~=~~==~'.====·=======~~~~= .. -=========~~= : 
Sample Name: LMCS/73C11DB Date: Wed Jan ·OB 16:37200 19921 · 
Data Fi le c: \d>:\data\91010811. D10 .. .· I '. . 

. Method c: \d >: \method\SYSTEML met .•: I .. ·· 
ACI Address: 1 System : 1 Inject#.: 10 Detectors CDM-1 · f . ,· 

=====================================:====================================c=•·•' \i . 
, • , , I 

REPORT DILUTION POINTS RATE START STOP AREA REJ 

External 

VOLUME 

1 101 1805 5Hz o.oo 6.02 1000 

Pk. 
Num 

Ret Component 
Time Name 

Concentration Heiqht Area Bl. ~mel ta 
Code 

------------------------------------------------------------------------,-----
1 1.10 FLUOF:IDE tk>,lfl, 50.545 1444 8044 1 0.00 
2 1.53 CHLORIDE 't!-.1'2,, 69.794 1467 6918 2 0.00 
3 1.77 NITF:ITE 103~ 507.433 5319 32752 2 -1.85 
4 2.53 BROMIDE 716.180 4b84 3 1l6~,3 2 -0.65 
5 2. 83 NITRATE IOL,~ 668 • 220 4 2 97 41168 2 3.03 " 
6 4.13 PHOSPHATE 101')., 521.034 1194 15218 1 0.81 
7 5 .13 SULFATE ~,. 3'7., 605 .173 3059 45354 1 -(l.96 

. -. File: t=ldxldahl.191010811.O10 Sample: /Jt,fCS/l3C11DB 

M . 13.529 

11 .029 

'• 
8.529 

J•NTl'IIT! - us 6.029 

3.529 

1.029 

·1 .•71 
0.00 1.00 . 2.00 

BEST AVAILABLE COPY 

3.00 
Mlnulll 

1- f'HO&t'HAT£ 

I 

•.00 a.oo 8.00 

1.1.9 



. WHC~SO-WM-DP-025 
.' Addeniium ·s · Rev 0 I -, . -·.,',~--~;, , : ;:iiii•· .. ,: ,,, . ,·;i\;~ft::~ 

I -r~; .. ·.- , Dlo~tmmon PARAMETERS- SYSTEMl.MET 
.: \ .:1(1" ''. ,,:\ . .:i:· -. .• .. . ·, .... ~ . 

( . .__ ________ ·_•._·; . ____________________ __, 

,, 

.. ; , j ,·'.~:\it.:., System P~rameters 

- ! System Name : syitj~l/qpm _ ~ 
>;.·._.: '..'}.' NLtmb~r of Oetect9r~ . .. ; ...... . -·~,,.,.,. · ......................... . 
;1.St( _;! De~~c;tor ·. 1 . Type.,~-;·'.~~-,'_'~' •• ~ ••• ~-~·-· •~~-- · ••••••••••.• ~.~-•• · •••••••••• 
,·i\1:ftHDetr~tor :_1 rea_l ':ti'Q.;1.Plot , sc!il~~)._(.~S) ••• ~ •••••• ~\ ~> .. ~ ..... . 
· ... >-. .. ,Rufi J, ~ime •(minutes), ••.•.. , ..... _.~ •. ~ ........................ . 

.. 

. .-.'··· .. ;tffSanij?.'l .~Ji.g ·Rate ( sec_c;>[ld~) •• · ••••• • ~-;~·~:.. ; ••••••••••• ! • ~ · •••••••••• 

?' . ':?!~,;} .. . . . r\!:i;!:' . . . ·. • : i . . 

~- DETECTOR 1 PARAMETERS 
Report Options 

Sa,,e Data File .....•......................... · ............. . 
Data File Name; c:\dx\data\91010801.D07 
Create ASCII F:eport File •••. • •••••••••••••••••••••••••••••• 
Print F:epot-t . . ............................................. . 
List Peaks Not Found in this run •.••.•..••.•••.••• . ..•...•• 
Report Unknowns Found in this run •.••• ••. ...••.••• , .. ..•••• 
Print Chromatoqrain • ••• ••••.•.. .• ...••.• • •.•.••••••••••.•••• 
AutoScale Chromatoq..-am to Hiqhest Peak •.••.•.• • ....•.....•. 
Fi 11 F'eaks l•,.i th, Co 1 or ••.••.•.•.••••••....•....•.•.• .• .••.. 
Draw Grid Lines on Chromatoqra~ ...•••••.•.. ~ .......•.•.••.. 
Label c.-,ith Peak Number •...•••....•..••........•.....•••..•. 
Label c.-JitH F:etention Times on Chnl11iatoqt-am ....••.•.....•... 
Label 1tiit:h Component Name •••• · • • •• : ••••• : •••••••••••••••••••• 
Fat-mat File Ma me: c:\d::\method\default . • prt · 

Intearation Parameters 
Start.inq Peak t,,Jidth (seconds) .......... ~ .. ..... _.... . .... . 
P,.;;ak Threshed d ( irN or uS/da t.a pt in terva 1 :, .... ..... . . ..... . 
F'eak Area Reject .•..••.•.•••.•••..•..•..•.. .. .... . .• . • . ...• 
Area Reject for Reference Peaks •••.•.. •. ..• .. . . .•..•...•••• 
Percent F:etentior, Time l>Jindo1t1 ·for Re ·fer-en.-::e.• P2aks •... .. .... 

Ti.me 

I.. 26 
l.28 

Inteqration Timed Events 

Desc r- ipt ion 

Start peak detection 
Slart pea k de tection 

Calibration Parametars 

Number Of Li.?Vt:'?ls fcir Cal ibt-ation • . • ..••...•..•• ••• •••••••••• 
Calibration Fit Tvpe •••••••.••• •• •••••.••. .• .••••.••••.•.•. 

· Replace Or Averaqe Calibrations ..... . .. .. ... . . .. •....• ..... 
E::ternal or- Internal Calibration ................•....•...•. 
Calibrate b'/ t• rea or Ha.i.c1ht ••••••••••• .•• •••••••••••••••••• 
Default Injection Volume, ..........................••.....• 
Default Dilu ti on Facte>r ....••.......•. .. .......•.........•. 
F:e5ponse F ~c tor for Unkno~•m Peaks •••••••••••••••••••••••••• 
Calibration Standard Volume · •..•••••........•.••........•.• 
Internal Standard Volume •••••••••••••••.•••••••••••••••••• 
Sample Unit •...••••••....•••.....•...•..•...•.••.•.••...•• 

1 
CDM-1 
20.00 
6.00 
0.20 

Yes. 

No 
Yes 
No 
Yes 
Yes 
Ye.s >-Yes 
No 0.. 
Yes 0 . 
No 
Yes (_'.' 

l' 

(' 

' t (; • ,:, 
,: , • 51)1) 

l COO 
.~000 
~ .. ( ) 

6 
(]u ,ldra -t: ic 
Replace 
E:: t2r-na 1 
Ar·e:, 
1. C 
l t) 1 . ,:, 
1 . (I 

1. (I 
l. 0 
PF'M 

~ 

i 
{ 
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. ., 
. I. . 

M ·· : 

c,-. 

.. ~-
-.. 

, ) . ) I , .. , V . 

. · \ , . . :. , ..... . 

,-.;e1c:re: r 11 ... E: rt=ct t- r- ..... uur .~111:. 

Amount = KO · + 1<1 tArea + 1,:2*•1rea•-•:2 
KO = 6.84259E-002 
Kl = 5.41881E-005 
K2 = -6.00022E-011 

WHC-S9-WM-DP-025 
Ad'dendum 5 Rev 0 

Leve 1 Amour, t 

1. 1 . 1. C>OOOE -001 1902 
2 2.BOOOOE-001 42=·6 ..,. _, ~ •. 60(11)0E-OOl 8846 
4 1.12000E+OOO 17365 
5 2.19000E+OOO 42679 
6 4 . 22000E +000 8-LJ°l 75 

Ccin-:pcm£m t # 2 CHLDF: J DE 
Reterence Peak FLUORIDE 
Amc:.,unt =KO+ KltArea + K2tArea**2 
i::. c, = 
,,::1 = ,_ .. ,.., 
;· .. ..:. 

3. 4 263~,E-(H)2 
9. ~,3630E-00~1 
-6.22379E-011 

Level Amount 

1 1 . 30000E-OO 1 
2 3. 30(1t.)OE-001 ..,.. _, t,. 6•.)000E-(H)l 
4 l • 31 OOOE -t-000 
C: ~· 2. 58000E +(11)(> 
6 ~ .. OOOOOE +000 

Com~onent # 3 NITRITE 
Reference Peak FLUORIDE 

Area 

1239 
3208 
6502 

l2E186 
27623 
53889 

A11,c:.,urrt = kO -t · l<l*Ar·e.a + K2it:Ar£"-:a*lt2 
1::: (, = 4.41~1~54E-(H) 1 
~l = 1.39994E-004 
K2 = -2.77337E-012 

Lev1?l Ameiunt 

1 1.250(10E.+000 
2 3 . 1 OOOOE +00(1 
3 6.l.8(10(1E+OOO 
4 1.22300E+001 
C ~· 2.40000E+001 
6 4.62200E+001 

Area 

7115 
19523 
39962 
81819 

17096::', 
328741 

Heioht 

349 
848 

1706 
3475 
7321 

12636 

f--:eterrtion Time 
l•Ji.ndov, Size 

I leiqht 

2~.2 
~,67 

r 
1337 
2429 
~.o~,a 
9322 

Retenli.on Time 
vJir,dow Size 

Heiqht 

1213 
3097 
:'.:,86(1 

12982 
24711 
45930 

1 . 4 :.· 
7. OOi: 

1.65 
7 .OO'l. 



., 

) 
) 
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WHC-S0-WM-DP-025 
Component fl ~. BROMIDEAddendum _S Rev O r:et::intion TimE· 
Re-Ference Peak FLUOEIDE l•lindoi.-, Size, 
Amount= KO+ KllArea + K2tAre~t~2 
KO = 8.78746E-002 
Kl = 1.819~5E-004 
K2 = 5.81300E - 010 

Level Amount 

1 J.2600(1E+OOO 94.18 
2 3.l4000E+OOO li)1)41 
":! -· 6.26000E+OOO 4-~1736 
4 1.23900E+OOl 4 7 85::, 
5 2. 4 :::'.,1 OOE+C>Ol 98344 
6 4 . 681. OOE +O(, 1 167809 

Component.# b F'HOSF'I-IAi"E 
Reference Fe2.I, FLUOF: I DE 
Amount = t:::O + Kl*An:~a + 1,:2 tArea~t: :2 
KO = 3.9931BE-001 
Kl = 3.17750E-004 
V? = -3.28707 E-010 

Level Amount 

1 

":! -· 
4 .. ~· 
6 

1. 14{)0(,E-t-O,:,o 
2. e ::;,:,ooE+OOO 
~:= . 6 :30•.)i)E+OO(• 
1 . :· ::'::6(10E ·I· U(i ,'._ 
: ·· • 1 EIE)OOE ·hH) J 
4. ::· 1 :':,OOE ·M) :J 1 

Component# 7 SULFATE 
F:e-, fe r ence Peal : . FLIJOF: 1 DE 

2 7 13 
3•.)8b 

l.!:,7!H 
3 ..:17~.7 
74341 

l ~,6618 

Amount= KO+ Vll~r ~ a + K2*Are,ali 2 
KO = 4.93833E-001 
Kl = 1. 23085E- 004 
V? = -4.10577E - 011 

Leve 1 {~mount Area 

1 1 • 26(1(H)E +(1(1(1 8321 
2 3. 14000E·H)0(1 21548 
3 6.26000E+O(IO 46141 
4 1.23900E+001 97737 
5 2.43100E+001 210064 
6 4.68100E+001 440811 

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

:~ .. ·:~.· : _ _. , 

He, iqht 

:.43 
957 

2 477 
4298 
8~,21 
8473 

Retention Time 
talindo1•1 Size 

Heiqht 

22<;' 
626 

1277 
2630 
=1!~:16(> 

11077 

r\E! tention Time 
l•li.num-, Size 

Heiqht 

~,46 
1429 
2990 
6333 

13628 
27239 

. ~, .. 'j· -,~ ,i • . . 

BEST AVAILABLE COPY 
, -••: .· 
. ... . ' 

2. 5~. 
1.00'l. 

1(1 ~00~·: 

4.90 
10.00% 

;::{\~\: .. :~: 
: ' .. 
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WHC-SD-WM-DP-025 
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IC Control File: C:\DX\METHOD\SYSTEM1.TE 

Step Time Description· 

Init CDM-1 AutoOffset Off 
lrd. t CDl"l-1 Recorder Mc1rk OFF 
Init CDl'l-1 Temp. Comp. = l.. 7 
Init CDM-1 RecordE-r Ranqe = 
Init CDM-1 Cel 1 ON 
Ir, it. CHA Heater = 25 Deq. ,-

'-' 

Init './alve p., OM 
Init \.1c1 l ve B ON 
Init Inject Val ve OFF 
Init ACI {\u t.osn,p Or-F 
lrd t ACI F:LY -. ..::. OFF 
Ird t P:C I TTL 1 OFF 
Init ACI TTL 2 OFF 
Ir, it AC! AC 1 ON 
I r,i t GPM Start 
Ird t GPM Hold Grad ier, t C 1 c,c I:: 
Ir:it GPM Reset ON 

1 0.0 CDM-1 AutoOffset 01-J 
1 0.0 Start S.:1mp I inq 
1 0.0 GPM Reset OFF 
2 0. 1. CDM-1 Recorder Ranqe = 
2 0.1 Inject V?.lve OM 
2 (I. j GPM F:un Gradient .,.. _, '.?. 6 Inject Valve 
4 3. () ACI Autosmp 

GpmFile: C:\DX\METHOO \ SYSTEMl.GPM 
Lo Pressure Limit= 200 
Hi Pressure Limft = 2000 
Eluant 1 - DI WATER 
Eluant 2 - SODIUM CARBONATE 
Eluant 3 - SODIUM BICARBONATE 
Eluant 4 - _Eluant 4 

OFF 
ON 

Clock 

I Deq C 
0.1 us 

10.0 us 
r 

Time Flo,., 

o.o 2.0 

'l.1 

·94 

'l.3 'l.4 1/5 \16 Comm~nt 

; 9 8 (l 

i;·. 

8 -t:.·~--- .-·· .t'., \ 'f. c: /\ r.,_Lc 
- / •'-\.I.Jr -- •• -:_,·,,. :..,., L,_ 

. i~ : :0

'" i .. . , '. :··. 
• . . !".'f:• •, . ,. · 

:; .. : : .~~; ·~'. .. :, 
j . I I 1 , 

. : :flt)'.: . 
. ~·)\,\;~· .. /:· 

(I (I 

.' .~/' . ...
:::Jt-.'\ 

. f ;' • 
.. . ~·.;rt,, . · . . 

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

i( 



Lab Segment Serial No.: 
R935 
Analysis: 
GAMMA ENERGY 

Instrument: 
WB57237, WB57265 
Technologist: 
S. LAI 
Starting Time: 
N/A 
Ending Time: 
N/A 

Description 
1 INITIAL LMCS CHECK STD 
2 REAGENT BLANK 
3 SAMPLE 3AP1191 ~ 1 
4 FINAL LMCS CHECK STD 
5 
6 
7 
8 
9 

10 

WHC-SD-WM-DP-025 
Addendum 5 Rev 0 

WESTINGHOUSE HANFORD COMPANY 
222 S LABORATORY -

ANALYTICAL BATCH 
Customer ID: 
3AP1191-1 
Sample Prep: 
UNDIGESTED 

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

Date: 
01-08-92 

Temperature: 
N/A 
Chemist: 
S. CATLOW 

Lab ID Descriotion 
R931-5530 11 
R932-5630 12 
R935-5730 13 
R938-5530 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 48649/.100 m L 

SAMPLES RERUN. 

Lab ID 

Final Vol. of 
Standard 

N/A 

A-6000-881 (03/92) 

124 
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GAMMA ENERGY ANALYSIS - UNDIGESTED SAMPLE 

--GEA _ .... 
? 

--:, RECOVERY 

,._, 
25 ,..._ 

1 

......... s..,...._ 
N 935.-5730 10::IAP 

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

12-16-91 15151 25 --uEA -L.A-548-121 -uCI/L --,' r-, -lo· .r•• 
COIJIH AS uCI/L 
LAS£R Pf.11-ITOUT 

- - ~ 

_. ~-to -. .J J>-,C.·/J.. 
49.H i.c,t 
1..,:tJ t!' ~,i l 

-•O 
:::IAP891-3 

RERUN 
.. 

1 

--GEA _ .... 
? ,u..e_ 
........ c:...ic .......... ,_.... 

COUNT AS uCI/1.. 
L.ASER PRUflOUT 

a.. , ........ 
12-16-91 1~•&4'1 -uCJ/1.. 

.. ..... 

C-10 

IJLK 

·--12-16-91 15:56 -- c-.,c:.. 
·=-: RECOVERY IH Z'IW 

-•o 
SlD 

~~---;;::- 11/J~ 1 DER 
R901 STD VAL (S•l\1 • 1-~i~,~~,-C/J.. 
RESULT 
R905 
RESULT 

,-1-,. 

::REC •11 ••/ STD VAL. . >4U....., ' ID~ > • 
:, REC I , ,1 

C.. · to ·- , .1t,,,.•,,,.;'.l 
'/. ll..'c...t""1 : ,oi/· 

• 1 

,. ... , 

....... ~ 
L.1 I 

I 
..... 
2!• .... _ 

-1 1 

--- 125 
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' * * * * * * * * * * * * * * * * * * * * * * *.* * *· * * * * * * * * * 

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

' * - * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

:ANBERRA SPECTRAN-F V2.06 SOFTWARE 

'22-S COUNTING ROOM 09-JAN-92 00:04:24 

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

ICA UNIT NUMBER: I / ADC UNIT NUMBER: 2.0 
lETECTOR NUMBER: 2 / GEOMETRY NUMBER: 43 
;PECTRUM SIZE: 4096 CHANNELS 
JRDER OF SMOOTHING FUNCTION: 5 
!UMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK 
'EAK CONFIDENCE FACTOR: 85.oi 
:Q,~NTIFICATION ENERGY WINDOW: +- I. 50 KEV 
:RROR QUOTATION: 1.96 SIGMA UNCERTAINTY 

: IRONMENTAL BACKGROUND SUBTRACTED 
-~B CALCULATION PERFORMED 
1EASURED ENERGY DIFFERENCES LISTED 
11:JtTIPLET ANALYSIS PERFORMED 

;~ CTRAL .DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANO: 
\M. :D BY: 69549 

5AMPLE DESCRIPTION: R931-5530 
~EOMETRY DESCRIPTION: 22ML LIQ 
5AMPLE SIZE: l.OOOOE-03 LI 
5TANDARD SIZE: l.OOOOE+OO EA 
~MLYSIS LIBRARY FILE: ANL205 

/ CONVERSION FACTOR: l.OOOOE-01 

:OtLECT STARTED ON 8-JAN-92 AT 23:14:13 

:o LECT LIVE TIME: 
REAL TIME: 
DEAD TIME: 

3000. SECONDS 
3002. SECONDS 
0.07 % 

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

:NERGY CALIBRATION PERFORMED 17-MAR-89 
1 :FFICIENCY CALIBRATION PERFORMED 16-MAY-91 

' 

j!f i 
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'. 22-S COUNTING ROOM 
WHC-S0-WM-OP-025 
Addendum 5 Rev 009-J~N-92 00:04:24 

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

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

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 I. 72 138. 1705. 
48 661.85 36. 
SC 1591. 57 795.38 1.80 92. 1114. 
6C 1603.63 801.41 I.BO 79. 124. 
7 2345 .97 1172. 54 2.39 79. 904. 
8 2664.37 1331. 73 2.09 17. 895. 
88 1332 . 24 9. 

~ B 
2921.88 1460.48 2.58 4. 154. 

1460.85 156. 

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

: . - MULTIPLET ANALYSIS CONVERGED NORMALLY 
f"2 E~VIRONMENTAL BACKGROUND PEAK 

3A,KGROUND SUBTRACTION PER~ORMED USING FILE BK0012 . 
3ACKGROUND DESCRIPTION: 8KG 
3'ru!KGROUND COLLECT STARTED ON .30-AUG-88 AT 16:46:00 
3ACKGROUND LIVE TIME: 60000. SECONDS 

.. -

% 

24.5 

22.6 

5.8 
5.2 

13.9 
7:3 

20.1 
7.3 
6.7 

37.4 
16.4 
3.8 

NUCLIDES 

CS-134, 
· EU-152 

CS-134, 
81-207 
CS-134 
CS-137 

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

K-40 

;,t 

I 
' ' 
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. . - . .. -. - - . - -
~22-S COUNTING ROOM . 09-J~N-92 00:04:24 

;AMD' ~: R931-5530 
)A·, JLLECTED ON 8-JAN-92 AT 23: 14: 13 
)ECAYED 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 

mcLIDE 

\M-241 
\M-243 
3A-133 
3A-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 

:Jt..-S l 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 

- I . Jt ~-,s-cr"'./ 
\~1 ·'-' 

604.70 -0 .43 \~~-1 -jl[_ ~,JS-o/1,, :S-137 7.57E+Ol +-5.79E+OO 7.57E+Ol +-5.79E+OO 661.65 -0.44 
Elf 52 LLD<4.66E+OO LLD<4.66E+OO 1408.01 
EU-154 LLD<3.70E+OO LLD<3.70E+OO 1274.45 
EU-155 LLD<4.11E+OO LLD<4 . 11 E+OO 105.31 
F~"59 LLD<3.62E+OO . LLD<3.62E+OO 1099.25 
I-131 . LLD<l. 60E+OO LLD<l.60E+OO 364.48 
K• LLD<2.13E+Ol LLD<2.13E+Ol 1460.75 
LA- . . .J LLD<l. 09E+OO LLD<l.09E+OO 1596.20 
"1N-54 LLD<l. 33E+OO LLD<l.33E+OO 834.83 
NA-22 LLD<l.31E+OO LLD<l.31E+OO 1274.55 
Nl3-95 LLD<l. 64E+OO LLD<l.64E+OO 765.78 

-237 LLD<8.56E+OO LLD<8.56E+OO 86.50 
PU-239 LLD<l . 19E+04 LLD<l.19E+04 129 . 30 
P..U,241 LLD<4 .05E+05 LLD<4.05E+OS 148.57 
RA-224 LLD<2.59E+Ol LLD<2.59E+Ol 240.99 
~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.ISE+OO 

STANDARD DEVIATION• 

EBAR •*****MEY/DISINTEGRATION 
MAXIMUM PERMISSABLE ACTIVITY• l.28E-09 UC/LI 
TOTAL MEASURED ACTIVITY• 1.99E+02 (+-9.15E+OO) UC/LI 
% TECH. SPEC.•******(+-****) 

0. 16 

• 



.. 

QUOTATION AT 1.96 SIGMA 
~FIDENCE LEVEL AT 85.0% 

PEAKS NOT USED IN ANALYSIS 

:NTROID ENERGY NET AREA ERROR 
~ANNEL KEV COUNTS % 

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 5 Rev 0 

GAMMAS/SEC 

l.90E+Ol 
3.06E+Ol 
2.IOE+Ol 

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION 

ENJROID ENERGY NET AREA ERROR GAMMAS/SEC 
HANNEL KEV COUNTS % 

1460.48 154. 16.4 4.SOE+Ol 

129 



WHC-SD-WM-DP-025 
;i; * * * *' * * ')f: ;:,. ;f: * 1f. * 1/. 1/. * ;,; \"d~ndun; 5*Rev 0 * ;-:< 1.< * * /.( 
l 

Gt"1l1MA SF' EC TR u· M i'-t N Ii L Y 3 l S ,i 
;f 

,f. ., , * ;t; ;t: * * * ,;: * /f. * ;: ;;< /,( ;f: * ii: ii: ~: * * ~: ;f: >:( * >:( * 'ii. ;-~ 
* 

~;:;~ "f!.,:,. i~ 

C ,:111 BE F: F: () SPEC TF: ;-HI - f 1.' 2 , 0 6 SO F Hh', F: E 

222-S COUNTING ROOM 

,; l·I (, L '{ ;:i I :; F' ~ R ~ M E T E R S 

MC~ UNIT NUMBER: 1 , 
DETECTOR HUMBER: 2 , 

ADC !IN IT NUMBER: .· , ,., 
GEOMt:T:=:Y i-lUMBER l ·13 

SPECTRUM SIZE: 4096 CHANNELS 
ORDER UF SMOOfHIHG FUHCTION: 
NUMBER OF BACKGROUND CHANNELS: 
F'Erti-: COi·lfI[ll::NCE F::,croR: l-!:i . Oi; 

... ... 

1 DENT IF I u~ TI ON ENEF:GY IJI NDO W: +·· l , :.'io l(FI) 

ERROR OUUTATIOHt 1,96 SIGH~ UNCERT~[HTY 

~VIRONMENTAL BACKGROUND SUBT~()CTED 
LD CAI.Cl.JU, rI 01·1 F·ElffORHED 

MEAS U F: ED ENE R G Y JI I F FERENC f. S L I S T ED 
ULTIF'LEf ~H~LYSXS PERFORMED 

-s-;::· EC TF: AL DAT A F: E AD D I R EC Tl. Y FF: 0 M i·l l.l L T J C: H ,',1 i·Hi EL ,:: /H: L Y:;: ER ..; l·I O ; 
,J;I-U, L Y Z E [I F Y : IJ F: : 

c ~LE DESCRIPTION: F:932-5630 103AP 
G~JMETRY DESCRIF'TION: 22ML LIQ 
SAMPLE SIZE: . 2,2000E-02 LI 
S T Mm A RD 5 I Z E =. · I. , 0 0 0 0 E + 0 0 EA 
J NALYSIS LIBRARY FILEI AHL205 

/ CDi·!'..Jf:.F:SION Fi'.,C.TQF;; . :i. , •:••:i(W!: ·1·11 () 

L OLL EC T S Hr F: T f [I LIN ·1- J Ml - ? 2 :il O 3 : ~; 1 ; 1 3 

~ OLLECT LI'JE TIME: 
~ l~E(,L TIME ; 

llEAD TIME: 

3000 , SECONDS 
- 3002, SECONDS 

0, 07 /. 

DECAYED TO 0 • [I t1 Y S ~ 0 , 0 0 0 0 H O U F: S B F. F OR E·: ·1 1-1 E S f hF: 1 [I F C IJ I L E:C T 

ENERGY C~LIBR~TIUH PE~FORMrD 17-H~R -- 89 
fFFICIEN~Y CALIBRATION FERFORMED 16-M~Y-91 

BEST AVAILABLE COPY 
.---130 



'• 

r [ h I{ 

I< CENTROID Fi-lF-:F:r3 ·,- FWHM 
CHANt!EL l<E1i KE 1.J 

l 2921 • 16 .l 460, 1.2 1 6 c~ • ! 

l J-:i l•ViO '"'C" 
1- 0._1 

ERROR QUOTATION AT 1,96 SIGMA 
PE~K CONFIDENCE LEVEL ~T 83 , 0% 

·wHc-so-WM-DP-025 
-Addendum 5 Rev O 

t, N ;, L 't' S I S 

BhCl•:Gi-11:1 NET (i;;:r:::-'1 

COUNTS COUl-!l::: 

4 ( U,7 
1 '.:ib 

D - ENVIRONMENT~L BACKGROUND PEAK 

I 

Bt1CKGROUNU SUBTRACTION PERFORMED UF-ING FILE f:l':001.2 
BACKGROUND DESCR I FT I ON! f:-:IW 
BACKGROUND COLLECT STHF:TED ON 3(1-AUG-SF.: ,:".:T 16: 46: (i·) 

BACKGRUUHD L.IVE TIME: 600C11). sEr:01rns 

M 

EF:F:OF; MUCL I l:!E f:; 

-'• 

1 :; I I r:-40 
_, :• 8 

BEST AVAILABLE COPY -- 131 



222-S COUNTING. ROOM 

SAMPLE: R932-5630 lOJAP 

;WHC-SD-WM-DP-025 
.Addendum 5 Rev 0 

DATA COLLECTED ON 9-JAN-92 nr 03!31!13 

o 9 - ..J Hr.! - 9 2 o -1 .: : .i ; .:~ :i 

p r:-r:: HYE(I TO o. [1(1YS , 0. •.)000 HUIJES BEFOI \ E TH[ sr,:r1-n OF CIJLl .f:: CT, 

R ~ D I O N U C L I D E ,:, M ~·: L Y S l 3 

IWCL I DE ::, CT I I.' I T '( C L1 NC I~ MT r'. 1'1 T l O l·I :i: i·I u C .i. / L I 
J:IEC,':Y 

HE~SURED ERROR CORRECT~D ERROR 

t,/1-241 
t1M-243 
l<H - 133 
f.lA--140 
CEF'Rl -·14 
C0-60 
CF:-51 
CS-134 
CS-137 
El.1-152 

O'l:. U-154 
•~Ll-1 ')r-; 

~ E-59~ 
f"i[ -131 

K-10 
l:.A-140 

: i·iN-54 
~ A-22 

~,:-.... . ~· .. , J 

l·c. .. 2 3 7 
.fi-' U-239 
F-'U-2•ll 

, n, ;1-2:>l 
r,;:H·-226 

~ U-103 

LLD <2.49E-01 
LLD <6,99E-03 
LLD <1,1J[-03 
LLD <l,~lE-02 
LLD <3.77E-02 
LLD <6.45E-03 
LLD <2,73E-02 
LLD <3,57E~03 
LLD<6,0L E-03 
LLD <3,42E-02 
LLD <1,34E-02 
LLD < l , 18~-02 
LLD <9.91E-03 
LLD <3.39E-03 
LLD <1,02E-01 
LLD <7.56E-03 
LLD <4,01E-03 
LLD <~ , 7~E-03 
LLD < 4,08E-03 
LLD <2.77E-01 
LLD <3.~7Et01 
LLD <1.05Et03 
LLD <6,33E-02 
LLD <6,0 ~F-02 
LLD <3,19E - 03 

...Q l.1103 LLD <3,36E-03 
1~ URH10,; LLD <7,01E-02 
~ B-125 LLD < 3. 2,1 E-02 
SE-75 LLD <4,33E-03 
!';N-113 I .. L0 <1.82f::-03 
SR-85 LLD <4,66E-03 
TH-228 LLD <2,97E-01 
LI - 2 3 3 I. Ut < 1l , 1 M·: - 0 3 
Y-88 LLD <3 , 12E-03 
ZN-65 LLD <1,52E-02 
ZR-9~ LLD <6 , 37~-03 

L L II < .: , ,1 9 E - 0::: 

LLD <6,,9E-03 
L L I) < 4 , 1 ~S E - 0 3 
LLD <l. •11 E-02 
LLD <3,77E-02 
LL ti < 6 , 4 ~i E - 0 3 
LLit < 2,7:iE.-02 
LLI• <3, :i7E-03 
L LJ) < 6 , 0 .:.r-: - 0 3 
LLD <3 , ·l2E-02 
LLD <1.34E-02 
LLD < l , lHF-:- 02 
LLD <9,91E-03 
LLD <3 . 39E-O:-, 
LLD <l,O)E-01 

. LLit < 7, :::6E-O:-~ 
"LLit <A,OH-03 
LLD <-1 , 7-:"iE·:-C,3 
LLD -A, C,8E-03 
LLD <2,77E-02 
l. L n- :: .3 , 17 Et O 1 
LLD <1,05Et03 
LLD <6,33E-O:C: 
LL D<6 , O~iE-02 
LLD <3 . 19E-03 
LLD <3,36E-03 
LLl:t <: 7 , 0J.E -· 02 
L L D < 3 , 2 ·1 E - 0 2 
LLD < -~ , 3 3 E - 0 3 
LLU <'1 ,. B? E-03 
LL.n -,:-1, 66E-03 
L.Ut -,:::. 97E -·O 1 
U.Ll<1 , lbF-:-03 
L Lft < 3 • 1 2 F. - C• 3 
LLI• <l , :i2F:-02 
U .. fl < 6 , 3 / E-C.·3 

I, E F" Cl R T 

El·IEH!iY COi·IFr,F: [ '.-; OH 
i I< E :,.1 i 

E ;.:r EC f" [1 [ FF 

3 9 • :.; -·l 
7 4, c, :;-

3:i6 , c, ;? --- ~,-,._, -~ / • .J ... 

133, ::-, .1. 

1332 >3 0 
320.09 
793.84 
661 , 6~ 

1106, 0 1 
1274,4~ 

10:; , 31 
1099 ~: :~ 

3 6 .. l. ,1 B 
H,60 , 7~_; 
1 ::i96, :::.-::, 

834.8 3 
12 7 ~1 : ::; ~; 

? 63, 7 8 
~, - .. , 
00 • 1...1 ', ..' 

129 :. 3 (, 
148.~ 7 
_240,~C 
186 , 1 0 
497.08 
497,0 8 
6~1 , 8 0 
176. 3~ 
2 64, 6 6 
3 ')1 :- C7 
:;13~7? 

84,3 7 
1:3'..i , 7 1 

1636 .. Gt·, 
1113,. ::; :-.; 

7~i6 > 7::; 

TOTM_ O,OOl::-01 t-O,OOE-01 0 , 0 •> E - () 1 t - 0 , 0 0 E - 0 l 

ERROR QUOTATION ~T 1,96 SIGMA 
LLD COM F I DEN Ci:-: I.. EVE L r, T 8 :j , 0 ;~ 

t1LL DETECiEit PEAKS WERE USED I U Tl-IE t1J.1t1L n;rs 

r.:- Er, j,; S E L I M I N ,~, T :--: [I [I'( Br, CI{ G? 0 ' ·' i·! 0 SI .I B Tr.: r, r: r J: 0 i~ 

BEST AVAILABLE COP, 
131.1 

I 
,; I 

-= 



:~ 9 2 1 , 1 6 1 ,l 6 0 , 1 2 167, 13,7 1,68Et01 

. -~-SD-WM-DP.:.025 
uuendum 5 R . ev o 

M 

BEST AVAILABLE COPY 
--· 1.32 



-WHC-SD-WM-DP-025 
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* * * * * * * * * * * * * * * * * * * * * * * '* * * * * * * * * * * * * 
* 
* 
* 

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

* . * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

CANBERRA SPECTRAN-F V2.06 SOFTWARE 

222-S COUNTING ROOM 09-JAN-92 09:40:52 

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

MCA UNIT NUMBER: 1 / ADC UNIT NUMBER: 2.0 
DETECTOR NUMBER: 2 / GEOMETRY NUMBER: 42 
SPECTRUM SIZE: 4096 CHANNELS 
ORDER OF SMOOTHING FUNCTION: 5 
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK 
PEAK CONFIDENCE FACTOR: 85.0% 
IDENTIFICATION ENERGY WINDOW:+- 1.50 KEV 

ffROR QUOTATION: 1.96 SIGMA UNCERTAINTY 

ENVIRONMENTAL BACKGROUND SUBTRACTED 
i iD CALCULATION PERFORMED 
'MEASURED ENERGY DIFFERENCES LISTED 
..MULTIPLET ANALYSIS PERFORMED 

. ALYSIS OF SPECTRUM SAVED IN DISK FILE: SD2983 
A~'· ' YZEO BY: 63099 
,"I 

~MPLE DESCRIPTION: R935-5730 
GEOMETRY DESCRIPTION: 22ML LIQ 

, AMPLE SIZE: l.OOOOE-03 LI / CONVERSION FACTOR: 4.9505E-03 
'sTANDARD SIZE: l .OOOOE+OO EA 
-ANALYSIS LIBRARY FILE: ANL205 

•COLLECT STARTED ON 9-JAN-92 AT 08:06:33 

LLECT LIVE TIME: 
REAL TIME: 
DEAD TIME: 

3000. SECONDS 
3002. SECONDS 
0.07 % 

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

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

--- i.33 



222-S COUNTING ROOM 

~HC-SD-WM-DP-025 
,Addendum 5 Re~ 9 

. o~- AN-92 09:40:52 

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

~ .. CENTROID ENERGY FWHM BACKGND NET AREA 
CHANNEL KEV KEV COUNTS COUNTS 

1 1323.12 661.17 1.67 98. 13129. 
1B 661.85 36. 
2 2920.61 1459.85 2.79 12. 155. 
28 1460.85 156. 

ERROR QUOTATION AT 1.96 SIGMA 
PEAK CONFIDENCE LEVEL AT 85.0% 

B - ENVIRONMENTAL BACKGROUND PEAK 

BACKGROUND SUBTRACTION PERFORMED USING FILE BK0012 
111ttKGROUND DESCRIPTION: 8KG 
BACKGROUND COLLECT STARTED ON 30-AUG-88 AT 16:46:00 

ACKGROUND LIVE TIME: 60000. SECONDS 

M 

· N 

ERROR NUCLIDES 
% 

1. 7 CS-137 
13.9 

17 .5 K-40 
3.8 

:134: 



-WHC-S0-~M-OP-02~ 
Mdendum 5 Re'f 

222-S COUNTING ROOM 09 ~JAN-92 09:40:52 

SAMPLE: R935-5730 
0/ COLLECTED ON 9-JAN-92 AT 08:06:33 
DL ; EQ 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.04E+02 LLD<l.04E+02 
AM-243 LLD<2.67E+Ol LLD<2.67E+Ol 
BA-133 LLD<2.44E+Ol LLD<2.44E+Ol 
BA-140 LLD<6.68E+Ol LLD<6.68E+Ol 
CEPR144 LLD<l.50E+02 LLD<l . 50E+02 
C0-60 LLD<l .07E+Ol LLD<l .07E+Ol 
CR-51 LLD<l .32E+02 LLD<l .32E+02 
CS-134 LLD<9.69E+OO LLD<9.69E+OO 
~ -137 5.80E+03 +-l.56E+02 5.80E+03 +-l.56E+02 
EU-152 LLD<4.98E+Ol LLD<4.98E+Ol 
ftl -154 LLD<2 . 59E+Ol LLD<2 .59E+Ol 
~-155 LLD<4 .83E+Ol LLD<4.83E+Ol 
FE-59 LLD<2 . 26E+Ol LLD<2.26E+Ol 
-131 LLD<l.89E+Ol LLD<l .89E+Ol 

K-40 LLD<l.06E+02 . LLD<l . 06E+02 
ll!A-140 LlD<9.68E+OO : LLD<9 .68E+OO 
MN-~4 LLD<9.09E+OO LLD<9.09E+OO 
t0 LLD<9.20E+OO LLD<9.20E+OO 
JiS-:1~ LLD<9.18E+OO LLD<9.18E+OO 
NP-237 LLD<l.03E+02 LLD<l.03E+02 
~ -239 LLD<l.50E+05 LLD<l.50E+05 
PU-241 LLD<4 . 70E+06 LLD<4.70E+06 

-RA-224 LLD<2 .89E+02 LLD<2.89E+02 
RA-226 LLD<2 .81E+02 LLD<2.81E+02 

-103 LLD<l .89E+Ol LLD<l .89E+Ol 
.RU103 LLD<l.99E+Ol LLD<l.99E+Ol 

. <tlt!RH106 LLD<2 . 93E+02 LLD<2 .93E+02 
SB-125 LLD<l.44E+02 LLD<l .44E+02 
SE-75 LLD<2.07E+Ol LLD<2 .07E+Ol 
SN-113 LLD<2.47E+Ol LLD<2.47E+Ol 
SR-85 LLD<l.85E+Ol LLD<l.85E+Ol 
TH-228 LLD<l.17E+03 LLD<l.17E+03 
U-235 LLD<l.85E+Ol LLD<l.85E+Ol 
Y-88 LLD<9.49E+OO LLD<9.49E+OO 
ZN-65 LLD<3.31E+Ol LLD<3.31E+Ol 
ZR-95 LLD<l.70E+Ol LLD<l.70E+Ol 

TOTAL 5.80E+03 +-l.56E+02 5.80E+03 +-l.56E+02 

EBAR a***** MEY/DISINTEGRATION 
MAXIMUM PERMISSABLE ACTIVITY• l.16E-08 UC/LI 
TOTAL MEASURED ACTIVITY= 5.80E+03 (+-l.56E+02) UC/LI 
% ·. ''i. SPEC. • ****** ( +-****) 

ERROR QUOTATION AT 1.96 SIGMA 
LLD CONFIDENCE LEVEL AT 85.0% 

· ENERGY COMPARISON 
(KEV) 

EXPECT DIFF 

59.54 
74.67 

356.02 
537.27 
133.51 

1332.50 
320.09 
795 .84 
661. 65 -0 . 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 

-~-- ~ 

I 

.---· 1,35 
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M 

N 

. M 

c,,. 

#WHC-SD-WM-DP~o2s 
'Addendum 5 Rev O 

1ETECTED PEAKS WERE USED IN THE ANALYSIS 
i 

.. 

---136 
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* * * * * * * * * * * * * * * * * * * * * * * *" * * * * ~ * * * * * * * 
* 
* 
* 

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

* * - * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

CANBERRA SPECTRAN-F V2.06 SOFTWARE 

222-S COUNTING ROOM 09-JAN-92 15:00:15 

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 
JETECTOR NUMBER: 2 / GEOMETRY NUMBER: 43 
5PECTRUM SIZE: 4096 CHANNELS 
JRDER OF SMOOTHING FUNCTION: 5 
~UMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK 
PEAK CONFIDENCE FACTOR: 85.~ 
ID~TIFICATION ENERGY WINDOW:+- 1.50 KEV 
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY 
,-, 

ENVIRONMENTAL BACKGROUND SUBTRACTED 
Let,i CALCULATION PERFORMED 
~EASURED ENERGY DIFFERENCES LISTED 
~tttTIPLET ANALYSIS PERFORMED 

~NALYSIS OF SPECTRUM SAVED IN DISK FILE: ·sD2988 
~~ ~ED BY: 

S-A~PLE DESCRIPTION: R-938-5530 
GEOMETRY DESCRIPTION: 22ML LIQ 
~PLE SIZE: l.OOOOE-03 LI 
STANDARD SIZE: l.OOOOE+OO EA 
AID\LYSIS LIBRARY FILE: ANL205 

/ CONVERSION FACTOR: l.OOOOE-01 

Ol.LECT STARTED ON 9-JAN-91 AT 13:42:00 
0-

COLLECT LIVE TIME: 
REAL TIME: 
DEAD TIME: 

3000. SECONDS 
3001 . SECONDS 
0.03 I 

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

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

• 

137 
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~22-S CO~NTING ROOM 

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

PK CENTROID ENERGY FWHM BACKGNO NET AREA 
CHANNEL KEV KEV COUNTS COUNTS 

1C 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. 
58 661.85 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. 
too 1460.85 156. 

M 
:RROR QUOTATION AT 1.96 SIGMA 
>OU( CONFIDENCE LEVEL AT 85.0% 

. M .1ULTIPLET ANALYSIS CONVERGED NORMALLY 
'I I RONMENTAL BACKGROUND PEAK 

3ACKGROUND SUBTRACTION PERFORMED USING FILE BK0012 
3A~kGROUND DESCRIPTION: BKG 
3ACKGROUND COLLECT STARTED ON 30-AUG-88 AT 16:46:00 
3ACKGROUND LIVE TIME: 60000. SECONDS 
M 

0-. 

09-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 

i 
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222-S COUNTING ROOM 

_,..WHC-SD-WM-DP-025 
Addendum 5 .Re~ .n 

· 09~~~92 15:00:15 

5AMPLE: R-938-5530 
JA~ 'OLLECTED ON 9-JAN-91 AT 13:42:00 
JEL. ~D TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT. 

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

~UCLIDE ACTIVITY CONCENTRATION IN uCi/LI 
DECAY 

MEASURED ERROR CORRECTED ERROR 

~-241 LLD<9.04E+OO LLD<9.04E+OO 
~-243 LLD<2.38E+OO LLD<2.38E+OO 
3A-133 LLD<2.08E+OO LLD<2.08E+OO 
3A-140 LLD<6.08E+OO LLD<6.08E+OO 
:EPR144 LLD<l.34E+Ol LLD<l.34E+Ol 
:0-60 6.46E+Ol +-4.82E+OO 6.46E+Ol +-4.82E+OO 

CR-51 LLD<l.13E+Ol LLD<l.13E+Ol 
C 134 5.49E+Ol +-5.45E+OO 5.49E+Ol +-5.45E+OO 

:S-137 7.67E+Ol +-5.81E+OO 7.67E+Ol +-5.81E+OO 
-152 LLD<5.79E+OO LLD<5.79E+OO 

EU! l54 LLD<3.83E+OO LLD<3.83E+OO 
E -155 LLD<4.25E+OO LLD<4.25E+OO 
FE-59 LLD<3.96E+OO LLD<3.96E+OO 

· I 31 LLD<l.65E+OO LLD<l.65E+OO 
<-4~ LLD<l.02E+Ol LLD<l.02E+Ol 
L ·: LLD<l.09E+OO LLD<l.09E+OO 
, -~4 LLD<l.57E+OO LLD<l.57E+OO 
~A-22 LLD<l.36E+OO LLD<l.36E+OO 
~ 95 LLD<l.53E+OO LLD<l.53E+OO 
NP-237 LLD<9.22E+OO LLD<9 . 22E+OO 
pij-239 LLD<l.27E+04 LLD<l . 27E+04 
PU-241 LLD<3.84E+05 LLD<3.84E+05 
~ 224 LLD<2 .53E+Ol LLD<2 . 53E+Ol 
RA-226 LLD<2.30E+Ol LLD<2.30E+Ol 
~ 103 LLD<l.52E+OO LLD<l.52E+OO 
RU103 LLD<l.60E+OO LLD<l.60E+OO 
RURH106 LLD<2.83E+Ol LLD<2.83E+Ol 
SB-125 LLD<l.25E+Ol LLD<l.25E+Ol 
SE-75 LLD<l.92E+OO LLD<l.92E+OO 
SN-113 LLD<2.06E+OO LLD<2.06E+OO 
SR-85 LLD<l.59E+OO LLD<l.59E+OO 
TH-228 LLD<l.08E+02 LLD<l.08E+02 
J-235 LLD<l.54E+OO LLD<l.54E+OO 
Y-88 LLD<l.13E-Ol LLD<l.13E-Ol 
ZN-65 LLD<3.96E+OO LLD<3 .96E+OO 
ZR-95 LLD<2.65E+OO LLD<2 .65E+OO 

TOTAL l.96E+02 +-9.31E+OO l.96E+02 +-9.31E+OO 

ENERGY COMPARISON 
(KEV) 

EXPECT DIFF 

59.54 
74.67 

356.02 
537.27 
133.51 

1332.50 -0.73 
1173.24 -0.57 
320.09 
795.84 -0.57 
604 . 70 -0.46 
661.65 ·-o.45 

1408.01 
1274.45 
105.31 

1099.25 
364.48 

1460.75 
1596.20 
834 .83 

1274.55 
765.78 
86 . 50 

129.30 
148.57 
240.99 
186 . 10 
497.08 
497.08 
621.80 
176.33 
264.66 
391.67 
513.99 
84 .37 

185. 71 
1836.06 
1115.55 
756.73 

STANDARD DEVIATION• 0.11 

EBA .... ***** MEV/DISINTEGRATION 
MAXIMUM PERMISSABLE ACTIVITY• l.30E-09 UC/LI 
TOTAL MEASURED ACTIVITY• l.96E+02 (+-9.31E+OO) UC/LI 
% TECH. SPEC.•******(+-****) 

~~-1.39 



roon~ QUOTATION AT 1.96 SIGMA 
roNFIDENCE LEVEL AT 85.0% 

PEAKS NOT USED IN ANALYSIS 

CENTROID ENERGY NET AREA ERROR 
CHANNEL KEV COUNTS % 

1126.43 562.84 146. 28.5 
1138.45 568.86 285. 22.7 
1603.48 801.33 79. 34.4 

-wHc~so-WM-OP-025 
. Add~ndum 5 Rev 0 .. . 

I 

GAMMAS/SEC 

l .81E+Ol 
3.56E+Ol 
I.34E+Ol 

.. . 
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· · · ACID DIGESTION ANALYSIS RESULTS 
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Tank: 
Core : 

Sample No.: 
Customer ID: 

Lab ID: 

Acid Dloestion (12-27-91) 
I\K (01-22- 92) 

Aluminum 

Barium 

Cadmium 

Chromium 

Iron 

Lead 

Maoneslum 

Manganese 

Sliver 

Sodium 

Zinc 

; I 
I 

~
~ 
N 

103AP 
NA 

R935 
3AP1191-1 

Check 
Standard 

R931 

Comolete 

93.6 "' 
101.9 "' 
101.4 "' 

105 "' 
101.6 "' 

102 "' 
101.6 "' 
100.8 

104.2 "' 
99.1 % 

101 .2 % 

9 3 3. 3 0 

ACID DIGESTION SAMPLE RESULTS 

·-

DupUcate 
Blank Sample Sample 

R932 R935 NA 

Comolete Comolete NA 

1.50E+2 ug/L 3.07E+5 ug/L NA 

<1.30E+1 ug/L <6.50E+1 ug/L NA 

<4.00E+0 ug/L 1.33E+2 ug/L NA 

<8.00E+0 ug/L 4.87E+3 ug/L NA 

<8.70E+1 ua/L 9.90E+2 ug/L NA 

<8.00E+1 ug/L <4.00E+2 Ua/L NA 

<2.44E+2 uQ/L 1.53E+3 uQ/L NA 

<3.00E+0 ug/L 5.15E+1 uQ/L NA 

<8.00E+1 uQ/L <4.00E+1 ug/L NA 

1.74E+3 ug/L 2.46E+6 ug/L NA 

2.74E+1 uo/L 1.21E+3 ua/L NA 

Spika of Check 
Sample Standard 

NA R938 

NA Complete 

NA 121 

NA 100 

NA 92.5 

NA 107 

NA 126 

NA 93.2 

NA 116 

NA 97.2 

NA 98.3 

NA 1TT.5 

NA 101 

' 
"' 
"' 
"'' 
"' 
% 

% 

"' 
% 

"' 
% 

% 

)::> :c 
a.:c 
a.n 
Cl> I 
~ V, 
a.QI 
C: I 
3 ::C 
~ 

u, I 
c:, 

:;CJ-0 
Cl) I 
<0 

N 
q U'I 



M 

Lab Segment Serial No.: 
R935 
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 3AP1191-1 

~HC--SD-WM-DP-025 
~ddendu"! 5 Rev 0 

WESTINGHOUSE HANFORD COMPANY 
222 S LABORATORY -

ANALYTICAL BATCH 
Customer ID: 
3AP1191-1 
Sample Prep: 
ACID DIGESTION 

Procedure/Rev: · 
LA-505-158/A-2 
Date: 
12-27-91 

Temperature: 
N/A 

Chemist: 
L OTTMAR 

Lab ID Description 
R931-8505 11 
R932-860s· 12 
R935-8705 13 

4 FINAL LMCS CHECK STD R938-8505 14 t-------------t-------1 

Lab ID 

1--5+------------i---~----l t-1_5 _______________ --1 
6 16 t-------------t-------1 
7 17 t--+------------t-------1 
8 18 t--+------------1--------l 
9 19 t--+------------1------ --l 

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

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

LMCS CHECK STD ICP1 -1 B482/10 ml ICP2-2848AA/10 ml ICP3-3B48AA/10 ml N/A 

A-6000-881 (03/92) 

143 
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LH-·:.>v :,-.. 1:;u --:; Kt:.CUV~j; 'I' ... 

ACID 

._,o 
S ILi 

WHC-S0-WM-OP-02i 
___A_dh_nduro. s Rev 0 

DIGESTTUH""~ALYSIS 

~,,.,...., ..... , 

-

.._ .... 
7 

~6.::,f;J,;'i'i:L 'AHi~ 
VlJI.I U·U::: OH 
1..:1.Jl•ll-'Lt:. 1 lUl~ - ~ ...... s. - -
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'r,IT 'o 

Dale ,_....,.. 

l ~- l 6-'J'l 1 ~, ~ .. , 
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~lO 
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""'ti .. 
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M 

WHC-SD-WM-DP-02~ 
_Addendum _5 Rev 'o,~ 

WESTINGHOUSE HANFORD COMPANY 
222- LAB RAT RY S O 0 

ANALYTICAL BATCH 
Lab Segment Serial No.: Customer ID: 
R935 3AP1191-1 
Analysis: Sample Prep: 
INDUCTIVELY COUPLED PLASMA ACID DIGESTION 

Instrument: Procedure/Rev: 
METTLER BAL SNF04495 LA- 505 -151 /B - O 
Tech no lo gist: Date: 
T. FRAZIER 01 - 22-92 
Starting Time: Temperature: 
N/A N/A 
Ending Time: Chemist: 
N/A L. OTTMAR 

Description Lab ID Description 
; 1 INITIAL LMCS CHECK STD R931-8550 11 

2 REAGENT BLANK R932-8650 12 
3 SAMPLE 3AP1191-1 R935-8750 13 
4 FINAL LMCS CHECK STD R938-8550 14 
5 15 
6 16 
7 17 
8 18 
9 19 

Lab ID 

l..-'-1....;...0..__ _ ________ ___._ ___ _ ___, ~2_0~------ --- ~----~ 

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 ICP2-2B48AD ICP3-3B48AD N/A 
SPIKE ICP1 -1B48Z/10 ml ICP2-2B48AA/1 O ml ICP3-3B48AA/10 ml N/A 
SPIKE(SPEX) LOT 1-150AS/2 ml 

A-6000-881 (03/92) 

I 
,_ I 

I 

. 
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WHC-SD-WM-DP-·OJ25~ 

ICP ANALYSI&dd~nd~,I~ ~1~t'STION 

s.,,.p~ Po,nt 

R 9 3 1. -8550 103AP 

ICF' 

? 

' 
R•tult Un1tt ,, 
~~ r.;:EC:DVERY t-1 :1. ; ,' l Jld 

Custome, 10 

l)IGE.STE.'b 5TbS. STD 

Analyst • S 

P,,onty 

'"lt:: . ' 
Reruns 

0 

~------------ -·- • ·· · . , . • ·~· . - - · - · • ·c..._..;....; ___ __;_ 

Cr s. 'Z.S" 

Fe S'. "i 

~ s-.oi 

rn" ~.,rl 
tJ, °I ,°IJ 

IV"/.?. lrltS 

~ '1 • .. "? • lti.c . 
101,',fl). ~ 

I O.S. Ol'J. w~ '4 1CPtt 
IOI. t.'1 4 

101 , l,cr,. 

Joo , 'i "7<, 
°!,.,.,, 

f'b S. I 0 

Zn 10,/:)... 

I OZ:.. 0°11a 

/0/, ;l~o .,,IJJ ·~-v~,11.. 

-'-1-

- - ------ --

i 
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• • • 

ICP 

WHC-S0-WM-DP-~~~ 
. ~ddendum 5 Rey o.

AHALYSI-S - ACID DIGESTION 

Slf,iel No I S,amp'e Po1nl 

R 9 32 . -8~50 103AP 
O.•• I Ti- •uueci 

l ~-~- 16-91 1 :=,: tt6 

De•••"'•"•tton ..... hoc ·s••"csord A~tutl Un1ta 

ICF' LA-~.\O:'.i-l :'.il PPB 

Samp .. S.ro 
? 
. 50 Cj) • 

A.ma,11,,1. Ca•culat•on1 . Re1u1t1. 

F~EAGENT DLANK 
141 1, ~• a2 --,M 
z,, z. ,., £' tlj JI 

, .. <•. -,ou .. ,,~ 
Cr <t.-0.,1.1 
&r.. < I , Jo c.,-.,tf 
,,,_, 'ZLll•U~ ..,t.l 
..... .,., ., 

ft/._ l."1'fEJ w"JI./ 

. "' <P.o .. sl.J 
Pb <r."•' •s/; 

CJ <Y,o •11..P 

mn 0.0 .. ,1.1 

..... .,. • • 3 

.- ,. __ - . - - · ·---

..... .,.. ., 

Dalo 

C"8•~ Code 

N1~'-IW 

c.,. • ....,., •D 

BLI< 

,.,....,., .~ 

Ti- •uueci Se"•' No I S.fflpte Po,nl 

R 935.-8750 103AP 12·- l.6-91 l.5: 53 

c,.,.,,m,111110" 

ICP 
S.mp .. Soro 

? ,,, . Lv, 

lrHltiiOdiSlanda•d 

LA- ~,05-151 
R11utt Un111 Char~Code 

PPB 1--1 l ~?ill.ii 

-z 

,.,iority 
;:~. 
Reruns 

0 

- --·-..&--

Proorily 
r, r.: 
.c:. ""\ 

Aa-fUftl 

0 

;;;••;~:-;;•fr;'} ;r:••3 , 01 ES' .. , /-' 

(i, CltEZXs-)• 1,t.t £~~/J 

(i. ,S £2,X$") • -, .,o E2 .. ,I.P 
r, .,,uz~)• 1/.11£31,f,1..P 

,J-. (t ,lJ,t.cc)rJ-i.)• l . &.Jt, ~ t. •~/~ 

"' ( <'i,O)~) 1 <'I.OE./ .. .,1.P 

&,.. (<I.Jo£.1)r-)• <~-~c,..,J~ 
( :t.oc.£2~s-), '•'°3 £3 w,/.J 

..... .,. • • 3 

r&, (<:'i.P~1°}r), <1. 0E2 ._Jl.J) 

CJ (?., t.<,E1)$)~ I. 11 £z.,.,t,P 

1'),, ( I. 03 E 1)s)• S. '~ ~ !_,. ..... .,., .. ,.,..,,.,. 

Hrs Hrs 

....... 

,. 

t 
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. WHC-SD-WM-01',.-02~ 
Addendum _i Rav . 

ICP ANALYSIS ACID DIGESTION 

O@t•rm,na11on 
.LCf" 

Re-marks. Caleu111,o,,, . R•1ult1 
l s i S il) li:iQ (·?f.' "IPd Sll) •~·••,& .. MA,3b41fAA 

CCV m, LMCS 

'lr,su•I. !J.'.''11 1\./l::·f ·• -r .• t,U.,l.. -- , 

Cu1tomer JO 
S l l> 

-) ov~te, 

An•lytl • 3 Analyst • ' 

Hrs .... 

D IGE:.STE. t> 
"R'1~~-Ji5SO lJtJ b I Ge. s rel) 

.. 
tO •lll 

111 ,. z,,., ... ,. S" • I.., of'" /ti,""• £A&., 
Al "f,7Z 9 ~ ' •-(11, (tR.C,. 

Zt'\ Z,o-z.>rs-~ /0,I" 101,u-,. ~, 2-'1 't. s-cy Cf'::,-, 9 .., • /tq_ • 

F-c /,~IIS- 2 (,,'SO l't.l.,., -,. lt-.c • 
F~ 'l,77 9 5 ,'"f'l• !ti.,, 

Cr J,01•5'° as.is- lo 1, c.> 111 c.._ , c .... 'f.~3 Cf 7. b .,, r'Zt.c,. . 
Be.. l,o•,.S' • lo,uu 11.)&),0 'I• ltA.c..,, f?ic... CJ. ;3 9 1. l "'7• fl.M:. , 

"""3 1.11. .r , s,-.,o /1~.u-,. ~. 

"'' ~. ,~ 9s. z.,, Rt.c.. 
Ne.. 1,rr-,.S- • li ,h- ,,,.s-11. "---' N-.. 9.,-, . , 

9 7. 7.-,Q ""'· 
A~ ,'!83AS' • 'f,,i. 'it.1-,. ~- ~, S,oc; J o I • 'i •h tt.tt. . 

pb . ,u JI.S-•1,1.l. ., 1. -z ., • flM:. • f>b ~.°II "> ! • l. "" «.u:. . 

c°' /,'fSS A~• Cf.ZS ~ z. '591, "--· CJ °t. 2.1 9-z.,., ... tt.c,. 

M11 • 'iiz )S"" .. 'f,cat. ,,,'t..,. ~ - \"t\;"\ 'i,1/ °74{ • z. ~' /t&.c. t 

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

"I 

I 
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WHC-SD-W,t(DP.::0a5 i~ 
Cilibr.tio• Slindud : BLAN( 10:23 Aft 22/ 1/92 

Addendijm 5 a~v 0 

Tis,. nm : ALL_m 
OD · "· •l lntequtions : 3 011-Pe•k lnteqri1tioas: 1 

---------------------------------------------------------------
A; Al As B h Be ii C,i 

(IMm) (kPulml ( lPul ses) mulml (IPulm) ((Pulses) (lMses) (lMm) 
On Puk 1 2.m 8.773 o.m 1.474 3.883 1.188 2.m 0.503 
On Pok 2 ~.021 8.m o.m 1.476 3.898 1.189 2.764 o.m 
On Put 3 2.019 8.800 0.722 1.463 3.890 1.188 2.705 0.502 
OffPe.1;1 1 2.118 8.344 0.710 1.482 3.890 2.778 0.244 
ome.k2 1 1.196 
ftUD -0.101 0.447 0.000 -0.011 0.000 -0.008 -0.050 0.258 
u. 0.004 0.015 0.014 0.007 0.008 0.001 0.032 0.001 
? £.S.D. 4.015 3.427 63,636 2251.666 1.m 61.m o.m 

c~ c, Co Cr Cu Ea Fe H, 
(IPulm) (lPulm) UPalm) Uhlm) (lPulml UPalml Uhlml (IPdm) 

01 Puk 1 3.788 4.173 1,515 1.132 2.132 2.841 0.879 1.557 
OD Puk 2 l.788 4.190 1.m 1,144 2.m 2.854 0.904 1.m I 

~Pul 3 3.m 4.177 1.522 1.156 2.m 2.840 0.890 1.m 
Pukl 1 3.882 4.m 1.m 1.149 2.091 2.918 0.885 

t,1Puk2 1 
fteaD -~.092 0.047 -0.004 -0.005 0.048 -0.07l 0.006 1.574 

0.003 0.009 0.004 0.012 0.007 0.008 0.013 0.017 
~ R.s.D. l.126 18.475 103.253 240.000 14.58l 10.m 208.833 1.081 -1 

I Li Li "' ftD fto . Iii Nd I . , 
(IPulm) (IPalm) (IPulm) ((Palm) (IPdm) (IPulm) UPllm) (lhlm) 

.~ 1 2.590 o.m 3.347 o.m o.m 0.947 6.023 9.809 
On , .. 2 2.m 0.359 3.348 o.m o.m 0.941 &.OJI 9.m 

11 Peak 3 2.m o.m 3.351 o.m o.m o.m 6;m 9.891 
Off Pea kl 1 2.m ·o.m l.m 0.227 0.580 o.m 5.m 9,815 
'0 f Puk2 1 
~e.o -0,041 -0.004 -0.001 0.022 0.002 0.019 0.083 0.073 
n. 0.007 0,001 0.002 0.001 0,001 0.008 0.004 0.078 

-~ -S.D. 17.073 15.746 156.m 2.m 24.744 39.736 4.996 106.410 

~ Ni p Pb s s~ St Si S1 
(IPulml (lPMlm) (lPllm) (lPulm) (IPulm) (lhlm) (IPulm) (lPalm) 

On Put 1 1.840 o.m 1.096 0.707 1.100 1.160 2.416 4.292 
On Puk 2 1.m o.m 1.110 0.704 1.087 1,170 2.434 4.J09 
On Puk 3 1.870 c.m 1.107 0.710 1.082 1.148 z.m 4.307 
omuu 1 1. 905 o.m 1.102 0.701 1.097 2.313 4.312 
OffPuk2 1.212 
ftean -0.050 0.014 0.002 o.oo, -0.007 -o.m 0.112 -0.009 
s.~. 0.015 0.005 0.007 0.003 0.009 0.011 0.009 0,009 
~ R.S.». l0.000 34.m m.m 50.000 136.107 20.915 8.036 99.m 

SA Sr Ti Ti Tl V M Zn 
(1Pulm) (lPulm) (IPulm) (IPulm) ([Pulses) (lPalml (IPlllses) (IPulm) 

DA Puk 1 2.054 3.175 2.m 2.663 2.703 t.m 2.m 1.222 
I On Puk 2 2.039 l.182 2.m 2.671 2.717 1.506 2.943 1.m 

I 
On Peat 3 2.041 3.180 2.569 2.669 2.720 1.501 2.903 1.m 
om· ···• 1 2.053 3.169 2.m 2.764 2.m 0.858 t /~~ I 
Cf1 1 2.774 1.478 
ftua -0.008 0.010 -0.014 -0.096 -o. 061 0.025 0.011 0.377 

~;i,;,.::"!:;;,-
147 



S.D. 0.008 0.004 . 0.027 0.004 
: R.S.D. 97 .734 36.056 196.396 4.322 

Zr 
(lhlml 

. Pfilk 1 3.573 
OQ hir. 2 3. 578 
Oa Pul: 3 l.m 
Off Pukl 1 3.551 
Off Put.2 

.-. ftm 0.026 
S.D. 0.004 
? R.S.D. 13.868 

Cilibr.tia1 Studud : SIN 1 10:25 Al 22/ 1/92 
Task naae: ALL_Slft 
Oa-~uk !Dtegntioas : 3 Off·Puk llt!,ntiaas : 1 
-------------------------------------------------------------------

h h Ci l 

WHC-SD-WM-DP-02!:s
Addendum- 5 Rev Cf. 

0.009 0,003 0.027 
14.957 . 11.103 m.m 

Li "' Iii 
((Pulses) (lMml UPulml (Khlml (lhlm) (lPulm) (lhlml 

On Peak 1 m.m 119 .488 121.418 6,186 m.m 97.817 39. 563 
On Pul: 2 m.m 119.820 121.m 6.m m.m 98.119 39.441 ., 
On Puk 3 m.m 119.231 121.m 6,156 206.m 97.607 39. 551 

- omuu 1 5,430 0.920 2.m 5.m 0.506 6,160 
Off Pul:2 .1 2,308 
ftun m.m 117,205 120.m 1.m 200.m · 97.342 11.m 

,D, 0.751 o.m 0.277 0.017 0.608 o.m 0,067 
,S.D. 0.218 0.252 0.229 0.480 0.303 0.264 0.202 

---------------------------------------------------~------------------

- Cilibntion Studud : m 2 10:27 Aft 22/ 1192 
hsl: Ult: ALL_m 
On-Peak late9r,tions : 3 Off·Puk lntegntiots : 
-------------------------------------------- ---------------0-

Ag. Cd Co Cr C11 F! ftn 
(IPlllm) (lPulm) llPulm) (IPulml llPllml (lPulm) (lPulm) 

Oa Peak l 69 .448 m.m 93.964 53.053 91.601 65.871 m.m 
On Pul: 2 70.303 m.m 95.m 53.744 ,2.867 66.391 m.m 
0~ Puk l 70,326 m.112 95.m 53.841 92.817 66.m m.m 
OffPukl 1 2.809 tm 1.887 1.412 2.474 i.m 1.316 
Off Put2 
fteaa 67.217 526.993 93.097 52.134 89,954 65.039 213.893 
S.D. o. 500 3,675 0.885 0.430 0.717 0.397 1,528 
Z R.S.D. 0.744 o.m 0.950 0.824 0.797 0,610 0,714 

V Zn 
(IPdm) (lPdm) 

On Peak 1 3U01 244,297 
On Puk 2 32,m m.962 
Oo Pe.t. l 33,076 247 .671 

'takl 1 1. 903 
uk2 1.867 

ftm 31.m 244.407 

Sr 

0.016 
4.226 

(lMm) 
m.m 
m.m 
528.142 

U09 

m.m 
1.105 
0.211 

Ni 
(lPulml 

,2.m 
,1.m 
93.831 
2.264 

91.089 
0.667 
0.732 

,_ 1 

,, 

I 

- I 
I 

I 
I 

I 

I 
I 

--· 148 



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

S.J. 
: R.SJ. 

~.m 
0.821 

C1libraliDD Stnou• : Slft l 
hsk me: m_m 
Oa-Pe1k loteqratioas: 3 

1.779 
0.728 

10:29 Aft 22/ 11'2 

Off·Pul IAte,ntim : 1 
------------------------------ --------------------------

Al • fto p 

W~C-SD'-WM-GP-025., 
Addendum 5 Rev 0 

Si Ta Ji 
(lhlm) (lhlml (IPalml (lPdml ((Mm) (IPulm) (lPdm) 

Da Put 1 
Or, Puk Z 
Oa Peak l 
omuu 
Off Puk2 
ftm 
S.I. 

R.S.D. 

a Peak 1 
On Peak 2 
Da Pul 3 

1 

ffPukl 1 
OffPuU 1 . ,. .... , 
.. 

::..,,? R.5.D. 

sa.m 
57.992 
58.m 
a.m 

49.265 
o.m 
0.456 

Zr 
(lMm) 

51.261 
~0.747 
50.866 
3.829 

47.129 
o.m 
o.m 

Task am : ALL_Slft 

106.308 
m.m 
105.851 

2.303 

103.m 
o.m 
o.m 

68.578 
67.821 
68.022 
1.m 

66,790 
o.m 
o.m 

3.m 
Ult 
3.576 
c.m 

3,266 
0.028 
0,866 

10:ll All 22/ 1m 

O" Oo-Pul lateqntiou : 3 Off-Put lDte.qntim : 
------------------------- -------------

&s Ii Pb 5 

31.2'0 
31.m 
31.189 
2.m 

28,566 
o.m 
0.341 

Sb 
(lhlm) (lhlm) ([Palm) llhlml llPdml 

Oa Puk 1 
On Peak Z 
Oa Put 3 
OffPuU 1 
omuk2 1 
ftua 
5.D. 
~ f..S.D. 

17.339 
17.317 
17.241 
0.797 

16.502 
0.051 
0.312 

22.m 
ZZ.717 
22.m 
2.m 

1'.789 
0.105 
0.528 

12.664 
12.677 
12.m 
1.194 

11.m 
o.m 
0.480 

n.m 
19.358 
19,195 
o.m 

18.488 
0.103 
o.m 

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

' 'tbratioo St,ad,rd: Sift 5 
. Ulf : ALL_Slft 

10:33 Aft 22/ 1/72 

ua-Puk lDteqritim : 3 Dff-PHk 11te,nti0ts : 1 

Ce Ea 1H Sa 

4.928 
4.937 
4.'17 
1.119 

3.808 
0.010 
o.m 

37.Bll 
37.189 
37.m 
3.342 

34,108 
0.324 
0.951 

Se 
(lPdm) 

8.m 
8.02& 
7,767 

1.307 
&.709 
o.m 
0.668 

m.m 
m.m 
m.m 

3.267 

m.m 
0.846 
o.m 

So 
(IPulml 

73.278 
93.020 
92.m 
2.707 

90.m 
o.m 
o.m 

-(IPulm) 
3,115 
3.137 
3,103 
3,759 

-0.641 
0.017 
2. 691 ., 

Tl 
(lhlml 

5.471 
5.459 
5,464 

2,988 
2.m 
0.006 
0.234 
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WHC-SD-WM-DP-025. ,. 
Addendum 5 Rev O 

(lPdm) UPulml · (lPulm) (IPulmJ (lhlml 
01 Put 1 14.266 m.m ).621 60.477 n.m . 
On Put 2 14.179 m.m ).608 60.188 ll.042 
• Pul: l 14.213 m.m 5.m 60,475 13.074 

.> eakl 1 6.760 6,462 0.591 14.958 5.m 
ut1Peat2 1 
fte.n 1.m 308,730 5,031 45,422 7.364 
S.D. 0.018 o.m 0.015 0.166 0.016 
? R.S.D • 0.241 0.170 o.m 0.366 0.219 

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

Cilillntion Sh1~;rd : SIR_HUEF 10:35 Aft 22/ 1/92 
Task lilf: ALL_Slft 
Oo·Puk I1tequtim : l Off-Put lntequtiou : 1 
------------------------------------- . ------------------------------a, Al As J .. h Ji Ca 

llhlml (lhlm) llhlm) llMm) IIMml ((Palm) (IPdm) (IPulm) 
DA Puk 1 a.m 16,707 2.416 11.m l6.82Y 12.121 4.788 12.m 
Oo Pul 2 e.m 16.709 2,420 11.m l6.807 12.109 4.849 12.689 

4 

On Puk 3 s . .m 16.768 2.449 11.m 37,106 12.201 4.804 12,806 
C OffPutl l 2.m 10.039 o.m 1,614 4.287 3.603 o.m 

OffPut2 1.m 
bu 6.276 6.689 1.m 10.298 32.627 10.797 1.211 12.412 
u. o.m 0.035 0.018 0,041 0.167 0,050 o.m 0.064 

- i i.S.I. 0.892 o.m 1.074 · 0.398 0.511 o.m 2.612 o.m 
M c~ Ct Co Cr Cu El Fe . Hq 

(lhlm) (lhlm) UPllm) llhlml (IPulm) UPulm) (lhlm) (IPulml 
iuk 1 51. 870 t222 10,108 6.070 10. 928 ll,241 7.066 1.596 

On Pu~. 2 51.811 5.235 10.118 6,079 10.924 33.183 1.m 1.596 
On Pul l s2.m 5,230 10.245 6,097 11.002 n.m 7,110 1.m . omuu 1 4.080 4.462 1,602 1.214 2.224 l.lll o.m 
Of1Pul:2 1 
Rua 47,971 0.767 8.m 4.m a.m 2,.m 6,109 1,609 
s.a. 0.366 0,007 0,076 0.014 0.044 o.m 0.048 0.023 
? R.S.J, 0.764 o.m 0.893 0.282 0.503 0.508 0.778 1.399 

0-. 
I La Li Rq Rn Ro Iii Nd 

(IPllm) (IPulm) (IPulml (IPulm) (IPulm) (IPalml (IPulm) (lPulm) 
Da 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 20.656 7,599 9.l83 n.m 
On Pul. 3 2.m 0.881 23,254 u.201 Z0.822 7,689 Y.m 15.068 
OffPuU 1 2.669 0.392 3.UO 0.284 0.,,58 1.006 6.052 10,448 
OtfPukZ 1 

"m 0.293 0.486 19.609 18,797 20.065 6,618 l.m 4,569 
S.I. 0.010 0.003 0.082 0.104 0.097 0.057 0.003 0.051 
~ R.S.J. 3.m 0.517 0.417 o.m o.m 0.858 O.OlS 1.106 

Ni p Pb s s~ St Si S1 
(IPulml (IPulm) (IPdml (IPllm) (lhlm} (IPdml (IPRlm) (lPulm) 

On Put l 10,402 0,666 2.298 2.606 1.m 2.022 5.652 5.217 
On Peak 2 10.373 0,668 2.300 2.570 1.469 2.006 5,660 5,231 
fl~ Puk 3 10.447 o.m 2.304 2.603 1.480 Z.028 t691 5,232 

1eil:1 1 2.000 o.m 1.159 0.723 1.104 2.m 4,600 
rfPukZ 1 1.294 

ftua 8.407 o.m l,142 1,870 o.m o.m 3.095 0.627 
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S.I. 0.037 o.m . 0.003 0.020 . 0.007 
? R.U. 0.444 1.580 0.268 1.068 1.974 

SD Sr h Ti Tl 
(lhlm) ((Pulses) (lhlses) (lPulm) (lPulm) 

. ut.1 11.m 53.m £.Ol5 24.868 
O, Put. 2 11.379 53.290 6.033 24.832 
On Puk l 11.m 53.769 6.110 2U73 
Ot1PuU 1 2.m 3.449 2.m 2. 961 
OffPuk2 1 

~ 

ftun 9,111 50.015 J.310 21. 963 
u. 0.072 o.m 0.039 0.130 
t R.S.). o.m 0.5JO 1.169 0.592 

Zr 
(lPulm) 

DA Puk 1 8.m 
Oa Puk 2 8.m 
Or. Pult J 8.485 
OHPukl l 4.041 
omuu 1 

--11ean 4.413 
s.D • 0.027 
• R.S.». 0.609 

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

c~••ected Cmts Shtislics 
.,f'I im : ALL_Slft 

10:42 Aft Jumy 22, 1992 

••Pit MeigH : 1,0000 Solutio1 Yolm : 1.00 
On-Puk lntr9ntio1s : 3 Off-Put lattgntioas : 1 

N --------------------------------------------------------------------
Anilytf Chml ftm lpulses S.J. lplllm u.s.t. lpdm 

- ----------------------·-------------------------------------
Zr 

• •Sr 

~ i 
h 
Kq 
Sa 
Si 
Al 
M 

Za 
Cu 
Li 
Co 
~i 
La 
Ea 
ff 
C1 
Cr 
N.' 

Ct 
Sa 

1 
2 
l 
5 
6 
7 
8 
9 

10 
11 
12 
14 
15 
16 
17 
18 
19 
20 
21 
22 
24 
25 

-0.029 
m.m 
-o.m 
-o.m 
1.607 

23.388 
0.071 
o.m 
0.700 

118.341 
21,806 
96.934 
45.344 
22.527 
-0.005 
-0.034 
u.m 
60,180 
13,ZO, 
0.320 
0.096 

-o.m 

0.008 
2.441 
0.013 
0.027 
0.037 
o.m 
0.008 
0.040 
0.061 
o.m 
o.m 
1.041 
o.m 
o.m 
0.002 
0.005 
0.108 
o.m 
0.147 
0.043 
0.014 
0.016 

3.106 
3,111 
3.113 

2.881 
0.229 
o.m 
1.m 

f\ev 0 
0.011 
U69 

V 
(lhlm) 

4.4% 
4.499 
4.527 

1:m 
2.870 
0.017 
0.59& 

0.021 0.006 
0.&66 i.m 

M ZR 
(lhlses) (lP~lses) 

3.206 2J.604 
J.261 23,616 
J.207 23.806 
3.124 1.017 

0.101 22.m 
o.rn 0.113 

ll.261 u oo 

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

;; 

t 
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I ii 26 110.m 1,580 
p 27 o.m 0.007 
s 28 0.140 0.006 
'q 29 24.736 0.204 
.5 30 0.006 0.008 
Ila 31 16.376 o. 143 
No 32 -0.003 o.oot 
Se 33 0.472 0.007 
Ag 34 1.169 0.008 

.. Pb 35 0.011 0.010 
Ji 36 -o.m 0.014 
Cd 37 254.723 2.430 
i 38 25.m 0.254 
K 39 0.847 0.008 
ftn 40 ~2.302 0.440 
s~ 42 o.m 0.017 
V 43 0.020 0.005 
Be 44 -0.008 0.002 
Tl 45 -0.064 0.007 
----------------------------------------------------------------------.. 

0 ldenti ty 1: sm m 1B48AC ldHtity Z: lirect 10:42 Aft Jmu7 22, 1992 
Task om : ALL_Slft 
Saiph hight : 1.0000 Solutioa Volm : 1.00 
On-Pe~k lnle9rilions: 3 Off-Puk htegntim : l 
------------------------------------------·----------------------------

""' Zr Sr· Ii h "' Sa Si Al 
(ppb) ( ppbl ,,,ii (?P~l (pp1) (ppb) (ppb) (ppb) 

:un -24.m 10140.137 -86.699 -6.7l1 1886.792 5157,806 -28.236 -m.m 
S.D. 3.333 95.m 13.106 16.214 2095.869 36.463 5.189 14.815 
: R.S-,D. ·U,685 0.941 15.116 240.904 111.081 O.J07 18.376 12,809 

N 
M Za Ca Li Co Ni La Eu 

(ppb) (ppb) (ppb) (ppb) (ppb) (ppU (ppi) (ppb) 
fteu -21182.957 10121.290 4940.101 9782.087 10169.345 5147.689 -4.026 2,562 
S.D. 1aa8.m 80.405 43.249 105.024 n.m 45.297 6.152 0.328 

0-
? R.S.~. 8.714 0,794 o.m 1.074 0.742 0,880 152,804 12.820 

fe Ci Cr 114 Ce S1 h p 
( ppb) (ppi) (ppb) ( ppi) (ppi) (ppb) (ppb) (ppb) 

ftm 5079.727 ,m.m 5246,221 37,499 m.m -1011.m 1om.m 1203.294 
S.D. 34.228 88.676 5a.m 19.423 39 .627 45.822 94.219 44.792 
? R.S.I. 0.674 0.896 1.10, 51.796 29.507 4.531 o.m 3.722 

s ftg As Ni fto Se '• Pb 
I ppbl (ppb) I ppt I ( ppb) (ppb) (ppb) (ppbl ( ppb) 

nm 57,973 501a.m 4.619 9906.810 -o.m 264.996 m.m 15,181 
S.D. 6.404 41,896 9.106 86.990 1.m 23.093 2.lll 16. 709 
? R,U, 11.046 o.m 197.126 0.878 24.661 8.714 0.596 110.070 

Ti Cd ) I Ko Sb V h 
(ppb) (ppb) (ppb) ( ppb) (pp•l (ppb) IPFbl ( ppb) 

Kua -2.402 10136.849 4944.095 5187.189 5044.876 5069,121 -2.m 0.000 
S.D, 1,859 96,678 49,174 46.m 42.391 90.579 3,184 0.272 
? R.U. 77.396 0.954 o.m 0.894 0.840 1.787 109.265 mm.m 

Tl 

-- ·1.52 



ftur. 
S.J. 
z f..s.D. 

(ppbl 
-26.3~8 
s2.m 

201.277 

Corrected Counts Slitistics 10:44 Aft Jmuy 22, 1992 
Tut me : ALLJift 
Suplt Weight : 1.0000 Sohtioo Volm : 1.00 
Oa·Pul Inteqritim : 3 Off·Puk lah9ntim : 1 

... 

Aulyte Chiml Km lpdm S.I. lpdm ?i.S.t. lplllm 

Zr I -0.151 0.008 
Sr 2 0.028 0.010 
Ii 3 5.105 0.046 
h 5 -0.017 0.002 
Hq L 1.601 0.007 
Sn 7 -0.039 0.016 

,; Si 8 0,005 0.001 
Al 9 1.227 0,019 ·-· w 10 -0.039 0.013 
Z1 11 -0.019 0.010 
Cu 12 0.104 0.006 

- u 14 0.002 0.002 
Co 15 0.014· 0.016 

!'-? Ni : ; . 16 -0.062 0.008 
l"I·· 17 1.m 0.009 

'\ r-
18 81.191 0.314 

Fe 19 0.021 0.008 
Ci 2~ 0.527 0.022 

• 1 Cr 21 0.001 0.001 
Nd 22 12.306 0.053 

- Ce 24 1.m 0.015 

M Sa 25 1.858 0.005 
h 26 -0.443 0.008 
p 27 0.025 . 0.002 
s 28 0.010 0.004 
ftg 29 0.012 0.001 
As 30 0,087 o.eu 
Ni 31 0.031 0.013 
fto 32 0.006 0.006 
St l3 -0.044 0.013 
Aq 34 16.m 0.087 
Pb 3S 2. 916 0.017 
Ti 36 -o.m 0.009 
Cd 37 -0.074 0.038 
B 38 U44 0.017 

39 -0.048 0.008 
ftn 40 -o.m 0.006 
St 42 -0.000 0.011 
V 43 0.056 0.002 
BP 44 -0.003 0.002 

45 -o.m 0.007 
----------------------------------------------------------------

i 

,, 
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WHC-SD-WM-DP-025 4 

Addendum 5 Rev 0 I Htnti ty I: SST2 5Tt mm Identity 2: hmt . 10:45 Aft hiury 22, .1992 
hst nm: ALL _Slft 
'idple Weight : 1.0000 Soh hon Yoluae : 1.00 
' n-Puk Integntions : l Off-Peik Integritions: I 
-----------------------------------------------------------------------

Zr Sr h r. Hg Sn Si Al 
( ppb) ( ppb) (ppb) (ppb) (ppa) (ppb) (ppb) (ppb) 

fteu, -78.050 0.704 5197.m ·1,979 1m.m -6.834 -n.m m.870 
S.D. l,558 0.408 46,441 1.m liiB,287 3,502 o.m 7,017 

. -. t k.S.D • 4.m 58.002 o.m 62,463 24.098 ~1.m o.m 2.m 

w Za C1 Li Co · Ni Li Ea 
1m1 (ppi) (ppbl (ppb) (ppbl ( ppb) (ppi) (ppb) 

nm 1m.m ·Jl.983 12.m o.m l,962 -2.m 5345,549 5m.m 
S.I. m.rn 0.827 1.456 o.m 3.588 1.741 16.543 20,634 
? R.U. 27,088 2.m 11 ,548 51.962 90. 566 65.m 0,684 o.m 

Fe c. Cr 11d Ct 51 h p 
(ppb) (ppb) lppU (ppb) (ppb) (ppb) (ppb) (ppb) 

ftm 4.870 44.348 2,382 5417.846 5182.026 5473.068 -26.m 68,134 .. 
S.B. 2.384 l.m o.m 23.702 41.477 13.219 0.448 14,299 
: i.S.I. 48.949 8,100 16.&66 0.437 0.800 o.m 1.692 20,987 

s ftt A5 )w fto St A4 Pb 
( ppbl (ppb) (ppb) I ppb) (ppb) (ppbl (ppb) (ppb) 

ftua 4.280 -2.192 100.129 -31.808 -l.917 21.m 5212,080 5103.057 
5.D. 4.097 0.119 13.020 1.m 1,833 15.396 26.429 29.536 

r,, t R.S,J, 95.711 5,413 13.00l 25.071 46.792 150.019 o.m o.m 

Ti Cd I ftn Sb V Be 
(ppb) (ppb) (ppb) I PP•I (ppb) (ppb) (ppb) ( ppb) 

Kun -5.m o.m 10.714 -lB.078 -0.740 33.270 21.341 0.771 
S.D. 1.201 1.m 3.m 46.m ~.m ss.m 1.m 0.272 
~ U.B. 23.703 201.m 31.110 123.025 n.m 176.054 7.291 35.249 

Tl 
(ppb) 

fttiD 110.183 
0-- S.D. 48.899 

t R.5.D. 44.180 

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

Corrected Counts Shtistics 10:46 Aft Jumy 22, 1992 
lisk nm : ALL_Slft 
Suple ~eigH : 1.0000 Solutioa Volm : 1.00 
On-Puk late9ritim : 3 Off-Peik lnte9r,tions: 1 
----------------------------------------------------------------------
Aulyte Cbiml ftm lpulm S.J. lpalm U.U. lpdm 
----------------------------------------------------------------------
Zr 1 23.596 0.158 
Sr 2 o.m 0.005 
Ii 3 ·1.962 0,009 

16. 52~ 0.083 
6 28.274 o.m .. 7 0.146 0.030 
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• WHC-SD-WM-DP-025 
Si 8 12.869 · · 0.084 · Addendum 5 Rev 0 

,; 

Al 9 11.702 o.m 
M 10 32.m o.1et 
7" 11 U3l 0.004 • 

12 0.067 0.004 
LI 14 0.003 0.005 
Co 15 ·0.073 0.007 
Ni 16 o.m 0,007 
La 17 -0.006 0.001 
E~ 18 ·0.122 O.OOJ 
ft 19 0.034 0.006 
Ci 20 0.167 0.002 
Cr 21 0,019 0.007 
lid 22 0.058 0.047 
Ct 24 o.m 0.007 
51 25 ·0.062 0.002 
h 26 0.024 O,OOJ 
p 27 1.m o.m 
5 28 4.796 O.OJ9 

ft' 29 0.009 0.091 
As JO 4.Ul 0.069 • 
Ni 31 0.122 0.005 

O fto 32 JJ.062 0.217 
St J3 1.m 0.016 

"""'~ J4 ·0.067 0.013 
Pb 35 -0.071 0.018 

- Ti 36 37. 560 o.m 
Cd 37 -0.211 0.006 

M s 38 0.055 0.014 
39 ·0.046 o.oo, 
40 0.015 0,006 

:'.'l!' Sb 42 0.053 0.023 
V 43 14,699 0.101 

~ !B, H 55.341 o.m 
Tl 45 0.662 0.006 

---------- ---------------------------------------------
I"? 

0-. Identity I: SST3 SU 3B48U ldeatity 2: limt 10:47 Aft Jimry 22, 1m 
hsk Dilf : ALL_5lll 
Suplt VtigH : 1.0000 Solatioa Volm : 1.00 
On·Puk Intequtiou : 3 Off·Puk lah9utioas : 1 
----------------- ------------------------------------------

Zr Sr Ii Ti Hg Sn Si Al 
lppU (p~bl (ppb) (ppb) (pp1) (ppb) (ppb) (ppb) 

llun 10J1,.m o.m -1,21.m m2.m mmo.m 34.096 8767.007 4212.401 
u. 69 .374 0.201 9.367 49.027 nm.m 6.m 57 .394 21.m 
i R.S.O. o.m 21,993 0.486 o.m o.m 19.m o.m 0.652 

M Zn Cu Li Co Ni Li ER 
(ppbl (ppb) (ppb) (ppb) (ppb) (ppb) (ppbl (ppbl 

llun ·1004769.751 ·29.493 4.303 o.rn ·1U48 74.713 -a.m ·J.196 
S.D. 5647.467 o.m 0.816 o.m 1,617 1.m 2.m 0.201 
? R.S,D. o.m 1.176 18.972 96,627 10.401 2.077 28.872 6.278 

Ft c. Cr Nd Ce Sa Ii p 
(pp~) (pp~) (ppb) (pp~) (pp~) (ppb) (pp-) (pp•l 

ftm 8.788 ·15.064 9.529 -,.m lZ.m -m.m l.391 10014,m 

·-· 15S 



. ·" 

0 

s.o. 
? k.S.D. 

.,n 
SJ. 
~ R.5.D. 

ftun 
u. 
~ P..S.D. 

ftm 
s.». 
t R.S.D. 

i.m 
21.787 

s 
(ppb) 
5162.m 

41.738 
0,809 

Ti 
l ppbl 
4932.950 

28.629 
o.m 

Tl 
(pp•) 
5189.108 

39.565 
0.762 

Corrected Counts St,tistics 
Tul me : ALL_5lft 

WHC-SD-WM-DP-025 
Addendum 5 Rev o 

0.256 2.779 20.m 18.643 6.102 
1.699 29.166 m.m · 56.568 · 3. 978 

\ 

ftg As Ua fto Se 
(ppb) (ppb) ( ppb l (ppb) ( ppb l 

-2.672 092.287 23.727 9955,m m7.l47 
0.119 83.014 2.874 65.276 45.131 
4. 441 1,663 12.111 o.m l.•)01 

Cd I I ftD Sb 
(ppb) (ppb) (ppb) ( ppb) ( ppb) 

-4. 707 12.844 -28.344 1.266 m.m 
o.m 2.m 49. 901 o. 582 ua.m 
4.m 20. 907 m.m 45.m 37.774 

10:50 Aft Jmuy 22, 1m 

Suplt leiqbt : 1.0000 Solutio1 Volm : 1.00 
M Oa·Puk Iate9ritions : 3 Off-Put lategr.tiou : 1 

1,tt Cbmel . ftm lpulm 5.1. lpulm U.S.}, lpdm 

Zr 23.361 0.086 
Sr 2 U25 0.001 
)i 3 -1.946 0.012 
h ~ 16.431 o.m · 

·. M Hg 6 28.162 0.180 
Sa 7 0.080 0.027 

~ Si 8 12.8&2 0,060 
Al 9 11.875 O.OH 
M 10 32.308 o.m 
Za 11 0.080 0.010 
Cu 12 0.059 0.002 
Li 14 -o.m 0.004 
Co 15 -0.072 0.008 
Ni 16 u.299 0.010 
La 17 -o.oo, 0.001 
Eu 18 -u.m 0.004 
Fe 19 0.053 0.007 
Ca 20 0.711 0.003 
Cr 21 O.Oll 0.007 
Nd 22 -0.097 0.081 
Ce 24 0.040 0.001 
s, 25 -0.081 0.002 
h 26 0.017 0.001 

27 1.m 0.007 
28 4.841 0.04J 

"' 29 0.021 0.801 

-· 
0,182 m.m 

13.093 t.m 

Ag Pb 
(ppb) (ppb l 

10.297 -m.m 
3. 971 30.989 

38. 568 24.125 

V h 
(ppb) (pp•) 
9887 .285 9845.211 

,s.m 59.945 
o.m· 0.609 

.. 

-- 1.56 



~Hc-so~~M-OP-025 " -

As 30 4.m 0.044 ~~dendum S_Rev 0 
w. 31 0.098 0.008 
fto 32 32.774 0.177 
S• 33 U70 0.015 

34 -o.m 0.001 
Pb 35 -0.038 0.006 
Ti 36 37.m 0.141 
Cd 37 -0.270 0.016 

38 0.061 0.005 
39 -o.m 0.006 

fto 40 0.019 0.003 
Sb 42 0.031 0.007 
y 43 14.m o.m 
•• 44 54,716 0.198 
Tl 45 0.659 0.OH 
-------------------------------------------------·---------------------

ldHtity 1: sstl U4hd Identity 2: 10:51 All J••u•rr 22, 1992 
Tisk me : ALLJIII 
Siiph Weight : 1.0000 SolutiOI Volm : 1.00 

·PHt late9r.tions : l 011-Puk hletulim : 1 
------------------·----------·•·•---------------------------·------------

Zr Sr Ji Ii Hg SD Si Al 
I ppbl (ppbl (ppb) I PP•I (ppa) (ppb) (ppb) (ppb) 

ftua 10270.800 0.586 ·1911.419 976o.o6t 1505000,000 19.547 8961.728 4682,016 
,D, 37.637 o.m 12.388 lO.m 1om.m ,.m 42.073 1s.m 

% £.S,D, 
r,:, 

o.m &.667 · 0.648 0.314 ~-676 3Ull 0,469 0.388 

~ M la Ca Li Co Ni Li Eu 
(Pfb) (ppbl (ppb) (pp•I (ppbJ I pp~ I (ppb) (ppbl 

UD ·991740,056 -25.489 2,567 ·1.346 -n.m 79.501 ·10.738 -4.947 
S.D. 4m.m o.818 0.471 0.354 1.742 2.m 2.m o.m 

f.'lt R.S,D. 0,474 3,211 u.m u.m 11.m 2.m 21.m 5.m 

Fe C• Cr ~ Ct Sa a. p 

( ppbl (ppbl (ppU (ppU (pp.) (ppb) (ppb) (pp•) 
• 'lien 14.822 74.865 7.146 -75.m ·18.169 -211.038 0.974 1om.m 

,D, 2.115 0.500 2.m 15.843 2.m 6,102 0.034 44.m 
% R.S.I, 14.268 0.668 JB.889 47.1&9 15.075 z.m l,m 0,440 

5 Ilg '5 "' llo St A• P• 
(ppL) l,p•l (ppi) lpp•I (ppb) (p,b) (ppi) o,•1 

ftm 5209.757 -o.m 4924.478 9,134 9869,129 446).456 ·15.568 ·71.233 
S.D, 46,648 o.m 53.m 5,063 53.4'7 41.877 o.m ,. 960 
i R.S,D. o.m 34.641 1,086 ~5.m ~.542 0.938 1.m 13,983 

Ti Cd ) I 11A Sb V It 
(ppb) (ppb) (ppi) (ppb) I PP•l (ppi) (ppb) (ppi) 

ftm 4887.798 -7 .067 ll.941 -75.0&7 1.m 199.614 978t9'6 9734.039 s.,. 18.411 o.m 1.006 l2,518 0.243 l4,'76 ls.m 35.20i 
t i.S.), G,377 8.935 7,217 43.319 15.965 17,522 o.m o.m 

Tl 
(ppbl 
~165.162 

s.i. 28.735 
t R.S.D. o.m 
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·ected Counts Stitistics 10:57 Aft Jimry 22, 1992 
1 aik nm : ALL_Slft 
Suple W~ight : 1.0000 Solution Yolm : 1.00 
Dn-Pul hteqritions : 3 Off-Puk Intequtim : 1 
----------------------------------------------------------------------

__ Aulyte Chnntl ftm lpulm S.D. lpulm ~R.S.I, lpulm 
----------------------------------------------------------------------
lr 
Sr 
h 
li 
H9 
Sn 
Si 
Al 
M 

Zn 
Cu 

('"" Li 
Co 
Ni 
l• 

- Eu 
h 

• Ci 

Ce 
S1 
h 
p 

- s 

- "• , -, As 

O" N• 
fto 
s, 
Ag 
Pb 
Ti 
Cd 
I 

ftn 
Sb 
V 
h 
JI 

2 
l 
5 
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 
Jo 
37 
38 
39 
40 
42 
43 
44 
45 

0.008 
o.m 

-o.m 
o.m 
1.m 
0.003 
1.368 
2.726 
o.m 

12.091 
4.m 

-0.010 
4.572 
4.430 

-o.m 
-0.072 
3.190 
6.318 
2.637 
0,187 
0.038 

-0.051 
17.136 
0.014 
0.027 
4.997 
0.866 
1.716 
3.361 
0.391 
3.330 
o.m 
7.712 

25.796 
4.911 
1.687 

10.m 
0,210 
1.m 
5.568 
0.074 

o.m 
0.006 
0.022 
0.007 
0.013 
0.016 
0,014 
0.009 
0.027 
0,028 
0,018 
0.009 
0.028 
0.012 
0.001 
0.006 
0.008 
0.021 
0.006 
0.032 
O.Oll 
0.008 
o.m 
0.001 
0.009 
o.m 
0.009 
0.004 
0.007 
0.013 
0.012 
0.012 
0,018 
o.m 
o.m 
0.005 
0.025 
0.004 
0.009 
O,Oll 
o.m 

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

ily 1: !CV Ideatity 2: ICV 10:58 Aft Jamy 22, 1992 
k nm: All_Slft 

Suph »eiq~t : 1.0000 Solutioa Yolm : 1.00 

WHC-SD-WM-DP-025 
Addendum _5 Rev -0 

.. 
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WHC-~D-WM~W-02~ -:: 

Oa·Pe•t lote9r•tio1s: 3 OfMuk Inte9utim : 1 Adde~dum 5 ielf- 0 ---------------------------------------------------------------------- . 

Zr Sr Ii T, Hg Sn Si Al 
i ppb) ( PFbl ( ppb I (ppb) (ppa) (ppb) (ppb) (ppb) ,. -7.m 0.182 -408,9£6 15.442 754.717 2.425 88U84 m.m 

2.017 0.222 22.209 3.895 740.190 3. 516 9.SH 3. 500 
~ k.S .D. 2~. 466 121.847 5.431 25.220 98.075 144.981 1.119 0.375 

w ZD Cu ti Co Iii Li Eu 
(ppb J (ppb) (ppb) ( ppb) (ppb) ( ppb) . (fpb) (ppb) 

~ ftm -4345.086 1005.082 1001.m -0.841 1026.039 1021.483 -5.368 0.088 
S.D. 824.506 2.366 3.980 0.858 6.167 2.802 4.027 0.401 
? R.S.D. 18.m o.m o.m 102.m 0.601 0.274 75.019 m.m 

f, c. Cr JU Ct 51 h , 
(ppb) (ppU tn•l (ppi) (ppi) (ppb) (ppi) (ppb) 

Rm 1011.308 m.10, 1049.059 u.m -22.734 -m.m 1021.704 0.024 
S,J . 2.oOO l.m 2.393 14.065 30.044 n.m ;;,131 1.m t l.S,J. o.m o.m 0.228 l2.m m.rn 1' .101 O.l06 29928.777 

s "' b Ni fto St Ag ,. ~ 

(ppb ) (ppi) (,Pb) (ppb) (ppb) (ppbJ (ppb) (ppb) 
ftm 13.862 1022.400 1031,m 992.761 1007 .040 ?Bo.084 1043.047 1038.712 

- .D. 9.866 2.m 11.118 2.432 2.006 34.436 3,m 20.m 
: R.S.D. 71,176 0.293 1,071 o.m 0.199 3.492 0.336 1.969 

Ti Cd J I fto Sb V Be 
(ppb) (ppb) (JPbl (ppb) (ppbJ (ppbl (ppb) (pp)) 

fift 1022.851 1029.883 m.m 10093.177 1021,208 1139.897 1017,166 m.m 's,D. 2.m 8.716 5.709 30.905 2.m 21.m 6,114 2,224 ,,. I. 0.231 0.846 o.m 0.306 0.240 1.862 0.601 o.m 
Tl 

(ppb) 
eiD m.m 

S,J. 38.013 
7 R,5.D, l.949 

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

Corrected Co11nts Stitistics 
hsk nm : ALtJIII 

10:59 Aft JiAUiry 22, 1992 

Suple Weight : 1.0000 Sobtion Volm : 1.00 
Oa-Puk hte9ntim : J 01f-fuk l1b9utiou : 1 
-----------------------------------------------------------------
Aulyte Chm! ftm lpulm S.D. lpulses U.S,J. lpulm 
-----------------------------------------------------------------
Zr I 0,004 0.00J 
Sr 2 -0.011 0.005 
Bi 3 -0.114 0.022 
Ti 0,004 0.009 
H9 Ii 1.564 0.0H 
Sa 7 -0.039 0.050 
Si 8 0.094 O.OOo ~· ' o.m 0.022 
~ 10 -0.069 0.0Zf. 
Zn 11 0,046 0.002 
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" 
WHc .. sb-WM-np.;,ij25- I Cu 12 0.039 0,008 Addenrlum 5-Rev O 

Li 14 -0.024- 0.003 
Co 15 -0.019 0.011 
I I ~ 16 -0.067 0.012 

17 -0 .004 0.001 
t U 19 -0.089 0.003 
re 19 -0.000 0.010 
c. 20 0.2S8 0.002 
Cr 21 -0.016 0,006 
~d 

."\ 
22 -0.076 0,082 

Cf 24 0.004 0.007 
51 25 -0.045 0.012 
h 26 -0.023 0.008 
p 27 0.012 0,003 
s 28 o.m 0.012 
ft4 29 0.007 0.001 
As 30 0.003 0,007 
b ~1 0,020 0,016 
fto 32 -0.001 0.002 
Se ~~ -0.018 0.008 ~J ,, 
Ag 34 -0.112 0,00-i 
p~ 35 0.001 0.010 

- H 36 -0.118 0.006 
Cd l7 -0.191 0,049 

V 1 38 -0.012 0.011 
I 39 -0.089 0.007 
ftn 40 0.006 0.007 

M 'Sb 42 -0.010 0.010 
43 0.018 0.003 
44 -0.012 0.002 
45 -0,064 0.010 

-------------------- ... ------------·-------------------------------------
N 

_ lde,tity 1: lCJ IdeDtity 2: ICI 11:00 Aft Juury 22, 1992 
T.sk am : ALL_Slft 

M S•aplf Wei9ht : 1,0000 Solutioa Volm : 1.00 
Oo-Puk lah9ntio1s : 3 Off-Puk Ialf9ntiou : 1 

0"' ----------------------------------------------------------------------
Zr Sr Ii h H9 Sn Si Al 

(Hbl (ppbl (ppb) (JPbl !H•l (ppi) (ppb) (ppb) 
ftm -9.534 -0.834 -64.520 10,889 -547.170 -6,760 -12.m -40.968 
u. 1.m 0.185 22.110 5.121 m.m 11.042 4.389 9.016 
i R,S.~. 14.8• 0 22.m 34.ZoB 47.026 m.m 163.337 34.m 22.008 

I Za C1 Li Co Ni Li Eu 
(ppbl (ppbl (ppbl (pfb) (ppbl (ppb) (ppbl lppbl 

ftUD 2m.m -28.m -2.m -2,287 -3.364 -3.874 -1.m -1.m 
S.D, 890,139 0.198 1,797 o.m 2.377 2.802 4.027 0.211 
? R.S.D. 36,HO 0.697 88.233 15.283 10.m 12.m 300.306 19.684 

Fe Ci Cr Nd Ce St h p 

(ppb) (ppb) (pp~) ( pp~) ( ppb) (ppb) (ppb) (ppbl 
ftm -1. 906 4.909 -4.499 -66.179 -m.m -104.528 -1.391 -12.m 
. ~ 3.316 0.286 2.m 36.524 19.237 35.178 0.488 19.904 

j,D. 174.010 s.m 53.186 55.189 16.605 ll.m 35.080 161.038 

s "• As Ni fto Se A9 Pi 
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ft ~ -· -

WUC-~-WM-.~-02,5 

(ppbl (ppbl . . lppb) ( ppb) Add1~9pm § Rff~l 0 
ftm 
S.D. 
~ R,S.D. 

ftm 
S.}, 

? k.S.D. 

ftm 
S.D. 
~ R.S,D. 

25.m 
12.853 
50.486 

Ti 
I ppb) 

-2.m 
0.800 

28.&41 

Tl 
(ppU 
-26.308 
68.277 

m.s2, 

-3.220 -o. 982 -3e.m 
0.119 8.426 9.697 
l.m m.1a1 25.m 

Cd I l 
l ppbl ( pp~) (ppb) 

-3.m -o.m -279.484 
1.964 2.094 18,298 

49.872 1081.688 13.701 

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

Correchd Coucts Shtistics 
1 .sk me : ALLJlft 

11:02 Aft Jmuy 22, mz 

Suph Weigbt : 1.0000 Solutioa Volm : 1,00 
O o-Puk lote9utions : 3 Off-Puk htegntim : 1 

·------------------------------------- ---------------------
Aulytt Chiml nm lpvlm 

Zr 
·~r 
p . 

g 
Sa 
.~i 
Al 

Z1 
f'')cu 

Li 
Co 
Hi 
Lil 
Eu 
ft 
C,1 
Cr 
Nd 
Ce 
S1 
h 
p 

s 
ftg 
As 
Ni1 

A~ 

1 
z 
3 
5 
6 
7 
8 
9 

10 
11 
12 
14 
15 
16 
17 
18 
19 
20 
21 
22 
24 
25 
2o 
27 
28 
29 
lO 
31 
32 
ll 
34 

-0.034 
258.028 
-0.109 
-0.009 
i.m 

23.051 
0.076 
o.m 
0.654 

117.438 
21.817 
97.278 
44.759 
22,281 
-0.006 
-0.057 
15,862 
60.024 
13,060 
o.m 
0.076 

-o.m 
170.340 

0.216 
o.m 

24.m 
0,008 

16.323 
0,007 
0,466 
1.m 

S,D. lpdm 

0.003 
4.869 
0.006 
0.022 
0.024 
o.m 
0.004 
0,027 
0.040 
1.943 
0.380 
1.m 
o.m 
0.377 
0.000 
0.007 
0.276 
1,144 
o.m 
0.044 
0.005 
0.011 
3.239 
0,003 
0.002 
0,449 
0.001 
o.m 
o.m 
0.010 
0.017 

U.S.I. lpulm 

-s:m 95.826 
0.460 21.330 
7.767 22.m 

ftn Sb 
I ppb l lpp~) 

0.383 -u.n8 
o.m )0.476 

1s2.m m.m 

,f 
-

( ppb) (ppb) 
-3.348 -2.m 
1.m 17 .281 

lo.873 m.m 

V h 
(ppb) (ppb) 
-Ull -0.771 
I .696 o.m 

35.m 46.156 

,, 

1.61. 



,. 35 0,003 0.010 '-O-fC-SD-WM:..IW-025 

-i Ti 36 -0.122 0.004 t.\dd_endum 5 Rev 0 
Cd l7 m.m 4.689 
i 38 25.624 0.510 

39 0.847 0.017 
40 51.893 o.m 

Sh ~2 o.m 0.023 
V 43 0.025 O.OOl 
h H -0.007 0.001 
Tl 45 0 0.064 0.004 

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

Idea ti ty 1: sm m mm Identity 2: hmt 11:03 All Jmuy 22, 1m 
lisk me : ALL_5lft 
S.-ple ieigtit : 1.0000 Solutioa Volm : 1.00 
Oa-Puk lAte~utions : 3 Off-Peik l1te9rilions: 1 
----------------------------------------------------------------------

Zr Sr Ii h H~ SD Si Al ,,,., (ppb) (pp.) ,,,., (pp1) (ppb) (ppb) (ppb) 
fte.~ -u.m 10087 .837 -59.816 3.168 1188.m 5083.m -2s.m -m.m .. .. . S,J. i.rn 190.366 5.m 12.m mo.606 93.142 2.926 11.m 
: R.s.». 5.328 1,887 9,282 404.849 m.m 1.m 11.m 9.331 

w Zn Cu Li Co Ni Li El 
I ppb) I ppb) (ppb) I ppb) I ppbl (ppbl (ppb) (ppb) 

ftun -1mo.m 10043.812 4928.931 9816.767 10038.231 5011.m -9.396 1.029 
S.D. 1m.m 166.695 85.m m.m m.m 86.037 0.000 o .• 461 

M ~ R.S.D. 6.133 1.660 1,744 1.583 1.m 1,690 ' 0.000 44.826 ~ ; 

Fe c. Cr NII Ce 51 b p 

ro I ppb) (ppb) . (ppbl (ppb) (ppb) (ppb) (ppb) (ppU 
ftHD 5036.319 9869 .606 5187.197 4. 908 7U17 -1ou.m 1om.3B6 mo.m 
S.D. 87.m 188.874 99.)09 19.443 14.m 32.290 193.151 15.582 
~ i,S,I, 1,740 1. 914 1,918 m.101 11.m 3.074 1,902 1,246 

s "' As Iii fto Se Ag Pb 
(ppbl (ppb) (PJbl (ppb) (ppb) (ppb) (ppb) lppU 

0-
ftua 38.802 5041.102 7 .406 9874.786 ·3,716 m.m 378.820 1,168 
S.D. 0.680 92.172 1.m m.m 1.218 22.966 5.087 18.287 
i l,s.D, 1.m 1,828 18.260 1.443 12.769 B.836 U4J 1566.024 

Ti Cd I ' ft1 Sb V le 
lppb) (ppb) lppb) lppU (ppb) (ppb) (,Fb) (ppb) 

fturo -3.3&2 9966.148 m3.m 5189.136 5oos.m 4883.516 0.006 0.178 
S.D. o.m m.m 98.798 97 .088 91.ll4 121.1&1 2.058 0,103 
: 1.s.1. 16,983 1.872 1. 990 1.871 1.m 2.481 3711,.m 57.m 

Tl 
(ppb) 

fteu -28.703 
u. 25.901 
: R,S.D. 90.240 

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

Corrected Couts Shtistics 11:04 Aft Jmuy 22, 1m 

1.62 



Yul me : ALL_Slft 
Saple Veiqbt : 1,0000 Sollitio1 Yohn : 1.00 

WHC-SD-WM-oif,.'.,02s. 
~dd~ndum 5 ·Rev 0 

01-Puk lateqritioos : 3 Off·Puk hte9utioDS : 1 
----------------------------------------------------------------------

Zr 
Sr 
h 
Ti 
Hq 
SA 
Si 
Al 
M 

Za 
Cu 
Li 
Co 
Ni 
Li 

• ,.Eu 
Ft 

i 

Cr 
Nd 

_ Ce 
Sa 

f":'h 

ftq 
. As 

Ni 
0 _ s, 

Aq 
M Pb 

Ti 
0-,td 

I 
l 
ftA 
Sb 
y 

Je 
Tl 

te Cbmtl ftm lpulm 

3 
~ 

6 
7 
8 
9 

10 
11 
12 
14 
15 
16 
17 
18 
19 
20 
21 
22 
24 
25 
26 
27 
28 
29 
lv 
31 
32 
33 
14 
35 
36 
37 
18 
39 
40 
42 
41 
44 
45 

-0.152 
U11 
S.006 

-0.051 
l.604 

-0.014 
-0.009 
1.183 

-0.021 
0,032 
0.100 

-0.018 
0.012 

-9.094 
1.297 

so.m 
0.014 
0.849 
0,005 

12.094 
1.886 
1.81i 

-o.m 
·o.m 
0.020 
0.013 
0.087 
0.031 
0.019 

-0.050 
16.731 
2.868 

-0.141 
-0.044 
0,016 

-0.071 
-0.003 
-0.008 
0.068 

-0.004 
-0.046 

SJ. lpulm 

0.006 
0.008 
0.041 
0. 012 
0.022 
o.m 
0.002 
0.002 
0.020 
0.009 
0.001 
0.012 
0.010 
0.011 
0.006 
o.m 
0.008 
0,006 
0.004 
0.105 
0.006 
0.005 
0.002 
0.003 
0.008 
0.002 
0.002 
0.020 
0.004 
0.002 
o.m 
0.020 
0.001 
o.m 
0.023 
0.002 
0.002 
0.011 
0.001 
0.002 
0.005 

U.U. lpulm 

Identity 1: sm m mm Ideatit1 2: Dimt 
hsl me : ALL_51ft 

11:05 Aft Jmuy 22, 1992 

Si11ph higbt : 1 ,0000 SolutiDD Yolm : 1.00 
Or.-Puk hteqratioas : 3 · Off-Puk llteqnhoas : 1 
----------------------------------------·--- ---

ftun 

Zr 
I ppbl 
·78.344 

Sr 
(ppbl 

0.039 

Ii 
(ppi) 
sm.1s1 

h 
(pp~I 
·21.974 

Hg 
(ppa) 
1716.981 

So 
(,Pb) 

-1.m 

Si 
(ppbl 
-85.m 

Al 
(ppU 
301.801 
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\-1 t,\--OP-.o1. S • 

t S.D. z.m o.m · 41.202 6.849 1264.433 t871 1.074 0.946 w\-\C-SD- s 'Re'l 0-
: i.S.!. 3.128 m.m 0.808 JI. 170 · 73.m 4il,88o 1.m o.m r._ddendum 

~ h Cu Li Co Ni Li Eu 
I ppbl i ~pb) (ppbl I ppbl (ppb) (ppbl (ppbl (ppbl 

n m.m ·29.o07 11.m -1.m J.588 -10.m ~236.812 5262.497 
.. u. olB.198 o.m 0.131 1.164 2.2£9 2.539 25. 892 25.304 
~ k.5.i. H.Z5-l 2.m 1.103 61.195 n.m 2UH •>.m o.m 

Fe Ci Cr Nd Ce S1 Bi p 

.. ( ppb) I ppb) ,,,~, I ppb) (ppbl (ppb) (ppb) (ppb) 
ftua 2.m 97 .682 3.970 sm.m 5036.866 5347,m ·25.937 24.791 
S.D. 2.m 1.010 1.731 4&.m 15,085 15.m o.m 1?.904 
: k.S.D, 108.606 1.034 43.588 0.872 o.m o.m o.m so.m 

5 ft. As Ni fto St ~9 Pb 
(ppb) lppU (ppbl (ppbl (ppb) (ppb) (ppb) (Hbl 

ftua ll,870 -1.850 100.m -J1.m 0.000 4.878 5141.919 5018,977 
5,D. 8.094 o.m 2,084 12,407 1,205 6.038 15.508 35.m 
: tS.D. 58.m u.m 2.081 39.256 1383018.090 123.781 0.302 0.705 

• 
Ti Cd • I Ba Sb V It 

(ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) 
- ftun -s.m 1. 910 5.163 -172.408 -0.616 -s.m 28. 977 o.m 

u. 0.076 o.m 4.501 8.721 0.147 57 .862 0.778 0.272 
? i.S.D. 1,283 37 .802 87.169 5.175 2~.87& 1101.747 2.m 45.m 

Tl - I 
I 

r,,, ( ppb) 
I N~u 100.m 
I 38.013 

- .~.D. 37.784 

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

Corrected Cmts Shtistics 11:06 Aft Jmuy 22, 1992 
I"') T i5l me : ALL_5Ift 

Suple Vei•llt : 1.0000 Solutioa Volm : 1.00 
01-Puk bte9utions : 3 Off·Pul lab9ulim : 1 

Aulyte Chmtl Nm lplllm S.D. lpdm U.S.D. IJdm 
----------------------------- -----------------------------
Zr l n.m o.m 
Sr 2 0.020 o.m 
Ji 3 -1.907 0.043 
Ti ) 1,.m 0,166 
Hg 6 28.065 o.m 
Sa 7 0.069 0.032 
Si 8 12.850 o.m 
Al 9 11,890 0,086 
V 10 32.465 o.m 
Zn 11 0.047 0,004 
Cu 12 0.06& o.m 
Li 14 -0.008 0.007 
r 15 -0.077 0.005 

16 0.272 0,009 
17 -0.007 U0l 

1.64 



• 
Eu 18 -0.147 0.007 • D-vlt-\~O?~~~S-. 

11 
~\-\C-S ~- Q.a~ 0, re 19 0.020 0,006 iddendu~ 

Ci 20 0.204 0.002 
r.r 21 0.020 0.001 ~ 

22 ·0.007 o.m ,e 24 0.033 0.011 
s. 25 ·O. 085 0.009 
h 26 0.007 0.009 
p 27 1.620 0.007 
s 28 4.792 0.041 

--• ftq 27 0.012 0.000 
As 30 4.112 o.m 
Ni 31 0.098 0.019 
fto 32 lZ.m 0.279 
s, ll 1.m 0.010 
A9 34 -0.087 0.021 
Pb 35 -0.089 0.011 
Ti 36 37.408 0.264 
Cd 37 -0.230' o.m 
) 38 o.m 0.011 

39 ·0.044 0.011 

"· 40 0.019 0.003 
s• 42 0.028 0.006 
V 43 14.&04 0.110 

V Be 44 55.017 0.356 
Tl 45 o.m 0.003 
-----------------------------·-----------------------------------------

r,,,, 

(' ·~utity 1: sm m mm Identity 2: lirect 11 :07 Aft Jmuy 22, 1992 

' .ul mt : ~LLJlft 
s .. p1e »eigbt : 1.0000 Sohtio, Volm : 1.00 
Dn·Pui 1Dte9ntim : l Oft-Puk 11tt,utions : 1 
--------------------------------------------------------------------

Zr Sr Ii la "• Sa Si Al 
(ppb) (ppb) (ppb) lppU (ppa) (ppi) (ppi) (ppb) 

M ftua 103os.m 0.378 -1872.102 '781,113 1499509.434 17.048 am.m 4688.025 
S.i. 70.167 0.193 43.700 98.374 8927.619 7.096 u.m 35.052 

0-- : a.s.1. o.m 51.030 . 2.m i.006 o.m 41.621 o.m 0.748 

• lD Cu Li Co Ni Li Eu 
(pFhl lppU (ppbl (ppU (ppb) (pp.) (ppb) (ppbl 

ftua ·996560.951 ·28.320 4.001 ·0.706 -16.520 73.421 -12.080 -4.838 
S.D. 8367.794 0.309 1.140 o.m 1.151 2.090 2.325 0.461 
i R.5.D. 0.840 1,092 28.483 95.119 ~-966 2.846 19 .247 9.m 

ff Ci Cr Nd Ce Sa h p 
(pp-) lppU (pp~) (ppU (ppb) (ppb) (ppb) (ppb) 

ftun 4.341 ·8.948 9.926 ·35.368 ·37.341 -222.764 0.378 9941.967 
u. 1.749 _o.m o.m 14.471 2a.m 27.238 0.)64 40.6v2 
~ R.S.D. 4o.m 2.819 4.000 40.m n.624 12.227 m.m 0.408 

5 "' As Ni fto Se Ag Pb 
(ppb) (ppi) (ppb) (pp~) (ppb) (ppb) (p~bl ( pp~) 

ftm mun -2.124 4944. 541 8.729 9891.827 450).221 4.289 -1,0.m 
;.). 44.091 0.000 44.llO 11.686 84.108 27.097 6.263 19.374 
? R.5.D. o.m 0.000 0.897 m.s13 0.850 0.601 146.030 12.066 
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ftm 
S.L. 

n. 

i R.S.D. 

Ti 
(ppb) 

4Yll.038 
34.551 
0.703 

11 
(ppb) 

5189 .108 
21,947 
0.423 

Cd • I 
(PJU ( PP•l (pp.) 

-5.490 9,165 ·18.610 
o.m 2,124 65,124 

17. 000 n.m 349.m 

Corrected Counts Shtistits 11:09 .Aft JiAUiry ZZ, 1992 
1i5k me : ALL_5lft 
s.a,li! ~eiqbt : 1.0000 Sahtiaa Yoluu : 1.00 
o~-h.k hte9utions : 3 Dff-Puk btegntiou : 1 
----------------------------------------------------------------------
nlyte Cbmel ftm lpulm U, lpulses U.S,i, lpdm 
------------------------------------------------------------

_].r 1 0.007 0.011 
Sr 2 0.014 0,011 
i 3 -o.m 0.011 

h 5 o.m 0.011 
-tlg 6 1.m o.m 

So 7 0.001 o.m 
""si 8 1,341 . 0.005 

' 2.m 0.019 
10 O.Olv o.m 

Zn 11 11.m 0.068 
Cu 12 4.3&5 o.m 
i 14 -0.014 0.012 

Ca 1~ 4.414 o;ozo 
- wi 16 4,269 0.024 

· M li 17 -o.m 0.001 
Ea 18 -0.081 0.011 

oJt 19 3.103 0.014 
Ci 20 6,118 0.039 
Cr 21 2.m 0.026 
Nd 22 o.m 0.046 
Ct 24 0.019 0.009 
Sa 25 -o.ou 0.011 
h 26 16. S64 o.m 
p 27 0.015 0.001 
s 28 0.051 0.013 
ftq 29 4.827 0.031 
As 30 0.828 0.012 
Ni 31 1.672 0.006 
fto 32 l.240 o.m 
St 33 o.m O,OOo 
A9 34 3.241 0.014 

P• 35 0.556 0,008 
Ti 36 7.439 0.040 

37 24.522 0.168 
38 4.797 o.m 
3' 1.m 0,006 

ftn Sb y It WHC-S0-WM-0P-Q25 
(p,H (P,b) - { ppbl ( ppb) Addendum S Rav 0 

1.648 lBl.855 ,m.211 9787.579 
0.243 2s.rn 73.824 63.273 

14. 744 15.m o.m 0.646 

.... -
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" 
ftD 40 10.207 0.049 ~Hc-s•-wM~;o2s I Sb 42 0.192 0.016 ~cdendum 5 ·Rev. o 
V 43 1,483 0.008 
~- 44 5.343 ll.030 

u 0.068 0.006 
·---------------------------------------------------------------------

Identity 1: ICY Identity 2: !CV 11:09 Aft Jmuy 22, 1992 
hsk me : ALL_Slft 
Suple Weiqbt : 1 .0000 Solutioo Vohu : 1.00 
Dn-Pul 1Dte9Htions : 3 OfHul lateqntions : 1 
----------------------------------------------------------------------

Zr Sr Ii h Hq Sa Si Al 
1m1 (ppb) (ppU ippb) (fPI) (ppU (ppb) (ppb) 

ftun -8.361 o.m -m.m 15.838 18.868 2.058 863.840 896.800 
S,I. 4.960 o.m 11.m &.m 149,JoO 7.640 3.719 7.734 
? R.S.I. 57.328 101.m 2.m u.m m.m 371.310 0.431 0.862 

w 21 Ca Li Co Ni Li Ea 
I ppb I (ppb) (ppb) (ppb) (ppb) (ppb) (ppbl lppbl 

,# 

UD -1837.222 976. 596 m.m -1.m 990,682 984.850 -6.711 -o.m 
.B. 711.836 5.830 5.244 1.m 4.m s.m 2.m o.m 

: R.S.D. 38.745 o.m o.m 94.002 o.m 0.566 34.648 132.217 

Fe Ci Cr Nd Ce Sa h p 
(ppbl (ppb) (ppb) (ppU lppU (ppb) (ppb) (ppbl 

ftua m.m m.m 1011.739 2&.m -74.772 -166.089 987.579 4.152 
S.I. 4.297 6,441 10.202 20.m 24.700 32.246 6.231 6.192 

• .. I. 0.437 0.66& 1.008 76.590 33.034 19.m o.m m.m 

s "' As Ni fto Se '• Pb 
l ppbl (ppbl (ppb) (ppb) (ppb) (ppbl (ppbl (ppb) 

N ftm 39.654 987.327 992.438 m.20, 970.482 m.m 1020.S58 969.231 
S.D. ll.516 6,388 14,792 l.m 9. 571 13,593 4.406 14.049 

- tR.5.J. 34.086 o.m 1.491 o.m 0.986 1,428 o.m 1,450 

Ti Cd a I ft• Sb V h 
0-- ( ppbl (pp~) .(ppbl tppU (,Fb) lppal (pp~) (ppb) 

ftun m.m m.202 m.m 7832.303 m.m 1043.592 m.m m.m 
S.D. 5.241 6,698 11.308 33.210 4.690 85.995 5,102 5.304 
% R.S.D. o.m 0.&84 1.215 0.338 0.476 8.240 o.m o.m 

Tl 
(p,b) 

ftm 917.160 
S.D. 42.093 
: R.S.D. 4.589 

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

Corrected Counts Shtistics 11:11 Aft Jimry 22, 1m 
I.st me : ALL_Slft 
~'" •\e Wei9ht : 1.0000 SolutiDD Volm : 1.00 

.k lnte9ntions : ! Off-Put Iate,ntim : 1 
---------------------------------------------------------------
Aulyt, Cbiml ftm lpvlm S.D, lpulm U.S.D. lpulses 
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·--------------------------------------------------------------------
Zr 0.009 0.010 
Sr 2 -v.008 0.010 

3 -0.088 0.034 
5 -0.023 0.015 
6 1.598 0,011 

Sn 7 -0, 017 0.024 
Si 8 0.092 0,007 
Al 9 o.m 0,030 
V 10 -o.m 0,OlB .- ZD 11 o.m 0.007 
Cu 12 o.m 0.007 
Li 14 -0.024 0,006 
to 15 -0.037 0.018 
Ni lo -0.060 0.007 
L; 17 -0.007 0,001 
E1 18 -0.101 0.010 
h 1' 0.001 0.014 
C; 20 0,276 0,002 
Cr 21 -o.m 0,002 
Nd 22 0.064 o.m 
Ce 24 o.m 0,016 
S1 25 -0.048 O,Oll _ .. 26 -0.024 o.m 
p ~~ o.m 0,001 ., 
s 28 0.024 0.017 
ftq 29 0.008 0.001 

- As 30 -0.009 0.008 
r,, N• 31 0,027 0.022 

32 o.m 0.006 
33 -0.032 o.m 

"~ 34 -0,114 . 0.006 

P• 35 -o.m 0.009 
Ti 36 -0.124 0,011 

. t~ 37 -0.136 o.m 

-· 
38 0.030 0.002 

l 39 -0.067 0.008 
11 40 0.002 0.002 
Sb 42 . -o.m 0.020 

CN 43 o.m 0.004 
)t 44 -0.006 0.002 
Tl 45 -0.030 0.004 
·--·------------------------------------------------------------------

ldutity 1: ICI ldntity 2: ICI 
hsk me : ALLJlft 

11:12 All Jimry 22, 1992 

Silph Vtitbl : 1.0000 SolutiOA Yolm : 1,00 
Oa-Puk htegutim : 3 Off-Put late9ntiou : 1 

Zr Sr Ii h 
( ppbl (ppbl (ppbl (ppbl 

ftua -7.334 -o. 704 -38.645 -5,543 
S,D, 4.342 0,408 33.774 a.m 
: R,S.». 5'.212 58,002 a1.m 160.845 

V ID Cu Li 
(ppU lp,•l lppU (ppbl 

Wt\C-SD-\.J~:op:oz~ 
Addenduin Sc iev 

H9 Sa Si 
(pp1) (ppbl (ppbl 
ma.m -1.911 -14.292 
m.m 5,249 4.784 
44.m 214,m 33.476 

Co Ni Li 
( ppb) (pp~) (ppb) 

• 

Al 
(pp•l 
-32,'11 

12,469 
37 .887 

El ,~,u 

-i 

J,laf_~ufo. 
~'Eli 
1.68 

1 
> 

I 

- 1 



vn-\C-so-~~ ~R:..o 2 s -:. 

ftm 1228.249 ·28.006 ·1 .886 -2.287 -7.475 ·2.278 ·12. 080 ·1.839 ~ddendu~ s-~ev o 
s.a. 1152.742 o.m 1.m o.m -4,m 1.644 4.650 0.686 
: R.S.}, n.m 2.040 1,.m 26.471 54.m 72.194 38. 494 37.290 

Fe Ci Cr tu Ce S1 h p 

( ppb) (ppbl (ppbl ( ppb) ( ppb) (ppb) (ppb) (ppol 
ftm -1. 482 z.m o.m ·4. 005 ·94.857 -112.m -1.471 2.088 
S.D. 4.496 0.343 o.m 43. 784 42.782 36.m 0.760 7.150 
? t.SJ. 303.309 11,999 624.205 1093.188 n.102 32.m 51.653 342.447 

·"" s "• As Na fto Se Ag P• 
(ppb) ( ppbl (ppbl (pph) (pph) (pph) I ppbl (ppbl 

ftm 1,.m -2.877 -15.425 ·32.821 -4.218 56.229 ·4, 061 ·30.361 
u. 11.m o.m t.401 13.601 1,808 12.m 1,858 15,169 
t R,S,J. 90.139 8.248 60,949 41.439 42.858 22.m 45.757 49.963 

Ti c• I l aa s• V le 
1.,bl (ppb) (pp.) (ppU (pp.) (ppb) (ppbl (ppU 

fttu ·l.624 -1.m 7.874 -m.m -0.066 -m.m 4.722 o.m 
S,D, 1.476 o.m 0.296 48.632 0.201 102.444 2.805 o.m 
: R.S.D. 40.733 53. 570 l.m 11.798 m.m 70.490 59.406 m.m ,. 

Tl 
(ppb) 

fiD Zll,151 
s.1. 25.m 

_ i R.S.D. 11.836 

--------------------------------------------------------------------~ 

~ur rected Couts St.ti sties 11:13 Aft JiDDiry 22 1 1992 
Tuk me : ALL_51n 
.aplt higU : 1.0000 Solutioa Yolm : 1.00 

Ca·Puk lab9r.tiou : 3 Off-Pui 1Dtt9r.tiou : 1 
---------------------------------------------------------------------
Aulyte Cbmel ftm lplllm S.J. lpllm U.5.D. lpllm -------------------------------------·---------·-------------------
Zr 0,006 0.004 

O'sr , 
0.097 0.002 • 

ii 3 -0.101 0.027 
Ti 5 -o.m 0.004 
Hg 6 2.053 0.006 
SD 7 6.252 0.007 
Si 8 0.544 0.008 
Al ' 610.430 2.m 
M 10 -0.041 0.041 
ZD 11 0,262 0.002 
Cu 12 0.037 0.OOo 
Li 14 -0.034 0.004 
Co 15 ·0.029 0.017 
Ni lo -0.081 0.007 
Li 17 -0.049 0.001 
Ea 18 0.050 0.010 
h 19 m.m 2.m 

20 1171.411 5.581 
21 0.008 · 0.012 

w• 22 3.540 0.067 

--
1.69 



Ce 24 -0.006 0.009 -WHC-SD-WM~DP-025 I Sa 25 -B.823 0.007 Addendum S Re-v 0 
h 26 0.006 0.006 

27 o.m 0.002 
28 2.403 0.019 
29 m.m 4.766 

As 30 o.m 0.007 
w. 31 0.064 0.028 
no 32 O.Ov3 0.008 
Se n -0.040 0.007 
A9 34 -o.m 0.004 
Pb n -0.127 0.007 
Ji 36 -0.093 0.002 
Cd 37 0.266 0.040 

• 38 -o.m 0.011 
I l9 -0.064 o.oo, 
IA 40 1.m o.m 
Sb 42 -0.027 0.012 
V 4l G.019 0.001 
Bt 44 ~ -0.001 0.001 
Tl 45 -0.072 0.004 

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

Identity 1: !CSA-I Identity 2: !CSA 11:15 Aft Jmuy 22, 1992 
"iSl nm : ALL_Slft 

.J.Aaple teigbt : 1.0000 Solution Yolu1e: 1.00 
Oa-Puk lategutions : 3 Oft-Put 1Dte9utim : 1 

-------------------------------------------------------------------
Zr Sr Ii h "' Sa Si ,✓ 

(ppbJ (ppb) (JJbl ( ppb) (pp1) (ppb) (ppbl I ppbJ 
fti:. -8.801 3.415 -51.077 -s.m 27150.943 1380.020 303.410 249900.m 

.D. t.rn 0.090 27.375 2.473 lll.749 1.m 5.681 1210.m 
~ .u. 21.800 2.644 53.593 44.610 1.148 0.106 1,872 0.484 

M Za Ca Li Co Ni Li b 
( ppb) (ppbJ (ppbl (ppbl (Jpb) (ppb) (JPb) (ppb) 

iD 1586.m -9.873 -2.414 -3.330 -5.606 -7 ,142 -m.m 8.100 
S.D. 1257 .482 0.172 1,247 0.408 3.8&0 2.069 2.m o.m 

.S.D. 79.263 1,738 · 51.m 12.247 68.858 28.968 t.m 7.791 

F✓ c✓ Cr Nd Ct 51 ii p 
(ppb) (ppU fppb) ,,,~, (ppb) (ppU (ppbJ lppU 

Keu 99579.649 193593.761 5.161 128.538 -144.157 -25837 .885 0.338 55.750 
S.D. 677.536 922.608 4.'59 22. 928 23.401 20.590 o.m 12.889 
: R.S.I. 0.680 0.477 96.076 17.838 16.233 0.080 110,206 23.120 

s "V As Ni fto Se Ag Pb 
(ppbl I ppb) fppU (pp•l (ppb ) (ppb) (ppb l ( ppb) 

Kua 884. 787 200470.201 m.284 -11.742 -4.921 ll. 985 -1.m -m.m 
S.D. 23.215 m.m a.m 11.m 2.m 20,414 1,073 12.911 
? R.S.D. 2,624 o.m 5.684 m.m 0.865 60.069 14.260 ).598 

Ti Cd I I ftD s• V h 
( ppb l (ppU ,,,.) (ppbl (ppU (ppbl (ppb) ( ppb) 

o.m 14.268 -s1.m -m.m 32. 530 ·106.809 -:l.812 1,186 
0.227 1,610 2,034 49. 901 o.m 63.036 0.674 0.178 

.: 1.~.D. 51.m 11.282 2.m 37.387 2.m 59.017 17,673 15.000 
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. . 
Tl 

WHC-SD-WM: DP-02S 
:Addendum 5 Rev O 

( pp~) 
nea -86.173 

25.YOI 
.S.D. 3o.m 

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

., Corrected Caucts Shti~tics 11:lo Aft Ji11m7 22, m2 
hsl ~m : ALL_Slft 
Si•ple Weight : 1.0000 Solutioa Volm : 1.00 
Oo-Peik Integritioas : 3 Off-Pul 1Ate9ntim : 1 
-------------------------------------·------------------·-----------
,a.lytt Chmfl /Im lpalm s.a. lpdm u.s.1. lpdm 
---------------------------------------------------------------------
Zr 
Sr 
Ji 
h 

_ H9 
Sc 

.. !5i 
Al 

•-
u 

Fe 
i 

Cr 
- Nd 

e 
S1 
i 

p 

s 
/lg 
As 
Iii 
fto 
Se 
Ag 
Pb 
Ti 
Cd 
) 

l 
/IA 

s• 
V 

Tl 

1 
2 
3 
5 
& 
7 
8 

' 10 
11 

. 1Z 
14 
15 
lo 
17 
18 
19 
20 
21 
22 
24 
25 
2o 
27 
28 
27 
30 
31 
32 
33 
34 
l5 
36 
37 
38 
39 
40 
42 
43 
44 
4S 

0.050 
0.147 

-0.119 
-o.m 
2.067 
6,352 
o.m 

607.olO 
0.m 

12.m 
z.m 
0.004 
z.m 
4.326 

-0.044 
0.097 

m.m 
1175.459 

1,372 
l.m 
o.m 

-8.886 
8.700 
0.017 
2.422 

m.m 
o.m 
o.m 
0.008 
0.037 
3,356 
0.499 

-0.044 
25.885 
-0.482 
-o.m 
7.016 
0.003 
0.804 
2.877 

-0.042 

0.022 
o.m 

·o.m 
0.025 
0.015 
0.100 
0,Oll 
3.'26 
0.070 
0.085 
0.026 
0.m 
0.028 
0.087 
0.001 
0.025 
l.m 
8.927 
0.014 
0,142 
0.032 
o.m 
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 
o.m 
0.066 
0.015 
0.015 
0.037 
0.022 
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WtiC-SO~Wflt-OP-025 

i --------------------------------------------. --------------- 'Acldendum 5-Rev o 

'~entity 1: ICSAB·I Identity 2: ICSAB 11:17 Aft Jumy 2t, m, 
:~ ... u : All_5lft 

.e Weight : 1.0000 Sobtion Yolm : 1.00 
un·ful: lnteqntions : l Off-Puk hh9utions : ! 

----------------------------------------------------------------------
Zr Sr Bi h H9 s, Si ~ . ./ 

(ppb) (ppb) (ob) ( ppb) (ppl) ( ppb) . (pp•l ( ppb) 
nm 10.m tm -6'.561 o.m 21m.m 1402.212 m.m mm.m 
S.J. 9 .786 0.881 58.758 14. 946 U• .637 21.m 22.015 1485. 418 
: k.s.D. 93.m 16.452 84,469 3770.975 3.098 1.m 6.765 o.m 

w Za/ c. ✓ Li Co ,,,, Ni ,- Li £a 
(ppb) (pp~J ,,,ii (ppU (ppb) (PJbl 1m1 (ppb) 

fteu ·1497.117 1010.316 501.m o.m 500.985 997.694 -m.m 11.143 
S,D. 2144.266 7,322 s.m 2,281 6.200 19.77o 4.027 1.m 
? R.U. 143.226 0.725 1,172 423.849 1.238 1.m 2.479 14.679 

ft/ c ...... Cr/ Nd Ce Sa Ii ✓ p ,. 
(ppb) (ppU (ppb) (ppi) ( ppb) (ppb) tppb) (ppbl u, 100m.m 1'4261.944 546.696 178.607 lz.m -m21.m 518.693 1s.m <."'!u. 1006.959 1475.569 5.501 52.794 87.014 99.m 4.m 7.150 

? t.S.D. 1.064 0.760 1,006 2,.m 264.025 o.m o.m 38.441 

5 RV As N• fto Se Ag ✓ Pb../ 
(ppb) (ppb) (pp~) (pp~) (ppb) ( ppb) (ppb) (pp~) 

M ftm m.m . 201235,717 146.076 49 .468 -3.314 122.380 1m.m 869.388 . 
l: . ft, 3&.m 2013.878 13,405 32.792 3.475 45,798 ,.m 58,262 

. '.,. 4.016 1.001 9.177 6&.288 104.844 37.423 o.m 6,701 , 

Ti Cd.,..... I ( fta ✓ Sb v- le -(pp)) I ppb) tnb) (ppb) I ppb) I ppb) (ppb) (ppb) 
~m 6.812 1033.423 -91,133 -61.440 539.988 50,780 m.m m.m 
S.D. 2.918 17 .746 1,427 131.681 5.lll 79,492 10.m ,.m 

- :u.D, 42.843 1,717 1,56t m.m 0.988 m.m 1.m 1.m 
M 

Tl 
~ (ppb) 

fte.D 131.735 
S,D, 158,2&0 
: R.S.D, m.1;;, 

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

Corrected C011ats Shtistics 11:18 Aft Jmuy 22, 1992 
Tisk nm : ALL_S!ft 
Silple Weight : 1.0000 Solution Volm : 1.00 
On·Ptik Inte9r•tions: 3 Off-Pe•k late9r•tio1s: l 
----------------------------------------------------------------------
Aulyte C~mtl ftm (pdm S,D, lpulm :R.S.I. lp11lses 
----------------------------------------------------------------------
Zr -0,001 0.005 
t - 2 -0.008 0,004 

3 -0.084 0.010 
5 -0.012 0.016 
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Hg 
Sa 
Si 
p 

6 
7 
B 
9 

1.m 
-0.017 
0,088 
0.361 

· 0,014 
o.m 
0.012 
0.013 

10 -0.046 0.013 
Zn 11 0.049 0.002 
Cu 12 0.039 0.004 
u 14 -o.m 0.010 
Co n U07 0,009 
Ni 16 -o.m o.m 
Li 17 -0.004 0.001 
EK 18 -0.093 0.004 
Fe 1, o.m o.ou 
C; 20 0,371 0.040 
Cr 21 -0.012 0.002 
Wd 22 0.184 0,032 
Ct 24 0.008 0.003 
Sa 25 -0.043 0.009 
h 26 -0.027 0,005 
P 27 0.010 0.002 

28 0.002 0,004 
.~,; 29 0.081 0.032 
..,. , , 30 0.00£ 0.007 

w. 31 0.011 0.010 
32 -0.005 0.008 

Se 33 -0.046 0.007 
34 -0.120 0.006 
3~ -0.026 0.002 
36 -0.124 0,004 

..r,. 37 -0.124 0.045. 
-. 38 -0.021 0.012 
,,. 39 -o.m 0.005 
fta 40 0.000 0.002 

i\. ~ b 42 -0.000 0,007 
v u o.m 0.002 

, , 44 -0.007 0.001 

·"'i,\c-so-~~~ae-02.s 
Atldendum· s_~e~ O 

MI------------U --------o. 060 -------------0, 006 ----------------------

0--

Identity 1: m ldutity 2: Rim 11:19 All Jmuy 22, 1992 
Tuk am : ALLJIII 
Suph »ei,bt : 1.0000 SohtioD Volm : 1.00 
01-Pui 1Dte4utim : 3 011-Pui late,utim : 1 

ftm 
S.D. 
: k.S.). 

fte.n 
s • 

D, 

Zr 
(ppb) 
·12.028 

1.985 
16. 500 

• 
lppbl 
1m.m 
388.812 
22.477 

Fe 

Sr Ii 
(ppi) (ppbJ 

-0.701 -33.940 
0.170 ,.m 

24.216 2,.m 

Zn Cu 
(ppb) 1p,•1 
-28.120 -1.961 

0,131 o.m 
0,466 48.062 

c. Cr 

h ,,,., 
o.m 
9.207 

m.m 

Li 
(pp•l 

-3.128 
1,011 

32.312 

Nd 

H• Sa Si 
(ppa) (ppbl (ppb) 
-188.679 -2.278 -17.103 
7&8,506 l.309 8.147 
407 .308 m.m 47.631 

Co Wi l• 
( ppb) (ppb) (ppbl 

2.317 -11.018 -2.683 
1,907 4.292 2.m 

82.305 38.954 86,647 

Ce Sa •• 

• 

Al 
(ppb) 
-35.m 

5.188 
14.724 

Ea 
(ppbl 

-1.m 
0.263 

20.002 

, 
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~~HC-sri~WK-°OP-025 

i ~dtndum 5 Rev o 
(ppU (ppU !ppU (ppU IPPH (ppbL (ppb) (ppb) 

"'u 6.035 18.626 -2.m 49.m ·106.726 . -'9.642 -1.630 ·24.743 
5.565 o.547 0.688 14.023 7.906 24.932 o.m 12.889 

C.), 92.217 35.m 24.744 28.600 7.408 25.021 !t.766 52. 092 • 
s II~ As Ni 11D Se Ag Pi 

l ppb) I p~bl ( ppb) (ppb) (ppb) (ppbl ( ppb) I ppb) 
!Im ·U15 11,988 3.031 ·43.969 -1.m 19 .248 -5.996 ·49.045 
S.D. 3.840 6.552 7.832 5.864 2.m 18. 700 1.737 3.646 
'.R.s.D. 93.m 54.651 m.m 13.336 31.458 97.rn 28.971 1.m 

Ti c, I I Ba Sb V le 
(ppb) (ppi) (ppU (ppb) (ppU (ppi) ( ppi) (ppb) 

ftua -3.581 -1.m -1.872 -94.536 -0.206 33.270 -o.m 0.119 
5.). o.m 1.783 Z.342 28.810 o.m l5.m 1,403 0.178 
: R.S.D. 14.786 m.m -125.140 30.476 12.m 107.473 m.m m.m 

· 1 
Tl 

("bl 
ftm -2.m 
.D. 43.302 • 

i I.S.~. 183l.04o 
N 

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

-Corrected Cmts Shtistics 11:20 Aft Jmuy 22, 1992 
r,:,f ui me : AlLJIK 

c--ple WeitU : 1,0000 Solatio1 Valm : 1,00 
t lDte,ntioas : 3 01f-Puk Iate9ntiaas : 1 

AHlyte Cbinnel ftm lpulses S.D. lpalm U.S.J. lpulm 
--------------------------------------------------·-------·-------------

~ r 1 0.013 0.006 
_ Sr 2 0.000 0,007 

Ii 3 -0.038 0.016 
M h 5 o.m 0.004 

Hg 6 1.572 0,009 
0-So 7 -0.021 . 0.017 

Si 8 0.114 0.006 
u , o.m 0.021 
W 10 -0.002 0.037 
Z• 11 o.m 0.001 
Cu 12 o.m 0.006 
Li 14 ·0.030 0.014 
Co 15 0.424 0.009 
Ui 16 0.262 0,016 
Li 17 -0.00l 0,001 
Ea 18 -0.073 0.016 
Fe 19 -0.016 0.014 
C• 20 0.141 0.001 
Cr 21 0.063 0.012 
w, 22 0.0,2 o.m 
ce 24 o.m 0.008 
~- 25 -0.018 0.012 

2& -0.007 0.012 
27 0.016 0.004 

S 28 0.001 0.012 
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ft9 2, 0.008 0.002 WHC-SD-WM-DP-ll.25 l As 30 0.012 o.m Addendum 5 ~\t 6 
Ni ll 0.048 0.005 
fto l2 ·0.005 0.004 • 
S• 33 -0.037 o.m 
;. 34 ·C.04) 0.008 
Pb n -o.m 0.017 
Ti 36 ·0.117 0.007 
CJ 37 o.m 0.040 
B 38 o.m 0.018 

37 -0.052 0.008 
Rn 40 6.309 0.010 
Sb 42 o.m 0.017 
V 43 0.160 0.002 
Bf 44 o.m 0,001 
Tl 45 ·0.066 0.010 
---------------------------------------------------------------------

ldeatity 1: CRI·I ldnti ty 2: CRI 11:21 AB Jmuy 22, 1m 
hsk am : ALL_SIK 

LS.,Ple hiqbt : 1.0000 Solutioo Voluu : 1.00 
Oa·Puk lntt,r•tions : l Off·Puk late9ntiDDS : 1 
~------------------------------------------------------------------

Zr Sr ii h Hg Sa Si Al 
( ppb) ( ppb) (JPb) (pp•) (ppl) (ppb) (pp•l (ppbl 

ftUh -s.m -o.m 11.m 28.904 -75.472 -2.m 1.o40 -44.m 
.D. 2.424 o.m 1,.m 2.473 507.333 3.70V 1.m 11.102 

, R.5.D". 41.322 70.000 : m.m a.m m.m 132.810 m.m 24.861 . 

I Za Cu Li Co Ni Li Eu 
(ppbl (ppb) (JP•) ( ppi) (ppb) (ppb) (pph) (ppb) 

· ea m.m 10. 976 48.154 -2.m 95.981 71.217 2.686 0.000 
SD. 1128.336 o.m 1.287 1.413 1.907 3.53S 4.027 1.043 
~ i.S.D. 278.048 5.126 2.674 48.837 1.987 4.963 149.924 715266.381 

Fe Ci Cr Nd Ce Sa h p 
(ppb) (ppi) (pp•) (ppb) !pp•l (ppb) (ppb) (ppi) 

ftUD -6.882 -19.504 2,.m -5.024 -5&.m • -24.401 -0.417 10.m 
.D, 4,289 0.094 · 4.852 33.129 20..78 35.823 0.716 22.m 

: k.S.i. ,2.m o.m 18.059 m.m 3&.m 146.808 111.m m.m 

s ftg &s Ni fto St Aq Pb 
(ppbl (ppb) (PJi) (pp•I (ppi) (pp•) (ppi) (ppb) 

ftUD -5.576 ·Z.946 9.863 -21.m -7.332 37 .l64 16.916 -10.510 
S.D. 12.m o.m 17.973 2.999 1.141 21.591 2.313 l0.153 
? R.S.D. 222.308 12.084 182.234 n.m n.m 57.m 13.674 286.906 

Ti Cd I I Ba Sb V le 
(ppbl (ppb) (ppb) (ppi) (ppb) (ppU (ppb) (pp•I 

ftuo ·2.751 7.439 5.034 -65.m 29 .604 201.m 90.964 9,309 
S.D, 0.960 1.589 l.426 45.m o.m 88.265 1.m 0.103 
? R.S.I. l~.101 21.m 68.045 n.m l.268 4Ul3 1.711 1.m 

Tl 
I ppb) 

I. ·43.070 
S.). &a.m 
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: R.U. m.109 

C. ,d Cmts Shtistics 11:22 Aft Jimry 22, 1m 
Ta:;~ ;,m : ALL_5lft 
5.aple ~eigH : 1.0000 Solutioo Volm : 1,00 
Oo·Puk !ote4ntions : 3 01Huk Iate4utim : 1 

Aulyte Cbmel flm lpdses 

Zr 
Sr 
Ii 
h 
H9 
S1 
Si 
Al 
V 

Ni 

Em 

I 

Iii 
..p.. 

s 

As 

no 
Se 
Aq 
p~ 

Ti 
Cd 
~ 

l 
ftn 
Sb 
V 
Be 
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 
ll 
34 
35 
36 
37 
38 
l9 
40 
42 
43 
44 
45 

0.004 
o.m 

-o.m 
0.001 
1.560 

-0.011 
0.764 
1.481 
0.042 
5,974 
2.213 

-0.013 
2.233 
2.151 

-0.003 
·0;089 
1,536 
3.460 
1.273 
0.063 
0.019 

-0.047 
&.m 
0.019 
0.018 
2.m 
0.421 
0.866 
1.m 
0.lo9 
1.m 
0.262 
l.m 

12.377 
2.415 
0.788 
S.150 
0.089 
o.m 
2.689 
0.010 

/ 1: CCV·l Ide~tity 2: CCV 
lisk me : ALL_Slft 

S.D. lpdm 

0.004 
0.004 
o.oo, 
0,006 
0.017 
0,013 
0.022 
0.022 
0.018 
0.017 
0.010 
o.oo, 
0.006 
0,013 
0.000 
0.004 
0.021 
0.010 
0.010 
0.057 
0.011 
0.009 
o.m 
0.002 
0.008 
0.010 
0.009 
0.020 
0.008 
o.m 
0.005 
o.m 
0.022 
0.064 
0.027 
0.005 
o.m 
0.018 
0,006 
0.012 
o.m 

~i.S,D. lpulm 

11:23 Aft hmry 22, 1992 

WHC-SD-WM-DP-025 
Addendum 5 Rev O 

,,, 
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--- . 

Sapb hi~hl : 1.0000 Sol~tiOD Volm : 1.00 
WHC:so-WM~OP-025 
Addendum 5 Rev_O 

On-Ptik IAlt9rilioas: l Off-Puk late~ntioas : 1 
----------------------------------------------------------------------

Zr Sr )j T. 
(ppb) ( ppb) ( ppb) (ppb) 

fte .. -,.m -0.130 -183.480 9,107 
S.D. 1,546 0.137 8.789 3.818 
: k.S.D, lo.212 105.356 4,790 41.927 

w lo- Ca - Li 
( ppb) (ppbl (ppb) (ppbl 

nm -m.m m.216 490.207 -1.211 
S.D . 551.309 1.489 2.160 o.m 
? R,S.D. 56.m o.m 0.441 75.154 

Fe - Ci - Cr - 114 

tpp•J (ppb) ,,,u (ppbl 
fttiA m.962 m.m 507.391 -B,414 
s.1. 6.723 1,618 · 4.145 25.228 
~ I.S.D, 1.m 0.306 G.817 299.845 

" s "' - As - Ni -
( ppb) (ppU (ppb) (ppb) 

lfm 8,657 496,301 m.m 476.119 
,D, 8.963 2,058 10.m 12.347 

• 1.5.D. 103,527 0.415 2.m 2.m 

Ti,_ Cd - ·-
,_ 

"" (ppb) (ppb) (pp•l lppU ~- 491.382 m.m 469 .800 4842.602 
~ 2.m 2.560 5.272 2&.764 

~ t.S.D. o.m 0.516 1.122 o.m 

>, n-
(ppbl 

-leu 502,896 
S.D. 44.863 

R.S.J. 8.921 

c;.. ----------------·-····--·--··--·---··-- ·-------------------------· 

Corrected Couats Shtistics 
hsk me : ALL_m 

11:24 Aft JilUiry 22 1 19f2 

Siaple Mei9H : 1.0000 Solutioa Yolm : 1.00 
OD"Puk late9ritioas : 3 Dff-Puk llt,.ritioas : 1 

Anil,tt Cb.noel Km lpulses 5.1. lpulm tR.S.I. lpulses 

Zr I 0.021 0.004 
Sr z 0.005 0.002 
h 3 -0.067 0.028 
h 5 0.006 0.014 
H9 6 I. 566 0.019 
Sn 7 -0.011 0.031 

8 0.097 0.005 
A1 9 0.360 0.008 
M 10 0.017 o.m 

Hg Sa 
(ppa) I ppbl 
-m.m -0.661 
940.940 2.977 
11s.m m.o34 

Co - Ni -
(ppbl (ppbl 
501.583 501. 926 

1.m 2.851 
0.272 o.m 

Ct S1 
1,pb) tpp•I 
-76.598 -110.m 
29,m 26.867 
38.566 24.338 

fto - St 
(ppb) (ppb) 

47•.m m.m 
2.m 13.911 
o.m 2.812 

ftD- Sb-
(ppbl (ppal 
m.m m.m 

2,430 94.lo4 
0.489 18,673 

-i 
Si- Al -

(ppb) ( ppb) 
m.m m.751 
1s.m 8.872 
3.429 2,094 

Li Eu 
(ppbl (ppb) 

2.686 -1.rn 
0,000 0.286 
o.m 27,247 

h- p 

1,p1) (ppU 
498.381 28.919 

1.760 10.724 
o.m l7.m ,, 

Ag - Pb 
(ppll) (ppbl 
m.m m.m 

1.507 8.027 
o.m 1,765 

v,- Bt 
(ppi) (ppU ·, 
499,041 m.m 

3.711 2.157 
0.744 0.450 
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WHC-SD-WM-DP-025 

-i ZD 11 0,049 0.003 Ad~endum 5 Rev 0 
Cu 12 0.047 0.003 ,. 14 -0.007 0.005 

15 -0.031 0.006 
16 -0.082 0.010 

Li 17 -o, 004 0,001 
Eu 18 -0.083 0,008 
Fe 19 -0.003 0,011 
Ci 20 0.276 0.002 
Cr 21 -0.010 0.006 
~~ 22 0.089 0.041 
Ce 24 o.m 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 
W; 31 0.050 0.017 
fto 32 0.012 0.005 
Se 33 -0.064 o.ou 

., 

Ag 34 -o.m 0.004 

C"' Pb 35 -0.020 0.011 
" Ti 36 -0,114 0.004 

C4 37 -o.m o.m 
I 38 0,011 0.009 _, 

39 -0.056 0.002 
ftn 40 0.005 0.008 
Sb 42 -0.008 0.010 

43 0.014 0.002 
44 -0.008 0.001 

Tl 45 -0.073 0.004 
----------------------------------------------------------------------

- Identity 1: CCI-! ldntity 2: CCV 11:25 Aft Jmuy 22, 1992 
hsk me : ALL_5Ift 
Siaph higbt : 1.0000 Solution Volm : 1.00 

a,.Oa-Puk 1Dte9utim .: 3 Off-Puk lltt9(itiDDS : 1 
-------------------------------------------------------------------

Zr Sr Ii h Hg Sa Si Al 
(ppb) (ppb) (ppb) tppU (ppa) (pp•I (ppb) (ppb) 

ftm -2.m -0.182 -17.llS 11,681 -m.m -0.661 -10.m -35.50& 
S,D, 1.m 0.081 2B.228 8.020 1m.m 6.847 l,221 l.277 
: R.S.D. 72.182 44.608 164.706 6s.m 247,826 1035.648 lO.m 9,231 

M Za c. Li Co Ni Li Eu 
( ppb) ( ppb) (ppU I PP•l (ppb) (pp~) (ppbl (ppb) 

fteiA -204.&98 -28.177 -o.m -0.740 -USS -7,218 0.001 -o.m 
S,D. 737,151 o.m o.m 0.508 1.m 2.307 2.m o.m 
: R.S.D. 360.117 0.879 m.m 68.m 20,398 31,m 170160.197 78,120 

Fe Ci Cr 114 Ce Sa h p 
(ppb) I Jpb) (ppb) ( ppbl (pp•l (ppb I (ppb) lppU 

"" 'Q -2.859 2,976 -2,117 7.067 -46,470 -11.698 -o.m -2.040 
l,m 0.252 2.m 18.166 30.169 11.098 o.m 26.'89 

,S.D. 117.065 8.484 109.868 m.m 6U21 94.871 221.944 1322.983 
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"' As Na fta 
(pp~) ( p,bl tppU ( ppb) (~pbl 

ftm 5.002 -3.220 -20.m -20.m 
S.D. 12.m 0.119 12.057 J0.485 
: R-• ~, 244.931 3.685 58.410 51.252 

Ti Cd I r 
( ppb) (ppb) (pp~) (ppb) 

ftur, ·2.314 -2.m 4.260 ·84.801 
u. o.m 1.m 1.m 13.488 
: U.D. 22.642 48.005 39.626 1s.m 

Tl 
( ppb) 

ftm -9o.m 
$.I. 29,m 
t R.S.t. 31.918 

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

Co ectei Cmts Shtistics 11:27 Aft Jumy 22, 1992 
Ta a.1e : All_5lft 
Sil. le ~eiqbt : 1.0000 Sohltioa Valm : 1.00 
Oa·Peak Inteqrations : 3 OfHuk hte9utiaDS : 1 

Aulyte Chmel ftm (pulses 

Zr 
s~ 
ti ,i\"'\ 
t. 
K 
Sn 
SN 
~l 

Cu 
t · 
Co 
Wi 
la 
Eu 
Fe 
Ca 
Cr 
lid 
Ct 
S1 
Ji 
p 

s 
. nq 

~s 
Wa 
ftD 
St 

1 
2 

6 
7 
8 
9 

10 
11 
12 
14 
n 
16 
17 
18 
1' 
20 
21 ,, ... 
24 
2) 

26 
27 
28 
29 
30 
31 
32 
33 

U89 
49.619 
0,514 
1.319 
6.515 
4.415 
4.821 
l,174 
6,237 

22.m 
4.260 

19 .140 
a.m 
4.168 
0.248 

15.230 
3.225 

20. 962 
2.m 
2.368 
0.432 
o.m 

32.574 
0.327 
1.054 
s.m 
0.800 
5.238 
6.448 
o.m 

5.1. lpllm 

0.044 
0.417 
0.014 
0.003 
o.m 
0.061 
0.044 
0,023 
0,094 
o.m 
0.034 
o.m 
0.086 
0.036 
0.002 
o.m 
0.028 
0.195 
0.026 
0.047 
0.008 
0.006 
0.278 
0.003 
0.021 
0.049 
0.023 
0.021 
0,066 
0.012 

?R.S.). lpulm 

·2.109 
1.594 

75.m 

ftD 
(ppb) 

o.m 
o.m 

m.m 

" WHC-SD-WM-DP-025 --
St A4 ~dendum 5 Rev 0 

(ppbl - (ppbl (ppbl 
·Jl.389 ·t894 ·39.703 
39.m J.222 19.531 
m.m 20.m 49.193 

Sb V ie 
(ppb) (ppbl ( ppb I 

-8.754 • 7 .406 -0.059 
52.879 . J.m 0.178 

604.063 12.m 300.181 
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WHC-so 

i Adde -WM-DP-025 
Ag 34 3.147 0.027 ndum 5 Rt:>v n 
Pb 35 0.550 0.012 
r i lo 7.243 0.061 

37 ~6.456 o.m t 
~ 

38 8 .109 0.066 > 

39 o.m 0.004 
ftA 40 9.941 0,079 
Sb 42 0.179 0.008 
V 43 2.m 0.030 
~l 44 10.m 0.088 . . 
Tl 45 0,086 0.005 
----------------------------------------------------------------------

ldtnli ty I: mt Ji9. SIi IMO ldutity 2: 1148Z,2148AA,3148AA 11:30 Al Jimry 22, 1992 
l.sl me : ALL_m 

.1 Suph WeigU : 1.0000 Solutioa Volm : 1.00 
Oa-Put Iate,nlions : 3 OfMuk btegrilioas : l 
---------------------------------------------------------------------

Zr Sr Ii Ti "• Sa Si Al 
0 (ppb) ( "bl (ppb) (ppb) (ppa) (ppb) t,pb) ,,,., ,, 

ftm 2008.240 1m.m 568.251 791.m 277698.113 m.m 3310.099 lll7.m s.,. 19.258 16.m 14.m 1.714 1233.m ll.453 31.089 ,.m 
Z U.D. o.m 0.842 2.5&7 0.217 0.441 1,380 o.m 0.826 

» Ia Cu Li Co Ni Li Eu 
(ppb) (p,b) (,Pt) lp,b) (ppbl (ppbl (ppbl (ppb) 

~ ftun -191202.m 1934.838 m.ni ,m1.m 1911.546 ·. 961.821 1013,534 1m.ou 
S.I, 2891.862 21.m 1.m 15.520 19 .278 a.m ,.m ' il,088 

R.S.I. 1.512 1.114 0,814 0.803 1.009 o.m 0.688 1.103 

h Ci Cr Nd Ce 51 h p 
(ppU I ppbl ( ppb) ( ppb) (ppb) (pptl (ppbl lp:PU 

ftua 1022.m mo.m m.m 991.688 1056.380 m.m 1942.18& 1935.989 
S.D. 8.873 32.252 10.484 20.m 22.138 1a.m 1,.m u.m 
: R.S,I, 0.868 o.m 1.053 2.074 2.096 2,810 o.m o.m 

~ 
s "' As -II• fto St Ag Pt 

(ppU (ppi) (ppU (ppb) (ppbl (pp') (ppbl (ppi) 
fte.a 1098.937 113&.800 958,328 3134.m 1937 .047 954.878 992,040 m.m 
S.D, 2z.m 10.m 21.m 12,466 19,757 32,m 8.165 20.897 
? R.S,D, Z.020 0,882 2,876 o.m 1.020 3.388 0.823 2,177 

Ti Cd 8 I ftD s~ V Bf 
(ppb) (ppi) ,,,.1 (ppt) (ppi) IPP•l IPP•l ,,,., 

ftua '61,412 m1.m mz.m 1028.780 m.m 975.303 1m.m 1m.m 
S.D. 7 .9&4 10.m 12.811 2S.458 7.626 39.m 19.723 15.7H . 
? ~.S.J. 0.828 o.m 0.815 2.m o.m U£6 1.m 0.833 

Tl 
(ppbl 

ftua 1051.257 
S.D. 35.437 
? R.S,D. 3.371 

---------------------------------------------------------------------
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Carmtfd Couts Shtistics 11:32 All Jmu7 22, 19'2 WHC-s~~WM-DP-025 
Tail HU : All_5lft .ll,J.,fonrt11m ~ -RPv 0 
S.aple Weiqbt : 1 .0000 Solutia• Volm : 1.00 
Or1·feii lnle9ritiaas : 3 Off·Pe,1i lategritioas: 1 
----------------------------------------------------------------------

: Cbmel ftm lpulm U. lpulm :R.S.D. lpulm 
. -... -------------.. -----------------------------------------------------
Zr 1 o.m 0.003 
Sr 2 o.m 0.004 
h 3 -0.069 0.026 
r. 5 ·MOO 0.012 
Hq £ 1. 564 0.003 
SA 7 0.007 0,012 
Si 8 1.418 0.022 
Al 9 o.m 0.020 
V 10 0.001 0.011 
Zn 11 o.m 0.008 
Cm 12 0.071 0.005 
li 14 0.013 0.006 
Ca 15 ·0.019 0.012 
Mi 16 ·0.003 o.ou 
Lil 17 ·0.002 0.000 
r.- 18 -o.m 0.005 

1V o.m 0.023 , 
Ci 20 11.641 0.083 

21 ·0.002 0.001 
Nd ,, 

0.191 0.004 u 

tr 24 0.044 0.005 
25 ·.0.061 0.004 

i 26 o.m 0.003 

l 27 0.017 0.001 
s-. 28 0.119 0.003 
<ft 29 1.210 0.004 
As 30 0.007 0.001 

,l 31 2.949 o.oo; 
fto 32 -0.000 0.006 

. Se 33 -o.m 0.006 
A 34 -o.m 0.003 • p~ 35 0.01& 0.006 

36 ·0,092 U04 
Cd 37 -o.m 0.045 
i 38 3.442 0.019 
t 3' ·0.032 0.004 
ftn 40 0.038 0.002 
Sb 42 ·0.028 0.005 
V 43 0.024 0.001 
it 44 ·0.009 0.001 
Tl 45 ·0.053 0.004 

lduti ty 1: R932 Diq. Bhnl ldeatit7 2: »imt 
liSi am : All_5lft 

11:36 Aft Jmuy 22, 1992 

Si1ple Vei1bt : 1,0000 Salutiac Volm : 1.00 
Oo·Puk hte,utim : 3 Off-Pui Intf1r,1tim : 1 
·····-·····----·-·------·---------------,---------·------------

Zr 
( ppbl 

Sr 
(ppi) 

Hg 
(ppl) 

So 
(ppU 

Si 
(ppb) 

Al 
(ppi) 

t 
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WHC-su-WM- 4 

o.ooz 5,278 -19.155 8.117 -528.302 3.rn 917.728 m.os1 
Addendum SUP-ut~ 

f ftfin Rev o 
u. 1.165 0.141 25.742 6.960 m.m 2.m 15.437 8, lhl 
! ~ -~.D. 5lo74,7l1 2.671 m.m 85.744 32.m 75.614 1.682 5.439 

• Zn Cu Li Co Hi Li E~ 
(ppt) (ppb) (ppbl ( ~pb) ( ppb) (ppb) ( ppb) ( ppbi 

,aeif1 m.m 27 .364 5.m 1.413 -3.m 10,795 6,714 0,898 
S.D. m.m o.m 1.070 o.m 2.618 3.686 0.000 0.296 
? R.s.D. 113.Sol 2.4•9 20.m 45.922 77.842 34.146 0.000 32.m 

Fe Ci Cr Nd Ce Sa h p 
(ppb) (ppb) (pp~) ( ppb) (ppb) ( ppbl (ppbJ ( ppbl 

fteu 47.m 1881,626 1.323 1a.m -a.m -m.m 3.240 14.471 
S,D, 7,147 13,726 o.m 2.030 12.650 11.098 0.150 3.m 
? R.S.J. lt068 0.729 17,320 s.m m.m 7.377 4.632 24.703 

s "' As Ni fto s, Aq Pb 
(ppL) (ppb) lppU lppbl lpp•l (ppb) (ppbl (ppbl 

ftua 1os.m 244.006 3.835 1742.692 -5.825 -ll.804 1.m 23,939 
S.D. U05 0.856 1,204 l.m 1.m 1s.m 0.769 ,.m 
~ i,S,D. 2.467 0.351 31.m 0.210 28.488 m.m 41.6&8 40.740 ., 

;"') Ti Cd I l ft• s~ V lit 
( ppi) (ppb) (ppb) (ppU lppU (ppb) (ppb) (ppb) 

-;lt1a o.m 1,950 66&.m H.476 2.146 -110.311 -o.m -0.178 
S.D. 0.472 1.790 l.6'6 23.&04 o.m zs.m G,389 o.m 
~ .S.D. Bl.m ,1.sl0 o.m 45.854 ,.m 23,470 58.214 m.m 
, 

Tl 
I ppb) 

50.319 
.D. 28,735 

? R.S,D. 57 .106 

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

Corrected Cmts Shtistics 11:38 Aft Jmu7 22, 1992 
(jisk me : ALL_Slft 

Suple Mei9bt : 1.0000 Sohtioa Volm : 1.00 
Oa·Puk Iate9utions : l Off-Puk llttqntioos : 1 
----------------------------------------------------------------------
Aulyte Chml ftm lpdm S.I. 1,u1m :a.s.1. lpulm 
-·--------------------------------------------------------------------
Zr 1 0,036 0.007 
Sr 2 0.130 0,00, 
Bi l -0.065 o.m 
h s O.OOl 0.007 
Hg 6 1,574 0.007 
Sn 1 0,060 0.010 
Si 8 3.181 o.m 
Al 9 49,815 o.m 
• 16 0.134 0.008 
Za 11 0.486 o.oo, 
Cu 12 o.m 0.005 

H 0.309 0.007 
n 0.000 0.017 

Ni u 0,019 0,00, 
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- ---· 

,j 

Lil 17 -0.003 0.002 WHC-SD-WM-DP-025 
Eu 18 -0.060 0.017 _Addendum_s Rev o 
Fe 19 0.145 0.017 I 
c. 20 5.826 0.076 ' I 
Cr 21 1 .761 o.m 
U, 22 o.m 0.050 
Ce 24 0.066 o.m 
51 25 -0.023 o.m 
~ii 26 O.Oil 0.016 
p 27 1.211 0.012 
C 28 21.m o.m ., 

ft~ 29 1.028 0.012 
As lO -0.011 0.011 
N,1 ll m1.m 12.m 
Bo 32 0.146 0.005 
St 33 v.024 0.008 
A9 34 -0.097 o.m 
P) 35 0.008 0.003 
Ti 36 -0.086 o.oo, 
Cd 37 0.251 0.010 
) lB l.601 o.m 

39 12.147 0.122 
fta 40 0.019 0.005 

~2 -o. 010 0.006 
V 43 0.020 0.003 
) 44 -0.008 0.003 

.l!. 45 ·U76 0.007 
----------------------------------------------------------------------

r,,:,. 

· 1: i933 Sil llAP89H lde1tity 2: 1011-5011 11:41 Aft Jmuy 22, 1'92 
hh llillf : ALL_Slft 
aph Wei9bt : 1.0000 Solutioa Volu1e: 1.00 
·Puk htegriltions : 3 Ott-Pei1t late9rillioas: 1 

---------------------·-------------------------·-----------------------
Zr Sr Ii Ti "' Sa Si Al 

'"" (pp•l tppb) (,Pa) (pp1) I ?Pb) (ppb) (ppb) 
. ,IA 4.550 4,705 -U,122 10.m 18.868 15.064 2157.141 20225.600 

S.D. 3.123 o.m 35,828 4.m 408.176 2,302 20.m 243.647 
R.S.D. ,a.m 7.722 2"36.m 41.734 2m.m 15,279 o.m 1.205 

M Z1 Ca Li Co Ni Lil Eu 
(pp~) (ppb) lppU (ppb) (pJb) (ppb) (ppU lppb) 

ftua -3780,390 ,.m n.m 31.l17 0.877 15.811 4,0Z, 0.876 
S.D. 248.210 o.m 1.021 0.706 3,701 2,044 ,.m 1. 107 
? R.S.J. 6.566 8.046 1.m 2.256 m.m 12.m m.101 m.m 

Fe Cil Cr Nd Ct Sa h p 

I ppbl (ppb) (pp~) (pp~) (ppbl (ppbl (ppb) (ppb) 
fteiD . 44.149 '18,974 701.137 Bl,683 53.012 -41.0ll 4.m 7411.591 
S.b. 5.511 12.m s.m 22.m l6.m 38.259 o.m 76.921 
: R.U. 12.482 1.m o.m 26.809 68.308 fl.285 21.628 1.038 

s ftg As Nil fto s, A9 p~ 
Op~l (ppb) (pp~) (ppU (ppU ( ppbl (ppb) ( ,,., 

ftp 29759.832 206.672 -17.566 728177.158 38.265 5l.&74 1.234 10. 510 
s ... m.m 2.370 12,737 7662.481 1,381 21,498 1,683 5.631 
: R.S.I. 1.200 1.147 72.506 1,052 3.608 40.053 m.m 53.m 

1.83 



ftm 
S.D. 
: R.S.D. 

Ti 
( ppb) 

1.m 
1.189 

85.067 

Tl 
(ppb) 
-129.276 

H.803 
40.072 

Cd J I 
I ppbl lppol (ppb) 

ll.659 m.m 11m.m 
o.m 10.m 709.634 
2.869 1.m o. 997 

Corrected Counts Shtistics 11:0 Aft Jmuy 22, 1m 
Tuk me : ALLJ!ft 
Suple Weigbt : 1.0000 Sohtio1 Volm : 1.00 
Do-Put lategntions : 3 Off-Puk 1Dtt9ntim : 1 

ilyte Cbmel ftm lpdm 

Sr 
1 
Ti 

".'1lg 

- n 
Cu 
~ 

Co 

Ci 
Cr 
Nd 
Ct 
Sa 
h 
p 

s 
ftq 
As 
Ni 
fto 
Se 
A9 
P• 
r; 

2 
3 

6 
7 
6 
9 

10 
11 
12 
14 
15 
lo 
17 
18 
19 
20 
21 
22 
24 
25 
26 
27 
28 
29 
lO 
31 
32 
3l 
34 
35 
3£ 
37 
38 

0.015 
· 0.113 
-0.110 
-0.017 
1.m 
0.056 
3.669 

50,537 
0.162 
v.m 
o.m 
v.m 

-Ull 
-0.017 
-0.005 
-o.m. 
o.m 
6.759 
1.789 
0.145 
0.015 

-0.066 
0.034 
1.m 

28.461 
1.124 

-0.016 
1214.224 

0.148 
0.01' 

-o. 111 
0.010 

-0.102 
0.281 
4.416 

S.I. lpdses 

0,005 
0,006 
0.017 
0.015 
0.018 
0.019 
o.m 
0.390 
0.039 
0.002 
0.004 
0.010 
0.005 
0.009 
0.001 
0.007 
0;004 
0.063 
0.010 
O.OOo 
0.009 
o.oo, 
0.007 
0.027 
0.360 
0.008 
0.002 
9.984 
0.004 
0.005 
0.001 
0.004 
0.003 
0.017 
0.025 

U.S.). lpulm 

WHC-SD-WM-DP-025 
Addendum 5 Rev o 
Ra . s~ . y It 

(ppb) ("ppb) ( ppb) (ppb) 

o.m -15.758 -3.139 0.000 
0.504 32.096 1.m 0.448 

so.m 203.684 56.795 1250865.847 

1.84 



-f 
~ 

WHC-SD-WM-DP-025 
39 12.m 0.096 Addendum i Rev O 

fto 40 o.m 0.004 
Sb 42 0.006 0.004 
V 43 o.m 0.003 

44 ·0.007 0 .001 
45 ·O. 069 0,002 

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

Identity 1: Rm hp WP891-1 Identity 2: 101H01l 11:46 Aft Jmuy 22, 1m 
, hsk me : ALL_5lft 

S.a?le Weiqbt : 1.0000 SolutioD Volm : 1.00 
01-Peik lnte9r,ti0as: 3 Off-Puk IDteqritions : 1 
----------------------------------------------------------------------

Zr Sr ti Ti H• Sa Si Al 
(ppi) (ppbl (pp') (JPD) (p,1) (p pb) (ppbl t,pb) 

ftun -4.693 4.027 -,o.m -1.781 1188.679 14.256 2m.m 20521.m 
s.,. 1.m 0.218 17 .354 a.m 1027.219 4.282 10.760 m.m 
% R,S,I, 42.m 5,406 28,851 493.403 86.417 30.039 0.430 0,778 

V 1• c. Li Co Ni Li El 
,, 

( ppb) (ppb) (ppb) (ppb) (ppb) (ppbl (ppi) (ppbl 
ftUD ·4660.692 4.083 12.m 2,.m ·1. 570 7.527 -5.368 -o.m . D. 1210.610 0.131 o.m 1.011 1,129 2.027 4.027 0,447 ' : R.S.D. 25.975 3.210 1.m 3,411 71,904 2&.926 75.019 46.417 

h c. Cr Nd Ce 51 h p 
(ppi) (ppb) ·(ppi) (ppi) (ppb) , ... ) (ppb) (P,bl. • 

iD 40.762 1073.180 m.m 
" 

23.800 ·85.728 -m.112 1,987 7677.ilB 
5.D. 1.284 10.m 3.787 2.441 21,294 26.599 0.419 164.092 ,. 3.149 0.974 o.m 10.m 27.172 16.110 21.071 2.m 

a, s ftq As Hi fto Se Aq Pb 

(;'\ 
I ppbl ( ppb) (ppU (ppb) (ppb) (ppb) (ppbl (ppbl 

ftm 30653.223 226.401 -23.580 738261.101 lB,868 27.l06 ·3.246 12.845 
...i, ~. 388.291 1.682 Z.406 mo.m 1.m 11.m o.m 6.151 

? R.S.D. 1.267 0.743 10,204 0.822 l.379 48.m 10.806 47.889 

Ti Cd , I fta s, V le 
0-- ( ppbl (ppb) (ppU l"bl lppU (ppD) (ppb) lppbl 

fte.o -0.742 14.m 857.115 70997.518 1.462 u.m -o.m 0,178 
S.t. o.m 0.671 4.703 m.,01 0.360 18. 940 1.696 0.l0l 
% R.S.D. 61,131 4.513 o.m o.m 24.m 28.464 774.098 57.723 

ll 
(ppbl 

fte •A -~2.227 
5.1. 14,954 
? R.S.D. 24.032 

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

Corrected Couts Shtistics 11:51 Aft Jmuy 22, 1992 
hsk nm : ALLJift 
s., ~eigbt : 1.0000 Solutioa Yolm : 1.00 
Do . .. late9ntim : 3 011-Pe;k llte9r.tim : 1 
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, 

Aul7te Chml Im lpdm S.D. lpdsts u.s.1. lpdm 
--------------------------------------------------------------------
Zr 1 0.034 0.017 
•- 2 o.m 0.028 

l -0.m 0.027 
II 5 o.m 0.028 
Hq 0 i.m 0.022 
Sn 7 0.m 0.044 
Si 8 l.m o.m 
u 9 70.310 0.119 
M 10 o.m 0.007 
Zo 11 24.473 0.293 
Cu 12 4.862 o.m 
Li 14 0.342 0.022 
Co 15 e.m o.m 
Ni 1i a.m 0.064 
Li 17 -o.oo, 0.002 
Eu 18 -o.m 0.018 
h 19 12.631 0.022 
Ci 20 u.m l.974 
Cr 21 3.851 0.020 

22 0,309 o.m 
Ce 24 0.083 O.Oll 
sn 25 -0.0&3 0.030 
h 26 137 .044 o.m 
p""f 27 1.179 o.m 
s_ 26 28.12& o.m 
ftq 29 1,287 9,030 

30 6.461 0.011 • 
u . 31 1240.773 4.859 

32 0.140 0.017 
3~ 2.m 0.030 
34 o.m 0.015 
35 1.m 0.014 
36 -0.049 0.020 
37 5.235 0.033 
38 l.731 0.033 
39 12.517 G.050 

fta 40 20.m 0.069 

"' 42 0.340 0.019 
V 43 2.991 0.017 
le 44 1.080 o.oo, 
Tl 45 1.026 0.011 
----------------------------------------------------------------------

WHC-SD-WM-DP-025 
Addendum 5 Rev O . 

~ ; 

ldeatity 1: 1933 Spk 13AP891-1 lieatity 2: 1011·5011 11:5~ Aft Jumy 22, 1992 
lisk nm : ALL_Slft 
Suple Meiqbt : 1.0000 Solution Valm : 1.00 
On·Puk IDtequtiou : 3 Off-Puk Ia h9uliDDS : 1 
-------------------------------------------------------------------

Zr Sr Ii Ti Hg SD Si 
(ppb) (ppU (,Pi) (ppU (pp1) (ppb) (ppb) 

fteiD 3.&70 8.&41 -7.729 27.914 -377.358 21.m 25£7.857 
S.). 7.330 1.080 27.244 16.405 m1.m 9.713 22.584 
• D C I 199.722 12.m 352.496 58.770 m.100 l5.822 0.879 

M 21 Ca Li Ca Ni l• 

l 

Al 
(ppi) 

2m1. 956 
48. 608 
0.170 

Eu 

.. .. 1.86 



~IHC-SD-WM-Op • 

l (ppb) ( PP•I IP,bl (ppbl (ppb) (,pb) (ppb) !~~bl Addendum 5 R -025 ' 
ftun ·9014.856 2069.115 1090.002 34.680 mo.m 1m.m -10.m 1.m ev O ' 

u. 221.465 25.llS 3.m 2.m 11.m H.m 6.m 1.168 
, R.S.D. 2.457 1.215 0.307 6.284 0.609 0.742 57 .289 66.691 

Fe Ci Cr Nd Ce S1 h p 

(ppb) lppb l (ppb) (ppb) (ppb l (pp~) (pJb) ( ppb) 
ftun 4010.082 3202.884 1m.m eo.m 100.m ·156.317 8171.lll 7213.454 
S.D. 6.918 m.m 7.834 41.m sl.m 86.681 17.531 m.m 
? U.D. o.m 10,186 o.m 51 .428 83.111 55.452 · o.m 2.716 

ftg As Wi fto Se Ag Pb 
(ppb) (ppbl (ppbl (ppb) (ppb) (ppb) (ppb) lppb) 

ftein 30272.841 m.m 7773.363 mm.m 36.m 7094.077 202.m 1980.500 
s.o. 344.380 6.077 13.259 zm.m 5.227 11.m 4.586 24.834 
? R.5.D. 1.138 z.m 0.171 o.m 14.llB 1.14f 2.263 1.m 

Ti Cd • ' Ka Sb V h 
(ppb) (ppU (ppi) lpp•l (ppbl (ppol (ppb) (ppb) 

Km 6.157 211.m m.m 73343.437 1963.934 1822.783 me.m 193.469 
S.J. 2.568 1.293 6.299 292.043 U54 98.321 u.m 1.111 , 

.S.D. 41.712 o.m 0,869 0.398 c.m 5,394 o.566 o.m 

Tl 
I ppbl 

t A 7799.210 
S.I. 79.451\ , .S.D. 1.019 ' 
M ------------------------------------------------------------------·---

~or ected Counts Slilistics 12:00 Pft Jm.ry 22, 1992 
Task me : ALL_5Ift 
a ple Vei9bt : 1.0000 Solatio• Yolm : 1.00 

~ ul InttgritiGIS : 3 Off·Ptit l1tegrilio1s: 1 
----------------------------------------------·----------------------

· ytf C~aul Bm lpulm S.D. lpdm U.S,D. lpDlm 
---------------------------------------------------------------------

u.037 0.003 
Sr ' o.m 0.002 .. 
ii l ·0.042 o.m 
h 5 0.00? 0.012 

· H9 6 1.540 O.Oll 
So 7 0.009 o.m 
Si 8 0.167 0.036 
Al ' 0.447 0.012 
V 10 ·0.065 o.m 
Zn 11 U97 0.006 
Cu 12 0.063 0.004 

. Li 14 0.012 0.002 
Co 15 -0.001 0.002 
Ni 16 ·0.052 0.015 
Li 17 -o.m 0.001 
Eu 18 ·0.061 0.007 
f e 19 0.092 0.026 
Ci 20 0.688 0.002 
Cr 21 0.003 0.001 

1.87 



.. 
M4 22 0,242 . O,Oll 

~I\\C-SD-vlM-DP-02i 

~t 
Ct 24 0.06£ 0.002 J\ddendall\ S ~ev 
Sa ZS o.m 0.003 
S; 2~ 0.051 6.002 
p 27 u.020 0.002 

28 C.014 0.004 
.. 29 0.010 0,001 

As 30 -0.028 0.008 
~i ~1 o.m 0.006 
fto 32 0.019 0.003 
Se ll -o.rn 0.011 

·"' Aq l4 -0.096 0.002 
Pb l5 0,077 0.008 
Ti 36 -o. 087 0.003 
Cd l7 -0.049 0.020 

• 38 0.007 o.m 
l9 -O.OJ7 0.007 

RA 40 0.042 0.002 
s• 42 -0.027 o.m 
y 43 0.023 0.002 
h 44 -0.006 0.001 
Tl 45 -o.m 0.002 
---------------------------------------------------------------------

Identity 1: R9ll Su 13APS91-1 Idutity 2: 101H011-21l-121l 12:00 Pn Jm.iry 22, 1m 
J.isk Gole: ALL_Sin 

- S.i1ple higbt : 1,0000 Solution Voln1t: 1.00 
. Oo-Pul lDlefritlim : l Off-Puk hte9utim : · 1 

I":' ---------------------------------------------------------------------
Zr Sr Ii h Hq SD Si Al 

(ppb) ipp.) (ppi) tppU (pp11 lppbl ( ppl) (ppb) 
~fin 4.844 o.m 1.m ll.858 -1m.m l.821 1s.m o.m 
s.i. 1.165 0.060 22.m 6. 960 m.m 1.m 25.m 4.m 

'• ~ LU. 24.042 9.962 293.502 so.m 37.818 189 .860 65.328 1808. ll 4 

w 21 c, Li Co Ni Li Ea 
(ppi) (ppb) tppU (ppb) (ppb) (ppbl (p pb) (ppb) 

fte.n 2m.m -24.002 3.322 1.379 o.m -o.m 4.029 0.810 
~ u. 899 .609 0.488 o.m 0.210 0.467 3.338 4.m o.m 

Z i.S.D. ls.m 2.033 2U06 u.m 8' ,212 610.m 115.431 73.110 

h Ci Cr 114 Ct 51 h p ,,,u (ppb) (ppi) (ppb) l,pbl (ppU (PJU (ppbl 
nua 27 .210 71.070 l.176 74.194 53.955 54.748 l.041 33.047 
S.D. e.m o.m o.m ll, 924 4.184 7.377 0.091 12.889 
: R.S.I. 10.m o.m 12.m 18,767 7.754 13.m 2.m l9,00l 

s ftg As Ni fto Se Ag Pb 
(ppbl (ppb) (ppb) (ppbl (ppb) (ppbl (ppbl lppbi 

nun 7.997 -2.603 -11.m u.m 0.000 -9 .631 1.m ll0.204 
u. 4.308 0.119 9.654 3.m 0.797 30.144 0.705 13.606 
Z R.S.t. 53.870 4.558 24,950 8.447 914779.514 m.m 45.625 10.449 

Ti C4 I r fta Sb V Be 
(JPbl (pp') (pp•J (ppb) (ppb) t ppbl (ppb) (ppb) 

1.223 1.711 3.421 26.167 3.749 -m.osa -1.342 0.237 
.D. o.m 0,780 ,.m 38.888 0.201 66.m 1.m 0,205 

1.88 



: U.I. 32.143 

Tl 
( pp~) 

38.346 
10.m 
28.617 

45.m 187.249 

Corrected Counts St,tistics 12:05 Pft JiDKir7 22, 1992 
hsk ,i1e : ALL_5Jft 
Suple Vti9it : 1,0000 Solutioo Volm : 1.00 
Oa·h•t l1tt9utiaas : l Off·Puk latttntioas : 1 

Aail7tt Cbiml ftm lplllm S.D. lpalm u.s.t. lpulm 
············-··--------------------------------------------
Zr 
Sr 
Ji 

He 
• Sn 

Za 

Li 
• r 

1 

L, 

Fe 
i 

Cr 
' d 

Ce 
Sa 
h 
p 
s 
ft9 
As 
Wi 
fto 
Se 
A9 
p~ 

Ti 
c~ 
I 

ftD 
S' 
¥ 
Bt 

1 
2 
l 
5 
6 
7 
& 

' 10 
11 
12 
14 
15 
16 
17 
18 
19 
20 
21 
22 
24 
25 
26 
27 
28 
27 
30 
31 
32 
33 
34 
l~ 
36 
37 
38 
39 
40 
42 
43 
44 

0.080 
o.m 
0.046 
0.105 
1.m 
0.137 
1.186 

18.064 
o.m 
4.368 
0,849 
0.161 
1.m 

. 1.313 
0.001 
0.012 
1.910 
4.748 
0.826 
o.m 
o.m 
0.080 

19.772 
o.m 
8.110 
o.m 
o.m 

m.m 
@.064 
0.327 
0.042 
0.224 

-0 .008 
o.810 
1.122 
3.m 
2.930 
0.070 
0.428 
0.146 

o.m 
0;011 
0.017 
0.013 
0.002 
0.015 
0.021 
0.061 
0.022 
0.026 
0.017 
0,016 
0.008 
0.027 
0.001 
0.027 
0.028 
0.021 
o.m · 
0.103 
0.026 
0.030 
0.090 
0.007 
0.082 
0.002 
0.011 
3.400 
0.001 
o.oo,. 
o.ou 
0.024 
0.017 
0.014 
0.011 
0.029 
0.007 
0.021 
0.007 
0.000 

86.m 

- I 



Tl 45 0.071 0.016 WHC-SO-WM-OP-025 

-------------------------------------------------------------------- Addendum S -R~'v O 

1U 1: R933 Spk mP891-1 Identity 2: lOaHOal-211-1211 12:05 ~ft Jmuy 22, mz 
T .s. .• ae : m _Sift 
S.aple ~eiqbt : 1.0000 SoMioa Yolm : 1.00 
On-Pe.k lategriltiDhS : l Off-Peil lnteqritioas: 1 
----------------------------------------------------------------------

Zr Sr Ii h H9 Sa Si 
(ppb) ( ppb) lpp•l ( ppb) ( ppa) (pp•) ( PP• l 

ftuo 23.m 4.496 96.445 70.874 -3943.396 32.112 754.660 
u. 6,414 o.m 17.059 1.m 
: R.S.D. 27.150 15.384 17.688 10.m 

V ZD Cu Li 
(ppb) (ppb) (ppb) (ppb) 

ftm -mo.m l42.421 181.441 16.348 
S.i. 666.421 2.191 3.851 1.m 
? R.S.D. 19. 484 0.640 2.m 9.979 

Fe Ci Cr Nd 
(ppb) ,,,., tppU (pp•l 

Run 604.646 741.584 329.791 146.245 
e. 8.98& l.393 9.381 u.m 

% ~.SJ. 1,486 0.458 2,845 31.074 

· M s II~ . As · Ni 
( ppb) I ppb) (,Pb) ,,,., 
am.no 67 .886 1104.m 225248.002 

.. .. L 87.994 0.475 12,874 2067.127 
•• f<.S.D. 1.ous v.m 1.1&6 o.m 

,. 
Ti Cd I I 

("bl ippb) (ppb) (ppb) 
ftfiD 11.m l5.m m.m 21754.634 

). 2.164 0.542 2.159 169.910 ... 
? R.S.D. 18.m 1.508 o.m 0.781 

' 0' 
11 

I ppbl 
ftm 938.711 
S.I. m.m 
? R.S.D. 12.m 

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

Corrected Couats Shtistics 12:10 Pl Jmuy 22, m2 
Task me : ALL_5Ift 
Siiple Weight : 1.0000 Sohtioa Volute : 1.00 
On-Pul hte.utioos : l Qff-Puk hte9utim : 1 

Ani1lyte Cbmel ftm lpdm 

1 
2 
l 

,0.017 
o.m 

-o.m 

S,D, lpdm 

0.004 
0.003 
0.021 

n.S.D. lpulm 

lll.208 l.309 14.410 
2.871 10.m 1.'10 

Co Ni · Li 
(pp•I (ppU (ppb) 
281,140 m.m 18.795 

1.780 6.191 4.027 
o.m 1.m 21.427 

Ct Sa h 
(ppb) tppU 1,,., 
264.847 261.905 1178.894 
12.m 87.405 5.m 
27 .308 ll.373 0,454 

llo Se ,, 
(ppbl (ppi) (ppbl 

13.458 m.m 43,697 
o.m 22.880 4.586 
6.840 2.m 10.494 

ftD s. V ,,,., ( pp~) (ppb) 
282.242 404.480 m.m 

0.700 110.m ~.m 
0.248 27.314 1.740 

_, 
• 
' 

Al 
( ppb) 
7217.420 

2).046 
o.m 

ER 
(ppbl 

5.&04 
1.788 

31. 906 

p 

(ppb) 
2119.678 

40,286 
1. 901 

r• 
( ppbl 
m.m 
42.233 
10.893 

le 
(ppb) 

21.m 
0.000 
0.000 

1.90 



h 
Hg 
So 
Si 
~l 
V 

Zn 
Cu 
Li 
Co 
Ni 
Li 
Eu 
fe 
Ci 
Cr 
lld 
Ct 
Sa 
Ii 
p 

s 
n, 
As ~ 
Iii 

fto 
Se 
A9 -
P• M 
Ti 
Cd ...\"' 
I 

fln 
Sb C\t 
V 

Bf 
Tl 

• 

t 
7 
8 
9 

10 
11 
12 
14 
15 
16 
17 
18 
19 
20 
21 
22 
24 
25 
26 
V 
28 
29 
30 
31 
32 
33 
34 
35 
lo 
37 
38 
39 
40 
42 
43 
44 
45 

o.m 
1.m 
0.005 
0.760 
1.614 
0.088 
5,931 
z.m 
0.004 
2.215 
2. 101 

-o.m 
-o.m 
1.m 
3,566 
1.286 
0.001 
0.039 

-0.032 
8.530 
0.019 
6.011 
2.449 
0.404 
o.m 
1.625 
0.196 
1.m 
0.277 
3.m 

12.427 
2.416 
o.so~ 
5.163 
0.092 
0.768 
2.705 
0.012 

- -

v.006 
0.010 
o. 012 
0.017 
0.018 
0.019 
0.045 
0.010 
0,008 
0.013 
0.014 
0.001 
o.m 
0.016 
o.m 
0.027 
o.m 
0.004 
0.003 
0.040 
0.001 
0.004 
0.012 
0.018 
0.009 
0.027 
0.006 
0.006 
0.003 
O.Oll 
0.122 
0.002 
0.002 
0.031 
0.019 
0,005 
0.011 
0,004 

WHC-SD-WM~&J-025 
Add~ndum 5 Rev O 

.. ---------------------·---------------------------------------------
0' 

Identity 1: CCV-2 lduti t1 2: CCV 
l,sk 1,1t: ALL_Slft 

12:10 Pft Jillliry 22 1 1992 

Suple Wei4bt : 1,0000 SolDtioa Volm : 1.00 
Oa·Puk late9ntim : 3 Off·Puk labqntim : 1 

ftuo 
u. 
: U.D. 

ftun 
s.D. 
: R ... 

Zr 
(ppbl 

-4.106 
1.066 

u.m 

M 

( ppt) 
-2387,427 

m.uo 
24.481 

Sr )i 

(pp.) (pp') 
0.182 -m.m 
0.119 21,203 

6t465 12.251 

ZD - cv-
(ppb) (ppb) 
m.m 501.m 

3.857 2.268 
0.809 o.m 

Ti 
(ppb) 

17.422 
3.271 

18.775 

Li 
(p,bl 

o.m 
0.816 

1,1.m 

Hg Sa Si-
(pp1) (ppb) (ppb) 

-m5.m 2.939 m.m 
549.766 2.m 12.195 
20.095 ,o.m 2.677 

Co- Ni_ Li 
I ppbl (ppb) (ppbl 
497.471 490.450 -6.711 

2.840 3.192 2.m 
o.m o.m 34.m 

1 

,1-
lpp•l 
478.102 

7.m 
1.581 

Ell 
(ppb) 

o.m 
o.m 

87. 962 

1.91. 



ftm 
S.D. 
t i.S.». 

fteill 
s.D. 
? ~.S.D, 

~ 
S.I. 
• t.S.D. 

Fe, 
( ppb) 
m.m 

U61 
o.m 

s 
(ppbl 

0.961 
4.329 

m.m 

Ti-
(ppbl 
500.290 

1,730 
o.m 

n-
(ppil 
m.m 
s1.m 

6.054 

ci~ 
(ppi) 
m.m 

2.987 
o. 547 

ftg .... 
(ppbJ 
498.m 

2,466 
o.m 

Cd-
(ppb) 
498,048 

4.838 
0.971 

. Cr- 114 
(ppi) (ppb) 
m.m ·l5.m 
10,527 24.004 
2.054 66. 946 

As- Ni-
(ppbl (p~bl 
481,488 503.886 
21.m 5.404 
4.389 1.073 

,_ 1-
(P,bl (ppb) 
469.929 4949.677 

o.m s.m 
0.082 0,180 

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

~ mted Counts Shtistics 
~~it om : ALL_5Ift 

12:12 Pft Jimry 22, 1m·. 

-eight : 1.0000 Solutioa Yoluae : 1.00 
. Mtgr.tioas : l OfMuk hte9r.tim : 1 

Aulyte Cbmel ftm lpdm S.I. lpulm ~U.D. lpulses 
I':\ -------------··------·---·--·-------··----·--·--------·-------·----
Zr 1 0.004 0.011 
Sr 2 ·0.014 0.009 

• ·0.052 o.m J 

Ti 5 0.004 o.m .. 6 • 1.m 0.010 
So 7 -O,OJ4 0.042 
Si 8 0.087 0.010 
Al 9 o.m 0.054 
Ii 10 -0.029 0.017 
Za 11 o.m 0,002 
Cu 12 0.039 o.oo. 
Li 14 ·0,025 o.m 
Co 15 ·0,008 o.m 
Ni 16 ·O,OYO o.m 
Li 17 -0.00l 0.001 
Eu 18 ·0.087 0,014 
Fe 19 o. 001 0.019 
Ci 20 0.171 0.002 
Cr 21 ·0.007 0.011 
lid 22 0.048 0.050 
Ce 24 0,002 0,01& 

25 -o.m 0.014 
26 ·0,023 O.Olo 

p 27 0.017 0.002 

:1~-SD-WM-Dflr-:125 
4 

t Ce Sa , ..... t endUll 5 Re~ O· 
(ppb) . (ppi) l ppb) (ppb) ' -
·21.821 ·65.442 508.596 l0.983 

10.369 8.m 2,391 1.m ' 47.m 13.685 v.m 23.0lc 

fto- Se .... Jig- p~ .... 

(ppbl ( ppb) (ppb l ( ppb l 
483.785 m.m m.410 480.528 

8.181 18.516 1.701 4,408 
1.691 l.260 o.m 0.917 

ftD- Sb._, v_ It -
(ppb) (ppi) (ppU (ppbl 
498.111 m.m 500.838 m.m 

2.m ,1.m l,m 1.m 
o.m 18.871 0,712 0,404 

192 



WHc-so~wM-DP~gzs --
5 28 0.036 ~.007 Addendum 5 Re-If t -
ftg 29 0.006 0.001 
As l0 -0.004 0.007 
Ui l1 UH 0.031 
ft.,• ., 

J• 0.007 0.012 ' ~l -0.028 0.010 
Ag 34 -0.lll 0.010 
Pb 35 -o.m v.007 
Ti 36 -0.119 0.007 
Cd l7 -o.m 0.022 

lB -0.001 0.016 
39 -o.m 0.009 

ftD 40 -0.003 0.006 

s• 42 -0.011 o.m 
V 4l 0.017 0.004 
it 44 -0.009 0.001 
Tl 45 -0.058 0.010 
---------------------------------------------------------------------

Identity 1: m-2 Idtatit1 2: m 12:12 Pft Juury 22, 1992 
sk me : Atl_S!ft 

Si1ple hiqht : 1.0000 SoldioD Volm : 1.00 
~ Puk lotf9ritiDDS : l 011-Puk lote9utiDIS : 1 
------------------------------------------------------------------

Zr Sr Ii h Hg So Si Al 
tpp•I (ppbl ( ppb) (pp') ·(ppa) (pp•l ippbl ippU 

°'KliD -9 .681 -o.m -2.m 10.m -zm.m -5.m -11.m -16.m ,. 4.999 o.m 4.764 u.m m.m 9.178 0.105 22.m 
R.S.D. 51.638 36.834 m.m 12U16 21.m 104.m 38.158 '1.640 

...rs 
M Za c, Li Co Ni Li h 

(pp•J (ppbl (ppb) (ppb) ( ppb) (ppb) ( ppb) (ppb) 
nun 122s.m -28.721 -2.037 -2.388 -1.047 -9 .042 2.686 -o.m 

,ti . 528.603 0.lll 1.261 1,288 1,129 3.307 4.027 0.'11 
? R.S.~. 43.037 o.m 61.893 53.946 107.856 lo. 571 149.924 96.771 

M 
Fe Ci Cr 114 Ce Sa Ii p 

(ppb) ( ppb) IPP• l (ppb) (ppb) (ppb) (ppU (ppb) 
D -1.588 ·14.494 -0.794 -11.114 -122.m -93.779 -1.371 1,.m -

S.J. 5.734 o.m 4.18J 22.m 42.782 42.108 o.m 12.384 
i R.S.D. 373.644 1.m m.m 200.m l4.m 44.902 70.420 74.892 

s "' As Iii Bo St At Pb 
I 
I 

(ppb) (ppb) ,,,., (PJb) (ppb) (ppb) (ppb) (ppb) - I 
Rm 32.095 -l.357 -9.005 -38.902 ·l.615 &1.m -3.m -65. 978 
S.D. 7.567 0.206 8.873 18.804 3.665 21.m 3.175 12.303 
: R.S.D. 23. 578 6.122 98.528 48.336 101.m 40.867 84.534 18.647 

Ti Cd 8 I lln Sb V h ,,,.) (ppb) (ppb) (ppb ) (ppb) lppo) (ppb) (ppb) 
Kun ·2.926 -2.400 1.872 -82.m -o.m -22.m -5.385 -0.237 
S.D. 0.920 o.m l.002 54.267 0.566 75.759 2.m 0.178 
? R.S.D. 11.m lL.781 160.372 65.497 119.766 332.836 47.373 n.011 

n 
lpp•I 

llua 14.400 

-- 1.93 
_J 



s.D. 
'i.5.D. 

75.001 
520.844 

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

Cormted Cmts Shtistics 12:16 Pft Jmuy 22, 1992 
T.sl: Bm : ALL_m 
Supl. ~eight : 1.u000 Solution Voluae : 1.00 
OA"Pui lnte,ntioas : 3 OfHui lateqritim : 1 

. . ---------------------------------------------------------------------
Anilyte thmel ftm lpulsts S.J. lpdm ,l(.S.D. lpulm 
----------------------------·------------------------------------------
Zr 1 0.046 0.005 
Sr 2 0.138 0.004 
Ii 3 -0.049 0.009 
Ti 5 o.m 0.012 
Hg 6 1.562 0.024 
Sa 7 0.034 0.010 
Si 8 2.442 o.m 
Al ' 37.m 0,182 
I 10 0.137 0,020 

v Z• 11 0.239 0.005 
Cu 12 o.m 0.002 
Li 14 0.179 0.007 
Co 15 o.on 0.003 

- Ni 16 0.012 o.m 
Li 17 -0.003 0.001 

M Eu 18 -0.045 0.009 
19 0,309 O.Olo 
20 5.717 0.038 ~. 

# 
21 1.027 0.015 

Nd 22 0.211 o.m 
Ce 24 0.077 0.011 
51 25 0.004 0.009 

- h 26 0.082 0.007 
p 27 o.m 0.005 

M s 28 16.823 0.088 
0,. ftg 29 1.027 0.007 

As 30 -o.m 0.011 
Ni 31 764.006 2,986 
fto 32 0,100 0.005 
Se 33 -0,021 0.005 
i\9 34 -0.085 0.006 
Pb 35 -0.012 0.004 
Ti 36 -0.065 0.004 
Cd 37 0.149 o.m 
B 38 3.m 0.017 

39 9,203 0,052 
fta 40 o.m 0.006 
s~ 42 -0.005 o.m 
V 4l o.m 0,003 
Be 44 -0.007 0.001 
Tl 45 -0.058 0.005 
----------------------------------------------------------------------

WHC-SD:WM-DP~·o2'i 
Mdendum 5 Re\( o~ 

m1tit1 1: am Sia 13AP891-2 ldutit1 2: 1011-5011 12:24 PR Jumy 22, m2 

.. 

1.94 



hsl om : ALLJIII 
S.aple WtiqU : 1.0000 Solutioo Volm : 1.00 

WHC-SD-WM-DP-025 
· Addendum 5 Rev o 

Dn-Puk IDtequtions : l Dft-Puk !Dteqr;itim : 1 

---

~m 
u. 
i u.». 

fteu 
S.i. 
t R.S.J, 

ftun 
S.J. 
: k.S.I, 

ftfiD 
V S.D. 

: i.S.D. 

.. 

leiD 

I'? S.I. 
: R.5.D. 

Zr 
(ppb) 

8.Bv5 
2.017 

22.907 

w 

( ppb) 
-3871.517 
m.m 
a.m 

Ft 
(ppb) 

96.m 
5.227 
5.m 

s 
(ppb) 

18113.670 
94.m 
o.m 

Ti 
(pp•l 

4.061 
0.460 

11.m 

Tl 
(ppbl 

a.m 
32.m 

1'2.882 

Sr 
( ppb) 

5.018 
o.m 
2.737 

ZD 
(ppbl 
-11.847 

0.454 
l.832 

Ci 
(ppb) 
934,617 

6,322 
0.676 

"• (ppb) 
206. 467 

1,439 
0.697 

Cd 
(ppb) 

9,601 
2.267 

23.m 

Ji 
(ppbl 

1.344 
e.m 

m.m 

£1 
(ppb l 

57 .814 
o.m 
o.m 

Cr 
1m1 
m.m 

6.10l 
1.489 

As 
(ppb) 
-10.m 
13.m 
m.m 

I 
(ppb) 
m.&74 

3,322 
0.506 

h 
( ppb) 

25.737 
6. 884 

26.746 

Li 
lppb) 

18.232 
0.716 
1.m 

lid 
(ppb) 

54.040 
33.62f 
62.230 

Ni 
(ppb) 

46~505.115 
1m.m 

o.m 

1· 
(ppb) 

53992.039 
m.m 

o.m 

Comcted Cmts Stitistics 12:26 PK Jmuy 22; 1992 
T.;k mt : ALLJIII 
Suph hiqU : 1.0000 Solltioa Volm : 1.00 
Do·Puk lateqntioas : 3 Off-Put Iate1ntim : l 

Analrte Cbmtl llm lpalm 

Al 

z 
l 
5 
£ 
7 
8 

' 

0,004 
0.192 

-0.094 
-0.016 
1.&04 
0.057 
3.068 

m.m 

S.D. lpDlm 

0.009 
0.005 
0,032 
0.010 
0.028 
0.040 
0,038 
o.m 

U.S.D. lpdm 

H1 
(pp1) 
-m.m 
1341.083 
209.m 

Co 
(;pb) 

1.047 
0.673 

64.285 

Ct 
(ppb) 

83.169 
21.m 
34.851 

fto 
( iPbl 

24.506 
t.m 
uo, 

ftl 
lppU 

2.m 
o. 564 

21.244 

Sn 
(ppA) 

9.m 
2.103 

22.534 

Ni 
(ppb) 

14,215 
1.125 
7.912 

51 
(ppb) 

40.091 
25.m 
63.885 

St 
( ppb l 

-5.646 
11.m 

201.696 

Sb 
(ppU 

7.005 
77.973 

1113.096 

Si 
( ppb) 
1637.946 

11.m 
1.053 

Li 
(ppb) 

1.344 
2.m 

.m.m 

h 
(pp•) 

4.849 
o.m 
8.186 

Aq 
(ppb) 

4.900 
1.683 

34,337 

V 
(ppU 

0.679 
i.m 

m.m 

u 
(ppb) 

15192.074 
74.539 . 
0,491 

Ea 
(ppb) 

1.m 
o.m 

31.741 

p 

lppU 
m6.0o 

32.764 
o.m,, 

Pb-
(ppb) 
-24.m 

6.632 
27,042 

h : ; 
(ppb) 

0.059 
o. 103 

173.101 

-1 

1.95 



WHC-SD-WM-Op --
M 10 o.m 0,027 Addend'-'Jfl 5 -025 

Rev o 
Za 11 l.177 0.04o 
Cu 12 o.m 0.011 
Li 14 O.IA8 0,01/, 
Co 15 -o.m 0.012 

lo 0.008 0.009 ., 17 -o. 006 0.001 
Eu 18 -0.093 0,009 
Fe 19 0.630 0.010 
c, 20 40.uOl 0.761 
Cr 21 2.448 O,OOl .-, 
Nd 22 0.084 0,080 
Ce 24 0.004 O.Oll 
S1 25 -0.264 0.009 
h 26 0.085 o.m 
p 27 1.435 0.01' 
C 28 21,779 0.120 . 
ftq 27 1.512 0.004 
As 30 -0.004 0,010 
lli 31 -22.996 0.000 
fto 32 0.309 O.Oll ,, 

Se 33 o.m 0,018 
A9 34 -0,118 0.007 

~ P• 35 -0.012 0.012 
Ti 36 -0.098 0,009 
Cd 37 0.576 0.029 
i 38 4.090 O.Oll 

39 35.614 o.m 
ftl 40 0.157 o.ooz 

~ 

Sb 42 -0.016 0.005 
43 0,039 0.003 
44 -0.005 0.003 

Tl 45 -0.043 0,008 
-------------·---------------------------------------------------------

Identity 1: Rm Sil 13AP119-l ldt1tit7 2: 1011-50.l 12:29 Pft Jimr7 22, 1992 
. M Tisl Dile: ALL_Slft 

Siiple bight : 1.0000 Solutioa Volm : 1.00 
0-. O'Huk hte9uti0u : 3 Off·Puk lottgutiou : l 

----------------------------------------------------------
Zr Sr Ii h H9 s. Si Al 

(pp~) (ppU (JP~) ( ppb) (ppa) (ppU (pp~) (ppbl 
ftm -9.828 7.116 -44.m -1.187 1698.113 14.m 2077.481 61408.770 
S,J. l,m 0.179 32.496 5,849 1601.llO 8.m 26.620 203.330 
: R.S.D. 38.613 2.518 73.258 m.m 94.301 60.849 1.281 0.331 

M z, C1 Li Co Ni Li Ea 
lppb) ( pp~) (p ,., ,,,., (pp•) ( ppb I (ppb) I ppb) 

ftUD ·12860.573 241. 921 ,1.m 17.088 -2.616 13.m -10.738 -1.m 
S.D. 817.812 3.973 2,396 1.m 2.7o8 2.119 2.m o.m 
, R.S.J. 6.359 1.642 l.720 9,504 m.m 15.926 21.m 45.701 

Fe Ci Cr Nd Ce Sa h p 
(ppb) (ppb) ,,,~, (ppbl (,,bl ipp~) (ppb) (ppbl 

NoiA 198.302 6567.713 973,757 -42.m -115.855 -745.541 5.028 8796.487 
l,197 m.m 1,213 35.750 35.745 27.238 0.897 97.312 

_ 11,S.D. 1.612 1.m o.m 83.425 30.854 3.653 17.839 1,106 

1.96 



WN~-SD-WM-OP-025 -t 

~d.>eMdum 5 Rev o 

~f s ftg As Na ftt Se· Ag Pb 
(ppb) ( ppb) (ppb) ( ppb) (ppb) (ppb) ( ppb) (ppb) 

"m 23403. 990 306.138 -9.037 -14on.m 87.276 68.538 -s.m -2).107 
m.m 0.896 I I ,608 0.000 4.012 50.059 2.146 20 .201 

,.i ,D. v.m o.m 128.447 0.000 4.m 7:i.038 39 .847 80.460 

Ti Cd j l ftn Sb y ae 
( ppb) (ppb) (ppb) (ppb) (ppb) ( ppb) ( ppb) (ppb) 

ftUA -o.m 26.587 794.122 208244.487 10.m ·50,778 9.m 0.474 -, S.D. 1,181 1.rn 5.912 m.148 o.w 2Lm 1.m o.m 
: L5.D. m.m 4.347 0.744 0.100 1.rn 48.889 17.96S 99 .208 

Tl 
lppU 

nm 122.m 
5.D. ~7.019 
i a.s.t. 46.6i7 

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

"'-· .. Corrected Counts Shhshcs 12:33 Pft Jmuy 22, 1992 
l;sl oa1e: ALL_Slft 
s.1ple Wei9U : 1.0000 SoMioa Yoluu : 1.00 
Hui lole9ratioas : l OfMuk IDtegratiDDS : 1 

---------------------------------------------------------------------
- Aulyte Chmel · ftm lpulses S.t. lpulses ~R.s.a. lpulm 

----------------------------------------------------------------------...,,,_ 
1 0.020 0.006 
2 0.042 o.m 

bl 3 ·0.06~ 0.012 
Ti 0.032 o.m 
Hq 6 1.m 0.012 
Sn 7 0.008 0.038 
Si 8 o.m o.m 

- Al 9 25 .916 0.114 
w 10 0.087 0.004 

• 21 11 o.m o.m 
o,.Cu 12 0.109 0.003 

Li 14 0.026 0.010 
Co n 0.043 0.011 
Ni 16 o.m o.m 
La 17 -0.004 0.000 
Eu 18 -0.077 0.009 
Fe 19 0.377 0.005 
Ca 20 7.386 o.m 
Cr 21 0.462 0.005 
Nd 22 0.124 0.024 
Ce 24 0.034 o.oos 
Sa 25 -0.054 0.004 
ii 26 0.042 0.007 
p 27 0.269 0.00) 
s 28 3.711 0.039 
ftg 29 0.280 0.002 

30 -0.017 0.007 
31 403.943 1.m 

fto 32 0.056 o.m 



WHC~SD-WM-DP-025 
Addendum 5 R 

Se 
A9 
p~ 

fta 
Sb 

·"' Je 
Tl 

33 
l4 
35 
36 
37 
38 
39 
40 
42 
43 
44 
45 

-0.016 0.008 
-0.110 0.003 
0.023 O.Olo 

-0.102 0.004 
0.037 0.019 
0.836 0.012 
6,18Z o.m 
0.310 o.m 

-0.010 0.019 
0.025 0.003 

-0.009 0.001 
-o.m 0,003 

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

ev o 

Idutity 1: am Sil llAPU9-1 Ide& ti t7 2: 10aHOal-2aH2a! 12:34 Pft Jmuy 22, 1992 
luk am : ALL_5lft 
S,iaplf Weigbt : 1.0000 SoMioa Yohn : 1.00 
Oa-Puk Iate9utioas : l 011-Puk Iatt9ntim : 1 
-------------------------------------------------------------------

Zr Sr ii Ti H9 SD Si ,,,.) (ppb) (ppt) (ppi) (ppa) (ppt) (ppb) 
~;,J"lm -2.492 1.238 -14.114 21.m -1566.0!8 l,674 530.206 

S.D. 2.830 0.176 12.388 9.072 667.349 8.401 3.o07 
t t.S,I. m.m H,240 87.773 33.m 42.614 228.m 0.680 

w Za Cu Li Co Ni Li 
M IPP•l (pp'! (ppbl (PJi) 

' 
(ppb) (ppi) : (ppb) 

ftun -2334.607 32.254 13.888 2.758 10.m; ; 146.612 -1.m 
124.101 o.m 0.728 o.m 2.377 3.359 0.000 

J,}. 5.310 1,408 5.241 36.032 22,550 2.291 0.000 

Fe Ci Cr Nd Ce Sa · ii ,,,., (ppb) (ppb) (ppi) (ppb) (ppb) (pp.) 
ftm 117.838 1177.921 m.m 14.032 ·33,689 ·lll,888 2.484 - S.D. 1.456 s.m 1,7'0 10.724 12.m 10.m ~.m 

M i k.S.D, 1.m 0.460 o.m 76,425 36.m 7.806 17,307 

O"' 5 ftg As Ni fto St Ag 
(ppb) t,pb) tppb) tpp•J (ppb) (ppb) ( ppb) 

fteu 3982.069 52.m -24.583 245568.104 11.249 59 .502 -z. 941 
S.D. 41.6'5 o.m 7.832 1181.418 1.546 22.244 o.m 
t R,5,}, 1.046 0.672 31.BoG 0.481 u.m 37.383 26.141 

Ji Cd • I Ka s~ V 
(ppb) (ppb) (ppb) (ppb) . ( PP•I (ppbl (ppU 

fle.n -0.786 s.m 164,065 lom.1os 2s.m ·15.758 o.m 
S.D. ~-545 0,747 2,405 167.687 o.m 97 .617 1.m 
? k.5,D. 69,389 14.475 1,466 0,461 1.m m.m 774.598 

Tl 
(ppL) 

ftm 7.216 
u. 19.00£ 
? R .S,), m.m 

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

• 

l 
• 

Al 
lppU 

10459.120 
46.857 
0.448 

Ea 
tppU 

-0.241 
0,607 

252.087 

p 

(ppb) 
1578.929 

28.599 
1.811 

Pb 
lppb) 

36.784 
21.m 
74.738 

h 
I PP•l 

-0.178 
o.m 

m.m 
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Corrected Cmls Shtistics 12:3f Pft Jm.ry 22, 1991 
Tuk nm : ALL_SIK 
Suple Weigbt : 1.mo Solution Volm : 1.00 
n~-Peik Integrilions: 3 0tt·Ptik lnteqr•tions: 1 

WHC-ED-WM-OP-025 
Addendum 5 ~ev 0 

•• i1J yte Chmel ftm lpulses s.». lpulm ZR.S.D. 1,u1m 

Zr 
Sr 
Bi 

.- . Ti 

H~ 
Sn 
Si 
Al 
M 
ZD 
Cu 
Li 
Co 
Ni 
Li 

- ,.£y 

re 
• i 

• · ,... 

~ s 
84 
As 
Ni 

- fto 

Se 
Ag 
Pb 
Ti 
Cd 
i 
I 
IID 
s~ 
V 
Je 
Tl 

6 
7 
8 
9 

10 
11 
12 
14 
IS 
16 
17 
18 
19 
20 
21 
22 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
l6 
37 
38 
39 
40 
42 
43 
44 
45 

·0.027 
o.m 

-o.m 
·0.083 
I, 518 

-o. 0~1 
2.661 

so.m 
0.103 
1.o6l 
o.m 
o.m 

-o.m 
-0.020 
-0.004 
-0.129 
0.136 
9,o61 
1.m 

-o.m 
-0.055 
-0.156 
-0.047 
1,202 

28.230 
1,140 

-o.m 
1256.0'8 

0.123 
-o.m 
-0,142 
-0.019 
-o.m 
0.232 
3,450 

12.m 
· 0,027 
-0.004 
0.007 

-0.010 
-0.104 

0.030 
0.OJO 
0.020 
0.037 
0.027 
0,OJO 
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 
o.m 
o.m 
0.046 
o.m 
o.m 
0.013 
0.004 

21.m 
0.012 
0.010 
0.023 

. 0.014 
0,020 
0.03' 
0.Ol9 
o.m 
0.004 
o.m 
0.013 
0.003 
0,032 

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

ldeatity 1: Rm Sil 13AP891-4 ldeatity 2: 1011-5011 
TiSk mt : ALL_m 
Suplt Wei,bt : 1,0000 Sohtioa Volm : 1,00 
O•-Peik lnte9ritions: 3 0ff-Ptik l1te9r•lioas: 1 

Zr Sr Ii 

12:40 Pft Jimry 22, tm 

51 

--

,,, 

Si Al 
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(pp•l (ppb) (pp•l (ppU 

wHC-SD-WM-DP-025 
. Aq~lldum s1~v O 

ftuo -23.179 2.m -8£.699 -40.781 -m~.m -f.406 
~ ii. 12.985 1.no 20.m 23.287 152l.052 6.528 . 

k.S.D. 56.021 49 .010 23.227 ~7. 101 48.336 69 .408 

lo Cu li Co Ni 
(ppb) (ppb) ( ppbl (ppbl ( ppbl (ppbl 

Km -ma.m 110.361 67.173 25. 968 -11.811 o.m 
S.D. 1294. 166 1.m 4.496 3.079 5.540 6.m 
? R.S.D. 45.757 1.205 6.694 11.857 46,908 96.116 

-
Fe c. Cr Ni Ce S1 

(ppD) (ppb) (pp•I (ppb) ,,,., (ppb) 
ftm u.m m2.m m.802 -101.770 -279.274 -m.m 
u. 3.967 38.045 2.m S4.02l 140.761 m.m 
Z £.S.I. 9.608 2.450 o.m 53.073 50.402 35.121 

s "' As Ni fto Se 
( ppbl (ppb) (JJb) (ppb) (pp.) (ppb) 

Km 30399.737 m.m ·19,181 763722.692 31.m -19,347 

0 s.D. 557.673 2.737 4.864 12996.083 3.m 28,424 
? R.S.). 1,834 1.191 25.360 1,702 11,336 146.'16 

U1 
Ti Cd B I ft• s• 

(PJb) (ppb) (PJi) ,,,., tppU (ppbl 
ftm -5.327 12.889 m.m 1302s.m 1.llo 14.009 

- s.1. 2.630 1.m 7.472 1007.989 o.m 11.m 
M ~ R.S.I, 49.364 · 11.117 1.m : 1.380 29.m m.366 

Tl 
I ppbl 

~eu -318.448 
S.D. m.m 
? R.S.D. 72.129 

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

~ Comcted Couts Shtistics 
li.sk me : ALL_5Ift 

12:47 ~ft Jilliry 22 1 1992 

Siaple Veigbl: 1.0000 Sol1tio1 Voluae: 1,00 
01-Puk Iote9ntim : l Off-Put lltequtim : 1 

Aulyte C~unel ftua lpulsts S.J. lplllsu ~R.5,1, lplllm 

Zr 1 0,008 0.004 
Sr 2 0.097 0.004 
Bi 3 -0.099 0.018 
Ti 5 ·0.021 0.012 
Hq 6 i.m 0.016 
SD 7 0.064 o.m 
Si 8 3.294 0.029 
Al 9 m.m 0.829 
M 10 o.m 0.043 
z~ 11 0.892 0.098 

12 o.m 0.007 
14 o.m 0.006 

Co 15 -0.023 0.004 

• 

f ( ppbl ( ppb) 
1791.408 2om.m 

11.m 301. 003 
o. 981 i.m ~ 

L.1 El 
( pp~) (ppbl 

-2.m -3.678 
4.650 2.170 

m.m 59.012 

h p 

(ppbl ipp•l 
-2.842 1m.so1 
2.716 137.967 

95.m 1,703 

Ag ,. 
(ppbl (ppb) 
-12.m -37.m 

7,046 24.292 • 
55.856 04.008 

¥ Be 
(ppbl (ppb) 
-12.122 -o.m 

8.-424 o.m 
69.m :m.m 
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Ni 16 0,014 0.010 
Wl4C-SD-.WM-DP-025 t Ad&endurn 5 Rev O 

Li 17 -0.006 0.001 
Ea 18 -0.088 0.009 
fe 19 o.m 0,004 
r , 20 8.017 o.m 

21 2.m o.m 
"" 22 o.m 0.030 
Le 24 -0.002 0.010 
51 2~ -0.082 0.009 
h 26 0.020 0.008 
p 27 1.495 0.016 
s 28 29.895 0.276 
ftg 29 i.m 0.016 
As 30 -0.010 0.004 
Ni 31 -20.m 0.000 
fto 32 o.m 0.011 
Se 33 0.036 0.007 
Ag 34 -0,118 0.006 
Pi 35 -0.013 0.012 
Ti 36 -o.m 0.009 c, 37 0.529 0,013 
8 38 3.66c\ 0.028 -, 39 28,093 0.287 
D 40 0.026 0.004 

Sb 42 -0.017 o.m 
43 uzo 0.003 

If 44 -0.005 0.001 
1 45 -0.076 0,004 . ·---------------------------------------------------------------------

M 

.. o 
.ity 1: Rm Su 13AP891-5 Iduti t7 2: l01HGal 12:56 Pft JiDUiry 22, 1992 

isk a.1e: ~LL_Sift 
Saaple lleigU : 1.0000 Sol1tioa Volu1e: 1.00 
On-Puk Iolr9ntioas : 3 DfMut lnte~ntiou : 1 
---------------------------------------------------------------------

Zr Sr Ii Ti 119 Sa Si Al 
(ppi) IPJbl (ppi) (ppi) (pp1) (ppi) (ppi) (ppi) 

' HG -7.774 3,480 -u.m -4.m 981.132 1s.m 2m.566 45871.878 
~ .D. 1.666 0.156 18.184 7.160 889.598 5.524 20.274 339.731 

: J:.S.b. 21 .m 4.474 36. 561 164.408 90.671 34.645 0.906 0.741 

II Z1 Cu Li Co Ni Li EM 
(ppbl tppU (ppU (ppbl (ppi) (ppil (ppb) (ppi) 

ftun -1om.m 44.152 105.967 21.865 -4.llo 14.m -9.396 -o.m 
S.D. mo.083 8.446 1.m o.m 0.809 2.329 . 4.027 0.602 
? i.S,D. 13.081 19.129 1.541 2,624 18.649 16.041 42,863 ol.110 

ff Ci Cr Nd c, S1 h p 
(ppb) (ppi) (ppb) I PP•I I PP•I (ppb) (ppb) (ppbl 

ftm is.m 1280.787 · m.m ·17.426 -134.114 -m.m 1.173 9167.994 
S.D, 1.m 97.110 13.215 13.892 27.434 25,046 0,488 98.292 
i R.s.D. 1.708 1.m 1,476 1,.m 20,456 11.m 41.620 1.072 

s "' As Ni fto St A9 Pb 
(ppb) (ppb) lppU (ppb) (ppbl lp,bl (ppb) (ppb) 

32196.279 226.675 -16.690 -12m.m 67.m 42.130 -).m -26.858 
s:». 297,010 3,199 4.232 0.000 l.250 20.662 1.790 21.878 

20~ 



·- - - -···- -· - --·•- - -

' ~ 
Z R,S,D. 0.922 1,411 2s.m 0.000 .4.780 U.044 33.241 81.457 WHCPSO-WM-DP-025 

!\ddendum 5 Rev O 
Ti Cd , I ftn Sb V h 

( ppb) (ppb) ( ppb) (ppb) (ppb) (ppb) i ppb) (ppb) 1 . 
-2.489 24.718 m.m 164316.424 1.412 -S6.031 -2. 914 o.m 

5.11. 1.189 uos t491 1678.B0S 0.271 u.m 2.058 o.m 
: U.D. 47.m 2.m 0.771 1.022 19. 160 48.110 10.m 49.483 

Tl 

··"' ( ppbl 
ftm -129.276 
u. 31.313 
i a.u. 24.222 

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

Corrected Cmts Shtistics 12:55 Pft Jmuy 22, 1m 
T uk nm : All_5Ift 
Suple 1ei,bt : !. 0000 Sohti01 Volm : 1.00 . 

~ OD-Put Iatequtioas : 3 Off-Puk bbqutioDS : 1 
----------------------------------------------------------------------
Aulyte Chmel ftm lpulm 5.1. lpdm U.S.). lpulm 
---------------------------------------------·------------------------
Zr I 0.Olo 0.007 

_ Sr 2 0.021 0.002 
ii 3 -0.068 0.019 

M li 5 -0.028 0.010 
6 i.m 0.014 
7 0.005 0.015 

~I B 0.710 0.012 
Al 9 19,528 0.072 

N W 10 0.007 0.012 
Zn 11 0.291 o.oo, 

- Cu 12 o.m 0.006 
Li 14 0.024 0.009 
Co IS -0.003 0.010 
Ni 16 o.m 0.011 

0' Li 17 -0.005 0.001 
Eu 19 -o.m 0.003 
ff 19 0.120 0.008 
Ci 20 2.m 0.006 
Cr 21 0.384 0.007 
lld 22 0.172 0.0&6 
Ce 24 0.017 0.012 
S1 25 -o.m 0.000 
ii 26 -0.001 0.002 
p 27 0,271 0.005 
s 28 5,112 o.m 
ftg 29 o.m 0.001 
As 30 -0.023 0.010 
Ni 31 336.666 0.732 
ftn 32 0.047 0.003 
Se 33 -0.037 0,012 

34 -0.118 0.002 
35 0.022 0.00J 

Ii 36 -0.113 0.003 
Cd 37 0.022 0,024 
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J 38 0.640 0.010 ~HC~SD-WM~DP-025 l 3' 4.745 0.012 A.dden<ium 5 Rev O 
ftn 40 o.m 0.008 
"' 42 0.010 0.009 

43 0.015 0.001 
~e 44 -0. 009 0.001 
!I 45 -0.076 o.m 
·---------------------------------------------------------------------

__ , 
ldfr,tity 1: am Sit 13AP891-5 Identity 2: 10al-50a-2al-12al 12:57 Pft Jmuy 22, 1992 
Tisi om : All_5Ift 
Siaple Weight : 1.0000 Solatioo Yolaae: 1.00 
01-Puk Iate9utioas : 3 Off-Pui htt9utim : 1 
-------------------------------------------------------------------

Zr Sr Ii Ti "' Sa Si Al 
(ppbl (ppb) (fPb) (ppU (ppa) (ppbl (ppb) (ppU 

ftun -4.m 0.430 ·17 .810 -8.11& -mo.m 3.013 420.088 1a11.m 
S.). 3.081 0.078 1'.163 s.m 764.326 l.197 8,147 29.398 
: R.S.D. 70.035 18.182 101.m 69.m 66.409 106.119 1.m 0.376 

» Za Ca Li Co Ni Li £g 
u, (ppb) tppb) I ppb) (ppbl (ppbl (ppb) lppb I (ppb) 

ftm 122.049 -7.414 17.511 z.m ij,150 1e.m -0.111 -1.248 
, .D . m.m 0.740 1.m 0.925 2.m 2.466 z.m 0.228 
: R.S.D. 300.144 9.918 7 .901 36.178 1522.197 ll,031 3~.648 18.234 

ft Ci Cr ·wd Ce Sa h , 
I"':' (ppb) (ppb) (ppU (ppb) (ppb) lppU (ppbl lpp•l 
.. () 3&.m m.m. 154.441 40.943 -80.m -m.m -0.099 m1.m 

2.m o.m z.m 29.393 32. 904 0.000 0.091 3o.m 
R.S.D. 7.111 o.m 1.686 71.790 41. 002 0.000 91.652 1.m 

,, s ftg As Ni fto Se A9 Pb 
lppb) (ppb) (ppb) (ppb) (ppbl (ppbl (ppbl (ppb) 

UD ma.,21 39.252 -32.218 mm.m 8.m o.830 -5.283 35.m 
S.i. 41.991 0.119 12,510 m.m 0.969 33.074 0.611 4.408 

R.U. 0.764 0.302 38.829 0,218 11.m m.m 11.m 12.m 
O' 

Ti Cd I I ftli Sb y le 
(ppb) (ppb) (ppbl (ppb) lppb) (ppb) (ppb) (ppbl 

ftu1 -2.227 4.m m.m 27955.258 4.285 87.m -,.m -0.296 
S.I. 0.330 0.960 1.881 71.372 o.m 45.794 0.778 0.205 
~ u.». 14.804 21.044 1.493 o.m 1,.m 52.306 12.383 69,290 

Tl 
(ppb) 

ftm -112.m 
S.D. 36.158 
~ R.S .D. l2.m 

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

r -~cted Cmts Shtistics 1:04 Pft Jmuy 22, 1m 
om: ALL_5lft 

Saple higbt : 1.0000 Solutio1 Yolm : 1,00 
o,-Puk lnte9ratioas : 3 Off-Put Iate11ntioas : 1 
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---------------------------------------------------------------------- WHC-SD-WM-DP-025 
Aul7tf Chm! ftm lpulses S.J. lpclm Zi.S.D. lpulses -· Addendum 5 Rev 0 ----------------------------------------------------------------------

I 4.m 0.018 
2 51.072 0.306 
3 o.m 0.031 

r. 5 1.506 0.020 
Hg 6 6.441 .. o.m 
Sa 7 4.m 0.024 
Si 8 5.062 0.010 
Al 9 3.390 0.022 
V 10 6.247 0.079 
Z1 11 23.907 0.104 
Cu 12 4.m 0.017 
Li 14 19.m 0.120 
Co 15 8,560 0.027 
Wi 16 4.293 U17 
Li 17 o.m 0.002 
Eu 18 15.586 0.087 
Fe 19 3.984 0.008 
c. 20 32.025 0.189 

"1" Cr 21 2.m 0.018 
Nd 22 2.m o.m 

I f) Ct 24 0.428 0.012 
51 25 0.154 0.010 
Ii 26 33.580 o.no 

_ p 27 0.316 0.008 
C . 28 1.077 ·. 0.010 " . 

M ft9 29 5.666 0.032 
30 o.m 0.010 
31 5.918 0.027 

Ko 32 &.m 0.010 
Se 33 o.m 0.017 

N A! 34 3.116 0.012 
Pb 35 o.m 0.014 

- Ti 36 7 .401 0.040 
Cd 37 46.478 0.407 

f">J 38 8.973 0.048 
l 39 o.m 0.005 

"""· 40 10.102 0.043 
n 42 0.167 0.006 
y 43 2.m 0.017 
h 44 10.m 0.064 
Tl 45 0.071 0,007 
----------------------------------------------------------------------

Identity 1: ms Di9.m lOal-50 Identity 2: 1B48Z,2B48AA,mBAA 
T.sk am : All_SIK 

1:06 Pft Jinm7 22, 1992 

Siiple Mei9ht : 1.0000 Salutioa Voluu : 1.00 
On-Pu~ !Dtegntim : 3 Off·Pul Iate9rihm : 1 

Zr Sr Ii r. Hg So Si 
( ppb) ( ppb) (ppb) (ppb) I PP•I (ppb) (ppb) 

ftun 2046.239 1'96.382 m.s22 m.m 275490.5&6 947.790 3479.259 
7.737 11.m 31,040 11.m mo.m 5.184 6.705 

~ . .,.o. 0.378 o.m 5.192 1.287 0.795 0.547 o.m 

l 

Al 
(ppU 
1m.m 

a.m 
o.m 
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-
WHC:-SD-WM-DP-02 • ZD Cu Li CD Ni Li Eu 

(p~b) ( ppb) ( ppbl (ppb) (ppbl (ppb) (ppb) (ppb) Addendum 5 Rev _ 

ftm -mm.m 2010.m m.m 2010.Bol 1920.)16 m.m 1m.rn 1028.39& 
S.i. 2m.m s.m l. 741 12.116 5.973 3.790 8.383 s.m 

.S.D. 1.267 0.443 o.m o.m 0.311 0.383 0.816 o.m 

Fe Ci Cr Nd Ce Sa h p 
(ppb) ( ppb I (ppb) ( ppb) ( ppbl ( ppb) (ppb) (ppb) 

ftm 126l.500 m~.rn 1066.131 1069.m 1m.m 479 .810 2002.188 1865.815 
u. 2.m 31.m 7.061 14.m ll. 744 21Jo2 11.lll 50. 048 

·"' ~ R.S.». 0.206 o.m 0.662 1.368 l.042 5.807 0.565 2.682 

s "' As Ni no Se A9 Pb 
(ppbl (ppb) (ppb) (ppb) (P,b) (ppbl (ppb) (ppb) 

ftun 1108.404 1m.m 994.064 1547.m 1'66.173 910.643 982.570 931.863 
S,D. 10.m 6.m 11.m 16.m l.136 46.697 3.541 23.846 
: R.U. o.m o.m 1.m 0.464 o.m ).128 0,360 2.m 

Ti Cd ) I ftD SD V )e 

ippbl (ppb) (pp'! (ppb) (ppbl (ppU (,Pb) (ppb) 
ftm m.m m2.611 1m.m 1089.131 971.867 m.m 1945.615 1913.m 
s.». t206 16,209 9,287 21.m 4.132 31.663 11.461 11.298 
? R.S.i, 0.530 0.875 o.m 2.m o.m 1.m o.m o.m 

fl 
t ppbl 

_ nm m.m 
S.I. s2.m 

M ? R.S.». 5.612 

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

,. , Corrected Cmts Shtisti.:s 1:10 Pfl Jmuy 22, mz 
Tut me : All_5lfl 

- Suph Meigbt : 1.0000 Sohtioa Volm : 1,00 
On-Ptik lnte9ritions: 3 Otf-Peit lDtt9ritiODS: 1 

M --------------------------------------------------------------

~ Aul y te _ Chme 1 __ ·_nm_ lpulm ______ ::~:-~!~~~~~------:~:::~:-~~~~~~~ 
Zr 1 0.027 0.006 
Sr 2 0.018 o.m 
ii l -o.m 0.011 
h 5 0.006 0.020 
Hg 6 1.539 0,014 
Sa 7 -0.012 0.029 
Si 8 o.m 0,017 
Al 1.m 0.038 
~ 10 o.~02 0.009 
Zn 11 5.792 0.018 
C1 12 2.187 0.003 
Li 14 0.00l 0.006 
Co 15 2.153 0.007 
Ni 16 1.998 0,005 
Ii 17 -0.004 0.001 

18 -0.071 0.008 
• C 19 1.m 0.021 
Ci 20 l,471 0.006 

205 



WHC-SD-WM-DP-025 
1 --

Cr 21 1.222 0.005 ~ddendum? Rev O 
lld 22 o.m o.m 
r. 24 0.045 0.004 

25 -o.m 0.009 
26 8.214 0 .015 
27 0.011 0.001 
28 0.042 0.002 

ftq 29 2.m 0.004 
As 30 o.m 0.011 
Ni 31 o.m 0.017 
fto 32 1.574 0.015 
Se 33 o.m 0.vlo 
Aq 34 l. 548 0.005 
Pb 35 0.262 0,007 
Ti 36 3.560 0.008 
Cd 37 11.m o.m 
) 38 z.m 0.009 
l l7 0.801 0.007 
ftD 40 4.749 0.02, 
Sb 42 0.064 0.010 

..C, V 43 o.m 0.OOl 
ie 44 z.m 0.007 

11 Tl 45 0.001 0.007 
---------------------------------------------------------------------

- Iduti ty 1: CCY-3 ldenh ty 2: CCV 1:11 ~ft JiDUiry 221 1992 
,-.:- hsk am : ALL:_Sift 

• c:uple biqat : 1,0000 Solotioa 'Volm : 1.00 
0uk labqutioas : 3 Off-Puk Iattqutiou : 1 
-----------------------------------------------------------------

Zr Sr Ii Ti Hq Sa Si- Al-
(ppal (ppbl (ppb) (ppb) (ppa) IPP• l ( ppbl I PP') 

1 nu~ o.m 0.300 ·210.364 12.077 ·1981.132 -o.m m.m m.m 
s.~. 2.m 0.193 10,874 11,583 813.074 6.413 11.789 n.m 
Z K.S.D. m.~o0 64.342 5.169 95;909 41.041 872.745 2,708 3.384 

M Za- Ca - Li co- Ni_ Li Eu 
~ I ppb) (ppb) . (ppb) (ppb) (ppb) (ppb) (ppil) (ppb) 

ftm m.m m.m 484,320 0.404 483.568 466.889 0.001 -0.022 
S.t. 262.m i.m 0,784 o.m 1,591 1.053 z.m o.m 
: R.s.D. n.m 0.331 0.162 146.487 0,329 0,226 1701oo.197 2422.370 

Ft- Ci - Cr - Nd Ct Sa Bi_ p 
(ppb) ,,,., (ppU (ppb) (ppb) (ppU lppa1 (ppb) 

fteu 483.m 530.144 487,011 22.m -4.475 -&o.419 489.715 -22.m 
u. 6.612 0.920 1.876 26.130 ,.m 25,046 o.m 3.575 
: R.S.I. 1.m 0.174 o.m 117.267 220.697 37;710 0.m 15.763 

s ftq_ As - Ni- No_ Se..., A4_ Pt-
( ppb) (ppb) (ppbl (ppU ( ppb) ( ppb) (ppb) ( ppb) 

ftein 34,143 478.285 m.m Ha.277 468,620 458.010 m.m m.m 
5.D. 2.158 o.m 12,982 10,108 4.m 42.502 1.m 12.303 
? R.S.D. 6.321 0.174 2,744 1.m 0.m 9,280 0.303 2.701 

h- Cd- ,- I,... NL- Sb It y_ ae-
(pp~) (ppU (ppU (ppU IP?bl (ppbl (ppll 1m1 

ftm 478,937 468.981 m.m 4916.581 m.m 372.962 477.480 460.m 
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S.D. 
: £.5.D. 

1.001 
o.m 

Tl~ 

( ppbl 
ft. m.848 
u. 46.741 
: LS.i. 10.724 

Corrected CauAts Stitistics 
[iil me : ALL_5Ift 

2.999 
o.m 

1.677 
o.m 

42.m 
o.m 

1:12 Pft JiD~iry 22, 1992 

Suple KeigU : l,liliOO Sohtioa Volm : 1.00 
Oa-Put 1Dtw1tiaas : 3 OfMuk Iatt,utiou : 1 

Ar..lyte Cbmtl ftm lpulm 

Zr 
Sr 
ii 
l 

Htn 
Sa 

s~ 
Al 
K
Za 
Ci · 
Li .. ._,,. 
Co ' 

N~ ""'I 
Li 
L. 
Fe 
C 
Cr 
Nr" 
Ce0' 
s, 
h 
p 

s 
ft9 
As 
Ni 
fto 
Se 
Ag 
Pb 
Ti 
c, 
i 
l 

"' Sb 
V 

2 
s 
5 
6 
7 
8 
9 

10 
11 
12 
14 
15 
lo 
17 
18 
19 
20 
Zl 
22 
24 
25 
26 
27 
28 
29 
l0 
31 
32 
33 
34 
l5 
l~ 
n 
38 
39 
40 
42 
43 

0.014 
-O.OG6 
-o.m 
-0.005 
t.m 

-o).043 
o.m 
o.m 

-0.072 
o.m 
0.046 

-0.015 
0.003 

-0.080 
-o.m 
-0.089 
0.004 
0,096 

-o.m 
-0.043 
0.030 

-0.026 
-v.m 
0,016 
0.023 
0.002 

-0.000 
0,069 

-0.001 
-0.040 
-0.117 
-0.004 
-0.111 
-o.m 
o.m 

-0.064 
-0.002 
0.007 
o.m 

5,1. lpdm 

0.004 
0.004 
0.010 
0.010 
o.m 
o.o;;o 
0.002 
0.003 
0.010 
0.004 
o.ooz 
0.003 
0.012 
0.009 
0.001 
0.004 
0.003 
0.000 
0.004 
U49 
0.006 
0.006 
0.008 
0.001 
0.004 
0.001 
0,003 
0.009 
0.007 
0.001 
0.004 
0.010 
0.005 
0.024 
0.014 
0.007 
0,005 
0.007 
0.001 

u.s.1. lplllm 

2,484 
o.m 

52.879 
14.178 

2.166 
o.m 

1.m 
o.m 

~ 

WijC-SO-WM-OP-025 I 
~ddendum 5 Rev O 1 
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I
I 

-

.. 

N 

0' 

it 44 -0.010 0.001 
WHC-SD-WM-DP-025 Tl 45 -0.065 0.006 

----------------------------------------------·------------------------ AddendCJm 5 RP.v 0 

len ti ty I: CCVi Identity 2: CCB 1:13 Pft Jmuy 22, 1992 
f.sl nm : All_Slft 
S;aple WeigH : l.000~ Solil tioll ~oluae : 1.00 
On-~e•l In tegra lions : 3 Off-Pe.k l~te9ritioos: 1 
----------------------------------------------------------------------

Zr Sr Ii h Hg 5n Si 
( ppb) ( ppb) (ppb) (ppi) (ppe) l;pb) (ppb) 

fteiA -5.280 -o.m ·45.0lO s.m ·1075.472 -1.m ·Y .840 
S.D. 1. 587 0.158 9.792 6,028 
: ~.u. lo.m 24.744 21.744 112.757 

w Za c, Li 
i ppi) (ppbl ( ppb) (ppb) 

ftun 2528.188 -29.m -o.m -1.m 
S.i. m.m o.m o.m 0.30l 
Z i.S.D. 12.286 1,106 100.210 21.m 

Fe Ci Cr Nd 
(ppb) (ppi) (ppb) (ppi) 

ftun -o.m ·26.822 -8.073 -51.479 
S.D. 0.840 0.003 1.394 21.m 
Z i.S.». m.m 0.010 17.272 u.m 

s "' .As Ni 
( ppi) ippi) (ppi) (,PU 

. 'ift 1e.m -4.110 -4. 996 -8.905 

.. ~. 4.310 o.m l.029 5.242 
t R.S.i. 2l.231 2.887 60.628 58.873 -

Ti Cd • ( 

(ppbJ (ppb) tpp•l (pp.) 
ftm -1.878 -o.m 2.m -m.m 
u. o.m 0.970 2.768 38.888 
Z R.S.I. 32. 971 m.l84 104.m 28.717 

tl 
I ppbl 

ftua -35.887 
s.~. 39.m 
~ R.S.D. 111.456 

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

Corrected Counts Stitistics 1:1~ fft Jmuy 22, 1992 
1.sk nm: m_Slft 
Suple Wei9bt : 1,0000 Sohtioa Volun : 1.00 
On-Put lntegutions : l Off-Put bte9utim : 1 

A~alyte Cbmel ftm lpllm 

Sr 
1 
2 

O.OlO 
0.122 

5.1. lpulses 

0.002 
0.002 

~R.S.D. lpulm 

255.241 6,551 1.217 
23.733 85.i17 12.m 

Co Ni Li 
(ppb) (ppb) (ppb) 

1.m -6.838 -4.026 
2.691 2.027 4.650 

m.m 29.637 m.m 

Ce Sa h 
(ppb) (ppbl (ppb) 
-46.470 -47.m -0.298 
n.o85 lo.HS 0.448 
12.4'0 l3.m 150.111 

fto Se ,, 
(ppi) (ppb) (ppb) 

-6.026 16.962 -4.876 
2.173 1,878 1.m 

36.056 5,082 25.m 

ft• Sb V 

(ppi) ( FPbl (ppi) 
-v.m 71.792 o.m 
o.m 3o.771 0.674 

100.m 51.219 74.540 

,. 

l 
Al 

(ppi) 
·1Ul8 

1.084 
5,436 

En 
I ppb) • I 

-1.m I 

0.231 
22.419 

p 
(ppb) 

8.280 
l.575 

43.176 

Pb ' 
tppU 

: 

-11.094 
16.892 

152.268 

h 
(ppb) 

-o.m 
0.103 

28.870 

-- ·208 



,( 
- -~ 

Si 3 -0.110 0.011 WMC:...SD-WM-DP-025 
Ti 5 0.006 o.m Addendum 5 Rev 0 
Hg 6 2.009 0.016 
Sn 7 0.101 v.040 

a o.m 0.010 
9 ooo.m 2.m 

10 -0.043 0,012 
Zn 11 0.2B2 0.007 
Cu 12 0.058 0.006 
Li 14 -0.0IJ 0.004 

, CG 15 ·0,004 0,010 
Mi a -o.m o.m 
L• 17 -o.m 0.001 
Eu 18 0.074 0.005 
Fe 19 m.m 0.410 
C• 20 1147.023 2,m 
Cr 21 U27 0.004 
Nj 22 3 • .m o.m 
ce 24 o.m o.m 
s1 25 -s.m o.m 
h 26 0.046 0,004 

21 0.011 o.m 
s 2s z.m o.m 
ft( 29 m.012 1.m 
Ai- 30 0,105 0.017 ... 
Ni 31 0,122 0.012 

-lo· 32 -0.004 0.008 
Se 33 -0.058 0.0-19 · - I 
f 34 -0.110 0.001 

~J, 35 ·O,llO 0.008 
36 -0.081 0.004 
37- o.m o.m 

i 38 -0.471 0.008 
39 -0.036 v.004 

ftn 40 1,714 0.010 
-91 42 0.011 0.007 

V 43 v.029 0.003 
il 44 -0.000 0.003 
I 45 ·0.079 0.008 
~ . ----------------------------------------------------------------------

ldea tity 1: ICSH Identity 2: ICSA 1:15 Pft Jmuy 2i, 1'92 
hsk nm : ALL_m 
Suplf Weigbt ; 1.0000 SolutiDI Volm ; 1.00 
On-Pell: Iote9utim : l OfMuk late9rdiou ; 1 
----------------------------·--------------------------·--------------

Zr Sr Ii h 
( ppb) (ppb) (ppi) (pp') 

H4 
(ppl) 

ftur1 
S.D. 

1. 909 4.366 ·60.488 11.879 24641.509 

: t.S.I. 

r 
~-
~ a.s.:. 

0.916 
47.m 

M 

(ppb) 
1637.m 
m.m 
21.m 

0.081 
1.864 

Zn 
(ppb) 

-8.157 
0.601 
1.m 

10.m 8.627 884.179 
11.m 72.627 l.588 

Cu Li Co 
(ppb) ( ppbl (,Pb) 

2.m -1.211 -o.m 
1,287 o.m 2.178 

5).006 29.266 1m.011 

SA Si Al...._· 
( pp~) I ppb) (ppb) 
m8.201 m.m mm.m 

8.736 7,179 833.737 
0.648 2.407 o.m 

Ni La EM 
(ppbl (ppb) I ppb) 

l.118 -157.0ol ,.m 
Z.701 2.m o.m • 

86.616 1.480 3.600 
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. S Re\/ 0 
1 

f. ~ddendu~~-op-02S 
Fe- Ci - Cr Nd ~C:-:SO_--; . S1 - Ii p 

(ppbl ("bl ( ppbl (ppU (ppb) (ppb) ( ppb) (ppb) 
V7047.356 mm.m 12.837 195.041 -63.817 -mn.m 2.723 1s.m 

130.203 m.101 1.m 22.978 l!. 511 n.m o.m 9,458 
4 .D. 0.134 o.m 10.861 11.781 21.171 o.m 8.759 50.852 

5 ftq- As N1 "o Se Aq Pb 
(ppbl ( ppbl ( ppb) (pJb) ( ppb l ( ppb) (ppb) t ppb I 

fteu 837.888 195447.870 121,800 23.727 -7,030 -1s.m -z.m -231.214 
S.D. 12. 145 359.824 20.m 7.047 z.m 51.BvZ 0,176 13.606 
t R.S.D. 1.449 0.184 16.858 29 .702 n.m 284.lt\2 6.m 5.884 

Ti Cd I l fta Si y it 
(ppb) (ppU ("bl (ppi) . (ppil) tml (ppU (ppb) 

Km 2.052 20.m -89.003 32.008 31.197 ,1.m 2,701 1.304 
S.D. 0.4f6 1.407 1.m 23.604 o.m 36.896 1.696 0.448 
i 1.5.D. 24.loo 6.8&3 1.m 73.744 3,052 40.521 62.786 34.316 

Tl 
(ppb) 

llfiD -m.m 
.». 56.107 

t a.u. 41.llh 
V 

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

M , 
r---ected Cmts Shtistics 1:17 PK Jimry 22, 1992 

· ·Qm : ALL_Slft 
MeiqU : 1.0000 S11lutio1 Yohn : 1.00 

a-mk hte,utioas : 3 Off-Put lDtegr,lioas : 1 

N Aulyte Chnul ftm lpdses S.I. lpalm U.S.D. lplllm 

Zr 1 0.016 0.020 
M Sr 

, 
0.111 o.m • 

Ii l -0.177 0.028 
O'li 5 -0.018 0.034 

11, 6 1.999 ·0.001 
So 7 6.129 o.m 
Si 8 0.524 0.022 
Al 9 601.247 l,m 
M 10 -0.003 o.m 
Za 11 11,729 0.163 
Ca 12 2.232 o.m 
Li 14 -o.m 0.011 
Co 15 2.m o.m 
Iii 16 4.125 0.074 
L; 17 -0.046 0,001 
EK 18 0.062 0.026 
ff 1' 305.603 4,189 
c. 20 1146. 912 7,848 
Cr 21 1.302 0.026 
Ud 22 3.531 0,167 

24 0.019 0.029 
25 -8.716 0.031 

h 26 8.546 0,089 

21.0 



WHC-SD-WM-0~ 
· I 

ti Addendum -5 e~2~ 
p 27 0.025 0,004 . ·· - -- _..,. ... . 
5 28 z.m 0.061 
ftq 29 949.803 11.m 
A~ lv 0.096 0.009 

31 0 .106 0.047 
... 32 -0.005 0.012 
Se n 0.003 o.m 
Ag 34 3.262 0.043 
H 35 0.444 0.027 
Ti 36 -0.075 0.019 

.-. Cd 37 24.m o.636 
) 38 -0.490 0.020 

l9 -0.048 0.022 
RI 40 6.786 0.078 
s• 42 -0.010 0.014 
V 4l o.m 0.021 
le 44 2.745 0.038 
Tl 45 -o.m 0.018 
--------------------------------------------------------------------

- ldeAtity 1: ICSAB·f Identity 2: ICSAB 1:17 PB Jmuy 22, mz 
Tui me: m_m 
Suple Veigbt : 1.vOOO Solution Volm : 1.00 
Oo-ful lnte~fitions : l Off-Pui Ia te9utioos : 1 
----·-----------------------------------------------------------------

Zr Sr Bi h Hg 51 Si Al.....-
(ppU (ppb) lnU (pp•I (pp1) (ppl) (ppl) (ppD) 

M ftuo -4.399 l.-'36 -127.697 -2.177 24056.604 1353.051 289.821 246138.719 
• o. 8.803 o.m 28.198 20.378 409.482 14.424 15.lll 1497.529 

'6~ .S.D. 200.099 14.912 22.082 m.m 1.m 1,06/, 5.m 0.608 

M 111"""" Cu,.- Li Co/ Ni/ Li Eu 
(Hbl {ppbl (pp•I (ppU (ppb) (ppb) (ppbi (ppb) 

ftean 427.281 m.m m.m -2.m 482.'70 m.m -1o1.m 8.888 
S.D. 1081. 904 13.986 6.m 1,116 11.300 16.807 2.m 1.714 
t R.S.). m.201 1.m 1.329 51.m 2.340 1,765 1.375 19.287 

c,,. Fe - Cv er- lid Ct Sa h- p 
(ppbl (ppb) (p1bl (ppb) (ppbl (ppbl (ppbl (ppb) 

Kuo 97064.m 189543.066 m.m m.m -10.m -25523.241 509.511 64.006 
S.D. mo.m 1627.846 10.241 62.500 79.443 89.733 5.l07 25.024 
? R.S.D, 1.m o.m 1.m 40.510 103.714 o.m 1.042 39 .096 

s "• ....- As Ni llo St Aq- ,. ~ 
(ppb) (ppbl (ppU ,,,., (pp•l (ppbl (ppbl (ppb) 

IIUD 846,318 195187.149 111,158 13.m -7.131 l6.865 1021.m 774.217 
S.D. 52.117 2373.868 11.m 28.838 l.492 45.817 13.261 46.8&1 
: R.S.D. ,.m 1.216 9.927 212.m 48.m 124.m 1.291 6.055 

Ti CL I I Ro.- Sb v- Be -
(ppb) (pp,) (ppU (ppb) I ppb) \ppb l (ppb) (pp•l 

ftm z.m 979.003 -92.682 -38.078 521.143 -15.m 489 .384 489.690 
S.D. 2.530 2).305 l,922 131.291 e.m 73.771 13.825 6.762 
: U.D. ,o.m 2.585 4.232 344.798 1.m 468.284 2.m 1.381 

Tl 
(ppb) 

21.1. 



Rua 
S.D. 
% U.D. 

-177.562 
125.870 
10.m 

WHC-SD~WM-DP-0~5 
;\fidendum 5 Re'{ °' 

Corrected Cmts Shtistm 1:19 PR Jm.q 22 1 1992 
T.sk me: ALL_S!n 
Siaple Weight : 1.0000 Solutioa Value : 1.00 

·" Oo·Pul btegntions : 3 Otf-Pui lotegntioas : 1 
----------------------------------------------------------------------
Anihte Cbmel ftm lpll!m 5.). lpdm iu.D. l~ulses 
----------------------------------------------------------------------
Zr 1 0,024 0.009 
Sr 2 0.044 0.007 
Ii ' 0.002 0.027 J 

Ti 0.006 0.006 
H• 6 1.m 0.009 
Sn 7 O.Olo o.m 
Si 8 0.118 0.008 
~Al 9 o.m 0.034 
w 10 0.000 0,016 
Za 11 o.m 0.004 
I 12 G.060 0.009 

Li 14 0.002 0.009 
- Co 15 0.009 0.016 

Ni 16 -0 •. 034 0,016 
M L• li -0.004 0.001 

18 -0.067 0.009 
19 0.269 0.023 

... 20 9.134 0.027 
tr 21 0.003 0.002 

• ,Nd 22 0.052 0.102 
Ct 24 0.048 0.011 

- s1 25 · -0.064 o.m 
Ii 20 0.027 0.011 
p 27 0.011 0.003 
s 0.033 28 0.003 

0'ft9 29 0.862 . 0.018 
As 30 -0.013 o.m 
Ni 31 0.096 0.021 
fto 32 0.003 0.006 
s, 3l -o.m 0,014 
A~ 34 -0.101 0.005 
Pb 35 -0.006 0.016 
Ti 36 ·0.089 0.008 
Cd 37 -0.049 0.033 
~ 38 0.012 0.014 

39 -0.049 0.007 
Rn 40 0.027 0.004 
Sb 42 -0.022 0.018 
¥ 43 o.m 0.003 
Bt 44 ·0,1)04 0.001 
Tl 45 -o.m 0.010 

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

J 

I 
I 

I 

- I 

21.2 



ldutity 1: m ldtatity 2: Riase 1:20 Pft Jmu7 22, 1m 
list Dm : All_Slft 
Suple hiqU : 1.0000 Solutioa Voluae : 1.00 
Oa·Peik hleqntim : l Oft·Puk hleqritior1s : l 

·----------------------------------------------------------------
Zr Sr Ii h Hq 

(ppbl ( ppb) (ppU (ppb) (ppaJ 
ftua -0.878 1.m 52.087 11.681 -2452,830 
S.D. 3.912 0.277 27.076 3.m 
: k.S.8. m.508 20.664 51.983 28.912 

~ Za c~ Li 
( ppbl (pp~) (pp•I (ppbl 

ftm m.m -3.m 2.774 0.303 
S.J. 476.693 o.m 2.042 0.904 
? R.S.D. m.m a.m 73.078 298.763 

ft Ci Cr Nd 
(pp.) (pp•l . 1,,•1 !"bl 

fteu 83.429 1467.m 3.044 -20.109 
.J. 7.383 4,500 o.m 45.243 

1 i.S.D. &.m 0.307 30.122 m.m 
I'\ 

5 ftg As Ni -- ( ppb) ( PP•I (ppb) (ppb) 
fte.a n.m 172.626 -19.837 1.m 
.J. 2.m 3.m 3.475 12.817 

i R.S.J. 11:160 2.160 11.m 170.607 
~ 

Ti Cd" I I 
(ppbl (ppb) (ppU (ppU 

u, o. 917 1.724 4.m -47 .812 
S.D. 0.783 1.320 z.m •1.m 

' .. U.D. 101.m 1,.m 60.402 So.£&4 

Tl 
( pp~ i , 

ftUD 3s.m 
a,.S,D. 74.771 

: a.u. m.m 

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

Corrected tmts Shtistics 
Tut nm : ALL_5Ift 

1:22 Pft JiAUifJ 22 1 1992 

5uple 1ei9at : 1.0000 Solution Volm : 1,00 
On·Ptik lnteqritioDS: 3 Off-Peik late9ritiDIS: 1 
---------------------------------------------------------------
Anilyte Cbmel ftm lplllses S.D, lpdses %R.S.b. lpulm 

Zr 1 0.015 0.001 
Sr 2 0.004 0.001 
ii 3 -0.031 0.011 
h 5 0.001 0.006 

6 1.m 0.027 
7 -0.030 0.023 

Si 8 0.110 0.004 

494,541 
20.162 

Co 
(ppbl 

2.841 
l.481 

m.m 

Ce 
(ppU 

z.m 
29.541 

1044.m 

So 
(ppb) 

-4. 921 
1.914 

38.883 

11D 

(ppbl 
1.377 
o.m 

24.487 

0 yjt,\-OP-Ul::> 4 ~\-\C-S - -=-5 

Addendum 5 Rev 0 

Sc Si Al 
(ppb) {ppbJ ( ppbl 

5.364 4.217 m.m 
7.187 5.753 14.091 

m.m m.m 9.067 

Ni Li Ea 
(ppb) (ppbl (pp•J 

3.m ·2.683 0.416 
3.&22 4.650 o.uo 

101 .m m.m m.m 
I 

Sa h p · I 
(pp•J tpp•I 1,,., 
-m.m 1,610 -20.m 

44,m o.m 21.447 
28.119 40.m 104.043 

Se Aq Pb 
(ppbl (ppb) (ppb) 

44.m -0.090 -14.013 
38.376 1.400 28.800 
86.124 1560,272 m.m 

Sb V It 
(ppb) lppU (pp•I 
-82.m 0.904 0.712 
94.164 . 1.783 0,103 

114.421 197.214 14.433 
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Al 9 0,356 0.046 WHC-S0-WM-OP-Oi~ ,,, 
• 10 0.021 0.057 . . s Re\J- · · 
Zn 11 0.514 o.m Maenaum . . 
r; 12 0.264 0.003 

14 -0.016 o. 009 
15 o.m 0.014 .. 16 o.m o.m 

Li 17 -0,001 0 .001 
Eu 18 ·0,069 0.003 
Ft 19 0.017 0.013 
Ci 20 o.m 0.001 

·' 
Cr 21 0.047 0,011 
Nd 22 0,029 o.m 
Ce 24 o.m . 0.002 
S1 25 -0.013 0,004 
h 26 -0.002 0.003 
p 27 0.018 o.m 
s 28 0,021 0,008 
ftg 29 0,008 0.001 
As lO 0.010 0.012 
Ni 31 o.m 0.016 
fto 32 0,010 0.012 
Se 3l -o.m 0,002 
Aq 34 -0.050 0.003 
Pb 35 -0.006 0.004 
Ti 36 -~.108 0,002 
Cd 37 0.102 0.052 

- » 38 0.005 0.015 
I . 39 -0.043 0.009 

r,, ftn 40 0,305 0.007 
42 0.032 0.007 
43 G.160 0,001 

h 44 0,046 0,001 
Tl 45 -0.077 0,006 .. -----------------------------------------------·-----------------------

Identity 1: CRH I4ea ti ty 2: m 1:22 Pft Jmuy 22, 1992 
T.sk me : ALL_Slft 

a,. Suple bigbt : 1.0000 Solutioa Volm : 1.00 
On-Peik lote9ritioos: 3 Off·Peik l1te9ritions: I 
--------------------------------·--------------------------------------

Zr Sr Ii h H9 Sa 
(ppb) o,., (PJi) (ppi) (ppa) (ppbl 

ftun -4.m -o.m 1,.m 8,909 -1754.717 -4,850 
S.D, 0,254 o.m 10,669 3.m 1m.m 5,029 
: R,S,I, 5,415 10,189 55,700 40.m 88,067 m.m 

I 
I • Za Cu Li Co Ni 
I (ppb) ( ppb) (ppbl I ppil (ppb) (ppb) 

ftun -317.402 11,748 48.833 -1.m 100.018 10.m 
S.I. 1761.794 o.m o.m 0.882 3.045 3.275 
? R.S.i, m.m 3,347 1.m 58.m 3,044 4.m 

Fe Ci Cr Nd Ct 51 
( ppbl ,,,., (ppi) (pp•I (ppi) (ppb) 

3.388 -17.069 20,777 ·19.363 ·26.385 -10,721 
4,145 0.097 4.m 15.911 ),478 12,778 

Si 
(ppb) 

-1.640 
2.661 

1,2.m 

Li 
(ppb) 

12.083 
z.m 

19.243 

k. 
( PP•l 

-o.m 
0.158 

Al 
lob) 
-37.m 

18.846 
so.m 

EM 
(ppi) 

0.263 
0,228 
a,.m 
, 

(ppb) 
22,727 
u.m 
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lilc-SD-~M-DP-025 -J 
Co 15 42.052 o.m Addendum 5 Rev O 
Ni 16 20. 789 0.219 
Li 17 ·v.ooo 0.001 
Eu 18 ·0.078 0.010 

19 15,010 0.128 
20 56.897 o.m 

Cr 21 12.281 o. 107 
Nd 

,, o.m o.m •• 
Ct 24 0.067 0,013 
S1 25 -o.m 0,010 
8. 26 163.213 1.219 
p 27 0.207 0.008 
s 28 o.m 0.005 
ftq 29 23.184 0.194 
As 30 0.010 0.016 
u. 31 u.m 0.008 
fto 32 o.m 0.009 
St lJ 0.403 0.022 
A~ l4 1.094 0.011 

35 0.001 0.008 
J6 ·0,IZl 0.010 
37 m . 510 2.m 
38 24.340 0.146 
39 0.814 0.007 

Rn 40 48.812 0.460 
Sb 42 o.m 0.019 

43 0.018 o.m 
le 44 ·0.008 0.002 

• 1 45 ·0.060 0.005 
- ------------------------------------------------------------------

ldeotity 1: SST! STD IB48AC Identity 2: Direct 1:29 Pft Jmuy 22, 1m 

' Tisk nm : ALL_m 
Su~le bigbt : 1. 0000 Solutioa Volm : 1.00 

- on-f'uk 1Ate9Htim : 3 OfMuk htt,ntim : 1 
---------------------------------------- --------------------

Zr s, Ii h H9 Sa Si Al 
( ppb) ( ppbl . (ppb) ( p ,~, (ppa) ( ppb) (ppb) (ppb) 

fteu ·28.020 9&5l.J47 ·78.'70 ·7.522 ·528.302 mz.m ·32.5£7 ·144.619 
S.D. 2,931 67 .007 13.613 8.322 m.m 33.2'0 1.074 10.302 
: k.S.D. 1v.m o.m 11.m 110.626 86.603 o.m 3.297 7.124 

I Zn Cu Li Co Ni L• Eu 
I ppb) (ppb) 1m1 (ppbl (pp~) (ppbl I ppb I (ppbl 

ftm ·20566. 982 9586.985 4741.830 ,m.m 9431.174 4751.562 -s.m ·0.350 
5.D. 119U06 1,.m 27.398 20.m 88.469 49.937 4.m o.m 
? R.S.D. 5.832 0.803 0.578 0.208 o.rn 1.051 57.m 187.890 

Ft c. Cr lid Ct SI h p 
(pp~) (ppbl (ppb) (ppb) (ppb) (ppb) (ppbl (ppb) 

hin 4765.705 ml.341 4877.786 12. 942 56.693 ·1020.122 9731.463 1195.038 
S. D. 40.539 72.438 42.518 16.539 n.m 28.772 72.690 51.927 
i U.D. 0.8~1 0.774 0.872 127 .797 63.050 2.820 0.747 4.345 

s "' As N• fto Se Ag P• 
(ppb) (ppbl (pp•l (ppD) I ppb) (ppb) (ppbl (Fpb) 

nm 59.m 4759 .830 9.696 9770.607 -1.m m.022 365.073 -2.m 
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: k.S.D. 

s .•. 
? R.SJ. 

ftUD 

S.J. 
: R.S.J. 

ftua 
s.t. 
? R.5.D. 

122.m 

s 
(ppbl 

16.m 
8.088 

4s.m 

Ti 
(ppb) 

-1.m 
0.227 

14.84& 

n 
(,Pb) 

-119.697 
43.302 
36.176 

o.m 

ftq 
lppb) 

• 3.014 
0.119 
3.m 

Cd 
t,p•) 

7.744 
2.054 

u.m 

20.432 82,173 

As Ui 
(pp~) ( pp~) 

7.854 -1s.m 
14.m 9 .754 

190,367 53.511 

• I 
(pp•) (pp•) 

l,033 ·12.769 
2.854 52.m 

94.099 409. 954 

Corrected Cmts Shtistics 1:24 Pft Jimry 22, 1992 
uk me : All_Slft 

.J!aph Wei4bt : 1.0000 Sohtioo Yohn : 1.00 
Do-Pu~ btequhm : l Off-Peil: htequtim : 1 

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

~-. 
Sr 

'• • 
..lia 

Sa 

Al 

Zn 
C1 
Li 
Co 
Ni 
l• 
E1 
Fe 
Ci 
Cr 
Nd 
Ce 
S1 
h 
p 

n• 

, rte Chml ftm lplllm S.D. lpUm 

1 
2 
l 
5 
6 
7 
8 
1 

10 
11 
12 
14 
15 
16 
17 
18 
19 
20 
21 
22 
24 
25 
26 
27 
28 
29 
30 
ll 

0.011 
o.m 

-o.m 
0.042 
1.546 
0.029 
0.728 
1.m 
0.057 
5.818 
2.202 

-0.0ll 
2.m 
z.m 

-0.003 
·0.084 
1.540 
3.516 
i.m 

-0.007 
v.Oll 

-0.041 
8.264 
0.013 
0.040 
2.m 
o.m 
o.m 

0.007 
0,006 
0.006 
O.Olo 
O,Ov4 
o.m 
0.004 
0.010 
0.008 
0.022 
o.m 
o.m 
0.012 
o.m 
0.001 
0.010 
0.047 
0.028 
0.006 
0.084 
0.016 
o.m 
0,050 ' 
0.003 
0,018 
0.015 
0.017 
0.021 

u.s.t. lpvlm 

WHC-SD-Wt'1'-DPJ01>S 1 
Adde'lidtlm 5 Rev O -=-' 

l 20.760 m.}84 Ul.389 81.732 
, 

fto Se Ag Pb - - . 
• I (ppbi (ppb) ( pph) ( pph) 

-2.611 -21.m 15,592 ·14.013 
3.466 4.7S7 v.m 6.m 

m.739 21.767 4,931 47.m 

ftD Sb V ie 
(ppb) ( ppb) I ppb) (ppbl 

29 .216 203.116 9o.m 9. 546 
o.m 36,771 o.m 0.178 
2.m 18.103 o.m 1.863 
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WRc-so-:.:w,.,_ 

fto 32 1.578 0.013 
4~ndum SDk-025 

ev o 
Se 33 0.169 0.006 
Ag 34 1.552 0.OOJ ., 

35 o.m 0.020 ! 

36 3.587 0.017 1 

Cd 37 11.m 0.075 
I 38 2,376 o.ozo 

39 0.803 0.005 
ftn 40 S.006 0.033 
Sb 42 v.074 0.007 
V 43 o. 741 0.003 
Be 44 2.612 0.022 
Tl 45 0.009 o.m 
-------------------------------·-----------------------·---------------

ldtDlit7 1: CCV-4 lde1tit7 2: CCV 1:24 Pft Jmuy 22, 1792 
Tuk nm: ALL_Slft 
Suple hi9ht : 1.0000 Solution Volm : 1.00 
OD-Ptai lote9ritiou : l Off-Fuk htt9ntim : 1 " ----------------------------------------------------------------------

Al¥ Zr Sr Ii h H• S1 Si 
•,f' tppU I ppb) (JPb) ( ppb) (pp1) (JP') (ppi) ( .pi) 

fteu -&.m -o.m -184.488 n.m -1547.170 s.m m.m 428,530 
s.:. 2.931 o.m 6.132 9.m m.600 5.538 2.841 3.894 
~ t.S.D. 45.413 120.001 3.324 28.861 1s.m 67.m 0.656 0.909 

...... ?-
w Io- Ca- Li Co_ Ni _ Li El 

(ppi) tpp•I (pp•I (pJb) (ppb) (ppb) (ppb) (ppb) 
,C -1m.m 466.859 487.'41 -1.177 m.m m.m i.m -o.m 

m.m 1. 900 3.299 0.301 2.694 4.260 z.m 0.624 
: R.S.». 11.m 0.407 0.677 25.714 o.m 0.871 173.029 83.879 

r,'\l Fe_ Ci_ er_ N~ Ct S1 h p 
(ppb) lp,U 1,,., (ppU (ppb) (ppU (ppb) (ppt) 

ftm 487.338 m.m 4".054 -39.340 -43.732 -93.779 492.697 -10.m 
S.I. 14.m 4.557 2.211 37 .276 42.460 36.887 2.996 15.582 
~ R.U. 3.068 0.848 o.m 94.m 97.092 1,.m 0.608 m.m 

0-
s "•- As Iii - fta - Si - ,, - Pb_ -(ppb) lppb) lppU (ppU (ppb) (ppb) (ppb) (pp.) 

bu 32.282 483.148 469.446 471.660 m.m m.m 504.987 479.744 
S.D. 19.589 3.146 Z0.721 12.m 3.815 16. 708 0.769 34.250 
~ i.S.D. 60.m 0.651 4.414 Z.756 0.812 l.m 0.!52 7.136 

Ti_ Cd _ I - l- fta - SL v_ iL 
I ppb) (ppb) (p,b) (ppb) (ppb) I P,bl (ppb) (ppb) 

ftun 482.518 m.m 462.248 4928.2&2 m.m m.m 482.646 m.m 
s.». 2.1~4 z.m 3.m 29.396 3.192 35.756 1.783 3.837 
? i.S.D. 0. 449 o.m o.m 0.596 o.&01 8.404 o.m 0.824 

n_ ~ 

(ppbl 
fteaa m.m 
• Q. 36.864 

.• S.J. 7.473 
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Cormtrd Cmts Shtistics 1:26 tft Jmuy n, 1992 
nm: ALL_m 

Weight : !.000~ Solution Volm : LOO 
u,. .,k Integritions : 3 OfHuk lDhqritms : 1 

WHC-SD-WM- r)~2~ 
Addendum "S Rev O 

AHlyte Cbmel ftm lpulm S.D. lpulm U.S.D. lpulm 

Zr 0.009 0.003 
Sr 2 -0,007 0.002 
h J -0.070 0.017 
Ti 5 -0.008 0,007 
Hg 6 1.m 0.002 
Sn 7 -u.m o.m 
Si 8 0.107 o.m 
Al ' 0.344 0.01& 
M 10 -0.041 0.003 
ID 11 0.045 o.m 
Ca 12 0.040 o.m 
Li 14 -0.019 0,008 

u -0,016 0.012 
16 -o.m 0,004 
17 -0.004 0.001 
18 -0.094 0,004 
19 0.011 0.012 
20 u.177 o.m 

Cr 21 -0.006 0.00& --~~ 0,017 0.077 u 

24 0.021 0.004 
25 -0.030 0,006 

i 26 -0. 004 0.005 
p 27 o.m 0,001 

,,, ' 28 0.021 0.011 

ft' 29 0,004 0.001 
-AS 30 ·0.010 0.010 

Nil 31 o.m 0.014 
!lo 32 0.009 o.m ~· 33 -0.042 0.005 
Ag 34 -0.123 0.004 
n 35 0.001 0.005 
Ti lo -ij,116 0.007 
Cd 37 -0.119 0.060 
J lB 0.002 0,024 
l 39 -0.050 0,007 
ftD 40 0.004 0.005 
s, 42 i),008 0.004 
V 43 0,016 0.002 
Br 44 ·O,u08 0.001 
Tl 45 -0.070 0.005 
-------------------------------------------·------------------------

Identity 1: CCl-4 Identity 2: m 
Tut nm : All_Slft 

1:27 Pft Jmuy 22, 1992 

? Weiqbt : 1,0000 Sohti01 Volm : 1.00 
di htegutioas : l Off-Puk 1Dh9ritim : 1 

21.8 



Zr Sr Ii h Hq 
( ppb) (ppb) ( ppb) tppal (ml · 

ftm 
S.D. 

-1.m -o.m -20.m 3.762 -mun 

! ~ S.?. 

ftm 
S.L 
t ts.). 

ftm 
u. 
: U.I. 

fte,D 
S.D • ... 
: 2.5.D. 

V 

... 

ftUA 

u . . 
t R.5.1. 

Ufl 

S.). 
~ l i.S.D. 

1.m 
17.630 

• 
( ppb) 
1596.727 

98.718 
6.183 

Fe 
(ppb l 

1.588 
3.745 

m.m 

s 
( ppb) 

1U41 
12.m 
n.202 

Ti 
(ppb) 

-2.m 
o.m 

35.m 

Tl 
(ppbl 
·09.411 
!3.180 
47.803 

0.078 16.637 
11.m 81.160 

ZD Cu 
l ppb) ( ppb) 
·28.492 -1.m 

o.m 1.140 
1.3B0 65.m 

Ci Cr 
( ppb) (ppU 
·ll.502 -o.m 

0.091 2.326 
o.m m.m 

ft~ li 
(ppb) (.ppb) 

·l.m -u.m 
o.m 12.m ,.m 77.207 

Cd i 
( ppti ( ppbl 

-1.047 2,517 
2.372 4.m 

m.m · 185.095 

- ----------------------------------------------
M 

4.171 
110.889 

Li 
I ppb) 

·1.749 
0.764 

43.6B4 

lid 
(ppb) 
-24.852 
l4.m 

m.m 

Ni 
(ppb) 
-17.417 

8.300 
47.654 

( 

(ppbl 
·49.759 
38.888 
11.m 

n-&ormted Couats Stitistics 1:28 Pft-Jmuy 22, 1992 
T.slc Rilf : ALL_5Ift 
Suple Weight : 1.0000 Solatio1 Yolm : 1.00 
OD·Peil IDteqr.tioas: 3 Off-Peil I1tegr1tio1s: I 
--------------------------------·--------·----------·-----·--------------·-
ADilyb Cbmel ftm lpulses s.1. lpdm ?£.S.I. lpdm 

Zr 1 -0.038 0,007 
Sr 2 m.m 1.714 
Bi 3 -0.128 0.014 
Ti 5 -0.027 0.014 
Hq 6 1.564 0.008 
SD 7 21.m 0,151 
Si 8 0.066 0.002 
Al 9 0.094 0.025 
w 10 0.680 o.m 
z,. 11 112.114 0.897 

12 20,990 0,121 
Li 14 96.827 0.202 

98.041 
l.m 

Co 
( ppbl 

-2.m 
2.719 

98.306 

Ce 
(ppb) 
-70.207 
10.m 
15.604 

fto 
( ppb) 

-3.013 
1.m 

52.917 

ftD 
(ppb) 

0.171 
0.443 

.m.m · , 

·WHC-SO-WM-DP-025 
.. .,_ 

s~ Si Al Addendum~ Kev o 
( ppbi ( ppb) (ppb) 

0.661 -3. 514 ·42.061 ~ I 

b.958 18,261 6.m . I 1052.171 519.olS 15. 308 

Ni Li E~ I (ppb) (ppb) (Hbl 
·1.138 0.001 -1.m 
0. 99.4 2.m o.m 

87.354 17016o.l49 19.m 

Sa h p 
( ppb) (ppb) (pp') 
-59.m -o.m 6.216 
16.145 0.310 l.m 
27.099 119.911 57.m 

Se A, n 
(ppbl (ppb) (ppb) 

28.839 -6. 709 -2.m 
14.262 1.m 8.027 
49.m 1a.m 343.696 

Sb V h 
I ppal (ppb) (ppb) 

77.045 -s.m -o.m 
21.012 1.m 0.103 
27.in 18.348 86.629 

21.9 



S.D. 
l R.U. 

S.D. 
? fi.5.D. 

fteao 
S. D. 
t i.S.D. 

tm 
9.m 

Ti 
(ppb) 

-3. 188 
1.m 

41.57l 

Tl 
( ppb) 

-2.362 
n.m 

1l71.276 

39.918 18.676 tm 
o.m m.m 0.051 

Cd a [ 

( ppb) (ppb) (ppt) 
ml.408 4714.m m2.m 

!OS.S64 28.363 38. 000 
1.146 0.602 0.7&1 

Cormted Cmts Statistics 1:31 Pft Jmuy 22, 1992 
li,t aaae: ALL_Slft 
Su~le Weight : 1.0uOO SoMioa Volm : 1.00 
On-~eat Integrations: l Off-Peak lategratioas: 1 

A~ilJte Channel ftm lpulm 

_ zr 
Sr 

~ Bi 

'• 

Si 
~l 
M 

- In 
Cu 
Li 
Ca 

r7' Ni 
La 
Eu 
Fe 
Ca 
Cr 
Nd 
Ce 
51 
h 
p 

s 
ftg 
As 
Na 
fto 

~b 
Ti 

2 
3 
5 
6 
7 
e 
9 

10 
11 
12 
H 
15 
16 
17 . 

18 
19 
20 
21 
22 
24 
n 
26 
27 
28 
29 
lO 
31 
32 
33 
34 
35 
l6 

-0.140 
o.m 
4.958 

-0.046 
1.m 
-o.m 
0.003 
i.m 

-0.027 
o.m 
0.101 

·v.005 
-o.m 
-0.070 
1.286 

78.008 
0.022 
o.m 
0.008 

11.901 
1.920 
1.818 

-o.m 
0.018 
0.017 
0.013 
0.088 
0,080 
0.026 

-0.028 
1,.m 
2.806 

-0.124 

S.D, lpdm 

0.003 
0.002 
0.041 
0.015 
0.019 
0.024 

. 0.00l 
0.029 
o.m 
o.m 
0.002 
0.009 
0.008 
0.014 
0.008 
O.l72 
o.ooa 
0.005 
0.002 
0.034 
0.010 
0.006 
0.006 
0.002 
0.004 
0.001 
0.005 
0.006 
0.006 
0.011 
o.m 
0.009 
0.003 

tR.S.D. lpdm 

,Wf-!E-SD-WM-DP-025 ,, 2.m so.m J.m ll.oBI 1<ddendum 5 Rev O 
213.616 32.m 0.926 m.m 

ftn Sb V be 
( ppD) (ppb) (ppb) (ppb) 
4708.141 4780.208 -tm -0.119 

44.369 101.m 3.038 0.370 
o. 942 2.ll2 71.291 m.m 
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~HC-SD-WM~DP-025 
Cd 37 -0.117 o.m Addenduni _ s 8e~·-a:· 

38 0,009 0.015 .. . ~- -··--. -.~ -- ----. 
39 -o.m v.002 

"" 
40 -0.011 0.001 -, 42 -0, 027 0.009 
43 o.m 0 ,002 

~e 44 ·0, 00l 0.001 
r 1 45 -0.036 0.004 
----------------------------------------------------------------------

-
Identity 1: SST2 m mm ldrntity 2: lirect 1:32 Pft Jmuy 22, 1992 
l;,k we : ALL_Slft 
5.aple Weigbt : 1.00~0 Sola ti01 Volau : 1.00 
On-Peil: IDtegntim : 3 Off·Puk late,r.tim : 1 
--------------------·-----------·•--------------------------------------

Zr Sr Ii h "' SA Si Al ,,,.) ,,,., lppU (ppbl (pp1) (ppU (ppb) (ppU 
nun -n.m -0.182 5049 .062 ·19.203 -509.m -11.169 -76.614 328.567 
S.I. 1,415 0,060 41.128 a.m 1083.387 5,350 1,860 11.m 
? R,U, 1,940 32,m 0,815 45.m m.m 47,900 ·2.427 3,554 

I Za Ca Li Co Ni La Eu 
(ppbl (ppbl (ppb) (ppb) (Hb) (Hbl ( ppb) IFPb) 

fte an 1146.341 ·23.830 11,926 -~.404 -5.606 -4.634 5192.512 5128.015 
5.D. no.no ~.405 0.471 G.910 1,698 3.079 30,494 24.444 

_ : R.S.D. 67.251 1.702 3.m m.m 30.288 U,442- 0.587 0.477 

I"':' Fe C• Cr Nd Ce S1 h p 
(ppb) lpp•l ( ppbJ (JPb) (ppU (ppb) lppU (ppb) 

" A 5,188 98,176 5.029 ms.m 5130,900 sm.s10 -25.440 24,791 
.. o. 2.384 o.m 0.&06 15.154 28.595 17.670 o.m 9,458 
: u.». 45.952 0,848 12.m o.m o.m o.m 1.4·13 38.151 

s "• As Ni fto St At Pb 
(ppb) (ppb) IPP•l (ppb) (,Pb) (ppb) tppbl (ppbl 

ftua 11.m ·1.850 100.m ·1,811 2.210 65.m mo.m 4911.m 
i'? U. 4.073 0.119 5,427 l.715 1,765 3o.m 16.22£ 15.700 

: R.S.i, 35.877 6,415 5.377 

"" 
m.m 79.899 46.490 0,319 0.320 

Ti c, I I fta Sb V If 
(ppb) (ppb) (pp~) (ppbl IPP'l (pp,b) (pp)) (ppb) 

lieu -~ .608 ·1,074 J.m -5i.m -1.m -m.m 27,181 0.771 
S.J, o.m 1.m 2.808 8,921 0,096 U,664 1.348 0.103 
: R.s.». 8,988 161,754 71,326 14.996 7,079 43. 906 4.m n.m 

Tl 
(ppb) 

fte,n 170.048 
u. 29.033 
'R.5.D. 11.m 

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

-·rrcted Cmts Slitistics 1:33 Pft Jmuy 22, 1992 
t me : ALL_5Ift 

Suple hi~bt : 1,0000 Salttio1 Volm : 1.00 
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l 

On·Put lnte9ntim : 3 Off·Put Inteqr.tim : 1 
----------------------------------------------------------------------

·yte Chmel ftm kpdm S.D. (pulses U.S.D. ipulm 
·-----------------------.. ------------------------------------------

23.822 o.m 
Sr 0.013 0.006 
)j -1.919 0,017 
J. 5 16.521 0.105 
ff9 L 27 .875 0.009 
Sa 7 0.098 o.m 

'\ 
Si 8 12.878 0.078 
Al ' 11.970 0.072 

• 10 32. 581 0.110 
Ia 11 o.m 0.009 
tu 12 0.0&2 0.002 
Li 14 ·0.008 0.014 
to 15 ·0.089 0.011 
Mi 16 0.310 0.011 
Li 17 ·0.005 0.001 
b 18 ·0.157 0.008 

.. Fe 19 o.m 0.007 
Ci 20 o.m 0.001 

21 0.003 0.005 
w, 22 ·0.053 0.039 

~ Ce 24 0.035 0.012 

- Sa 25 -0.092 0.013 
h 26 0.001 0.009 

M P 27 1.m . o.m: 
• 28 4.735 ' 0.020 

29 0.012 0.001 
30 4.095 0.050 

Ni 31 0.092 . 0.022 
fto 32 3l.045 · · 0.168 
Se 33 i.m 0.025 

_ Ag 34 -0.106 0.012 
Pb 3~ -0.081 0.002 
Ti lo 37.887 0.181 
c, 37 -0.277 0.039 ,,... , 

38 0.038 . 0.001 
I 39 -0.057 0.011 
fta 40 0.011 0.003 
Sb 42 0.013 0.009 
y 43 14.794 0.073 
Be 44 55.721 0.272 
Tl 45 0.669 0.001 
-------·-------·------·--------------------------------------------·------

Iteotity 1: sm m mm Idutity 2: Dimt 
fist om : ALl_Slft 

1:34 PR Jmuy 22, 1Y92 

Siaple Wei1bt : 1.0000 Solutio1 Volm : 1.00 
Da·Put hteqntioas : 3 Oft·Puk lategritions : 1 

Zr Sr Ii h H9 
(ppb) l"b) (ppb) (ppbl (ppa) 

10473.560 0.130 -1884.199 9820.509 1488735.m 
•. J. 55.151 0.248 16.657 02.m m.m 
t k.S.D, o.m m.m 0.884 o.m 0.036 

\ 
' \ 

WHC-S~-WM-DP-025 
_j 

f Ad~ndum 5 Rev 0 
..... ....... .. 

-I 

Sa Si Al 
tp,b) (ppb) (ppb) 
n.m 6972.974 4720.936 
11.716 )4.70l 29.534 
49.823 0.610 o.m 
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nm 
5. D. 

ftun 
S. b. 

1.,. 

-~- : R.S.D. 

Run 
S.I. 
? K.S.D. 

ftua 
.. S.D. 

~ ~.S.B • 

!UG 

s.~. 
~ ? 2.S.D. 

t 
( ppb) 

-1ooom.a41 
3373. 547 

o.m 

Ft 
( ppb) 

9.846 
2.083 

21.m 

s 
( ppb) 
5096.242 

21.774 . 
0.427 

Ti 
(Jpb) 
ms.m 

Zl.683 
o.m 

Tl 
( ppbl 
~234.605 

a.m 
0.158 

Zn 
(ppb) 
·28.006 

0.793 
2.830 

Ci 
( ppb) 

·t850 
o.w 
2.826 

ftg 
(ppb) 

-2.055 
o.m 
5.774 

Cd 
(ppbJ 

-7.34& 
1.561 

21.m 

Cu 
(ppb) 

3. l 71 
o.m 

14.281 

Cr 
(ppb) 

l.176 
2.063 

64.rn 

As 
(ppb) 
4924.477 

&o.508 
1.m 

a 
(ppbl 

9.488 
o.m 
2.041 

Li 
(ppb) 

-0.706 
1.443 

204,207 

Hd 
(ppb) 
·5t766 
17.462 
31.313 

Ni 
I PJb) 

5.486 
13.464 
m.m 

l 
(ppb) 
·90.642 

65.124 
71.848 

.... n -----------------------------------------------------------------

• • J 

,,.. 

/ 

Co 
( ppb) 
·19.062 

2.356 
12.358 

Ce 
(ppb) 

·31.663 
34.208 

107.360 

fto 
( ppb) 
mo.m 

50.624 
M09 

ftn 
(ppU 

a.so, 
0.277 

34.4&3 

Ni 
. ( ppb1 

82.162 
2.m 
t057 

S1 
( ppb) 
·242.307 

38. f09 
15.728 

Se 
(ppb) 
4481.037 

70.118 
1.m 

s~ 
1m1 
105.061 
48.808 
46.m 

Li 
( ppb) 

-6.711 
4.m 

69.296 

h 
(Fpb) 

0.060 
o. 534 

896.289 

A4 
(ppU 

·1.617 
3.81& 

m.m 

V 
(ppb) 
mo.m 

49.062 
o.m 

Eu 
(ppb) 

-s.m 
o.m ,.m 

p 

(ppb) 
9549.821 
m.m 

t.m 

Pb 
(ppb) 
-m.m 

3.646 
2.508 

h 
(ppb) 
9912.685 

48.331 
0.488 

'f 
\-JHC- ~u-wM-Ur'-UL. 5 
~dde:ndum 5 Rev 0 
------.. . ----- ·- l 

/t;~ 
I_ ;.;;.-q 'd-
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