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

I have reviewed the 
data package (when 
"242-A Evaporator 
WHC-SOW-91-0002. 
generated for the 

Inorganic and Radiochemistry results reported in this 
applicable). The results meet the requirements of 

Feed Characterization Project - Statement of Work" -
Til is data is an accurate representation of the data 

requested laboratory analyse~ performed. 

Ti 11 man 
242-A Evaporator 

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. 

L. ·R. Webb 
Records Management Sp_eci a 1 i st 
Data Coordinator 

Date 

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the Hanford Siteu - WHC-SD-CP-QAPP-002, unless superseded by the Statement of 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. This Data 
Package has been reviewed by the Laboratory QA Officer or designee. 

L. P. Markel Date 
Laboratory Q.A. Officer 

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

(. c... I Date 
Manager 
Processing and Analytical Laboratories 
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242-EVAPORATOR FEED CHARACTERIZATION 

INORGANIC CASE NARRATIVE 

Introduction 

1. 

2. 

3. 

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

Samples submitted to the laboratory were identified as: 

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

TK-10.6-AW (referred to as 106AW in the remainder of this report) one of 
the candidate feed tanks into 102AW. 

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

The inorganic constituents requested for analysis on the three tanks were 
divided into the following categories; ~etals by Inductively Coupled Plasma 

c,,,. ( ICP), metals by Atomic Absorption Spectroscopy (AAS), and conven_t i onal 
parameters by specified methods. The results were obtained using approved 
methods as specified in Table I of the SOW. Quality analyses, including 
number and frequency, were performed in accordance to guidance found in Table 
2 of the SOW. The parameters analyzed for from the three tanks are: 

Metals by ICP 

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

1 of2 ~--- 5 
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Metals {AAS) 

Arsenic 
Selen ium 
Mercury 

Conventiona]s {JC) 

Fluoride 
Chloride 
Nitrite 
Nitrate 
Phosphate 
Sulfate 

Conventional (Specified Methods) 

WHC-S D- WM-D P-025 
Addendum 11 Rev O 

As 
Se 
Hg 

F 
Cl 
N02 
N03 
P04 
S04 

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

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

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

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

Arsenic (As ) 
Cyanide (CN} 
Mercury (Hg} 
Anvnonia (NH4) 
Hydroxide (OH-) 
Selenium (Se) 
Total Inorganic Carbon (TIC) 
Total Organic Carbon (TOC) 
Fluoride (F) 
Nitrate (N03) 
Chloride (Cl) 
Nitrite (N02} 
Phosphate (P04) 
Sul.fate (S04} 

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

WHC-SD-WM- DP-025 
Addend um 11 Rev 0 

Detection Limit (ppm) 

Required Actual 
.. .005 :> 

.10 .010 

.20 .002 
500 .100 

1700 17.000 
1 .005 

5000 5.000 
500 5.500 

6000 .090 
5000 .240 
4000 .040 
5000 .180 

10000 .130 
10000 .130 

50 .075 
2 - .003 
l .004 
5 .004 

10 .007 
5 . 030 
1 .0001 
2 .001 
5 .018 

60 .048 
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 generat~d in accordance with 
the Request for Special Analysis (RSA), the internal memo, "Recommendations 
for Tank Farm Waste Analysis" by T. D. Blankenship, dated November 26, 1990, 
and references the document, "Detection Limit Package, Appendix B" for the 
241-U-110 Single Shell Tank Waste Characterization data package, dated August 
9, 1991. The detection limit study performed for Core 5 followed recommended 
EPA protocol. 

?r;,2-
anager / / 
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Detection Limits of Radionuclides 

Listed below are the detection limits for indicated radionuclides for sampl e 
R942. 

Radionuclide 

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

DL uCi/L 

l.3x10•1 

9. Ox10·0 

1. 4x10•1 

7.8xl0+1 

2. 6x10•1 

2.sx10•1 

9. ox10•0 

1. 5x10•1 

l.4xl0+2 

1.ox10•1 

*Based on the gamma peak of daughter Bi-204 

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

5.3.1 
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242-EVAPORATOR FEED CHARACTERIZATION 

INORGANICS CASE NARRATIVE 

TANK: 103AP 

Problems encountered: 

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 3APB91-2 because the 
custody seals were over the locking pin, indicating sample integrity was 
preserved. Sample 3AP891-3 was resampled and replaced by Sample 3AP1191-l. 
This sample was analyzed for the parameters stated. Please reference NCR 
#B06110, dated September 19, 1991. In addition, the custody seal for Sample 
3AP891-l (R933) was not on properly. This sample was approved for analysis 
after consideration and review by the client. · 

3AP891 - 7 (R942) 

The percent deviations for Aluminum, Sodium and Silver were outside the 
limits of ±25% . 

Anal~te Percent 
Initial 

Aluminum 
Sodium 148.8 
Silver 37.2 

J n Tillman, Manage 
norganic Chemistry PAL 

Deviation 
Final 

133 
180 

Hanford Operations and Engineerins Contractor fOf the US Department of Energy 
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Internal 
Memo 

From: 
Phone: 
Date: 
Subject: 

To: 

Office of Sample Management 
3-3869 M0-346/200W T6-08 
November 26, 1990 
RECOMMENDATIONS FOR TANK FARM WASTE ANALYSES 

T. 0. Blanke~ship Rl-62 

cc: J. o. Briggs){/'tf, TG-14 
J. A. Eacker Rl-51 
o. L. Halgren ~., Rl-51 
J. H. Kessner) TG-00 
E. J. Kosiancic S0-61 
C.R. Stroup T6-07 
RLW File/LB 

16500-90-090 

Reference: Internal Memo, T. 0. Blankenship to E. J. Kosiancic, "Tank Farm 
Waste Analysis Requirements," dated September 10, 1990. 

The referenced Internal Memo requests information regarding laboratory 
analytical capacity for a variety of analytes to support Tank Farm and 
Evaporator operations. Specific• comments and suggestions for each have been 

r . prepared along with information on suggested minimum quantitation limits 
(MQLs) for the needed analyses and recommended reporting _formats. With the 

~ exception of Nb94
, all requested analyses are currently performed on-site. 

, 

Laboratory capacity exists to support these programs if sufficient 
prescheduling of activities is done to coordinate with times of high sample 
throughput in the laboratory (e.g., single shell tank sampling). 

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

Tabla 1 
Table 2 
Table 3 

Table 4 
Table 5 
Table 6 

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

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

'rf't-
1-rz,.1-r.. 
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compliance. While it is expected that in most cases specific needs will be 
more stringent, if less stringent requirements are appropriate, these should 
also be defined in the WAP. This could significantly reduce analytical costs 
and turnaround times. 

Characterization of Waste Streams Discharged to Double Shell Tanks [OSTs): 

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

Analysis of the samples to · meet the needs for hazardous wa~te designation will 
require more stri ngent 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 proce~sing parameters. If 
processing parameter analysis results show a component to significantly exceed 
a hazardous waste designation limit (e.g., a sample is -sufficiently caustic to 
qualify as a extremely hazardous waste based on corrosiveness) reanalysis of 
the sample under the more stringent protocols would not be necessary. In no 
case will analysis performed to processing parameter prot ocols be suitable for 
designation as an intermediate level or as nonhazardous waste. 

DST Characterjzation Analysis: 

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

Analysis fo r Pu238 at the 222·1 Laboratory is complicated by the presence of 
this isotope in the spike (Pu 6

) added to the analysis to allow cofrection 
for overall y1 e1d in the procedure, FOf:JY~it oxpocted samples, Pu 35 activity 
w111 be only a small fraction of the Pu 3 4 activity and may be app,-oxirnotad 
using isotopic ratios based on historical irradiated uranium processing, 

-;n. 
--- 1-f&.-1-Z. 
. 5,5 
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Samples having greater than normal Pu233 (e.g., associated with previous 
irradiated t horium processing) ~cti vity will be detectable using the current 
procedures. In these cases, Pu2 8 activity can be quantified either using a 
special analysis or through determination of isotopic ratios based on mass 
spectral analysis. 

Analysis of Samples for the 242-A Evaporator: 

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

General Comments: 

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

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

Estimated cost information for the requested analyses is shown in ' Table 7. 
These costs are based on analysis of organic components at PNL. When organic 
capability is available at 222-S Laboratory, costs will be reduced slightly. 
Addition of semivolatile organic analysis to the lists would increase costs 
s2000 per analysis. Addition of TCLP to the list would increase analysis 
costs Sl500 for those samples containing greater 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. 

-r~ 
.. -1z.-f't. 

--· · 5. 6-
5. 7 

:::. 



T. D. Blankenship 
Page 4 
November 26, 1990 

WHC-SD-WM- DP-025 
Ad~ endum 11 Rev O 

16500-90-090 

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

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

jmd 
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TABLE l 
RECOMMENDED ANALYSIS HINIHUH QUAHTITATION LEVELS 

for TANK FARM WASTE ANALYSES 

16500-90-090 
Attachment 1 

Page 1 of l 

Ana1yte High SaH Low Sa]t Ana]yte High ~a]t LQw Sa]t 
Liguid or . Liguid Liguid or Liguid 
Solid/Slurry Solid/Slurry 

Analyzed by Inductively Coupled Plasma Spectroscopy (ICP) 

Al 50 0.5 As 20 0.2 
Ba 2 0.02 Bi 100 o.s 
0 20 0.05 Cd 2 0.02 
Ca 0.2 0.002 Ce 100 l 
Cr 5 0.05 Co 20 0.2 
Cu 20 0.2 Eu 2 0.02 
Fe 10 0.01 La 20 0.2 
Pb 30 0.3 Li 3 0.03 
Mg O .1 0.001 Mn 2 0.02 
Hg 5 0.05 Mo 5 0.05 
Nd 250 2.5 Ni 20 0.2 
p 50 0.5 K 250 2.5 
Sm 200 2 Se 100 1 
Si 100 0.5 Ag 30 0.3 
Na 60 0.6 Sr 2 0.02 
s 60 0.6 Ta 50 0.5 
Th 20 0.2 Sn 2 0.02 
Ti 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 0.05 Hg 3 - 0 .. 03 
Se 5 0.05 

Anion Analysis by DIONEX 

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

Specific Analysis 

C03 5000 50 TOC(carbon) 5000 50 
CN 0 .1 0.01 NH4 5000 so 
u 100 1 TOX(chlorine)lOO 10 
OH 0.2 0.002 DSC * * 
Values for solids are as ug/g 
Values for liquids are as ug/m1 
•osc will be used to screen for the presence of exothermic reactions. 
Specific quantitation limits are not required for this screening 7~1-

1-,i..-, 1. 

5.8 
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TABLE 2 
RECOMMENDED ANALYSIS HINIHUH QUANTITATION LEVELS • 

for TANK FARM WASTE ANALYSES 

Analvte Solid/SJurrv High Salt Low Sa]t 

Alpha Total 100 
Beta Total 350 

Liquid Liquid 

1 
3.5 

0.01 
0.035 

Radionuclides Analyzed by Ganvna Energy Analysis 

Co6o 
Cs 137 

Ru Rh 106 

4 
5 
50 

4 
5 
50 

0.04 
0.05 
0.5 

Radionuclides Analyzed by Separation with Beta Counting 

HJ 75 1.5 1.5 c,, 50 0.5 0.25 
Nb9' * * * 
Se79 50 0.5 0.25 
Sr9o 150 1.5 0.015 
Tc99 250 2.5 0.025 1129 900 9 0.09 

16500-90-090 
Attachment 2 

Page 1 o 

Radionuclides Analyzed by Separation with Alpha Counting/Alpha Energy Analysis 

Puna 2001 21 0.021 

Pu2l9/240 50 0. 5 0. 005 
Am241 100 1 0. 01 
Cm244 100 l 0.01 

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

• No current analysis capacity for Nb94 
1Potential intcrferrence on· Pu23a analysis from contamination in Pu236 spike 
added to the analysis 

-r,:1.. 
1 . ,i.--1 't. 
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TABLE 3 

TAACET COKPOUNO LIST (TCL) AND CONTRACT REQUIRED QUANTITATION LIKITS (CRQL) 

I 
: Q~nntLt~tl2n LLmLt~• 

~ ~ Qa Cr,lumn 
Pcsttrt~es/6r2clors CnS Nv.mbu . n,JL nJKr Crcl 

98, dpha-BHC )19-04•6 0,05 1.7 5 
99, bct.-i,BHC Jl.9-85-7 0.05 l. 7 s 

too. delt.a-8HC Jt9-06-8 o.os 1.7 5 
101. ga111111a•BHC (Llndane) 50-89-9 o.os l. 7 5 
102. Heptachlor 76 -44-8 0.05 l.7 5 

10), Aldrin )09 -00-2 0,05 1.7 5 
101., Hept.achlor epoxide 1024-57•) 0,05 l. 7 5 
105, Endosulfan I 959.90.n 0,05 t. 7 s 
106, Dleldrln 60•H• l 0.10 ),) 10 
107. 4,4'•DDE 72.55.9 0,10 J.J 10 

108, Endrln 72-20-8 0.10 J,) ... 10 
109, Endosulfan 11 JJ21J-65-9 0.10 ),) 10 
110. 4,4'•00D 72 - 54-8 0,10 ),) 10 
111. Endosulfan sulfate 10)1•07-8 0.10 ),) 10 
112. 4,4'•DDT 50 -29-J 0.10 J.J 10 

11). Hethoxychlor 72-4)-5 0,50 17,0 50 
lll•. Endrln ketone 5)494-70-5 0.10 ),) ·10 
115. Endrin ddehyde 7421-)6-) 0.10 ),) 10 
116, alpha-Chlordane 510)•71•9 o.os 1.7 s 
117. gA11111a•Chlordane 510)-74-2 0,05 l.7 5 

no . Toxaphene 000l•l5·2 5.0 170,0 500 
119. Aroclor•l016 12674- tl-2 1.0 '.)). 0 100 
120, Aroc: lor• 1221 11101 •• 20-2 1.0 JJ,O 100 
121. Aroc:lor-12)2 11141-16-5 2.0 67,0 200 
122. Aroc:lor-1242 5)469•21·9 l,O l),0 100 

12), Aroc:lor-1240 12672•29-6 1.0 )),0 -ioo • 
124, Aroclor-1254 11097-69-l l,O )),0 100 
125. Aroclor-1260 11096-82-5 l.O JJ.O 100 

• Qu.antltAtlon llmlts llsted for soll/sedlment are based on vet velght, The 
GUAntitation llmlts calculated by the laboratory for soil/sedlnent, 
calculated on dry velght baals as required by the contTact, vill be hlgher. 

There ls no d1C!erent1ation between the preparation oC low and medlw. aoll 
samples in this method for the analysis of Pestlcldes/Aroclors. 

-rf-z. ,-~ 
-· -5, 1.o-

s.11 
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TABLE J (cont) 

·- (contlnued) Q!.!.i• t1t.1tl20 l,.L111 l t~ • 
Low Med. On 

Vi\t~l'. &..U i2il to l•J!)!!l 
Sem\vr, \a clt es CAS Numbn ucLk llr./ l(g uc / Kv I nP'.} 

69, Dlbenzo !'uran 1.J2-64-9 10 )')O l.0000 (20) 
70, 2,4-Dlnltrotoluene l2t•l4•2 10 JJO 10000 (20) 
71. Dlethylphthalate 84•66·2 10 no 10000 (20) 
72 . 4-Chlorophenyl-phenyl 

ether 1005.72.J 10 JJO 10000 (20) 
7J. Fluorene 86• 7J• 7 10 J)O 10000 (20) 

71,. 4-Nltroanlline 100-0l-6 . 50 1700 50000 (1.00) 
75. 4,6-Dlnltro-2•methytphenol 5J4-52•t 50 l700 50000 ( 100) 
76. N•nltrosodlphenyla.nine 86-J0-6 10 JJO 10000 (20) 
77. 4•Dromophenyl-phenylether 101.55.J 10 )JO 10000 (20) 
78. Hexachlorobenzene 118•74•1 10 JJO 10000 (20) 

79: Pentachlorophenol 87-86-5 50 1700 50000 (100) 
80, Phenanthrene a~-01.n 10 J)O 1.0000 (20) 
Ot. Anthracene 120•12•7 l.0 '.)'.)0 10000 (20) 
R2, CArbazole 86-74•8 10 JJO 10000 (20) -~ BJ, Dl •n•butylphthalate 84-74•2 10 JJO 10000 (20) 

84. rluoranthene 206•44-0 10 J)O 10000 (20) 
85. Pyren• 129-00-0 10 ))0 10000 (20) 

,., 86, Butylbenzylphthalate 85-68•7 10 ))O 10000 (20) 

' 
87, J,J'-Dlchlorobenzidine 91-94•1 10 ))0 10000 (20) 
88, 8enzo(a)anthracene 56-55-J 10 JJO 10000 (20) 

.. 89, Chrysene 218-01-9 10 JJO 10000 (20) 
90, bis(2•Ethylhexyl)phthalate ll.7•81•7 10 JJO 10000 (20) 
n. Dl•n-octylphthalate 117-84•0 10 JJO 10000 (20) 
92. Benzo(b)fluoranthene 205-99-2 10 )JO 10000 (20) 

' " 9), Benzo(k)fluoranthene 207-08-9 10 JJO 10000 (20) 

,.... 94. nenzo(a)pyrene 50-·l2-8 10 no 10000 (20) 
'] ~. lndeno(l,2,J•cd)pyrene l9J-J'J-~ 10 no 10000 (20) 
9(,. Dlben%(a,h)anthracene SJ-70-) 10 no 10000 (20) 
97. Benzo(g,h,1)perylene 191-24-2 10 JJO 10000 (20) 

• Quantltatlon limits llsted for soll/sedlnent are based on vet velght. The 
quantltAtlon llalts caltulated by the laboratory for soll/sedl~ent, 
calculated on dry velght basis as required by the contract, wlll be hlgher. 

I -rF-t.. 
' -,z.--rz.. 
5 _ 1:1: 

s. 12 
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TI\DLE J (cont) 

TARCET COMPOUND LIST (TCL) AN D CONTRACT REQUIRED QUANTtTAT_ION LIHITS (CRQ t.) 

Qu.1nt 1 t •1 t Lsm L.1!!!1~ s+ 
Low Hcd. On 

~ ~ i9..U Co\ W!la 
Semlvol atlt s:, , CAS t!urnbrc ucLL ut/Kg; \1,/Kg fo ci 

)4, Phenol 1.08-95-2 10 )JO 10000 (20) n. bls(2•Chloroethyl) ether 111.-44-4 10 . ))0 10000 (20) 
)6. 2-Chlorophenol 95-57-8 10 ))0 10000 (20) 
)7. l,J•Dlch l orobenzene 54l•7J•l 10 ))0 10000 (20) 
)8. l,4-Dlchlorobenzene 106-46-7 10 ))0 10000 (20) 

)9. t,2-Dlchlorobenzene 95.50.1 10 )JO 10000 (20) 
40. 2°Hethylphenol 95-48-7 10 JJ0 10000 (20) 
4l. 2 , 2 ' • oxyb 1s 

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

42, 4-Hethylphenol 106-44-5 10 )JO 10000 (20) -
4). K•Nltroso•dl•n• .. 

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

44. Hexachloroethane 67•72•1 10 J)O 10000 (20) ... 45. Nltrobenzene 98-95-) 10 ))0 10000 (20) 
46. lsophorone 73.59.1 10 ))0 10000 (20) 
47. 2°Nltrophenol 88-75•5 10 J)0 10000 (20) 
48. 2,4-DLNethylphenol 105-67-9 10 ))0 10000 (20) 

49. b1s(2·Chloroethoxy) 
Nflthane 111·91·1 10 )JO 10000 (20) 

50 2,4-Dlchlorophenol l20•8J•2 10 JJ0 10000 (20) 
51. 1,2,4-Trlchloroberu:ene 120-112-1 10 )JO 10000 · (20) 
52. Naphthalene 91. - 20-J 10 JJ0 10000 (20) 
5). 4-Chloroanillne 106-47•8 10 JJ0 10000 (20) 

;-:I') 

54, Hexachlorobutadlen• 87-68-) 10 JJ0 10000 (20) -. 55. 4-Chloro•J•~•thylphenol 59.-50.7 10 )JO 10000 1 (20) 
56. 2•Hethylnaphthalene 91-57-6 10 ))0 10000 (20) 
57. Hexachlorocyclopentadlene 77.47.,. 10 ))0 10000 (20) 
58. 2,4,6-Trichlorophenol 88-06-2 10 ))0 10000 (20) 

59. 2,4,5-Trlchlorophenol 95.95.4 so 1700 50000 (100) 
60 . 2•Chlo~onaphthalane" 91°58-7 10 · J)O 10000 (20) 
6 l. 'Z•Nlcroanllln• 80 • 74.,. 50 1700 50000 (100) 
,.2. Dl~ethylphthalate lJl•ll•l 10 ))0 10000 (20) 
6J. Acenaphthylen• 208-96·8 10 ))0 10000 (20) 

64. 2,6•Dlnltrotoluene 606-20-2 10 )JO 10000 (20) 
65. J•Hltroanlllne 99-09-2 50 1700 50000 (100) 
66. Acenaphthene 8) 0 )2'-9 10 J)0 10000 (20) 
67. 2,4•Dln1trophenol 51·28-5 50 1700 50000 (100) 
68. 4•Hltrophenol 100-02•7 50 1700 soooo (100) 

# Prevlously known by the nMe bls(2•Chloroisopropyl) ether 

.,, .. 't.. 

C•-. 
, -,7,-,-z.. 

5,12 
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TABLE 3 (cont) 
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TAR.GET COMPOUND LIST (TCL) AND CONTRACT REQUIRED QUAN'TITATION LlKlTS (CRQL) 

Vo\aclles 

l, Chloro~ethane 
2, Bro11011e th&ne · 
3, Vlnyl Chloride 
4, Chloroethane 
5. Methylene Chloride 

6, Acetone 
7, Carbon Olsulflde 
8, t,l•Dlchloroethene 
9, l,l•Dlchloroethane 

10~ l,2•Dlchloroethene (total} 

ll. Chlor0Cor11 
12, 1,2-Dlchloroethane 
tJ • 2 • nutanone 
14, l,l,l•Trlchloroethane 
15, Carbon Tetrachloride 

16. Bro11odichloromethane 
17. l,2•Dlchloropropane 
18. cis~t.J-Dlchloropropene 
19, Trlchloroethene 
20. Dlbro11ochlor011ethane 

21. l,1,2•Trichloroethane 
22, nem:ene 
2l, trans•l,l•Dlchloropropene 
2'•• 8ro1Wofol"11 
25, 4•Methyl•2•pentanone 

26. 
27. 
28. 
29. 
JO, 

2-He,canone 
Tetrachloroethene 
Toluene 
l,t,2,2•Tetrachloroethane 
Chlorobenzene 

)t, Ethyl 8enzene 
)2, Styrene 
ll, Xylenes (Total) 

Ounnclt~tton llmlts* 
Low Hed. On 

~ .s.tll Stll r, o l W"'D 
Ct\S Humber ug./t. · ug./Kg ye/Kr; <ngl 

74°87°) 
74.93.9 
75-01-4 
75-00-3 
75-09·2 

6 7 • 6'• • l 
75-15-0 
75.35.4 
75.3, •• 3 

540-:»9-0 

67-66-) 
107-06-2 
78°9)-) 
71-55-6 
56•2l•5 

75-27-4 
78°87•5 

10061-01•5 
79•01.•6 

124-48-1 

7?-00-5 
71.43.2 

10061-02•6 
75-25-2 

1oa.10-1 

591-78-6 
127-18-4 
108-88-l 

79.34.5 
108-90-7 

100-41-4 
100-42-5 

lll0•20•7 

10 
1.0 
10 
10 
LO 

10 
lO 
10 
10 
10 

10 
10 
lO 
10 
10 

10 
10 
10 
10 
10 

10 
10 
1.0 
10 
10 

10 
10 
10 
10 
10 

10 
10 
10 

lO 
lO 
10 
10 
10 

10 
lO 
10 
1.0 
10 

10 
10 
10 
10 
lO 

10 
10 
10 
10 
10 

10 
10 
10 
1.0 
10 

10 
10 

-10 
10 
10 

10 
10 
lO 

1200 
1200 
1200 
1200 
1200 

1200 
1200 
1200 
1200 
1200 

1200 
1200 
1200 
1200 
1200 

1200 
1200 
1200 
1200 
1200 

1200 
1200 
1200 
1200 
1200 

1.200 
1200 
1200 
1200 
1200 

t200 
1200 
1200 

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

00) 
00) 
00) 
(SO) 
(!>0) 

(SO) 
(SO) 
(SO) 

00) 
(50) 

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

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

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

00) 
00) 
(50) 

• Quant1tAtlon limits listed for 1011/sedlment are based on vet ve1ght. The 
quantic&tlon llnlts calculated by the laboratory !or soll/aedlnent, 
calculated on dry welght basis as required by the contract, will be higher, 

1'7=1.. 
·, -rt.--'1-Z.. 
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TABLE 4 
SAM PLE RESULT TURNAROUND TIMES 

16500-90-090 
Att achment 4 

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 - 50 days 

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

i!"r. 
, -,t.-ft.. 

5.14 
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TABLE 5 
RESULT REPORTI NG/VALIDATION 

lGS00- 90-090 
Attachmen t 5 

Page l of 1 

The RC RA val idation documentation package consists of the Of fice of Sampl e 
Management Data Validation cover sheet (di f ferent sheets for Level A, B, or C 
validat ion), suppl emental Quality Control (QC) att achment 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: 

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

• Review Requirements: 

o Requested Versus Reported Analyses 
o Analysis Holding Times 

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

Review Requirements in Addition to Those Listed for Level A: 

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

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

Review Requirements in Addition to Those Above: 

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

Analysis 

1""/'L 
,..,i.-1z. 

-5.15 
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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 

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 ±201. relative percent 
differences. 

5. DUPLICATE ANALYSIS 

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

6. ANALYTICAL BLANKS 

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

7. INITIAL AND CONTINUING CALIBRATION 

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

8. GC/MS TUNE 

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

9. INTERNAL STANDARDS 

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

-5.16 
5,1.7 
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10. LABORATORY CONTROL SAMPLE 

WHC-SD- WM-DP-025 
Addendum 11 Rev 0 

TABLE 6 (cont) 

16500-90-096 
Attachm i 

Page 2 ' 

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

11. INTERFERENCE CHECK SAMPLE 

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

12. OTHER QUALITY CONTROL CHECKS 

As specified in project specific documentation. 

-rr-z.. 
1 ., t..-41 Z-

-· 5.17 
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TABLE 7 
ESTIMATED COSTS 

CHARACTERIZATION OF WASTE STREAMS DICHSRGED TO DOUBLE SHELL TANKS 

Analysis for processing parameters 

Analysis for hazwaste designation 

DOUBLE SHELL TANK CHARACTERIZATION 

Analysis for hazewaste designation 

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

Analysis of Process Condensate 

Analysis of Slurry Product 

Analysis of Steam Condensate 

Analysis of Cooling Water 

Analysis of Vent Gases 

$SOC/sample 

$5000/sample 

$10000/sample 

$5000/sample 

$2500/sample 

$5000/sample 

$4000/sample 

$4000/sample 

$2000/sample 

::• 
' -,,., 
~ I 
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, ~tit,.~,•'' Ha. c.,• . . , G. Westinghouse 
~ Hanford Company 

~::O:-u~-=:= .! J.:, 'c- Nd NCO N F.O AM AN CE 
~.o. , .. ""' • ..-. -. 11m REPORT 

P,99 , of ,r2 s a 6 11 a 
l.U:'R/ORG II 

___ 0.._.A"-'N-'-'K,.___.f, .... 4..._l{ .... M...c.$__..Q .... P .... m..._._,4:....._n.:..;o;;..;,N..;,.'.5=--- ITEM/MATERIAL NAME 3 Santo/es :fum 1,<- (03-A P PART Ho._M ... i'-'A-______ _ 
_ :i_o_o_E__._I_A_f'_F._a._r_rn _______ DRAwtNCJSPec. No. IV (A Rev. _N_.l ..... 11 _______ _ 

________________ '.PROGRAM/PROJECT Evae,ra.fpr: Res !-a. rt P.OJW.O. HO. I w IT(, C ¢ € 

DATE q/19/cn UNUSUAL OCCURRENCE 
REPORT REQUIRED QYES ~HO SYSTU ol/END USE Wo.5.f-e Cbaau,teri z.e,f-fon 

I 

2. DESCRIFTION OF NONCONFORMANCl: 

&!stod.y Set,. /5 placed. ,;,,,f,,.Of(-rl'( 1 Sc -H,a+
rec.i pi-en+- was vna.hle, +r:, de te.c.:J- 'rF -Hiere.. 
wa.s e.vide,,,,cG of. rawtfl!-ri 113 w{rl, :3 S&twtple.s. 

( 222 - 5 La. l:x,,-a. -/-ori~ will Ytof- brea.}..dcwr1 o,
at1a. ly-z.e sa.;.,,,ples ,mf-i/ -ri,i..s NCf<.. is re.solved,) 

HW-27 

:J. REOUIREMEMT VIOUTED I DOCUMENT l 
Mf-a.c.k sei:,_( a ... ca.sl:.. ro-030- 03 o 
suet.\ +ha.+ s~I !¾vs+ 
l,e !,rok.e.-, to re.,,t10V~ 
Sa~rle, 

REV I ZONE/PAR , 

C-2. $. 2.0. 

~ PN·-003 PRIORITY/SEVERITY: D3 ~0:: ~ 2.srooo '1/u/qr 
er ORIGINATOIV'D.Y. 8:.se"i U~ ORGANIZATION DATE _______________________ _._ _______________________ _ 
"

' 4, AsME cooe ITEM(•I i WHC 
, l":'f '1° OAR ~ HO • YES. NOTIFY AUTMORIZEO INSPECTOR. 

i 
,,... ' 5. C-"USE OF NONCONFORMANCl: 

, Q JPROCEDURES I[] PERSONNEL 

,.... Q EQUIPMENT O OTHERS 

Q MATERIALS 
Operat.:.ens ~gz::.conngl t!iiilt -et-ieue ~amples 
shall be reminded ef the .:.7.pcr~ance ef preper 
eusted~• seal plaeeraeAt. /.W. 11/z.t-/11 

--, •MARKS: 

See page 2. 
.proper place,nent of custody seal for 

e v i =onmcntal samples. TION DATE ________ SERIAL NO. 

7. RECOMMENCED DISPosmoN 0 ACCEPT • REJECT QREPAIR • REWORK (!90THER 

IA. DISPOSITION JUSTIFICATION ANO INSTRUCTIONS 9. AOOFTIOHAL REVIEWS REQUIRED 

See page 2. 
(WHC OHL Y) ~ YES O NO 

IF- YES. IDENTIFY: 

Vida Jchansen 

88. SUPPLIER ENG. N/A SUPPLIER OA N/A 

10. DISPOSmON APPROVAL (WHC OHL Y) 11. ADDITIONAL APPROVAL..1 

(29 APPROVED O OISAPPROVED 

0 OTHER (SEE ATIOH SHEJm 

P. G. Haigh l'\)Ov ~ 

NAME t1 Tm.£ • I CATI: NAME 

~2 -kf@4µJ v~oW,?' ___________ _ 
(/ 7-

DATE 

COGNIZANT ENGINEER 7ffl3 . ..;' ,....._, DATE 
-i v~ -r~.,, 

J. J. Verderber: r) 1':;;.-0 < 1, li(./4 
':>GNIZAHT QA ENGINEER 32200 DArE ck" ., 

AUTHORIZED INSPECTOR REVIEW DATE 

12. DISPOSITION ACTION COMPLETE s.20 
FOLLOW ON NCR 

QTY. ACCEPT OTY, REJ. ---------------- ----- ------CATE -5,19 HAME 

1"t='t. f·• Z.-ft.. AC 
C'MI lC'IW-UP .. ,-



• WHC-SD-WM-DP-025 
,-----=·=-----------,----A

1
d_d_e_nd_u ___ m_1 _1_R_e_v_.o _____ -,-___________ j 

j NONCONFORMANCE REPORT Page Fart NCR 
(CONTINUATION SHEET) 1-of 1- No. ---------- N 806110 

o. ----------
JENTIFY EACH CONTINUATION BY THE BLOCK NUMBER FROM THE FIRST ?AGE 

SA. DISPOSITION JUSTIFICATION AND INSTRUCTIONS 

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

6. 

Sample 3AP89l-3 shall be disposed of by laborator-1 personnel in accordance with their 
approved procedures. Upon disposal, laboratory personnel shall notify Quality Assurance 
via OSI that the action has been completed for NCR closure. 

CORRECTIVE ACTICN TO ELIMmATE CAUSE 

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

r.z.;? 11/z. ,;,, 

'if'Z. 
f ·IZ.•f'Z. - -5.20-
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Time Sampled 

Date Received at 222-S Time Received at 222-S 
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Date Analysis 
Complete 

Date Entry Code 

Dose Rate 

<:o,(' 
Disposal Date 

iJ1; 2.-

rn. 
,-,~ -f'C. 
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Date/Ti me Rece ived 

Proj ect 1k /03A/J 
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SAMPLE CHECK lN Li ST 

6) p.;/q; Q(.pJo Sample ID 3 Ii D (9/- / 
; I 

Cl 1 ent 6) 4 I ffi/J✓- /12~~ 
/) 

Shipping Container ID l _ _...;7_.:.,F_---:s..:0;_.._ Shi pp1 ng I ~ 0 I 19 

1. Condition of Shipping conta1ner7-JG~o-~:c/..:..:;[.._· _________ _ 

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

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

4. Custody Seals ID #_., .... · 3~0~0:::::;..:;;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 1f not applicable): 

Chain of Custody I (s b,;;;;.¼~4=) _______________ _ 
Request for Special J\nalysis f (s)-'-,;,... ____________ _ 

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

9. Memos have been initiated for all anomalies 1dentif1ed7 Yes [] 

Printed Name. 1,/;,0JJ ,Jo!i'.gµ5r',J 

Signature w:J_ ./oir?/)(45?_.,,.._,, 
. Date/Time 1ci;hL o@ 

/0/of 01 

11-5-9/ 

:~ I --
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WHC-SD-WM-D P- 02 5 
Adde ndum 11 Rev O 

SINGLE SHELL TANK PROJECT 
Analyt i cal Detection L1 m1t s 

October 12, 1990 

The fo11ow1ng detection. limits are derived on ideal matrices. These values were 
derived by using either ca11bration standards or pure matrix standards. 
Detection lim1ts on actual single shell tank samples are likely to be much 
higher. No 1nfonnation regarding procedure detection limits 1s available for 
procedures not listed in this report. 

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

Detection Limit • 0.005 ppm in solution 
Typical sample d11ution ' for the Fusion Dissolution was 0.0025g/ml. 
Typical sample d11ut1on for the Water 01gcst1on was O.OlOg/mL. 
Typical sample dilution for the acid Digestion was O.OlOg/mL. 

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

Detection Limit • 0.002 ppm 1n solution 
Typical sample d11ution for the Fusion Dissolution was 0.002Sg/mL. 
Typical sample dilution for the Water 01gest1on was O.OlOg/ml. 
Typical sample dilution for the acid Digestion 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 di1ut1on for the Fusion Dissolution was 0.0025g/ml. 
Typical sample dilution for the Water Digest1on was O.OlOg/mL. 
Typical sample dilution for the acid D1gest1on was O.OlOg/mL. 

6,1 

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

Typical sample dilut ion was 0.0000999/mL 

Fluoride 
Detection Limit 1n solution • 

Chloride 
Detection L1m1t 1n solution • 

Nitrate 
Detection Limit in solution • 

Phosphate 
Q~tection Limit in solution • 

Sulfate 
Detection Limit in solution • 

Procedure LA-622-102 

0.09 ppm. 

0.04 ppm. 

0.24 ppm. 

0.13 ppm. 

0.13 ppm. 

Determination of Carbonate in Solutions by Coulometry 

Detection L1mit • 5 ppm in solution 
Typical sample dilution was O.Olg/ml 

Procedure LA-344-1O5 
Total Organic Carbon 

, , .... . . 

Determination of Carbon Insolation by Combustion and Coulometry 

Detection Limit • 5.~ ppm in solution 
Typical sample dilution was 0.01 g/mL . 

Procedure LA-695-101 
Cyanide • 0.1 ppm CN 1n solution 
Spectrophotometric Determination of Cyanide 

Procedure LA-634-1O2 
Anmonh • 0 .1 ppm NH.• 1 n solution 
Anlnon1a by Kjeldahl 

Procedure LA-645-001 
N1tr1te • 0,184 ppm NO: in sol ution 

· Spectrophotometric Determination of Nitrite 

Procedure LA-266-101 
Chromium VI • 0.1004 ppm Cr,,. 1n solution 
Spectrophotometric Determination of Hexavalent Chromium 

-.. 

. . ,.: 
6.2 



::,"\. 

M 

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

Procedure: LA-505-151 (Nom1na1 Detection Li its) 

Induct1ve1y Coupled Plasma (ICP) Emission Spectrometer Operations and 
l\nalys1s. 

Typ1ca1 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 Digestion was 0.000416 g/mL 

Instrument Detection Limit ppm • 
• 

Aluminum' 
Arsenic 
Beryllium 
Boron 
Calcium 
Chromium 
Copper 
Iron 
Lead 
Magnesium 
Mercury 
Neodymium 
Phosphorous. 
Samarium 
S111con 
Sod1um 
Sulfur 
Thallium 
Tin 
Tungsten 
Vanadium 
Zirconium 

0.0745 
0. 027.3 
0.0006 
0.000J 
0.0002 
0.0039 
0.0lSO 
0.0073 

. 0.0273 
0.0001 
0.00JG 

· 0.21J0 
0.0J0O 
0.1525 
O.OJ14 
0.04UJ 
0.016) 
0.0646 
0.0144 
0.07.7J 
0.0106 
0.0141 

Antimony 
Oar1um 
Bismuth 
Cad1111um 
Ccr1um 
Coba1 t 
Europ1um
L.\nthanum 
Lithium 
Manganese 
Molybdenum 
Nick.cl 
Potusium 
Se1cn1um 
Silver 
Strontium 
Tantalum 
Thorium 
Titanium 
Uranium 
Zinc 

0.1424 
0.0026 
0.00J9 
0.00J9 
0. 1359 
0.0246 
·O. 007.4 
0.0141 
0.00JZ 
0.0011 
0.0049 
0.0147 
0.2122 
0.06Jl 
0.0lOJ 
0.0010 

, 0.0273 
0.0122 
0.00JS 
1.1405 
0.0017 

6.3 
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r ___ / _ _.;_ __ -T_A..;....N_____;_K_F.;....A.;....R_M___;,_ .. _.;..../ p---'·· 11_·,A_AN___;,dd-t _,:()_mP_

1

E~
1

R_RA_-~-___;,; _1N_ G_· _•·•-P_R_O_ C_-- _ED;;.__U_R_E_?_;_::-:,,_-•--__ __JI : : 

CHAIN OF CUSTODY 

.:.-.: .. ,•. 
Method of 'Shlpnent)(, 8-Pl ant Sam 

.. .. .. ··· ••::··.•···••., 

_ s11r~ _to)f(=/\l j(\f( 222-S Lab 

SAMPLING INFORMATION 

I i/ch~st or s~t!''.:":' 
·Pl Ho. · · · ··· 

SUPERVISION REVIEW: 

SAMPLE IDENTIFICATION 

Sa"l)le Hurber Sa"l)le Schedule Hurber 
242-A Statement of Work 

•\, 

K~B~ ~ v. q -'(;i, rc-sow-91-0002 

Relinquished by: 

Relinquished by: 

Relinquished by: 

Relinquished by: Received by: 

37 3-4655 

N A 

N/A 

DATE: ;lo2~ /2 I 
l 

Date/Time: 9'-) 1,-9 
Date/Time: CJ-~., 
Date/Time: 

Date/Time: 

-~--, 

I 
- : 

I 

I 

8 
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SAMPLE CHECK IN LIST 

Da te/Tt me Received 9/~ (cJ / Cf I I, y O Samp 1 e ID--=.3;:_;_A-.;...
1
,-;;.P___,;;:;.?J ...... 9 ___ / _- 2...__ __ 

Project 1/( !0-3 Rf Client_~d~C/-'-/_-.:...:;an_,,l~~~~-//'62N~""--·· __ 

Shipp ing Conta iner IOI G- :1- · Shippi ng I /9 CJ I o1.. 6 

1.. Cond 1 t 1 on of Shipping con ta i ner?...,{:_iV?~""""""~~------------
2. Custody Seals on container intact? Yes M No [] 

3. Custody Seals dated and signed? Yes kl No [] .. 
4. Custody Seals ID l_._..;;;;..3=...;::CX)=·-=-:z:-'----------

5. Condition of Samples: 

6. Samples have: 

uk in good condition 

__ broken 

__ leaking 

,:!--0 custody seals 

__ appropriate sample labels 

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

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

Request for Special ~is l(s) ...... _______________ _ 

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

Printed Name Vin A ,]QAANS ,§J 

Signature WA- ~~ 
Date/Time ;:;o/ ({ OW 

7 

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

----- 9 --~·. 
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~n \x{ 1A0 LABORATORY ID 
Date Sampled 

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

\ 0'1, A~ ~qi- 0 9/~rc/91 
Delivered by (Signature~, 

¼ -~~) /'L~,/ ~•l 

WA1s;gO~~ 0 Date Analysis 
Complete . 

Comments (I 
\dod -1f 3aoc; 

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

~ Alk<~.1() fl A r j, / ./ ~ ~ I/ 1~ 'L.JU (' ?A --1 
I' 

COPY 
Ti me Sampled 

Time Received at 222-S 

/50::) 
Dose Rate 

.~- s-
Disposal Date 

!? ~0 ( 

co17ments 

~ell~ 

-

•• 

-- -
--0"' -F"()" . 7.t.,C" • •r, ,oc · 

• 

I -
i 

! -

l 
l 
~ 

l. 
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TIME 
OUT 

TIME 
IN 

!)030 

OcJ.30 

0030 

UNIT 
# 
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SAMPLE IN/OUT LOG 

PAYROLL 
NUMBER 

.------ u 
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SAMPLE IN/OUT LOG 

', \(" la 
z .G' 

A "u i:..."~ 
1t '{'t.., ft ~c.<. 

COPY 

I 

~ 

-. 
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DATE 
TIME 
OUT 

,.,...,1 -7.2., 0 J : /o 

1-z..q;-

TIME 
IN 

UNIT 
fl 
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SAMPLE IN/OUT LOG 

SAMPLE IO. 

R-9ltio Q(o/ 

R \0 1 s--

TECHNOLOGIST 
SIGNATURE 

COPY 

PAYROLL 
NUMBER 

(c 1 I { 

--·· ·~a 

-. 

.... 
-

-i 
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SAMPLE IN/OUT LOG 

PAYROLL 
NUM BER 
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REQUEST FOR SPECIAL ANALYSIS (RSA) 

(1) S•mple Point 

PD- A 5Lf 
Set No, 2 

(2) Date/Time luued 

,,.. 

(3) Date/Time Required 

11/:2..1,/q/ 

(6) Number 
of S•mples 

(7) Customer 1.0. 

3APff 'I/- I 
5A-PW't t- 2-
~p ~1 ~ 
9p,Pgq1-11 
43MB'11-5 

3A f'Kq /-H l,:{{f(/ :, 
5;},,Uq{:f/U (9) Requester Name/Phone 

PG. Ht(ig h 
JO 

(10) Reluse 

RPT 

(12) 
Determin•tion 

3A-fvq1 ·" 
~A(>~q,-7 
(13) 

3A{)S'Jl-'I 
3hf gq1-/0 

Expected Range 

3-'-/bSS 
(11) Volume ol S•mple 

JOO rnL 

, L-
I 16) Matrix (Other Met•ls or Anions Present) / • , 

Lii"id rnix-e.,L Wll~t"e.., RCJtifoa.c.J-;v~ c.o,rfarnina+10r1 1 n~f-vra.- J aci",va.t,ori prtidvcl:s 
"""" reacA-o r fi ~s j OV\ f'r"Dclv~f>. PosSi ble- defe.c-bh It- haloget1a+-ed 4.-id H0>1·nalo9e,,q 
or-_qa.,rc. C.o~povrtd.S.. H-y~oxrcle .. pH=- 12, s ~,. gr-et,(J-e,(', /tr.i0r1s-srx:/il)rt1 sal+-s of-
ni f-ra. t--e..., ll i h-f re> p'no~c:,,,.,r~ 1 C4( ~Dr1a:te q,iJ ~t1/fufe. M~m/$- ~, t;[lhY'I and rott1.ss,vrn 

(17) R•d1o•ctI11ity Level (Actu•I O Emm•1ed Ol 
Tot•I Alpha ____________ µ Ci/L 

Tot•I Bet• µ Ci/L 

Tot•I Gamma µ Ci/L 

( 18) Additional Information (Measurtment Uncertainty or Other 
Pertinent lnlorma\1on) ::t :i.,. !~ Pree; s i O() ,._ Acc.vrllCf . 

(20) S•mples Received 

nr,,""'" ' ' · ---



• 11) Sample Point 

FD- A 5 '1 
Set No. 2. 

(6) Number 
of Samples 

/0 
( 10) Release 

RPT 

(12) 

Dose Rate mRad/Hr 

Determination 

WHC - SD-WM-OP-025 
Addendum- 11 Rev 0 

REQUEST FOR SPECIAL ANALYSIS (RSA) 

(2) Date/Time Issued 

,, .. 
(7) Customer 1.0. 

3APfSC//-I 
.3A-Pir'11- i. 
~P8'11~ 
9f+PgC(I-I/ 
~M8'1l-5 
31tfvq I· b 
?JM~q1-7 
(13) 

~Af'KqJ-Z 
JA()S'f 1-'f 
31r1sq,-10 

Expected Range 

(3) Date/Time Required 

11/:21, / q / 

, l. 

(9) Requester Nam e/Phone 

P. G. Htl ,g h 
3-4b55 

(11) Volume of Sample 

JOOrnL 

( 16) Matrix (Other Metals or Anions Present) / • , 
Li 111id rn, x-e4' w tZste.-, RaoUoa.d-iV(?; c..or1+arni na+ior1 1 nafvra., J ac:h vat, on pn:dvd-s 
Dl,r\d reavl-tJ r f, ss i OVl pr-odv(:;ts, PosS.i hie. d-efe.,J·i, .. 11 le.. halogetta-1--ed. '!rid non·halrN7PIM!l'lli 
or-gari,c Con1p~11"d.s.. H-ytk--oxfc/e"' pH=- rz, 5 ~,. greA.l-ef", /tnior1s-soe/,1Jm sa/t-s of
ni f-rat--e.., l)i/,tf /-e, p11o~t~,.,r~, C.a,f~Dr14fe q,iJ ~vlfu+e. M~hil$- c.i/cJvlY'I and ro+Q$S illf)1 

(17) Radioactivity Level (Actual O Estimated Ol 
Total Alpha ____________ µ Ci/I. 

Total Beta µ Ci/I. 

Total Gamma ___________ µ Ci/L 

( 18) Additional Information (Measurement Uncertainty or Other . 
Pertinent Information) ::t J. ,-;

0 
Pree; S j t>tl ,.,_ Acc.vf'tt.Cf 

(20) Samples Received 

BC -6700-181 ( 1187) 



(6) Numh@r 
of 5:.mpl~, 

10 
(10) R@IO!@ 

RrT 

(12) 

~±iii. Otj 4.f\\G 
.5t~i .. Vol~ ; t A 

WHC-SO-WM-DP-025 
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REQUEST FOR SPECIAL ANALY~IS (RSA) 

/QI) 

-. 

L·. 
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REQUEST FOR SPECIAL ANAL Y~IS (RSA) 

(2) Dlll!rllm" ll1t1!'fl 

(/;) Numh~r Doi~ R11t@ mR11dl).lr 
of S11mr,l111 

nrr 

Del@rmln:11tlon Mit1lln11m D@l~ctlon l@v!I 

/ ;_/_1;_ G'C ( A~--.,---+-------·1-----" 

1 i ul ~, , ~-"-J---------~-~ 
· Ba Y--, i1 M (BA2r-t-~-----+-----'-___:::J_ ..... ~kf--L--:=-----~ 

·Cad Y'v\
114 M (£ I 

-~_Cr ,; 
V:::OY\ (f 

(17) 11-dldllttlvlly Uv~I (/\(lu11I O hllMlltfd tJl 
Tot•I 1'11)hll ........., ____ __._ ____ u Clll 

l6hl htA \I Clll 

n,ttt tlA1MIA ,. ... \I Cl/\. 

; (9) R"Q""llft N11mf/l"hor,~ 

f'. G. J./, iJ ~ 
3-IJli5"£ 

(t 1) v,,111m@ of S11mt,h! 

IOO ~L 

. (11) Olthlbutlo" ot tln•I llftulttlS~INt,lf Olll)MII lr,tftUttl61\t . ; . 

. • /.J11\1i 1'r' u~ ~ -1~"'!3tZf, »14 - u '1111 · Ar~; J;,111 ~, 
<\ iM+ ~' - t/ C-u~-l-l'lt11~l" w,1/,-/,vt,Cf ()S-M ~: '5""1.l)li 



I . 
I 

~11 mr,lt rolnt 

~D-A 5~· 
s~f No.:) 

(~) Nun,her Ont@ R11I@ mR11dn~, 
ol Sllmr,l@t 

/0 

RrT 

(12) 
D@l@rmln11tion 

I t 

WHC-SD-WM-DP-025 
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'

0

Rl:QUE~T f!Olt SPEtlAL ~NAL VSIS (R~A) 
\ .. 

• I I, 

• Yltrh4s• 

Tol818@111 ___________ 11 Cl/\. 

Tot11I G11mm11 ti Cl/\. 
(20) Stmr,l~t R@cl!lvtd 

' C'- t) bl4t,1t,otlon ~f tlntl Auutt,15amr,1@ Dl,r,O1111 ln,tjudlMt 

:,41:,.,f,.,t.tW\ s/o,-.t:1e t,'tt.,4.-,,...,,-f,lff-Pri/ /1fi';J_. 
=&i·l.',,.H:11 1.c S-lo~t r- ""; //? f nt d 05M ~.' .:!,d~ill 

'--~---"--'-~.,..,_....u....L. _____ ..,____.,...9 
Ac -~1on .u, r,n111 

L 
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SUMMARY DATA REPORT 

Project: 242-A EVAPORATOR FEED CHARACTERIZATION 
Tank: 103AP 
Customer ID: 3AP891 - 7 

Undigested Sample Results 

Sample Sample Duplicate 
R942 R942 

SpG (01-04-92) 1.0044 NA 
DSC (01-08-92) NO EXOTHERM NO EXOTHERM 
TOG (01-28-92) 9.15E+1 ppm NA 
TIC (01-28-92) 6.50E+2 ppm NA 
NH4 (01-13-92) <9.00E+1 ppm . NA 
OH . (01 -07 - ·92) 3.43E+3 ppm NA 
CN (02-03-92) 6.10E-1 ppm NA 
Atomic Absorption 

As (01 ~07-92) 8.40E-2 ppm NA 
Hg (01-21-92) <1.70E+3 ppm NA 
Se (01-29-92) <7.10E-3 ppm NA 

Ion Chromatographic 
Cl (1 -08-92) 9.29E+1 ppm NA 
F 3.05E+2 ppm NA 

NO3 9.44E+3 ppm NA 
NO2 1.70E+3 ppm NA 
PO4 (1-08-92) 1.49E+2 ppm NA 
SO4 (1 -08-92) 1.62E+2 ppm NA 

GEA 
Cs 137 8.50E+3 uCi/L NA 
Cs 134 <9.43E+0 uCi/L NA 
Eu 154/155 <2.20E+1 uCi/L NA 
Sn 113 3.00E+1 uCi/L NA 
Ru Rh 106 <3.40E+2 uCi/L NA 
Co 60 <1.00E+1 uCi/L NA 
Nb94 <9.30E+0 uCi/L NA 
CePr 144 <1.70E+2 uCi/L NA 

_ _,,, __ __ 

' 

Ra226 <4.30E+1 uCi/L NA 
21 
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SUMMARY DATA REPORT 

Project: 242-A EVAPORATOR FEED CHARACTERIZATION 
Tank: 103AP 
Customer ID: 3AP891 - 7 

Acid Digestion Sample Results 

Acid Digestion (1-07-92) 

ICP (1-23-92) 
Al 
Ba 
Cd 
Cr 
Fe 
Pb 
Mg 
Mn 
Ag 
Na 
Zn 

Sample 
R942 

Sample Duplicate 
NA 

Complete NA 

5.60E+5 ug/L NA 
<6.50E+1 ug/L NA 

1 .83E +·2 ug/L NA 
6.60E+3 ug/L NA 
2.67E+3 ug/L NA 

<4.0 E+2 ug/L NA 
<2.55E+2 ug/L NA 

3.41 E+1 ug/L NA 
<4.0 E+1 ug/L NA 

1.17E+7 ug/L NA 
3.09E+2 ug/L NA 

----· 22 
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UNDIGESTED SAMPLE RESULTS 
Tank : 103AP 
Core : NA 

Sample No.: R942 
Customer ID: 3AP891-7 

Check Duplicate 
Standard Blank Sample Sample 

Lab ID: R939 R940 R942 R942 

Specific Gravity (01-04-921 98.4 % 0.9829 1.0044 NA 
Lab ID: R942-5711 R942-5811 
DSC (01-08-921 EXOTHERM NA NO EXOTHERM NO EXOTHERM 
Lab ID: S599 R940 R942 A942 
TOC 11-28-92) 99.7 % 3.60E+0 UCJ 9.15E+1 l"\nm NA 
Lab ID: R939 R940 R942 R942 
TIC {1-28-921 99.4 % 2.20E+0 UCJ 6.50E+2 nnm NA 

Ammonia (01-13-92) 98.6 % <9.0clE+ 1 ppm <9.00E+1 ppm NA 

OH {01-07-921 99.8 % Comolete 3.43E+3 nnm NA 

Cyanide {02-03-92\ 99.1 % <2.00E-2 nnm 6.10E-1 nnm NA 

Atomic Absorption 

Arsenic 11-07-921 105.6 % 6.00E-4 nnm 8.40E-2 nnm NA 

Mercury {1-21-92) 107.4 % <5.00E-4 DDm <1.70E 3 n ... m NA 

Selenium {1-29 921 114.4 % <5.00E-4 com <7.10E 3 ""m NA 

Ion Chromatoaraphic 

Chloride 101-08-921 92.9 % <0.10E+0 oom 9.29E+1 DDm NA 

Fluoride 11-10-92\ 98.8 % <0.10E+0 oom 3.05E+2 DDm NA 

Nitrate 11 - 10-921 106.1 % <1.00E+0 DDm 9.44E+3 DDm NA 

Nitrite 11-10-921 107.3 % <1.00E+0 nnm 1.70E+3 nnm NA 

Phosohate 101-08-92 97.3 % <1 .00E+0 oom 1.49E+2 com NA 

Sulfate (01-08-92) 92.8 % <1 .00E+0 ppm 1.62E+2 ppm NA 

Page 1 of 2 

Spike of Check 
Sample Standard 

NA R946 

NA 98.2 

NA EXOTHERM 
NA R946 
NA 97.7 
NA R946 
NA 102.8 

NA 97 

NA 102.1 

NA 98.7 

NA 111 .6 

NA 90.7 

NA 112.1 

NA 100.6 

NA 102.9 

NA 102.8 

NA 108.4 

NA 100.52 

NA 100.12 

% 

% 

% 

% 

% 

% 

% 

% 

% 

% 

% 

% 

% 

% 

% 

J>~ 
0... :r: 
o...n 
(1) I 

'·:::S Vl 
0... CJ 
C:: I 
3 ::£ 

, ::3: 
,_. I 
,_. CJ 

--0 
;;,::J I 

'(1) 0 
<N 

(..11 

0 



lab ID: 

Gamma Energy 

Cesium 137 

Cesium 134 

Europium 154/155 

Tin 113 

Cobalt 60 

Ruthenium/Rhodium 106 

Niobium 94 

Cerium/Praseodymium 144 

Radium 226 

I 

'· 
N 
CJ1 

Check 
Standard 

R939 

107.9 % 

NA 

NA 

NA 

101 .1 % 

NA 

NA 

NA 

NA 

3 7 

UNDIGESTED SAMPLE RESULTS 

Duplicate 
Blank Sample Sample 

R940 R942 A942 

<5.S0E-3 uCl/l 8.50E+3 uCI/L NA 

<2.00E-3 uCI/L <9.43E+0 uCI/L NA 

<5.00E-3 uCI/L <2.20E+ 1 uCI/L NA 

<2.00E-3 uCI/L <3.00E+1 uCI/L NA 

<2.10E-3 uCI/L <1 .00E+1 uCI/L NA 

<3.80E-2 uCI/L <3.40E+2 uOI/L NA 

<1 .90E-3 uCI/L <9.30E+0 uCI/L NA 

<1.80E-2 uCI/L <1 .70E+2 uCI/L NA 

<3.40E-3 uCi/L <4.30E+1 uCi/L NA 

Page 2 of 2 

Spike of Check 
Sample Standard 

NA R946 

I 
\ 

NA 100.4 

NA NA 

NA NA 

NA NA 

NA 100 

NA NA 

NA NA 

NA NA 

NA NA 

% 

% 

::c,.~ 
o..:::i: 
o..n 
.g; ~ 
0..0 
C I 
3 ~ 

, 3: 
'--' I 
'--' 0 

'"'Cl 
;o I 
'ro o 
< N 

u, 
0 



I 

I .. 

Lab Segment Serial No.: 
R942 
Analysis: 
SPECIFIC GRAVITY 

Instrument: 
WA96787 
Technologist: 
R.D.MEYERS 
Starting Time: 
NA 
Ending Time: 
NA 

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

10 

wHC-SD-WM~DP-025 
Adden dum 11 Rev O 

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

A ALYTICAL BATCH 
Customer ID: 
3AP891-7 
Sample Prep: 
UNDIGESTED 

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

Date: 
1-04-92 

Temperature: 
NA 

Chemist: 
A. K. FULLER 

Lab ID D escriotion 
R939-5506 11 
R94o-··ssos 12 
R942-5706 13 
R946-5506 14 

15 
16 
17 
18 
19 
20 

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

LMCS CHECK STD 15C11-BJ/.20012 m ... 

Lab ID 

Final Vol. of 
Standard 

N/A 

A-6000-881 (03/92) 

,r 

--- 26 
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SPECIFIC GRAVITY ANALYStS - UNDIGESTED SAMPLE 
WHC-SD-WM-DP-025 
Addendum 11 Rev O 

--1:iF'G 

---10::IAP 

--- .... ~ ......... 
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SPECIFIC GRAVITY IJQ\LYSIS - UNDIGESTED SAMPLE 
WHC-SD-WM-DP-025 
Addendum 11 Rev O 

P\'1,•r ·~ .. \ 

c!fnr 10 

ti'!~·~ ~Ha~= 
ST1>11J5",1l fU RES UL"I /,t,//2-/~ 

Sil> VAL/,l{tf~ :-.:REC 'ii,/(.% 

.... 

.-
-;-

,. 
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' . 

Lab Segment Serial No.: 
R942 
Analysis: 
DIFFERENTIAL THERMAL 

Instrument: 
WC16134, WC16129 
Technologist: 
M.MYERS 
Starting Time: 
NA 
Ending Time: 
NA 

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

10 

WHC=SO-WM~•P~025 
Addendum 11 Re v 0 

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

A ALYTIC L BATCH 
Customer ID: 
3AP891-7 
Sample Prep: 
UNDIGESTED 

Procedure/Rev: 
LA- 514 -113/ A - 0 

Date: 
1-08-92 

Temperature: 
NA 

Chemist: 
D.HERT 

Lab ID Description 
R938-5511 11 
R942-5711 12 
R942-5811 13 
R939-5511 14 

15 
16 
17 
18 
19 
20 

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

LMCS CHECK STD 27C11-BH/.01 O ml 

Lab ID ., 

' 

Final Vol. of 
Standard 

N/A 

A-6000-881 (03/92) 

.. ----- 29 



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

DIFFERENTIAL THERMAL-ANALYSIS·- UNDIGESTED SAMPLE 
WHC-S D-WM-D P-025 
Addendum 11 Rev 0 

""1 2-10-91 •n~ 

....... .... 
STD 

? 
.01 ......L 

Z7C-/J8tr 

.,...,.. ., - • 2 - ·• 
... 

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

......... 
R 9'12.- 5811 103AP .,...,_ 
use LA-51'1-113 

DUPLICATE SArlPLE 

.,..., .. . , .,., ... 1 

... "'' 
,_.,__ 

, __ 
12-16-91 16• 8 

EXOTHERrts · 

,.,,.., .. . J 

"'' 
............ 

C..-10 

3AP891-7 

........ 
25 

0 

? 

Aft61yll •1 

... 
~ 

· t-6-9'Z. 

STD 

,,c.1181-1 

AN..,W • l ....., .. -i 

... ... 
1 .... c-,.,..... ............ 

---·-

,, ..,14, 

...... 

3 0 



..... 

Dsc 

:ONF T GURAT I 01-....J 

26-N0V-91 11:24 

E INDIUl'I 
DSC SIGN ICTA 

c, TAU LAG 
TAU SIGNAL 

•E DHIIN. FACT. 
s 

• 

TAU LAG 2 
TAU SIGNAL 2 

· .E DJMIN. F. 2 

I"'." s 2 
I 

~ ""IX. TEMP. 
N. TEMP. 

"""' A PT100 
B PT100 

·• C PT 100 
HEAT P 

- J1EAT I 
HEAT D 

M COOL 1 
,.,.. COOL 2 

COOL 3 
Al 
B1 
Cl 
T1 
A2 
B2 
C2 
T2 
A3 
B3 
C3 

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

600. 
-50. 

.21437 

.74509 
-.10370 

3000 
250 
30 
0 
0 
0 
10773 
58.121 
.14689 

-100 
8940 
17.884 

-.072 
363 
9360.3 

-15.043 
.01538 

WHC-SD-:.WM'- DP-02 5 
Ad dendum 11 Rev O 

******** l'IETTLER TA4000 SYSTEM********* 

, _;;, 

----- 31. 



r--·------·------····-- -·-·•·-·---·----·---·. 
I STD R938- ,SS// 
I 
I 

I 

I 
I 
i 
i 
I 

I 
i, 

11.070 mg 

/\ 
0 
X 
Q) 

Rate: 10. 0 

I 
I 

I 
I 
I 
~ 

:s . 7 --

Integration 
Delta H 3395 mJ 

Peak 
306.7 J/g 
245.B·c 

~o. 1 mW 

J:::, ~ 
0.. :r: 
o..n 
(D I 
::l (/) 
0.. CJ 
C I 
3~ 

' 3: 
,._. I 
1--' CJ 

; -0 

t
. ;o I 

(D 0 
< N lo~ 

j 

I 
I 
I 

I 
I 
! 

I ! 1 ---.---.-~--,--.---.----.---.-- -r---,--~----,-----r·-·r-··-r---,- --- . -,-----,------I ·····-r · · -- --- ' . - - -

11 400. • c I 
·- ···------------- ·-··---· ·-·· ··-· ··· -·· _ J ~ 

100. 200. 300. 
---------



AUTOLI MITS 
WARNING 
END TEMP. 0 c 

TEMPERATURE 0 c 

I 

- (1(1 . 0 

. ·;•nn n ~ -- . . 

.. -

. 300 . 0 

. , 

WARNING 
1~ H ENDO mJ 
l'> H J/G 
PEAK TEMP. 0 c 

8 
151. 7 

WHC-SD-WM~DP-025 
AddenDum 11 R~v 0 

HEAT FLOW 
EXOTHERMAL--> 

1 
23907 
2159.7 

106.6 

******** METTLER TA4000 SYSTEM********* 



END SCREEN °c 

TEMPERATURE 0 c 

100 . 0 

' .. 

·;•nn n (', ~-- - -

- 7 
4nn n~ M - - . -

c,,. 

445.0 

. WHC-SD-WM-DP-025 
Addendum 11 ·Rev O 

HEAT FLOW 
EXOTHERMAL--> 

******** METTLER TA4000 SYSTEM********* 

I 
I 

7! 
\L 



. 3 2 B ' 3 ,,, 7 ~~ ti 

I 

I 
I .r 
I • 

0 
lO 

A 
0 
X 
Q) 

I 

I 
i 

Rate: 10.0 ·c/min 

I ·J ---,---.,.-- ,-- ,--; ·~ . -.--.-- -,-- --r··- ·1 
. I J I I 

~ J 100_.__ 200. 

C/1 

·-·-----· --·- -·----------- .-- --·-·--, 
D£? 

File: 00122.001 DSC METTLER ~Ja n-92 

!dent: 6823.0 Mettler Graph Ware ~ Ll 
~ ~-11-H/ 

--- ,----T-·--r----. ----,-·-- ·--,--·- T ·- .-- - · ·· · ' ·· - ---

300. 400. . C 
i 
I 

- - -------- ----· ---- --- ·- ·· ·•· · ·- ·-· - ··· j 

)> :::E: 
0.. :::r: 
o.. n 

. ro I 
:::l (/) 
0..0 
c I 

3 , ~ 
,_. I 
,_. 0 

SJ 
•:::0 I 
(D 0 
< N 

LT1 
0 



WHC- S0-WM- DP.- 025 
Addendum 11 Rev O 

PEAK INTEGRAT I ON 

. r 

""' 
M 

M 

7-JAN-9 2 

7-JAN-92 

16:32 

15:25 ** 
PEAK INTEGRATION 
DYN/ISO 1/2 
AUTOLI MIT 0/1 
START 
END 
BASELINE TYPE 
PLOT CM 
PLOT MODE 

FILE NO. 
!DENT. NO. 
RATE K/MIN. 
WEIGHT mG 

AUTOLIMITS 
WARNING 
END TEMP. oc 

EMPERATURE oc 

100 . 0 

200.0 

300 . 0 

1 
1 
35 
400 
8 
10 
101 

00122.001 
6823 
10 
9.899 

8 
137.0 

HEAT FLOW 
EXOTHERMAL--> 

50 . 000 r,1~) 

... .,... 

... ,, · 
~ --· 



V / u _ .... ·,L-. j 

PEAK TEMP. 0 c 99.1 I~ 7-'i-ex;- '.) / 1 I 
_Jit. ··-~~l!~9Y 

******** METTLER TA4000 SYSTEM********* 
WHC-S0-WM-DP-025 
Addendum 11 Rev 0 

END SCREEN °c 445.0 

TEMPERATURE 0 c HEAT FLOW 
KXOTHERMAL--> 

100 J 
,...., .. 

I 
-I 

I 

7 
--; 

I 

~nri nJ - - . - I 

,.... 
. 0 

400 . 0 

50 . 000 r,)l•J 

~ ---~----...,.___,.--.;:: 

******** METTLER TA4000 SYSTEM********* 

: ·-· .-37· 



9 3 .. 7 , 7 

------ - - ··-- _ J,&(__ ~-/1-i V _ 

DSC METTLER ~-Jan-92 l 
Mettler GraphWare TA72PS.1 

: I 
I I I I-
I 

0 
ID 

R942-REPLICATE 
11.553 mg 

/\ 
0 
X 
Q) 

\ 

Rate: 10. 0 • C/min 

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

200. 
c;,.---------------·------------
CI) 

File: 00123.001 
!dent: 6823.0 

--,--·--r··---,·- -- --

300. 

·-r·- --,-- -----.-------- -

400. • C ! 

);:,,::l:: 
n. ::c 
n.n 
CD I 
::;I (./) 
n.o 
C . I 
3::l:: 

. 3:: 

l.._. I 
.._. 0 

-0 
::0 I 
(D 0 
< N 

(.Tl 

0 

- ---- ------------ -·------·- - J 

: ' ~• I,, ... i"(1·! 
" 1, 



END SCR EEN °c 

TEMPERATURE 0 c 

~ 
100 .0j 

~ 

~ ~ 
200 . 0-1 
I I 

~ _. 

-' . 0 

400 . 0 
I"') 

445.2 

WHC- S0-WM-OP-02 5 
Addendum 11 Rev 0 

HEAT FLOW 
EXOTHERMAL--> 

50 . 000 r11l•l 

******** METTLER TA4000 SYSTEM********* 

:, 

.... --~ 39 



9 3 I ~ 3 ·.. 7 ' 

---··-···-·------·----·--·--·-·· •- - -----------•-··- -----·------·- ·-----·----·--------------- ----- .J~H1-9_1--------.. Ou 
R939STO File: 00127 .001 DSC METTLER &r-Jan-92 

0 
ID 

1 

12.501 mg 

/\ 
0 
X 
(l) 

\ 

\ 
I 

Rate: 10. 0 • C/min 

I 
I Integration 

Delta H 3797 mJ 
303.7 J/g 

Peak 262.1·c 
9.6 mW 

1 l --~-~ --r--...---T----.---~~---r--·r--,- · 

j ! 100. 200. 
I 
... ~',#- ------ ---~ - - ·· - ---- -------

0 

!dent: 6823.0 Mettler GraphWare TA72PS.1 

1---·7-- --···,---""?- ·---,--·-·-r · •- ·1- · ···-,·-·· ·· ·· r ·· -·· -

300. 400. • C 

:r>::E: 
0.. :c 
o..n 
<D I 
:::::, (/) 

o..o 
C I 
3 ::E: 

3: 
....., I 

. , ..... ~ 
;:;o I 
(D 0 
'< N 

U1 
0 



PEAK INTEGRATION 
WHC-SO-WM::.OP-0.25 
Addendum 11 Rev 0 

.. ' ., 

7-JAN-92 

7-JAN-92 

22:01 

21:14 ** 

PEAK INTEGRATION 
DYN/ISO 1/2 
AUTOLIMIT 0/1 
START 
END 
START B. LINE 
END B. LINE 
BASELINE TYPE 
PLOT CM 
PLOT MODE 

FILE NO. 
!DENT. NO. 
RATE K/MIN. 
WEIGHT mG 

END SCREEN °c 

':'\TEMPERATURE 0 c 
M 

N 100 . 0 

200 . 0 

300 . 0 

~ 
400 .07 

' i 

WARNING 
l:. H ENDO mJ 
l:. H J/G 
PEAK TEMP. 0 c 

1 
0 
35 
450 
35 
450 
8 
10 
101 

00127.001 
6823 
10 
12.501 

445.2 

HEAT FLOW . 
EXOTHERMAL.:.-> 

1 
25640 
2051. 0 

105.8 

50 . 000 r,·,~J 

******** METTLER TA4000 SYSTEM********* 

I 
I 
I 
I 
I 
I 
I 

ii 
ti 

i. 

(! 
I , 

I l 
I i 

I ! 
\J 

l 
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I 

' J 

M 

Lab Segment Serial No.: 
A942 
Analysis: 
TOTAL ORGANIC CARBON 

Instrument: 
MODEL 5011 WC16130 
Technologist: 
L. CONLIN 
Starting Time: 
16:30 
Ending Time: 
23:00 

Descriotion 
1 INITIAL LMCS CHECK STD 
2 REAGENTBLANK 
3 SAMPLE 3AP891-7 
4 FINAL LMCS CHECK STD 
5 
6 
7 
8 
9 

10 

.. 
WHC-S0- WM-OP- 02 5 
Addend um 11 Re v 0 

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

ANALYTICAL BATCH 
Customer ID: 
3AP891-7 
Sample Prep: 
UNDIGESTED 

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

Date: 
1-28-92 

Tern perature: 
NA 

Chemist: 
D. BISENIUS 

Lab ID Description 
S599-1621 11 
*R940-5626 12 
*R942-5726 13 
*R946-5526 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. Aliauot Vol. 

LMCS CHECK STD 70C11-J/.200 ml 

*SAMPLE RERUN. 

Lab ID 

Final Vol. of 
Standard 

N/A 

A-6000-881 (03/92) 

---- -~2 



TOTAL -ORGANIC CARBON ANALYSIS - UNDIGESTED SAMPLE 
WHC-SO-WM-DP-025 
Addendum 11 Rev O 

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

, __ 
s 59?.-1621 STD 11-29-91 2:la::l5 
o,..,_ .......... ....__. 

.., __ 
aw,.c.. 

roe LA-3'1'1-105 GM/L- C Sl D 
.._.. .... C-10 

200-~ML-?.00 IH .~ H2S04 
,... ... ~.~ 

5356 C03TOC 

STDII 'lCG//.J' F<ESULT :Z•'l'I ,-11. C. 

STD VAL ],OCO ;,/ LC. ::REC '1'1• 1 JI-
/, ~: 2.,, "' -,c/00 : '/'I, 71. 

3,00~?''-

.... ... . 

.. _, 
21 ...,_ 

0 

......... 
103AP 

0.. , .......... ,. .... , 

R 12-16-91 161 a 2~ 

.._ .... -G/L 

? I ML-+ ::l)D.J.. i-!~$~-. 

- ·• 
.... ... 

, ... ~ ,.,..Un,il..., 
0 B:.-t+t,~ ..... 

C-10 

3Af-'891-7 

-1 

................ __ 

-........ ~fl.-

R 940 .-~626 103AP 

-·- --· TOC 
~ .. ,. 
? 
,.... ..... ~ .... ICIIM. ....... 

REAGFHT E<LAHK 
.5~ Hi.~ 

S356 C03TOC 

... 

0.. 1........... ,,,._ .. , 
12-16-91 16: ~ ~ ~---UCI Carbon· 

- ·• 
"" 

C...-10 

111.K 

RERUN 

....... 

....... 

STDII "'}cx:,LJJ" RESULT ~ .'f.J ,-tu .. 
STD VAI.J.OCOjli.t :,REC 'i7, 7/, 

J,~ a. ~Jl3t'- x/80 • q7, 17, 
3·""°i''-

"'' ... 
ea.. 1-.c-..... 
I· Z'o ·9Z.. 

_ ____ .. ~ 



.. 
M 

WHC- SD -WM- DP-02 5 
-:g,A· · CJ.-.J ~dderid_um p Rev O 
~p-Htl ~ D\ P0 

TIJL-- TCJT,·:1l._ 0Fil3r'.:i t'.J IC CP1frn C11·J ;'.·i1 H\ l. YS I ~-3 F'.;;f_~F·CmT 
TI CT CJC Fd':: 1

/ ·:.: . ( , 

S599 
~'.a;11p l r: : 70C ll ,J D.,:.~ t.E? : Ol / 2t:l /92 T im,2 : .1. c;- : (,::::: : 1 4 

f..~amp l. C? S .i zc~ - '.::::O() ul._ 
Di 1 F~•.c: lc r- - 11 

An a l y s t L CONL IN 
MLn Rbad in g s - 1 4 

H l an l: ID =l=l = BL.i\r'W M'"·, :: F!ead.i 1-; g :;; - 14 
Ell ,3nk l.J ,c:1 lul•? -- • 51407 06 u ,J / n1i.n u te C % Diff e ren ce - 10 

f'.;; ea d i n q ····--·--- hnc\1 '/ ca.i. ·,, T i.rn E; ::::::::: := :cc Co u l o;il E "h:?r · ::;;::::::::::::::: i'. [ , i ·f ·f e n :enc:E:• --·· 
1 0. 5 1 0 . 10 0.00 
2 1 . 0 1 2 . 40 95 . 6 3 
--~· 
4 
1:.: ,., 

7 
8 
9 

1(i 

.1. j_ 

1 2 

Bl._(; 1'.J I< 1/r'.:,l.J.JE: "' 
uuw11::: F?"iCT CH'< ::: 

U;~H·l f='L. E-: Fa::: :::; LJL. T ~'3 : 

1 . ~.il 
2 .0 1 
2 . ~:. l 
~~:.. {)() 

::::: . :Sl 
4 • (i(i 
4 . ~1 \) 
i:- .-.. ·•-
,) .. l.JU 

t.:. . .. oo 

7 . 0 0 

m .i. ,:: r ·uq ,.- -~, mis 

( 58 - 3 . 6 )(11) / ( 200) 
( 58 - 3 . 6 )(11) / ( 2 00)(1 2) -

f3a mp l e Ru n By : 

::::1. 70 
4 4 . b O 

, ... , ...... . 
~)t:, .. ~Jt_> 

~;_:17 .. !j(~j 

~j/ . (30 
~,8 .. ( ;O 

·-:,c:, t:-i ---: . ..:..,_, .. ,. ..:; .. 

J l . Bi:, 
~:, • ._:: ,l_J 

l . 2~j 

0 " ~=:-. :.:: 

SIGNATURE BELOW REPRESENTS THE CHEMICAL TECH NOLO
GIST/CHEMIST THAT COMPLETED THE ANALYSIS RUN ON 
PAGES 44 TO 47 
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WHC-SO-WM-DP-Q25 
Addendum 11 Rev 0 

TD C- TOTAL ORGANIC CARBON ANALYSIS REPORT 
TI C;TCJC l~F:'/ -~: . (, 

<<< BLANK ANALYS I S 

T irnc?: H3: :::=,:3 : ,) 9 

~:;a;nple ~;i;,:12 - :::oo ul._ 

Di l Fa.ctcw - .1 
Blank ID# = BLANK 
Dlank Value= NIA 

~inc1lyst L. C•JI H . II\, 

--····· Fic•ad i r ,g 
.l 
.-, 

4 

8 

BL_i-'iNIC:: './ ,'.i l_UE == 
UI._ P,I\JI ••: F--(;C TDf.: '"' 

{4n .:, l /·=- i s 
0. '.:, l 
l .C l 
J . ~'i l 
2 .. 00 
2 . ~ 1() 

:::: . (JC 

::::- .. 5() 
4 . ( )(i 

4 , 50 
~~l • ()0 

~~i " ~,() 
6 . (h) 

iJ. 50 
7 . 00 

Ti mt~ 

'.';. , (, mi c r·· o,-..:i 1-- ,;;;,rn:.'; 
~:: .. 6 / 7 .. 0029:3 

Min Readin gs - 14 
Ma x Readi n gs - 1~ 
% Difference= 1 0 

Ce: L.1 l oniEite ;~ 
o.uu 

'.i'. Di t -i' r:11·-en,•:E• 
0 .. ( >(1 

lO(; .. 00 ,) . 40 
( J . </ 0 
l . ::''. O 

1.80 
2 . Hi 
2 . ::.o 
::~ . 50 
~.BU 

:',: .1.0 
:::: . 40 

L CONLIN 

+~, . .IE:- OJ 

i.::.: .i:: :.: i.::. .-· 
._1 ,_L ;o • • •• , ,.::, 

::c .. 7 ··7 

U . 11. 
14. 29 

8 . 7(1 

8 . () () 
.10. 7 1 

::::. 4'.:'o 
6 .. LI ~j 

u ,J / m:i.n 

6CC,.>Lt,9 

C<~ r · bc,n 
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WHC-SO- WM-DP-025 
Add endum 11 Rev·o 

·:-.-·;1 , _ 
; ·-··' ' ·•-' TOTAL ORGANIC CARBON ANALYS I S HEPUki 

Sam p le S ize - 2 0 0 uL 
Di l F a cto r - 1 . 5 
Bl a nk ID # - BLANK 

TI C7 .. C) C:: h'. [ 1
·./ : .. 0 

I)ate : (Jl / 28,/ S' : : 

Min Read i ng s = 14 
Max Re a d ings - 1 q 
% Dif f erence= 1 0 

-·- -- F:;~ F:<::\ d in g 
1 

An a l y s is Time ==== Coul o me ter ---- % Di ffe rence 

;1 -, 
i= _, 

/ 

0 ,_, 

q 

1 . 
~ _L 

J. .. :, 

1 4 

0 ,, 51 
t "() J_ 

1 . 5:i. 
2 .. ( >0 
2 . 5() 
3 . OJ. 
: : . :d. 
.0,.. ()j_ 

4 .50 
5 V ( }(:• 

!:1 r, 5 (j 

,'::J . () () 
6 . :=, () 
"""T .-•• - . 

/ • ~)l_J 

BLANK FAC TOR = 3.6 / 7 . 0 0 2 9 3 

..... '.-.. -.. -..... ,. 
- - · .. :;, ,. ,~: , l) !. .) t) b ._::, 

-: r.:, Q ., .. .... , ". __ , -,. .. --- .-. . -. ~ -,. 
-- --~• ,. .~-._, l_.! !,) !.) t .:,, ·-~• 

) ( L 5 ) / 
) ( 1 .5)/ 

: :(;() 

( 1 ·:2 ) --

0. 0 0 
1 . 4 0 
8 " ~.() 

10 . 7 0 
12 . 30 
13 . 00 
13 . ~, O 
14.10 
14. 3 C· 
14- . 6 (j 
1 4 . 9 0 
15. 2 (; 
1.'5. :=, ( ) 

1 ~i . 8() 

L c::Jr-~L IN 

+ ~5 .. l E.=~ ·--t) 1 

o. uu 
1 ()() . ()() 

c:..,~ c:, ·:; 
\ . .J·-· • .__ . . _ .. 

2(i . !.5 ,~, 

l. ._::, • t_) .l 

._:: , • / I.) 

li- . 2 ,1.:_, 

1 . 4 0 
2 . ()~5 

1 a--;--
.!.. .. .' i 

1 • C/.i!. 

-+7 . ,b2E- () ::~; 

.-
~ 

~; / L.. C:::,::;{~!.-Jon 
t··1 c:, 1 .;,. 1-- C ,,i. r· b o ,-, 
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WHC-SD-WM-DP-02 5 
Add endum 11 Rev 0 

TDC-- TUT {\L. (l F: (3P,N l C: CAR Urn J {\IJ1:1L. YS l i:; F, l':: F UFn 

TICTO C:: F;; E \,1 2 . 0 

Da t.e : 01 ; :~8 /9'.2 Ti iTIE• : 2 2: =, :::_:: : l)-'l 

Samp le S i ze - 2 00 uL 
Di l F a c t o ,- - l.1 
B lank ID# - BLANK 

1-1,-1a 1 y s t L. Cut-I I . IN 
Min Re ading s - 1 4 
Ma x Readings - 14 

Bl i.1nl:: \/ a lue = . 5140706 ugl minu te C % Difference - 10 

-- Re ading---- Analysis Ti me--- - Coul om8ter ====%Difference - -
1 0.51 
2 1 . 01 

4 
,:: _, 

7 
f3 

l 0 
.11 
1 2 
L:: 
14 · 

BL ii 1··-.w: ,,1 r.:it ... u E == 
UL.ril"II< r:·,::iC: TDR ::: 

b i:1MF'l... F m:~;UL TS : 

.1 • 5 l 
2.01 
2. 51 
:5. 0 .1 
3 .. ~.() 

4 . <:10 
4.50 
5 • 00 
::, . !) (J 

t... . ( )0 

6. 5(i 
7.00 

2:-.6 mic,-ogr-am·;; 
3 .. 6 / 7 .. ()0 :29 ~) 

c: c, rbon 

( 5 6 . 8 3.599561 )(11) / ( 2 00) = 
( 56.8 - 3 .59 956.1 )(11) / ( 2 00)(12) -

S i.,mp l e f7i:u n By: 

0 .. t)(l (; . (JO 
5.50 100 .00 

3 3.20 83.43 
4=• . 1 0 
51.0(i 
:..-i 3 . 50 
54 .90 
'.:.-i '.:i. 4 0 

5 t_".._, .. 1.~) 
5 :.'-:, . ~S (; 

~jt_-., " 4(> 

5 6 .60 
~1 6 . [~ (; 

+ 5 .JE-Ul 

'"':'• ;_ ~:!' (:J 
~LI• ·- • .• 

11. =•7 
l (. t; 7 
'.2 . 55 
0 .. 9() 

( ; " ~;lj 
0. ~:t:, 
( i • .1. t3 

u1J/ mi.n 

+ 2 . 9 '.SE +(,U 
+::: . Lj 4E·- (i 1. 

L cm~LIN 

Car-bon 

q / l... i::: ar·bun 
Mu l a ,·- Cd r- t:i o n 

--·- '17 
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Lab Segment Serial No.: 
R942 
Analysis: 
TOTAL INORGANIC CARBON 

Instrument: 
WB39927 
Technologist: 
J. SOLBRACK 
Starting Time: 
16:30 
Ending Time: 
11 :45 

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

10 

WH C-SD-WM-D P-025 
Addend um 11 Re v O 

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

ANALYTICAL BATCH 
Customer ID: 
3AP891-7 
Sample Prep: 
UNDIGESTED 

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

Date: 
1-28-92 

Temperature: 
NA 
Chemist: 
D. BISENIUS 

Lab ID Description 
R939-5527 11 
R940-5627 12 
R942-5727 13 
R946-5527 14 

15 
16 
17 
18 
19 
20 

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

LMCS CHECK STD 69C11-L/.50 ml 

Lab ID 

' 

Final Vol. of 
Standard 

N/A 

A-6000-881 (03/92) 

48 
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TOTAL INORGANIC CARBON ANALYSIS~ UNDIGESTED SAMPLE 
WHC-S D-WM-DP-025 
Addendum 11 Rev 0 

o,,.._ 
I lL: 

.......... 
7 

--10::.AI" 

ST1>11,ru1-t RESULl /.'?nf-•/~ 
SID W,L,2.00l~-f!,; REC '/'/, 't ~ 

•1,~- /,'flg.:-l _tj_ ,_100:: 
:J.,•t>• li-1 ~ 

... .... 

:lr.fo' 10 

' . 

"'r~-16-91;; .l"&' J"tJ' 
=.~ • 

1,.5 S· I ~It. 

I 
L 
I 

I, 
I. 
!i 
I 
I 
I 
I 

I 

I 
1. 
I 
1. 
1. 

...... .... 
? 

/· 

....... .... 
7 

Nwy .. • 2 

.... 
1 ... c..,,.. ... 

- -• 
' .... 

............. 
{} If Ii,~·--·,., 

tl I Ult' rcu- '- RESUl.l ,.of>> •• I !!1 
S rD Vttl.2.@E•/~;.; REC JOZ., g7• 

1.osse-1 !1. xioo = 102.if,, , 
~.oooe-1 ~ 

'1'ft .. , ,-. , 
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Addendum 11 Rev O 

r I c- 1 UT i)I.. I 111rn~:G~"\l·J Jc:: Ct'.'\F-:r-m1-.1 (\t,JAL.YS I 5 F:EF·ur-: I 
TICTCJC F,FV 2 . 0 

S~mole : R-939 69C11-L 

Sampl~ Size - 50 uL 
Ui. l Factm- -- 1 
Bl an I:: JD tt -- BU< 

D,;\t.e: 01/~-!.8 /92 

Blank Value - . 3141542 uq/minute C 

Ti mr.: 1 9: U l: _I q 

Min Readinas - I~ 
Max Re~dinos J4 
;~ Difference -- 10 

--···- F~r.0cid i r,o (.~nal vsi s Ti me ===-=-° Coul omete1-· =:==== 1/. Di fft? t' "E'IJCE• ---

4 
I:'.." ,_, 
6 

El 
9 

JU 
11. 
l2 
L!. 
14 

BLN•JI< \Jf41~.UE = 
PLJ-tl·H,:: F (.~C HJF, = 

sm1F'LE F:ESUL TS: 

0.51 
1.01 
l. 51 
'.2 .01 
':2 . 51 
:3 , 01 · 
3 .5t 
4.00 
4. ~iO 
5. () (} 
5 . ::;() 
6.00 : -
6 .. 50 
·:;:- .. ()() 

2 . 2 / 7 . 00:293 

) < l.) / ( 50 > 

o. :y) 
15.50 
51.60 
82.90 

l.01.90 
111.00 
11.6.lu 
118. 1U 
119.70 
120.10 
1?0.l:"30 
12 0.90 
1 ~? 1 • ::~:o 
.1 2 1. ~JO 

u .uu 
98.<.>6 
69.96 
.:)l . lb 
18. 6::·i 

EL:.:•,) 
4. :yJ 
1. 69 
l. :~4 
u . . ):) 
(). ~-:;(~i 

0. UE3 
0. ::~; ;:; 
U. 16 

SIGNATURE BELOW REPRESENTS THE CHEMICAL TECHNOLOGIST/ 
CHEMIST THAT COMPLETED THE ANALYSIS RUN ON PAGES 50 

cadHm TO 53 --
+.::,. 1 E-0 l uc1/rni11 L.;H·bon 

( 121.5 - 2.200038 
( 121.5 - 2 .200038 ) < 1 ) / ( 50) < 1 :~) --

+2. ~~86E +UO 
+1.988E-Ul 

ct/L Carbon 
1·101 at - Car ·bon 

Samp 1 e F:un E< ·, ·: 
~I I S(JLBF:ACK 

50 

I 

- I 
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I J L> I Li I ( d_ l t,J[!f;;E_;{',l•j J C C(·,r~:B CJl ,J nt,Jn L.. ~· ~3 IS r.:f::T'LIP I 

f:i d mrdE· ~,, i:: e -· 50 11 L. 
l) i l F ,,H: t rn · ··· 1 
Blanl:: IlJ # ···· BLf::: 
B l i:\nl:: ') a l • .tE? • · N/f-\ 

TI c: ·r UC l~:E\) '.:'. . (I 

<<< BLANK ANALYS IS 

DatE~ : Ol /28 / 9 2 Ti me : .l 8 : 4 fJ: :..:: •._> 

r:·,nc1J v5.l 
Min r;:ec?a di nu!;; 
l· la:.: F;:e;~ cli no~. 

,.J l SUl.HW•,Cf,:: 
·- .1 •j 

- H 

/4n.;:d vs j s Time 
0 . ::'i 1 

Cou lome tE'r 
0.00 

,. L!i ff er !.?11cc ---· 
0. ( H) 

100.0U 

7 
B 
9 

l 0 
11 
1 2 
l ::; 
14 

BLJ\I\W \1/\LUE ::: 
BL,~',1-lf:: F f'.W fflR == 

1. 01 
1. 5 l 
2 .()1 
~: • ~.:i 1 
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3. ~; l. 
4.01 
4.50 
5.UO 
5 . 5() 
·6. OQ 
6. ~:iO 
7 .00 

2.2 microorams carbon 
2 . ::: 1 7 . uo:?93 

o. 1 0 
0. :?() 
0.40 
0.60 
0.80 
0.90 
1. 00 
1. 20 
1. 4 0 
1. 60 
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2 . ()() 

,JI SDLBF:ACf :: 

+:~ .. 1E-·Ol 

!:·i(J . ~_)(_) 

50 . 00 

:.i~5 .. ()(_) 
11. Ll 
l O . Uo 
16 . 61 
14. 29 
1?. ::-.;u 
l L J 1 
1u.uu 
9.09 

uu; mi 1, Ccff·lJon 

820:2U 
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WHC-SD-WM-DP-025 
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r1c- TOTAL INORGANIC CARBON ANALYSIS REPORT 
TICTOC F:E\/ 2 . 0 

Sanm 1 e: F:-9 4 :2 

S,.=1mole Size 
Di 1 Factor 
Blank ID =1-t 

= 2(>(i uL 
-- 1 
= BL_~::: 

DatE• : 01 / 28 / 92 Ti me : 21 : 41 : il8 

r~nal vst 
Min ~:eadi no"' --

Blank Value - . 3141542 uo / min ute C % Difference~ 10 

Readino 
1 
2 
c 
·-·' 
4 
5 

7 
8 
9 

:1.0 
11 
12 
1. c 

·-·' 
14 

BU)iNfC:: './?-)LUE = 
BLANf< F f-'\CTDF: = 

SAMF"LE RES UL. rs : 

hnal vsi s. 
0 .51 
:l. 0 l 
1. 50 
2. ()() 
2 . 50 
3 . ()() 
3 . 5(> 
4.00 
4 . 50 
5.00 
5 . 5(> 
6.00 
6 . ~j(> 

7.00 

Time==== Cou lometer 
0 . 20 
9 . 60 

38 . 30 
68 . 70 
92 . 20 

107.80 
117.50 
123 . 4 0 
126.90 
129 . 20 
130. 20 
131.20 
1:::::1.70 
1~:::2. 20 

,-:, ... .... 
-i-•..:.. mi crooram!::- carbon 

2 . 2 / 7 . 0029~.S 

:1• Di.fter·E•11c c• 

+-3. lE-01 

U . U•.) 

·-=; ,; • ''-/'j_ 

? 4 . 9:', 
44 . ~5 
25 . 49 
.t4. 4 7 
8. :.:'.6 

'-1 . lb 
2 .. ? 6 
1 . /8 
U . l/ 
U. 76 
u. ::::,8 
0 • .3E< 

132. 2 - 2 . 200345 (1)/(200) +6 . 5UuE- ·· U:i u / 1. Cc.1t--bo11 

( 132.2 - 2 . 200345 ( 1 ) ./ ( 200) ( 12) = +5 . 41 i E:.-u:.::: 1··1u 1 ,3. t C.:.'l t·· bu,·, 

Samp l e Run By : 
J I SDLBRACf< 8202() 52 
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T IC- TCJ I r'.)L I l·JCtF:G()N IC CJ)F:BDt·J (-1t•l{) I_ Y SIS F:EF'DF: 1 
TI C"I UC F:E',,' '..~ . U 

SamD 1 e : F;:-946 

Sa mple '.3i:-:e •·· 5u uL nn ,',\ 1 vs t ~l I. E,rn l~f~:nu,: 
Dil Fact m .... 1 rli ri f::e;;, dj rrn s-, -- J •I 
Blank IO# - 8Lk Ma:-: Rer.1d i nos - .1 ·l 
Blank Valt..11? -- • . 314154 2 uo/minute C i: Diff erenc.:E -- J u 

r~ead i no 
1 

(-i n al vsi. s Ti Hoe =~~:::-:== Caul • met.er· ~-; Di. f f f:!t- E.! I )(.t;,_> 

u.uu 
96. ;,:; 
:.:.i?; . !]/ 

2 
3 
4 

, 
(:') 

7 
8 
9 

:1.0 
l l 
1 2 
13 
J. 4 

0 . ~'il 
l..01 
1. 5U 
2 . ()() 
2 . 5 <J 
3.00 
3 . 5(> 
Ll . OU 
4. ~~() 
5. (H) 

~=i. 5(> 
6.00 
6. ~50 
7.00 

BI .. I, t~f< \/AL lJE == ~:' . :2 mi croor-ams CF.lr·bon 
BLANK FAC I OR == 2 . 2 / 7 .002 9 3 

St~l 1IPI .E RE SI.IL TS : 
< 1 ) / ( 50 > :::: 

0.90 
2 8.00 
60. 70 
83. 30 
97.40 

106.40 
112. ~iO 
116. 50 
119. 40 
121.4() 
122.90 
123.'7 0 
124.70 
125.50 

+ '.5 .1E·-0 1 

"2.) .. 1:~. 
j .. , • 1H·1 

8. •16 

-.~ . • •I.:.:, 
.,-'. . ,] .:', 
l. 6:':.; 
J • ~,c.L 
u. 6'.~j 

u.Bu 
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uu / 111 .i n L,,u bon 

+ :,~ .'-166F.:+uu tJ : L Cat·· bo11 

"' 
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Sample F:un By: 
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WHC -S D- WM - DP-02 5 
Adde ndum 11 Rev 0 

WESTINGHOUSE HANFORD CO MPANY 
222-S LABORATORY 

A AL YT CAL BATCH 
Lab Segment Serial No.: Customer ID: 
R942 3AP891-7 
Analysis : Sample Prep: 
AMMONIA UNDIGESTED 

Instrument: Procedure/Rev: 
NA LA-634-102/0-0 
Technologist: Date: 
S. LAI 1-13-92 
Starting Time: Temperature: 
NA NA 
Ending Time: Chemist: 
NA D. BISENIUS 

Description Lab ID Description 
1 INITIAL LMCS CHECK STD R939-5528 11 
2 REAGENT BLANK R940-5628 12 
3 SAMPLE 3AP891-7 R942-5728 13 
4 FINAL LMCS CHECK STD R946-5528 14 
5 15 
6 16 
7 17 
8 18 
9 19 

10 20 

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

LMCS CHECK STD 4C11-QX/0.250 ml 

THESE SAMPLES V,, ERE RERUN 

Lab ID 

Final Vol. of 
Standard 

N/A 

A-6000-881 (03/92) 

~-·•·· 
.54 



AMMONIA ANALYSI~ - UNDIGESTED SAMP LE 
WHC-S0-WM-DP-025 
Addendum 11 Rev 0 

-
:, 

s;;q:; HH'lCL "fC If- Q,_)( 

srou -IC-ill/( RESULT , •• ,ji,(14] 

STD VAL srio}XJ %RE~ 

(!s2;-,o,~~·•'l'l-la) • t,.o,ltJ[,,.] 
~so . 

.,..., .. .. ~ ... , 
... ... 
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S.. ... MO ~ P-oonl 0... , ... ..._. ,, ... , 
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0... -t~ T_......,. ,,......, 
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.,..INiJilllS4.an06fe 
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. C..W-., 10 
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R 946.-5528 103Af' 12-16-'ill 16:13 25 --· --rlH'l LA-634-102 :~ RECOVERY 

,,. 1 fill 

52:)15 HH11CL .,. c. / / -~ ,)(' 

STDII it!ll• IU RESULT I). td-8"[14 ] 

-~ ~ 
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WH C-SD -WM-DP-025 
Addend um 11 Rev 0 

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

A ALYTICAL BATCH 
Lab Segment Serial No.: Customer ID: 
A942 3AP891-7 
Analysis: DETERMINATION OF Sample Prep: 

HYDROXIDE IONS IN SOLUTIONS UNDIGESTED 

Instrument: Procedure/Rev: 
AL10636, WB55123 LA-·661-102/F-1 
Technologist: Date: 
J. MIDDLETON 1-07-92 
Starting Time: Temperature: 
00:15 NA 
Ending Time: Chemist: 
04:05 S. ISAACSON 

Description Lab ID Description 
1 INITIAL LMCS -CHECK STD R939-5529 11 
2 REAGENT BLANK R940-5629 12 
3 SAMPLE 3AP891-7 A942-5729 13 
4 FINAL LMCS CHECK STD R946-5529 14 
5 15 
6 16 
7 17 
8 18 

. 9 19 
10 20 

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

LMCS CHECK STD 9C11AG/.100 ml 

-· 

--

Lab ID 

Final Vol. of 
Standard 

N/A 

A-6000-881 (03/92) 
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DETERMINATION OF HYDROXIDE ION IN .SOLUTION - UNDIGESTED SAMPLE 
WHC-SD-WM-DP-025 
Addendum 11 Rev O 

_,1:!-lo-91 ''n::-, h~~• 

ol f'l q.: flJ.103 

si-D11 'fc.11AG R£6llL 1 ~- ':15c 1 

tll"I) VAL Z .51 E" I ~:REC °i<\ ,2.7• 

( ~o - w)(. 1\1~% ~ 
-·• 
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.?.57 7 
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I- 7- 9.:i- , 
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L 

-UH 

-·• 
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STUii "iell.AC. RESUl.l '6 :\!S, •\ 
s 11> v.u.3,5, 1: •1 ~j-.c:c IU.il , 1'7o 

-·• 

(l\'\\-\o\l.1~q) ~i.15~ -I 
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c-,o 
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M 

SA1'1PLE NUl'IBER: 
-.t:> SAl'IPLE DATA: 

- ~ DIRECT READ PH: 

0 2 

24 
899. 

12.218 

3 

/'._ - , • , V ' - • 

~ 4Jµ-1.✓ . 
WHc-·so-WM~DP-02 5 
Addendum 11 Rev 0 

OERIUATIUE OUTPUT, dE✓dU 

4 s 6 

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

•: ., . "'\ ::,· \ 

7 

I \ • . I -------

8 9 10 

...-.<c..... _ __.. _ '---:---___ ~ _ 

: 

ORU TITRATION: 

EQUIUALENCE PH 

9.83 

8.39 

7.02 

6.40 

<-- EP 1 

<-- EP 2 

<-- EP 3 

<-- EP 4 

T ITRANT UOLU1'1E 

1.525 

! 1.814 

2.072 

2 . 145 

COl'IPUTATION 

0.0000 

0.0000 

0.0000 

0.0000 

TITRATION TERl'IINATED BY Lil'IIT OH HUl'IBER OF EQUIVALENCES PERl'IISSIBLE. 

JAN 7 1992 2:54 Al'1 

, -
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\,/\ SAN PLE HUt18ER : 20 WHC-S0-WM- DP- 025 
~ SANPLE DATA: 897. 

DIRECT REA• PH: 12 . 209 Addendum 11 Rev 0 

jtL_ ~ _,.f-11, 
DERIVATIVE OUTPUT, dE/dU 

N 

0 1 2 3 

ORV TITRATIOH: 

EQUIVALEHCE PH 

9.78 

6.20 

4 

TITRATIOH TERNIHATED BY PH Llt1IT . 

JAH 7 1992 1:09 AN 

5 6 7 

<-- EP 1 

TITRAHT VOLUME 

0.460 

. . 0 .578 

8 9 

<-- EP 2 

COl'IPUTATIOH 

0.0008 

0.0000 

10 

'" ' 
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------- .. - -.. 
;,. 

&> SANPLE HUMBER: 
e SANPLE DATA: 
7" DIRECT READ PH: 

$f-lS-~v 

0 1 2 

DRU TITRATIOH: 
• . . 

·--- ·-. 

6 
897. 

4.416 

3 

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

DERIUATIUE OUTPUT, dE✓dV 

4 5 6 

TITRATIOH TERMIHATED BV PH LINIT. 

JAH 7 1992 

----------

_ ... - · 

o'o 
' 

7 8 9 10 
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.... 

SAl1PLE HUNBER: 31 
SANPLE DATA: 821. 
DIRECT READ PH: 12.136 

0 1 2 3 

ORV TITRATIOH: 

EQUIVALEHCE PH 

9.72 

6.08 

DERIVATIVE 

4 

TITRATIOH TERNIHATEO BY PH LINIT. 

JAH 7 1992 J:59 AN 

,---· 

WHc:so-WM-DP~025 
Addendum 11 Rev O 

OUTPUT, dEl'dV 

5 6 7 

<-- EP 1 

TITRAHT VOLUNE 

0.471 

0.581 

::-

8 9 

CONPUTATIOH 

0.0009 

0.0089 

19 

<-- EP 2 

61 



J 

WHC-SO-WM-OfJ- 025 
Add endum 11 Re v 0 

WEST GHO SE IN u HAN FO CO RD MPANY 
222-S LABORATORY 

ALYTIC L BATCH 
Lab Segment Serial No.: Customer ID: 
R942 3AP891-7 
Analysis: Sample Prep: 
CYANIDE UNDIGESTED 

Instrument: Procedure/Rev: 
MILTON ROY SPEC 301 AL10724 LA-695-102/8-0 
Technologist: Date: 
E. COLVIN 2-03-92 
Starting Time: Temperature: 
N/A N/A 
Ending Time: Chemist: 
N/A D. BISENIUS 

D ascription Lab ID Description 
1 INITIAL LMCS CHECK STD R939-5578 11 
2 REAGENT BLANK R940-5678 12 
3 SAMPLE 3AP891 -7 R942-5778 13 
4 FINAL LMCS CHECK STD R946-5578 14 
5 15 
6 16 
7 17 
8 18 
9 19 

10 20 

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

LMCS CHECK STD 75C11-X/0.100 ml 

:-

Lab ID 

. 

Final Vol. of 
Standard 

N/A 

A-6000-881 (03/92) 

..... 1-.•. 
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CYANIDE ANALYSIS - UNDIGESTED SAMPLE 
WHC-SD-WM-DP-02 5 

. . •·~ 

~"1-.ttuvE:RT . ~ ff(lf 
~~f 

Addendum 11 Rev 0 

~· 
...... ... 
? 

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

t ... C..,.... LMUM .... 

..,_., .... 

2-3-'I~ 0 ~ 

c-- ,o 
l •LK 

~OVERY cr,tr._~ 

. : ~·M0
1-7 

· :;( 

ANtr•••-
... 

·-~ 

1fio'0 

....... 
V 

6 3 
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c,-. 

WKc - so::.wM-DY-025 
Addendum 11 Re v O 

CALIBRATION CURVE LACHAT NON-DISTILLED 25ML 

CYANIDE DATE: 12-02-1991 

CALIBRATION STANDARD tt 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 * 

* * * * 
50UL * .499 * .0900 * .0780 * 

* * * * 
500UL * 4.990 * .8090 * .7970 * 

* * * * 
1000UL * 9.980 ·* 1.6370 * 1. 6250 * 

Y INTERCEPT =-.004303 
SLOPE = . 162726 
C C = .999953 

---·64 



TODAYS DATE : 0 2-0 3-199 2 

3.OLL NO. : 8002 8 

Y-INTERCEPT= -.004303 
SLOPE = . 162 726 

SAMPLE ID # : R-940 BLANK 
SAMP LE SIZ E : 0 
WVL AND ABS= 580NM 0.004 A 

SAMPLE ID#: R-939 75Cll-X STD 
SAMPLE SIZE: 100UL-10ML-500UL 
WVL AND ABS= 580NM 0.724 A 

SAMPLE ID#: R-941 
SAMPLE SIZE: 750UL 

"WVL AND ABS= 580NM 0.073 A 

1 AMPLE ID # : R-941 DUPLICATE 
~ AMPLE SIZE: 750UL 
1

WVL AND ABS= 580NM 0.074 A 

SAMPLE ID#: R-941 + SPIKE 

WHC~S D-WM- DP-D2 5 
Add~ndum 11 Re v 0 

AMPLE SIZE: 750UL . + 100UL-10H~-500UL 75C11-X SPIKE 
WVT. AND ABS= 580NM 0.790 A 

,(') 

s h ~ PLE ID#: R-942 
SAMPLE SitE: 750UL 

VL AND ABS= 580NM 0.075 A 

-S-AMPLE ID # : R-943 
SAMPLE SIZE: 750UL 

VL AND ABS= 580NM 0.062 A 

~ AMPLE ID#: R-744 
SAMPLE SIZE: 750UL 
WVL AND ABS= 580NM 0.067 A 

SAMPLE ID#: R-745 
SAMPLE SIZE: 750UL 
WVL AND ABS= 580NM 0.074 A 

SAMPLE ID # : R-946 75Cll-X STD 
SAMPLE SIZE: 100UL-10ML-500UL 
WVL AND ABS= 580NM 0.721 A 

TECHNOLOGIST SIGNATURE: __ Q=-..__.~-_._..~~=---
D ,: SIGNED: 2 - 3 - /9 9 2.,,_ 

.1 

-- ----~ 6 . . ... . ... . 



LO 

() 

I 

Lab Segment Serial No.: 
R942 
Analysis: 
ARSENIC 

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

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

10 

WHC--:SO :_W M-OP"""025 
Add endum ll Re v 0 

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

A ALYTIC l BATCH 
Customer ID: 
3AP891-7 
Sample Prep: 
UNDIGESTED 

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

Date: 
1-7-92 

Temperature: 
NIA 
Chemist: 
R. K. FULLER 

Lab ID D escriotion 
R939-5595 11 
R940-5695 12 
R942-5795 13 
R946-5595 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 129838C/.500 ml 

Lab ID 

Final Vol. of 
Standard 

NIA 

A-6000-881 (03/92) 
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r,...,. -· 

till.) VAL. ,a,/01/-

0, ti 1~ (XHt 

ARSENIC ANALYSIS ~ UNDIGESTED SAMPLE 

WHC-SD-WM-DP-025 
Addendum 11 Re v O 

-As 

.._ ..... 
? 

NW,11 • 1 

.,...,,._,~. 
LA·-.:..::>::>-1..:il 

~ ... , 
.... 

,_._ 

c.. r-. ...... ,,,_,., 
l ~-16-91 16: ~ :.:~ 

'tl'.."R"' 10 

"""1• •• 

·i< ------------~:-------,------------------------· . 
:1\.,' 

··· \. 
-·~ -· 

--· LA-.:i :'>!>·· lJl 

STl>U/~q41&t! 

SI I> VAL 1,/C ffr 

{). g ''I-= fl<H-6 

AA,,lftl•I ...,_, .. •J 

AeNIUMa C,.., .. C.00. 
:-; RECOVERY IH:.:•IW 

c--,o 
Sil.) 

----

Ail,i..,,, 
v 
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WHC-SD~WM-DP-025 
Addendum 11 Re v o 

WESTINGHOUSE HANFORD COMPANY 
222-S LABORA.TORY 

CALIBRATION RECORD 

Analvte: As 
Procedure: LA-355-131 Revision: 8-0 
Instrument: PERKJN ELMER Property No.: WA77 479 
T echnoloaist: D. R. JACKSON Pavroll No.: 6C275 I Date: 1-7-92 

Calibration Standard: 128B38C 
Analvte Concentration: 0.100 oom 
Type of Calibration: LINEAR 

Dilution Concentration Instrument Readina Unit 
1 0.000 ml 0.0ng 0.000 
2 0.200 ml 20.0 na 0.344 
3 0.400 ml 40.0 na 0.662 
4 1.000 ml 100.0 na 1.501 
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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Lab Segment Serial No.: 
R942 
Analysis: 
MERCURY 

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

Description 
1 INITIAL LMCS CHECK STD 
2 REAGENT BLANK 
3 SAMPLE 3AP891-7 

WHC-so~wM-OP-025 
Actaendum 11·Rev O 

WESTINGHOUSE HANFORD COMPANY 
222-5 LABORATORY 

ANAL YTICA B TCH 
Customer ID: 
3AP891-7 
Sample Prep: 
UNDIGESTED 

Procedure/Rev: 
LA-325-102/8-0 

Date: 
1-21-92 

Temperature: 
N/A 
Chemist: 
R. K. FULLER 

Lab ID Description 
R939-5597 11 
R940-5697 12 
R942-5797 13 

4 FINAL LMCS CHECK STD R946-5597 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 
Tvpe and Aliauot Vol. and Aliauot Vol. Aliquot Vol. Standard 

LMCS CHECK STD 129838D/.300 ml N/A 

A-6000-881 (03/92) 
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MERCURY ANALYSIS - UNDIGESTED SAMPLE 
WHC-S6-WM-DP-025 
Adde ndum 11 Rev O 
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MERCURY ANALYSIS .- -- UNDIGESTED SAMPLE 
WHC~SD-WM-DP~025 
Addendum il Rev o 
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•. 
WHC-SD-WM-DP-025 
Addendum 11 Rev 0 

WESTINGHOUSE HANFORD COMPANY 
222-S l.ABOP.ATORY 

CALIBRATION RECORD 

Analvte: Ha 
Procedure: LA-325-102 Revision: 8-0 
Instrument: PERKIN ELMER Property No.: WA77479 
T echnoloaist: D. R. JACKSON Pavroll No.: 6C275 I Date: 1-21-92 

Calibration Standard: 1298380 
Analvte Concentration: 0.1000 oom 
Type of Calibration: LINEAR 

• Dilution Concentration Instrument Readina Unit 
1 0.000ml 0.0na 0.000 

I 2 0.100 ml 15.2 na 0.090 
' 3 0.250 ml 38.0 na 0.236 
' 4 0.500 ml 76.0 na 0.458 
' 5 

s· 
7 
} 

' 9 
, 10 

11 
12 
13 
14 

· 15 . 

16 
17 
18 
19 
20 
21 

Comments: 

A-6000-882 (03/92) 

---'"74 

--
-



9 
3 

, 
7 

, 

• 
• 

• 
• 

• 
• 

• 
. ' 

. ,. 
' 

t 
• 

• 
• 

I 
t 

I 

.._
 

L 
.,

 
.....

 
L

 
C

 

l>
\
i 

, 
~

• 
~ 

,
~

 
M

J
~

 ~:
ri"

:-1 
+

 _;
--

r,
,-

~
'!

.~
, 

1·
 

0
; 

t 
• 

I 
a 

: 
: 

'
:
. 

1 
·
"
 

, 
: 

l
•

n
 

.I
, 

-
•
 ·**

 --~
 

"
I
 

I
:

' 
I 

I
•
 

I 
I

' 

' 
'-

~ 
~-

'.
 

'I
· 

·
<"

 

.
,
 

1: 
.;

:
a
\
 

,, 
,.

 
,..

 
. 

, 
, 

. 
r

, 
"'

-I
 

1\
4 

I,
 

l'
t 

"'
 

" 
' 

I
t
 

O
 

' 
..,,

 
'I

' 
' 

I 
I
•
'
 

1
. 

\
)
I
'
'
 

•
•

I 
-

~
 

I 
I 

_
r-

..
,i

 
\.

"t
 

r"
'I

 

~
•

. 
• 

'
•

' 
I 

•;
':!

--
;..

.•
.~

I~
 

1-
,-.

,..
..,

..,
...

,--
,-,

-,+
-..

.--
t"

'=
-..

.,.-
t-"

'~~-
·+

--
+

--
--

--
--

.'-
i-

-,
..+

+
--

-.
~

+
;-

,.-
-+

+
~

--
-,

..,
1-

-'
--

4~
--

"1
• 

t-+
.+H

--+
+..

.++
. ....

. H
-.

..
..

..
..

..
..

..
..

..
..

..
..

..
 ~

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

, 
; 

, 
1 

· 
, 

, 
, 

, 
1 ,

 , ,
 , 

1 
, 

f-
--

--
'-

'-
+

t-
i-

'-
i-

'..
+

-f
--

--
r-

h-
--

h-
;-

,i
+

i+
+

+
'f

'"
'!

--
-'

..
C

..
--

.:
..

..
.,

~
•T

, -
'-, ~

+
--

--
n-

r-
-.

.,.
...

.ti
...

,..
.,,

-•
 ...

. ..
..

_-
\i'.

_:
_ 

...
.. _

...
..,

_ 
H

"I
' 

: 
I
'
 

I
'
:
 

I 
I 

I 
' 

1
1

'
'
 

; 
I

, 
o 

I 
•
I
'
 

1 

l-
+

 ...
...

 ~t
+.

_-
',-

,""4
c;:;.-

-· .
. ',+

'++
I 

I 
' 

I 
I 

' 
' 

I 
' 

' 
• 

: 
! 

. 
' 

I 
; 
I 

. 

1
1 

-~
· 

, ·
 

.., 
I
r
 

....
 

I
• 

1 
I 

I
,
,
 

,~
' 

"' o,
 

j 
•-

-
,
 

I 
' 

'
. 
~
 

Iv
. 

...,_
 

U
J 

' 
. 

Y
I 

: 
--

-,
 

I 
: 

· 
1 

• 
l7

rt-
<-

t-"
t+

-i-
l-H

-t+
~'

tt+
-ic

rt-
r,-

-r
~~

;--
,,,

,_
_:

::"
.:-

t-
.,.

.,.
.-,

-r
1-

t-
,--

,-,
-..

r,t
t+

-i
-t

-l
--

t-
~ 

: . 
..,, 

...,
 

' 

'
I ,~
 

-.
I 

0 

.. , .. ' 
--1

+H
 

l+
r-i

 

,-
~

 
I 

-,
..

 

I
, 

I
{
}
 

I 
Io

 
I 

I
•

' 

'
I
 

I
•
'
 

"' 
•

I
!
'
 

-.
J

' 
I•

,
'

' 

I
' 

I
· 

I 
O

 

._
,
I•

 
t 

•·~
~-'

-,
1

-.
.-

/-
~

l~I
T

'->
0-

;-
,,.

...
.,!

-f
--•

-•
T•
~

~
 •

' 
I 

·-
i 

~
. 

i-
.
 

~
I

. 

. 
·-

-
r

, 
'

I 

r
. 

: 
: 

. 

1
,
' 

._
, 

: 
. 

>
o

 
' 

'-
1"

" 
'_

Ii 
a

.,
 

~ 
' 

I 
I 

: 
I

'. 
:I

' 
I 

•~
.
_

.t
-0

--
;-

t 

! 
I

' -~--
• 

• 
I 

• 
, 

' 

~ 
_f 

• 
I 

I 
' 

I
• 

H-
1-

+
-p

+
i 

u
, 

, 
iO

 

. 
-~

. 
' 

' 
'

\ 

' 

'
I 

· 
I 

I 
I 

I
'
 

-
, 

W
' 

1
u

, 
:
,
 

I
• 

"' 

• 
I 

I•
"""

"' 

I 
I

, .
. 

I 
I 

I 
I 

,.
_

.,
 

.....
 

1
~

: -
I 

I
, 

1
, 

·~·
 

'-
'

' 

•
'I

 
1

, 

..,
 "'
 . 

:..
 
. 

~
,.

, 

..
 " 

I 
I 

'o
 

I 
1

1
 

-~
 

I
• 

•
'

; 
l 

: 
I

,.
,.

.~
 

t 
I 

:...
_

I
I
•
' 

' 
.. 

,, 
I 

I 
I 

I 

I 
, 

, 
r 

I 
, 

, 

. 
..

 ,.. 

'
'
 

I 

I
• 

I 
1 

1
1

 
1 

I 
I
'

, I 

' 
1

1
 

'
'
 

I 

I
•

'
, 

-·
· 

,..,
 

' 

"' 
' 

~
 
''
 

' 
' 

I 
, 

t 
1

' 

'
I 

..., 
' 

'
I 

I 

- _
, ~
 -.
 ' 

I n .,.
 . 

'
I
 1

1 

' '
 ~ 

. 

''
' 

I
: 

'
I ''
 

, 
\ 

""
''

' 
J 

' I
'
 

'--
U

· . 

. '
 
. 

-~
 

I 
Il

l 

""
 

I
• 

t 
I

· ,, -0 -.
I 

0 

. 
' 
.....

 
....

 
'

I 
o 

: .
. ·-

~
 J . ', . .

 ,, 
;-4

--'
 

lt
l 

t
• 

• 
,

, 
•
. 

I
,
'
 

1 
I 

,k
,.

1 
I 

I 
,
I
t
 

,
;
,
,
 

~
I 

I
, 

1
1

1
 

1r'
-,

 -;- 1 :'.,
,--

-t'
.,.-

1,
cH

-;
-,

1
-+

'-
'-

-H
'"

-'
-+

i+
'-

+
-H

--
+

+
-'

-;
--

--
+

:-
:-

--
t 

--
t-t

7,
-

...,,
 ,

 . 
• 

• 
-"

f5
i::

~ 

1 
1 

iu
_"

' 
L

l 
;-,

 
, 
~.

,_
~,

...
..-

'.-
+-

....
.,-+

<~
 

. 
: ,

 
1 

, 
, 

• 
: 

: 
, 

·n
• 

""
'-

· 
1 

, 
. 

' 
, 
~
 ~
 

:~;:
_""";

T'.--'
~;1c_::·

-.,:f-u
~J-~

_t:1.
..,~::

:'._:~
_-1-~

f-.J.~
 ... :
~,:

~,:
:.::1

;::
:1

-....
 

:1
-....

 :+...
;::f-a

,..:.0
~1-~.:

:::
:::

::.
...·

: ... -=
:=:

: .. -=
--=

-·=
:~

::'--~
~i-

...;:
:__

"":'
--.:'
--,:

•~l
:-'-

!:.1
.!::

_·_
·:.

,·.:,
:_.-

' ...
 

_i-,.
..-_

:::'-
':ll-:

::
::

:_
 .. -1-:r

_:_
·':,_·

:_
-... ""

~-1
-;..-

-,::
;-_:}

.._
..,.

,...
 ...
 : 
...

 ...,
 ..
 ...,
ff:

..·_
-::+

I..
rS

.T
J":.

....,.t
;..."

"_--'
;...·1

•:
.: ....

.. :~;.
..:;:

::.::
,::::

,.J-
',,--"

'-.
 

i 
• 

: 
• 

' 
• 

~
; 

. 
' 

' 
; 

'. 
. 

' 
' 

' 
' 

, 
' 

~ ~
• 

• 
~

--
~ 

0 

" 
'
:
,
 
._j--

:,::~
: t:

 +1
:::

~:
:::'.

'.:::
t:'.:

::'.:
~~

=~
=::

:'.~
ti;:;

~:=
+=

14
~~

~~
---

: :_
;.;.

; H
-'

-,-,
-i-

,+
-~

...
:..

1-
-..

...
1.

...
.;'

_,
.,'

--
' _

_
 ...;

.,. 
_ 

_;
__

..-
--

--
-, .

...
...

 ;-,.-
----

'--+
..,..

---,
_4'

::;'.
:,';_

:.:_
t-:_

-:_-
:_::

1'::
;:::_

:_l_
--ll

--l-
-..:.

_-_
;'_:

...._
j__

r-..
.'-,,

..-:.
...-'

-;..+
1 .....

 1-"'"
_._--

t_._,
__.-1

_j_;_
;-..;-'

-1-+-
'-+1-4 .--.,.

--t2.
,.;-t;

.f_;-
--__

:-_;,
..t-l-

•-,-+
-;--t

.1---
t+--t1

---;__
.~1

'.:i':
:.tt

•~-
-C

-
I 

.....
. -..

, ....
 _+

 ...
 ~t"

•I1
. .. -:-

:H-
'-'-.

..... +
--

--
-J

--
-,.

.,1
-+

 ...
...

. -+
-!

-~
__

,_
__

._
....

J_
 

I 
-

I 
-
.-

,-
.

. 
"
:
 

r-
! 

. ;
 I

• I
 

.~
~
 

I.
 

I 
'
t
 
I 

-
~ 
~
 

;_=
-,

'-
: _!
~_

•_
r:~4

-J_
:_:

;_-+
.._-;

_·..,-_
,_'."j

_-:"j
_:'-:
i_;

_::
::::

::::
j":

_1
"::

:::~
;:: ...

 •:_
:-'~~

~ ...
 -, -;

...-,-
-;..; .
.. · _:

-1-
j-+

---',_
;-,-

-'.'-l-
-f-r

~;..
--'-_

 -_ -
1--t -

_ -_
 -_ -_

 --1
-f--_

-_ "
"_ -_

 ...... ~
--'-_

 -_""
'_-:

.,."
':·~-

•·:
:_·.

::_·..
;;=

~_:
:=1

--t~
:1-

+_
;-_
_

 
-·

_· -
-t..,·i=

4"
"=·=

:=_
;-_·..;

J:"
:~.

,._
:=r

-~:
/::

/::
..:

;:t
~-

-~:,.
.._

:-:
-'-

J
_.

;.. ..
 

-~
-.

,...
L"

-_: 
_.

:_
l -

'-'-
·-

·-
· ...

 ·-
·-
-. 

-.
J
., 
-'

--
'-.-

..
. ~

-;
--

-1
'-

--
--

--
'-

--
..

:.
--

-r
;•

--
~

 ~
~

,,
-.:

..:
---

-'~
·..,

_,
....

__
....

,.-
+-

....
..,-

,-
,.

..
_-

+
--+

<>
+

-1,
 '-

...,
..1

-r=
r--

=f
 

-
..

 !
-' 

' 
-
-

!-
.

. +
 ,. .
 .

 . ,,'1-
---

-~
---

I
-
-
'_
• 

,
:
:
•
 

:
• 

· 
..

L
.l

..
.-

-1
 

I 
·

. 
-.

!.
..

..
1-

•
•
•
1

1
; 

-
.
-
-

_.
_,

_ 
~

1
·
1

t
 

I
,

,
.

, 
,-.

--
,-

--
-r

t~
--

,-
-•

+
r-

.,.
.-

..j
--

-:
--

t-
t.,

,..
...

.. 
O

' I
 I 
~

-
:
-,,

-,,-
.+_

,t::
-:.

t~
-:.

::4
i: ..

... _
• t-

-. ;
:
:·_

_,-l,
•~~.

..;..:.
_-_-,

...
t-~

""'r'-
Tl-

-!-
\1-

-1-
1--

---
,..;

;;: 
'I

 
' 

. 
' 

. 
' 

. ,
· 

. 
1-

,-
,-

--
t-

--
-'

-t
--

'-
'-

--
"-

--
'.J

 
~

-
-.-il-

---T
j--:-

J..-J
..,.,.

...._
,.---

'_;.J
-,...

-j1-
-.:..

,--_-
_-

; .. -tt
..-""

'-;-"1~-
,--t.

.rJ-
-,...

+f-
+/,.

-+/,
1.-l

_..-
i..( .. t..

f.:-
_r_

=.
 __
 '"'C

) 

-,
-.

..
,.

_
 ---

--1
 

_:
:;..

,,r-
:-;:

:• ~-
:::

~=
=~

~~
t::

tt;
:::

:jj
t::

::~
::.

:::
:::

-::
:::

.4
-
-
' 

' 
-,

 
" 

' 
' 

· 
· 

· 
· 

· 
· 
~

-
-
-
''-

·;..
.!-

'-' -·_
:.-::

:..t~
--:.

:.'-.
.;.1

-.c.
-_-

_-_
-:::

..t--
:.:.:

.-:;.
""._

~--
-'--

:::.,
:i+

-..,;
....,

+rt
1-1

-i-:
-~-

-"-!
-t-i

""C
""r

i-i-
-!-r

+"-
--'-

-'--
i---

-'-+
-..-

---i
---

'--;
..· .......

,+-::
.:
:·.:

:_·
i1

---
-

· ;
...• ~_

. -
+

-
-
'+

'-
~

•-
,-'

-l
--

'-.
-J

.-+
+.

,..
...

..,
...

,+
;-

.,-
.t.

..-
.+

;-'-
,'-

''-
i'

+
·-'

-'-
--

!-
t-n

-+
1!

+1
--

~'
--

-1
:=

:~
J-

-J
--'

--~
F0

--
o1 

--
-.

+
, ...

... '-
-'-

-.-
+' .

;.' .
.. '..;'

...u
...;.

..-
\~

'\··.
:-'·--',-.

... -~1
-:.

..,.
..: ;...· 

,-
;.

·>
--

+
..

..
..

W
..

' 
__;

_'..c·
-;

'·-
--

+' 
_· -·
-+

--
+'

 _· _
;_

_
-1

--
,-

-t
-·

,· -
:-' .,

.·-
r.

--
:-

:-
H

h-
--

-:
:-

.~
~

-t
--

:-
:-

t-
-:

-..
...

 +
--

-'
--

i-
-::

:t:
:::

::=
:::

:=
=t

==
::J

==
:t=

=:
:r=

=t
:=

::1
=:

:::
t:;

:;:
:'.:

:::
t::

:::
:::

:t:
:::

:::
:t~

=~
~+

:t:
i:i:'

.~U
) '

 ' 
. -

10
' 

: '
 o

 
, 

: 
_•;

_II
-
-
-
!
-•-

-
-
'-

' -
-
+

• _
_ _

_
;_

..
,.

._
~

1
-4

-1
-+

.;
._

 
),

r-
--

-"
-!

r,
--

:-
-t

.,.
...

,-
+

.+
~

;.
.J

..~
0 

.•
 _
-
'-

'-
-
-

~
-
-
-
-
,-

-
-
,-

-
~

..
.,

!_
_

..
.L

 
· 

I ·
 

· 
' 
.
.
1

.
.
.
.
~

• 
' 

' 
' 

I 
I 

~
 0

.,.•
 ~

•-
--

.-
--

l'v
(.1

1 

~ 
0 

• 
0 

• 
l 

. 
i 

. i:::
'._

 ;__
j_·l
 ·_:;

:; :'
.::

~t
;~

:;_
-r.

---
'+H

-1
--

-t_
~-

;:,
q.

-;,,
:_~

~-
=-

-,.
:.+

-:_
~-:

:_t
_-

::_
-l-

--'
---

---
+-

-_
..:.

_4
-fu

-1
-.·~

· -
-1

~
~-
'_

__
j...

_:
 

.:
2

::
1

:I
: 0 

• 
:-;

,--
---

;--
t; ...

. , '
---' 

--
I-

''-
-'

--
-' 
-..

..
 :::

er~--
-. .t:

:::r
=~

+~
=z

t;_
:t~-

:J1
:-rf-

½-._
;...;..-

1--
-'""

-
=~

.::;
;':"

;:::
~~

~•.
..L

..,..
,..',

..~
1-~

_,_
+_

~-_
,_"

"--
r-t-

t~;
_ ...

 _'._
_:-

-_;
-.c

"::_
1:-

:_' ~
· _

,_.
:...

._~
_7

_;_
_f'

"1
l~-

-;-
--i

, _
:~I-

~-
:-· -
1

~
~

'-'+
-•-·~

"'.,
._-

~~
,_.

.::.~
-+ .. --+

 ....
 ,i:;

:.-
,; 

;: ·
 

~
1

-
-

--
+

--
,."

g
::

; 
-
~

;
 

· 
·:

' 
· 

; 
· 

·~
-~

-· 
:--i

ii+
:---

i !
-'-

--
-.

.'-
· ....

.. ,-
+

-.
..

. 
~ 

r 
·' 

:-
o

 
--

,..
,..

,..
.,.

; •
 ..

.,
.+

-+
--

-'
~

f-
-~

+
-1

-.
;.

_
.-

"-
,-

\.
-'

--
i.

..
:.

_
-i

-.
;,

..
.:

.-
-'

--
--

-
...

...
. -

-,
-'

J
:"

'<
r.

-
, 

""
r: 
--

r,
--

,-
--

_,
...

;-
-;

-T
+-

-
--'

.-'"
"'-

-
,

-
-1

--
--

--
1

_
;_

_
--

-"
'-

-. 
' 

' 
' 

' 
' 

' 
I 

I 
I 

I 
I 

..J
 

·~
.-

f-
,..

...
.O

..C
..-

t-
--

-

~.::
-.r.;

.;:-:
1~~

 ... t;tr
:r~

.t.t
.t.t

.tr~
i-'-

--"
+L

+'-
-4-

-i-
'---

....
..W

•~
7

L
 :

 
: -

-
-
1

-
-

...
 -+

-'
-· 
...

. • 
...

. 
• 

...
.

. 
l--

'--
-..

...
...

...
...

. ++
-1-1

-11
--·

--
-1-

:-~
t7

:--
:-c

-r.
·-+'

-s-'-s
-·+

--½
--+

--'
:...

!:--
+i~

:_::
-'--.;_'.

_ 'r-
_-

-,
; 

_
_ ...J_
'-

-
-..

....
....

 ~,
 _ _

;_
, --

_ 
...

. _ 
.-.~

--
.-
.+

 ....
.....

... -
-_

_.
'--

1-
:-t

-Y
-"

.'--
,;+

+.
.:.

,.-·..
,.· tt

::,
"C

:t-
.:j

r::--
-::::

..:::
:':-

7"::·=
(",, .......

 :·N
H

·t
t

...
,-,

+-
j!-

,-j
+~,

-r+
+,-

-t-,
+--

t-,•
+

r
.
+

--1
-1 ;

--,
 ....

..,E
H-

_-_-:
.. 

_:;:
:j_:

t.:}
t_•-,1

•;1•.
._.1

.t_
:r_

tj].
:!"

"-~
'--'~

-~,-
j:

j:
jt

:t
t0

::-tµ
.:':t.:

'jj:':
;_"!

_1_
}-:_

::-::
:,t_

-:_-
:_::

1-:_
-:_-

:-._:
.._

..~
_,

-_:_
: ;..;

 ... ~_:
_,:;_

;-:_:-
.1::

-:i.
::::

_~
,:,:_

-+;
_-_

""_
--,;

:..:_
'-1.

,.~ .... "
°"---

""'_.
..,_1

-_-_
 ... _ .

.... ~ 
l~

 
. 

'-
' 

•'-
';

; 
~

~
..

..
..

j.
..

;'
;;

;
:

' 
. 

' 
1 

, 
rr: 

:1: 
g;

::t
t,:

 :
:: 

0
,A

J
T

 H
o

. 
U

C
 0

10
0-

00
 

,1
1

1
1

1
 

! 
• 

,.:·
 •• 

t 
i 

C
 
j,

 l 
,,

 
I•

 '
I 

' 
i 

I!
' 



, I 

,O
 

' 
I ' . 

~
 tH

-l 

-1 
L

C
)• 

• ' 
'-

..L
 
-
-

-

0 
.... 

'7
\ 

-++t 
'
!
.
 

:-

H+ 
11-~

-,~
• 

1
~

2
-1-

9
2

-

I 

n
o

o
-<

>
0

10 :>n ·o,., lW
V

H
:) 

,~
 ! 

I
, 

I
,

, 
• 

I 

I
, 

I 
I 

I 
I 

' 
I 

I
"""..._

:
. 

I 
• 

.,._," 
• 

r,., 
I 

. 
: 

I 
•
'
 

I 

6.. 
I 

I
. 

J
r
 
-
-

· 

~ 
'"" 

, 
w

,, 
I 

I 
.:. 

I<
' 

'
' 

f
' 

•
I
I
 

I 
I 

~
 .. 

~
· 

'
1

1
1 

, , .... 

, 
I 

. 
..... 

' 
I 

·,1:·::
~

--il~'~
'.I•;::•~

;
:· 

; 
: 

'. 
• 

I 
~

~
-
:
:
 

I 
-
~

 
• 

• 
I 

I 
I 

I 
: 

I 

.. 
' 

'
I
 

I
'
';

 

I: .-I:-.-+
~

"ie
 

,
i 

~--+-~,·· __ ,, 
I

.
, 

. 
·
,
I

-:"
.

,
; 
I
,
,

, 
· 

'
I
 

1,,. 
I 

'I
'

' 

! 
1

1
1 

, 
• 

1
1 

. ,-.__ 

, 
. , 

, I-'-'-'-' 
. . 

~
. 

,, 
' 

I
•
'

' 

,,..,, 
. 

'"' 

.
.. L.i..'

, -
. : 

. 
--

I 
' 

IV


' "' 

, , ' 

',, I
'
 

''
' 

: 
'
'

' 
l

. 

_, J
' 

-, . 

,,,_ 

' 
'
I
 

I 

, . IO
 

0 

"' 

'' •o 

'
I
 

-
' 

\ 

" 

::1
1.•

;I(~
 <
 

' 

n
, 

, 
I 

'.Q
U

 

--
' 

~
, 

c ...... 
' 

. 
' 

, 
I 

t• 
'
I
 

-
.-

, 
l 
•
' 

.
~ 

'' 
tr'F"

, 
1

1
· 

I
.

' 

...._,
' 

I
I

• 
l 

. ,J::tt .... ,.,,-
~
 < 

: 

: 
: 

: 
; 

.I. 
: 

: 
: 

~
.~

:-
,-

,...._: •-+.-8++~
~

 ...... ~
~

+
.
~

H
-
+

-
'-0 ... 

, •, +
t
~

 
~

: 
I 

-
. ,., 

I 
I 

l 
I

p,,,: 
I

: 
I

•
••

' 
I 

·'"·~
 

''' 
·

·
I 

I 
I

.
· 

l\
h

 
I 

I 
I 

' 

' 
,~

 

I
' 

. ' 
" 

', r ... i 

I 
: I

:
.
 

; 
. 

I
; 

'
I
'

' 

'' 
' 

·,
• -
' 

'...,, 
• 

J 

, I\.',... 

,. 

I 
1

' 
I 

. 
'

I 

'
I
 

~
' 

, ·
' 

'
, 

I 

; 
I 

1
1

, 

• 
I 

, , 

I 
'

'
:
.
 

: 
: 
'
I
 

, , 

'
I
 

·
I

, 

I 
' 

I 
I 

• 
I 

' 

'
I
 

,
r 

l 
'

I 
:I 

.. 
-· 

I 
I<

' 

~
:

1,1 

' 
. ,., 

' 
'' '' 

J 
• 

••• 
,. 

~--
.... ,. 

, , 

I 
I 

I
• 

..,.,. 
,~ ~

, 

.... ,, 

~
 

' I 

..... 
I 

N
V

 

I 
I 

I
•
 

I..._. 
1'

• 

,_ 

' 
""" 

''' '
I
 I ' 
' 

I
'
'
 

• 
•< 

.... _, ' 

•
I
';

 
',,, 

'"\ 

,-.
1

; 

'Ii: ...., 
1
-
.

1 
I 

' 
' 1 

• • • 

' 1
1

1
1 

• 
, .. -· 

.. 1P"" 

I 

; 

... r .,. 
·---' ,.._, 
::c 

' 

, , 

. ,. ,._, 
' 

! 
I 

"' 
~

-

0,-.,.......,...,..,,~
 ... 
,,-....,...,...,-

' 
' 

JC
 

~-, , 0 
' .. , , 1

, 
:c 

' 

• 

'I
 

O
 

' 
I 

... 

-
• 

I 
1

1
1

, 
, 

I
,
 

I 
t 

·, 
I 

I\
' 

_
, 

I 
I 

_L!.,..
. 

' 
1...u...i~H+ :--



N 

WHC-SD-WM-DP-025 
Addendum 11 Rev 0 

WESTINGHOUSE HANFORD COMPANY 
222 S LABORATORY -

A AL YTICAL BATCH 
Lab Segment Serial # : Customer ID: 
R942 3AP891-7 
Analysis: Sample Prep: 
SELENIUM UNDIGESTED 

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

Description Lab ID Description 
1 INITIAL LMCS CHECK STD R939-5596 11 
2 REAGENT BLANK R940-5696 12 
3 SAMPLE 3AP891-7 R942-5796 13 
4 FINAL LMCS CHECK STD R946-5596 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 133838A/0.500 ml 

--
; 

Lab ID 

Final Vol. of 
Standard 

NA 

A-6000-881 (03/92) 

---· 77 



SELENIUM ANALYSJS - -UNDIGESTED SAMPLE 
WHC-S0-WM~DP-025 
Addendum 11 Rev 0 
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Anal e: Se 
Procedure: LA-365-131 

WHC-SD-WM-OP-015 
Addendum 11 Rev O 

WESTINGHOUSE HANFORD COMPANY 
222-S LABOR.A TORY 

CALIBRATION RECORD 

Revision: 8-1 
Instrument: PERKIN ELMER 
Technol ist: D. R. JACKSON 

Calibration Standard: 132838A 

Date: 1-29-92 

Dilution Concentration Instrument Readino Unit 
1 
2 
3 
4 

. 5 
. 6 

'"' 7 J 
' r. 9 

10 
N 11 
- 12 

13 
14 

~ 15 
16 
17 
18 
19 
20 
21 

0.000 ml 
0.200 ml 
0.400 ml 
1.000 ml 

Comments: 

0.0no 0.000 
20.0 na 0.274 
40.0 na 0.468 

100.0 na 1.132 

-

A-6000-882 (0':?i/ 

--- 79 
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Lab Segment Serial No.: 
R942 
Analysis: 

•. 
WHC- SO-WM-DP-025 
Addendum 11 Rev O 

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

AN LYTICA BATCH 
Customer ID: 
3AP891-7 
Sam pie Prep: 

ION CHROMATOGRAPHIC - CHLORIDE UNDIGESTED 

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

Description Lab ID Description 
1 INITIAL LMCS CHECK STD R939-5572 11 

. 2 REAGENT BLANK R940-5672 12 
3 SAMPLE 3AP891-7 R942-5772 13 
4 FINAL LMCS CHECK STD R946-5572 14 
5 15 
6 16 
7 17 
8 18 
9 19 

10 20 

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

LMCS CHECK STD 73C11DC/.100 ml 

Lab ID 

Final Vol. of 
Standard 

N/A 

A-6000-881 (03/92) 

-·- 82 
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ION CHROMATOGRAPHIC AHALYs.IS (CHLORIDE) - UNDIGESTED SAMPLE 
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Lab Segment Serial No.: 
R942 
Analysis: 

WHt:-S0-~JM-DP-025 
Addendum 11 Rev O 

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

A ALYTIC L BATCH 
Customer ID: 
3AP89.1-7 
Sample Prep: 

ION CHROMATOGRAPHIC - FLUORIDE UNDIGESTED 

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

Description Lab ID Description 
1 INITIAL LMCS CHECK STD R939-5571 11 
2 REAGENT BLANK R940-5671 12 
3 SAMPLE 3AP891-7 R942-5771 13 
4 FINAL LMCS CHECK STD R946-5571 14 
5 15 
6 16 
7 17 
8 18 
9 19 

10 20 

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

LMCS CHECK STD 73C11DC/.100 ml 

Lab ID 

Final Vol. of 
Standard 

N/A 

A-6000-881 (03/92) 
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ION CHROMATOGRAPHIC ANALYSIS (FLUORIDE) - UNDIGESTED SAMPLE 
WHC-SD-WM-DP-025 
Addendum 11 Rev O 
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WHc~so-WM~D P~o2s 
Addendum 11 Rev 0 

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

A LYTIC L BATCH 
Lab Segment Serial No.: Customer ID: 
R942 3AP891-7 
Analysis: Sample Prep: 
ION CHROMATOGRAPHIC - NITRATE UNDIGESTED 

Instrument: Procedure/Rev: 
DIONEX 4000, WB54428 LA-·533-1 05/8 -1 
Technologist: Date: 
M.MYERS 1-10-92 
Starting Time: Temperature: 
NIA NIA 
Ending Time: Chemist: 
NIA D.HERT 

Description Lab ID Description 
1 INITIAL LMCS CHECK STD R939-5573 11 
2 REAGENT BLANK R940-5673 12 
3 SAMPLE 3AP891-7 R942-5773 13 
4 FINAL LMCS CHECK STD R946-5573 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 73C11DC/.100 ml 

Lab ID 

, 

Final Vol. of 
Standard 

N/A 

A-6000-881 (03/92) 
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ION CHROMATOGRAPHIC ANA YSiS (NITAATE) - UNDIGESTED SAMPLE 
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WHC-SO-WM-OP-025 
Addendum )l Rev O 

WESTINGHOUSE HANFORD COMPANY 
222 S LABORATORY -

A ALYTIC L BATCH 
Lab Segment Serial No.: Customer ID: 
A942 3AP891-7 
Analysis: Sample Prep: 
ION CHROMATOGRAPHIC - NITRITE UNDIGESTED 

Instrument: Procedure/Rev: 
DIONEX 4000, WB54428 LA-533-105/B-1 
Technologist: Date: 
M.MYERS 1-10-92 
Starting Time: Temperature: 
N/A N/A 
Ending Time: Chemist: 
N/A D.HERT 

D ascription Lab ID Description 
1 INITIAL LMCS CHECK STD R939-5576 11 
2 REAGENT BLANK R940-5676 12 
3 SAMPLE 3AP891-7 R942-5776 13 
4 FINAL LMCS CHECK STD R946-5576 14 
5 15 
6 16 
7 17 
8 18 
9 - - 19 

10 20 

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

LMCS CHECK STD 73C11DC/.100 ml 

Lab ID 

Final Vol. of 
Standard 

N/A 

A-6000-881 (03/92) 
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ION CHROMATOGRAPHIC ANALYSIS (NITRITE) UNDIGESTED SAMPLE 
WHC-SO-WM~DP-025 
Addendum 11 Rev O 
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Lab Segment Serial No.: 
R942 
Analysis: 

.. 
WHC-SO- WM-OP-025 
Adde ndum 11 Re v 0 

WESTINGHOUSE HANFORD CO MPANY 
222-S LABORATORY 

ANALYTICAL BATCH 
Customer ID: 
3AP891-7 
Sample Prep: 

ION CHROMATOGRAPHIC - PHOSPHATE UNDIGESTED 

Instrument: Procedure/Rev: 
DIONEX 4000, WB54428 LA-533-105/8-1 
Technologist: Date: 
M.MYERS 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 R939-5574 11 
2 REAGENT BLANK R940-5674 12 
3 SAMPLE 3AP891-7 R942-5774 13 
4 FINAL LMCS CHECK STD R946-5574 14 
5 15 
6 16 
7 17 
8 18 
9 -- 19 

10 20 

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

LMCS CHECK STD 73C11DC/.100 ml 

Lab ID 

Final Vol. of 
Standard 

N/A 

A-6000-881 (03/92) 
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WHC-$0-WM-DP-025 
Addendum 11 Rev 0 

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

ALYTICAL 8 TCH 
Lab Segment Serial No.: Customer ID: 
R942 3AP891-7 
Analysis: Sample Prep: 
ION CHROMATOGRAPHIC - SULFATE UNDIGESTED 

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

Description Lab ID Description 
1 INITIAL LMCS CHECK STD R939-5575 11 
2 REAGENT BLANK R940-5675 12 
3 SAMPLE 3AP891-7 R942-5775 13 
4 FINAL LMCS CHECK STD R946-5575 14 
5 15 
6 16 
7 17 
8 18 
9 19 

10 20 

' 

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

LMCS CHECK STD 73C11DC/.100 ml 

-;-

Lab ID 

Final Vol. of 
Standard 

N/A 

A-6000-881 (03/92) 
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.I ()f') (~ 

(1 1 EiC::' r , J. " ;.:,:.1.,; 1 I . . 

I •, ,. ... r' ,-•, 
c~ ., .. ,:: ,:: 
·· :- .• 1::r .. 1 
... ( J •• ,..:: ;. 

-:~•::; s1..--: ~:_;. 

.1. ~::. •1 s·•r.? 
.r1 :~_:, ~.=:, ... :, ,· { 

c·c,ci-::·:· 

... 2 

t 

•J ( •. i 

1( - 1 ,. 
•. ,. r.· 

·, . ' 

File.-C:IDX!DA T.-41!1101!!861.0!11 S!!.1?1ple: LMC-S!?JG1 !DC 

n 

3 - NIIRITE 

'_~1•·~rl_ __ Il ____ . __ ~:.,,,~llll'sr ... (
1111
M""'E--- _, 

I I I I I 

2.00 

I I TTTTTTTT'1• 

3,00 4.00 
Minutes 

I ,i-m-T7-,--rT'J 
5,00 6,00 

· SIGNATURE BELOW REPRESENT THE CHE MI CAL 
TECHNOLOGIST THAT COMPLETED THE ANALYSIS 
RUN ON PAGES 98 TO 112 . 

\-10-92. 
---· 98 
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__ ____________ _ Rt!/4,~~?0. ___ ... ... ___ _ ______ ________ ___ _ 
r., 1. C:· I 1.-: !::F· :· J-.r!_J·,1 -1! · '..' .,,t,···. F 1-:i ~1 =\r • j,:, ·:>.l: '.'·.·· .-: :-~.; 1c:·:•:·,:: 

C : '. ,:J : '. '. ,:j r.S I_ ,°c:'. \ ··:.' l_ r: l J. 1, ("\ I l _I_ • f l ( l '., ' 

c. : ·. ,j ,: ·-. ,1 ,F· !:. h e,-:! · .. '.:::-\. :::, I F t·! J. • ,,, ,- , 1 

'.:: •,'!::: I. c--· ,n :: .1. 
·;· ::::: :·•: :;::· :··- ·::· ·:: .... ·-· ...... ·- ......... -- ... -··· ·- . ... . -- ... .. .. ---- - . - . ··- .... - . -......... . . . ·... . - ..... -- --..... ........ ; ................. •· ........ . -··-- -····· --· ·••··· .. ·•• .. ---• .... -···· ..... ·. 

'-. 1u1. 1 .. 1r 1i::. 

.: ~ l- I ·, ! . I I ~-. l 

~-- ! ,: • 

t· !'_.\ ff, 

F,··,t Ct,rni:::•nnr, 1··,t 

T .i_,,.,c, r-1.-:.·n, c· 

D TI...UfTU!'J F( 1Il·1 1·:3 r:.:",T [ ::3Tn::::· r 

Co nc:r:· n l:.1 ·,, t ·. ,::,, ·, 

Fil~: c:ldxldatalR 1011001.002 8tUnple: BUNK 

0.105 

r-,... 0.080 

~. 0.055 

r-? 0.030 
us , .... 

_1 5 

·-0 ,020 

- -0 .045 

-0 .070 -----~~~~~--< 

°' 0.00 1.00 
I I I 

2.00 

r I r r n,-,m I , 
3.00 4.00 

Mimrt@s 

l i_·,, __ ) I) 

r:,i-- P,,1 H I. • :-~\..' c .l t.::, 

rrrrr I' 
5.00 

C: ;_; ,· i f:" 
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.. _ .. . ... -- ---·· ---- -----
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-···. ~~ • :~:. .:~!- ::· 
" :::r:· 

' - ..... 
" ·• :_:}Lj. 

L) .. :) 

.::. ~ ,:..C; 

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

Fiie: C:iDXiDATA f!J1011001.O06 Somple: R942 

'4 - Unt.r,,.lwn 

I 
I 

-;z 80 .001] 

M l -E!i 55 .000 3. NITP.ITE 

I 
• 

~: ~ ~?9 / ~ z. CHLO,mo~ 

5.0.JO ~ _____ __..,;®-l-i-:;.;,• ,..-:- _ ~ 
! 

~ --~ ·:··•~ 

~ - t'H{)~~HAi £ 

i 
I.! - 8ULF.~.TE 

j 

_._,~ 00" L.' ~.-•• - .---- , --. - .- . ---~---•• - ,.- •• -------. ---.--~----- ..---,-----------c-r-,-~ • ; . I . . I • ' • • I 

i .GO 2.00 3.CG 4 00 : .• 0 : .00 
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DATA REPROCESSED ON Sun Jan 12 19:35:14 199= 

i<93i- s.s?.3 

: =-- · - -- -· -= ======= = == ========'-:::.I!? 'f(p_=.;=-=,., ::: === :::-: === == === ===== == = == == = ==== = ==== == = = = = = 
. Samole Name: LMCS/73C11DB55~.1S7~~7/ .~ D,:>.te: Ft-i Jan 1 0 02:'.:il::~6 1992: 
; Data File : C:\DX\DATA\91011001.D10 ~ : 

Method : c:\dx\method\SYSTEM1.met f 
ACI Address: 1 System : 1 Inject#: 10 Detector: CDM-1 

•=================================:--- - - -------------------------------------

<EF'OFn VCJLUME 

1 

DILUTION POINTS RA 'rE START STOF' ?',REf'1 RE,J 

::.:tern a 1 

F'k. 
Num 

1 
2 
..,. 

', 

4 
r_:. 

6 
7 

F:et Component 
T imP Nam£? 

1 . 12 FLUOF-: I DE 
1 " 53 CHLDF:IDE 
l .Tl NITF:ITE 
,..., C ' ' "'I .. ::. .. ... ,..::. 
:~. 83 NI TF:('1TE 
'+. '27 PHm=.i~-:•1-ff) TE 
5.42 SULF 1HE 

101 

Concentr-ation 

c-, .607 ~•1 

8:~ . 4..,.,..., 
.. .).L 

~1::\:~ • () ~l9 
343::;l,(, .4 . 1()('.jl 

tJ 7 J. . 44U 
52B. (361 
6H3 . LJ.9~, 

File: C.-10 • .\1D.-4 TA 191011001.D 10 Sample: LMCS/13C11D8 ....., 

' 

.500 

3.000 

10.500 

,s '1.ooo 
0--

5.500 

3.000 

3 • NITRITE 
4 -1Jnk90'fWTRATE 

I I 
I • FLUOR/DI. ~LORlDE 

I I 

0.00 6.02 

Heiqh,t 

1698 
1654 
5018 
4 396 
4312 
1164 
2986 

I -PHOSPHATE 

I 

1000 

Area 81. %Delta 
Code 

9360 1 6. :.s 
824 ::::: 2 (> .. 22 

2:A 1l96 
,, 

(>. 9 :..1 .:.. 

339'~6 ') 
..:.. 

41380 ., -0 . !.::,fJ ..::. 

1:::i470 1 ·-0 .08 
46460 1 -0.06 

7- S\.ILFAlE 

I 

-2 .ooo t-.-...-. ....... -r---T"...-, ....... , ..,..1 _,,...,........-T"...-..-.-....... ,-1..-.-, ....... -.-..-.---.--..-.-, ..,..I_,,-,..-.-, ....... -.-..-.--.,-1..-.-, ....... -.-..-.-...-..-.-, ..,..1 _,,...,......-.-...-..-.-....... ,-1 
0.00 1.00 2.00 3.00 4.00 5.00 6.00 

Hinutes 

--
··-- io:1. 

::. 

; 
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DATA F:EF'F:OCESSED ON Sqn Jan .1.2 19:35:14 1992 

J2~-$S73 

-= - === =--· - - -··• --· ... ··- --· --·-- - -- -- - - ____ j!.?.}/~IP.. _______ -·· -- - - -··· ·-. -· -- ---·-- ·-- -- -== -·== ===== ========== =====- -· -~ - == 

1le _Name: l:t'-1CS/73C11DBS?~~~7~.5t5_7/ ~ Date : Ft-i Jan 10 02 : 5 1: ~~6 19~2: 
DC,\..A FJle : C: \ DX\DATA\9.1.u11ou.1. . DJU 0,2 : 
Me t hod c: \ d :: \ method\ SYSTEMJ . me t f .. 
ACI Address : 1 S y stem : J I nj ec t# : 10 De tec tor: CDM- 1 

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

EPCJF,T VCJ LL.IME DILLJ rI • N PO INTS RA rE START ST OF' f',RF~A RE J 

)-: tern a 1 1 101 0 ,(10 6 . 02 1 000 

F' I,: . 
Nurn 

r.:e t Component 
Ti mP Nr.1 me 

Co n e en t:r-;i t ion Heioht At- ea Bl. 'l.Del ti:I 
Corle 

s 

1 .1. 1 2 FLUCm I DE C -, .l:.,0 7 . ~·, 
., 1 53 Cl·lLCJF:: I DE R' ' 4 -:-•·, .. ::. .. C. ✓. :. • ...)..::. 
..,. 1 . Tl NI TF: ITE ~.~; :~. ~)59 ._:, 

~ 
. .., ""., :5 4 33S0'1 l 09 .. ::. .. .:i~: . 

r:: 
,.I 2.83 l·IITr::(\TE 67 .1. . 44 () 

O)J 4 . 27 PHm=.iF'l l (\ TE 5'.2:D . 86 .t 
7 5. ,12 SULF(HE 61 8. 4 9'.:i 

File.-C.-IDXJDATA 191011001.D10 811mp/e.- LHCS/13C11D8 

""' • II n'Jo 

.000 

..J.ll .500 

.000 

05.500 

3.000 

0.500 

-2.000 

0.00 

3 • NITRITE 

I - FLUORIOI . CRORIOE 

I I I 

1.00 

I I 

I I I 

2.00 

' - IJnlrtO"'fMIE , 

I I 

I I Ii I 

3.00 
Hinuttr 

.1 698 
l l:i5 4 
!)(I 18 
4 396 
4 3 1 2 
1164 
2986 

1- PHOSf'HATE 

I I I 

•.00 

I 

93/,0 
8~~ '1 3 

3 4496 
3 3 9 9 6 
4-1380 
1~1470 
4 6 460 

_ 7-~11.FATE 

ii I I I 

uo 

I 

1 
., 
..:.:. 
., .. : 
., ..~ 
,.., 
..:. 

.t 
l 

6 . 35 
() - 2 ::~ 
(). 9'.:i 

- 0. '.)!3 
-0 . 08 
- 0. 06 

I I 
6.00 
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-·· --··- ---· · ----------- ----- -- ------· ·--· -·-- ··-:i!:.:·~~}1:_ __ --~--- - - -· __ · ___ .. _______ . __ ·-- -- ---- ... ,:·:·- -- :· - :•·· -,·=~ · ,: · 
. 1111[, .I ;·, f·l.-:11,c!: 1-: r:: nc:.:,':! .!I i-il_ _(,! 11" ,. :,, ·· ~<-ID !vb~ C·: , ·~.r·: : F~· i ,·1.: ·, 1, ! U ,:,··: :' .' <':•:: 1 c;··:·. 

:, /'. . i J ,:-? 

. i' ,,I / '. ': :::; :,;'.', ;:: ;:;-:-,;·;i-_:::: ~;\':;), ;· i. ·,::,< I 5tr;?3 
i" .r ·. I I ! ' I . ! I . {· -, :· '.·:, .. -, I , ·., ,, , : I 1i i !·:.:,---: I !I ·: I . 

;··• ••·.·:-;-: · :: : 

, :: r·c,r:::T ',/ 1.) l__l, _IJ -lE 

. : LE'!' I : i:?, J L 

1:·1 - . 

1·- 111,n 

r;, 1·::! I [ >.,m :::,,:-,( -,f.~f'", t_ I/ -: . i uh t. ( ,, - ;.,, ;:: H .1 .. -.-:r, ,: .! !. I ;· , 

. r i. m r:, 1··. 1:,,. ;r, '-:·., 

At,: £1:/dr/d.tt2/S10f 1(1/Jf,DfJ S,mp/1: ReAGANT BLANK R.'132 

0.008 /...._ 

-{)017 

" 
• I 

1S -0 .042 

e-,:0 .067 

-0.082 

0.00 

177 

M 
\ /\ 

\ ., 

\ 
~ \) 

I I I 

1.00 
I I I 

2.00 

I ,.-r,rTTTTTT,r,rrrTTTTT I I I I 

1M ~.00 5.00 
MinLJ1.~! 

r:~c:;ci;:-,, 
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~ t.'· 
~ ... ,. 

r, ,;i.mp 1 e Name : 
D,::1 t.a File 
r1e t hod 

, .. . :! '; .· · .·•·. 

' . ' ,- : : ,~j ·: 
· ' ; : ! ~ I~· ... • • . • " • '' • 4 • · . . ... • 

. • -_, .. • • · • ' :11 : · - ·~-- ~i/ ;i( .i·~;J;~ ::. ·, : .· 

DATA REPROCESSED ON Sun Jan 12 19:38:19 1 992 
WHC-SD-WM-OP-025 
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. ~ ... •::i!': 
~. - ": ! tl t' 1; l . ' 

r,;> ,ll :i"llj MD_~ Da te: F r i -J an 1 0 0 3 :1 4 : .2 7 1992-~ 
C: \ DX\DATA\910T100 1.D13 
c: \ d >: \method \SYSTEM1. met 
1 System: 1 InjectU:. 13 DetE·ctor: CDM-·· 1 

• I 
I 

-: E F' OFn \/ Cl l _UME DILUT I ON PO INTS RATE START STOP AF:E A F:EJ 

: :-: t ern al 1 

F·I:: . 
Num 

1 
""I ..::. . 3 
4 
C: ~· 
6 

F: e t Component 
Time Na me 

1 . 12 FLUOF:IDE 
1 • ::,3 CHLDF:I DE 
1. Tl NITRITE 
2.78 NITF:ATE 
4.32 F'HOSPHAT E 
5 . 4-8 SULFATE 

2 01 180~, ~,H;c 

Co ne En t ,,· c:1 t.icm 

1 96 . 776 
6 0.1 9 4 

1 3 04 . 7:?:'2 
4460. 9:24 

l :'A. : i2 8 
4 3 L'J.. ::~7 9 

Frie_· C:IDXJDATA 191011001.D 13 Sample: 941 

· · ~no 

. l 0.000 

13 .000 

- 10.500 

C' 
8.000 

0- 5.500 

3.000 

3-NITRrTE 

I -FLUORIDE 

I 

o.eoo '---------- ------

4 • NITP/ITE 

I 

0.00 6.02 

Heiqht 

2 5 4B 
498 

t-,l22 
14254 

10::; 
893 

5 - F'HOSf'HA TE 

I 

1000 

Area Bl. %Delt a 
CodE· 

17129 ~ . 6 . 3 ~, ..::. 

2 786 2 (l . 2:~ 
43248 2 -0. 1 n : .1 

1'.:,0350 1 -::: • 3 4 
1164 1 ·· Cl. OU 

1 3 603 l 0 . 06 

I -SULFATE 

I 

-2 .000 1--,-~-.--,.--,-,,-,-..-,..-,-,-...,......,.--.-.-.-~-.--..---,-,.-.-~~...,......,.--,-,~~~...,......,.--.-.-.-~-.-r--,-,.-.-~~~~~ 

0.00 1 .00 3.00 -4 .00 5.00 · 8.00 
Mlnutu 
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--···· ·······-- ----1-- -- -· · .. ·: ·_,--·1·· · !··•- : 11 ·· 1 ' ' ~: I:;: -,-c~;; - ,;;_···· -. 
::: :·1("1.· l , . , !· i •n:•.·· ... .'' ... . :. L I; 1: . .J 0/~ /1,{./j 

I 
I' 

;··,;_. 

, .. !:. t f i°I 

,l 

13 509 

-:3 508 

r: ·( ! i:: 
.,_,,: I 

'.,'Ci! . 1 !Ii!: 

.c··.-r,r-•!-·- 1·: ~::, r ·: 1
: 

-T __ ; __ ,,,,·:- l·!.;;,·:, 1:._ 

! I !"!"'.:! T! ~ 

1 : I ! ! •(. I r : 
•:·; ; I! _ [. ·, ·1 !-

, ; "· '. ,:; \ ··: , 1.(:; 1 !.1: 1,_11 . (: ·_,_ -'i 

n 11 . ..:..1r 1. ·n-.1 r •f:1.~1-!T~; r:: ;"·, 1 r:. 

::::· __ ·, 1. 

·1 , t :: =~ , .. _., 

r-11e: c: IVXIOBU.W! llfl I l!U I . LI I 4 ;::i8.mp1e: :,4 f-UUf-7...lt:A It:: 

~ • NITRITF. 

I 

1 - FI.IJORICE 

I 

J:: _:, l:.r:: '. F. I · j_ 'I , , ! : I , , 

I "! L··- i · , _,:- l C• ! 

'._i, ( 1-··· • '-~ ' I ~ 

! I ~' .i LI : , ·' 

1:· I 
'··'-' .,.·· 

/ , '.::j _, I -~~: 

'v:i•• J., 

( :1 

I ··.• _I I "· 

- ' ~ ·, _! ~- .: F· 

: 1::, : ! 

,, I 

. ! ' ·:.! -~-.. : 

, • ~tJLf"AT~ 

I 

i, ,, 

·· 11 

-----~---
-1 .491 "TT,,,r,- r ·rrr.TTTTrT"lTT "TT TTT"rT "• TTT7-lTT,T7Trrrr·r t I t r,,,Tm7 

.. '• ' 

0.00 1.00 2.00 3.00 4.00 
Min1J!!! 

5.00 S.00 
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........ - .... -·· ··-- -- ... -- .. ,• ----.. - ... -----. - - .. .. ..... .. ... . 

i ·: I' l"' l·i, " '''··': 
' ,.:· ·, . . l •. 

! : , ,;- I 

,I 

. I -: 

' .. l ~.t I .'. ·. ,::·, J.. _, ·1 Ji 1(:: I ~ !" ! ,--, 

,·::. l F I' ! I ' ,. !' I ' ' 

. ·::.. --~ :· --- :- -·: : .. - . ~: ·• • . :: ... :. .. ·:· 

1:·! i ,_j ·c<' 1 {, l : : : .. ., , I:-;-•, • : 

'' 
I , · •,, I• i ' .:: :: l:_ IJ " 

I 1·-: 

' ' . "·-:: I ' ",: I· ,_. .• I {=· f' I ; I 

r · r :! : 1 

:-··- ,. 
"lu •n 

,, 

n 311 

I '.' .t:1 1 

,011 

M 
3 311 

.-._ I 

i ,· .•1 ·- : 1( . I , i 

! !. ;_;: _: ! ' .! ' ·!:· 
, :- ·, ·_... r , !' · -, -. r ! · F: 

J I : ' ! :· : r 

···- " ~~,.-:-~ 
~ ~ -:. r, , '. ! r -· r :~ 1 !·--

,.1 . • :::· ;.i I·· !· !! 1 :·.F i- !!-':, ·:·::. 

'. .. ' . :,:-:1,·1 '.·i!..I! !: ; ,: F 

·- ,·· , _.,,. 

(: , ., --·. JI ; .. , I_ ; "! I 

' -1 
1 •;, :•I 

• • _{ I •• ! ·) 

r: .. _ i 

··.> r: ·: . , ; I <·· 

Rte: c:ldxldaf8.l9ffJf 1001.015 Sample: R9.ff-SPIKE 

l- t41TRITE 

I 

1 . Fl IJ<Jf\lOF. 

I 

:·.: ' ,. ;1 -.. ·1 

I !1 . ; ' .. i!, I 

. : · ,. , 1 

.:: ... .. 

()' ~ · n1n~f'H/,TE 

I 

i ; /I 1, . 

( . ! c~. : 

·] ·'.'-· 

1 ~-. :''.',· .. ) ' 
: .:i f.'_l 1 ·.: , 

1 ,·1, :,'. 

~·- , ) i 

1' ! 

7 . , •JI ,·1•.TF 

I 

'" l.,L~-, I ! · 

.... ·.-

0811 .-., 

-1 ~~~ -~~-~~;~~rA5·,~ ~,m ~lill --~.J ~~~1.,,.i1 -r1-
1
TTT"n,,·n-r TT111T-,·~1~~,""-,~,·-·1~1 ~~~~,~, ~--~-lT~:.;~ 

000 1.00 2.00 HO 400 500 f. .00 
11in1.1\!! 
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5C' 000 j 
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I 

C:00 i 
; 

-3~-.UL;U 1 

' ~o cue I 
15 .GOO 
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10 .000 ! 
,:: r, ·,r

1 
I .. ,_,_1 1_,,_ , 
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,. : -~~/ _·. 

- ·-··-- ,.,_ -·- --- --

.. (_ ,•; 

WHC-SD-WM~DP-025 
Adden.dum 11 R~v o 

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

...... -.::·-- ::.-: 

'-- f: ; :·· ·-· ···; ~-~-: . 't - .... -- -- -
~-- .__ --~''. l 

. 1··· -:· •)8~ 
1·:,·-

- ' ... ·•· ;-: ., I· ·• 
. , -:--

:.:.:1:::i:.:·. 

Fiie: (:: iDA1DA TA i9 iii ii fill 1. Di ii Sl.l.mpie: R9-f2 

, · NITRATE 

! 

; - FLUORIDE 
I 
' ~ · PHQSPHAT~ 

I (1.000,1---------~~~..-__.•;1,';a,------~~~._ ________ :._ ___ ____ ~--
i 

-5 000½-T-T:T' I ! : I 
I 

i .00 

I l 

' I 
2.00 

! I I I I 
I 

3 00 
t-11ni..11es 

j 
4,00 

I I 

5 GO 

I , 

... ---

e.00 
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Y·. ! -· r lf=: I '•. 'UL'J !·1E 
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... ·-- . ·- .......... ----·- . ·- -··· -·. ···- - - ..... -·· .... --- ..... .. ... . . - ·• --- ··- - -·--··· ---·-· ..... -··· --· - -· ..... -·-· - ·· - ·-·· ...... •· ..... --·· -- - ---- - · - · -- -·- -··· - -- - · - -·· -- - -- -·- - ·· - ·· -- -- -- ·-- ··- -- ··-· -·. -·•· --· •... --· -- ··-· ---· . 

l 
, ... , 
.,: 

f- , 

. ! . \U Fl .uc·1r? ! L•F: 
J ,, 5>'. !~,HI I IF l [ >! '.'. 

1 .. 7 '.'5 ~•! ! T !7-: I ! :~~ 

? . f:L: r·l l 1 ,::(, TF'. 
, 1.,, :,: •-::> i=- 1-1 c::,;r::•H f.,,T [ 
'."·. Z7 ~:; 1 •. 11 .. F (YT 1c, 

IDZ.,9 
\01-~ ~.:; :~ ::-:, .. ' ) ~·.-, ~3 

:':, •• 1_ ·:·; " ) " r;_~ 1.. 

r-.... File: c:ldxldt1.f:,,191011001.D20 S:,mple: LMCS/13C11DC 

5.453 
.. 
I"':' 4.453 

., .453 

' us 2.453 

M 1.453 

0--
0.453 

, - IJnltnttwn 

j5 - NITnhlE 

I 

.!. ·1 ::1 

4 ~:>31. 
J l !:1 1 

6. PHOSFHATE 

I 

q ,:,·) .<'.! '.3 
.1 :::,>1::: 

7 • SI.II.FATE 

I 

l 
, ... , 
.,:_ 

:.? 

-., 

1. 

1 • I I 

11 • ' · ' i 

ll_______.,, 
-0 .54i ,~1~~~-~~·1~1-~:.:~.-~;--,~~~~·~~~1~, ~1 m-rr-rr7~rrr--,-1--, I I I rrT~ 

0.00 1.00 2.00 3.00 -4.00 
MlnutH 

5.00 6.00 
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DIONEX METIIOD PARAMETERS - SYSTEM1.MET 

.• ' 
M 

r 

_ .. , . :,;-\\,P..::,. System Par-ameters 

· -. (System Mame : system1/qpm . 
. ·•·. '".t Numb~r of Detector~. --, .••••••• · .·· , ••• · ••••••••. •••••••••••••••••• 
,\l~~_Dete.ctor 1 Type~. ·;·:;~ .. _'~·· ..••. ,~.!~;. •••••••••••••• ~.~ •• ~ •••••• 
·}ffi•=Det~ctor : 1 rea_l _ti".'~siiylot ., sc~~~./. <.~•S) •••..•••••• · •• ~ ..••.•... 

•.:-.' ··<~- -~.:, Rur, ._.:; 1Time ·( minL,tes) ,: _.- _•· •.••..... ~, ~--• .•....................... 
:_ }:,6.~~PM.~-~ -- Rate (sec::9.r.d_s) •••••••• '.',' ••••••••••••••••••••••••. 

,, ,;';,~n,:: , i\'l', . .· . ··. , . 
·. : .. 

DETECTOR 1 PARAMETERS --
Report Options 

Save Data File •••••••••••.•••••••••••.•.....••••••.•••••••. 
Data File Mame: c:\dx\data\91010801.D07 
Cr-eate ASCII F:eport File ••..•.•.•..•••..••••••••••••.••.••• 
F' r in t F: e pot- t • • • • • • • • • • • • • . • • . • • • • • . . • • . . • . • . . • • • • • • • . . • • • • • 
List Peaks l'Jat Found in this n.m •..•.•..•...•••.••..••.••.. 
Report Unhnoi•ms Found in this run •.•....•...•....• ~ .......• 
Pt-int Chr·oma toqram •••••••.•....•.•....•••...•...•••....•... 
t1ut0Scale Crwomatoqram to H.i.qhest F'eal,: ...•.•.••..........•• 
Fill F'eaks i•,ith, Color •••.••.•.•...•..•...•..•••.••.....•.. 
Dr·avJ Gr.id Lines on Chromatoqt· .:1ri1 .•..•..•.••.•..•...•..•••..• 
Labe 1 1tJi th F'1?ak f\lumber. : .••.•..•••....••......•.... .•.••.•.. 
L.~1bel 1tJitti F:etent;ion Times on Chr·omc:ttoq1·- .:1m .....•.•.•...•..• 
Label 1t1ith Component t-1.ame .•...•.. : •.........•..•..•...•.•.. 
For·mat File Name: c:\d::\met.hod\dr,dault-..pr· t 

, 
In teq ro:., t iDn F :;src.1ff,e t,-=1-·s 

l 

St::u-tinq F'eal ,: t•Jiclth (second ~:s)... . ................ . .•... 
F'.:;,ak Threshc.lci (m'.,/ ot- uS / data nt i.n l:et ···,·.-.d :, ••••. • ••.•••.. .•. 
F'ec1k Area::: F:e- j ec t ...................................... . ... . 
t, r· e 3 F: e j e c t f o t· I~: e f e r· en c e F' l~ a k '= • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
Perc ent F:r-.:>tt'?rrtior1 fimP l•Jindo1,1 ·for· F:e-r c-~ r-- ence !;•ea l,: s ...... . 

T .i. m:? 

f -~, 
1 . .. .::.\:J 

J.2B 

Inteqr·.:1ti.011 Tjmecf Event != 

Desct-- ipt i.on 

~3ta1···t p1?ak det,?c:t.1.c,n 
'::t.ar-t p,'Jc.11,: det f,ct.jo r, 

f\lumber 0-t l_e ··1!.'!ls fot- Cal ibr-- c.,tion ... . ..............•........ 
Calibt- ,eltion F.L-t T'/Pt? •.•..•....•..•......................... 

· F~eplace • 1- P,·1,::-r::1qe Calibrations •.............•.••..••..•... 
E}:ternal cir- Inten1c.d Calib1-ation ...................•••..•.. 
Calibrate hy 1';rea or Heiqht ..•....... .. ....•.......•.•.•... 
Default I n j r.:?c t ion '•/o l t .1me, •••••••••••••••••••••••••••••••••• 

Def =' u l t D i l t .1 t i on Fa c tor . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
F:e:pc:ir1se F:;;-.:t:or fat- Unkno\•m F·eaks ............•............. 
C a l i b r a t i on 5 t and a r · cl 1/ o 1 um e . . • • . . . . . . . . . . . • . . . . . . . . . . . . • . . 
Intern.:11 St:.and ;;H·d 1/olu,rie .................•................ 
S."mple Unit .......••........................•............• 

1 
CDM-1 
20.00 
6.00 
0.20 

Yes 

No 
'(E·S 
1,Jo 
Ye:,; 
Yes 
'{t?S 

Yt?S 

Mo 
'r'es 

', es 

l C . ;:, 
,: , ~ 5,)1') 

1. ,:: C>U 
.~ i)() () 

~!. •) 

6 
1Ju.Jd r·a '.: .ic 
F:E·P I .::ice 
t:. ::t .? n 1.,.=: l 
;;1 -t:~?. 

1.C 
1 1) l . ,:, 
1 . (I 

1. U 
1. • () 
F'F·t1 

1.09 
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I...., L.J 111 •_, \ ....J i I i;: I I "- fl , I . I ~ • • I \. J I • .., ,-J - • • '- - ,._ • • ""- -. .__. • • 

Reference F'ecd :: FLLJOF:IDE l•Jindo1,, Size 
Amc,unt = LO + ~:1 :tArea + 1<2 *A rec1:t-*2 
i:::u =-0 6 • 84259E-002 WHC -SD-WM-OP-025 
Vl == : , • 41881E- 1:io:, 
1:: 2 = --t, . 0 0022 E-C>J 1 Addendum 11 Rev O 

L i .'VE' 1 An1our1 t At- Ee?. 

1 1 • l OOOOE-UO J 190:;:· 
2 2.BOOOOE-001 4::56 
-,. _, :, . 60000E-001 8846 
4 1 . 12000E • -000 17365 
5 2. 1 c:;>oooE +ooo •126 7 9 
6 4.22000E+OOO 841 7 ~, 

C:o:-, ,poi-ient # :: C~IL[!i~: IDE 
F:e ·iei- ence F 'i? 2.I :. FLUOF:IDE 
;:1mc.,unt :::: I::.() + 1::.l:t.(:: n ? c< + 1,: ::: :t.J:11- e2. ·:t. :;::2 
i :. ,.) 
1:: . .1 
;::: 2 

= 
= 

: : • 4 ::o::~,E -- (.u.)2 
c;·. ~136::: 1.)E-(H)!:.=1 
- 6. 22::::?~iE-Ol 1 

Lev e l P,mounl 

J 
2 
3 
•1 
C: ~· 
6 

l. 3000C>E--001 
3 . 30000E -O(U 
6. 6 1.:>•.:>0•)E-OO J 
.t • 31 OOOE +(>0 (> 
2. 58(H)OE + (>(, (> 

: , • (>OOOOE 1·000 

Cc;n1pcmE·n t fl 3 NI TF: I TE 
F:e fe 1-ence F-'t?al ,: FLUOF: IDE 

h1-·r.~a 

1239 
3208 
6 ~02 

.1 2 886 
27 623 
53889 

Ar11our1t = f,::o-+ l<l:t.Area + f,:: :~*An'!c:1*:~2 
f::: 0 = 4.419 '.S 4E-•)Ol 
1<1 = l.:::-9994E-004 
K2 = -2.77337E-Ol2 

Lev,:;> 1 Amour-1 l A,-ea 

1 1 . 2:,000E +000 711:, 
2 3. lOOOOE+(H)(l 19523 
3 6.18000E+OOO 39962 
4 1. 22300E·H)01 818 1 9 
C: ~· 2.40000E+001 17096:, 
6 4.62200E+001 328741 

l-leioht 

34 9 
848 

1706 
3 475 
732.1 

1 2636 

f-: etc·r,tion Time 
t•Jindc-11, Si ZE' 

lleiqht 

2:-,2 
"567 

l TS 7 
2429 
::,O :,8 
9 3 22 

F:E•t er, t ion Time 
L>J i r, d m-, S i ;:: e 

Ht=:·iqht 

1213 
30-97 
:,860 

12982-
· 24711 
45930 

7.0()'1/. 

1. -1 :::· 
7.00i: 

1.6:, 
7 . (1(1~~ 

~~ ;. :'.{::. : . . , :,, 
Component # 4 NITRATE ..... Retention ·. Timeii';·-";2.35 
Refet- ence -~eak, ·· ' \ FLUO~IDE , '. ,,., _ l•Jindoi-, .Si:ie/' ,:\iiJt,'~~9,.001. 
A".'ount = 1,: u + ~-ltAre~ .. + , l<.2*Area*~.2,• I(' · ' · ••;~:. 
, .. , , - 2 9sc,6l>E-oc,1 ... ic.,,. . tjmiW!~f~', ·· ·· r-.,.. - • r .... ~j ·,:;- .. ·> · ~ !· ,·, .t., ,.• •' ' ' -..; - , .. , .,..~, 

. . . • . • I ~ ' • :,. • ., . 'I . . , I 
K1 = 1. 56421E-004 )-ifi:;)it ;. ,, . . ,-,, ~f~•~~r ' ( · J,,:,:11'''1,•1!0!~~- , ',\~ 

V...., - -7 17711E..:..011<·c/li•. ' ... ,-, -,.;!,~·--- · · · · ··• - ... ,.'t+ ~••· .. ..... - • . , ., ~ ·' . -. ·/ ,r. t - i . ) -rJ, , ;1) .. ' ,, ' .. . :, ~· ·t1{:~_.: · 1j ' .. 'it,· . 
. ' ,· i-•.l'-1 -- tl'i: "l1~ -~- ,1' ' •i -)W•,:L , ;' ' --- ~"•111· 1··--~ . .,;. ' 

I • • :.:,'-'i',~;:v ~I~ \i[flil .. I • ·11 •11r;t.-~\· •. r . . '., ' '· ' 1 ' ,r.-,'.~.. .,., _. ' 
Level .... , Amqµn' t, 1ih',;r',. · Ari::>a,:.:,; ... , HeiAht ,:{;,:!,~','-.~ . ~ .. ~· .. 
_, ____ _; __ .,.!,-:_.:.:. .. :.:;'.:;_.., l~•~',;__ _______ ;:._;;_:.::_..:_ ___________ .:_::_:.::;~".::t··• • :i.:Z; 

. , . • ; , ' . . ·• i ,.,, , . • L ., - .. ,. • ,, ~: r r . 
1 · 1 -:10000E"+boo · ~~-: -6165 , ·.· _.724·;,.--·,~;':, '• . ; t;.·.· 
2 2 ~ 75000E+000 ''! 5858 ··, . · 1829 .~i•:•;·, ·1. ~ ,,.•.!~J'jr, 
3 s.47oooE+ooo : 32863 , • 3~96?'. ·,·•~ /~ :!:f:r:F..h(r· 
4 1 . 08200E +001 ,:• 68086 .' 6938 \':,:-.-.... t.:-:;·~ · 
5 2.12300E+oo1 144490 14096 /~l ;·:Xr 
6 4 .08999.Et,001 . 3-P,9858 26722 . ;:;,tri r ·•fl t.\.:,:, 

~t}/· ,; i : :·\'· .:;.:/ -: .·· .: ~ 
.·•; : 1 ' ,. ' 

.. . _ ,;•~ _!,,l(1 •. . ·•.~•l;t.•: :. , ,,_, ,,1! I . .. !.: :-': ,-. 
-.· ; ·: .. ,. ,~,,!.~~;M:-.:iv .. . :.. :,1,111 •·<i .- . , .... -. ·· .. -,~# · ,•-:s:1 '. 

<1

;WI:r: tfoF" . <·:!~ki J; · 
1{:r · :;;Jti'' •! , ;1• • . "( I · ' 

. ·t ! .. -;' 
;:k .s 

-: 

, -,. .:,· ., _l..,_. ., . ', -: itill\$!h..<t ,, , ... , .,, ·,~ .. ,··,· , 110 - -/~.- ··: . . :~;~r,~~;r/1··. ..,-. ·. · : _:•./I·,:;}\.,,;~•.:· ): . . , · --,-,;11--1.·· .,
1
, - . ·'-•·.,1.-ir-r..l. _, ~ . ··, , ,_. . ,·, ,- ,, -.-1~t.1;·!i!.~,\t.'. :. i , ·, . 

!; .. l l~ :~ . . ~ : ._'• __ i - . -~•:·-~·~:~:\?.•~:~.'. :~ . .; .•.'••:~~~•-,~ :· .. · 
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Campon~nt # 5 BROMIDE 
F:eference F'eal ,_ FLUOF;IDE 
Amount= 1::: (1 + 1-:: l.lAr-i::- a + 1,::2~.r-·,r·e.d-~2 
KO = 8.78746E-002 
f:::1 = 1. 8.1 ;,.:, :-,E-(11)4 
K2 = ~,.8.t::::,•.)OE ···010 

Leve 1 An;,our, t {-'1f"E•£:~ 

1 l . 260(h)E +000 94J8 
2 3 . 1 4(1t.)OE +-000 1•)04 l 
"'! ._, 6. 26(H)OE-+ (h)(I 4 ~,736 
4 1. 2390(,E+OOl 478::',~, 
5 2. 4 ~::0100::+(li)J c;·s:::; 44 
6 4 . 6E: 1. OOE +O(, 1 167809 

Comrjoner, t H t., F'l--l Cl SF'I-IA Tt:. 
F-:e f e1rence F e2.I,: FLUiJF: I DE 
Amount = 1,: 0 + Kl:t.Ar·ea + 1<:tP.1·· ec.'<~::t;·· 
KO = 3.99318E- 001 
IU = 3.177~••.)E--•.:> 1:;4 
K2 = -3.28707 E- 010 

Level Amc,un t 

1 

' ·-· 
4 
C -· 6 

l . J •FiO( ,E ·H)•. ") 

2 . f::i5:)() 0E+OOO 
:-.=: • l:1 ·:::;c~..:••)E + i:J(>(.1 

.1. . ~- ~,01:.,c,E +·( )(; .! 

=· . j C·H:) UUE + ·)(; 1 
-'-t. : .- i :',•.JUE +- ·1 J 1. 

Component n 7 SUl.FP,TE 
F:efe~-ence F'ecd: FUJOF: IDE 

h1· e .;,\ 

~ 713 
3 0 86 

1 6751 
3 ~7~7 
74 3 41 

1566 18 

Amount= kO + l<l:+:,-; t-ei~ + f,:::-~tr--,r· E:'=: :!'!' '."i 
KO = 4.93833E-00 1 
Kl = 1.23085E- 004 
K2 = -4.1 0 577E-Ol1 

Leve 1 {1moun t {.;rec?. 

1 1 . 26(1(H)E +000 8321 
2 3 .1400C>E+OOO 21~iLj8 
3 6.26000E+OOO 46141 
4 1.23900E+001 97737 
5 2.43100E+001 210064 
6 4.68100E+001 440811 

r: et::::-ntion Time:· 
t•lir,cl ovJ Si :::e 

HE- i qht. 

:=,43 
957 

2477 
4298 
8:-,~1 
8473 

F,c•t..f:;nt.:i.or, TimE1 
l•li.nd• 1-1 Si :::e 

1-t-r.? 'i. .::i I , t 

229 
626 

J:::': 77 
2630 
:=. ~~6(> 

11077 

Retention T.:i.me 
Window Si.:::e 

Heiqht 

~'.46 
1429 
2990 
6333 

13628 
27239 

,,..., CIC ..:.:. . _,..,_, 
1. oo;: 

: ; . 85 
10.00'l. 

4.90 
10.00:~ 

•r- - · 11.1. 

-- -1 

::-



C 

IC Contr·ol File: C:\DX\METHOD\S~STEMl.TE 

Step Time 
. WHC-SD-WM-OP-025 

Desc,~iptior-, Addendum 11 Rev 0 

Ini.t CDM-1 Au toO ·f f set Of ·f 
Ini t CDM-·1 Recnr-der Mc1r-l ; CJFF 
I ni. t CDM-1 Temp. Comp. = l 7 
Init CDM-1 RE•Cei1~de;_.r- Ranqe -
Ini.t CDM-1 Cel 1 ON 
I r, i . t. CHI~ Heat.er· = 25 _Deq. ,-.... 
I rd t 1.-'a 1 ve t .. Ol'J 
Ird t \'c11 ve B ON 
Ini.t I nj ec t 1.lal-..·e ClFF 
In .i t ACI l~u lc:isn,p Clr".T 
lni l f'.1CI F:L Y -. • r-F k . 

I n.i t P:C I TTL 1 OFF 
Ini t. ACI i" TL -, OFF ..;. 

Ir, :i t ?~C I m:: l Ol ·l 
l r, i. t GF'M St2.1' t 
I r , :i t (3 F'I I Ho l cl i:.ir-adi.er,l C:lc,cl: 
In i. t: GF't1 F;:l:- set. !Jl'·J 

1 0 . 0 CDl·I- 1. Autc,Off::el OI-J 
l 1,:J .. (; St;:.r t S,.,,r,p l .ir,q 
1 ,.) . (; C,f'M F:c::-se t OFF 
2 () .. 1 CDM-1 F:ec or-de1- Ranq e -· 
2 (,. ! Inject \lc-1 -..·e (11,J 
2 u. j GF'!'! F::un f.:i r- a.:-J i en t 
~.) :":' . ~: 1 n j r,.; ~'. ,: \-'al ·:e 
~l 3 . ( > ACI tiuto~mp 

GpmFile: C : \ DX\METHOD \ SYSTEMl . GF'M 
Lo Pressure Limit = 200 
Hi F'1-es!:,1.tt~e Li.mi t = 2•)C10 
Eluant 1 DI WATER 
E 1 uan t 2 SOD I Ul'I CP,F;:BOI-IATE 
Eluant 3 SODIUM BICARBONATE 
Eluant 4 - Eluant 4 

UFF 
ON 

Cl ,::ic k 

Deq 
Cl. 1 

10.0 

Time Fl c:;~•J '1/.4 I/~, l.'6 Comment 

C 
us 

us 

O" - - --- - -- - · -- -- - ---- - --- -- -- - - - - - ·-----·- - -- - - - -- - - - - - - --- - --- " - ---- - - --
0.0 2.0 84 ' !:l 

::, , • • 

8 0 

.. /·~-~ ;~ :';::-~ 
_i /·;·.J;:!/\ 
. . :. , .' ' 

' .. ~f.J~.) 
.· (::fai 1 

0 0 

. : ~. · . • 

.; 

- I 



M 

Lab Segment Serial No.: 
R942 
Analysis: 
GEA 

Instrument: 
WB57237, WB57265 
Technologist: 
L. TEMPLE 
Starting Time: 
00:30 
Ending Tim e: 
1 :20 

Descri tion 
1 INITIAL LMCS CHECK STD 
2 REAGENT BLANK 
3 SAMPLE 3AP89.1-7 
4 FINAL LMCS CHECK STD 
5 
6 
7 
8 
9 

10 

.. . 
WHC-S0-WM-OP-025 
Addendum 11 Rev O 

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

A AL YTIC L BATCH 

Lab ID 
R939-5530 
R940-5630 
R942-5730 
R946-5530 

Customer ID: 
3AP891-7 
Sample Prep: 
UNDIGESTED 

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

Date: 
1-04-92 

Temperature: 
NA 

Chemist: 
S. CATLOW 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

Description 

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

LMCS CHECK STD 48849/.100 m L 

---- 1 

Lab ID .. 

. 

Final Vol. of 
Standard 

NA 

A-6000-881 (03/92) 

1.13 



)- () 

R 939.-5530 103AP 
0, .... -

GEA ._ .... 
? 

COUHT AS ... cvL 
L,.flSER P~IHTOUT 1 
t=l.4.. /5't/t5;; • LH ,.1.o J.i.tl 

"II'!> - L~ -0111
1 

~ 
C.0 C,O ..., Lt,Ptt

1 

· GAMMA ENERGY ANAL YSlS - . UNDlGESTED SAMPLE 
WHC-S0- WM-OP- 025 
Addendum 11 Rev 0 

, ........ ,,...., 
10, a 25 

0w .. c:... ~ 

H12"1W 0 

C-10 

3AP891-7 

._,_ 
103AP 

"--••-~ .,_._.... 
COUHT AS uCI/L 
LASER PR INTOUT -~ 
£. ... (S""l/t~S-- Ls .... ,.,µ. 
s" 11::. - L. ...... --. 

Co r,o - Li,,•'°' • 
C.<i.t37-, ~-tui.· 3 -"'-/'--

LA-5"18-121 

~ ... ~~,_ ..... 
COLX STOit 't'fUi G\ 

..._ 10£ • L~-a •••· >- >- . ~ 
t/ b'i'I - ~l -'1 -. .. -\ • 

c .. ,"'-+ - L'-9 ...... • 
f?.... 2."2'- • l,l , 4 IHI~ • 

:-: RECOVERY 

ro<,,o -'t "·'it 110 

C'SI"!>? • 7 ,V-, 11•
1 

' R901 STD VAL I 
,~-,~, .. 7.-, ... ,lt . 

RESULT % REC 111 ,If/• f..,. 10" 

~:~&. T STD v~Rf~r ,,v' 
14 / S'f/15,;;" In'/ • 

NJ,q'f-

.... , ..... 

:1 

,....,,., 
25 .... _ 

0 
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WHC-SD-WM-DP-025 
CMIBERR;~, SF'ECTRMI-F l) ~ . 1)6 SUFHJM.:EAddendum 11 Rev 0 

22 2-S COUNTING ROOM 

MC~ UNIT NUMBER: 1 / 
DETECTOR NUMBER: ~ / 
SPECTRUM SIZE: 4096 CHANNELS 
UI~: DER OF SM O OT H I i·J G FUN CTI ON : 

MIC UNIT i·!lJMBER: :i, O 
(iEOi-lE fF: 'i' I-I UMBE R: "2 

NUM f:E R OF Bt~CKGROUNlt C HANH ELS : ,i ON Ei'i CH SJ DE ll F F'r. 111\ 
PEAK COMFIOEHCE FACTOR: 85,0¼ 
IDENTIFIC1HION ENERGY WINDOW:+ ·· 1,50 J;;[V 
ERROR OUOIAl' IUH: 1,96 SIGMA UNCERTAINTY 

ENVIRONMENTAL BnCKGROUND SUBTR~CTED 
L L(1 C t-il. CU U1 TI ON PE HF fJ RM E [I 
NE(:SURED ENERGY Il!FFERENCES LISTED 
MULTIPLEr ~NALYS IS PERFORMED 

SF' EC TR i-H. DAT A F: E t1 D D I R EC TL Y Ff; 0 i-1 l'i lJ L 1 I C H i'.'li·! 1--! EL i'.; i·! .-• L Y ;;- E R 1• i·! 0 ; 

ANALYZED BY: 69~"9 

SAMPLE DESCRIPTION: R939-5530 
GEOMETRY DESCRIPTION! 22ML LIQ 
SAMF'LE SIZE: l,OOOOE-OJ LI 
srnNDARD 8IZE: 1,0000EtQO E~ 
ANALYSIS LIBR~RY FILE! ~l--!LOOO 

COLLECT LIVE TIM E: 
I~: E 1-'1 L r I l·i [ : 

DEAfl TIME: 

3000, SE COtHtS 
300 2, SEC'Oll[I S 

C, • D, ·: '( S , 0 , 0 0 ,:, ,:, H I I Li F: S f : E F OE E T I : E. S T ti F: T O f- C ( 1 I L f. (: T 

ENEr-: r; '( C'il I BF: i'.1 TI ON PE RFOF:M E: [I 1 7 ·-M;-'1F: ··· 89 
E FT I C I E /'I C '( C M. I J:. F:,; T I O N F' E R F O F: /1 Eft l ::. ·- i i i'.1 ',' •· 9 1 

1.15 
- ---------------- - -· -· ····-·--·---·· ·- ·---,-----·- ··---·-·- --··- - . ·-·•- -·-----



C 

WHC-so..:wM-DP-025 
Addendum 11.Rev 0 

222-·S COUNTING ROOM 0 ·1 - J ,:, i·I · '·' ·· ' 0 3 : c, ·1 : ~ .::, 

SAMPLE : K939-5530 
DATA CO LLECTED UN ~-J AN-92 ~T 02:14:4 0 
DECAYED TO 0, [lti'(S, 1.). 0000 HQIJI('.:, BEFO :iE TH ::-: STtl:H 1JF COLU:C T, 

R ~DION UC · LIDE F: E F' 0 F: T 

NUCLI[IE ACTIV[l"Y COHCEHTR~TI •~ XN uC i/ LI 
ftEU1Y 

MU1SURU1 E:rnoR CORF: LC TED ::::::F:OF: 

AC-228 LLD <4,55Et00 
AC-228A LLD <~.56Et00 
AC-2288 LLD <5,6 8E t00 
AG-lOBM LLD <9,61E-Ol 
AG-llOM LLD <~.56Et00 
AM-241 LL[l <5,27EtOO 
AM-21\3 LLD <l,34Et00 
AM-243A LLD < l,3~Et00 
AM-2~3B LLD <l,~9Et02 
1:,R-·11 
.;u--1 98 
BA-133 
Bt'1-l 39 
BA-1-10 
B?i-l·H 
BE-·7 
BI-·207 
BI ·-212 
BI-·214 
BI-·214A 
f,I-21 ·'1B 
BI -2 14C 

LLD <6,95E-Ol 
LLD <9,31E-Ol 
LLD <l,26EtOO 
LLD <2, 77 EtOO 
LLD <3, c,9Et00 
L U1 < 2 , I\ 8 ~-: t O (, 

LLD <B,56Et00 
LLD <: 9,BOE-01 
LLD <7 .su:+oo 
LLD <5,83Et00 
LLD <5,83Et00 
LUI ::7, 93EtGO 
LLD <2,37Et00 

CD-109 LLD < l,7~Et01 
CE-139 LLD <6,26~-01 
CE-1~1 LLD <9,72E-Ol 
CEPR144 LLD <7 ,59Et00 
C0~36 
CD-·57 
C0-·58 
C0-60 

L L D < 1 , 0 :::i ~-: t O 0 
L L. [I < ,1 , 9 3 E - 0 1 

L.LD < l,05EtOO 
6,05Et01 t-3,04Et00 

LLD <-1, 53Et•O 
L.LD <,1, 3,,EtOO 
L l.. D < 5 , 6 ti F-~ t '.i C, 
L L It < 9 ,. t-·l E - 0 :i 
L L It < ,1 , 3 .'., E t O 0 

LL lt <5 ,:? / H ·OO 
LL It < 1 , 3 ·1 Et O 0 
L L It < 1 , 3 ,1 Et O 0 
LI.LI -.:: 1 , •1 ? F:: t 0 2 
LLD <6,95E-O:i 
L.LD <9, 31E-O :i 
l.LJ:t < l , 2,SE::tOO 
LLit <2, 7J EtOO 
LLD <3,69Et00 
L. L D < 2 , ·1 8 C: +·o 0 
L.LD <B.56Et00 
LL.D<9. SOE-01 
LLlt <7,8.I.EtOO 
LLit <5,83Et00 
L.Lit <!::i. 83Et00 
Lll> <7. 93H·OO 
L.LD <2, 37EHiO 
L L It < 1 , 7 ,1 E t O 1 
LLJ:t < 6 , 2 .'iC:-01 
LLD <9, 72E-·Jl 
LLD <7,59E+oo 
L L D <-1 , 0 ~j E + 0 0 
L.LD <·l, 93E-,:)\ 
L L [I < I , i, 3 E t O 0 

6 • 0::.:; E t O 1 -t ·• 3 , 0 ·1 E ·I· 0 0 

CR- 51 LLD <6, 7 6EtOO LLD <6,76Et00 
CS-134 6,HEtOl t-3,2 ·1E-t00 6,HEtOl +· ·3,:U,E ·i-00 

CS-136 LL.D <1,03Et00 LLD < l ,0 3EtGO 
CS- 137 
CS -138 
EL.1-· 152 
EU--154 
EU - 155 
FE-J9 
HF-181 
HG ·-203 
I - 131 
I-· 132 
I-133 
I-· 134 
I-135 
1,- ·10 

8,0lEtOl t-3,2 3Et00 8 , 01Et01 t-3, ~3 Ei00 
LLft < l , 3'..:!EtOO 1.LD -: 1 . 3-.:!E-!OG 
L L D < 2 • 7 7 E t O O L l. D < 2 , 7 i ' E + 0 ii 
L.Lit <2,10EtOO LLit <2 , 10EtOO 
LLD <2, 2/ EtOO Ll..l:t <2, 2/HOO 
LLD <2,38Et00 LLD <2,3 8 Et00 
LLD < l,07Et00 LLD <1,07Et00 
LLD <: 6 , 9:!f-0 1 
LLD <: 9. 58E-·01 
L. L D < 1 • ,1 l E t O 0 

L Ut < 9 , 9 '. ! E - 0 1 
LLD < l,63Et00 
LL It < 2 , 6 0 E •· 0 Clt 

LLD < <'l , 9<\r-~+oo 
KR-85 LL.D <2 ,07Et02 
KP-85M LLD <6 ,3~E-01 

L L D < 6 • 5, :! F - •':! 1 

LLD <9,58E-01 
L l. D < 1 , ·11 E t O 0 
LLlt <9 , 9}E-Ol 
L. U1 ·:::1 , 6 ~ E t O 0 
L L It < 2 , c, i i E t O 0 
L L lt < <'I , 9 ,} E t (, 0 
LLD <2,07E-!02 
L U 1 < c- , 3 · 1 E -· ,:, l 

£ ;i n :r ; '( COHF·r,F: l i;o,, 
( 1;; 1 V) 

E ;-: F' E C T [I I r r· 

911,0i' 
911.1 0 
338 , <'1 0 
·1 3 3 , 5' ·1 

• C" -, .... . 
0 ,_I / • / C• 

74.6 7 
7 4. i> 7 
•13 . 10 

1293 .64 
·1 1 1 , E: G 
3J.:-,G 2 
lC,5 .. S~j 
r::- -·- ..... - .. J.J / .. ...:. ,. 

190 , 23 
:,Ln. 59 

569. 70 
7 27 ; ~7 . _.,,.... -""' 
C· ,.._, 7 • ~,,;;., 

~-GS-' . 32. 
11:.!G ,. 28 
17 c-4,::i1 

8 8 . 03 
163 , 8:j 
l ·15. 4-·l 
133 , :il 
8·16 , 76 

810, 7J 

11 / 3 , i!.-'} -(i , 7(., 

795, 8 ·\ 
6 0 .-, , 7 0 - 0 , .I\ ·1 
8 13 I :i 1 
661, ,~-. ~~ 

111 ::1 :.'i . 8 6 
1·10 8, 0 1 
12 ? ·1 , ·1 ~) 

105 , 31 
1 (, ,· 9, 2~i 

2 / 9 , :: G 
3 6 4,·Hl 

126G, 4 i
l'l.50 ,7 ~.i 

::;13, 99 
151.1 ? 

··· (, . ·) f3 
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IIR-8 '7' LLD ·- :2, 98Et01 L: L D< :'.: • <; 6; + 0 :i - ~ ~ ..:. . .;.;. , ... , . ::· '~' 
LA-HO LLD < 5,31E-01 L L 11 < S • 3 1 E - 0 :i 13 7' C, t· :.::, -
Lh ·-1.1\2 LUI < 2. 08E+OO LLU < 2 , 08t::t00 6til ,:3 3 

MN-5 ·1 L L D < 9 • 7 -1 E -· 0 1 L LIi < 9 , 7 ,'! E - (, :i. 
f?. 93 'l · 5"S3o 

334. 33 

MN-56 L LII :: 1 • 1 9 E + 0 0 LLD < 1 , :i 9ftC,O 
'""". , .... , 
O~O. / D 

Nr, ·-2'2 L UI < 7 , I\ !:i 1:: ·- 0 1 l.LJ:1 < 7 , l\!iE-C1 l ~ ~~1S·1v l :271\ : '.J ~i 

HA-2 -1 LLD < 1,,::,0EtOO L LII < 1 • 0 0 E + f, 0 1368. c,•:1 

NB-91 LLD < B,99E-01 LLD < S,95-'E-01 702.63 

tH< --9:.:.i l.: L [I < 9 , 9 H: - 0 1 LLU < 9,9LE-01 763 , 78 

NB -97 LLD < 5,16Et00 LLD < 5,lt.Et0 0 65?.9.:: 

NF'-237 LLD <-l. 98Et00 LL Ii < ,l , 9 8 E t O 0 
r'\ , r ·,., 
00 t ._I \) 

NF' ·-238 L L [I < '1 , I\ !:i Et O 0 LLJ:l < i\ ,·1~iEt00 98.1\, 'l ~-i 

NF·-2 3 9 LLII <,1. 36Et00 LLD <:-1, 36Et00 '2.7 7 .. t.C, 
F"A-233 LLD < l,71E+OO LLD < l , 71 E+c,O 311. 98 
F'A-231\M LLD <2,06Et02 LL0 < 2,06t::t02 10(,1 , .::,3 

PB-210 L LD < 1,40Et02 LLD < l , •10Et02 ·1 6, '.:j(., 

F'B-212 LLD < l,32Et00 LL.D < l, 32E+c,o :3 '.t .. O•J 
PB-212A LLD < l,32EtOO LLU -: 1, 3 ~!Et00 239 , 0C, 

PB -2 12B LLD < 2,00E+Ol L.LD < 2 , 00Et01 3,:,0 .. 1,:; 

F'B-214 LL D < 1 • 8 ·l E + 0 0 L. L D < 1 , 8 ·l E t O 0 351. ,,: 

F"B-211\~ LLD < l,84lt00 LLD < l ,S ·lEtOO 3:il , 9:! 

PB-214B LL.D < 3,2SEtOO LLD < 3 I· 23[tOO 295.21 
F'0-210 LLD < B, 75E+0•1 L L D < B , ;,· 3 E + 0 -1 30·1, (i() 

C" F'D-211\ LLD < -1, 00Et04 LLD < l\,00Et04 799 ,7 ::., 

F' D- 21 c, LLD O, 37E+0-1 LLD < 7, 37E+O ·l ac, ,.t. 9,:; 

F'U-239 LLD < 7,36Et03 LLD < 7,36Et03 1:?9t3•J 
PU ·-2·1 1 LL [I .::2, 3 :ff+ 05 LLD < 2, 3 :'S Et05 1-'18 , 3? 

n .• RA-·224 LLD < l ., •13Et01 L L [I < 1 , •l 3 E t •'j 1 240 , 99 "' ~:' 

F:A-·22 6 LLD < l, 37Et01 L.LD < l, 37Ei-01 1Sc: ,1 Ci . 
r-,, RB ·-88 LLD < ::i. 6 ,1u-oo LL U < 3 , 6 ,1 Et O 0 18.56 , (,0 

fd'i-89 LL.D < 5,1'1Et00 L L D < 3 • 1 •H: + 0 (; 1031,88 

RN-220 LLD < 7,91Et02 LLD < 7 , 91E+02 '.:.i-\9 ,73 

FW ·-103 I. L0 <9, UE-01 LLD < 9. l~ff-01 I\ 9 7, 0 () 

RURH106 LLD< l,86Et01 LLD < l ,8.:,Et01 621,80 

Sf:--124 LLD < l,26Et00 L. uI < 1 , 2 6 E + 0 0 
, ,.. ,.., -.,"\ 

oi._1..:.: t i .:. 

BB ·-12S LLD < 7,'l'i>Et00 1.LD<7 , 4~1Et00 176 , 33 
SC-· ·! c, LLD < l,19EHH) L.LD < l,19Et00 1120,4'.::i 

SE-75 LLD < 1,08Et00 LLD :: :i, 08Et00 2c-4,66 

M SN-·113 LUI < 1, 29H·OO LLU < l , 2~>E tOC, 391.6? 

\j f~ -· 8 5 LL.D< 9, 07E-Ol L. U:1 < 9 , 0 7 E - Ci 1 513,99 

0' SR-91 LLD < l,75Et00 LLD <·l, 75Et00 
r-r::'C" , ,~ _, ::..1...; • o• ... , 

SF:-92 I_L(l <6, 66F-Ol LLD < 6,66E-Ol 1383 , 'i·) 
TA-·182 LLD < 3,64EtOO L L [I < 3 , t. ·l E t ,::, 0 11.:1.3 c, 
TC-99M L L. II < 5 , 1 2 E - 0 1 L. L D -.:: :, , 1 2 E -· .:, j 140,:-il 

TE-123M LLD < 5,66E-Ol LLD < ::i , 6!iE-01 139 ,(,0 
TE-125M LLD < l,59Et02 LL.D<1,59Et02 109, 27 
TE-132 LLD -:: c,, 1 BE-0 1 L L D < 6 , 1 !:l E - 0 :i 2::St 1 6 

TH-228 L L[I -.: 3 , 6 :J F t O 1 L L D -,:: :i , 6 <\ F + 0 1 8-<1 , 3 7 

TH-·234 LL.D < 1,01E+Ol LLD < :i., 0:i EH'il 92 t :j,:i 

TH- 2 34A LLD < l,OlE+Ol LLD < l,01Et01 9:: "~•G 
TH-2318 LLD < 3,6 5~t0 1 I.. L li < 3 , 6 :j E + 0 1 ,SJ .. 3::., 

TL..-·2 08 LL.D < l. 20E+oc, LL.It < 1, 20E+OO :Of::3,14 

U-235 LL..D < 9,72E-Ol L.LD < 9, 72E-·01 183,71 

U·-233 :", LLD < 9,72E-01 L L [I < 9 , 7 :~ E - 0 1 18J,71 

U-235B LLD < 4,5-1Et00 LLD < -1, 3 -~EtOO 143, 76 

U-237 LLD < 2. 58EH•O LLD -:::: , 58EtOO 208t0G 
~J --18/ LU1 < 3, .l\ .fftOO LLU < 3,1JEt00 6 d :i , 7 •l 
XE-131M LLD < 2,53Et01 LLD < 2,S3E+Ol lc-3,98 
XE-133 LLD < 1,94Et00 L L D < 1 , 9 ·l E + 0 0 8 l. GG 
XE-133H LLU < 3,37~t00 LI..D < 3,37Et00 2TJ, 21 

XE-135 LU1 < 6, 39E-Ol LLD < 6,39E-Ol 2 ·F•, 7r,' 
XE-138 LLD < 4,89Et00 LL. D < •l , 8 9 E t O 0 258. 4+-

117 Y-88 L. LI) < 5 , 3 3 E - 0 1 LLD < 5 , 3 ~:i E - 0 1 18:::;6 ,06 

'(-91 LL.Il < 3,22Et02 LLD < 3,22Et02 1204.~'0 
'(-·91 M LL.D < l ,32E'.t00 LLD<l,32EtOO 555.60 

- ·- . .. .. ~ ~ - -r-·• 



ZR-95 
ZR-97 

TOTAL 

LLD <1,64Et00 
LLD <1,01Et00 

2 , 02 Et 02 t-3,30Et00 

L_LD< 1, 6 -H,;+oc, 
LLD <1.01E+OO 

2,02E+c>2 t-S,3,,EtOO 

-c- , --
/ ~'0 • _I .;. 

Pi 939-~~o STANDARD DEVIATIO N ::, . 1 3 

EBr,R ··' 'Jl.1/.'il-'/J.lf. l1E 1)/[I IS INTEGRtiT I ON Jtj_ f ~!J• 7V 
MAXIMUM PERMI SSAB LE ACTIVITY •= 1,30E-09 UC/LI 
TOT ti L MEr,SUF:ED ,-) CTI 1JIT'( "' 2,02E+O:! <+ -<i,50Et00) UC / LI 
¼ TECH. SF'EC. ;_ n ::n :n < +-:n;r. ;,.; i WHC-SD-WM-DP-025 

ERROR UUOT~ TIU H ~T 1,Y 6 SIGMA 
l.LD CONFJ[IENCE LEVEL AT 83,0¼ 

Addendum 11 Rev O 

F'Erii,S i-lOl USED rn t,Nl'lL ·rs Is 

CENTROID ENERGY HET ~RE,~ E:.RROR f-; i'.: M M i': S / S E C 
CH,"IHMEL KEV COUIHS i~ 

1126,19 562,73 252. 20,9 1 , -19Et01 
1138,:,0 568,88 ·182, 17,6 2,SBE+Ol 
l.603,'.jJ 801,36 19S, 12,8 1,60Et01 

:.'729 ,65 1364,37 66, 28,2 8 , 2-~EtOO 

-- 118 
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WHC-SD-WM-DP-025 
Addendum 11 Rev O 

S F' E C T R LI Ii ~ N A L Y S I S ;,. 

CAHBEF:Rf.'1 SF'ECTF:MI-F 11',!, !)6 S1JFHH1F:E 

222-S COUNTING ROOM 0·1-J,:~!-92 "• • ,..r. , ,.., 
\ ) - ~ I V .. , ' . .. C 

A rl r-, I. '( S I S F' r:, R t, M :.:: T ::: I~ S 

MC ti UNIT NUMBER! 1 I ,~DC UNIT NUMBER: :• I· 0 

DETECHrn NUMBER: 'I ,._ I GEOMETRY i-lUMBEF:; <12 

SPECTRUM SIZE: ·l096 CHANNELS 
Ofi:DER llF SMOOTHING FUNCTION! ~ 

NUMBER OF BACKGROUND CH~NNELS: ~ DN E~CH SIDE Of F'f~K 
PEhK CONFID~NCE FACTUR: 33,0X 
IDENTIFICATION ENERGY WINDOW! +-· 1,50 KEV 
ERROR OUOTATIOH: 1 , 96 SIGMA UNCERTACHT Y 

E~VIRONMENTnL BACKGROUND SUBTRACTED 
L L [I Ch I . C U U , T I O M F' E lff O RM E D 
i·l[f:SUREfl ENERGY I•IFFEl~Ef.!CES LISTED 
M lJ I. T IF· Lt:T A 1-lrl L '( S t S P E R F U i:;; i·l E D 

SP ECTRAL DAT~ REnD DIRECTLY FROM MULTICHANNEi. ~HALYZ[R Af.!0! 
hlU'iLYZt::D BY! 

~AMPL E DESCRIPTION: R910-5630 
GEOMETRY DESCRIPTION! 22ML LIO 
SA MPLE SIZE: 2,2000E-02 Ll 
STnHDhRD S I7E : 1,0000~+00 E~ 
ANALYSIS LIBRnRY FILE! ANLOOO 

CON') E RS): 0 i·l F 1' ; CHI h : 

C O L L E C l S T t1 R T [ [I ON <l - J 1) I·/ - Y 2 h T O 3 : 1 ~i t 3 6 

COLLECT LIVE TIME: 
I'~ E ;-1 L T I i-1 I:: : 
!IEAD TI ME: 

3000, SECOl·!DS 
3000, SECOMl)S 
00.00 ¼ 

.• ........ ,.. ... r--.,..,.., 
l C \.IV• .. 1•)t:. .,. ... ,._, 

DECt":YED TO o. I1(1YS, (,,0000 H{IUF:S f:EFDRE THE s ·11\ fn OF Cl) I.LE CT 

E IIERG '( C t,L I BR ,HI Oi'I PE RF OR~ff [I 17-M1~1F:-·89 
EF FICIEIIC "( CALIBR(;TION F'E::RFORME[I U ·. -M ,)'(-91 

119 
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0 

222 -S COUIHING ROOM 

,=- 1,: CENTRO 1 t1 E1'!£Rl3'( FWHM 
CHriNNEL 1<:E1; 1, E 1) 

l 1 323.2 0 661 .21 1,83 

LB 66 L. 85 

2 2921 , 66 1'160, 37 l. 96 

2 B 1460,85 

ERROR QUOTATION AT 1,96 SlGM~ 
F'Ei:'li, C01-IFI[lt-:M1:E t. EVEL hT 83,0i~ 

WHC-SD-WM-DP-025 
Addendum 11 Rev O 

II f-! 1'.; L 'i' S l S 

Br.Cl':Gi·ID · I-If: T ri1;:c ;, 

COUl·!TS COUNTS 

:;: , 95.-
.:)0 ; 

8. 1 ,} 7. 
136 , 

B - ENVIRONMENTAL BACKGROUND PE~K 

l)t=IC KGf,OUND SUB T R1~C TI 01~ n :RFC1RME D U!i ING FI LE B 1, 001 2 

BACKGROUND DESCRIPTION: BKG 
BACKGRUUHD COLLECT ST~Rf ED OH JO-AUG-·83 ~T 16116:0 0 
BACKGROUND LIVE TJME: 60000, SECONDS 

ERl-flH NUCLI 1:IE 3 
- I 

; . 

~~ - CS · 137 .:. ,I " .:> 

.l :s ; 9 
l 7, ,} K-·10 
: ; ~· 8 

-- 120 



22 2- S COUNT ING ROO M 

SA MPLE: R9 40-5 6 30 
DATA CO LLECTED UN 

WH C- SD~WM- DP-025 
Ad.d endum 1 r Re v 0 

4-J AN-92 AT 03:13: 36 
DEC AYED TO 0, D;~ '(S 1 0. 0000 HOUl;:s bEFOl(E TH(-: s T,:i1n l}F COLL EC I . 

R n D I O N U C L I D E 

NUCLIDE ACTIV[fY CONCENTRATION I M uCi / LI 
DEC!,Y 

MEASURED ERROR CORRECTED ERROR 

AC-228 LLD <6,05E-03 
AC-228A LLD <4,61E-03 
AC-2288 LLD <l,OOE-02 
AG-108M LLD <1,69E-03 
AG-11 0M LLD <3,62E-03 
AM-241 LLD < l , 11E-02 
AM - 243 LLD <3,3 0E-03 
AM-243A LLD <3,30E- 0 3 
AM - 2438 LLD <3,26E-01 
AR - ~1 LLD <3,03E-03 
AU-198 LLD < l,33E-03 
BA-133 LLD <2,2 2E-03 
BA-139 LLD <5,88E-03 
BA-140 LLD <6, 0 9E-03 
BA- 141 LLD <5 , 3lE-03 
BE-7 LLD <l, 4 2E-02 
BI-20 7 LLD < l,SlE-03 
BI-212 LLD < l ,33[-02 
BI-214 LLD <~.17E-03 
BI-214A LLD <4,17E-03 
in -214 .s 
BI-·214C 
CD-· 109 
CE-139 
CE-141 

LLD < l , 2 6 E-02 
LLD < l,29E-02 
LL D-::.1, l 5E - 02 
LLC1-:: 1 , 3 ~H:-03 
LLD <2,27E-03 

CEPR144 LLD < l,79E-02 
C0-36 LLD <l,81[-03 
C0 - 57 LLD < l,15E-03 
C0-58 LLD <l,95E-03 
C0-60 LLD <2 , l~ E- 03 
CR- ~1 LLD < l,21E - 62 
CS- 134 LLD <2,00E-03 
CS -1 3 6 LLD < l , 98£-03 

LLD <6. o:·;£-o :~ 
LLD < -i,6:iE-Oc~ 
LLD < l,OO t: -02 
LLD<1,c'.,9E-03 
LLD <3,62E - 03 
L.LD < l , l ':ll::-02 
LU1 <3, 30E -O:~ 
L. u, -.:: 3 , 3 0 E - 0 !, 

L LJ) < 3 , 2 M: - 0 1 
LLD -.:: Z , 0 3 E - () ::; 
LLD < J , :~ c~ E - 0 3 
L L I) < 2 , 2 :! E - () 3 
LLD--::::;, SBE-03 
LLD <6, 0 9E-03 
1.LD <5 , 3 ] 1::-03 
L L D < 1 , ,1 2 E - 0 '.! 
L L D < 1 , 3 1 E - (i :, 

LLl) <l. J ~ji:;~-02 
LUi-:A, 17E-O :~ 
LL r1 -:::,1 , :i i' E - .::, c'. 
LLD <l, 2 ,:i l::-02 
LLD < l, 29 £- ,:)2 
LLD <,l, 15E-02 
LLD ·-:1 , 3 ]E- 03 
LLD-::2, 27E-03 
L L[I <: 1 , 7 9 E - 0 2 
L L)) < 1 , 8 L F - G 3 
LLI1 -::1, 13E-O:-; 
LLD < l, 93E-O ::: 
L L l:I < 2 , 1 •l E - •) 3 
L LI1 -.:: 1 , 2 1 E - G 2 
L. L D -.:: 2 • 0 0 E - ,) J 
LI.Li < l ,9B E-03 

R E F· (I F: T 

Ei·IG: fi'i' CO i·!F';,F: L , 01-1 

i l\E V ) 
E ;( F' E C T [I IF r· 

9 11.r, ? 
91 L 10 
3 .58 , ·1 0 
,133 , 9 ·l . ~-.. ..... ,. 
Q,_I / • l 0 

'.j 9 I J •1 

- .. , ... 
·' ... 0 ,' 

,J J ; 1 C, 

1293,6 ·1 
,t 11, BG 
33~ ... o:: 
1 C,5 . 8 J 
,-- ..... '")-• 
_i ~ .1 . .... 1 

\ - ~ .... c- ("'\ 
' • / / t ._I .r 

727)27 

c,0 , .3: 
11 2 0 , 2 8 
1 76 ,l, 5 1 

.... " ,. ---(:, 0 .. • .. I ..:) 

1 6 J ~a:.i 
H 5 ,·H 
13 3 . J .l 
8'l6 ~76 
1 : :-l. GC, 
81(, .71:i 

13 3 2 , 5 (, 

795 , 84 

c ~;- 13 7 
CS-138 
EU- 13 2 
EU- 1:i4 
F. U-1 5 5 
FE ·-5 ';> 
HF-·181 
HG-2 O3 
I ·-131 
I-·132 
1- 133 
I- 134 
I - 135 
1;;- ,10 
l<F: ·-8::i 
KF:-·85M 
i<: R-87 
l'" F: -- 89 

5,83E- 0 3 t-2,6 2E- 0 3 
LLD <.:, , 27E-03 

5 ,83E- G3 
LLD <6, :>/ £ - ,:,c, 
l. L D < 1 , 3 :! E - 0 2 
LLD < ?, 77E -•:l 3 
L LI1 < 5 , 0 1£ - 0 :::5 

LLD .:3 , 6 i' F::-;,., 3 
LLD < 1 • c, 9 E - 0 :1 
L L. D < 1 • ,~ 1 E - 0 :-; 
LLD <l , <'l/)E- 03 
L LI1 -:: 2 , 2 0 E - 0 :~ 
LLD < l , c_.,JE- O:~ 
LLD <2 , 7 <JE, -03 
LLD <7 ,69E-0 3 
LLD<1,9 2 E-02 
LLD < 5 , I\ :3 t:: - 0 1 
LLD < 1 • ,1-1 E- o:~ 
L LIi < 3 , 7 ~, I:. - 0 3 
L L 0<6 , -1:J E- C,2 

+ ·-2 , c, :> E··GJ 6C,1 ,6::i 
1 -l 35, 66 
1'1 08 , 0 1 
1 2 7 -·1 . .. 1~; 

··· O. l ·1 

LU1 <1 , 3 :!J:: -02 
LL D<7, 7 7E- 0 3 
LL i:1 < 5 • 0 l E - 0 3✓ 
L L(I < 3 , 6 ? E - 0 3 
LLD -::1 ,69E-0J 
L. L fl < 1 , ·1 j E - 0 3 
LL.11 <1 , 46[ -03 
LLD <2, 20E-03 
L L D < 1 , 6 ·1 E - 0 3 
LLll < 2 , 7 H :-03 
LLD<7,89E-03 
L l.II -.:: 1 , 9 2 E - 0 2 
L L [I < 5 , <I 3 [-: - 0 1 

LL D < 1 , ·HE - 0 3 
L.LD <3, 7'.:i E-03 
L I f1 < 6 .· •1 fff - 0 ~ 

.i 05 , 31 
1 0 f;> 9 ~ : ~-_; 

·l E2, 2G 

36·1 , -1 8 
66? . 6 <:/ 
5 : 9, 6 :;> 

947 , ,:, 3 
126 0, 4 1 
1 ,1 OV I 7 ::; 

31 3 , 9 9 --·-
1 5 1. 1 7 
,1G: . ::i 8 
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N 

I"') 

"' 

LA-1~2 LLD <4,07E-03 
/1N-3'1 
/-iN-56 

Ni'.1-22 
Nt1-2 4 
NB-94 
MB-95 
NB-9 / 

LLD <:! , O!ff:-03 
L L D < 2 , 0 •l E - 0 3 

LLD <2,76E-03 
LL[l < l,91E-03 
LL[l < l,87E-03 
LL[l < l,SOE-03 
LLD <-1,0!:lE-03 

NP-237 LLD <l,22E-02 
NP-238 LLD <8,05E-03 
NP-239 LLD <B,2LE-03 
PA-233 LLD <3,40E-03 
P11-234M LLD <4,06E-Ol 
PB-210 LLD <2 , 98E-Ol 
PB-212 LLD <2,~0E-03 
PB-212A LLD <2,39E-03 
PB-2128 LLD < 4 , l~l-02 
PB-214 LL[l <3,37E-03 
PB-214A LL[l <3,37E-03 
PB-2118 LL[l ( 6,'1!:lE-03 
P0-210 LLD < l,45Et02 
P0-214 LL[l < l,85Et01 
P0-216 LLD <9,03Et01 
PU-239 LLD < l,56Et01 
PU-241 LLD <5,26Et02 
Rt1-224 LLD <2,83E702 
RA-226 LLD <2,75E-02 
RB-88 LLD < l,40E-02 
RB-89 LLD <9 , 79E-03 
RN-220 LL[l < l,47Et00 
~U-103 LLD < l,61E-03 
RURH10~ LLD <3,78E-02 
SB-124 LLD < l,92E-OJ 
SB-125 LLD < l,61E-02 
SC-'16 LLD < l , 90E-03 
SE-75 LLD <2,01E-03 
SN-113 LLD <2,01E-03 
SR-83 LLD <2,38E-03 
SR-91 LLD <3,22E-03 
SR-92 LLD <3,20E-03 
TA-182 LLD <5 , ltE-03 
TC-99M LLD < l,14E-03 
TE-123M LLD <l,22E-03 
TE-123H L.LD <3 , 71E-Ol 
TE-132 LLD <1,2~E-03 
TH-228 LL[l < l,36E-Ol 
TH·-2 34 
Tfl-·234A 
TH-234.B 
TL -208 
U-235 
U-23511 
U-233B 
u--237 
W-187 
XE·-131M 
XE-133 
XE-133M 
XE-133 
XE-138 
Y-88 
Y-91 
Y-91M 
ZN-65 
ZR·-93 

I.LD <2 , 2'/[-02 
LLD <2,29E-02 
LLD <S,89E-02 
LLD <2, 20E-03 
LLD <l,93E-03 
LLD <l. 93E-03 
I. L I) -.:: 1 , 0 ~:i F.:: - 0 2 
LL.It <: 5,lOE-03 
LLD <6,41E-03 
I.LD <3, 6tH·:-02 
LLD <4,29E-03 
LLit < l,13E-02 
I.LD <l, 2H:-03 
L L D < 9 • 5 ,t E - 0 3 

L Lit < 1 , 3 3 E - 0 3 
LL[l <S,9:::iE-01 
L Lit < 2 , •1 3 E - 0 3 

LLit <6,72E-03 
LLD <2 , 9H-:-03 

WHC-SD-WM-DP-025 
Addendu~ 11-Rev 0 

LUI :-1. (1".i" E-0 :1. 
I.. L.)) < 2 , 0: i F-: - 0 3 
LLI1 -.::: , 0 ·1£- ,)3 
L LI1 :: 2 • 7 6 E - •:i 3 
LLD < l , 9LE-03 
L LI1 < 1 • S 7 E - 0 3 
LLI1 < 1, SOE-03 
LLl) < ,1 , OnE-03 
L LI1 -.:: 1 , 2 ~ E - 0 :! 
LLil <S, O!H.-O :·l 
1.LD <8, 2 LE-03 
L L Ii < 3 , ,1 0 E - 0 3 
LLI1 <,1, 06E-.::, 1 
LLD <2,9BE-Ol 
L. L It < 2 , ·1 0 E - 0 :, 
LLI1 <2. 3S'E-,::, :..; 
L LIi < 4 , 1 ,H:: - 0 2 
LU1 <Z, 37E-03 
LLD <3, :-;71::-03 
L L. I) < 6 • '1 !J E - G 3 
LLit <l, ,15E+.::,2 
LLit <l,85Et01 
L U1 < 9 • 0 ~S E t O 1 
LLil < l, '.J6Et01 
LLD <~·i, 26Et02 
L L I) -.:: 2 , 8 J i-:; - <..i 2 
LLI1°<::: I 7~E.-O 2 
LLI1 •::1. '10E-02 
1.Li:1 <9, 7'/E-03 
LLI1 <l, ·l7Et-:)O 
L LI1 < 1 • 6 1 E - 0 3 

LLD <3 , 7BE-02 
l.. L It < 1 , 9 2 E - (', :1. 
L Ui •-:: 1 , c, ·l E - 0 2 
LL [I < 1 , 9 ,, t:: - (i 3 
LLil ·-:2. OlE--::>~-. 
L LI1 < 2 , 0 l E - 0 3 
LL.L1 <2 , 3:.H:::- ·03 
L LI1 < 3 • 2 2 E - ,:, 3 
LLil <3, 20E-·:i3 
I..Lli < 3 , 1 LE-G3 
LL It < 1 • l ·l E - ,:, 3 

L. LI1 < 1 , 2 '.! E - G ~: 
L.Lt:t <3 ,7 LE-Gl 
LL. { I -.:: 1 , 2 ·1 E - (d 
L U1 < 1 , 3 8 E - ,::, 1 

LL D<2, 2','E-02 
L LI1 < 2 , 2 9 E - .::, : 
L LI1 · : 8 , S 9 E - 0 :2 
L L[I < 2 , 2 () t:: - 0 3 
L. LI1 < 1 • 9 J l:: - (", J 
LLfl < j, 931::-0!. 
LL fl < 1 , 0 :; E - 0 2 
L LI1 < 3 , 1 0 E - 0 ::; 
LL Ii < l , ·l 1 £ - 0 3 
LL\l ·:: ::;,6!.IE-02 
L LI1 < ·l , 2 9 E - (', 3 
LLit < l,13E-02 
LUI < 1 , 21E-03 
LLfl < 'i', 5 1lE-03 
L LIi < 1 , 3 3 E - 0 :~ 
1. L n -.:: a • 9 ~j E - o 1 
LLI1 <2, ·UE-0:-1 
LLit <6,7~E-03 
L.Lfl <2 , 9 .I. E-03. 

R-c; ttu - t>7P 3o 

~ ~-lf·'rV 

641,El 3 
8 34 , 8 3 
8~6 . 7~ 

l'.::71. ::;::; 
1368,6(, 
70:. • 3 
-. , c:- - , ,., 
/ C· ..J • / Q 

6:i7 , '72 
86 .J C, 

5'6·?. 4::; 

~77 , O"·' 

311. 96 
1(1•)1 , . • :,:; 

·16 , ::; 0 
..,. ... ,.. ,. ~ 
..:. .) 7 , \_I ... , -- ,.... " .... ..:., ~-:, " \.l•._1 

300 . 10 
351 ~9~ 
351 ,92 
:2 1 ::; , 21 
804,00 
799,70 
a011 , 9 o 
129,3 0 
14 8 .:. 7 
2'10.99 
186,10 

1836, 00 
1()j1,8 B 

:, .. 19. 7 3 

··19 7 "GS 
921 , 3 0 
C,02. 7:2 
176 ,33 

1120 , 4~.; 
:t,•1 .. 66 
391.6 7 
::;i::; ,. ·;9 
-r:--=- , ... 
._l._!J to O\.I 

1383,5-'~1 
1121 ,3G 

1 ·4G 1Jl 
1 ~i 5-' . c,:..; 
Hi9 , 2 7 
.218 , 16 

C,:,1 "37 
5'2 . ::; c, 
"" ""' , ,. 7...:. J'.) 
, ..,. _ ,, 

C, ,j • .:. , .. , 

3:33 , 14 
185,71 
185 .. ? l 
1'13, 76 
:?·JS t 00 
C\C-5 . 7·l 
l c;::: ,9a 

81 , (i(, 

233.:: 1 
2-'19~7 9 
258,41 

1836 , 06 
1201 , 9r:'i"-
J55.60 

1115,5::i 
7Jc•, ,:, 

"" 
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TOTAL S,SJE-03 +-2,62E-03 ~.8}E-03 t-2,62E-03 

EBnR ~ ***** HEV/DISINTEGR~TION 
Mt• ;< IM UM F' ERM I S S 11 BL E (1 CT I',1 I TY = 1 , 1<') I:. ·· 0 E.: UC/LI 
TOT :i l . ME:'iSUF:EP ::11:Tl\.'IT'i' "' :j,SJE-03 (t-:.',6?E-03) 

- CH . s F' EC • C t >i: :~ ;,:).: :~ ( + - * * ;t;t ) 

-f!. f/1/0-':::>&J 3D 

UC / LI ji(z ",,/J,YV 

EF:F:OF: QUUH,T!lltl 1'.\T 1,9.S sr1mr, 
LLD CONFIDENCE LEVEL AT 85,0% 

WHC-SD-WM-OP-025 
Addendum 11 Rev 0 

A I_ L DE l [CT [ [I F° t:: :-ii :: 3 ~) n : E LJ Su, HI THE AN (1 L '( 3 I S 

N 
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222-5 COUNTING ROOM 

A N (.) L Y S I S 

MC~ UNIT NUMBER: 1 / 
DETECTOR NUMBER! 2 / 
SPECTRUM SIZE: 4096 CHANNELS 
0 F: DEF: 0 F SM O OT H Ii-/ G FUN C T I ON : 
NUMBER OF BACKGROUND CHANNELS: 

(:DC lJIH T NUMBER: 2. O:> 

GEOMEl"RY NUMBER: 42 

t ·· .., 
4 ON E~CH SIDE OF Pl~K 

PEAK CONFIDENCE F~CTOR: 85 , 0¼ 
IDENTIFICATION ENERGY WINDOW: +- 1 . 50 KEV 
ERROR QUOTATION: 1 , 96 SIGMA UNCERTAIHTY 

ENVIRONMENTAL BACKGROUND SURTRACTED 
- LLD C/'1l.CIJLATION PERFORMED 

M 

r1 E ,; S U R E ft E N E R G Y D I F Fr. F: E N C E S L 1 S T E D 
MULTIPLET ANALYS I S PERFORMED 

SPECTRAL DATA READ DIRECTLY FROM MULTlCH~NNEL AN~LY ZER ~NO: 

MPLE DESCRIPTION: R942-5730 
- ~OMETRY DESCRIPTION: 22ML LIQ 
SAMPLE SIZE: 1.0000E - 03 LI 
STAND ARD SIZE : 1.0000EtOO EA 
ANALYSIS LIBRARY FILE! ~NLOOO 

, CONVERSION FACTOR : ~ ,Y 30~E --03 

COLLECT S Tr, RTE D () i'1 I\·- J Ml - <; 2 (1 T O 9 : 2 0 ; 3 1 

COLLECT LIVE TIME: 3000+ SECONDS 
REAL TIH~: 3005. SECONDS 
UEAD TIME: 0 . 17 ¼ 

DE CAYED TO 0 • DA Y S r (> • 0 0 0 0 H Cl U F: S BE F OF: E THE- ~: ·1 ti f.: l 11 F C: 0 I L E C T 

ENE RGY CALIBRATION PERFORMED 17-M ~R-3 9 
EFFICIENCY CALIBRnTION PERFORMED 16-M~ Y-91 

-- l:24 



M 

122 -- ~ CUUNi l Nu KU~ M 

c:• I< CENTF:OID ENEF:G '( 
CHf'lNNEL KEt) 

1 1323, 1 ., 6c, 1 . 18 
1B 661 r,c-

• 0 ..i 

.:. 2921 , 18 1460,13 
2 B 1 1160.85 

fi 9'-l;J, - 573D _J(L?,IS•iv 
PE A K AN - ~ LY SI S 

FWHM 
KEV 

1 • 6 -·l 

::: , 80 

WHC-SD-WM-DP-025 
Addendum 11 Rev 0 

Bf'lCi;;G,·/D i·IEl (1~:E 1-'i 
COUNTS COUNTS 

1 ,16, 17' 113, 
:.5t, ;, 

1 2 , l 62, 
1 ~.i6 > 

ERROR QUOTATION ~T 1,96 SIGMA 
F' Ui i, C OM F I DEN CE I.. E VE L (1 T 8 5 , 0 ;~ 

D - ENVIRONMENTAL Bf'ICKGROUND PEAK 

BACKGROUND SUBTRACTION PERFORMED USING FILE BK0012 
BACKGROUND DESCRIPTION! BKG 
f: A CK G F: 0 LI ND COLL E CT S T ARTE D O i~ 3 (1 - t: U G - 8 B ,H 1 6 : 4 c) : 0 G 
BACKGROUi-/Ii LI l)E T H1£ : 60000. SECONDS 

EF:r:o::: f/ UCLIU~ =-
.,-. 

1 ' 4 U'.-13 7 
J. :; ,.., 

:- : 

:i.? < CJ I': - •i 0 
·., ,.., ,, :- 0 

_. __ 
125 



222-S COUNTING ROOM 

SAMPLE: R942-~730 
nATA COLLECTED ON 

WHC-SD-WM-'DP-025 
AddendJ~ 11 Rev~ 

,1 - ~I ,~ N - 9 2 ,H (i 5' ! 2 (i : :, 1 

G· 4 - ~i ,·: r.: - c:::: .i :i. _;_ 

-~c AY EU TO 0, D,-'iYS, 0,0000 Ho1.rns Bi-:F oI:: E TH1~ :nt,:n OF COl..Li::T 1, 

R ~ D I O N U C L I D E 11 N A L " ,... 
l ;:, I S F: E F' 0 F: T 

NUCLIDE ACTIVITY CONCENTR~TIOH lN uCi / LI ENF.r:(; '( CO ,ff' t,F: I SfJ/,i 

/'i E ;,1 S LI F: F. [I 

AC-228 l..LD <3,73Et01 
AC-228A LLD <3,73Et01 
AC-2288 LLD <l , 20Et02 
AG-108M 
.=iG-llOM 
AM ·-2 ·11 
i.'.iM-·243 

LLD <2 , 7 :i. EtO:l 
LLD <2,07Et02 
LLD <l , 19F::t02 
LLD <3,11Et01 

AM-243A LLD <3,11Et01 
AM-243B LLD <3,11l+03 
AR-~1 LLD <1,35Et01 
AU-198 LLD<2,22Et01 

- BA-133 LLD <2 ,6 9F::t01 
BA-139 LLD <6,11Et01 
Bt:i-1.1\0 
BA·-141 
BE-·7 
BI-"207 

I"':' r:i I-212 
-·214 

_-214A 
BI-214B 
BI-214C 

1 CD-109 
CE-139 
CE- 1 ·11 
CEF'R 144 
CO-:i6 

O' C0-·57 . 

LLD <7,66Et01 
LLD <6 , 0~ ft01 
LLD <2,39Et02 
LLD <1,66Et•1 -
L L D < 7 , t, ·2E-: t O 1 
LLD <·1, 11Et01 
LLD <,1, 11Et01 
LLD <7 ,. 61Et01 
LLD<6,58Et01 
LLD <: ✓1, 03Et02 
LLD <l,38Et01 
LLD <: 2,26Et01 
LLD <1,73Et02 
L L D < 8,,. 7 I\ F:: t O 0 

LLD <1,12Et01 
LLD <S,68Et00 
LU1 <1 .o a:+01 
LLD < l,52Et02 
LLD <9, ·13Et00 
LL.U •:S , 0 !}FtOO 

ERROR 

C0-· 58 
C0·-60 
CF:-51 
CS-134 
CS-136 
c~: --1 37 8,46Et03 t-2,11Et02 
CS-133 LLD <2,54Et01 
EU- 152 LLD <6,15Et01 
EU-154 LLD<2 ,22Et 0 1 
EU -155 LLD <5,50Et01 
FE -5 9 LLD < l , 77Et01 
HF - 18 1 LLD <2,83Et01 
HG-203 LLD <1, 7 1Et01 
I-131 LLD <2 , 15Et01 
I- 13 2 LLD <4,71Et01 

133 LLD <2,09Et01 
134 LLD <l,29Et01 

.-135 LLD <2,83Et01 
K- 40 LLD <2,13Et02 
KR-8~ LLD <4 ,92Et03 
KR -85M LLD <1,44Et01 
j-;F: -8 7 

l< f:: -8° 
LLD <5,01Et01 
LLD <7 , 1lft0 ~ 

DECAY 
CORRECT~D 

LLD <3, 73 Et01 
L L D < 3 , 7 3 E + 0 :t 
LLD <1,20Et02 
LLD- :: 2, 71Et01 
LLD<2,07Et0:? 
L l(I < 1 , 1 9 Et O 2 

LLD <3,:i.1Et01 
LLD <: 3 , 11Et01 
LU1 <3,11Et03 
LLD <l,35Et01 
LLD <2,22Et01 
LLD <2,69Et01 
LLD <6, 1 j EH) :i. 
LLD <? , 66EtO :t 
LU:1 -::6 .O~i Et Ol 
L_LD <2 . ~ 5-'Et-:)2 
LLD < l ,66Et01 
LLD < 7 , 6 :> E t O 1 
L.LD <>1, 11Et01 
LLD ··::-l , 1 1 E + 0 1 
LLD <7 ,. 61E+Ol 
LLD <: 6 ,. ::i8Et0:i 
LLD < ,t , 0 3 E t O :2 
LLD < l ,3 ::H::+c,1 
LLD •:: 2, 26Et01 
LLD <l,73E+02 
L L D < 8 • 7 ·l Et O 0 
LLD <l, 12E-+Ol 
LLD <B,68Et 00 
LLD < l , OlEtOl 
LLD < l ,::i2Et02 
LLD <</, l:31:. tOO 
L L [I < 9 • (, •l E t O 0 

E :~:F: OF: 

8,16Et 0 3 t-2,l ; E-: 02 
L L D < 2 I• :; ,1 E t O j 
LLD <6 ,- 1:iEtOl 
L L D -.:: 2 , 2 '.,~ E + 0 :i. 
LLD <~-; . ::i OE t O:i. 
LLD < l ,7J t::t01 
LLD •:: :: , 83EH)l 
LLD < l I· 7 1Et•l 
L L [I < 2 , 1 '.j E t O 1 
L L D < ·1 , 7 1 E t ,:) 1 
LLD <2,09Et01 
LLU <l,29Et01 
LLD -:::, 83Et01 
LLD <:<'. j 3E+o:-· 
L L (l < I\ , 9 ~! Et O 3 
LLD <1,44Et01 
LLD <3 ,0:i. Et0 ; 
LLD <7 , 11E +02 

I\ C. ' / ..' 

E ;( F E C T D .I i=" F 

911 ,. G:7 
911.10 
338 , 1c., 
433 , ? 4 
657 . : .::. -- - .. ..,_l"'J i ._I••; 

7 .,: t c. 7 
7 A~ t 67 
43 , 10 

1293 .. 6 -,{ 
,111 , 8 ·) 
306 :-02 
... ., - ,,...,... 
J.. o._,. c:, ,_: --- ,..._ 
'-1.:, .... • . ... 

19 0 , 23 
.-{ /;' r : i7 - ., - -..• 
,_10:, :r .. .,. 'i.l --- --... .:.:. / ~ / 
, AC -• r) 

0 •._J .· i- .J .,;_ 

'" - -~ CV7,~~ 

1120 , 2 8 
1764.~1 

88 " .:,3 
lt.3 >8~i 
1,15 , 4 --1 
133 , :i:l 
81)6 ~76 
1::::2 .oc_, 
S1G ,. ;'J 

13 3: , :;c, 
--A A-~~V,V7 
795,84 
818 , :1 
C, 6 :i. , t.: :; ... r, I· ·l 7 

1435 1- 86 
1108 :- 0J. 
1274 ,.•1~ 

105,31 
1099 , 2~ 
1s: . 20 
,..,._,.... ,.," 
,. '. I 7 t'..;:. \..' 

3C\ -<1 ; -18 
6C,7t- C,9 
529 .. 6S! 
81\ 7 , o::: 

12oi:, .. 41 
1 .. 1 C:,O i· ;:; 

313,'?? 
151. 17 
·10 2 ~- 5 8 
2:2('> : 9C· 
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MN - ~ 'l 
MN -5 6 
NA-'.22 
Nf1 -2 "l 
HB-9 '-1 
"~ -95 

- 9/ 

L L [I :. 9 , 5 l F-_ + 0 0 
LLD <9,8 6 Et 0 0 
LL D<7, 89 Et 00 
LLD < l , OJF:: t Ol 
LLD <9,31E+ OO 
LLD <?, 3c,Et OO 
L L fl < 2 , 3 ·1r~ t O 2 

NP- 237 LLD< l,1 9 Et 0 2 
NP-238 LLD <3,00Et01 
NP-239 LLD < l , 01Et 0 2 
PA- 2 33 LLD <4,0 0 Et01 
PA-234M LLD < l,60Et03 
PB-210 LL D< 3 . 0 7 Et03 
PB-212 LLD <3,05Et01 
PB -212A LLD <3,0 4 Et01 
PB-2128 LLfl <4 , 55Et02 
PB-214 LLD <4,32Et01 
PB-214A LLD <4,32Et01 
F' B - 2 1. 4 P. L L D < 8 , <'\ 0 E + 0 1 
P0-210 LLD <6,68Et03 
P0-214 LLD<l,08Et05 
P0 - 216 LLfl < 4 , 42Et05 

-0 PU-239 LLD < 1, c,2Et05 
PU-241 LLD <5,32Et06 

_ RA ·- 2 21 L L l) < 3 , 3 6 ~-: t O 2 
RA-226 LLD <3,25Et02 
RB -88 LLD < l,00Et02 
RB-89 LLfl<4,35Et01 

~ ' F:N-220 q .D< l ,53EHH 
RU-103 LLD <2,13Et01 

' RURH106 LLD <3 , 13Et02 
... -124 LLD < l,80Et01 

- ~-125 LLD <l,70Et02 
SC-46 LLD <l,14Ft01 
SE-75 LLD <2,41Et01 

~ SN-113 LLD <3,00Et01 
SR - Sj LLD <2 , 16Ft01 

-SF:-91 LLD <2, 90Et01 
_ sF:- ·n LLD < 1, 35Et01 
' TA-182 LLD <3 , 66Et01 
0'TC-99M LLD <l,19Et01 

TE-123M LLD < l,35Et01 
TE -125 M I_ L [I < 3 , 8 0 Ft O 3 
TE-132 LLD < l.~7Et01 
TH -228 LLD <: 1,33Et03 
TH-234 LLD <2 , 2 9 Et02 
TH-234A LLD <2,29Et02 
TH-234B LLD <8,82Et02 
TL-208 LLD<l,99Ft01 
U-235 LLD<2,28Et01 
U- 2 35A LLD<2,28Et01 
U- 2 358 LLD < l , 01Et02 
U-2 37 LLD <: 5,87E+Ol 
W-1 8 7 LLD <2 , 85Et01 
XE-lJlM LLD <6 , 13 Et02 
XE -133 LLD <~.44Et01 
" '~- 133M LLD <l, 32Et02 

-133 
XE-· 138 
'{-8 8 
Y-91 
'(- 91 M 
Z N -·C,5 
7 F~ ·- 9 '._j 

LLD <l ,.48Ft01 
LLD < l,11Et02 
LLD <9,·19Et00 
L L D < ~ • 1 A i:-: + 0 3 
LLD <2,20Et01 
LLD <2,5:=iEt01 
L U 1 < 1 , 7 i) r:: t O 1 

L u 1 < ·1 • :; 1 E + o o h q41_s-7 3 0 
LLD <5',86 E.+OO 
LLD· ?~ B:·.E+oo - ~ ~--f.S-9v 
LL [I ·= .. 1 , 0 ~• Et C, 1 .JjSJ-
LLD < 5' , :: 1 Et O O WH C-SD-WM-DP-025 
LLD <?, 36Et-:,o Addendum 11 Rev 0 
LL D-:: 2 • 3 '1 Et O 2 
LLD <l, 19 Et 0 2 
LLD <3, 00Et01 
LLU < l ,. Ol)Et 0 2 
L L D < ,'.: , 0 0 E + 0 :i. 
L L D < j , 6 0 E t O :" 
LLD <3 . 0 ? F.:t03 
LLD <3,03Et01 
LLD <3,0-1Et01 
LLU <1, 5:jEt02 
L L D < ,i , 3 2 E + 0 1 
L L D < ,l , 3:? Et O 1 
LL [I < 8 , I! 1) E t O 1 
LLD <6,66l:.t03 
LLD < l , oeE+O !::i 
LLD <4 , ,1;.2c:+05 
LLD < l , 62Et05 
LLD <5,32Et06 
LL1J <3 , 36Et02 
LLD <3, 25E+o ;~ 
LLD <l.OOEt02 
LL\) < 1 , 3 :j E t O 1 
L L D < :i. ,. 3 ~~ E t O 1.: 
LLD < 2 , L~ E t O :1 
LLD <3,43Et02 
LLD <1.80EtC,1 
LLD <l ,. 70Et02 
LL [I < 1 , 1 •l E t O 1 
LLD < 2 , ,ll E t O 1 
LLD <Z,OOEtO :i. 
LLD <2, U,E+Ol 
LLD <2 , 90Et0 :i. 
LLD < 1, 3:.iE +c, 1 
LLU <3,66Et 0 1 
L L D < 1 , 1 9 E-+ 0 1 
LLD <l,35Et01 
LLD <3 , 8 0 Et03 
L L D < 1 , ,1 7 E t O 1 
LLD < l , 33Et03 
LLD <2 , 29Et02 
LLD •:: :i , 29E+O ;? 
L L D < 8 , 8 :~ E + 0 2 
LLO < l ,9 Yt:.t 0 1 
LLD •:::, 28Et01 
LLD <2,28Et01 
LL..D < l ,. OLEt 0 2 
LLD -:: :., 87Et01 
LLD <2, 8~·.iEtOl 
LLD <6 , 1 :5 Et02 
L L D < 'i , , '.i ,1 E + 0 :i. 
LLD < :i ,. :::.:2Et02 
LI..D <l, 18Et01 
LLD <l , 11Et02 
LLD <9,49EtGO 
L L [I < 3 , 4 •l C: t O 3 
LLD <2,20Et01 
LLD <2, 5::.iE+Ol 
LL.D < l . 70 Et 0 l 

•=• ,_:., ~I 

..... .. , - . 
~.., •'::•' .' C 

.. - , ...... , " 
l ~ C· ·~ , ,:, , _ _. - .... - ; --/ ' . .) ....:. ,. c:, ..) 

-, , -:- - ...... 
/ C• .,_1 t- / ·=· 
, .-- .-. ,-

0 ..J i ,· ~ -~ 

8 6 , :=; ,~, 
7'84,4 ::; 
2 ? 7 >6 0 
3 1 1 .. 98 

10 0 1. c, ~~ 
'l6 :- 3 G 

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

...: ~ - ~ 1· • .• • •- · --~ .... ,, ..; .;, "! + ... ., ,,., 

300 ,. l C, 
351 .. 72 
351 ~9: 
27:i : 21 
804. 0C, 
799 t?G 
80 -l) , 9 C, 
129,30 
:i -18, 5 ? 
240 : 9 9 
18 6 , i 0 

133C'.\ , . .-:, .:, 
103L3S 

549 , 73 

621 , 80 
co:.;: 

1120 , 1~.i 
..... , .. , , 
...:: ,: , "1 t- C• ,:) 

391 '"6 7 
:i13 :, 97 
~,::-,::-- ; .... 
_, ·--' ~-' .. -C! ... , 4--- ...... ~ J. ~,c, ..:, •, -~ 

1121 ,. 3 (, 
140 , Jl 
159 1.or, 

2.28.16 
c-4, 37 

i-\"""'I r-· .... 
? ...:, t- • ' \,I 

135 , 71 
.. ,..., i=- - 4 

.l. C· ._, t / J. 

1113 , 7 6 

6 35 .. 7 -·1 

81 , C,•~I 
233,:? 1 
21}9 :• 7 9 
2'.:iB,4 1 

1836 ,. 06 
1204 , 9 (, _,..._ .. ,.. 

~r :.J i:,1 t C• ,._, 

_,. ~-' ·=· : . ··' 
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I U I H L. 0 , • f ,:, t':. T V .:, T - ,:. , 1 :,. C. T '-J ..: 

EBAR = ***** MEV / DISI NTEGR ATION 
MA X I M LIM F' E F: M I S St: E: L E i'.; C T I V 1 T Y ·'"' 1 , 1 6 E - 0 8 LI t / L I 

f2iqij / - :513D 

j(z ,.t5-~V 
-• T (.') L MU1SUF:ED r-iCTH1Il'( == 8 , .l\6Et0..5 < +< 1 ,. 11Et0 2 , UC / L I 

TECH, SF'EC, = :r.;,:-:i ;r, i;;,; < +· · /f..,t '/-1. 'ff.) WHC-SD-WM-DP-025 

E 1;: F: 0 F: (l LI O Hi TI O ~I {i T 1 : 9 .:S S I GM A 
L LD CONFIDENCE LEVEL ~T 85,0¼ 

Addendum 11 Rev O 

ALL DETECTED F'EAKS WERE USED IH THE ANALYSIS 

Cl~:tHr:OID ENf.:F:rn ME r ~) R ::-: :-'1 EF:F:nr~: Gt1 MMtiS/S EC 
CHANNEL KEV COUNTS 

., 
/ ,. 

2921,1:::l 1-'160,13 162 , 1 7 , 0 2,13E+Ol 
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S F· E C T f,; U 1-i Ii 1-i I~ L y s I s 

222-S COUNTING,ROOM 

HM(\1 YSIS 

MC..1 UNIT NUMBER: 
DETECTf.JF: NUMBER : ' ) 

'-

/ 
/ 

SPECTRUM SIZE: 4096 CH~NNELS 
DF:DEH fJf.- SMOO rHHIG FUMCT ICH!: 

1:ItC LIMIT 1WMBEF: : 
GEOMET RY NUMBE R: 

~j 

?, O 
A 'O 
•' J ..:. . 

MUM BER OF B(ICl<GROU IHI Cll(:f·HIELS; •t 0 1-1 Et,cH srr,r: ur F·r.. ,·,t:: 
r-·Er,i :: CO/IFI[tF::l·ICE F(1ClUr: ! l• ~i , o;~ 
I fl E N T I F I C fl T I O N E N E F: G Y lo.I I N D O l.J : + - 1 , ::; 0 I< l 1..' 

El;;F:OR OUO lt1 TI LIM: 1 , ·;,6 SI G~l:~, 1_11/C E. F: Tri HI ,-y 

EN VIRONMENTAL B~CKGROUND SUBTRA CTED 
Lu, CALCUU-1 fI !Ji'/ F'E RFrrn,·lE[I 
MU: S LI F: E D ENERGY [I I FF ERE IK E S I I !:, ·1 E D 
MULTIPLET AHALYS lS PERFORMED 

SPECTRAL DAT~ READ DIRECTLY FROM MUl .lI CH~H~EL ~H~LYZER ~NO: 

SAMPLE DESCRIPTION: R946-~330 
GEOMETRY DESCRIPTION: 22 ML LI • 
SAMPLE SIZE: 1,0000E -03 LI 
STANDARD SILE! 1,0000EtOO EA 
AN~LYSIS LIBRARY FILE: ~NLOOO 

CO LLECT LIVE TIME: 
F:Eril.. T IIIE::: 
llEM1 TIME: 

3000, !3 ECDl!II S 
300.5. ::',ECCHlli i~ 
0.10 ~-:. 

/ CON 1}ERS fU1·/ l'i'-:C.Tfl F:; .l - ,:;(:, ,;;.•::• F ·- (il 

DECt:'fE[I TO 0, Dt1YS r O,OO tJ (i I-IDUF: f3 BFFIJF:E Tl·IE STi'.: F: T ur CtJl.. l F!:T 

ENEF:13'( C :-)LIBRf1TION F'EF:FOF: l1U1 17-ilr)R ·<Vi' 

E FF I C l ENCY Ci': L I f : R 11 T I ON F' ER F OF: 11 E fl 1 c'.- - 11 ,Yr - ~ 1 

; 
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WH C-SD-WM-DP-02 5 
ADDENDUM 11 REV 0 

222 - 5 COUN TI NG ROO M .:, ·1 - Ji'.: Ii - ~· 2 1 ': : ·l: ; ,:, 5 

SAMPLE: R916 ·- ~~30 
DATn COLLECTED ON 1-Jnli- 9 2 Al 1 J ;31:s 2 
DEC :"1 YE[I TO o. [l ;,·rs , 0 , 0000 HOIJl;: s B::::FOl ;:E TH L S T;',i::l l) F COL L;.:( :·,. 

R n D I O N U C L I D E (1 U o'.; L. 'i' S I ::. R E f · D F: T 

NUCLIDE ;'\CTI'.IIT'i' COi·ICl.:MT Rt,TIIJi-1 l i·I •J C .i. / LI 

AC-228 LLD <4,46Et00 
AC-22BA LLD <1,~6Et00 
AC-2286 LLD <3,53~t00 
AG - lOBM LLD <l,03Et00 
AG-llOM LLD <1,55Et00 
~M-241 LLD <3,28Et00 
AM-243 LLD <l,37£t00 
AM-243A LLD <l,37£+00 
AM-2436 LLD <l , 43Et02 
AR-11 LLD <B,42£-01 
AU-198 LLD <B,7JE-Ol 
B~-133 LLD <l,2l[t00 
BA-139 LLD <2,7BE+OO 
BA-1~0 LLD <3,59£t00 
BA-141 LLD <2,49 ~t00 
IcE-7 
BI-207 
BI-212 
BI-21-1 

LLD <S,65£+00 
L L D < 9 , 2 ·1 £ - 0 1 
L L[I < 8 , 1 2 [·: t O 0 
LU• <6, 01£+00 

BI-214A LLD <6,01Et00 
BI-2118 LLD <9,18 Et00 
BI-214C LLD <~,47Et00 
CD-109 LLD <l,73£+01 
CE-139 LLD <6,30 E-Ol 
CE-141 LLD ( 9,76E-Ol 

ERR OF: 
DEC1'.1Y 

C O RR iC C T E 1:, 

L. L II < ·1 , ·1 c- E + 0 0 
L. L D <>1 • •l c', Et,::,(, 
LL D< 3, 3'.'iE t(, ,'j 

LLI• < l ,O '.~ E H•<• 
LLD < ·'!, 3 :; Et(iC, 
LL0 <3 ,28EH• 0 
LLD < l . 3} Et00 
LLD <l,3 7Et00 
l.Ll:l<l , ,nt''. t0 2 
LLD <B, ·12£-01 
L.L.[1 <8. 7 i E-C, :i 
LLll < l ; 2l l:: t 00 
ELI1 -:::, 76 EtGO 

· LLD <3 , '.:iS'E t0 (, 
LLJ) < 2 , <l 'l LHi O 
L. L [1 < 8 I 6 3 E + C, (j 

LUi<:9 , 2 1i E- \.i:i 
LLD <8, 1 -:!EH)G 
LU• <6 , 0 !E H ,O 
LLD <6, 0 ,)£+0 0 
LL.D<9, l BE +O(, 
L LI1 < •\ , ·1 7 E t O ,j 
L LI• < 1 , 7 ~:, E t 0 i 
LLD <6. 31)E-0 1 
L L. [I < 9 , 7 6 E - 1) i 

CEPR14~ LLD <7,66£t00 LLD <7, 6 6Et 0 0 
CO ·- 5 6 LL [I< 9 , 1:. 0 [·: - 0 1 LLD < 9 , 6 •i F - 0 1 
C0-5 7 LLD <5,05E-01 LLD <5,03E-01 
C0-58 LLD <9,5JE-Ol LLD <9. 33 E-0 1 
C0-60 5,98Et01 t-3,0 1 £+00 ~. 9 HEt O~ 

CR-51 LLD <6,89Et00 LLD <6 , B9Et 0 0 

t -·3. C, l E-1-00 

CS -13 4 5,91Et01 t - 3,1 9 E+ OO 3 .9i E+01 i·-3,191.~00 

CS -13 6 
CS -l3 i' 
CS - 138 
EU-152 
ELJ-154 
EU- 153 
FE-59 
HF-1 8 1 
HG ·- 203 
I - 131 
I-· 1 32 
1-13.5 
I-134 
1-135 
1, - '10 
KR-85 
l-:F:-85M 

LL D< l,OBE+OO LLD < l ,08 Et 00 
7 ~ -- 3 , 2 1 E t 00 7 . 8 H + 0 1 t - 3 . : :i E i ,,:, i'.i 

LLD <7;6l l - Ol LLD <7,6 lE- Gl 
LLD <3, 2 9E+OO LLD <3 .2~ Et 00 
LLD <l,8 9Et00 LLD<l, 89 Et 00 
LLD <2, 4::i f -t-00 
LLD <2,38E+OO 
LLD <l,llE+OO 
LLD <?, ·1:S E-01 
LL. D < 9 , ·1 1 E - 0 l 
LLD <l, ·l OEtOO 
L L O < 9 , 8 0 ~-: - 0 1 
LLD < 1, ·1 BE+oo 
LLD < 2 , ·1 0 Et O 0 
LLD <l,091::':tOl 
LLD <2,16Ei-02 
LLD <6,10E-01 

I..L D<2 , <1 '.ll-': +oG 
L.LD <2 , 3 ,~Et(', ,; , 
L. L r1 < 1 , :i :i E t O .;, 
LLD <7. ,1'.J f':- ti l 
L L [I < 9 , ·1 1 E - 0 1 
L L D < 1 , •lO E + 0 0 
L. L l) < 9 , 8 cj t:: - 0 1 
LL It < l , ·! SE t O {I 
l. L D < 2 , •1 0 Etc, (i 

L L D < 1 , 0 ·, E t O 1 
LLD <2, 16E+0 2 
LLD <6, 1 CiE- C, :i 
I I 1 1 ' -- ' ', •. , 1 •• ! 1"', , ... 

EilE I;: .-;·,- CUi·iFi",F: (::;1i ii 
( I\Hlj 

I:~;,: F' E C T Ii T ,, r· 

:; 1 .l , Gi' 
9 1 L l G 
318 . .. , ,;) 
·13 3 .. SJ ·l 
. c..---, .•• 

~ · ·--' ... . ,I i::> 

'.:_;9; :i•l 
'.' ·l, 6 7 
7 4 ,67 
•l 3 ; 10 

l 2 73 , ,:, ·I 
111 . a,:; 
3.':j c:'> ; ,:, :.:: 
1 ~~ :;5 • t ~~ :~; : 

~37.,~ ✓-

J. 9 1j . 2 ::: 

.... , ,., -, -
..J V;' I ... ',.I 

'":" '' I .' .-, - _, 
, --· .. - -· 

6(',~'. J~: 
609 , 3:.:' 

11 :20 . .:c 
1 7 =· 1 • :::; J 

00 • • .. , ,:) 
.. • ,- - C"" 
.1. CJ •• J , ~ •. ) 

1 ·l 5, ·1 ·l 
133, ~i l 
3 ,j 6, 7 :':-
1 :: • (i;::. 
S 1 ,:, • / ' :~ 

:i 332 1 ~~\, 

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

.) _:. ._I t \.I .I 

6 ,J ,) ., ? C, - ,::, . ~: - '. 

3 .L .:- t ~ -; J. 
, ,-

C• C. I Ii .•• -' 

l 1'1:<i , ~k
l •! ,:, B . i,I .l 

~7-y •" :: ,::, 

:3 c. ~? ~ ., f! 

:. -~ 9 , : . ~::-
2. 4 7 , <i i5 

1:6(1, .41 
1'1 6 0 , 7 ~i 
:il 3 , <i '1 
.iSl.F 

. ' .I • .I' . .' 
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I'-.~ .. ~. 
m 
i. ,S 

"" 
-..r 

... 

N 

M 

0' 

~R - 8 9 LLD < 3, 0 1Et01 
L~ -14 0 LLD <4, 79 E-O i 
L:,-1 .t\2 
/-l N-54 
Vi N-5 6 
Nh-22 
rlA- 2 ·1 
NB -9 -1 
Nfi-93 
iHl-· 9 7 
jff-237 
NF'-238 
NF'-2 3 9 

LLD <2 , 13f t0 0 
L LI• < 9 , 8 8 E - 0 1 
LLD < l 1 , OBE+OO 
LLI• <6 , 701': - o 1 
LLD < 9, 5 3E- Ol 
L LI1 < 9 • ·11 E - 0 1 
LLD <9 ,2 1::i E-Ol 
LLD <: 5,13Et00 
L L D < ,1 , 9 7 E t O 0 
LLD < ·1,60:':: t00 
LLD < ·l , ,1 8 Et O 0 

F'A-233 LLD <1,72 Et00 
F'~-2J.t\M LLD <l,96[t02 
F'B-210 LLD < l,~0Et02 
F'B-212 LLD <1,36Et00 
PB-212~ LLD <l,3~[t00 
F' B-2128 LLD < l,9 8 Et01 
F' B-2 1~ LLD <l, 86 Et 0 0 
F'B-211\A LLD <l, 86f t00 
F'B - 2148 LLD <3,51E t 00 
P0-210 LLD <9,13Et01 
P0 ·-211\ LL[l <3,90Ct04 
P0-216 LLD <7,71Et04 
PU-239 LLD <7,26Et03 
F'U-21\1 LLD <2,27 f t05 
R~-224 LLD <1,4'1Et01 
RA-226 
f;;B-88 
F:f:-89 
RN-220 
RU-103 
RUR H106 
SB-124 
SB-123 
SC -·16 

L LI• < 1 • 3 5 E t O 1 
LLD < '1,ll\ C-: t00 
LLD <5,5'1Et00 
LLD <B,71Et02 
I.LD <S , 87[-01 
LLD < 1 , 8 ·l Et O 1 
LLD < l,31Et00 
LLD <7 , 26 Et00 
L LI• < 1 , 3 8 Et O 0 

SE- 75 LLD < l,06Et00 
SN-113 LLD< l , 2~ft00 
SR-85 LLD<9,50E-01 
SR-91 LLD<1, 7 2Et•O 
SR-92 LLD <B, 9 ~.if: -01 
T~-182 LLD<3,63Et00 
TC-99M LLD <4,99E-Ol 
TE-12 3M LLD <3 , 81 [ -01 
TE-125M LLD <1,63Et02 
TE-132 LLD <6,3SE-Ol 
TH-228 LLD <5,96 Et01 
TH-234 LLD <9,5 6 Et00 
TH-234A LLD <9,5 6Et 00 
TH-234 B LLD <3 ,71\Et 01 
TL-208 LLD < l,15Et 0 0 
U- 23 5 LLD <9,59E -0 1 
U-23 5~ LLD <: 9 ,3 9 [ - 0 1 
U-2 358 LLD <4, 38 Et00 
U-237 
W-137 
XE-131M 
½E-133 
XE-133M 
XE-·135 
½E-1313 
Y·-88 
'( - 91 
Y-· 91 M 

LLD <2, ~1Et00 
L.LD <3,26~t• O 
LLD <2,72Et01 
LLD <2, 0 1Et00 
LLD <5,37 Et00 
LLD <6,46E-01 
LLD <5,20Et00 
LLD <3,92E-Ol 
LLD <2,74Et•2 
LLD < l,30Et00 

, -

WHC-SD- WM-DP-025 
ADDE NDUM 11 REV O 

L LI, : :: . . 0 1E t ,:; 1 
L. L[I ,:,1 , 7 9 E - 0 1 
L L[I < 2 , 1 :5 E t 0 0 
LLI• ·-: <;' , 86 E- ·J:i 
LLD < l ,O SE+OO 
LL D < 6 , 7 <i E - 0 l 
L LI• < 9 . 5 3 E - ,:_-, :i. 
L L It < 9 , -l 1 E - ,) 1 
LLJl <9 , 2 '..i E- 01 
LLit ·:: :::;, 1 3E H}O 
L L It < ,1 , 9 7 E + 0 0 
LL.D < 'I ,6(iEtOO 
LL D < ·l , •l l: E t 0 (, 
L L It < l , 7 :: E t G 0 
LLl) < l , 9 ,~ Etc,2 
LLD < :i .,10Et•)2 
LLD <1.36Et00 
LL lt < 1 • 3 ~.i E t O 0 
L L [I < 1 , 9 B E t ii 1 
LLD < 1 .86 Et 0 0 
LLJl < l .8.',E t •JO 
LLD <3 , '.:i 1 Et 0 0 
LLD <9, 15 E+o:, 
L LI) < 3 , 9 <i E ·H) 4 
LLD < 7, 7 J Et O,l 
L LI• < 7 . :2 u E + •B 
L.LD <2 , 2 ? E+O~ 
L L It · : 1 , ·H E + 0 1 
LLD <l, 3 :5 EH•l 
LLJt < 'I, 1 ii-::+oo 
LLI•<5, '.j •~E+G(; 
L LI• < 8 , 7 :if t O? 
LL0 <3 , 8 ?E·-(,1 
L L D < 1 , 8 ·1 E t 0 1 
L LI• < 1 , 3 1 E + 0 0 
LLJl <7 , 2 ,"J Et•)O 
LLD < l,3 8Eti)0 
LLD < l , 0 <'-E+00 
LLD < l , 2 6 Et0 0 
LLit < 9 .J OE-0:i 
LLit < l , 7 ~Et•(i 
I. L JI < 8 , 9 '.i E - 0 1 
LLit <3 , 63Et(iii 
LLD < ,.! , 99E- O:i 
LLD <5 ,8 LE-·Ol 
LLD < 1. 63E+02 
LLD <: 6.35£-01 
LLf.1 < 3 ,9.:,F-~+ Ol 
LLit <9, 5 6 Et 0 (> 
LLD<'i'. 3 6 Et0 (i 
L L I) < 3 , 7 •l E t O 1 
LLI1 -::1, 13Et GO 
L.LD < 9 , 5 9£- ,) .i 
I L(I < 9 , 5 ~) E - 0 1 
LLit <-1, 3 8 E+ o o 
L L D < 2 , ·l -'t E ·Hi 0 
Ll .D< 3 , 2.',EtO O 
L Lf1 < 2 , 7 ~ E + 0 :i 
LLD <2 , 01EtGO 
LLD <3 . ~ii' EtOO 
LLD < 6 , ·l 6 E -· 0 l 
LLI1 <3, 20Et00 
LLJl <3 , 9 i! E- Ol 
L LI• < 2 , 7 ,1 E t O :l 
LLD < l, 3 0 E +,:i(; 

'P-. 11 I., ·-5530 

J11_ ?,l5·Yv 

.: _:: ,) . ~: 

l 5 7 i:, .. . :~ ( , 

6 •\ 1 , S :, 
6 34 . ,,, .3 
8 ·1 ,'> . '7 ,:, 

1: ;· ') , J ~-; 

13 ~:.t. ~ i> <:, 
7Ci :: • \:, :.~ 
} t_. ~i , 7 E 
6 ::_;? I ~ ) :! 

t;; c. t ~ _;.:, 

9 3 -:) , ., '.j 

~ 77 I' ~)•::, 
3 11 .. 9 B 

100 1 , c,:-; 
, \ . ' I:'' •• 

• \.1 • _, \.I 

23 9 • ,:, .:-, 
Vi' , GG 
. :,o t J. ·~·, 

~il.9 ~' 
~; 1 , ·;, :.> 

: 7 ~-; • :~ J. 
s ,:, ., ,, 0 .;; 
7 ·;>9 , 7G 
8(, 4, S' •::, 

l " .., -- .. -: ., ",:, • .. , 
1 •\ 8 , :; ~· 
~ ~1,:, .. r) <} 

186 ,1 0 
1 S36 , 0 0 
103 1, 88 

~4 9,73 
1\ 97 , 0 S 
6: 1. 80 
~-() :.~ . -::· .:: 
1 76 . 3 3 

1 120 ,4 ~ 
26 4,6 j 
3 9 1 . 6~ 
s 1:~ . s> ·:,;> 
:i ~5 '":j .. Ci ,:j 

1 3f:l 3 . 9 -1 
11 2 1, 3G 

1 4 ,:, , '.:i 1 
1 ~-i 9 , ,:, c, 
1 09 .. :.~? 
.:::S tl C> 

3 <) , 3 7 
:, :! ,, :-; .::, 
'i :: . :. .::, 
6 3 , 3'J 

'.3 83, 1 ·l 
1 8~'i,'7.l 
1 8 ~ . 7 1 
l ·1 3 ,, :;· ~~J 

2GB, (10 
6 ;'.j ~; :- 7 ·1 
1 63 . ?d 

8 1 • ii •:) 

2 ::i3 , :!1 
:: ·19 I• '_;'(_i 

: 58 ,41 
13 :S6, (i / , 
l 2,:, •1 • 'i' (i 

c- r:- c · • . • 
,,_I ~.I ..) I C) ', I 
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M 

n\-95 
Z f:;- 9 7 

TOTAL 

LLD ·-: 1. 7 ,lEtOO 
LL [I 0: 9,6:iE-0 1 

WHC-S D- WM- OP-025 
J,iJDE~DUM 11 RE_V 0 

L u, < 1 . 7 1 E i O ,:, 
L U1 · : 9 • c, : ; i: - 0 :i 

1,98Et02 t-5.~5Et00 1.98Et02 t·'.3, ·l'.3[100 

EBAR · ****l MEV/DISINTEGRATION 
11 r. X I M U M F· E R M I S S i-'1 [! L L ;, C T I V I T '{ "· 1 • 3 1 E - 0 9 U C / L I w, 
TOTiil MEASUREII {1CTI 1JI1Y .. 1,9BE+02 (l-:i, -1:,E+ oo:, LIL / l 1...J:itrl-. ~-IS·'rv 
i; TECH, SF'EC, ··' '#-'if-"ii-"t.lPJ. < +- :pn~::- i 

ERROR QUOTATION AT 1,96 SIGMA 
LLD CONFIDEHCE LEVlL nT 8'.3,0~ 

F'Er:KS NOT USED rn ti N ,·: L 'i' S I S 

CEIHF:OID EHEF:G'( MET ~,Re ;-'i O:ROI\ 
CH,".)NNEL KE IJ COUNTS ,~ 

1126,30 562,78 229, 26,3 

l 1 38, :.:iO 56d,88 '199 , 1 9 , (i 

1603,59 801,39 2 06. 12, 1 
2918,:56 1"158 , 72 33, 33,.', 

Gi",/"ihhS / SEC 

1 , 35E+0l 
2. 93E·H'1 
1 , c,9Et01 

II, 3 'rEHhi 

P E AK S EL I M I NA T E D B Y B ti C K GR O U t,! [1 S U f: T F: (1 l: T I [I N 

CEMTF:OrD EN ERG '( MET flRC/1 ERR• 1:: G{1 Mhh 3/S EC 

CHANNEL KEV COUNTS 
., 
-'• 

2921,78 1•160,1\3 118, 19,2 1,53c.t0l 

····-- ·. 3r;, 1 ,, .. 



M 

WHC -so~wM-DP-025 
ADDENDUM 11.REV 0 

. · · ACID DIGESTION ANALYSIS RES UL TS 

--

T 

1.33 



Tc11k: 1034.P 
Core: NA 

Sanple No.: R942 
Customer 0: 3AP891-7 

Check 
Stc11dad 

L.aD IU: ~ 

Acid Dioostbn {01 - 07- 92'1 CcxnnlP.te 

a> (01-23-~ 

Alunirum 116 % 

Barium 97.8 % 

Cadnium 96.1 % 

Orornium 101.3 % 

Iron 103.5 % 

Leoo 102.6 % 

Macnesium 102.8 % 

Mc11ue1 ,_,.,._. 97.8 % 
! 
I Sil\.« 37.2 % 

1~· S:>dil.lTI 148.8 % 
LJ .~ Zirc 97.8 % 

9 1 , I 

,f 

ACID DIGESTION RESULTS 
. 

. • 

Bl~k Sanple D~= 
H940 K942 NA 

Ccxnnlete C.omnlete NA 

9.97E+1 uqll 5.60E+5 uqlL NA 

<1.3:>E+1 uqll <6.50E+1 ucvL NA 

<4.00E+O uqll 1.83E+2 uqlL NA 
. . 

<8.00E+0 ug/L 6.60E+3 ug/L NA 

<8.70E+1 uq/L 2.67E+3 uqlL NA 

<8.00E+1 ug/L <4.00E+2 uc1'L NA 

<5.10E+1 uqll <2.55E+2 ucvL NA 

<3.00E+o ug/L 3.41E+1 uc1'L NA 

<8.00E+0 ua/L <4.00E+1 ucvL NA. 

1.12E+3 ug/L 1.17E+7 uc1'L NA. 

<4.00E+0 ua/L 3.09E+2 LJQ/L NA. 

-

5J!e~ Check 
Sta-idad 

NA K:;40 

NA Coo,olete 

NA 133 

NA 102 

NA 93 

NA 101 

NA 103 

NA 95.9 

NA 101 

NA 96.5 

NA 113 

NA 100 

NA. 96 

' 

% 

% 

% 

% 

% 

% 

% 

% 

% 

% 

% 

:?::>::iE: 
CJ :r: 
on 
rT1 I 
:ZVJ 
CJCJ 
C I 
:;::::iE: 

:;:: 
,_.. I 

....... CJ 
-0 

:::0 I 
rri o 
<:N 

U1 
0 



Lab Segment Serial No.: ' 
R942 
Analysis: 
ACID DIGESTION 

Instrument: 
METTLER BAL. SNF04495 
Technologist: 
L. MORRISON 
Starting Time: 
NA 
Ending Time: 
NA 

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

-

10 

WHC-SD~WM-D P-~ 25 
ADDENDUM 11 REV 0 

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

A ALYTICAL BATCH 
Customer ID: 
3AP891-7 
Sample Prep: 
ACID DIGESTION 

Procedure/Rev: 
LA-505-158/A-2 

Date: 
1-07-92 

Temperature: 
NA 

Chemist: 
L. OTTMAR 

Lab ID Description 
R939-8505 11 
R940-8605 12 
R942-8705 13 
R946-8505 14 

15 
16 
17 
18 
19 
20 

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

Lab ID 

Final Vol. of 
Standard 

LMCS CHECK STD ICP1 -1 B48AA/50 ml ICP2-2848AB/50 ml ICP3-3B48AB/50 ml N/A 

A-6000-881 (03/92} 

1.35 



.._ .... 
7 

AMt,M •I 

ACID DIG~STION ANALYSIS 
\mC-S D- WM-DP·-ozs 
ADDENDUM 11 REV 0 

'1o;>t<'Y 
~ ... , 

.... W'80/lol_,. ""'--~· L/\--:,o:,- 1 ::\l:l U/U 

,: • -

,:~\' 
.i\ · . :• :-

ANIW' .... ...,.._, .... 
. :; ·,,. ''·.1 

,.·,'•. 
. ~:·' 

s...,.,..1o, • ., 
---•LC-.k~ •. ~~ 
t<t.Al.ilc:H I IJLAHI< 
VDLU1·IL: (JH 
CUl•IPU'.: fltit, _ _ so ... __ 

Co,-.Jl"k 

Aefift61t.a. C-.t< ... '-t."'-•~· 
1.1·1c::; Ct1u.; 1< SHJ• lf 'L£ 
Ll'ICti ll, ___ _________ _ 

I il1 lt,t,t 
• ~• ..... If 
-, •• •,.A 

ANlpM • I 

c--,o 
L•l.. 11 

Cr:rr; ID 

A.. .. , .. 
\J 

1.36 
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Lab Segment Serial No.: I 

R942 
Analysis: 
ICP 

Instrument: 
WB39939 
Technologist: 
T. FRAZIER 
Starting Time: 
11 :20 
Ending Time: 
14:26 

Description 
1 INITIAL LMCS CHECK STD 
2 REAGENT BLANK 
3 SAMPLE 3AP89·1-7 
4 FINAL LMCS CHECK STD 
5 
6 
7 
8 
9 

10 

WHC-SD-\.IM-DP-02 5 
ADDE NDUM 11 RE V O 

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

A ALYflCAL BATCH 
Customer ID: 
3AP891-7 
Sample Prep: 
ACID DIGESTION 

Procedure/Rev: 
LA-505-151/8-0 

Date: 
1 -23-92 

Temperature: 
NA 

Chemist: 
L. OTTMAR 

Lab ID Description 
R939-8550 11 
R940-8650 12 
R942-8750 13 
R946-8550 14 

15 
16 
17 
18 
19 
20 

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

Lab ID 

Final Vol. of 
Standard 

LMCS CHECK STD ICP1-1B48AA/10 ml ICP2-2B48AB/1 O ml ICP3-3B48AB/1 O ml NA 

A-6000-881 {03/92) 

137 
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olt .. ,-:1 11, 'l:: (sX.r ~-,; v ..... 
J'/ ,~ 'e 3 ES·t• (.s(t~,-, ·t..) l°J 

N'"--e 3°'"> .. c.s,c,:io·a>J 9.1 
J-/'• I ':I o'I,>-= (~X'o•r>) {.\:I 

~~"L?lt '/ /1,-,I, 
", '-'._t/<... '? '3 io '/ f (_11.(-'(1-"21 'l) -"'("( 

n , .. ~ 3 s..s •t > ., c .s.(_, "':s> }'Iii 
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•~ •c,.o '..51, _,-J.SL'I, rt;J 
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•i..,·;,,,, -""r.,.5 r;r; 
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r I , .. , :1 t. \,. '-, 1:1 

O.J'SS • I, tl,c! 

~\'/,, p &LI,• 1.11,,.1 

'C.,1 "Ht/ ,:1•.5 •..J•'>to'I 9.1 
•i.e'LC ")-!)'I •s•~Ll• 'If 
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S.4.., NO -- .,... 
R ,, ., ... - fl'.'l'.'1 0 o:, o.--~ --· ICP 1-A- ~0'.\-t ~ ......... ,. 
? 

1s t STD Diges ted STD 
,a ... ,M,ua..a, Ja,u,01 

2nd STD CCV OR LJ•tCS 

ICP ANALYSI~ ~ -ACIQ DIGESTION 
WHC-SD-WM-DP-02 5 
ADDE NDUM 11 REV 0 

0 1G£$1ED '-""C..S s,9..r ,,.., .. , 
~I /, l 3 xS' • (. , t. S" 111.<>'1, ~. ..,_ ,...., ...,_ 
I z,, 1,'iz.,- . 'i.i.o 't(. , uO)~ .C... ' 

N1 :·,, W 0 
Foe 1.01,s, -., ,.-c..-,o / 1Jl. O'J o 4c, , 

sro Cr /,cJ/u• S:os- 101 . .. ri. ~ . 

&. z.u~.,, lo , to }QL,c.>"J, -• 

m, /, fJ1,,. ~-. .,~ IIJJ.09. Ac..t 

Ala, :Z. (:,O•S"• li,o Ii 0, Or/, Cloe,, ,,, /, 13.,.s-, c., l/1 , (HJ, u.r. ' 
·, -1 o~r... 

-:) fb • 'lSj•S"• 't, 1 o 'fS",'iolJ, e,c' 

C.,/ / ,5(.llS' & 'j, ]O "i7, u,,, ii:oo:., 
rri., ''l4>:S".o. '/.1 '3 7(. -~ .,, ftc, 

U"lll~J=C ~ niu 1e-.,~tc 
"l. ({ "1'(,40 

'l i . ';l..<J , n::_~-r~o flj 'I.H,ff'"' 

't7. f'J , "--· 

'1 , \ 1 1'1"" '17,'1'7 , 4c_ . 
r 5 ' .,.,,.., )V 0, '1 ') , ~ 

10.corr,,, 
/u o,o ri. ~. 

' '1 , '17,,..... 'I,,.,.,,~. 
-. lo,~ 1,..., /IJU, / .-}. oe.._ , 

A' '1 ,i5 ''"' '\ 7, II.,, e...._, 
Pb 5,is,.,..... /tJf , 1').LIC, , 

"' 't, 'lll'f""\ 'i-,. l ">, ~ . .. ,1 •~ ,, 
fl"II\ '1 .'iZ ,,,., 'l<.,'J ">, 4c... 

1 3 9 



1mcted Counts Stitistics 11:20 Aff Jinmy 23 , 1992 
l Sk nm : ALL _s i n 
, .. 1. W•iqht : 1. 0000 Sol ution Volm : 1.00 

ntemt ions : 3 Of f-Pe1 k lntegr iti ons : 1 

n1l yle Ch1nnel ne1n [pul ses SJ . lpul m 

.i 

.o 
li 

r ...... 

·• 

iq 
,(.'\! 

-\o 

l 

' 1q 
Jn,. 
i i 

1n 

3b 
J 

~e 
11 

10 
11 
12 
14 
15 
16 
17 
18 
19 
20 
21 
22 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

42 
4:] 

H 
45 

-o.m o.m, 
m.m 
-0.0BO 

t.m 
0.023 

-0.0 10 0.005 
1.m 0.010 

21.1s6 o.m 
0.069 
o.m 
o. 583 

110.m 
20.978 
u.m 
41.277 
20.m 
-0. 005 
-0.069 
15.029 
56. 989 
12. 109 
o.m 
0;073 

-0.362 
163. 222 

0, 181 
0.128 

22.m 
-0. 000 
16. 044 
0 .006 
0.410 
1.082 
o.m 

-o; 114 
228.240 
24.m 
o. 838 

4e,m 
o.m 
0.018 

-0. 006 
-0.072 

0.007 
0,011 
0.051 
o.m 
0 .107 
o.m 
o.m 
0.162 
0.001 
0, 003 
0.142 
0.366 
0.079 
0.076 
0.005 
o. 003 
1.066 
o. 004 
0.009 
o.m 
0.011 
0.047 
0.007 
0.002 
0. 009 
0.013 
0.004 
i.m 
0.180 
0.012 
0. 318 
0.019 
0 .003 
0. 001 
0.005 

iu .D. lpulm 

\mC-SD-WM-DP-025 
ADOENDUM. 11 ~EV 0 

Identity 1: 5511 m 1B48AC Identity 2: Direct 11:20 An hnuuy 23, 1992 
hsl. nm : ALL_m 
Suple Veiqhl : 1.0000 Solution Volm : 1.00 
Od ea k lnlegr1tions : 3 Oft-Pe1k lnleqr1tions : I 

Zr Sr Ji Hq Sn Si 

(< q 57- /(71/ {p 

l/2Jh~ 

rtu./~~ 

Al 

---140 

.:.. 

I 

- I 

I 
I 

- I 

I 



-· ---
I ppb) ( ppb l (ppb) (ppb ) I PP•) ( ppb) (ppb) ( ppb l ~ 

? In -34,948 9897.465 -62.m -n.m -21. rn 5003.279 -H.m -100.m WHC -SD-WM-DP-025 
. D. 2.m 61.m 24.m 2,876 680.870 55,362 4.774 U57 ADDENDUM 11 REV 0 -
R. S. D, &.m o.m 38 . 814 18.038 3132.092 I. 107 13.736 2.528 

,,. 

V Zn Cu Li Co Ni la Eu 

( prb) ( ppb} ( ppb) I rob l I ppb) (ppb} (ppbl (ppb} 

ean 778.140 9826. 821 4853.3:iO 9861.106 9746.507 4895.589 -5.m -0.694 

. !. 72.376 6 5. 4 50 24.7,56 4U68 56.064 38.m 4.m 0, 188 

R.U. 9 .301 0. 666 o. 510 o.m o.m 0.787 7 5. 00 7 27.062 

Fe Ca Cr Nd Ce 51 Ba 

I PP~ l (ppb) ( ppb I ( ppb l ( ppb) ( ppb l ( ppb l I ppb I 

1an 4 906. 087 9585.664 5064.381 -19. 614 25.637 -1m.m m3.m 1183.m 

• D. 46.333 61.838 33.072 34.502 l3.362 10,317 65.012 28.030 

R.S.D. 0.944 0.645 o.m m.m 52.120 o. 911 o.m 2.368 

"q As Ha ffo St A• Pb 

(pph) (ppb) ( ppb) ( ppb) ·, (prbl ( ppb l ( ppb l ( ppb l 

ean 40.244 5000. 962 -11.410 9843.647 ·O. 211 216.929 374.408 35.617 

.D. 10.149 3U36 14.198 29.m 2.289 11.437 2. 848 24.049 

.D. 25.220 o.m 124.438 o.m 1m.m un 0.761 £7.m 

• # Ti Cd ) I ffn Sb V le 

( ppb l (rp~l ( ppb} ( ppb l ( ppb) ( ppb l ( ppb l l ppb l 

-5.556 9592.813 4839.m m5.m m1.103 4835.758 o.m 0.311 

o.m 74.968 3U88 n.m 31.rn 102.m 2.234 0.187 

9.234 0.782 0.740 1.433 o.m 2.113 954.825 59. 99 6 

, 
TI 

l ppb l 
,ean -10.m 

31.710 
S. D • 40 .142 

. .. ------- -- -- ------------· .. ------·------------------- .... ------- .... -------

l 

orrecled Cm\~ Statistics 11:22 Aff Jinmy 23 1 1992 
ffi me : All_51" 
iaple Ve i~h \ : I. 0000 Solution Yolul! : 1.00 

1n-reak lnleqntions : 3 Off-Peak ln\egrilions : I 
4 - - -- - .... -- - - -- - - -- --- ---- --- - -- -- - -------- ·-- - ---- -- --- - - - - -- ... - -- -- - - -

,nalrlr Channel "un lpuls,s S.D. lpdm U.S.D. lpulm 
... -- .. ... ---------·--· -------·----· ------·-------------- ·----·---- ------ .. 

·0.140 0.008 
ir 2 0.014 0.011 
:i U96 0.025 
r a ~ ·0.039 0.034 
IQ 6 i.m o. 014 
in 7 ·O. 080 0.018 
ii 0.014 0.006 

\I. I. 176 0.039 
10 ·O. 001 0.007 

in II 0, 111 O. 01 l 
12 0.095 0 .003 

.i 14 ·0.015 0.001 
:o 15 -o.rn 0.011 

==-141 



16 -0.071 0.010 
17 1.251 0. 006 WHC-SQ-WM-DP-025 
18 70.068 0.196 ADDENDUM 11 REV 0 
19 o. 005 0.013 
20 o.m 0.003 
21 -0. 00 6 0.007 

22 11.m 0. I 03 
24 I. 822 0 .012 

25 1.763 0.0071 

26 -0.419 0.014 

27 0 .018 0.003 

28 o.m 0.008 

29 0.01 I 0.002 

30 0.080 0 .003 

31 0.076 o.m 
32 0.018 0.003 

33 -o.m 0.00o 
34 16.041 o.m 
35 2.672 o.m 
36 -o. 136 0 .009 
37 -o.m 0.038 
38 o.m 0.009 
:\9 -o. 064 0.020 
40 0.000 0.003 
42 -0.018 0.013 

43 0.057 o.m 
e " H -0, 00 5 0.002 

45 -o.m 0.004 
--r - ,.- -- .. -·----- ................................ _______________ ,.._ ...................... -------- - ---- ---

••~• ., I: SST2 STD 2B48AD ldentitr 2: Dimt 11:23 Aft ,hmry 23, 1992 

~st nm : All_Slft 
a.v, Veiqhl : l.0000 Solution Volm : 1.00 
n-P u~. lnleqr•lions : 3 Off-Pt•k lnhqr•lions : I 
----------·-------------·---------------------------------------------

M 
e t,Q,.. 
• D. 
R. S. D. 

,e~n 
.J. 
: R.S.D. 

,ean 
;.o. 
: U.D. 

Zr 
( ppb l 
·8U52 

3.437 
4.079 

V 

lppb) 
-21.649 
10.026 
46,312 

Fe 
(prb) 

-Ul2 
4.341 

86. 612 

s 
(ppb) 
-17.668 

8.821 

Sr 
(ppb) 

-0.416 
0.430 

103,478 

Zn 
(ppb) 
-36.m 

1.189 
3.m 

Ca 
(ppb) 

l?.m 
0.42? 
1.086 

ftq 
lppb) 

-2.776 
o. 380 

Bi h 
( Jpb) ( ppb) 
5044.073 -34.m 

26.000 21.728 
o.m 63. 083 

Cu Li 
(pp~) I ppb l 

6.345 -2.m 
0.670 0 .118 

10.m 4,441 

Cr Nd 
( ppbl (ppb) 

-6.278 5l5U84 
2.849 46.456 

45.380 0.901 

As Na 
(ppb) t PP~ l 

90.726 -31.m 
3.942 9. 468 

Hq 

( PP• l 
1173. 913 

913.820 
77,844 

Co 
(ppb} 

-1. 180 
2.681 

m.m 

Ce 
( ppb) 
4972.773 

34. 203 
o.688 

fto 
I ppb l 

3.586 
0.967 

Sn 
( ,pb) 
-11.m 
.4.m 
24.m 

Ni 
( ppb l 

-3.m 
2.316 

69.427 

51 
I ppb l 
5196.930 

19.377 
o.m 

Se 
( ppb l 

12.008 
18.?11 

-.::.. 

--,; 

Si Al 
( ppb l I ppb l 
-70.618 283,580 

3. 810 16,264 
5.39& s.m 

l• fy 
(ppb) ( ppb l 
m2.m mo.m 

24. 788 12.m 
o.m o.m 

s. r 
( ppb l ( ppb l 
-21.m 53 .187 

0. 828 11.rn 
3.006 32. 817 

Aq Pb 
(ppbl ( ppb I 
5121.m 4847.065 

9,491 26.679 

---
-- 1.42 



R.S.D. 

,,n 

. D. 
i.5.D. 

ean 
. 9. 

R. S. D • 

49.m 

Ti 
(pp~) 

-8.446 
I. 281 

15. I 63 

11 
( pp b) 

38. 209 
30.653 
eo.m 

13.rn tm 29.634 

Cd I 
( ppb) ( pp b) (ppb) 

1.079 2. 983 -184.430 

uoo 1.715 121.293 
m.m 57.478 65.767 

.. ...... ... .. -..................... ·--- .. --· --- ................ -----·---------- ........ ---.... --- .. -----· .. 

or rected Counts Sl,listics 11:24 Aft Jmuy 23, 1992 
asl we : All_SIN 
Hple Weight : 1.0000 Solution Yolm : 1.00 
de.k lnlw,lions : 3 Off·Pe,k lnlegr,tions : I 
---·-- ........ ---------- ... --·-----· -............. --- .......... --- ...................... ------ ...................... .. 

• nl'lyte Chmel ftm lpulm 5.D. (pulses '.R,S.I. (pulses 

~ ------- ------------------------------------------------------------. 
r 

,.. 
d :-
:n 
IJ, , 

.i 
0 

:1 
:r 
Id 
p 

i i 

1,g 

\s 
111 
1o 

ie 
iQ 
i'b 
ii 
~d 

5 
6 

10 
II 
12 
14 
15 
16 
17 
18 
19 

~o 
21 
22 
24 
2~ 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 

22.566 
9.011 

-1. 80 I 
15.m 
26.580 
0.099 

12.380 
11.m 
30.832 

0.070 
0. 062 

-0.020 
-0. 069 
o.m 

-0. 008 
-o.m 
0.022 
o.m 
0.013 

-0 .117 
0.021 

-0. 096 
-0. 014 
1.508 
4.544 
0.010 
3. 904 
0.072 

31.232 
I. 4 58 

-o.m 
-0.087 
35.m 
-0.268 

0.035 
o. 003 
0.034 
0.046 
0.035 

. 0.021 
0. 011 
o. 024 
0.129 
0.006 
0 .002 
0.002 
0.005 
0.028 
0.001 
o. 004 

I 0,007 • 

0.001 
o.m 
0.058 
0 .001 
0.005 
0.002 
o. 010 
0.008 
0.001 
0.018 
o. 004 
0 .104 
0. 021 
0.028 
0.002 
o.rn 
0 .042 

--
26.956 m.m o.m o.m -

ftn s, y Be WHC-SD-WM-DP-025 
(ppb) (ppb) (ppb) ( ppb l ADDENDUM 11 REV 0 

-0. 631 -141.575 27. I 01 o.m 
o.m 73.456 3 .184 0. 285 

40.060 51. 885 11.749 65.462 

-I 
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38 0.048 
39 -o.m 
40 o. 012 
42 0.045 
43 14,023 
44 ~2.314 
45 0.622 

0,008 
0.006 
0. 00 5 
O.OD 
0.023 
9.077 
o. 002 

WHC-SD-WM-DP-02 5 
ADDE~DUM 11 RtV O 

denli ty I: 5513 mmm !dPntity 2: Direct 11:25 M Jmuy 23 , 1992 
ask me : ALL_m 
11ple Veiqhl : I. 0000 Solution Yolm : 1.00 
n-Peil: lnleqr,tions : 3 Off-Pe,k lnte9ritions: I 
-.. --·----·- .. -... ---· --·---------· ----------· ----- .. -·------.. -- ................ --

Zr Sr Ii Ii H9 Sn Si 
(ppb) (ppb) ,,,~) (p,b) { PP• l ( PP• l { ppb) 

?ift 10313.976 -0. 564 -106t m 9910.061 1633326.087 2U82 8099.681 
.8. lb.134 0.129 n.m 29.379 2297.776 4.946 7.270 
R. S. D. 0. I 56 12.961 1.916 0. 296 0. I 41 19.643 0.090 

V Zn c, Li Co Ni Li 
l • {ppb) ( ppb l { p,b) { ppb) ( PP~ l { ppb l (ppbl 

ei 43m.m -4t 166 -1.469 -J.m -1U07 74.392 -19.017 
. 0. 18~.756 o.m o.rn 0 .156 I. 165 &.m 4. 706 

P. • • • 0.419 1.388 36,4?2 4.928 8.314 9.033 24.m 

t"\! Fe Ci Cr Hd Ce 51 h 
( ppb l ( ppb l .! ppb l (pp•l { ppb l ( ppb l { ppb l 

?an 0.436 -25.591 I. 814 -IH.m -120.m -341.387 -2.826 
2.788 0.166 2.m 26.018 2,827 13.m ~. 106 

m.m 0.648 119.899 17 . 182 2.347 J. 934 3.738 

s ~Q As Hi "~ Se Ag 
( ppb l (ppb) {ppbl (pp~) ( ppb) ( ppb l ( ppb l 

: I!,_ m3.6ll -2.m mun -3U30 9881.434 4403.638 13,782 
. D. 9.259 ~. 127 23.159 2.474 32.m 60.m 8.927 

D. 0.177 U30 0 .461 7. I 44 o.m 1.376 H.772 

,.,.. Ti Cd i "r, Sb V 
(ppbi (pp.) ( ppb l ( ppb) ( ppb) ( ppb} ( PP• l 

,,n 4876.468 -8. 305 11.534 -146.163 o.m 207.776 mo. 940 
. D, 6. 971 1.m 1.rn 36.917 U06 83.473 15. 850 
f;.SJ. ~.143 21.266 14 .356 zs.m 91.300 40.m 0.163 

Tl 
( ppb) 

' an m1.m 
. D. lb.240 
R. S. D • 0. 338 

. --------------------------------------------------· ----- ........ -.. -- ---.... 

. meted Counts Slilistits 11:27 A" Jmur 23 1 1992 
,sk nm : ALL_m 

iqhl : 1.00?0 Solutioft Volm : 1.00 
nlepitions : 3 Oft-reik lntmitions : 1 

Al 
(p pbl 
mo.m 

IO. 073 
v.m 

Ett 
( ppb l 

-5. 939 
0.228 
J.m 

r 
( ppb l 

1om.091 
68.309 
o.m 

Pb 
( ppb l 
-!H.113 

3.770 
2.m 

le 

I (ppi) 
9760.897 

14.332 
0.147 

---\ 144 



--.. --_.,. .. ------....... ------- .. ------------ ---------.. --------------------- .. 
ulyle Channel nm (pulses s.~. lpulses ~R.S.D . lpulm 
- ... --..... --.. ------·------.. -------- .. -............ ------------------------------ ... 

0. 008 0 .009 
0.011 o. 006 

-o.m 0.031 
5 0.008 0. 005 
6 1.m O.OD 

0.072 o. 011 
8 1.332 0. 007 

I . 9 2.686 0.061 
10 0.099 0. 010 
II 11.m 0.033 
12 4.262 0. 013 
14 -0 .01 B 0. 005 
15 4.263 0.010 
I 6 4,104 0.034 
17 -0.005 0.000 
18 -0. 092 0.012 
19 3. 030 0.054 
20 5.990 0.020 

, ....... 21 2.449 0.009 
id 22 -0. 018 0.068 . 24 o.m 0.011 • 

25 -o.m 0,010 
26 16.m 0.042 

('- I 27 0,015 o. 003 
28 0.023 0.003 
29 4.658 0.020 
30 0.808 0.016 

t 31 1,646 0,011 
0 32 3.115 0.009 ,.,.., 
p 33 0. 371 o. 008 

34 3.149 o.m 
l5 o.m 0.012 

i_ 36 7.221 0.031 
d 37 23.723 0.m 

M 38 4.666 0.048 
39 1.631 O.OOJ 

("' 40 U7J 0 .032 
,b 42 0.173 0.003 

43 1.457 0,007 
·e 44 5,168 o.ozz 
I 45 0.091 0,010 
----- ---... ---.. - .. ---.. ---.... ---- ..... ---------- .... --.. -.. -- .. ---.... ---- ..... --------

der,tity I: ICY Identity 2: !CV 
ast nm : ALLJI" 

11:27 Aft J1nu1ry 23, 1992 

uple Veight : 1.0000 Solution Volm : 1.00 
·n-Peak lntegr1tions : 3 01f-Pe1k lntegr-1llons : I 

Zr Sr Ji h 
I ppb l lppbl I ppb l (ppbl 

:ean -16 .478 -o.m -m.m -4.889 
; • D. 4.m 0.229 32,690 2. 876 
. R.U. 25.823 42.647 s.m 58. 830 

-
-

WHC-SD~WM-DP-025 
ADDENDUM 11 REV 0 

~ 

Hq Sn Si Al 
lppl) I ppb l I ppb) I ppb l 
2173. 913 18. 808 799.014 910.973 
m.m 3. 901 4.620 25. I 80 
43.m 20. 740 0.578 2. 764 

,=-145 



·-
V Zn Ca Li Co Mi Li Eu WHC-SD-WM-DP-025 

-.::.. 

( ppb l (ppb) ( ppb ) (ppb) ( ppb) (ppb) tppb) ( ,~b ) ADDENDUM 11 REV 0 
e ln 114.111 966.761 m.m -2 .m 1008.723 · m.m -s.m -2 .189 -
. D. 14 . 708 2.904 2. 984 0.513 2.252 7. 998 o. 000 o.m ... 

12 . 889 o.300 0. 307 11. m 0. 223 0. 806 0.000 36 .297 

Ft Ca Cr Nd Ce S1 Ba p 

( FPb l ( ppb) ( ppb ) (ppb) ( ppb) ( ppb) ( ppb) ( ppb ) 

:.n m.m 961.996 1021.219 -11;,.m -150.609 -272.890 m.m 32.380 
' J, 17 .797 3.322 3. 608 Jo.m 29 . 700 30. 997 U35 22.m 

R. S. D. 1.809 0.345 0.353 26.807 19.720 11.m o.m 6S.S54 

ftq As Ha fto Se Aq Pb 

(p~bl ( ~pb I (ppb) (p pb) ( rpb) ( ppb I (ppb) ( ppb) 

11ft -5.m 1015.576 1m.m 738.&64 983.745 1013.01& 1031.268 1014.810 

• D. 3.320 4.399 21.210 6.m 2. 900 n.uo 1,681 20. 886 

R. S. D. 57. 786 0.433 2.061 o.m o.m 2.212 . 0. 163 2.m 

Ti Cd , ftn Sb y Bt 
( ppb) ( ppb) (ppb) (rpb) ( ppb) (ppb) (ppb) (pp~) 

,an m.m 999.729 m.m 10050.m 990.738 m.m 1000.102 m.481 

• D. un 6.m 9 .612 19.m 3.227 17,732 4.730 4.029 

R ••• o.m 0 .660 I.OH 0, I 93 0.326 1,936 0.473 0.417 

Tl 
( ppb) 

!in l06Ul5 
J I 67. 816 

R. 5. D. • , 6. 368 

----- -- -------------·---- ..... ---.... --------------·------------.. --

,meted Coun ts Slitistics 11:29 Aft Jumy 23, 199£ 
is ~ 1e : All _Slff 
uple Veight : 1.0000 Solution Yolm : · 1.00 
,-Pm: !ntrqrat ions : 3 Dff-Ptik lnteqrations : l 

ni yfe Channel . ftm lpulm S.t. lp1lm ZR.S.D. kpulm 
. .. ------- .. -.. ----.. ---.. --------... -----------------·-----·---------------.. ,.,.. 

o.m 0.002 
-0. 002 o. 004 

J -0.045 0.030 
0.002 o. 012 

6 1.m 0 .009 
7 -0.023 0 .016 
8 0. I 54 o.m 
9 o.m 0.011 

10 -0.031 0.021 
II 0.038 0. 007 
12 0.053 0. 004 
14 -o.m 0. 00J 
I~ -0, 016 o.m 
16 -0. 061 0 .00 I 
17 -0. 00 5 0.000 
18 -o . J 04 0.004 
I? 0. 003 0.007 
20 0.095 o. 000 

---
-- 146 



g 

b 

b 

Ip 

·--~--. 

21 
22 
24 
25 
2b 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
42 
43 
44 
4~ 

-0 .008 
0. 070 
0. 027 

-0. 030 
-o. 011 
0,012 
0.022 
0.003 

-0.009 
o. 048 
0.002 

-0.050 
-0. II 0 
-0. 002 
-0. 109 
-0. 064 
o. 041 

-0.051 
0.002 

-0.023 
0.021 

-0. 008 
-0.058 

dP li ly I: m lde nlih 2: !CJ 
H1 Dm: ALL_Slft 

0 .006 
0. 054 
o. 008 
o. 00 4 
o.m 
0. 00 5 
0.007 
0.001 
0.009, 
0. 006 
0.009 
0.006 
0,008 
0.008 
0,006 
o.m 
0.033 
o. 006 
0. 004 
0.005 
0.003 
0.002 
0. 004 

,m;le Weiqhl : 1.0000 Solution YolUlf : 1.00 
,n-PP~k hlPmlions : 3 Off -Puk lnlrqritions : I 
--.. ------ -- ............... ---- .. --- ... -- .... -- ---... -.. ------------------ .... -........... ---

Zr Sr Ii 11 - I ppb l (pp~) (,pb) ( ppb) 
,e -11.rn -1.060 -2s.m -8. 716 
;,f. 1.058 o. 168 31.787 7. 873 

• D. 5.924 I 5 .810 126.473 90.322 

M w Zn Cu Li 
( ppb l (ppbl (ppb) (pp~) 

11."it- -65.006 -42.793 -3.403 -3. 632 
; • D. 29.m 0.646 o.m 0.269 
: R. 5 .D. 45.116 1,)02 27,564 7.418 

r, Ci Cr lld 
I ppb) ( ppb l (ppb) ( ppb) 

I Pi -5. 774 -33.699 -6.836 -67 .171 
j . D. 2. I 44 o. 004 2.m 24. 181 
: LS.I. 37. I 21 0.013 33.721 n.m 

nq As Na 

( p~b) ( ppb l (p pb) ( ppb) 
1m 1.832 -U02 -24. rn -49.267 
; • D. 7 .688 0.127 II, 706 3.779 
~ R.S.D. m.m 2.749 46,931 7.670 

Ti Cd B [ 

(ppb) I ppb) (pp~) (ppb) 

lean -USS 0.280 10.010 ·107.897 

·--
WHC-SD- WM-DP-025 -;-~· 

ADDENDUM 11 REV O -

Hq Sn Si Al 

( PP• l ( ppb l ( ppb) (pp~) 

1239 . 130 -3.HI 21.779 -27.001 
m.rn 3.882 41.722 4.m 
U.173 109. 612 191.565 16 .876 

Co Ni Li E1 
I ppb) ( ppb) ( ppb l (ppb l 

-1.416 ~o.m -5.433 -3.013 
4.m o.m 0,000 o.m 

321.906 21.m 0. 000 0.m 

c~ S1 h p 

(ppb) (ppb) (pJb) ( ppb) 
-102.542 -14U31 ·2.643 11.m 

21.m 11.m 0.220 32. 777 
20.696 7,785 8 .321 m.m 

"o Se A~ Pb 
(ppb ) I ppb) (pp b) (ppb) 

-1.266 20.859 -4. 117 4.829 
2.BH 16. 497 z.m IUB0 

m.466 79 .0 91 61.m 312.282 

"n Sb V h 
(ppb) ( ppb) I ppb) ( ppb) 

-o.m ·165,478 2.318 -0. 124 
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. 0. 
U.D. 

D. 
R. S .D. 

o.m 
15.587 

11 
I ppb) 

14. 7b8 
24.&96 

lbl.231 

!.400 
499.540 

6.463 
6U72 

36 . 917 
3tm 

rrected Counts Statistics 
sk nm : ALL_Slff 

11:31 Aft J1nmy 23, 1992 

1plt Veiqhl : 1.0000 Solution Yolm : 1.00 
-Puk lnlemlions : 3 Off-Pti1k lnh~r,1tions : I 
-.......... --- -- ...... -- .... ---------- ... ------· .. ------------------- .... --- .......... -.. 
alyte Chmel ftm kpulm S.D. lpulm ~R.S.D. kpulm 
-·--- .. ---- .. --------------------·------- ........ -----·---------------.... --

I 0.021 0,002 
2 0.110 0.002 

-0.135 o. 008 
-o.m o. 008 

6 2. 016 0.022 
7 6 .016 o.m 
8 o.m 0.004 

607.534 0,414 
~ 10 0. 044 0,017 

M 
II 0.263 o,.m 
12 0.060 0 .003 
14 -o.m 0. 008 
15 -0 .013 0.016 
16 -U56 0.012 
17 -0.042 0. 000 
18 o.m o. 004 
19 3M.&17 0.932 
20 1134. 050 J.m 
21 0 .016 0.013 ,, 3. 623 0.076 .. 
24 0.015 o. 006 
25 -UIB 0.004 
26 0.030 o. 005 
27 0.018 0.001 
28 2.m 0.0?8 
29 936.602 3.m 
30 0.100 o.m 
31 0.077 0.011 
32 0. 007 0.005 
33 -0 .061 0.012 
34 -0.116 0.001 
35 -0 .101 o. 002 
36 -0.074 0.006 
j] 0.341 0.020 
38 -0.446 0.023 
39 ·U46 o. 009 
40 l.696 0.009 
42 -0.007 0,010 
4l 0.027 0.003 

o.m 
93. 99 5 

25.178 
· 1t396 

WHC -SD-WM-DP-025 
ADDENDUM 11 REV O 

l. 749 
7U23 

o.m 
229 .169 

--==-148 



ie 44 -a. 00 2 0.001 
4 5 -0.075 0.009 

.... ---------------------------..... --------------------- .. ---------.... -.. --- WHC.-SD-WM-DP.-0 2 5 
ADDENDUM · 11 

dentity I: !CSA-I Identity 2: !CSA 11:31 Aft ,lamry 23, 1992 

i;l nm : All_Sln 
iaple VeiQht : I. 0000 Solutioa Volute : 1.0~ 

In-Peal lnteoralioos : 3 Off-Peak lnte~r•lim : I 
I 

. ----....... -... ---... ------ ----------....... --... ------- .. ....... ------- --- .. --------- ---
Zr Sr h h HQ 

( ppb l ( ppb l (pp ~) (ppb l (pp•) 
:tin -10.372 3.440 -117.740 -3s .m 31347.82/. 

; • D. 0. 916 o.m 7.907 s.m 1m.m 

: ~. S .D, 8. 830 2.430 6.603 14.631 4.m 

V Zn Cu Li Co 

( ppb) (ppb) (ppbl (ppbl ( ppb) 

1e in 41.460 -22.905 -1.m -3,598 ·O. 708 

;J, 2tm 1.116 o.m 0.771 3.m 
: ts.I. 57. 4 I 7 U74 36.682 21.430 m .754 

re Ca Cr Ud Ce 

( pp b) (ppbl ( ppb l ( ppb l (ppbl 
1(an· 99567.m 191878 .127 3.069 m.160 -137.414 

30U64 m.m 5.441 30.940 17. I 97 

: R.S.D • 0, 306 · 0. 304 177,262 22. 890 12.516 

• ~ l 

s ftq A!i Na fto 

( ppb l (ppb) . ( ppb) (ppb) (ppb) 

~e 850.820 205243.473 116.099 -31.743 0,Jl6 .. 
5. D. 26.m m.m 5.1 62 6.497 1.561 

1 . . J. 3.m o.m 4.m 20. 466 m.m 

Ti Cd • r "n 
( ppb) (ppb) (pp•l (ppb) (ppb) 

~m -o.m 17.297 -86.773 -77 ,687 H.000 

S D 0.917 0.819 4.m 52.093 0,801 

t' R:U. 1808.314 4.7l7 5,286 67.0H 2.356 

.,..,... 
II 

I ppb) 
ffun -100.m 
S.t. 59. 808 
~ R.5.D. 57.m 

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

Corrected Counts Statistics 
Task nm : ALL_Slft 

11:33 A~ January 23 , 1992 

Su1le We igh t : 1.0000 Solutia, Yo lm : 1.00 
On-Peak lnte~rations : 3 Off-Pe1k lntegratim : 1 
---------------... ----·--- ... -· --· ---- ... --- --· -------·----------- .......... -- ---
Analyte Channel ftm lpulm S.D. lpulm ~R.S.D. lpulm 
..... -........ ------ .. -.. ----- ---- ... -------------·-----.......... ... ........... -----... --·-- ....... ---
Zr 
Sr 

0. 020 
0 .115 

0.006 
0.006 

Sn 
( ppb l 
1422.m 

9.261 
0.651 

Ni 
lppbl 

0. 400 
2.m 

71B.m 

51 
(ppbl 

-2m1.m 
11.m 
0.044 

Se 
( ppb l 
-IU99 
35.m 
rn.m 

Sb 
(,pb) 

-80. 898 
55.m 
68.299 

REV 0 

Si 
( ppb l 
280 .051 

2,748 
0. 981 

la 
(ppb) 
-156. 211 

0.000 
0.000 

h 
(ppb) 

-0.142 
0.280 

196.426 

Ag 
( ppb l 

-6.129 
0.318 
5.184 

y 

(ppb) 
6. 024 
1.m 

29.027 

--"-

:-

-. 
-: 

Al 
( ppb) 

m 164. m 
172.036 

0, 068 

En 
( ppb) 

7. 348 
o.rn 
3. 191 

r 
(pp~) 

4U64 
8. 009 

16.m 

P-b 
(ppb) 
-1 74.468 

4.183 
2.m 

,, 
(ppb) 

o.m 
o.m 

21.m 

1.49 



3 ·O. 148 0. 01 7 
-0 .041 0.013 WHC-SD-WM-DP-025 

6 2.027 0, 013 ADDENDUM .11 
7 6.m 0. 064 

o.m 0 ,017 
9 608 .603 4.348 

10 0.036 0.026 
11 11.rn 0.083 
12 2. I 97 0 • 016 I 

14 -0. 011 0.012 
15 2.099 o. 019 
16 U88 0,012 
17 -0.041 0.002 
18 o.m 0. 00 7 
I 9 306.086 2.360 
20 l140.D4 U71 
21 1.m 0.027 
22 3.572 0.079 
24 0.017 0.011 
25 -0.m 0.009 

1b 8.390 0.057 
27 0.018 0.003 
28 2.251 0.021 

l '"' 29 938.508 4.562 
. I , 

JO 0.131 0.002 
31 0.107 0.026 ., 
h 0.010 0.003 
33 -0. 004 0.009 

. j ,-.,, 34 . 3.227. 0.023 
35 0 .441 0 .o 18 
36 -0.076 UII 
37 14.319 0.140 
38 -0.470 0.020 
39 ·O. 060 0.007 

·, .. 4~ 6. 748 o.m 
42 -9.011 0.009 
43 0.763 0. 006 
44 2.737 0.013 
45 -o.m 0.006 

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

Jenlity I: ICSAH Identity 2: ICSAB 
ask nm : ALL _Slft 

11:34 Aft hnmy 23, 1992 

Hple Veiqhl : 1.0000 Solution Yolue : 1.00 
~-Pn!· lnleqnti~ns : 3 Off·Pe•t lnb~rilions : 1 

e.n 
. 0. 
k.S.D. 

••• 

Zr 
( ppb l 
-10.m 

2.744 
26.808 

V 

(ppb ) 
27.502 
37.393 

m.?66 

Sr Ii 
( ppb) ( ,,~) 

3.650 -IJJ.703 
0.222 17.283 
6.075 12.m 

Zr.._ Ca-
(pp b) ( ppb) 
991.997 m.t46 

7.427 J.618 
0.749 0.732 

h Hg 
(ppb) (pp,) 
-35.932 32217.391 

8.292 868.478 
23.078 2.696 

Li Co-
(ppb) (ppb) 

-z.m m.m 
I. 189 4. 506 

53.074 0. 905 

Sn 
( ppb l 
1429 .m 

n.m 
I. 060 

Mi 
(ppb) 
988.291 

2.864 
0.290 

REV O 

Si 
(,Pb) 

28U71 
11.m 
4.038 

Li 
( ppb l 
-m.m 

0. 483 
~.m 

---

, 

Al 
( ppb l 

252608.921 
1806.295 

o.m 

Eu 
( ppb) 

1.m 
0.470 
6.219 

150 



--- -

-:.. 

re-._ Ci - Cr- Nd Ce · Sil Bl..._ p WHC-SD-WM-DP-025 
lppb) I ppb) ( ppb) ( ppb l I ppb) ( ppb ). ( ,Pb l I ppb l ADDENDUM 11 REV 0 

•ln 10000. 738 192910.188 m.862 104.m -132 .701 -25568.078 m.m 53.187 
~ 

~I 
. D, n1.m 759,799 11.m zs.m 31 ,m 2~.445 3.m 11.m I 
k.5.D. 0.771 o.m 2.169 21.m 23.m 0. I 00 o.m 32. 817 

"q - As ~l "o SP Aq - Pb__, 

( ppb) ( ppb) I ppb) I lppbl ( ppb) ( ppb) (pp~) ( ppb) 

' !A 883.719 mw .m m.m -12.776 1.266 32.m 1056.0~1 so1.m 
.L 17,988 999.812 2.977 15.821 o.m v.m 7.196 32.212 

R. S. D. 2.036 0, 486 1.910 123.821 72. 168 84 .806 o. 681 3.971 

Ti Cd- , K "n_.,, Sb y../ Jp ___, 

( ppb) (ppb) ( ppb) (ppb) ( ppb) (pp~) (pp~) (,Pb} 

,an -0. 361 1024.m -91.m -16Z,276 m.rn -104.801 m.m · m.m 
.D. 1,507 5,868 J.m 4U37 :i.919 4o.914 U39 4.312 

k.SJ, m.m o.m 4.361 27.445 o.m 44.765 0 .838 0.842 

II 
(ppbl 

Pil -20.m 
• D. 4t.m 
R S...D. 202.m 

. .. --- .. ----------· -· ---------- .... -- .. ---------- ......... --- ---------... ----. 

;;mete~ Counts Statistics 11:n A" J1mry 23, 1992 
iS nm : ALL_5lft 
ll Veiqhl : 1.0000 Solution Volute : 1.00 
n-Pe~l lnteiritions : 3 Off-Pe1t lntegr1tions : 1 
----~----.. ------- ...... -.................. --........ ----- ------ ....................... ----- .... -----
~ 

nalyte Chmel "m lpulm 5.D. lpulm '.R.S.D. Kpulm 
--~- . --- ---- ----- -------------------------------------------. -------

0.017 0.004 
0 .004 0.005 

3 -0.0-38 0.m 
-o.m 0.0!1 

l 1.550 0, 012 
7 o.m 0.003 
8 0 .111 0.002 

o. 462 0,011 
10 0,017 0.024 
II o.rn 0. 006 
12 0.053 0.004 
14 -0.00? o.on 
15 0,005 0, 006 
16 -0.071 0. 011 
17 -0. 003 0.001 
18 -0. 080 . 0. 006 
19 0.023 0 ,009 
20 0.168 0,029 

21 ·O. 003 0, 008 

'd 
,, o. 108 o.m u 

2~ o.m 0.0~7 
2~ ·O. 013 0, 007 
26 0.010 0, 008 

,--1.51 ---



27 0.012 0.001 
28 0.rn o. 002 
29 0. 06 1 o. 024 
30 0. 000 0. 008 
31 0. m 0. 008 
32 0.006 0,009 
j3 -0. 04) 0. 021 
34 -0 .1 05 0. 002 
3) 0.003 0.011 
36 -o.m 0.005 
37 -0 . 142 0.018 
38 0. 037 0. 020 
31 -1.067 0.005 
40 0.002 o.m 
42 0, 003 0.007 
43 o.rn 0. 002 
44 ·O. 011 0.001 
45 -0.078 0.004 

... ---------.. --..... --.... ---- -------· ------------------------... ----.. ...... --.. -

lentitr 1: rn Identity 2: Rinse 11:36 Aft Jmary 23, 1992 
l5LJm: ALL_m 
11.pla Weioht : 1.0000 Solut ion Vo]tt1f : 1.00 
i-Peat lr,legnlions : 3 Off-Peak Integrations : 1 
·- --- -.. -------------· ---.... ------ .. --------------.......... -.. -.. -... ---------

Zr Sr h Ta 
( ppb I ('pb) (ppbl (ppb) 

: an -12.356 -o.m -10.m -12.969 
. rf:" 1.608 0.197 42.360 ];s:38 

13. 0 I 5 23.m m.rn 60,439 

Zn Cu Li 
(ppb) (ppb) ( ppb) ( ppb) : 

,, ., 2.m -41,862 -J.m -2 . 003 
. 0. 3tm o.m 0.938 o. m 
rr.o. 1201.m I. 187 26.366 17.&14 

,# Fe Ca Cr Hd 
( ppb l I ppb) ( ppb) ( ppb) 

,an 0.872 -21.m -5.022 -so.m 
• D. 2.780 4. 920 3.m 29 .011 
U.D, 318.HO 23.Q47 66.842 57. 469 

s nq As Na 
( ppt) I ppb I ( ppb) ( ppb) 

1ln -5.m 8.181 -12.902 . -43.288 
. D. 2.436 · 5.181 10.558 4.669 
U.D. 43 .m 63 .m 81.832 10.787 

Ti Cd ' ( ppb I ( ppb I (ppb) ( ppb I 
1ln ·2.710 -3. 01 I 9.m -204.570 
• D. o.m 0. 764 4.004 31. 005 
R, S. D. 25 .m 25.387 43.452 15 . I 56 

Tl 
(ppb) 

WHC-SO-WM-DP-025 
ADDENDUM_ 11 ·REV 0 

Ho Sn Si 
1,p,) (ppb) ( pp b) 
rn.m 2.990 ·6 .600 
768.902 . o.m 1.374 
00.m 20. 888 20. 817 

Co Hi La 
( ppb) I ppb) ( ppb) 

3.620 -3.256 4.07& 
1.518 2.m 2.m 

41.928 n.m 57 .728 

Ce SI h 
lppbl ( ppb ) ( ppb) 
-81.807 -92.217 ·!.362 

19 .860 21.m 0.499 
24.276 22.912 36.651 

no SP Ag 

IP pb l I ppb I (ppb) 
-0 . 211 :;4.023 -2.m 
2.728 59 .m 0. 734 

1293. 370 174.m 29. 021 

~n Sb V 

( ppb) ( ppb) (ppb) 
-0. 387 -23.899 -2. 314 
o.502 36. I 71 1.061 

129.869 1s1.m 45.872 

Al 
( ppb I 
· I 3. 016 

4.681 
35.966 

Eu 
(ppb) 

-1.m 
0. 392 

26,989 

r 
(ppb ) 

9. 261 
6.936 

74.890 

Pb 

(ppb) 
13.281 
20 . 410 

153.680 

BP 
( ppb) 

-0. 560 
0.1 08 

lv.246 

152 

. -



, an 
. D. 

-121. 189 
26.624 

R.U. 21.969 

ir mled Counts Sl1lislici 11: ,8 A" ,hnmy 23, 1992 
,sk nae : ALL_SI" 
••pie ~eig ht : 1.0000 Solution Yolm : 1.00 
deat lnleqr.tions : 3 Off ·P e1k lntegr1tions : 1 

ulyle Chmel "m Xpulm 

2 
3 

8 
1 

10 
11 
12 
14 
15 
16 
17 
18 
19 

d 20 
('t'>c 21 
d 22 
e ,4 
I 2~ - 26 

27 
28 

r--, 29 
30 

:a 31 
Q 3, 
., 33 
3 34 
b 3~ 
1 36 
.d 37 

38 
39 

'n 40 
ib 42 

43 
•e H 
: I 45 

0.000 
·O.O!S 
-0.0lb 
·t016 
I. 540 

-0.015 
0.092 
0.264 

-0.019 
0.504 
o.m 

-o.m 
0,400 
o.m 

-o.m 
-o.m 
0.014 
0.192 
0. O.i6 

-0 .070 
-o.m 
·O.OH 
-o.m 
0.015 
0.000 
0.011 
0.012 
o.m 
0, 01 I 

-0.034 
-0.061 
-o.m 
-0.127 
o.m 
0.007 

·O. 066 
0.296 
0, 011 
o.168 
o.m 

-0.044 

S.J. Xpalm 

0.007 
0.007 
0.018 
0.014 
0.011 
0.006 
0,002 
0.027 
0.029 
0.011 
0. 005 
0.008 
0.008 
L012 
0. 002 
0.009 
0.005 
o. 002 
0. 007 
0.078 
0.013 
0.011 
0.006 
0.002 
0 .007 
0.002 
0.911 
0.013 
0.002 
0.008 
0.005 
0. 004 
o. 004 
0 .041 
0 .Oil 
0. 009 
0.000 
0.011 
0. 007 
o. 002 
0. 006 

~R.S.D. l?ulm 

WHC-SD-WM-DP-025 
. ADDENDUM 11 REV 0 

~=- :153 

, -



·---'-

, ntilr I: CRJ-1 Identity 2: CR! 11:38 An Jmuy 23 , 1992 
;k nm : AlL_m WHC-SD~WM-DP-025 
Dple We1qh t : I. 0000 Solution Yolu1e : 1. 00 ADDENDUM .11 REV 0 ....:. 

> 

· de~rations : l Of f-Pe.k Integn\ions : I 
-- ------- ---- ... ----- ----- --- --·--·---·------· .......... ---- -- -----

Zr Sr Ii Ta HQ Sn Si Al 

( ppl l ( ppb) ( ppb) ( ppb) (pp•) ( ppb ) ( ppb I ( ppb I 

1n · I 9.836 -1.610 -57.601 -20.198 282.609 -1.731 ·19.579 -9 5,127 

~. 3.216 0.274 1e.m 8,938 697.m 1.436 1.m 11. 280 

r. .S.D. t6.m 17. 017 32.542 44.251 246. 7~4 02.m 7. 017 11.m 

V Zn c, Li Co Ni La Eu 

lppb) (ppb) (ppb) ( ppb l I ppb) ( ppb) ( ppb) ( ppb) 

lR -48.132 -1.448 41.m -3 .462 96.788 BO. 909 -~.m -2.406 

P. 41.m 0.9&:i I .206 0.791 1.844 2. 750 7 .058 o.m 
UJ. 86.271 66. 501 2. 903 nm 1.905 3.398 129.916 ZJ.092 

re Ci Cr tld Ce 51 Pa p 

(ppb) (ppbl (ppb) ( ppb) ( ppb) (ppb ) ( ppb) (ppb) 

~n -2.070 -17.317 JI .580 -m.m -193.021 -m.m -3.477 32.380 

D. 1.677 o.m 2,969 34 .977 36. 466 33. 208 o.m 10.m 

k!Y.) , 81.046 I. 688 25.643 26 . 861 18.892 18.699 11.279 32.719 

5 ftg As Hi fto Se Aq Pb 

( ppb) ( ppb) ( ppb l ( ppb l ( ppb l (ppb) ( ppb) t ppb) 

l~ -22.943 -2.776 2,584 -61.431 t.m 62.279 I I .346 -1.812 

\I • 7.8 62 o.m 13,m 7.m 0.731 .22 .129 I. 456 7.319 

~. 5. D. 34.267 1ufo m.9os 12,946 46. 187 JU31 12.833 40U3l 

r,,:, 
Ti Cd I l ftri Sb y ~e 

(ppb) ( ppb l ( ppb) (ppbl ( ppb) ( ppb) ( ppb l (ppb) 

4~ 
-7. 227 9.482 3.248 -198.528 29 .118 I B. 391 103. 996 7.887 

D. 0.513 1,717 2.089 51.387 0.000 58.9B2 4.730 o.m 

R,. , . 7. oq9 18.132 64.310 25 .884 0. 001 m.103 4.740 2. 882 

11 
( ppb l 

i lll.219 
0. 42.388 
f.?: o. 37.439 

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

meted Counts Slltistiu 11:40 Aft hmry 23, 1992 
sk nm : All SI" 
iple Veiqh\ : 1.0000 SolutioR Yolm : 1.00 
-f'eal. lnte~rations : l Off-Pe.k Inteqrations : J 

ilyte Channel ftm lpulm S.D. lpulm iu.D. lpulm 

0. 014 0 .005 
2 0.007 0.006 

-0 .168 0.018 
0 .017 0.011 

6 U44 0. 005 
7 -0. 008 0.014 
8 0.711 0.012 

~-- :1S4 



i.m 0.004 
H 0.025 0.028 
II i.m 0. OJO 
I 2 2. I j8 0 .00j 
I 4 ·0.012 0. 003 ,~ 2. 092 0.027 
16 I. 987 0.036 
17 ·O. 002 0. 001 
18 ·0.077 9,006 I 

19 t.m 0.021 
20 2. 978 0.022 
21 t.m 0. 00j 

n 0.m 0.042 
24 0.033 o. 008 
25 ·0.035 0.005 
26 8.081 O.OSI 
V 0.016 0.002 
2e 0.029 o. 004 
29 2.m 0.017 
30 o.381 o.m 
31 0.850 0.016 ., 
), I. 5 I 2 0,022 
33 0.137 0.013 
34 I, 517 0 .009 
n 0.268 0.014 
J6 l. 526 0.031 
37 11.m 0.020 
38 2.345 0.027 
3? 0.786 o. 006 
40 4.m . 0 .026 

i .. n 42 0.087 0.0 I 0 
43 o.m 0.004 

•4 2,545 o.m 
4j ·O. OJ 9 0.007 

. --~ ·'-- ----- --... ------------·-------------------------.... -... ------ .. -- .... 

:e . y I: CCV·! Identity 2: CCV 11:40 Aft Jmm 23. 1992 
I 

lll nm : ALL_m 
u,,i,t..Veiqt,t : 1.0000 Solulio1 Yolm : 1.00 
i·PPik Jntegritions : 3 Off·re•k Inleqnlim : I 

, in 

• D. 
U.D. 

?!ft 

.D. 
R.U. 

EIA 

.I' 

Zr 
r PP~ l 
·13.730 

2.m 
17. I I 5 

V 

( ppl· I 
IU67 
39.796 

316.663 

Fe _ 
(ppb) 
483.026 

6.m 

Sr Ii 
(ppb) (ppb) 

-o.m -m.951 
0.243 18.744 

33.487 12.m 

Zn - Cu -
I ppb l (pp~) 

m.m m.011 
2. 649 1.191 
o.m o.m 

Ci_ Cr_ 
( ppb) ( ppb) 
m.m m.m 

3. 717 2,148 

Tl 
(ppb) 

I. 064 
o.751 

634.295 

Li 
( ppb l 

·2.342 
0.327 

13. 976 

Hd 
Ip pb l 
·35.501 
1s.m 

- _:_ I 

WHC-SD-WM-DP-025 
:-=- I 

ADDENDUM 11 RtV 0 

- I 

Ha Sn Si Al• 
(pp1l ( ppb) (,pb) (ppb) 

565.m · O. 000 389.388 414.985 
298.864 3.341 7.649 i.m 
52. 8 7 6 88086292. 569 1.964 0.379 

Co_ Hi._ Li fa 
( ppb) I ppb) ( ppb) (p pb ) 

m.m 487.511 6.792 • I. 366 
6.274 9.618 4.m 0. 406 
i.m 1.768 ~9.995 29.737 

Ce 51 h~ p 

I ppb l I ppb I (ppb) I ppb l 
-87.462 -157.736 490.924 34. 692 
23,713 14,990 3.089 14.438 

,=- iss 



R .S. D, 1.423 0. 820 o.m 53,273 

"L As - H~-
(ppb) (ppb) (ppb) ( ppb I 

5.644 m.m 478.769 m.m 
4.m 3.616 14.876 IO. 169 

UJ. 72.376 o.m 3. I 07 2.278 

Ti CL. t ~' l -
( ppb) ( ppb) ( P,~) (pp~ ) 

:iD 48 7,715 489.312 468.269 ml,307 

. ~- 4 .172 o.m 5.273 37 .733 
R, S. D. o.m 0.175 1.126 o. 762 

II 
(ppb) 

!an m.m 
.L 46.823 

R. S, D, 15. 942 

--- --------- -... ---·-- ------... ---------· ---------------------------.. ----

H/e led Counts Statistics 
n •. nm : ALLJI" 

11:U A" Jmuy 23, 1992 

1 Veiqhl : 1.0000 Solution Volm : 1.00 
i-f'e~~- lntear~lions : 3 OfHHk htegritions : I 
-- ---- -------- -- ------------ --------- ----------------- ---·------ ---
al y te Ch~ri nel Jim lpulm 5.B, lpulm '.R.S.D. lpulm 
-~ . ·········------------------------- .. ------------------------ ---

l -

\ -. 

I 

, 
L 

3 

6 
7 
8 

10 
II 
12 
14 
15 
16 
17 

18 
19 
20 
21 
22 
24 
25 
26 
27 
28 
29 
JO 
31 

0, 013 0.007 
0.002 0. 005 

-Q,061 0.01 8 
0. 007 O.OH 
1.rn 0,010 

-o.m 0.017 
O. I 20 0.006 
o.m o. 017 

-0. 006 0. 00 7 
0. 029 0 .004 
0 .044 0. 004 

-o.m 0.009 
0.002 0. 009 

-o.m 0. 013 
-0. 002 0 .002 
-0. 088 0,003 
0.004 0.014 
0, l 00 0.001 

-0. 016 0. 003 
0. 042 0. 017 
0.027 0.007 

·O. 0:.>3 0,012 
-0. 00 2 0. 009 
0, 018 U02 
0.014 0.018 
0.006 0.001 

-0.020 0,004 
0, 050 0.018 

--
27.112 9.503 0,629 41.61 7 

.,_ 

WHC-SD-WM-DP-025 
"o Se ':- Ag ... Pb..__ ADDENDUM 11 REV 0 

( ppb) ( ppb) ( ppb) ( p pb) -
476.577 44U99 512.622 m.m 

6.rn 36. 271 2. 702 24. 722 
t.rn 8.067 o. m 5.006 

"n - Sb ... V Pe,_ 
A 

( ppb) (ppb) ( ppb l (ppb) 

490.934 m.290 m.m 476,149 
2.m 55.801 U05 2.868 
o. 5:i4 12 .m o.m 0.602 

--- :156 



-
32 0 . 00 1 0 .009 -

33 -0. 06 1 0 .007 
WHC-SO-WM-DP-025 
ADDENDUM_ 11 ·REV 0 -34 -0.117 0 .003 , 

35 -0. 003 0.006 
36 -0.117 0,006 
37 -0. 08 1 0.030 
38 0. 0 l 7 0. 012 
j1 -o.rn o. 004 
40 o.m 0 ,008 , 
42 0, 008 0. 014 
n O.OZ! 0. 004 
44 -0 . 006 0. 001 
45 -0.066 0 .003 

·--· ·--------- -------- --- ----- ........ --- --------- ·------- --- ------- -- ---

1en!ih 1: CCB-1 Identity 2: CCI 11:U An JmHy 23, 1992 
ask nm : ALL __ SJ" 
aple Veiqht : I. 0000 Solution 'lo lule : 1.00 
n·P ea~ htw1tions : 3 Off-Pei l: Inteqr1tim : 1 
--·--------------------- .... --------------------·------.. ---------.. -----

1r Sr Ii T • H0 Sn Si Al 
( ppb) (p pb) (ppb) (ppb) (PP•) (pp b) (ppb) ( ppb) 

, an · 14 .035 -0. 91 2 -41.891 -5.314 1217 .391 -11.489 -1. 100 -68 . 680 
, D. 3. 302 o. 184 19.320 9.043 680.890 3.981 3.867 6.?14 
LS •• 23.528 20.217 46. 120 170.166 5 5. 9 30 34.648 m.m 10. 067 

V Zn Cu Li Co Hi Li En 

M l ppb) I ppb) (ppb) (ppb) (ppb) I ppb·) (ppb) -( ppb) 
~an ·29 .169 -43.796 -U47 -2.m 2.912 5.248 6. 792 -1.973 
.D. 0 9.272 0.314 0.815 o.m 2.063 3.175 7.058 0.164 
R. S .D • 31.707 0. 71 6 14.m 37. 807 7U.l8 60-502 103.915 8.276 .. 
C\' 

FE Ci Cr Nd Ce s, 81 p 

lppbJ I ppb) lppb) (ppb) ( ppb) (rpb) (pp b) l ppb I 
·U56 -32.902 -10 .324 -79.761 -101.m -m.m · 2 .114 4U64 

. D. U29 •.017 !. l 07 7.472 1U41 3~.m o.m 16 .017 
. 5 D. 8UI6 0.295 10.726 9, 36 7 17 .917 20.m 26 .m 32. 982 

s "q As Ni "o Se Aq p~ 

!ppbl (ppb) (ppb) (ppb) ( ppb l (ppb) (ppbl ( prb) 
; in -1.m -3 .798 -39.133 -48.rn · t.m · 11. 317 -7 .189 3. 018 
.D. 20.m 0.127 5.m 11.m 2,813 19.087 0.971 IO .61 2 
U.D. 288. 835 3.331 13.m 2Lm 166.656 168.6~4 I J. 503 351.626 

Ti Cd l "n Sb V ip 
(ppb) (ppb) (ppb) ( ppb) ( ppb I (ppb) (ppb) I ppl I 

· in -5.872 ·U6~ U37 -l5Ul9 o.m 3.682 2. 087 o.m 
.0. 0.817 1.m 2.288 24. 168 o.m 75.833 2.m o.rn 
R.U. 13. 910 m.m 43 .685 15.671 217.857 2059.6 75 133.185 Bo.m 

fl 
l ppb I 

' In -36.802 
-D. 22.605 
R.U. 61.m 

==· :157 



omcted Counts St i listic s 
I ''., .. : ALL _Slff 

11: 44 Aff Jm u y 23, 1992 

,iqhl : 1.0000 Sol utio n Yol uae : 1.00 
1 . --· .n teq ri tion s : 3 Off-Peik In teg r•tions : I 

Hl yle Chm el ffrn lpulm 

J I'. 
I 

1 - -

. C'. 

1N 

l ...,._ 

6 
7 

10 
II 
12 
14 
IS 
16 
17 
18 
19 
20 
21 ,, 
LL 

24 
25 
26 

" ,, 
28 
n 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
u 
43 
H 
45 

U 09 
48 .67 I 
0. 586 
1. 172 
6.273 
4.276 
1.871 
3.286 
s.rn 

22.416 
4.204 

18.975 
8 .289 
4.091 
o.m 

15.377 
3. 187 

12.41:i 
2. 430 
2.393 
0.398 
o. 263 

32. 086 
0. 311 
0. 966 
4.m 
0. 800 
4.938 
6.m 
o.m 
1.073 
o:562 
7.077 

4U46 
7 .170 
0. 120 
9.754 
0.159 
2. 844 

10.m 
0. 086 

S.D. lpalm 

0. 036 
0.413 
0. 010 
0. 027 
0.077 
0.074 
o.m 
0.022 
o. 049 
o.m 
0.033 
0.213 
o. 089 
0. 047 
0.002 
0.13? 
0.m 
0.111 
0.027 
0. I I 8 
0.012 
0.015 
0.276 
o. 008 
0,007 
0.m 
0.013 
0.034 
o. 029 
0.006 
0.260 
0.007 
0,057 
0.292 
0.057 
0.007 
0.084 
0. 006 
0.016 
0.082 
0.011 

'.R. S.O. lpulm 

lenli \y 1: k139 ~ia. m lo-50 Identity 2: 1B48AA,ZF4BAt,mW 
isk nm : All _SJn 
mlP Veiqhl : 1.0000 Solut ion Yolm : 1.00 

lnlegri ti ons : 3 Off-Puk lnte,r•lions : I 

WHc-so:..wM-DP-025 
A6DENOUM lf REV 0 

11:46 Aff .January 23, 1992 

.;. 
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orrec\ed Coon\s 5\~\is\ics 11:44 Aft J1nmr 23, 1992 
o1k nm : ALL_Slff 
11ple Veiqht : 1.0000 Solution Yolm : 1.00 
n-Pe ak lnleg ralions : 3 Off-Pe ak Integra tions : I 
... ---- ... .. ---------------- ---- .. -------- ------· ----... --- ----- -... ---------. -
nilyle Channel ffm (pulses 5.0. kpulm '.k.S.D. lpulm 
------- ...... --------.. ------- ----------- ..... ------ .. ----· -... ------ .. -- .. -------

:i 

g • 

la-

;Q .,__ 
'b 

. d 

n 
;b 

6 
7 
8 
9 

10 
11 
12 
I 4 
15 
16 
17 
18 
19 
20 
21 
n u 

24 
25 
26 
,, ., 
28 
21 
30 
31 
Ji 
33 
34 
35 
36 
37 
38 
39 
40 
42 
43 
44 
45 

I 

4. 509 0.036 
48 .671 o.m 
0.586 0.010 
1.172 0.027 
6.273 0.077 
t276 0,074 
1. 871 o.m 
3. 286 0. 022 
U15 0.049 

22. 416 o.m 
4.204 0.033 

18.975 o.m 
8.289 0.089 
4 .091 0.047 
0.245 o. 002 

15.377 0,139 
3.187 o.m 

12.413 o. 111 
2.m 0.027 
2.m o. 118 
0.398 0, 012 
0.263 0.015 

32. 086 0.276 
0.311 0.008 
o. 966 0.007 
4.m 0.035 
0. 800 0. 013 
tm 0.034 
6.295 o.m 
0.343 o. 006 
t.073 0.260 
0.562 0.007 

7.077 o.m 
~5.646 0.292 
7 .170 0.057 
0 .120 o. 007 
9.754 0, 084 
0 .159 0.006 
2.844 0.016 

10.407 0. 082 
0.086 0.011 

denlitr I: Rm ~ia. STD 10-50 Identity 2: 1B48AA, 2B48AJ,mm 
f1sk nm : All_Slft 
;apJe Weight : 1.0000 Solution Yolm : 1.00 
·,n-P eak ln\egri\ions : 3 Off -Peak lntegr1tim : I 

WHG-SO-WM-DP-025 
ADDENDUM 11 REV 0 

11:46 Aff Jmuy 23, 1992 

--·159 



-
Zr Sr Ii Ti H~ Sn Si Al WHC -SD- WM- DP-025 "-

I PP~ l I ppb l (ppb} ( ppb) (pp1) . ( pp b} ( ppb) (pp~) ADDENDUM 11 REV 0 
'a n 2044.698 1958.164 m.m 737. 584 308978 . 261 ~ IOIL201 1rn.m 1159 .936 

16.392 16.611 10.100 17.072 5042.026 IU67 s.m 9. 189 -
. 

0.802 0.848 1.590 2.315 I. 632 1.737 0.728 0.792 

w in Cu Li Co Ni la Eu 

I ppb) (ppb) I ppb) (ppb) Ip pb) ( ppb) ( ppb) ( ppb ) 

ein 8337.551 1m.m m.m 1931.122 1m.m 989.007 1014.697 1003.m 

. I. 69. 040 12.440 7,689 21.639 20.904 11.136 8.483 9.0 58 

R.5.D. 0. 828 0. 636 0. 801 J.121 1.067 1.12& 0. 836 o. 902 

re Ca Cr Hd Ce 51 h r 
( rpb) (pob) (pp~) ( ppb) ( p Pb) ( ppb l (ppb) ( rpb) 

ea 1m.m 2019.103 1013.407 m.m m.566 728.752 1m.m 2oa5.m 

• D, 15. 766 18.750 11.m 53.132 33.m 45.848 16.815 53.873 

U.D. t.m Lm I. I 24 s.m 3.m &.m 0. 860 2.m 

ftQ As Hi fto St Aa Pb 

(opbl lppb) I ppb l ( ppb I ( pp~ l ( ppb) (ppb) I ppb l 

P3n 107:i,501 1028.067 1919.462 2974.931 1990.168 933.342 m.m 1026.281 

7.948 7.679 I 6. 474 21.029 9.271 20.m / 02.m 12.m 

R. S ,D. •l. 740 0.747 1.616 0.707 o. 466 2.m 22.213 1.175 

Ti Cd p ( ftn Sb y " 
(ppb) ( ppb l . ( ppb) ( ppb) (ppb) (ppb) ( ppb) ( ppb) 

Pin m.000 1920.832 1427.87& 929.320 977.978 838.447 1963 .839 1942. 839 

-~ 7.76~ 12.251 11.rn 42,866 ~.428 n.463 10,994 D,307 

D. 0 .801 0.638 o. 787 4.613 0.862 4.230 o. 560 o. 788 

Tl 
( ppb) 
1032.098 

. ~- 77.461 
••• 9 • 7.505 

. ---.. ---.. ----·-- -....... --.... -----.. -...... ----------- -- ............ -.. -------------.. 

M 

o~cted Counts Statistics 11:H Aft Janmy 23, 1992 
asl. nm : All_Slft 
a1ple Weiqhl : 1.0000 Solutio0 Yoluu : uo 
n•Pflk lrile~r•tions : l Off-real ht,qntions : I 
--.. -........ -.. --- --.. ------ -.. ----------------- .. ---- .. ------------.. ---------
n1lyle Channel ftean lpu!SPS S.D. lpulm iR.S.D. lpulHs 
-----.... ----------------------- ---.... ---------.................. -----------------

0. 016 0.001 
0.017 0.002 

3 -0. 034 0.016 
-0.026 0. 016 

6 t.m 0,009 
7 -~.032 0.006 
8 0.946 0.018 

,1 9 0.733 0. 024 

10 -0, 012 0.018 

II 0.211 o. 006 

12 0.229 0 .007 
14 -0.012 o. 003 

--·160 



" 

e (' ' 
I 

15 
16 
17 
18 
19 
20 
21 
22 
24 
2~ 
26 
27 
28 
29 
30 
31 
32 
J3 
34 
35 
36 
37 
38 
39 
40 
42 
43 
44 
45 

·O . 003 0. 002 
·0. 06 7 0.018 
·O.m 0.000 
·0.092 0,007 
0.156 0. 004 
1.203 0.172 
0. 000 0. 007 
UH 0.010 
0.029 0 .003, 

·0.034 o. 002 
·O . 000 o.m 
0.015 9.003 
o.rn 0.007 
0.093 0.002 

·0.019 0 ,007 
1.m 0.022 

·O. 000 0.006 
·0.047 0.007 
·O. I 10 0.006 
·9.002 0.009 
·O. 091 0.008 
·O.117 0.020 
3,338 0.030 

·0.064 0.00& 
0,009 0.005 
0.008 O. 0 I 4 
0.026 0.002 

·O.OOb 0.001 
·O. 0~6 0.002 

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

.. , ' e.q40 

WHC-SD-WM-DP-O25 
ADDEND0M 11 REV 0 

de ~1Atr I:~ Dig Blink ldrntity 2: · Dimt 11:51 A" Jmuy 23, Im 
ask rim : All.Sin 
af'\pt »eight : 1.0000 Solulioa Yolm : 1.00 
n·Prak Inleqrations : 3 OfHHk lnbqritions : 1 
--------·---------- .. ----· ----· -------------------------- ... -------------

Zr Sr )j h HQ Sn Si 
( ppb l (ppbl ( ppb) (pp~) I PP• l (ppb) { ppb) 

en ·12.814 -o.m ·13.964 ·26.364 mun ·5.823 m.263 
.D~ UH 0.061 17.145 9. 902 m.667 1.423 12.098 
LS.D. 2.063 20. 830 122.780 37. 560 38. 082 24.437 2.m 

V ZR Cv Li Co Ni Li 
I ppb l I ppb l I ppb l ( opb) I ppb} lppb) (ppbl 

:ean · 37 .216 -27 .607 57.292 ·2 .342 I. 731 ·2.223 -~.m 
• D. 25.918 o.m U80 o.m o.m 4.200 0.000 
• P..S.D. 69.642 1.781 4,237 10.m 28.m 108.rn 0.000 

Fe Ci Cr Nd Ce 51 h 
(ppbl (ppbl (ppb) ( ppbl ( ppb) I ppb l (ppb) 

:m 44.239 153.871 -3.488 · 80.220 ·98 .772 -154.m ·1.992 
;,t, t.m 29.m J.m 4. 188 8 .162 b. 199 o.m 
. R. S. D. 3.221 1s.m 88.m 5. 221 s.m 4. 006 ll.804 

s "Q A; NI "o s, Aq 
( ppb l (p pb ) ( ppb) ('pb) ( ppb l I ppb l ( ppb l 

leH 34. 440 15.121 -37.410 1123.179 · 2. 110 2b.892 -4.m 

-.;_ 

, -. 
-

Al 
(ppb) 

99.696 
9. 842 
9.872 

Ea 
{ppb) 

·2. 21 1 
o.m 

' 20.m 

p 

(p,b) 
30.068 
1s.m 
61.028 

Pb 
( ppb) 

4.m 

---161 



.o 
Ii 
.a 
. g 

.r 

,d 

·, 

13 
,0 

ie 

.{-

In ' 
ib 

:p 

I 

15 
16 
17 
18 
19 
20 
21 
22 
24 
25 
26 
27 
28 
29 
30 
31 
32 
n 
34 
35 
36 
:i7 
38 
39 
40 
42 
43 
44 
45 

-0.003 0.002 
-0 .067 0, 018 
-0.005 o. 000 
-0.092 0. 007 
0. l 56 o. 004 
l. 203 o. 172 
0.000 0. 007 
UH 0. 01 0 
0.029 0.003, 

-0 .034 o. 002 
-0. 000 0.005 
o.m 0.003 
0.051 0. 007 
0.093 0.002 

-0.019 0.007 
1.m 0.022 

-0.000 0.006 
-0.047 0. 007 
-0.110 0,006 
-0.002 0. 009 
-0 ,091 0.008 
-0. l 17 0.020 
3.338 0.030 

-0.064 0.006 
0.009 v.005 
0.008 0,014 
0.026 0 .002 

-0. 006 0.001 
-0. 056 o.m 

" ------- -- ________ ,._ ... --------- ........... 

e.q40 
ice t 1Y I: i!'H-6 Dia Flinl; Identity 2: Oimt 

i ii Vei9hl : Solution Yolm : 
,n-Pe~t. lnleqrations : 3 Off-PHk lnteqritions : 

WHC-S D- WM-DP-0 25 
ADDENDUM fl REV -0 

11:51 A" ,hnuary 23, 1992 

1.00 
1 

-...... __.. ... --- ------------------ ...... -----· ..... ----------....... -----------... -----.. 
Zr Sr Ii h Ha Sn 

( ppb l ( ppb I (ppb) (ppb) ( PP1 ) (ppb) 

1ean -12.rn -o.m -13.964 -26.364 1rn.m -5 .823 

i.O ~ o.m 0.061 11.m 9.902 m.667 1.423 

~ U.D. 2.063 20. 830 122.780 37. 560 38,082 24.437 

V Zn Cu Li Co Ni 
(ppb) ( ppb l (ppb) (ppb) (pp bl I ppb) 

~Pin -37 .216 -27.607 37.292 -2.342 1.731 -2.m 
5. I. 25.918 o.m 1. 580 0.256 o. m 4 .200 

1 u.n. 69 .m l. 781 4.237 10 .942 28 .385 1ee . rn 

Fe Ca Cr Nd Ce s, 
( ppb) ( ppb) (ppb) ( ppb) ( ppb) ( ppb) 

1ean 44.239 153.871 -3.488 -80. 220 -98 .772 -154.758 

5.D. 1.m 29.m J.m 4. 188 8. 162 6.199 

~ R.5.D. 3.221 18. 950 00.m 5. 221 8.264 4.006 

s "Q As Ma "O Se 
l ppb ) lDpbl lppb) ( ppb I l ppb) lppb) 

34.m 15.121 -37. 410 1123.179 -2.110 2b.872 

---

..... 

-

Si Al 
( ppb) ( ppb) 
m.m 99.696 
12.098 9.m 
2.m 9 .872 

Li Eu 
(ppb) ( ppb l 

-5.433 -2. 211 
0.000 o.m 
0.000 20.m 

h p 

(ppb) ( pp b) 

-1.m 30.068 
o.m 18.350 

13 .804 61.028 

Aq Pb 
l ppb l (ppb) 

-4.m 4.m 

-- 16 2 



J, 
R.5.D. 

,in 
• D. 
R.U . 

ea 
• D. 
U.D. 

7.855 
22. 808 

Ti 
( ppb) 

-2 .m 
1.035 

41.063 

II 
( ppb) 

3.i. 520 
10.742 
32.046 

0.m 9,031 13 .60 7 
3.017 24.139 1.211 

Cd r 
( ppb) (ppb) (ppb) 

-1.m w.m -186 .444 
o.m .1.040 54 . 884 

41. 98 5 0.907 I 8. 710 

orm\ed Counts S\a\islics 11:57 Aft Jmuy 23, 1992 
ist nm : ALL_Slft 
uplt Ve iaht : 1.0000 Solution Volm : 1.00 
n-Pe.k lnlemtions : 3 Off-Pei~. lnlear•tions : I 
. - >---- -----·----- ----------------·-------------·-·-- -- ----·-------
:i I te Chmel ftm lpulm 

l ' 

-n 
. f"'t 
l 

Id 
.e :, 
•• 

:a 
,5 

la 
io 

;Q 

'b 

8 
? 

10 
II 
12 
14 
15 
lb 
17 
18 
19 
10 
21 
22 
24 

26 
27 
28 
21 
30 
31 
32 
33 
34 
35 
36 

0 .047 
0.046 

-0.037 
0. 004 
t.m 
0.064 
5. 027 

m.736 
0.326 
0.612 
o.m 
o.m 
0.047 
o.m 

-0.003' 
-o.m 
0.948 
I. 600 
2.4H 
0.166 
0.063 
0 .013 
0.053 
1.447 

27. 371 
0.197 
0. 002 

-20.80 7 
0.267 
0. 042 

-0. 094 
-0. 015 
-o.m 

5.1. lpulm 

0.013 
0.017 
0.012 
0.027 
0. 009 
0.001 
0.039 
I. 402 
0.039 
0 .008 
0.003 
0.016 
0. 004 
0, 010 
0 ,002 
0.013 
0. 027 
0.022 
o.m 
0,048 
o.m 
0.024 
0 .020 
o.m 
0.340 
0.003 
o. 012 
0. 000 
0.008 
0.012 
0.01 I 
0. 003 
o. 014 

iR.S.D. (pulses 

1. 907 19.790 I. 862 16 . 599 -
WHC-SD-WM-DP-025 .. 

90 . 417 n.m 43 . 007 392.839 
ADDENDUM 11 REV 0 

ftn Sb . Be ; 

(ppb) ( p pb) (ppb) ( ppb I 
0.193 I. 843 U6! o.m 
o.m 10.m 1.390 o.rn 

238.366 mo.516 21.990 s&.m 

-I 

163 



37 o.m 0.064 
38 3.655 0.034 WHC-SD-WM-DP-02 5 
39 30 .384 o.m ADDENDUM 11 

40 0.051 o. 006 
42 0. 013 0.011 
n 0.033 0, 004 
44 ·0.003 0. 001 
45 · 0.058 0, 009 

............... ----.. ... -·-____ _ .,. -............. --------- ....... ---- ............ ---- ......... ----... ........ .. ----
I 

dentily 1: m l Sa 13AP89H Identity 2: 1011-501! 11:58 M Jmary 23 , 1992 

ask nm : ALL Si ft 
aaple VeiqH : I, 0000 Sol ution Yolm : 1.00 
,-PP•~ In lean lions : 3 Off-Peil hleqr1tions : 1 
--·--------.... .. ... ---- .... -... ---- -- ... -·----·-----.. ------ .. -----·-----------..... 

Zr Sr Ii h Ha 

(ppb) ( ppb) ( p,b) (ppb) I PP1 ) 

e 1n 1.382 o.an · 17.106 -1.m 2434.783 

• D. 6.098 0 .664 12. 078 18.622 m.m 
R. 5.D . 441. 300 76,165 70.608 m.m 23.094 

V Zn Cu Li Co 

" (opbl (ppb) ( PP~ I (ppb) (ppb) .. 
ein 434.633 8 .194 1oe.m 21.486 1:;.m 

55. I 24 o.m o.m 1.579 0. 944 

R.S.L 12. 683 8. I 78 0.689 7.347 7. 018 

Fe Ca Cr Hd Ce 

(ppb) ( ppb l (ppb) ( ppb) ( ppb) 
303.m m.m 1014,941 ·26.009 -o.rn 

8.796 3.m 9,602 21.m 52 .162 

' ". D. 2.902 1.m o. 946 82. 986 6931.14• 

s flq As NI no 
( ppb) (ppb ) ( ppb l (ppb) I ppb l 

:n n mn.02& 37.m -v.m -12?48.031 02.m 

m.m o.m 15.855 0.000 2.m 
' .. : u.o. 1.243 1.669 159.589 0.000 2 .876 -

Ti Cd I nn 
( ppb) ( ppb) (pp~) (ppb) ( ppb) 

i~an ·O. I 81 25.322 728.721 183783.710 4.333 

i.i' 1.845 2.677 6.774 2670.228 o.m 
. R. U . 1021.029 10 . m 0.930 t.m 12 .m 

TI 
( ppb l 

le,n 19,456 
;J, 63. 809 
'. U.D. m.m 

-... ·- ... ... .. ... -----..... ·----· ------·-------------· .............. -- ... --· -... -------............ ... ... -

:orrected Coants Shlislics 
ae : ALL _Slft 

12:05 Pft Jmiry 23, 1992 

~eight : 1,0000 Solution Yolm : 1.00 

Sn 
( ppb) 

16.998 
0 .1 36 
0.802 

Ni 
(ppb) 

47.m 
2,478 
5.266 

SI 
(ppb) 
-15.m 
72.277 

m.o64 

Se 
(ppb) 

57. 603 
34.598 
60. 064 

Sb 
l ppb I 

zv.m 
10U40 
m.m 

REV 0 

Si 
(ppb) 
3237,416 

25 . 598 
o. 791 

LI 
(ppb) 

4.076 
,.m 

m.m 

h 
(pp~) 

t.261 
1.m 

v,.m 

Ag 
(ppbl 

0.967 
3. 368 

348. 390 

y 

(pph) 
10.656 
2,631 

24.686 

---.,_ 
~ 

-
; 

Al 
( ppb) 

S2025.976 
m.sao 

1.120 

tu 
( ppb) 

0. 303 
0.849 

279.696 

p 

( ppb) 
9964.324 

242,486 
2, 43i 

Pl 
( ppb) 
-19.319 

5.433 
28,124 

~e 
lppb) 

0. 808 
0, 108 

13.323 

164 



:d 37 0,5:iZ 0, 064 
WHC-S D- WM-DP-025 38 l.655 0.034 

3? Jo.m o.m ADDENDUM 11 .REV 0 
1n 40 0.051 0.006 ,~ 42 o. 013 0.017 

43 0.033 0. 004 
1e 44 ·O, 003 0.001 
:I 45 ·0 .058 0.009 
........ --. ----.. ·----------- .. ----. --.. ---.... -- ...... ------ --------.. ---.. -- --....... -

I 

:d,n lil r I: mt Su 13 AP89H ldenli ly 2: 1011 ·501 ! 11:58 A" Jmaq 23, 1992 
:15l nm : ALL_m 
,a.pie Veighl : 1.0000 Solution Yolm : 1.00 
1n-~P1~ lnleor1tions : 3 Off·Peal; Inteqritions : I 
. -- ------- -----------. ----------.. ·--- -------.... ----------- ......... -.. ........ -.... 

Zr Sr Ii Ii 
I ppb I ( ppb l I ppb l ( ppb) 

!un 1.m 0.872 -17 . I 06 ·7.441 
; • D. 6,098 0 .664 12,078 18.622 
: R.5.D. 441.300 76.m 70.608 m.m 

V Zn Cu Li 
(ppbl (ppb) (ppbl (ppbl 

~m rn.m 8. I 94 1oe.m 21.486 
55,124 o.m o. 746 I. 579 

.u. 12.m 8. 178 0.689 7.347 

Fe Ca · Cr Nd 
( ppb) (ppb) (ppb) (ppb) 

'em 303.lll 219.m 1014. 941 . -26.009 

i.l~ S.796 3.m 9 .602 21.m 
e, D. 2. 902 1.705 0.946 82. 986 

"g As »• 
(ppbl (opb) (ppb) ( ppb l 

ll\ol-11,,, 31577.026 37.912 -9.m -12948.0ll 
.t. 392.557 o.m 15.m 0.000 
.. 0. 1.m 1.669 m.m . 0.000 

- Ti Cd I ,. 
(ppb) I pp b I (pp~) ( ppb) 

~an ·O, 181 2s.m 728.721 183783.710 
i. 8, 1.m 2.677 6.774 2670.228 

R. S. 0. 1021.029 10.m o.m t.m 

TI 
( ppb I 

ean 11.m 
.[,, 63.m 
. R.S.D • 327.965 

. -·-------------------.. -----------------· .. -- ------ ... ------------. -.. ----

orrected Counts Slilislics 
ask nm : ALL_SI" 
aple Veiqhl : 1.0000 Solution Yoluae : 1.00 

Ho Sn Si 

( PP• I (ppb) I ppb I 
2rn.m 16,998 3237.416 

~62. 283 0.136 25.598 
23.094 0, 802 0, 791 

Co Ni Li 
( PP~ I (ppb) (ppb) 

1.,,456 47.052 U76 
o.m 2,478 6.225 
7. 018 U66 m.m 

·(e s, P1 
( ppbl ( ppb l (ppbl 

·0.75:J -ts.m 1.261 
52. I 62 72.277 I. 233 

6931.144 458.064 97.855 

"o Se Aq 
I ppb l lppbl ( ppb l 

02.m 57. &Ol o. 9&7 
2.m 34.598 3. 368 
2 .87& · 60.064 348.390 

"n Sb ~ 

( ppb) I ppb) (ppb) 
4.333 29.m 10.m 
0, 558 103.m 2.631 

12.87:l 351.895 21.686 

---
0 

-

At 
(ppb) 

s2m.m 
58U80 

I. 120 

Eu 
( ppb) 

0. 303 
o. 849 

279. 616 

p 

(ppb) 
9964.324 
m.m 

2.434 

Pb 
I ppb l 
-19.319 

5. m 
28. 124 

~e 
(ppb) 

0. 808 
o. 108 

ll.323 
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n-P Hi. lntP~r•tim : 3 Off-Pe• k hte•r•lioas : 1 
--------. ----.. -------.. ------ .... -------- .......... --- .. -- ---· -----........ .. .... .. ---- WHC - SD--WM- DP-025 
ndlyt P Chm,! ~m Xpu lm S. J. lpulm 7.R .S. D. (puls es ADDENDUM 11 ·REV 0 
----------.. -----------.. ---.. --- ... --.. -------------.. --------...... ----------

o.m 0 .014 
0. 059 0,012 

·O. 066 0. 016 
j o.m 0.020 
6 1. 558 0.007 

0.129 0. 040' 
8 5. 489 0.057 

,l 125.022 o.rn 
I 0 o.m 0.046 
11 0.643 0,008 
12 o.m 0,012 

. l 14 o.m 0. OJ 2 
G D 0. 020 0.003 
Ii 16 0. 314 0, 030 

l l · O. 002 0 ,001 
:u 18 -0. 046 0.017 

19 0. 751 0:013 
20 I. 432 0. 006 

., 21 2.241 0.Oll 
Id 22 o.m 0.036 
: e 24 0.097 0 ,022 
:, 25 0.032 0.018 

·• 26 0.080 0.Oll 
27 1.428 0,007 
28 27.039 0,219 ,,,, 29 o.m O.v03 
30 0.003 0.007 
31 ·20.896 0.000 

10 32 0.271 o.m 
,t 33 

/ 
0.012 0.012 

H -0.082 0.009 
' b 35 0.006 0.007 
i- 36 ·O. 046 0.014 

j 37 o.m o.m 
;M 38 3.348 0.034 

39 :;o. 213 o.m .-,n 40 0.211 0,006 
ib 42 0.010 0 .024 

43 0.019 0.007 
_Ip 44 -0. 008 0,001 
' I 4~ · 0.089 0.015 

'dentit y I: R94I Du;, 13AP89H Identity 2: I01H01l 
iHk nm : ALL_m 

. 12:07 Pn Jimry 23, 1m 

:a.pie Weiqhl : 1.0000 Solution Yolm : 1.00 
)n-Pe•k lntegntions : 3 . Off-Pfik hte~ntions : 1 

Zr Sr Ii h Hq Sn Si 
(ppb) (ppb) (ppb) (ppb) (PP•) ( ppb) ( ppb) 

le1n 6.724 I. 382 -47.826 tm IS00.000 32 .343 3542. 767 
U84 0, 464 17,027 12,779 rn.m ? , 491 37.rn 

91.956 33.m 35.602 222.548 28.949 29. l46 1.071 

----

Al 
( ppb) 

51729.381 
222.486 

0.430 
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Z1 Cs Li 
( ppb) (ppbl (ppb) lppb) 

~!ft 476.984 10.m 107.077 2U09 
• D. 64.m 0 .731 2.m t.m 
U.D. 13.510 6.647 2,512 4.m 

F! Cl Cr Nd 
( ppb) ( ppb) ( p,b) I (ppb) 

e1n m.rn t9o.m m.m 11.691 
• D. un I. 009 13.m 16. I 51 
P.5.P. 1.824 o.m t.m 74.462 

ftQ As Ha 

I Pf•b) ( ppb l {ppb) ( ppb) 
PH 31194.m 27.292 -8.676 ·13003.076 
. ) . m,199 o.551 8.464 o.m 

R, 5, D, 0.812 I. 883 97.560 uoo 

Ti Cd B 

(ppb) ( ppb) ( JPb) (ppb) 
ern 3.m 25.126 667.801 182752.534 
;,b, 1.899 2,471 6,786 m.m 

• S, D. 51.8?6 9 .833 1.016 0.413 

II 
( ppb) 

e ' -118.m 
• D, IQ7.m 

• S. D • 54. I 04 

.._r, 

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

o~tted Counts Slltislics 
ask nm : ALL __ Slff 
al"p'tl Veight : 1.0000 Solution Volm : I .00 
n-rea~ lnteqralions: 3 Off-PH~. !nlPqrilions: I -. --... ..... --------.. --.. --.. ·--- -- ........... ----- ......... -- ----- ----- ---.... --------- ---
n,.4.,\e Channel ftm lpulm 

·n 
i 
ti 

. I 

a 
ii 
.l 

.U 

3 
~ 

6 

9 
10 
II 
12 
14 
15 
16 
17 
18 
19 

0.033 
o.m 

-0. 061 
0.034 
I. 610 
0.087 
U82 

144.723 
0.491 

22,600 
4.m 
0,231 
8.299 
8. 446 

-0, 016 
-0,065 
12.581 

U. lpulm iR.S.D. lpulm 

0.006 
o. 006 
0.026 
0.017 
0. 019 
0.009 
0.020 
0.448 
0.039 
0.072 
0,003 
0.006 
o.m 
o. 040 
0.001 
0, 003 
0 .012 

--. 
Co .· Ri ll Eu WHC-SD- WM-D P-025 

( ppb) lppbl I pp b) ( ppb l ADDENDUM 11 REV O ~ 

, 
7,082 88.539 5.434 0, 730 
o.m 7 .109 tm 1.128 
8,819 8.029 86.594 l4U84 

Ce S1 Ba 
( ppb) ( PP~ l (ppb) (ppb) 

13.497 39. 813 2.887 9830.233 
60.928 53. 716 o.m 4UBI 
65.16b m.m 21.m o.m 

fto SP Aq Pb 
(ppb) (ppb) (ppbl (ppb) 

83.751 ·12.476 tm 18. 714 
t.m 31.m 2. 883 11.876 
1.999 m.B4? 63. I 20 63.461 

ftn Sb 8P 
(Hb) (ppb) (ppb) (ppb) 

20.397 14.714 0.929 0.000 
0. 58~ 131.810 4. 521 o.108 
2.m m.m m.m mm.m 
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-
WHC-SD-WM-DP-025 ' 

I 20 J. 862 0 .002 
- -, 

21 4.m 0 .008 ADJ)ENOUM 11 REV 0 . 
!d 22 0. 093 0. 030 

~ 

2~ 0. 066 0. 008 
25 0. 01:i o.rn 
26 131.839 0.1 78 
27 1. 358 o.m 
28 26.907 o.m 

:Q 29 0. 210 0.002, 

·I 30 6. 211 o.m 
11 31 -20.m o. 000 
·o 32 o.258 0. 005 

33 2.m o. 010 
Q 34 o.m 0.001 
, b 35 1.0.i3 0.016 

36 ·0.062 0.008 
d j] 5.209 o.m 

38 3.794 0.038 
39 30.653 o.m 

,n 40 · 19. 711 0.016 
;b 42 0.368 0. 005 

43 2.900 0.011 
'.l e 44 1. 036 o.m 
·1 , . 45 1.000 0.005 
. ---... --- -------------.. -------------- ..... --- .. ---- ..... -- .......... -.... ----------- --

(\e 
den Ii ly 1: P.941 Spt. 13AP89!-6 Identity 2: 1011-501! 12:14 p~ ,1.nUH)' 23, 1992 
i as m : ALL_m 
i __ ,_ "eight : J. 0000 Solution Yoluu : 1.00 

lnlegralions : 3 Off-Peal lnlPgralim : I 
. -------------- .. -......... -------------------........... -------------------·---- .. --

Zr Sr h Ta HQ Sn Si Al 
( ppb l (ppb) ( ppb l ( ppb l (pp1) (pp~) ( ppb l ( ppb l 

IUn -4.714 1.087 -42.240 11.908 4869.m 22.m 3603.m m13.1s1 
i.L.. 2.685 0.246 27.470 10.m 1207.843 2 .116 13.466 186. I 03 
: U.D. 56. 801 22.630 6S.032 88.506 2U04 ,.m o.m 0 .31 I 

V Zn Ca Li Co Hi La Eu - ( ppb l (ppb) (ppb) ( ppb l (ppbl (ppb) l ppb l ( ppb l 
le1n 664.918 1771.307 1088.714 22.m 1761.420 2021.m -9.508 -o.m 
.. ~. 54.199 6. 384 0.746 0 .636 13. 030 ,.m 4.m 0. I 88 
·; U.D. 8.196 0.324 0.069 2 .834 UH 0. 4 71 42.m 39.362 

fp Ci Cr Md Ce s, ~. p 

{pp~) ( ppb) ( opb l (ppb) ( ppb) ( PP~ l ( PP• l ( ppb l 
lean 4105.659 m.m 1802.200 -59.282 7.730 ·16.772 8037.161 ,m.m 
; • 0. 3. 817 0.265 3.m 13.276 21.m 4o.m IO. 847 m.2&1 

: R. S. D. 0.093 0.10 I o.m 22.m 276.969 241.739 o.m 1.447 

s "~ As H1 "o Se Aq Pb 

( peb) (ppbl (ppbl (ppb) ( ppb l ( ppb) (ppb) ( ppb) 

1ea 31040.917 40.706 eooo.m ·12845.980 79 .m 1112.m 198.808 1878.698 

d . 251.299 o.m 19.536 0. 000 I. 624 28. 200 o.318 28. 463 
: R. S. D. 0.810 0.818 o.m 0. 000 2.036 0. 396 0.160 t.m 

l i Cd ftn Sb y Be 
(ppbl (ppb) ( ppb l ( ppb) ( ppb) ( ,pb) (ppb) ( ppb) 
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, an UBI 221.80& 756.m 185409.m .,. 1.095 
R. 5. D. 69.282 

Tl 
I ppb I 

1l0 )459 .560 
• D. 34. 689 
R.5.D. o.w 

irrected (ount s St1tislic; 
lSk na,e : ALL_m 

3.m 
1.791 

1.m 
0.989 

923.682 
0. 498 

12:25 Pft Jmiry 23, 1992 

mle Weio~t : 1.0000 Solution YoluaP : 1.00 
\-Peat. lntegr1tion! : 3 Off-Peat Jnteqr1lions : I 

11lyte Chmel ftm lpulses S.D. (palm 

• r - ' 

•J -.f'\ 

2 
3 
~ 

6 
7 

10 
II 
12 
H 
15 
16 
17 
18 
19 
20 
21 
22 

26 
27 
28 
29 
30 
31 
32 
33 
34 
n 
36 
37 
38 
39 
40 
42 

0.016 0.004 
0.011 

-0.084 
-o.m 
1. 518 
0.001 
0.962 

21.560 
U57 
o.281 
o.m 
o.m 
0.001 

-o.m 
-0.004 
-0. 085 
0.196 
1.199 
0. 40 l 
0.031 
o.m 

-0.033 
0.004 
0. 251 
U70 
0.046 

-0.005 
350.521 

0.049 
-0. 019 
-0. I l 4 
0.038 

-0.103 
-0.047 
o.m 
).m 
0.015 
o. 002 

0.008 
0.024 
0.012 
0.008 
0.025 
0.009 
0.073 
0.020 
0.001 
0. 004 
0. 009 
o. 010 
o. 014 
0 .002 
0.003 
0,003 
9.004 
0.011 
0,028, 
0.007 
0. 007 
0.006 
0.007 
0.008 
0.001 
o. 003 
2.627 
0,010 
o. 008 
0 .006 
o.m 
0.002 
0. 009 
0 .002 
0.048 
0,006 
0.008 

tR.S.D. lpulm 

1979.772 
i.rn 
0. 083 

1991.305 
· 27.764 

1.394 

2002. 749 
).Joi 
0. 368 

194.701 
o.m 
0. 254 

WHC-SD-WM-DP-025 
ADDENDUM 11 REV 0 
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u o. 017 0.002 WHC-SD-WM-DP-02 5 
44 ·O . 009 o. 00 1 ADDENDUM 11 REV 
45 ·O. 06 1 0, 00 6 

·---.. -- -- -- --- --- -- --- -··----·---------·- -----------------·---- --- ---

ientlly I: m1 SH rnmH Identity 2: 1011·5011·211·1011 12:25 r" hmry 23, 1992 

llk nm : ALL _m 
· 11ple Weight : 1.om Solution Volute : , 1.00 

d ea l: lnteqritions : J Off-Peaf. lnte9r•tions : I 
--.. ----·-- --------- -------- --------------··-----------·- -- -- -- -- ---- -

Zr Sr ti h Hq 

( ppb l (ppb) (ppbl (ppb) I PP• l 

;•n ·12 . 509 -o.m ·66.328 • 12 .118 ·1130,435 

. ~. l. 608 o.m n.482 7. 663 m.rn 
P..U. 12.m 59 .893 Js.m 63.237 n.m 

V Zn Cu Li Co 

( ppb 1 (ppbl (ppb l (ppbl (ppbl 

ilA 5U61 -21.m 14.082 1,663 2.m 

. P. 28. 56 7 0 .089 0. 966 0 .882 2.m 

R. S. 0. 10.m 0.419 6. 862 5j,027 94. 909 

""' 
Fe c. Cr Md Ce 

(ppb) I ppb l (ppb 1 (ppbl ( ppb l 

57.m m.024 164.06S -86.m ·83.692 

• 0. 0.999 o.m 4.475 12.m 24 .158 

.. o. I. 746 0.m 2.728 14.613 2a.m 

s "q As Hi "o 
lppb) ( ppb l (ppb) I ppb) ( ppb) 

m1.m 4 .894 ·18.857 216713.707 IU02 

8.820 0. 219 3.m 162U72 3. 019 

R. S. D. 0. I 68 4.478. t9.m 0. 750 22.m 

Ii Cd K "n 
( ppb) ( ppb l ( ppb l (ppb) ( ppb l 

e1n • 3. 9 75 0.981 120.846 Jl33UII o.m ~, 0.282 o.m o.m 2?1.712 ~.m 
~ .D. 7.097 39,273 o.m 0. 931 75 .826 

Tl 
( ppb l 

:ean ·1.611 
.D. 38. 731 

. R. 5. D • 2360.626 

. ... ------------------- ... -- ...... -------· ----------............ -------....... ----------

omcted Counts St.tistics 
ask nm : All_m 

12:31 PR Jmiry 23, 1992 

:uple Veiaht : 1.0000 SolulioA Yolm : 1.00 
:n-f'eik lnteqr•tions : 3 Off-Pe•k Jnte9r•lions : I 
. -... ---------.. -- .... -- --------- .... ----------- .... ----.... ---- ..... ----......... -·-----
•n•1Yte Channel ftm lpulm U. lpalm ~R.S.D. lpulm 

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

0.017 0.010 

SR 

Ip pb l 
2.m 
U51 

m.m 

Mi 
I ppb I 

0 .638 
J. 408 

533.970 

S1 
(pp~) 
-m.m 

20. 84 7 
13. 646 

Se 
( ppb l 

71.602 
22.865 
31,rn 

Sb 
(pp\) 
-31.m 
45.930 

146,962 

---.:.. 

0 e 

-

Si Al 
(ppb) (PP') 
554.602 m1.ZJ8 

5. 766 30 . 371 
1.040 o.m 

l• Eu 
( ppb 1 I ppb 1 

· 2. 716 -1.m 
s.m o.m 

312.309 9.799 

Pi r 
(ppb) ( PP' l 

· I. 708 1669.209 
0.368 48.m 

21.m 2.918 

Aq Pb 
(ppbl (ppb) 

·5, 494 77. 272 
1.m 9.116 

3U77 11. 797 

y Be 

( PP~ l ( ppb I 
-0. 924 ·O. 187 
1.446 o.m 

156.516 115. 484 
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·--
o. 009 WHC-S0-WM-DP-025 

!.. 

2 o. 00 6 
-0.109 0.022 ADDENDUM 11 _REV 0 
-o.rn 0. 003 : 

6 U44 0. 02 1 
7 ·O. 002 0. 022 
8 1.082 o.m 

22.076 o.m 
10 0. 04Z 0.01 I 

n II o.m 0 .002, 

12 o.m 0. 007 

14 0.023 0.007 
15 0.014 0.012 
16 0.003 0.003 
17 ·U04 0.001 

18 ·0. OBJ 0.011 
I 9 0 .144 0. 017 
~o 1.171 0.003 
21 0.397 0 .003 

:d 22 9.094 0,072 

24 0. 014 O.Olb 

25 -o.m 0.014 
26 -0.004 0.013 
27 o.m o.m 
28 4.702 o.m ... 

:Q 27 9.042 0.001 
30 -0.016 0.004 

il 31 ~54 .60? t.m 
o~' 32 0.042 0,007 
.p 33 -o.m o. 007 

H -0. II I 0 .• 005 
'b ...... 35 O.OIJ 0. 008 

36 ·0.086 O,OIV 

37 -0. 001 0.021 
38 0.607 0.004 
39 5. 208 o.m 

:n 40 0 .071 0, 002 
;r- 42 0.010 o. 012 

43 0.033 0, 004 
cf"' 14 -~.005 0. 00 I 
·1-. 45 -o.m 0,008 
--...... ----------------------------- .. ------.... ------- ..... ---------------- --

:den ti tr I: mt Duo 13AP89H Identity 2: I01l-5011-Z1l -l01l 12:32 r" Jinuirr 23, 1992 

iis •. nm : All_Slft 
;a,le Vei9hl : 1.0000 Solution Yolm : 1.00 
ln-Pei •. lntegritions : 3 Oft-Pni lntwitions : I 
. ---- -------------------.. ........... -------------- ..... ---------...... ---- ---------

Zr Sr Ji Tl Hg Sn Si Al 

( ppbl (V P~) ( ppb) (ppb) (ppa) (pp b) (ppb ) ( ppb) 

i~ln -12.m -U65 ·92.510 -32.105 m.478 t.m 633.800 8965.584 

i . D. 4.m 0.365 23.m 2.210 1m.rn 5. 087 5,613 4o.m 

'. Ls.D . 35.224 47,757 25.289 6.883 247.192 m.rn 0.886 0.455 

V Zo Cu Li Co Hi Li fa 

(ppb) (ppb) (ppb) ( p pb) ( pp b) ( ppb) (ppb) ( ppb) 

~HO 37.360 11.m 14.m 1.m 5.744 14,Hl -2.716 -1.m 
5, D. 16. 080 0.179 i.m o.m 2. 716 0. 688 2.m 0.689 
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, R,S.D. tl. oq I I, )~6 l O, Jqy H,22U q7,m 

re Ci Cr Hd Ce 

Ip, b) ( ppb) lppbl lppb) I ppb) 
\i,ui 4~.m m.oaa 162 .391 -57.BH -141.184 

5.374 o.m 1.279 32.232 4U?O 

13.344 0.341 0.787 ~5.713 32.560 

~q As Wa "0 
( ppb l (ppb) ( ppb l ' ( ppb l lppb) 

lean 5404 .129 3.m ·33,908 219241.878 11.m 

' . D. 40.059 0.127 U30 1085,986 2.107 

. R.U. 0. 74 l 3.m 13. 361 o.m 18.m 

Tl Cd ftn 

( ppb l ( ppb l ( ppbl ! ppb l (ppb) 

\ean ·J.716 2.m 122,702 31669.223 b.393 

i.D. 2.m 0.868 o. m ,~~.m Ll74 

. R. S. D. m.m n.rn o.614 0.491 2.m 

11 
( p~b l 

1eH- 7U 14 

~' D. ~8.976 
·; 2', • B. 77.893 

. _ ...... .. ---------------.. ... ----- -----------..................... -.. -- .... -------.. --------

,off,fJ ted Counts Shlistics 
· - -'· -- 1e : All_Slff 

12:38 Pft Jmuy 23 i 1992 

f!i aht : 1.0000 Solulioa Yolm : 1.00 
,11 -,r .. Integrations : 3 Off-Peak Integrations l I 
. ----· .... -.. -... ----------- --.................. -----------·---- ............... ------.. -- ---.. -
1n ie Channel "ean lpulm S.D. lpulm a.S.I. lpulm 

r - I 0.037 o.m 
ir 2 0 .039 0.007 

'i . - 3 ·O.OH 0.014 
; . ) o.m 0.023 
- ~ 

6 1.498 0.009 IQ 

in 7 o. 002 o. 010 
,i 8 1.071 0.006 

\I 2~.m o. 064 
10 0.060 o.m 

'n 11 3. 996 0.023 
: t> 12 0.895 0. 008 
.i 14 o.m 0.012 

1 ~ l.434 0, 006· 

Ii 16 t.m 0.023 

•• 17 -D . 002 0.002 

:U 18 -0 .057 0 .009 
e 19 2.190 0.036 
:. 20 1.047 0. 002 
.r 21 0. 717 0 ,009 

:d 22 o. 131 o. 091 
24 o.rn 0 .010 
2~ 0.014 o. 014 

U)8 ijb, o 11 11. OJO 
----

~HC-SD-WM-DP-025 --
s, h p ADDENDUM 11 REV 0 

( ppbl (ppb) ( ppb l 
~ 

-m.m -2. 236 1659.961 
41.m 0. 763 36.700 
23,763 34.100 2. 211 

Se AQ Pb 
(ppbl (ppb) I ppb l 

64,223 -4.m 30.788 
l 9. l 01 1.rn 15.080 
29. 741 32 . 306 48.981 

Sb y Be 
(ppbl Ip pb l (pp b) 

12.m 10.m o.m 
63.m 3.029 0. I 08 

m.m 29.053 24.m 

,, 
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---
26 22.m o.rn 
27 o.m 0. 00 I WHC-SD-WM-DP-025 
28 4.714 0.013 ADDENDUM 11 RtV 0 
29 0.046 0.001 -
30 1.030 0.0•9 
31 364.032 o.781 
32 0.057 0. 001 
33 o.m 0.019 

1 34 o.m 0.008, 
b 3~ o.m 0.019 

36 -0,068 0,007 
37 0, 786 0.068 
38 o. 669 o. 010 
39 ~.m 0. 009 
40 3.343 0.021 
42 0.060 0.008 
43 o.m 0.007 
44 0.168 0, 002 
4 5 0,096 0.010 

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

~ 

den i ty I: m I Spf 13AP89H Ident ity 2: 101!-501!-211-101! 12:39 P" Jamr y 23, 1992 
i,.> nm: All_m 

a1ple Weig ht : I. 0000 Solution Volun : 1.00 
ieni~. In le Qr• \ions : 3 Off-Pe•k lnteq r•tions : 1 

---- --- --------------------------------------------------------------
Zr Sr Ji h H~ s~ Si Al 

( ppb l ( ppb l (ppbl (ppb) ( pp1) (ppb) (ppb) ( ppb) 
e 1n -2.892 0.550 -21.644 U41 · -2rn.m 2 .203 626.540 1om.m 
.,o,.. 2.m 0.268 1).11& 14.m m.21s 2,388 3. 978 26.590 
. U,D, )8.105 48,711 69 .841 m.191 22 .886 108.386 o.m 0.256 

V In Cu Li Co Ni L• Ea 
(ppb) ( ppb) (ppb) (ppb) ( ppb) (ppb) (ppb) (ppbl 

:e.n 62.137 310.347 189.628 ~.m m.e84 362.m 8.IH o. 087 
J. JS.373 2.018 1.813 l. 201 t.m U27 6. m 0, 568 

;,.i, S. D, 5~ .927 o.m 0.956 21.699 o.m 1.m 76. 371 m.m • 

- Fe C1 Cr Nd Ce _SI h r 
( ppb) {ppb) ( ppb) (ppb) (ppb) (PP~) fppb) ( ppb l 

lun 709,120 126.907 296.461 -41.220 ·15.832 -12, 801 IJ7U85 1613.723 
; • D, 11,781 0.261 J.767 36.363 26,972 41.m 2.731 8.009 
: r, S. D. 1.661 0,206 1.271 88. 217 170,362 m.m 0 .199 o.m 

"~ As N1 "~ Se Aq Pb 
I ppb) ( ppb l (pp~) (PP~) ( ppb) (ppb) (p pbl I ppb) 

1e1n 5410.m 4.821 1316.313 mm.m 16 .1 J? 1266.208 37,930 m.m 
; .D. 14.437 0.127 11.704 482.795 0.365 54.733 2.m Jtm 
·: R. 5, D, 0.i'66 2. 624 0. 889 o.m 2.264 4.323 6.719 9.W 

Ti c, I "n Sb y I! 
I ppb l (ppb) (pp~I (ppb) I ppb) (ppb) (ppb) ( ppb) 

l!ln 0,723 n.966 IH.965 32482.885 m.104 292.356 330.281 32.7v9 
; , D. 0.989 2,867 2. 067 ~2, 789 2.098 42.llO 5. 122 o.m 
: R. S. D, 122.952 7.972 I. SJ I 0.163 0.626 14.410 t.m o. 871 

fl 
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(ppb ) 
1102.420 

68 . 301 
6. I 96 

:ormted Counts 5\itistics 
I ask nm : All_Sl ft 

12:46 Pft Jmuy 23, 1m 

:,~ pt, Veiqht : 1. 0000 Solution Yolm 1 1.00 
Jr,·P e,t. lnleqrili m : 3 OfHHk lntegril ion s : I 

S.D. lpalm ~R.U. lpulm 

l r I 0 .01 J 0,002 
,r 2 0.010 0.001 
)i -0.055 0 ,014 
1, 9.004 0.021 
,ig 6 1.512 0.013 
,n 7 0.010 o. 004 

!r 8 o.m o. 004 
9 7.700 0.068 

IO 0.022 0.023 
!n 11 1.m 0.011 

12 0.297 0.001 
Li 14 0.012 0.001 
Lo I 5 o.rn 0 .009 
N 16 0.756 0,010 
La 17 -0. 004 0.001 

18 ·O. 084 0.006 
19 o.m 0.023 

r 20 0.677 O. OOJ 
Cr 21 0.206 0.006 
ll 22 0.144 o.m 
c, 24 0.042 0,003 
51 ,~ ,. -0.019 0. 002 

26 &.m 0.029 
' ? 27 0.085 o. 001 

s- 28 1.360 o.m 
Aq ,9 9.027 0.001 
As 30 o. J02 0.012 
lh 31 104.879 o.m 
~o 32 0.010 0.008 
Se Jl 0.048 0. 00~ 
Aq 34 -0.078 0.002 
Pb 35 0 .078 o. 010 
Ii 36 -0. 098 o. 002 
Cd 

,, 
J/ o.m O.OH 

p 38 o.m 0.007 
39 I. 480 0.010 

"A 40 1,188 0.006 
Sb 42 0.026 0.023 

43 0.146 o.m 
P.e 44 0. 04 1 0. 002 
JI 45 -0. 03 1 0.004 

. --.... ------ .. ---------· -----· ·---------· .. ------------ .. ----.... ---

WHC-,-,SD:_WM-DP-:-02 5 
ADDENDUM 11 REV 0 

==-174 
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Sf.k 
-
-

den!ill' I: ml ¥' IJAP89H Identity 2: 1011-501)-0.511-101 12:H r" Janury 23, 1972 
Ht nm : ALL _Sin WHC-SD-WM-DP-025 

;uple Veiqhl : J. 0000 Sohtion Volm : 1.00 ADDENDUM 11 REV 0 
in -Peak lnlegr1tions : J Off-Peak ln!eqralions : 1 
. -------------- --.. -· .. .. --------- ........ ---------.. ----------- .. --... -- --------

Zr Sr Bi I a Hq Sn Si Al 

(opb) ( ppb) (ppb) I ppb l (P OI) ( ppb) ( p pb l ( ppb l 

\Pan -14.188 -0. 604 -35.6P8 -7.228 -1m.m 4. I 71 m.m 2m.rn 

; , D. o.m 0. 023 l~.m 13.m m.801 o.rn 2.318 28.137 

:LU. 6. 719 J. 849 42.m 185.324 53.503 22.642 0.927 0. 940 

I Zn Ca Li Co Hi La E! 
( rpb l ( ppb l (ppb) ( ppb l (ppb) ( ppb l (ppb) (ppbl 

t,an 10.m 94.m n.m ~-170 104.893 193.m -2.716 -1.691 

;.o. J2.m 1.014 o.m 0.059 2.035 2.m 2.m 0.406 

: R. S. D. 308. 167 1.069 o.m 3UH t.m 1.m 86.619 24.019 

Fe Ca Cr Md Ce 51 8a p 

(ppb) ( ppb l (ppb) (ppb) (ppb) (ppbl (ppb) ( ppb l 
\pift m.919 64.632 82.730 ·34.924 -60.m ·111.079 394.679 m.568 
,.D. ?.612 0.583 2.m 2U61 7. 116 ~.rn 1.740 6.936 

:H.o. :i.022 0. 903 2.964 70.326 11. 834 5,362 0. 441 t.m 

"Q As Ha ~o Se Aq Pb 
(prb) ( ppb l {ppb) ( ppb l ( pp~ I (ppb) ( ppb) ( ppb) 

lean l54U88 o.m 376.273 64787.193 t.m m.m UH 149.112 
, .. 29.029 0.127 D.498 310.m 2.m 13. 816 o.m 17.837 
: R. S. D. I. 877 19.244 4.119 o.m m.m 4.835 9.m 11.m 

l i Cd I J 
"" 

Sb V le 
"' (ppb) t, pb) (ppb) (ppb) ( ppb l ( ppb) (pp~) (ppb) 

1e,,a -J. 388 11.765 52.369 9144.485 118.690 102.971 89. I 73 9 .017 
; . n. o.m t.m 1.397 58.267 0.612 m.m l.133 0. 388 

.~.D. 8.327 16.~61 2. 667 0.637 o.m m.H6 3.514 4.307 

Tl 

~;r 
( ppb) 
204. 638 

; , 26.624 
~ R. S. D. IUIO 

- .. -------------- ...... ------- .. --------------· ----------------------·------

:o rm\ed Counts S\atislm 12:51 P" Jinmy 23, 1992 
lask nm : ALL_m 
3uple Veiqhl : 1.0000 Solution Volm : 1.00 
On-reat. lntegr1tions : 3 Off·Pe1t lntegrilions : I 

~n 1b\r Chmel Nm lpwlm 5.1. _lpulm tR.S.D. lpulm 

Zr 0.005 0.007 
Sr 2 0. 006 9.004 
Bi -0.045 0.007 
1 a 0.001 0.005 
Hq 6 I. 590 0 .011 
jn 7 -0. 01 l 0. 008 
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-
8 0 .401 0. 005 -
9 &.678 0.030 WHC-SD-WM-DP-025 10 0.010 0.01 I ...... 

11 0.624 0. 003 ADDENDUM 11 REV 0 -:-

12 0.072 o.m 
14 0. 00 I 0. 006 

0 15 0. 017 0.013 
16 -9.m 0.013 
17 -0. 002 0.001' 
18 ·9 .075 0.009 
19 0. 057 0. 007 
20 1,090 0. 005 
21 0.123 0. 008 

d 22 9.971 o. 021 
24 0.016 0. 009 
2~ ·0.028 0.004 
26 0.012 0. 003 
27 0.084 0.002 
28 t.m 0.016 

:q 29 o.m 0.001 
JO 0.003 0.012 

Ii :it 104.088 o.m 
I ic . 32 o. 014 0. 002 
I :e 33 ·O. 041 0.007 

I Q 34 ·O .105 0. 004 

I b n 0.069 o. 014 
: 1 36 ·0,099 0.004 

.dN 37 ·O. 048 0.014 

M , 38 0.199 : 0.005 
'31 1. 470 0.009 
40 0.049 0.003 
42 0.002 0.009 

' !"I'\ 43 o.m 0.002 
le ·44 ~o.oos 0. 002 
I '• 45 · O. O 56 o.m 

. --·------- -.. ---- ---·-- ---------· ... -----·----------------- ---- --------

dentitl I: mt Su 13Af'891·6 Identity 2: 1011·5011·0.511-101 12:52 Pn ,lmuy 23, 1992 
: .sh-iae : All_Slft 
iuple Veight : 1.0000 Solution Yolm : 1.00 
ln·ffik lnlemtim : 3 Oft-reik lnte,r•tions : I 
. --.. ------ .. ----....... --...... -------------------------- ............. ---------------

Zr Sr Ji h Hq Sn Si Al 
(ppb) ( ppb l (pp~) ( ppb I t PP• I (ppb) (ppb) I ppb I 

le•n • I 7. 851 ·0.738 -2s.m ·9. I 42 -2104.m ·0.787 184.794 2569.112 
J, ~-. 3.049 o. 168 1.m 3.375 m.m I. 782 3.117 12.274 
: R.S.D. 17. 080 22. 709 29.m 36.922 31.m m.m 1.688 0.478 

V Zn Cu Li Co Ni Li E1 
I ppb) (ppb) ( ppb) ( ppb) (ppb) ( ppb) (ppb) ( ppb) 

'ie1n -1.m 9.m o.rn ·1.018 &.m -1.m 6.792 ·1.127 
; • D. IS.m 0.273 0,879 0.614 2.m 3 .154 4.075 o.m 
~ R. S. D. 21J.m 2.m 103 .118 60.277 4U07 798.691 59.995 49.065 

fe Ci Cr Nd le 51 h p 

( ppb) ( ppb) ( ppb) ( ppb) (ppb) ( ppb) ( ppb) ( ppb) 

11.877 m.m 47,713 -67 . rn -m.m ·137.882 ·1.240 508,633 

-:--176 



WHC -SD-WM-DP-025 -
,.D, 2.m 0.873 3. 169 9.223 25.656 10.738 o.rn 12.013 

-

LS.D . 19.m 0.649 6.642 n.m 18.930 "7 . 788 17. 037 2.362 
ADDENDUM 11 REV 0 

ftq As Ma fto Se Aq Pb 
T -

(ppb) lppb) (ppb) ( ppb) ( ppb) I ppb l ( ppb) ( ppb) 

', ean 1m.m o. 877 · 9.012 64297. 763 2.321 n.m ·2 .740 132.209 

.0 . 10.264 0.127 IU77 231.708 0.483 19.722 1.203 24.m 
: R. S. D. I. 171 14.433 w.m 0.360 20.830 58.m 43. 898 18.497 

li Cd p ftn Sb y 8P 

(ppb) ! ppb) I "b) (ppb) ( ppb) ( ppb I ( ppb) (ppb) 

e1n ·3.433 o.m 41.431 9082.051 U26 -21.m 2.782 -o.m 
; • 0. UH UB8 1.001 51.387 0.306 so .m 1.370 o.m 
LU. 16 . 434 62.676 2.416 0.566 1.m 181.505 49.m m.169 

11 
(~pb) 

Iran 33 .m 
,.D . 33.233 
: R. S. D. 99.142 

·---------------------- ----- -----·-------· -- .. --------- ... ·- ..... ----- -.. --.. -

:omc\ed Counts Statistics 12:56 Pft Jmuy 23, 1992 

~ nm : ALL_m 
;uple Veight : 1.0000 Solution Yolm : 1.00 
n·hat Integra tions : 3 Off -Peal: ln\emtion_s : I 
.. ---- ------------------------·-------------··------- ---- -- ................... ---
~ rte Chmel "m lpulses . S.D. lpulm ~R.S.I. Kpulses 

. ,,., ·········· ··---------·-··------·---------------------·--·---···--· 
Ir I 0.004 0.005 

1T 2 -UOI 0,002 
1j 3 ·0 .285 0.003 
I I ~ -0.032 0.006 

lg 6 1.517 0.034 - 7 -0.047 1.009 :n 
;j 8 0 .674 0,005 

\I "' 9 U20 0.012 
10 0.026 o. 014 

Zn II 5.m o.m 
Cu 12 2 .129 o.m 
Li 14 -0.021 0,006 
Co 15 2.036 0.021 
Hi I~ l.?42 0.020 
La 17 -0.002 0. 001 
Ea 18 -0.097 0.008 
f e 19 I. 460 0.004 

Ca 20 2.940 0. 024 

Cr 21 1.197 o.m 
ltd 22 0.060 0.012 
Ce 24 o.m 0.008 

Sa 2~ -0.054 0. 008 
~ j 26 8.0lJ o.m 
0 27 0.004 0.005 I 

28 0. 018 0.003 
ftq 29 2.261 0.018 
~5 JO o.m 0 .014 --- 177 



----. 
, l 31 0. BJ I 0.007 

32 I. 501 0 ,019 
WHC-SD~WM-DP-02 5 

33 0. I ~6 o. 009 ADDtNDUM 11 REV 0 
, 

34 I. 488 U07 

n o.m 0.001 

36 3. 488 o.m ,, 
J 1 11.281 o. 091 

38 2. 261 0.032 

39 0. 7 68 0. 014 

40 4.900 0.052 
,b 42 o.m 0.012 

43 o.m 0 .006 

-e H 2 .490 o.m 
4 5 0.011 0 ,002 

. --.. --... ----· -- .. --..... -- . -- .. ..... ------ .. --------- ... ----........ --------- .. --------

dentity 1: CCY-2 Identity 2: CCV 12:56 f'" ,lamry 23, 1992 

ask nm : ALL_m 
ia ple Veighl : 1.0000 Solution Yolu1e : 1.00 

in-Pu~. Intwitions : 3 Off-Peak Inteqrilions : I 
"'------- ' ---------------------------- ' --------------------------- -

Zr Sr ~i 1• Hq Sn Si Al_... 

(ppb) (ppb) (PP') (ppb) ( PP• l (ppb) ( ppb l ( ppb) 

-18.004 -1.033 -276.493 · JO .191 -1195.652 -Y.207 364.968 m.m 
i .D. 2.065 0.081 3.200 J.m 2208. 743 2,008 J.387 U36 

• S. D. I 1.469 7.792 - 1.m 11.763 184.731 21.807 o.m I, 181 

M ~ Zn - Cll./' Li Ci:--- Ni Li En 

I prb l ( ppb l ( ppb l (ppb ) (ppb) (ppbl- ( ppb) (ppb) 

13,998 m.m 410.m -3. I 91 482.997 476.781 6.792 -2.m 

: I 19.m 3.m 3.371 o.m 4.870 4.918 4.m Ul6 

: R, S. D, 139.110 0.771 o.ios 20. 518 1.010 I.OIi 59.m 20.352 

... 
fe _ _ c._ Cr-. lid Ce S1 h- p 

(ppb) (ppb) (p,b) ( PP b) ( ppb) ( ppb l ( ppb l (ppb) 

lein 470.495 446.905 497.217 -75.308 -136.471 -214.320 486,776 -48,536 

~ !.308 4.m 6.297 5.m ZJ,713 24.776 3.570 32. 777 

-;....,t s.D. 0.278 o.m 1.266 7.426 17.376 11.654 o.m 67,m 

s "IL- As_ N...._ r.a..._ s, Aq Pb -( ppb l tp,b) (ppb) (ppbl ( ppb) ( ppb l (ppb) ( ppb l 

~ean -7 .001 490.220 m.12a m.009 m.ess m.601 503.620 476.918 

; . b. 2 .894 3.848 18. 606 4.m s.m 23.939 2.067 1&.m 

: R, 5. D. 41.193 o.m to61 1.048 1.179 tm o. 410 3.m 

11--- Cd - ' .... I "n ._ Sb~ v_ e, -
!,pb) (pp~) ( ppb l ( rpb l ( ppb) ( ppb) ( ppb) ( ppb) 

ne ir, 482.611 476,931 451.5&4 mo.m 481.393 426,580 484.534 466.0Li 

5.D, 5.m 3.829 &.m 82.476 Ul8 68.527 4.012 4.993 

'. U.D . 1.180 0,803 1.m I. 704 I, 088 16.064 0,828 1.071 

11 __ 

( ppb l 

nm 502.336 
IU64 

D. 2 .BOO 
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. I 31 0.831 0. 007 
32 I. 50 1 0.018 WHC~ sD~WM-DP~02 5 
33 0.156 0. 009 ADDENDUM -11 REV 0 
34 1.188 0.007 
3~ o.m 0. 001 
36 3.m o.rn 
37 11.m 0. 091 
38 2.261 0.032 
39 0.768 0. 0 I 4• 
40 uoo 0.052 
42 o.m 0.012 
43 o.m 0. 006 
44 2.490 0.027 
4 5 0. 01 I 0.002 

-.. -.............. -- .... ---------------- ...... -.. --- ... ----- ------· ........ -·---· .. -· .... --. 

ientitr I: CCY-2 Identity 2: CCV 12 : 56 r" January 23, 1992 
l Sk nm : ALL_m 
uple Weig ht : 1.0000 Solution Yoluae : 1.00 
1·Ptil. lntwations : 3 Off-Pear. lnteqratfons : 1 
.. -.... .... -------- -- .. --.. .... --------- .. --........ -- .. -.... ·-------- .. ---------------

Zr Sr Bi h Hq 5• Si Al_, 

' 
( ppb) ( ppb) (PP•) ( ppb) ( PP• l (pp~) (ppb) (ppb) 

?In -18. 004 -1.033 -276.483 -30.191 -ms.m -9. 207 364.'68 m.m 
.f. ~.m 0.081 3.m J.rn 2200.m 2. 008 3.m 5. 036 
U.D. 11.469 7.792 1.157 11.763 181.731 21.807 0. 928 1 .181 

"' 
V Zn - CIJ..,.;" Li Cl'-" Hi la Ea 

(ppb) (ppbl (PP•) (ppb) ( ppb) (ppb)- (ppb) (ppb) 
1.~ 13. 998 446.587 478.363 -3 .191 m.997 476.781 6.792 -2.m 
.I. 1v.m 3.445 3.371 o.m 4.m 4.818 4.075 o.~16 

R. S'. D. 139. 910 0.771 o.m 20.518 1.010 I.OIi 59.m 20. 352 

Fe __ Ca_ Cr.._ Nd Ce 51 ,._ p 

( ppb) (ppb) (ppb) ( ppb) (pp~) ( ppb) ( ppb l (ppb) 
?in m.m 446.905 497.217 -75.308 -136.rn -m.320 486.776 -48. rn 
.D • I.JOB tm 6 .297 5.572 23.713 24 .976 3. 570 32. 777 • UJ. 0.278 0.907 I. 266 1.m 17.37£ 11.rn 0.733 67.rn -- "IL- As_ N ...... ft~ Se Aq - Pb_ -( ppt,) (ppb) (,pb) (ppb) ( ppb) (ppb) (ppb) (ppb) 
ein -7 .001 490.220 m.12a m.009 m.m m.m 503. 620 m.m 
.D. 2. 884 3.m 18.606 4.559 5.m 23.939 2 .067 16.m 
R .5 .D. 41.193 o.m U61 1.048 1.179 4.m 0.410 l.480 

Tr- Cd - .... "n .._ Sb~ v_ h 
( ppb) (ppl) ( ppb) (ppb) (ppb) ( ppb) ( ppb) (ppb) 

2i0 m.611 476.931 4 51.564 4840,536 481.393 426.580 484.534 466.013 
.D. U93 3.829 &.m 82.476 ~.m 68.m 4.012 U93 
R .S. D. I .180 0. 803 1.429 I. 70 4 I. 088 16.064 0.828 1. 071 

Tl_ 
( ppb J 

HR 502.336 
.t 14.064 
R.5 . D. 2. 8,)0 
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' 

~orrected Counts 51,lislics 
e : ALL m 

12:58 Pfl ,l,nmy 23 1 1992 

e1qhl : 1.0000 5olution Yolm : 1.00 
Jn·Pe,k lnleqrilions : 3 OfHedk lnleqr,lions : 

1n ilyte Chmel "m lpulm S.D. lpuls~s H.S.t. lpulm 

'. r 0.008 0.001 
ir -0 . 008 0. 003 
ii -o.m 0.031 
I a 0.007 o. 007 
lq 6 1.rn 0.007 
in o.m 0.006 
,i e 0.086 0.005 
\l y 0.312 0.013 

10 -0.019 0.045 
:n 11 0. 050 0.004 
: ~ 12 0.047 0. 009 

:i 0' l 4 -o.m o. 008 
.o I~ ·0.005 0.017 
~i ,..,, 16 -0. 106 o. 006 .. I 7 -0.003 0.001 
:M 18 ·0 .091 0.003 
e 19 -v.ooY 0. 007 

.. , 20 o.m o. 001 
r 21 -0.0 19 0.001 
Id - 22 ·O. 010 0.076 

24 0.015 o. 005 
25 -0. 031 0.005 

3a 2~ ·0.017 0.005 
27 0.020 0.002 

N 28 o.m 0.009 
1~ 29 U07 o. 000 
i ~ 30 -0. 013 0.009 

h M 31 0.052 o.010 
iO 32 o. 006 0.005 
;, .-. 33 -0. 0 50 o. 010 
·1, 34 -0.122 o. 004 
)b 35 -0.005 0.006 
-1 36 -0 .114 0, 003 
j 37 -0. 084 0.010 

38 0. 006 0.003 
39 -0.071 o. 004 

j ~ 40 -0.004 0. 004 
;~ 42 0.019 0.009 

43 0.022 0.003 
.:~ H -0.008 0.001 
1 45 ·0.058 0. 004 

'. dEnlih 1: CCM Identity 2: CCV 12:59 Pff Jmuy 23, 1992 
f,;k nm : ALL_Slfl 

1iqht : 1.0000 Solution Volm : 1.00 
lnleqralions : 3 Off ·Pe,k Jnte,r,lions : 

WHC-SD-WM-DP-025 
ADDENDUM 11-REV 0 

180 



------ --- -- -- ------- -. --- -- --- --- -- ------ -------- -- ----- --------------
Zr Sr Pi fl Hq .SA Si Al WHC -SD-WM-DP-025 

( ppb l ( ppb) I PP~ l I ppb l (pp1) (ppb) ( ppb l (P,b ) ADD ENDUM 11 REV 0 -
1pan -16.478 -1.m -36.30h -s.m -1413.m s·.m -23.m -75 . 187 
; . ~. o.m 0.123 32 . I 83 4. 614 443.925 1.300 3.322 5.260 
: P. .S.L 3.209 9.449 88. 644 8 3. 4 89 31.116 2U61 !UBI 6. 996 

V Zn Cu Li Co »i la Ett 
l pph l I ppb I ( ppb l ( ppb l ( ppb l ( ppb) (pp~) (ppbl 

I 

1p in -47 .072 -n. 1s1 -U73 -2 .614 1.180 -11.m U76 -2.168 
:, • D. L3. I I 0 o.m 1.983 0.769 3.943 l.514 4. 706 0. 209 
·: u.o. 134.070 0. 767 4o.m 21.m rn.m 13.14:i ID.m 9.m 

re Ca Cr Nd Ce S1 Bl p 
(ppb) (ppb) ( ,pbl ( ppb l (ppbl ( ppb) ( ppb) (ppbl 

I Pin -9.806 -15.468 -11.m -IOJ.260 -138.m -147.809 -2 .989 · 64.747 
i . D. 2.m 0.097 0. 483 34.223 12.m IU90 o.m 13.871 

Ls.D. 22.m 0.629 4 .124 33.142 9.m l 0. I 41 9. 203 21.m 

"Q As Ila no Se Ag Pb 
I ppb I ( ppb l (ppb) (ppb) ( ppb l (ppb) ( ppb) (ppb) 

IBn l.751 -3.m -21.m -46.m 0.000 :o.m -8.142 -1.m 
10.477 0,000 IO. 971 6.277 l. 624 28. 756 I. 323 9.975 

: R.5.P. m.501 0.000 37. H) 13.355 721)889 .m 143.64? 16. 24 7 m.604 

Ji Cd r ftn Sb V Be 
( ppb l ( ppb l (ppb) (ppbl (ppbl (pp~) (ppb) (ppb) 

ea -5. 510 -0. 560 3. 116 -224.710 -1.027 66. I 97 3.013 -0.062 
.r.. O.:i5? 0.4:il o.m 21.219 0. 438 49.747 1.749 0. l 87 

11--.. hD, 6. 506 . , 78. 08 5 16 . 888 9. 443 42.m 75.149 58. OJI 300.105 

...r II 
( ppb l ,.. 

:e3n l 7 .112 
.D 28. l 29 
R.5.D. 164.382 

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

od7tted Counts Sti!islic, 1:00 Pft Jmiry 23, 1792 
llk me : All_m 
aaple VeiQh! : l. 0000 Solution Volm : l.00 
r.-Pe1l lnlearalian1 : 3 Off-Peit. Jnt!gr,lions : 1 
·--------------------------------------------------------------------
ulylP Channel nm Kpulm U. rpul m iR.S.D. lpulm 
·-· -- ----- -- --- ---- ----- ------ ---- -------·---- --· ------·--·------·· ---

-0.033 o. 007 
2 241.212 1.521 

-0.083 O.OIJ 
0.005 Q,005 

6 U26 0.010 
7 20.m 0.172 

o.rn 0. OOJ 
0.141 0.0!1 

10 0.613 0.023 
11 100.m 0.620 
12 20.565 0. l 24 

--· . . 181 



= 
I 4 95. 97& 0,482 !.. 

I 5 ~0.264 0.230 WHC-SD-WM-DP-025 
16 19.847 0,128 AD[}ENDUM 11 .REV 0 

17 -0, 006 0.001 
T 

18 -0. 072 0, 004 
19 IU97 0. I 30 
20 5U33 o.m 
21 11.802 0.068 ,. 
4L 0,273 Q,018, 
24 0.069 o. 004 
:~ -o.m 0.003 
26 16U26 1.065 
27 0 .171 o. 007 
28 0, 122 0, 008 
29 22. 309 0. 137 
3~ -0 ,o,)3 0, 008 
H 15.989 o.m 
32 -0,009 o. 006 
33 0.409 0,012 
34 1. 063 0, 005 
35 0, 014 0.006 
36 -0, I 16 0, 005 

d- n m.m 1.077 
38 23, 7 I 8 o.m 
:;9 0.792 o,oos 
4~ 47,099 o.m 
42 0, 856 0 .006 
43 o.m 0.003 

e 44 -0,008 0,000 

1';.,,, 45 -0,065 0.002 
. ------ ~ ---------------------------------- ............... --- ------------- -- --

deotity 1: sm m 1848AC Identity 2: hml 1 :01 r" Janmy 23, 1792 
IS 1e : All _Slft 
aple VeiQbl : 1. 0000 Solution Yoluu : 1.00 
~-tw: Integrations : 3 Off-Puk IAlegrations : I 
.. ------------- ---.... ---------· ----· ---·-------------·----....... --..... -.. ----

Zr Sr Bi Ta Ha Sn Si Al 
( ppb l ( ppb) (ppb) (ppb) I PP•) I ppb l ( ppb) I p,b l 

;a~ -35,100 · 9708.517 -64,932 -6.m -630.m 4858.878 -31.m -146.m 
. n. J. 302 61.220 13.343 3,375 653.260 40.m 2.016 4,396 
P..5.D. 9. 408 0. 631 20. 550 51.217 I 03, 621 o.m 6.409 3,004 

V Zn Cu Li Co Ni La El 
(ppb) (ppbl (ppbl ( ppb) ( ppb l (ppb) ( ppb) ( ppb) 

BO 82 I. 203 7608.592 m1.m 9772.276 9507 .369 ms.m -10,866 -0, 889 
• D, 32 ,749 55,320 28.677 49 .053 5t278 30 ,554 2.m 0. 246 

R, S. D. J, 988 o.m 0. 603 U02 o.rn o. 644 21.m 27. 70 I 

f~ Ca Cr Nd Ce 51 Ba 
(pp~) ( ppb l ( ppb l (ppb) (ppb) (ppb) ( ppb I (ppb) 

ea n 4764.765 mun 493U92 -44,466 16.m -1081. 947 '764,398 1112,040 
, D, 42.465 58.rn 28.m 8. 005 10.m 10.317 64,984 ~a.m 
R.S.D. 0.891 0.626 0.m 18.003 66. 028 0,954 0.666 4,366 

"q As Ma "0 Se Ag Pb 
(ppbl ( ppb) (ppb) (ppb) (ppb l ( ppb) (ppb) (ppb) 
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:ein 
.D. 

. R. S. D. 

e I~ 

• 0 • 
k.5.D. 

. ein 
. L 
. U.D . 

34. 942 
9. I 07 

2&.062 

Ti 
( ppb ) 

-5.736 
0.626 

Io. 911 

Tl 
I pp b l 
-34.m 
IU39 
42.483 

omcl.ed Counts Stiti,tics 
~5k nm : m_s1n 

4883.m -15.328 me.m 
30. I 07 9.683 35.585 
O.blb 63 .172 0.365 

Cd B K 

( pp b) ( ppb) ( rpb ) 
mo.m rn s. 687 4989 .574 

4Ul7 2UOI 31. 005 
o.m o.m 0.6 21 

' 

1: 0:l r" Jmuy 23. 1992 

.uple Vei~hl : 1.0000 Solution Yolute : 1.00 
·n~• lnleqrations : 3 Off-Pei •. lntegrilions : I 

n£l't4e Chm,! "m loYlm S.D. [pulses 

r ,-.. 

a l • 

.n' 
i 
l ..,_,, 

0 • 
I' ,I 
l ,...._ 

!d 

·1 

Q 

b 

5 
6 

10 
11 
12 
14 
D 
lb 
l 7 
18 
19 
20 
21 
22 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 

-0.132 0.006 
9.02! 
4.739 

-0.019 
I. 539 

-0.049 
0.014 
1.160 

-0.032 
0,227 
0.103 

-0. 001 
-MJ0 
-0.070 
l.243 

76.40:i 
0 .020 
0.m 

-0.007 
I I .620 
1.814 
1.m 

-0. 4 06 

0.023 
0.013 
0.012 
o. 079 
0.081 
0.009 

-o.m 
15.903 
2 .600 

0. 014 
0.043 
0. 003 
0.017 
0.023 
0.004 
0.022 
0 .OJ 9 
0.006 
0.003 
0.018 
0. 005 
0. 011 
0.002 

o. 183 
0.006 
0. 001 
0.010 
0.061 
0 .007 
0. 0 I 0 
0.011 
0.003 
0. 009 
0.001 
0.002 
0. 006 
0. 004 
0.005 
0 .068 
0.028 

~F..S.D. Kpulm 

----4.m 243.894 368 . 372 33 . 203 --
1. 743 39.800 1. 433 11. 016 WHC-SD-WM-DP-025 ~~.m. 16.l\9 . 0.389 n.m ADDENDUM 11 REV 0 ..,.. .. 

~ 

"n Sb y ,e 
I ppb l (ppbl ( p pb l Ip pb l 
4725.362 m3.IH 3.m -0.062 

2U37 35.032 1.749 0.000 
o.rn o.m 53.889 0.000 
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36 · 0.134 
37 -0, 087 
38 ·O. 00 3 
31 ·0. 049 
40 -U07 
42 -0. 003 
43 0. 058 
44 · O. 008 
4 5 ·0.047 

0.002 
o.m 
0. 011 
0. 009 
0.002 
0. 006 
0. 00 1 
0. 00 I 
0.004, 

WH C-SD-WM-DP- 025 
AD DENDUM ·· 11 RIV 0 

denti ly I: sm SID n 48AD Identity 2: Dim! 1:04 Pfl Jinmy 23, 19?2 
lSk nm : ALL _m 
uple Veigbl : 1. 0000 Solulioa Yolm : 1.00 
n-Pr•k lnteqr•lions : l Off-Pe•k lnteqr•tim : I 
---·-----· ... ---------------·----··-----------·-------------------·----

Zr Sr !I I• 
(ppb) ( ppb) (pp~) ( pp b) 

e1n -80.589 -0.027 4984.378 ·21,899 
J. 2. 604 o.m 4).122 I. 914 
U.D. 3.231 2029.459 0.905 8.738 

V Zn c, li 
(ppb) (ppb) ( ppb) (ppb) 

n .. -65.950 -2&.1 79 8.202 -1.m 
. ~. 26,171 0.523 o.m l. 848 

" ~ 0. 3r.m I. 998 9.097 m.m 

Fe c. Cr Nd 
(pp~) (ppb) (ppb) trpb) 

-0 .108 40.767 -6.m 5123.614 

-~ I. 800 0. 174 3.993 21.m 
u.o. 1660.344 0.426 60.871 o.m 
N 

flq As Hi 
(PP~) I ppb l (ppb) ( rPb) 

e n -3.827 -2.m 88.m ·29.269 
9.866 0 .127 2. 980 3. 517 

j4J. 111.772 5.094 3.m 12. 016 

Ti Cd I l 
( ppb) (ppb) (ppb) ( ppb l 

ean -8.266 ·O. 686 1.392 ·91.785 
• D. o.m I. 163 2 .182 ~U24 
LU. 3.413 169.52& 156.710 59. 731 

Tl 
( ppb l 

ein 94. 467 

't. 30.653 
R. S. D. 32.448 

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

d Counts Shlistics 
e:Allm 

1:05 Pft J1mry 23, 1992 

Ha Sn Si 
(PP•) (pp~) (ppb) 
217.391 · 9. 837 -70 ,838 

1109.m L452 2 .877 
s10.m 55.426 4.061 

Co Hi l• 
( ppb) ( ppb) ( ppb l 

·U79 -2.m m0.m 
1.165 2. 501 8. 483 

1401.m 0s.m 0. 167 

Ce St Bl 
(pp~) (ppb) (ppb) 
4949.211 5161.193 -26.m 

18. 541 ,9 ,831 0,679 
o.m 0.578 2. 540 , 

no Se Aq 
(pp~) (ppb) (ppb) 

0. 844 10.132 ~083.525 
I. I 41 12.8 18 21.m 

m.m 126,506 0,424 

fln Sb y 

(ppb) ( ppb l (ppb) 
-1.m ·58.834 27. 79 6 
0, 1 ~, 31.BU o.m 

10.941 54. I 31 2. 500 

Al 
( ppb) 
277. 0i2 

9 .142 
3.m 

Ea 
( ppb) 
072.271 

11. 910 
0 .240 

(ppb) 
83.242 
22.m 
2 6. 784 

Pb 
(ppb) 
4717.270 

51.364 
I. 089 

Fe 
( ppb l 

-o.m 
0. 109 

86.618 
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llp le Weiqnl : I.UUUII So1 ul10A YoJuap : J.00 
n-rP1k IAlegr•lim : 3 0/He•k htegn tions : 1 

· nil rte Chmel "m lpulse , S.D. lp1lm ~R .S.D. lpulm 

WHC -S0-WM-DP-025 
ADDENbUM 11 ~EV 0 

22.m o.m 
2 0.010 0.001 
3 -1.822 0.020 

n.116 o.m 
6 26.689 o.m' 
7 0. 070 0.046 

12.m 0.077 
9 12. 037 o.rn 

10 31. 069 0. I 71 
11 0.177 0 .015 
12 o. 056 o.m 
14 -0.020 o. 006 
15 -0. 061 0,017 
16 0.287 0.021 
17 -0. 009 0.001 
18 -0. 158 o. 004 
19 0.015 O.01 l 

4r~ 20 o.m 0.003 

' 21 0,015 0.003 ,, -0. 127 0.080 u 

24 0,031 0.004 ,. 
25 -0. 096 0. 004 I 

l (' e 26 -0. 006 0 .004 
27 1.477 0. 008 
28 4.601 · US3 
29 0.012 · 0.000 

5"" 30 3.m 0.OH 
31 0.128 0.014 
32 lt.m o. 100 
33 t.m o. 014 

Q 34 -0.081 0.022 
~ 35 -0.075 0. 005 

36 36. 461 0.1 78 
37 -0.230 0, 069 
38 0.030 O.O!l 
:i9 -0. 058 0.012 
40 0.010 0.005 
42 0,008 0, 011 
43 14 .204 0 .086 
44 53. l 37 0.301 
45 0.654 0, 004 

---- .... --- .... ---.... --- .... ---------· ---------------.... --- ..... ---.. -.. ---.. ------

deAtity l: SST3 m mm Identity 2: Direct 1:06 P" ,!miry 23, 1992 
.sk nm : All_Slft 
11ple Veiqht : 1.0000 Solution Yolm : 1.00 
n-Pe•k lnte,nlions : 3 0fHuk hlegr•lions : I 

Zr 
( ppb I 

10466.317 
66,292 

Sr 
(ppb) 

-o.m 
0.023 

Ii 
(n~I 

-1ea6.m 
21.m 

h 
(ppbl 

IOOlt671 
.l5.J85 

Hq 
(ppa) 

1&40434.783 
6354.709 

Sn 
( ppb l 

18.414 
10.m 

Si 
( ,pb) 

8206.837 
50.648 

Al 
(ppb) 
4795.381 

21.011 

:=:-· :1.ss 



---
: R.U. 0.633 3. 849 I. 127 0.353 0.387 58 .895 0.617 o.m WHC -SO-WM-OP-025 --

ADDENDUM 11 REV 0 
V Zn Co Li Co Hi La Eu --,_ 

( pp b l ( ppb) ( ppb l I ppb ) I ppb l ( ppb) ( ppb) ( ppb l T .., 
moa.m -30.&42 • 2. 86 1 ·3 . 157 · I 2 .11 B 82. l 02 ·20.375 · 6. 503 

242 .200 1.337 l.097 0. 579 U64 4.979 4.706 0.260 
. X. ~. D. o.m 4.364 3s .m 10.m 33 .m 6. 064 23.m 4. 000 

Fe Ca Cr , Hd Ce 51 h p 

( ppb l ( ppb l ( ppb l ( ppb) ( ppb) ( p pb) ( ppb) ( ppb) 
.e 1n ·I. 961 ·24.013 z.rn -1~6.m -9~. I 74 -341.387 -2.338 10306.486 
,.D. 3.645 o.m 1.m 36.0~4 10.m 10.m 0.220 ~2.m 

R. S, D. 185 .892 2 .043 47.m 23.099 I 1.060 3 .064 9.4>)6 o.m 

ffg As Ma ffo Se Ag Pb 

( pph l ( ppb) (ppbl (ppb) I ppb l (~pb) ( ppb) (,pb) 

·ean 5288.639 -2.m 5072.807 0 .006 9996.833 mo.392 4.991 ·128.587 

J. 61. 746 0.000 18.059 s.m 31.639 41.978 6.837 s.m 
: R. S.D. 1.168 0 .000 o.m mm.m 0,316 o.m 136. 976 6. 656 

Ti Cd • I "n Sb y Be 

( ppb) ( ppb) (pp~) ( ppb) ( ppb l (pp~) ( ppb) ( ppb) 

\fi mo.m ·6.694 1.m ·148.177 o.m 5.521 9856.937 9914.370 
;, D. 24 .118 2. 703 2. 502 73.m 0.460 60. 509 59. 841 ~6.231 
. ~. . . 0.487 ~3.367 31.458 49.438 119.400 1096.084 0.607 0.567 

Tl 

C' (ppbl 
lean 5024. 063 
.• D .. 30,m 

•), 610 

----· ----- ------- -------------- ....... .. -- ....... -----------------·----------... -

or "led Cc,,.,~ts 51.atistics 1:10 Pr. Jamry 23, 1992 
' ,sl n1H : ALI. S!ff 
iam ijeighl : - . 1.0000 SohtioD Yolm : 1.00 
Jn·reak Integrations : 3 Oft-reat. lnteqrations : I 

:Hlyle Channel ftm Xpulm S.D. lpolm '.R.S.t lpulm 

' r I 0.009 0.006 
ir 2 0.010 0.002 
{i 3 ·0.248 0.012 
r a ·O. 001 0.008 
IQ 6 I. 526 0.016 
in 7 0.006 0. 015 
i i 8 0.719 0,002 
;J 1.551 0 .011 

10 0. 074 a.on 
!n II ~.751 o.m 
:u 12 2.218 o.m 

14 -0.002 0. 008 
I~ 2.m 0.020 
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16 2.022 0.009 
17 ·O . 005 0. 001 
18 ·O. 08 5 0. 007 
I 9 1.m 0.003 
20 3. 076 0.019 
21 1.242 0.006 
22 o.m o. 031 
24 0.026 0. 002 
15 ·O .O.i8 0.003 
26 8.349 0.051' 

27 0.01 1 0.003 
28 0. 012 0.018 
'Q ,, 2.370 0.016 
30 0.401 o. 007 
31 0. 880 0.029 
32 1.560 0,007 
33 o.m o. 005 
34 I. 556 0 .004 
35 o.m 0.006 
36 J.653 o.m 
37 11.m 0.167 
38 i.m 0.021 
31 o. 794 o.m 
40 5 ,OJO 0.040 
42 o.m 0.004 
43 0.749 0.004 
~4 2,630 0.023 
45 0.010 0. 003 

jentity I: CCY-3 Ident ity 2: CCY ,... 1:10 Pft Jamy 23, 1992 
, sf nm : ALL_Slft 
ap).e Weight : 1.0000 Solation Volm : 1.00 
n-re•k lnlegr•tions : 3 Off-Peak IDleqrations : I 

.. 

eu 
.D,._,, 
R,xt, 

el Q 

J. 
UJ. 

' IR 

• D. 
R. S. D. 

li ft 

J. 

Zr 
(pp~) 
·15.714 

2. 604 
1&.m 

w 

(pp~) 
81.770 
31.287 
:i8. 262 

Fe ,.. 
(ppb) 
50U73 

0. 823 
0 .163 

s 
( ppb l 
·14.129 

20 ,827 

Sr Ii 
(pp~) (ppb) 

-o.m ·238.083 
0. 061 12.741 

10.m ).351 

Zn -. Ca 
( rPt. l (ppbl ,_ 

467. 032 499.020 
3.127 3.419 
0. 670 o.m 

C1 - Cr _ 

(ppbl ( ppb) 
469.829 516.330 

3. 21 7 2.691 
o.m o.m 

ftq_ As_ -(ppb) (ppbl 
514. 180 m.oos 

3.416 8. 780 

la 
( ppb) 
·10.205 

5. 311 
52.048 

Li 
(ppb) 

·1.290 
0.808 

62.663 

Hd 
(ppb) 
-91.m 

14 .m 
15 .360 

H1_ 
( ppb) 
464. 702 
17.779 

WHC-S0-WM-DP-025 
ADDtNDUM 11 ~EV 0 

Hq Sn Si 
( PP1 l (ppbl I ppb) 
-m.m 3.148 394.447 
1044.157 3. 504 1.143 
w.m ltl.327 o. 290 

Co_ Ni La 
( ppb l (ppb) ( ppb) 
SIO.m m.m -s.m 

4.770 2. I 37 4.075 
o.rn 0, 431 75. 00 7 

Ce s, h_ 
(ppbl (ppb) (ppbl 
· 106.312 ·166.670 50 7.270 

4. 897 a.m 3.083 
4.607 5 .158 0.608 

fto - Se._ A4,__ 
(ppb) (ppb) (ppbl 
m.w m.402 m.120 

2.m 1J .m 1.146 

Al_ 
( ppb) 
m.m 

4.m 
1.040 

Eu 
(ppb) 

·1.n& 
o.m 
n.m 

p 

(ppbl 
4.m 

20.022 
431.741 

Pb .._ 
( ppb) 
461.070 
11. 644 
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R.U. 

[ . 

UJ. 

in 

0. 
R. S. D. 

147 .403 

Ti--
( p,bl 
504.968 

3.445 
0. 682 

11_ 
lpobl 
m.m 
18 .b06 
3. 756 

0.664 1.739 3 .824 

Cd - I - J-

I ppb) ( ppb) (ppb) 
506.847 477 .947 ~00 1.6 58 

1.m U16 51. 387 
1.388 0. 882 I. Oil 

rmlei Counts Statistics 
,sf. nm : ALL _Slft 

1:12 Pft Jmuy 23, 1992 

11ple Veiqhl : 1.0000 Solution Yolm : 1.00 
,-real: lntwations : 3 OfHeat Integrations : I 

6 
7 
8 
9 

10 
II 
12 
14 
n 
16 
17 
18 
19 
20 
21 
22 
24 
2S 
26 
27 
28 
27 
30 
31 
32 
33 
34 
35 
36 
37 

S.D. lpulm 

-0.0ul 0,003 
-0.008 0.001 
-0.071 
-0.004 
t.m 

-0.028 
0.098 
o.m 

-0.061 
0.041 
0.052 

-0. 015 
-Mil 
-0.087 
-0.006 
-o.m 
-0.007 
0.038 

-0.005 
o.m 
0.021 

-0. 032 
-o.m 
0.016 
o.m 
o. 001 

-0. 00 7 
0.040 
0. 014 

-0.047 
-0. I 10 
-o.011 
-0. 110 
-0. 066 

0.022 
0.012 
0.023 
0.038 
0.003 
o.m 
0.006 
o. 005 
0.005 
0.006 
o.m 
0.010 
0.001 
0.004 
0.003 
o. 001 
0,002 
o.m 
0.008 
0. OOJ 
0.007 
o. 002 
0.005 
0.001 
0. 005 
o.on 
0. 004 
o. 007 
0.003 
0,006 
0. 004 
0,039 

iR.S.D. lpulses 

o.rn 2.778 o. 218 2.482 ---
WHC-SD-WM-DP-025 

-: 

"I\.- Sb ~ y ..... Be '-' 
(ppb) ( ,pb) (ppb) ( ppb) ADDENDUM 11 REV 0 ;; 

504. 420 428.419 5oa.m m.006 
4.062 19. 888 2.B08 4. 312 
0. 805 4.642 o.m 0. 876 
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----.. 
38 ·O . 009 0.020 
39 ·0 . 070 0,006 WHC-SD-WM-DP-025 

·0. 007 0 .007 ADDENDUM 11 REV 0 
42 ·O. 008 0.010 

~-

43 o.m 0, 002 
44 ·0.007 0. 00 I 
4 5 ·0.054 0. 004 

--.. ----.... ----------------·----.......... -·----.... ..... -- ........ --- .. ---..... ------... ---

den t i ty 1: m-3 Identity 2: m 1:12 Pft Jm.ry 23, 1992 
nl nm : All _Sift 
aplP Veighl : 1.0000 Sol ut10n Volu1P: 1.00 
n-ru k lntegntions : 3 Off-Pei~ Jntnrations : I 
---------------· .. -- --------------- -· -------------·--------·- ....... -----.. 

Zr Sr Pi h Hg Sn Si Al 

( ppb l ( ppb) ( PP~ l Ip,~) (pp1) (ppb) I ppb l ( ppb l 

ean ·20.599 ·1.315 -53.062 ·12.331 -630.m -4. 879 ·15.180 -33.924 

. D. 1.399 o.m 22.761 7,734 IW.m 8. 947 1.m 6.249 

U.D. 6.792 3.061 42.m 62.718 232. 778 183.382 12.551 18.m 

V Zn Cu Li Co Ni l• Eu 

(ppb) (ppb) ( ppb l { ppb l ( ppb l (pp~) (ppb) (pp~) 

lei -106.488 -42.m -J .m -2.580 -1.731 -7. I 50 -8.150 -1.734 

. '. 7. 790 o.m 1.m 0.622 3.m 2.m 2.m o. m 
: Ir. D. 7.m 0, 964 31,496 24. I 19 197.648 33.732 28. 869 14.1?7 

~· Fe Ci Cr Nd Ce 51 h p 

( ppb l ( ppb) (pp~) ( PD~); ( ppb) ( ppb I ( ppb l I ppb l 

Pili -8.934 -43.291 -s.m -42.m ·121.391 -149 .794 ·2.907 39.316 

,l o.m o.m o. 871 24.m 22 .6 79 10.317 1). 406 16.01 7 

f:.5.1'. 9.200 o.m 15.613 57. 661 18. b82 6. 887 13. 969 40.HO 

5 ftq As Na · • fto s, Ag P• . (ppb) ( ppb) ( ppb l I pp bl ( ppb l ( ppb l (ppbl ( ,pb l 

PlR -17,327 -5.040 -2U02 ·H.m 2.321 22.515 -c.m ·12.678 

.r U90 0.127 6.364 13.rn 1.198 20. 868 o.m 9.975 

~ S1D. 30.533 2.510 29. 596 25. I 06 51.626 n.m 22.571 78. 6 7 6 

,,._ Ti Cd I r. nn Sb V Pe 
(p pb) ( ppb l ( ppb l ( ppb) I ppb) ( ppb) I ppb) ( ppb) 

ean -4.923 0.168 0 .066 ·220.682 · I. 309 -86.414 5.098 0. 062 

• D' o.m 1.642 4. 019 33.641 o. 70:i H.m l.061 0.108 

Ls.D. 10.m m.m 6062.381 15.m 53.m 62.976 20.820 m.m 

II 
fppbl 

em H.m 
• D. 28.420 
R,S.D. ,uu 

orrected Count s Slit istic! 1:14 Pn hnmy 23, 1792 
is l nm : All _Slft 
11ple Weight : 1.0000 Sol~tion Yolm : 1.00 
n·PB k lntm1tions : 3 Dff·Peik Intw•tions : 1 
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I 

I 
I 

I 
I 

I 

' 

. -.. ------.. --- .. ------... -.. ------------· -- .. -----·-·-·-----·----------·- .. -
n1lyle Ch1nnel ftm [palm 5.1. (palm ?R.S .D. l pulm WHC -SD-WM-DP-025 . .. -... -------..... --.. -..... --.... ----.. ---...... --- ........ -------- ....... -- ........... -.... -------

I 0. 018 0 .003 
ADDENDUM . 11 -REV 0 

2 0.012 o. 003 
3 -0.107 0. 018 

-0.033 0.007 
I.618 0. 006 

7 0.097 o.m, 
8 2.682 o. 063 

270.799 1.331 
10 0. 546 0.026 
II I. 213 0. 004 
12 0.210 0.001 
14 0.032 o.m 

0 15 -o.m o.m 
.i 16 0.156 0.009 

17 ·O. 003 0.001 
u 18 ·0.097 0.003 
p 19 1.m 0. 010 

20 2. 032 0.003 
r 21 3.m 0.018 
Id 22 0.082 o. 022 
e 24 0.003 0. 004 

25 ·0.050 0.005 
26 o.m 0.003 
27 I. 508 o. 026 
28 12.m o.m 

Q 29 ·o.m 0.001 
~M 30 ·0.010 0.008 
I, 31 ·31.466 0.000 

32 o. 471 0. 003 
:e 33 0, 060 0.006 

34 · O. I 16 0.001 
35 ·O. 030 0.005 
36 -o.m 0 .087 

r 37 0 .800 o.m 
38 L790 0. 041 
39 63.284 0.094 

;rn,. 40 0.076 0 .002 
ib 42 0.001 o. 003 

43 0.030 o. 004 
lp 44 0. 001 0.001 

45 ·0.063 0.003 

d~nlity 1: R942 Su 13AP891·7 lduti tr 2: 1011·501! 
:~s•- nm : m_s1n 

1:15 P" hmry 23, 1992 

iuple Weigh! : 1.0000 Solution Yolm : 1.00 
ln·Pt•~ lnleorations : 3 011-Pea ~. lntrqntim : 1 

Zr Sr Ii h Hq Sn Si 
(ppb) (ppb) ( ppb) (pp~) (pp ,) ( PP b) (ppb) 

lein -11.m ·0.510 ·90. 765 ·30.829 5413. 04 3 24.788 1689.986 
3. D. 1.472 0.106 18.773 4.600 370.842 12.m I. 980 

12.698 20. 888 20. 68 4 14.920 6. 851 50.623 0.117 

---

~ 

I 
-

I 

I 

I 

Al 
( ppb I 

112284. 909 
m.011 

0.492 

--· 190 ·-· ·..,_ 



------·-··---·---···----·-·------·---------------·--------------------
An•ly te Ch.noel nm (pulses 5.1. lpalses ~R.U . lpulm 
.. ------------------...... -----------·-----------·---------....... ---- .. ------- WHC-SD-WM-DP-025 
Zr o. 018 0 .003 ADD-EN DUM. 11 -REV 0 
3r 0. 012 0. 003 
Bl -0. I 07 0 .018 
1. -0.033 0. 007 
Hq I. 618 0 .00o 
Sa 7 0. 097 0.053 
S1 8 2.682 v.0~3 
Al 270 . 799 i.m 

10 0.546 0. 026 
ln 11 1.213 o. 004 
Cu 12 0.210 0.001 
Li 14 0.032 o. 00~ 
Co 15 -0.005 0.013 
Mi 16 0.156 o. 009 
l• 17 -0.003 0.001 
Eu 18 -0. 097 0.003 
Fe l 9 1. 654 0. 01 0 
C• 20 2.032 0.003 
Cr 21 3.155 0.018 

22 0,082 0.022 
Ce 24 0.003 o.m 

25 -0. 0 50 o. 005 
B• 26 0. 019 0 .003 

27 1.508 0.026 
s 28 12.374 0.075 
ftq 29 o. 204 : 0.001 

30 -0.010 . 0.008 
w. 31 -31.466 0.000 

" 32 o. 471 o. 003 
Se 33 0. 060 o. 006 

34 -0 .116 0.001 
?b 35 -0.030 0.005 
Ti · 36 -0.0Sc 0 .087 

.£L 37 0,81)0 0.035 
38 3. 79G 0 ,041 

l 39 63.284 o. 094 
ftn 40 0.076 0.002 
,st. 42 0.001 0.003 
y 43 o.m o. 004 
Be 44 0.001 0.001 
Tl 45 -0.063 o. 003 
.. -.. ---------------------------------------------.. --- .... ----------------

ldH,titr 1: R942 Su 13AP891·7 Ioen\ity 2: 1011-5011 
Tisl nm : ALLJ!ft 

1:15 P" Jm.ry 23, 1992 

5Hple Weight : 1.0000 Solution Yolm : 1.00 
On-Pe.l lntemtions : 3 Off-Pu~. Inteqntions : 1 

Zr Sr Bi h Hg Sn Si 
Ip pb) ( ppb) ( ppb) ( ppb) (PP• ) ( ppb l (ppol 

fte.n -11.m -o.m ·90.765 · 30 .829 5413.043 24.788 1689.986 
u. 1.472 0.106 18.773 4.600 370.842 12. 548 1. 980 
! R.U. 12. 698 20. 888 20. 68 4 14.920 o.rn 50 .623 0. 117 

---.:.. 

. 

Al 
( ppb) 

112284. 909 
m.0 11 

o. m 

==-191 



--
Zn Cu Li Co W1 Ld Eu -

( ppb) ( ppb ) ( ppb) ( ppb ) I ppb) . ( ppb) ( ppb) ( vPb i 
WH C-SD-WM-DP- 025 nean 744 . 180 61.851 32. 882 2.206 1.102· so .m · 4.076 ~ 2. ~ ~a 

u . 36 .10 Ul4 0. 268 0. 502 3. 081 USO 4.706 v.m ADDENDUM 11 REV 0 ? 

U57 0. 507 1.815 2Z. 7b7 279. 647 4.221 rn .m 7. 767 

Fe Ci Cr Md Ce 51 &i 
( ~pb) ( PDb) (ppb) I p~b) ( ppb) ( pp b) ( ppb ) ( ppb) 

"eH, m.ao1 m.698 1316:842 ·6U92 • l 7 !.34J ·202.408 ·0.rn 10382. 779 
u . 3, Z2~ o.m 7. 357 9.8 57 10 .195 14. 990 0. 186 102.m 
~ k. S. 0. 0.604 0.181 o.m 15.332 5. 950 7. 406 22.m l.760 

s "q As Ma r.o Se Ag Pb 
( ppb) ( ppb) ( ppb) ( ppb) ( ppb l ( ppb) ( ppb ) ( pp b) 

fte an 142H. 309 39,446 -25. 730 ·19540.489 147 .1'.oO 41.070 -6.m -47.089 
5.1. 87 .146 o. 127 10.427 0 .000 o. 967 15. 209 0 .367 9. I 16 
~ R.5.D. 0. 611 o. 321 40.524 ,) • 000 .,.m 37 .032 5. 884 19.m 

Ti Cd K ftn Sb y Be 
( ppb l ( ppb) (ppb) ( ppb) ( ppb) (ppb) ( ppb) ( ppb l 

fte.n U94 36.569 755.634 382564. 926 6. 827 -36.769 8. 109 i.m 
S.D. I I. 814 i.m 8.100 569. 888 0.210 16.852 2.440 o.m 
Li..S.L 493.504 3. 980 !.u72 0. I 49 3.069 45. 831 30.093 13.856 

Tl 

nFa? 
( ppb) 
-20.393 

s I 7. 697 
86. 780 

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

Lo rected Count s St,t1st i cs· 1:22 f·n Jmary n, 1992 
T nm : ALL_m 
Sm e ~eiqht : 1.0000 Solution Voluae : 1.00 
Or\.:.f.tak Integrations : 3 OtHeik lntegr,tions : 1 

ArQ1J' te Ch.nne l "m lp ulses S.D. lpulses ,R. U. lpul ses 

Zr I 0 .055 0.002 
Sr 2 0,045 o. 003 
Bi -0.033 0.009 
Ti o.m 0.012 
Ho 6 I. 496 0.009 
Sn 7 0.030 0 .049 
5 l 0.405 0.011 
Al 2s.m 0.117 

10 0. 060 0.019 
ZQ 11 1.058 0 .005 
Cu 12 0,093 0. 002 
Li ! 4 0. 021 0.012 
Co lS 0 .OJ 4 o. 006 
Ml 16 -0.011 o. 008 

. L, 17 -0.002 0 .001 
Eu 18 -0. 04 9 0. 009 
h I 9 0.165 0. 014 

20 1.209 0.004 

~19:f .1 



c, 21 0. 294 0.006 ---
cc 

Nd n 0 .179 0. 016 WHC-SD~WM-DP-025 
CE 24 O.Olb 0 .006 ADDEtJDUM 11 REV 0 -
51 25 o.m 0. 005 .. 
b, 26 0.061 0.005 
p 27 0 .168 0. 008 
5 28 1.m 0,013 
ftq 29 i).036 0, 000 
As 30 0.001 0 .002 
ll, 31 342.813 1.9~8 
fto 

., 
~ .. 0 .060 0.012 

Se j3 -0.038 0.015 
Ag 34 -0.091 0.001 
Pb -~ JJ 0. 087 0.004 
Ti 36 -0.069 0.010 
Cd 37 0.021 o. 018 
F 38 0.364 0 .004 

39 6.017 U47 
ftr, 40 0.041 0.002 
Sb 42 0. 003 o. 014 
y 43 0.013 0.001 
Be H -o.m 0.002 
Ti 4~ -O.Olo 0.003 
---------- ------------------------------.. -------------------.. ----.. --.. -

-
Ia7nlty 1: R942 Su rnm1-7 Identity 2: 101H01l-lll-lv1l 1:22 Pft January 23, 1992 
1 ,nm : ALL_Slft 
Saaple Veiqht : I. 0000 Solution Voluae : 1.00 
o~.uk ln\eqrations : 3 Off-Peak Integrations: 1 
-- ............ -- ----- ...... ----- -----------------...... -----------------· -------- .. 

Zr Sr Bi Ti Hg Sn 51 Al 
(ppb) (pp~) (ppb) (ppb) ( P••) ( ppb) ( ppb) (ppb) 

ftm 5. 045 o.818 -12.m 8.081 -m6.rn 8.814 186.994 10468. 918 

S.t , •l.953 0.106 8.907 7.734 591.768 11.460 1.m 48.718 

: u.o. 18 .8 94 Ll.012 70.874 95.705 22.875 130.023 3.774 0.465 

Zn Cu Li Co Ni la Eu 

l • 
( ppb l ( ppb l ( ppb l ( ppb) ( ppb l ( ppb l ( ppb) ( ppb l 

ft~dR 63.970 48.072 s. 804 1.086 U87 10. 970 5.434 o.585 
Sl D u.m 0.412 0.402 1.m 1.363 1.912 2.m 0.578 
i R.S.D. 41.478 0. 858 6.927 113.019 24.m 11.m 43.297 98.763 

Fe Ca Cr Nd Ce St &a p 

( ppb) ( ppb) ( ppb) ( ppb ) (ppbl (ppbl ( ppbl ( ppb l 

~m 47 .181 154.656 119.282 -19.548 3U20 19.959 I. 748 1091.m 

5.P. 4.714 o.m 2.416 7.030 16.567 15. 759 0.305 52.363 

~ tS.D. 9.992 C. 411 2.026 3 5. 9 6~ 48.557 1e .m 11.m 4.799 

ftq As Na ~o Se ~q Pb 

( ppb l I ppb) ( ppb l (ppb i (ppb) ( ppb) (ppb) ( ppb l 

nm 1331.m 2.703 -11.134 211946.m 16. 983 26.419 I. 920 165.412 

S. D. IU64 0. 000 2.685 1229. 576 3. 650 42.428 0. 367 6.530 
~ R.S.D. 1.131 0.000 24.115 0. 550 21.m 160. 598 19 .111 :i.948 

Ti Cd B l ftn Sb V h 
( ppb) ( ppD) ( ppb l (ppb) l ppb) ( ppb) (ppb) (ppb) 

nm 0.587 3. 838 7U44 36559 .251 3.374 -22.060 -3.472 -o.m 

--· :t.92 



S.L 1.375 
: R.U. m.m 

11 
l opb l 
-107 . 124 

21.484 
: P..U . 2,u55 

0.757 
19. 738 

0. 804 
1.083 

282.515 
o.m 

Correcte: Count, S\,ti;\ics 
T.sl om: mm 

1:28 P~ Jmary 23, 199: 

Suple ~eiqht : 1.0000 Sol ution Voluae : 1.00 
On-Peak lntemtions : 3 Oft-Puk htegntions : I 

Zr 
Sr 
Bi 

Hg 
s 
S1 
A 

Zn 

I; 

L, 

ff 
u.. 
Cr 
R 
Ce 

B, 
p 

s 
"q 
As 
H, 
fl~ 
Se 
Ag 
?b 
Ti 
Cd 
B 
( 

fln 
Ch 

6 
7 
6 
9 

I 0 
II 
12 
14 
1~ 
16 
17 
18 
19 
20 
21 

24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
42 
n 

0.042 
1j . 040 

-0.039 
-0. 004 
1.m 
o. 086 
2.191 

so.m 
0. 137 
o. 401 
0. 417 
0.324 

-0.003 
0.010 

-0. 004 
-0.064 
o. 400 
1.684 
1.698 
0.138 
0.043 

. -0.009 
o.rn 
1. 089 

26.339 
0.199 
0.016 

1197 .610 
o.m 
0. 001 

-0. 104 
0.011 

-0 .070 
0. 316 
3. 738 

12.lH 
0.023 
L002 
0.021 

5.D. (pulses 

0.010 
0.012 
0.014 
o. 013 
0.026 
o.m 
0.005 
o. 301 
o. 014 
0 .009 
0 .004 
0.007 
0 .017 
v.027 
0.001 
o. 015 
0.013 
0.012 
0.011 
0.089 
0.017 
0.015 
0.017 
o.m 
0.147 
v.001 
0.004 
7.525 
0.011 
0. 009 
0.008 
0.007 
0 .009 
o. 031 
0. 040 
o. 043 
0. 003 
0.005 
0.002 

~R.U. Kpulm 

0. 201 
5. 944 

77 .291 
350.368 

o.m 
20 .01, 

WHC~SO-WM~DP~025 
AD DENDUM 11 REV 0 

,j , 28) 

57.m 

1.92.1 

; 



~p H -0, 009 0.001 
I I 45 -0 .067 0.010 WHC-S0-WM-DP-025 
-------· -· ----------------------------------... -------------..... ---------- ADDENDUM 11 REV 

Identi ty 1: Rm Sa rnrm-8 Identity 2: 101 1-5011 1:30 Pft J,nmy 23, 1992 
Ti! k nm : ALL_m 
Suple Vei9ht : 1,0000 SolotioR Yolu1e : 1.00 
On-Pe,k ln te1r1tions : 3 Off -Puk lnteqriti1111s : I 
-------- ------------------------------------- -- -----------------------

Zr Sr Ii h 
lppbl (ppb) ( ppb) (pp bl 

fte.n -0, 908 o.rn -18.851 -12 , 331 
S. D. 4. 448 o.m 14.m 8.438 
~ U.D. m.m 76. I 51 7'.414 68.431 

V Zn Co Li 
( ppb l ( ppb l (ppb) I ppb I 

ftei n W.889 -10.644 81. 005 31.907 
5 .D, 19.789 0.830 1.012 0.734 
t U.D. I I .648 7.794 1.249 2. 301 

Fe Ci Cr Nd 
( ppb l ( ppb) (p pb) (ppb) 

~e m.851 m.rn 707, 180 -38.552 
3.D. 4.m 2. 041 4.m 39. 852 

.... ). 3,449 0.872 o.m 103.373 

s "9 As Ni 

~ (ppb) ( Prb) (ppH ; lppb) 
~ein 30384. 968 Js.m 8.008 740627.898 
5.D~"' 169.463 0.253 4 .651 4654, 138 
t R. S. D. o.m o.m 5s.m 0.628 

Ti Cd , ,. 

( prb l ( PP• l (ppb) (ppb} 
leu,__ 0.497 16.247 m.m 73m.697 
i, D, 1.222 1,299 7,970 m.140 

.. • D. m.m 7,998 1.069 0 .351 

n-, Tl 
(ppb) 

~ein ·43.834 
i.D. 70,790 
! R. S. D. 161.474 

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

:omcted Counts S\ilistics 
l isk nm : ALL_m 

1:35 Pft Januiry 23, 1992 

j.,pJe Weiqhl : 1.0000 Solution Yolm : 1.00 
Jn-Pea~. lnteqritions : 3 Off-Peik Inte~ri lion s : I 

in ,lyte Channel "m [pulses 

' r 
ir 

0.024 
0.036 

S.D. [pulses 

0, 009 
0.006 

H.S.D. (pulses 

Hq Sn 

I PP• I (ppb) 
-239.130 22 .191 
111 3. m 6.892 
716.569 3t.rn 

Co Ni 
( ppb l ( ppb) 

1.574 16,136 
3,967 6.332 

252,028 39.242 

Ce 51 
( ppb) ( ppb) 
-5 9.18 7 -82.290 
48,343 43. 600 
81 .679 s2.m 

"o Se 
( ppb) ( ppb) 

4~. 4b4 e.m 
3.423 25. I 04 
1.m 293.159 

"n Sb 
( ppb l ( ppb l 

t.m -31.m 
o.m 24.873 

20.m 79. 586 

---
-

0 -
7 

Si A I 

(pp b) I ppb l 
1365.7 16 20780.122 

2.976 m.m 
0.218 o. 602 

Li En 
( ppb l ( ppb I 

-2 .716 -o.m 
4. 706 0.974 

173.238 236 .474 

h r 
( ppb) ( ppb l 

l.118 7479.026 
1.m 38 .616 

94.053 0.516 

Aq Pb 
( ppb) (ppb) 

-2. 211 27,769 
2,646 I 1.876 

119.674 42,767 

y 9e 
( ppb l (ppb ) 

t.m -0.311 
t.m 0. I 08 

86.495 34.643 

-- :193 



9 3. 698 0.070 ·--
10 &.m 0,077 

"-

WHC-S0-WM-OP-02 5 
I 11 22.m 0 . 164 ADD~NDUM 11 gEv O 
' ; u 12 t404 0.019 

' 14 20.521 o.m 
15 8 .190 o. m 

I 16 4.075 0.061 
17 o.m 0.001 
18 lUBB 0.054 
19 3.m 0,034 
20 12.m o. 040 
21 2.m o.m 

Id 22 2.634 0. 089 
24 0.498 o.m 
25 o.m 0.024 
26 33.483 0. l 09 
27 0.301 0.003 
28 0. 976 0.029 

'. Q 29 4.631 0.931 
I 30 0. 803 0.009 
la 31 5.945 0.022 
C 32 6.266 o.m 
;p 33 0.330 0. 015 

·~ 34 3.451 0.032 
'b 35 o.m 0.021 

36 7.297 0.045 
37 44.m o.m 
38 8 .848 0.051 

: 39 0.196 0.0 l 9 

": 40 9. 628 0.047 
42 0. l 92 0 .0 l 4 
43 2.832 0.024 

'I 44 10.644 0.056 
45 o.rn 0.020 

-- .. -.. --.. --------------..... ----- ......... ----·-----.. ------ .......... ... .. --- .. ................. -.. 

-dentih I: R946 Pig. STD !HO Idea ti ty 2: 1848AA,2848AJ,3148AI 1:58 rft hnmy 23, 1992 
as m : ALLJ!ft ., 
.uple Veiqht : I. 0000 Solution Yolnae : 1.00 
nfri ~ Inlegritions : 3 Off·Pe•k htrqr•lions : l 
-........ -- .. ------ ........ .. ------·----------- .... --------·----........ --------- .... ---

Zr Sr Ii h H~ s. Si Al 
( ppb) (ppb) (ppH ( ppb I (PP•) ( PP~ I (ppb) ( ppb) 

ein 2101.177 2028.741 718.437 1871. 918 3102&0.870 967.887 3852.077 1331.358 
, D. 13.m 7,089 24.m 31.759 400U08 21.682 v.m 29.008 
R ,5. P. o.m o.m 3.354 1.697 1.291 3. 060 0.712 2.m 

V Zn c, Li Co Ni l• Eu 
I ppb I ( ppb) ( ppb I ( ppb) ( ppb) (ppbl I ppb I ( ppb) 

ea 8798.506 1?19 ,822 100h.472 200s.m 1735.767 785,271 1063.m 1030.442 
, D, 109.271 14.610 4.442 13. 169 23. I 05 14.432 4,706 3.541 
P..5.D. J.242 o.761 0 .441 o. 631 1.194 1.465 0,442 O.l44 

Fe C• Cr Md Ct St h p 

( ppb) ( ppb) ( ppb I (pp~) ( ppb) ( ppb I I ppb) ( ppb) 
e•n 1034.042 2044.m 1010.337 1070,158 1227.313 974.944 2040. 200 2015.m 

ll.186 6.799 10.m 39.m 71.605 71. 867 &.632 n.m 

---:194 



U.!, 1.082 o.m 1.029 3.719 

"~ As Ma 
(ppb) (prb) ( ppb) (ppb) 

<I D 108U63 1007.586 1072.700 m1.H1 
. I. 32.929 6.m 11.634 13.793 
R. S. 0. 3.033 0 .678 1.137 0.383 

r i Cd ' l 
( ppbl ( ppb l ( p pb l (pp~) 

ean m.m 1864.721 1761.578 1388.516 
.D. Lin 1U02 IO. 106 111.771 
u.o. o. 613 0. 788 o.m 8.051 

Tl 
( ppb l 

ean m.m 
.D • 1u.m 
. R.5.D. 16.952 

.. ------------... ----·---------- ---.. --- -.. --..... ------·---------. -------- .. -

ormled Counts Shtis\ics 2:02 Pft J•nmy 23, 1992 
.s m : ALLJl ft 
.aple Veiqht : 1.0000 Soluti on Yolm : 1.00 
n·ffir. Inteqralions : 3 Off-Peak Inlegr•lions : I 

~ 

naht'e Channel ftea-ii lpulm 5.1. lpulm 

:, 
'i 

i _ 

Ii 

i 

:d 

:a 

I 
2 
3 
) 

6 
7 
8 

10 
11 
12 
14 
15 
16 
17 
18 
17 
20 
21 
12 
24 
25 
2h 
27 
28 
27 
30 
31 

o. 002 
0.000 

·0.227 
·0.040 
I.HO 

·9.031 
0.692 

0.009 
0 .002 
0.022 
0.012 
0.013 
0.020 
o.oos 

uoo 0.024 
0.007 
5.m 
2. I 48 

·O. 021 
2.HB 
1.m 

·O. 006 
·0.088 
I. 490 
2. 969 
1.183 
0.054 
0.020 

-o.rn 
8.084 
o.rn 
0.0.H 
2.272 
o.388 
0.998 

0.037 
0.023 
0 .OIi 
0.001 
0.006 
0.022 
0.001 
o. 003 
0 .026 
0, 021 
0.006 
o.rn 
o. 008 
0,002 
0.044 
o.m 
0.007 
0.014 
o. 004 
O. OJ 1 

tR.S.D. ipulse! 

s.m 7.371 o.m 1.1 06 ---::. 

"o Se A, P\ WHC-SD-WM-DP-025 
( ppb I ( rpb l · ( ppb l ( ppb I ADDENDUM 11 REV 0 
1780 .886 m.m 1127.117 m.m -

16. m 4o. m 10, 029 37,219 
0.83:i Lm 0. 890 3.880 

ffn Sb y Be 
( ppb l (ppb) ( ppb l ( ppb) 

m.m 1018.638 1955 .037 1987.177 
UH 78.204 1&.m 10,354 
o.m 7,677 o.861 o.m 

195 



lo 
,e 
i, 
' b 

tn 
,h 

?e 
fl 

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

32 1.51.i 
33 0. l 43 
34 I.S07 
35 0.247 
36 3. 51 0 
37 ll.188 
38 2. 31 ! 
39 0.790 
40 U2! 
42 0.068 
0 o. 714 
44 2.498 
4 5 -0 . 00 1 

0. 016 
0.001 
0.009 
0. 0 l 0 
o.m 
0, 085 
0. 030 
0. 001 
0.029 

I 

0.004 
o.m 
o. 013 
0.004 

Identity I: CCH ldn ti ty 2: CCV 2:03 Pft Jmiry 23, 1992 
fast nm : All_m 
Suple Weight : I. 0000 Solution Voluu : 1.00 
Jn-Pe1~. Inleqri\im : 3 Off-Pe1k Inteqr1tions : 1 
---... -- ----- .. ------·--- ..... -------..... ---· ........... --- .... -- ........ -- -- ..... -.. -....... ------ .. 

Zr Sr Bi Ti 
(pp') (ppb) I ppb) ( ppb) 

WH C-SD-WM-DP- 025 
ADDf;NDUM 11 REV 0 

Hg Sn Si 
(pp,) (pp~) (ppb) 

~m -17.073 -0.979 -216,090 -35.507 -1673. 913 -5 . 430 376 . 408 
'i.D U70 0.084 22,680 7. 338 820.634 4. 604 2.m 
~ P.. 5. D. 21.m 0.m 10. 496 20.666 49.m 84.792 0.791 

('\. 
V Zn- Cu Li Co._ . Ni_ Li 

( ppb l (ppb) ( ppb) ( ppb) (ppb) ( ppb l ( ppb) 
Nea . -12.837 448,3;3 m.s5o -3.m m.m 480.m -9. 508 
s J 52.330 2.012 2,482 0.102 t.m 5.127 4,075 

407.642 ~-441 Ul4 J.m 0. 276 1.067 42.m 

re..- Ca_ Cr_ lld Ce 51 h, 
( ppb l ( ppb) (pp') (ppb) ( ppb) ("bl ( ppb) 

~m 480.193 m.111 m.m -78.039 -124.219 -190 .m 491.107 
i .L 8. 413 3.475 2.&91 22. 918 22.m 4,549 2.663 
'; R.5.L i.m o.m 0. 548 29.368 18.398 2 .388 0.542 

ftg_ As Na._ fto.__: Se .... Aq -
( ppb) (rpb) (ppb)- (ppb) (ppb) (ppb) ( ppb) 

~ean 7 .167 m.m m.m 537.884 476.683 468 .150 507.551 
5.D. 8.499 3.071 5.J70 6.671 4.926 2.762 2.824 
~ R.S.D. 106.683 o.m 1.100 1.240 1.033 o.m o.m 

Ti-. Cd l .._ ftn Sb V..., 
( ppb l (ppb) 

.__ 
I ppbl ( pp~) (ppb) ( ppb l tn•l 

~m m.m m.m 461. 508 4?73.461 483.500 rn .646 483.376 
u. l. 348 3. 566 5. 889 3. 488 2. 870 24. 044 4.071 
Z k.U. o. 689 o.m 1,276 0.070 0.594 1.m 0.842 

II 
(ppb) 

"ean m.m 
5. 0. 28.420 
~ R. S. D • 6.7&2 

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

-----

7 

Al-
(ppb) 
418 .170 

9 .821 
2.349 

Ea 
( ppb) 

-1. 951 
o.m 

11.m 

p 

(ppb) 
23. 133 
31.783 

137.396 

Pl 
(ppb) 
m.m 
18.231 
4 .0 ll 

81,, 

("bl 
467. 381 

2.m 
o.m 
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'p 

32 
33 
34 
n 
36 
37 
38 
39 
40 
42 
u 
H 
4~ 

i.rn 
o.m 
1.m 
0.247 
UIO 

I I. I 88 
2.311 
0. 790 
4.821 
0.068 
0.714 
2.m 

-0 . 001 

O.Ol6 
0.001 
0.009 
0.010 
o.m 
0.085 
0.030 
0. 001 
0.029 
0.004 
0.006 
0.0!3 
0.004 

d,ntily 1: CCY-4 Jde1tily 2: CCV 2:03 P" hmry 23, 1992 
isk AIIP : ALL_Slft 
;uplt Veighl : 1.0000 Solution Volm : 1.00 
,n-feak Jnle1nlim : 3 OfHuk ln!P•ralions : I 

;. D 

: R .5 . D, 

(ea 

;, J. 

: R •• D. 

tun 
,. 
: R .S. I. 

1,,n 
; . D. 
~ R. S. D. 

~ U.D. 

n,in 
5. D. 
~ P.. S. D. 

Zr 
lpp•l 
-19.073 

4.070 
Zl.341 

V 
I ppb l 
·12.937 
52.330 

407.642 

r,..-
1 PP~ I 
480.193 

e.m 
1.m 

(ppb) 
i.167 
8.499 

106.683 

11-
(pp~) 

m.m 
3. 348 
o.m 

11 
(pp\) 
m.m 
28,420 
L7&2 

Sr 
(ppb) 

-o.m 
o.m 
8.m 

Zn-
I rrb I 
m.m 

2. 012 
o.m 

Ca _ 

( 'pb I 
m.711 

J.m 
o.m 

"• -lrpb) 
492.631 

3.071 
0.623 

Cd 
(,p~) '-

473.037 
3. 566 
o.m 

Bi 
("bl 
-716.0YO 

2Z. 680 
10,496 

Cu 
( ppb l 
m.m 

2.482 
0,514 

Cr_ 

ln•l 
m.m 

2.691 
0. 548 

h 
(p,.)-

499.m 
5.370 
1.100 

' (ppl) 
m.5oe 

U89 
1.276 

h 
lrPb l 
·35 .m 

7. 338 
20,666 

Li 
(ppb) 

-J.m 
0. I 02 
3.m 

lid 
(ppb) 
·78.039 

22 .718 
29.368 

Na.._ 
( prb) 

537 .884 
U7I 
1,240 

I .._ 1,,., 
4973.461 

3.488 
0.070 

WHC-SD-WM-DP-025 
ADDENDUM 11_ REV 0 

Hq 
(pp,) 

·1673.913 
870,6j4 

49.m 

CL 
(ppb) 

m.m 
1.m 
0.276 

Ce 
(ppb) 
-m.m 

22.rn 
18.398 

fto.._ 
( ppb l 

m.683 
4.926 
1.033 

ftn 
( ppb) 
m.5oo 

2,970 
o.m 

Sn 
(ppbl 

-5.430 
4.604 

8~.792 

Ni_ 
(p~b) 
480.m 

5,127 
1.067 

s, 
("b) 
-1,0.m 

4.m 
2 .388 

-SP .... 
(ppb) 

m.1so 
2.7&2 
o.m 

H 
(ppl) 
m.m 
24.044 
7.185 

Si 

I "bl 
376.408 

2.976 
0.791 

la 
(ppb) 

·U08 
4.075 

42.m 

h..., 
(ppb) 
m.101 

2.663 
0.542 

A• -
(ppb) 

m.m 
2.m 
o.m 

V _, 

(ppl) 
483.37& 

4.071 
o.m 

u
(pp bl 
418.170 

9.811 
2.m 

£a 
(ppb) 

·I. ?51 
o.m 

11.m 

1,p~) 
Zl.133 
31.783 

tl7.m 

Pl 
(JPb) 

m.m 
1a.rn 
4 .0 I I 

,~ 
( ,,., 
467.381 

i.m 
O.S21 
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I 
I 

orrected Counts Statistics 2:04 r" Jmary 23, 1992 
isk naae : AlLJI" 

, i q ht : I. 000 0 So lution Yoluae : 1.00 
nteqritions : 3 OfHe.k In teq r ation s : 1 

....... --·-----------------..... -----...... --------------.. --- ... --- ---------------
nilyle Chinn el "e•n lpulses S.D. Kpulm ~R.S.D. lpulm 
... ------ .. -.. .......... ---..................... -... -- ... -..... --- ......... -... --- ... -, .. ---- ... --- -------------

0.010 , -0.003 . 
-0.039 

~ 0.019 
Q 6 1.517 
n 7 -0.045 

8 0.097 
? o.m 

10 -c,. 037 
11 0.053 
12 o.rn 
14 ·0.011 
15 -0. 001 

Ii 16 -0. 069 
17 -0.005 
18 -0. 088 
19 0.008 
~o 0. 208 
21 -0 .017 

id 22 o.m 
e r,,;- 24 0.019 

25 -0.024 
26 -0. 009 
n 
• I 0.010 
28 0.027 

·9 • • 29 0. 007 
30 -0.024 

li - 31 o.m 
~ 32 0.004 

3J -o.m 
3 34 -0.117 
b n -0. 006 

36 -0. 100 
37 -0. I 15 
38 0.011 
39 -0.047 

n 4~ 0. 004 
'b 42 0.001 

43 0,018 
44 -0.007 
4~ -0.062 

dentih 1: CCH ldentity 2: CCB 
!Sk nm : ALL_Slft 

0.002 
o. 004 
o.rn 
0.013 
0. 010 
0.022 
0.007 
0. 012 
0 .014 
0.007 
0 .004 
o. 007 
0.012 
o. 005 
0.002 
0.001 
0.016 
0.001 
0.007 
0.051 
0.007 . 
o. 005 
0.007 
0.003 . 
0. 006 
0. 001 
0 .003 
o. 007 
0.014 
0.009 
0.004 
O.OIS 
0.002 
0.024 
o.rn 
o. 004 
0. 003 
0.005 
0.002 
0.002 
o.m 

uple Veight : 1.0000 Solution Yolaae : 1.00 
Int.eqrations : 3 Off-Pe1k htegrations : 1 

---
WHC-SD-WM-DP-025 --= 

ADDENDUM 11 REV 0 
.., 
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--
Zr Sr Ii h Ho s~ Si Al --~ 

( ,,~) (ppb} (pp~) ( ppb) ( PP 1 ) (_p~b l (pp~} ( p1b) WHC-SD-WM-DP-025 
;1n -!U6~ -I.JOO -19 .200 2.340 -1173.913 - -8.814 ·D. 839 -H. 540 ADDENDUM 11 REV 0 
J . uoo o.m 21.793 8. 144 m.m s.rn U82 UIS ~ 

R.U. 4.m 1.i.8~1 113.502 m.m 54.m 58 . I 32 29. 561 IU90 

ZA Cu Li Co Hi Li Eu 

( pp bl ( ppb} ( ppb) ( ppb) (pp~ } ( ppb l (pp~) ( ppb) 

!an -73.471 -4 !. 683 -3.~5 -2.172 2.046 -2.779 -4.075 -1. rn 
.i. l 9. 084 o.m 0.837 0.722 2.716 1.262 9. 411 0.065 

R. S. D. 25.m 1.m 21.m 33.256 132 .729 45.396 m.m 3.m 

Fe Ci Cr Hd Ce 51 Bl 

( ppb) { ppb) (ppb} { ppb} { ppb} {ppb} { ppb) ( pp b) 

,in -4.249 -14.511 -10.603 -60.268 -126,104 -125.969 -2.m -4.610 

. n. U75 0.190 2.m n.m lY.792 14 .891 o.m 18.350 

r., S. D, m.m 1.313 27. 726 n.m 1s.m 11.821 17.027 398.036 

s "q As Hi "~ Se A• Pb 

I ppb l { ppb l (ppb} (ppb) ( ppb l (ppb) I ppb) I ppb} 

ean 8,207 -3.652 -43.863 47,62? -0,844 5,226 -6, 4 4 7 -3,019 

. p. 6.m 0.219 3.414 5.497 U89 24. 346 1.271 v.m 
R. 77.481 6.000 7,783 11.m m.oao 465.869 19.713 905.829 

0-, Ti Cd ' "" 
Sb V Be 

( P1 ~) ( ppb) (ppb) (ppb) ( ppb l I ppb} { ppb l ( ppb} 

ein -3. 613 -1.863 4.m -79.701 -o.m -33.092 o.rn 0 .124 

J , 0. 271 I ,009 1,044 2s.m IJ.348 27. 210 1.m o.m 
P., S. D. 7. ~~o 54,156 75.285 31.562 m.m 82.226 618.322 m.m -I 

Tl I 
(ppbl 

Pi -I 3. 361 
.D. 34.689 
R ..0. m.m 

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

~ 

~meted Counts Statistics 
as~ aae : ALL_Sl" 

2:07 Pft Jlnmy 23, 1992 

uple Veight : 1.0000 Solution Volm : 1 .00 
r,-P ea~. Integrations : 3 Off-Pe1t Jntegrilions : 1 

. -- ----. ----- -- ------------··---· ·----·--·----·------------·-----·--- .. 
nalyte Chm!! ftm lpalm 5.1. lpulm ~k.S.D. [pulses 
- .. --.. ------ .. --.... ------- .. -------·------·----· .... ----- .... -.. ---------.. --.. .. 

0-. 026 0,008 

2 0. 119 0.006 
-0. l20 0.008 

5 -0. 034 0.021 
6 t.rn 0.019 

·n 5. 829 o. 089 
8 0. 540 U09 

,I 9 605.033 3.m 
10 -0.023 0.m 

n 11 0.262 0 .004 
12 o.m 0 .005 

.i 14 -0. 0 lb o.m 

1.99 



15 0.01 4 0. 004 ·--
16 ·0.07& 0. 008 WH C-S0-WM-D P-025 
17 ·0.045 Q.002 ADDENDUM 11 .REV 0 
18 0. 071 o. 007 > 

19 298 .879 2.382 -
20 112U06 5.103 
21 0. 006 0. 00 4 
22 U ~4 0.089 
24 o.m 0. 010, 
25 -8.rn U04 
26 0.044 0. 006 

27 0. 021 0.001 

28 2.191 o.on 
2? 918.004 5. 280 
30 0.113 o.m 
:ii o.m 0.008 ., 
,)< -o.m 0,012 
3l -0.062 0.009 

g 34 ·O. 114 0.002 

b 35 ·O. I 00 0.007 
36 ·0.067 0. 009 

d H 0.329 o.m 
38 ·0.478 o.m 
l? ·0,032 0.004 
40 1.673 0 .012 
42 ·U04 , 0.004 
43 o.m o.m 
14 ·O. 000 Q.002 
45 ·O. 079 0,.008 

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

t .. . , I: ICSH Identity 2: !CSA 2:07 r" Jinmy 23, 1992 
, 1sk nm : ALL_m 
' :1~ Weight : 1.0000 So lution Volm : 1.00 

,n-re1t In\egr1tions : l OH-Pe•~ ln\!qr1tions : I 
.. - ... -------------· ------------· ... -------·-----·--------- ........ --------· 

Zr Sr Ii h Hq Sn Si Al 

( ppb l (ppb) 
·8,082 3 .81 I 

(pp'l l PP' l (PP•) (ppb) ( Jpb) (ppb) 

·10U30 ·31.254 27282, 60 9 1377 ,987 276.531 251126 .081 

J.m 0 .236 8.378 13 . 446 1220.687 20. 789 5. 988 1m.020 

: P..U. U.778 6.190 8.054 43.020 4.474 I, 509 2.166 o.m 

V Zn Cu li Co Mi Li Eu 

lean 
(ppbl (ppb) 
·52,782 -23.m 

lp~bl ( pob) lppbl (ppb) ! ppb I ( ppb) 

·2.165 -2 .m U87 · 4.369 ·169.795 8. 411 

.. ». 34. 406 o.361 I.OU o.m 0.829 I. 790 Lm o.m 
: R. 5. D. 65.m 1.565 48.338 19.m 14.839 40.963 3.666 ).031 

F! C1 Cr Nd Ce 51 P• p 

( ppb) ( ppb) 
I le1n 97691.99i 190229,105 

( ppb l ( ppb l ( ppb) ( ppb l (ppb) ( ppb) 

·0.976 102.m ·109.139 -mo1.m 0. 691 71.683 
I i . n. 778 .656 BH.635 1.691 35 . 196 27.267 1:.m o.m ~- 936 

. U.D. 0,797 o.rn 173.237 34.386 21.m 0.047 50.171 9. 676 

"g 
! prb l (ppb) 
m.m 201167. 801 

As Ml "o 5P Aq Pb 

(ppb) (ppb) ( ppb) ( ppb) (ppbl ( ppb) 

133.297 79. 997 -~.m ·17.298 ·5.494 -m.m 
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o. 
?. .SJ. 

in 

' 0. 
U .D. 

!In 

,lo . 

P. .s.D. 

30 . 502 
3,642 

Ti 
( ppb) 

0. 858 
1.m 

14U1J 

Tl 
( ppb l 
-128.221 

5cm 
4UOO 

1157.117 U30 4.683 
o.m 3. 398 5.rn 

Cd s I 
( ppb) ( p pb) ( ppb ) 

16.793 -93 .137 10 .930 

l. 046 0.111 2l. 219 
6.232 0.978 194 .140 

-... ... ----...... ·- ... ... ---- ................. ---- .... ----- --- ... --.. -----------·-------..... -------

mede4 Counts S!itistics 
i sk we : ALL _Sift 

2:09 Pft J.nuuy 23, 1992 

.aplt Veiqht : 1.0000 Solution Volm : 1,00 
,1-Pta l; lnteqritions : 3 Off-Peak lnteqr1tions : I 
--. ~ t __ -. -------- -----. ------------------. -------------------------
rii l te Chrnnel ftm lpulm 5.9. lpulm iR.S.D. lpulm 

3.m 
66.rn 

"n 
( ppb) 

32.822 
o.m 
2 .11 7 

- .. -- --·--·------- ................ ------------···-----·-------·----- ............................. ... 

I ., 

I ... "" 

n ' 

0 

Ii ' 

Id 

ts 

l1 
to 
3e 

\~ 
?b 
[i 

6 
l 
8 
9 

10 
II 
12 
14 
15 
16 
17 
18 
19 
20 
21 

2~ 
25 
26 
27 
28 
29 
JO 
31 
32 
33 
34 
35 
36 

0.0!3 0.009 
0,199 

-0.158 
-0.020 
I. 966 
6.185 
o.m 

613.133 
0.036 

IU17 
2.213 

-0.032 
2.084 
i. 978 

-0. 046 
0.051 

303. rn 
1135.921 

1.260 
3.504 
0.014 

-8.518 
8.492 
o.m 
2.203 

m.m 
0. I 04 
0.192 
0,006 

-0.004 
3. 240 
o.m 

-0.061 

0.006 
0.010 
0.009 
0. 008 
0.036 
0.012 
2 .044 
0 .017 
0.037 
0.011 
0.008 
0.015 
0.023 
0 .00 I 
0.004 
I. l 24 
3.144 
0.009 
0.077 
o.m 
0 ,016 
0.020 
0. 002 
0,023 
2 .171 
0.017 
0.035 
0. 009 
0. 007 
0.006 
0.013 
0.022 

27 .1 66 0,635 16.rn -----
157 .• 048 IU67 9.518 

WHC-SD-WM-DP-025 
Sb V P. e ADDENDUM 11 REV 0 

~ 

( ppb) (ppb) ( ppb l 
-60.672 3.m l. 368 

20. 883 2.893 o.m 
3U20 96.003 20 . 830 

I 
- I 
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I 

. d Jl 21 .m 0.034 
38 ·O . 478 0.013 
39 -0. 047 

•O 6.661 
0.011 
UIS 

\>/H C-SD- WM-DP-02 5 
ADD ENDUM 11 REV 0 

12 -,) ,020 0. 007 
t, o.m 0. 004 
44 2.699 0. 006 ,~ ·O. 0~4 0. 005 

dentit y I: ICSAH Ident i ty 2: ICSAB 2:10 P" Jmary 23, 1992 
Hk nm : ALLJ!ft 
iaple Ve1 qhl : 1.0000 Solution Yolutt : 1.00 
ln·Pe• k lnleqrilions : 3 Off-Peak Inteqr•tlons : I 
... -·----··-------· .. --·--........... -------------------- ......... --- ----- --------.. 

Zr Sr Ii Ti Hq 

( ppb) ( ppb l ( ppb) ( pph) ( ppt) 

leiri ·14.035 3.381 ·144.176 ·22.749 28065.217 

i.D. 4.070 o.m I 0. 900 5.m rn.w 
. U.D. 29. 000 7. 274 7. 561 25.287 1.893 

V Ia Cu Li Co 

l ppb) l ppb l (ppb) ( ppb) ( ppb) 

lea 18.003 981.849 m.m ·4. 3 4 5 49U2? 

i . D. 24.177 3.276 2.m 0.834 J,494 

.D . 86.337 0.m O.H6 1v.m 0 . ] 07 

Fe Ci Cr Hd Ce 

( ~pb) ( ppb) ( ppb) ( ppb) ( ppb) 
, .... 9W0.9JI 192193.801 m.863 79. 088 -m.m 

m.rn 532.009 3. 560 33.539 J2.m 

' .. . ., ... , o.m 0.277 o. 679 42. 408 n.m 

5 ftq As Na "o 
I ppb) (ppb) (ppbl (ppb) ( ppb l 

IPL 83U66 203902.691 121.rn 39.m 0. 000 
i . D. 21. 756 m.762 21.702 21.m 2.836 
~ -. •• D. 2.606 o.rn 17.868 54. 996 mom1.rn 

Ii Cd I "n 
( ppb l ( ppb l (ppb) ( ppb l (ppb) 

1ein I. 716 1000. 808 ·93.137 -01.m 532.668 

u. J.rn 1.m 2.631 68.624 U44 

: tu. l7b.591 0. I 42 2.825 83.980 0. 290 

Tl 
( ppb) 

~ean 4\.241 

u. H.541 
~ R. S. D • 80.769 

. -.... -- ----------... ·----- .. --------- ... -------- .... -------- ........ --.. --- .. -- .... -....... 

Correded Counts St.listic~ 
J·· ' ···e: ALL_m 

2:11 rn J1nmy 23, 1992 

eioh I : 1.0000 Solutioft Yoluee : · 1.00 

Sn Si 
( ppb) (ppb) 
t4Je.m 269.931 

UBI 7. 984 
o.m 2.rn 

Hi l• 
lpob) (ppb) 
962.144 ·171.153 

5.499 2.353 
0.572 1.m 

Sa Ba 
(ppbl ( ppb) 

-mA1.m m.m 
46. I 69 1.196 
o. 180 o.m 

Se · Ag 
( ppb l ( ppb) 

:iU90 1060.182 
2Q. 138 I. 984 
s0.m o. 187 

Sb y 

( ppb I I ppb l 
·148.929 m.m 

39.134 2.893 
26. 277 o. 568 

Al 
(ppb) 

254490. m 
849.088 

0.334 

Eu 
l ppb) 

7 .067 
0.271 
3. 831 

(ppb) 
87. 866 
10.594 
12.m 

Pb 
( ppb) 

83 I. 287 
23.287 
2 .801 

h 
(ppb) 
504.941 

I.W 
0. 231 
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n-Pe1k lnleqr,tions : 3 Off-Pe.l Jnl!qrillm : I 
---------------------------------------------------------------------
ndlyle Chmel "rn l polm 5.J. lpulm iu.,. lpulm 

------- ---- ------ --- ---- -- ... ... ------------------ ---- --·---·------ --- ---
0.025 0.003 
0.012 0.003 

-o.m 0.041 
-0.030 v.014 

6 1.m 0. 006, 
7 0, 004 0. 038 
8 o. 109 0. 002 
? o.m 0.016 

10 ·O. 008 0.016 
11 0.057 0. 008 
12 0.055 0 ,003 
14 -o.m 0, 007 
15 -0, 006 0.008 

:i 16 -0.088 0.OH 
17 -0.005 0 .001 
18 -0.069 0.006 
19 0,016 o. 006 
20 U61 0.015 
21 -0. 002 0,001 

:d 
,, 0.161 0.033 " 
24 0.041 0. 002 
25 -0. 008 0.004 
26 0.005 o.m 
r Li 0.013 0,004 
28 o. 024 0. 010 

,Q 29 0.042 0.012 
I ~ 3~ -0.002 0.007 
ii 31 0.146 0.009 .. 

32 -0.003 0. 007 

e" :;3 -0.039 0.007 
Q 34 -o. 106 0.003 
b n -o.m o. 009 

36 -0.092 0. 003 
:d - 37 -o.m 0,017 

38 0. 013 0.019 
31 -0.049 0.003 

,n 40 0.010 0,002 
ib 42 -0. 010 o. 007 

43 0.024 0.002 
!p 44 -0. 006 O. 00 I 
I 45 -o.m 0.003 

denlity I: Ill Identity 2: Rinse 
1sl. nm : All_SIN 

2:12 rft Jmary 23, 1992 

iuple Veiqhl : 1.0000 Solution Yolm : 1.00 
1n-Pe1k lnteqr1tions : 3 Off-Puk lnte~ntim : I 

Zr Sr Ii h 
(ppb) I ppb l (pp\) (ppb) 

WHC-SD-WM-DP-025 
AQDENDUM 11 REV 0 

Hq Sn Si 
(PP•) I ppb) (ppb) 

lern -0.m -0.496 -22.m -29.128 -2434. 783 2. 676 -8.360 

i.D . 1.212 0. 116 43,045 9.207 m.282 9 .074 1.m 
. 1:.U. 14. I 87 23.406 189,699 31. 608 16.728 339.142 18.232 

-
-

a 

.,. 

Al 
(ppb) 
-10.800 

6.677 
61.818 , 

. . --·· 203 



-
V Zn Cu Li Co IH Li En WHC- SD- WM- DP-025 

~ 

( rpb) frp~l f rrb J ( ppb) (ppb) .(pp~ ) ( ppb) ( ppb l ADDENDUM 11 REV 0 
inn ·12 .026 -~l. 326 ·J.016 -2 .m I. 023 ·7.230 ·6 . 79 1 ·•l.694 
.L n.2n o.674 o.m o. m 1. rn 3. 307 2. m 0. 381 

,U83 l. 631 26 .m 2U48 179 .234 4~.736 JU44 5U 30 

Fe [ a Cr Ud ( e Sa ~i p 

( ppb) (ppb) lppb) (ppb) ( prb) ( PP b) (ppb) ( ppb) 
e1n -1.m -s.m -4. 6'04 ·26. 772 -62.957 -77.327 -1. 66? 10.m 
; • D. 2.0H 2. 4 78 o.m 14.827 5.886 12.399 o. 000 28. 030 
. R. S. D. 133,868 U.312 5.249 ss.m 9.34? 16. 034 o. 000 1s1.m 

ftg As Ha fto Se Aq Pb 
(p pb) lppb) I ppb) I ppb) (pp b) I prb l (ppb ) I ppb ) 

Im 4.666 UIS -1).051 IO. 932 -2.rn 52.348 -2 .846 -10.m 

. i. 11.083 2.657 f .060 tm 2.282 1'.404 . 0.917 16.m 
: U.L 237.~41 66.133 60. 196 52. 566 77. 262 37. 068 32.226 87.808 

r i Cd I K ftn Sb V !e 
( ppb) lppb) (ppb) ( ppb l (p pb) (ppb) ( ppb) (ppb) 

1e1n -2.m o.m 4. 508 -91.m 0. 406 -97.m 4.403 9.373 

;, ~- o.m o. 708 J.m 18.459 o.m 37.m 1.061 0.108 

• R.U. IJ.m m.osJ e2.m 20. I 11 37.m 3U31 24.106 28. 866 

II 
I ppb I 

iea 56.161 
J. 22,605 

D. 39.686 

' ----------.... -- .. --.. --......... -------------- .. --- ... --·-------.. --- .. ---

.or led (aunts Statistics 2:14 Pft Jmary 23, 1992 
1 :~s1 nm : ALL _m 

ia aw Weiqht : l.0000 Solutioa Volu1e : uo 
1n-Pe1r. Jntmllions : 3 Off-Peak lnteqritions : 1 
. . f'A - - - - - - . - - . - - . - - . - - -- -- - - - -- - -- -- . --- - -- - -- . -- - - -- -- - - - -- - . - . - -- -., 
1n1lyte Channel nm Kpalm S.D. lpulm ?R.S,D. lpulm 
. _.c,,. ___ . --------- ------------------------------- -- ------------. -----
.r 0 .012 0.006 
ir ? 0.001 0. 001 . 
q 3 -0.044 0.014 
1 a 5 -0. 008 0.010 
lq 6 1.m 0.001 
in 7 -0.027 0, 021 
; j o.m 0.005 
i i 9 o.m 0.011 

10 -0. 027 0,027 
I :n II 0,499 0.009 
I 

I 
, U 12 o.m 0.001 
. i I 4 -0.028 0. 007 

I :o 15 0.407 0.006 
Ii 16 0. 249 0. 020 
.a 17 -0.004 0 .001 

18 -0. 092 0. 005 
19 0.006 0.003 
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20 0. 208 o. 001 -
21 0. 046 0. 002 WHC-SD- WM ~DP-025 .d 22 0.025 0. 020 
Z4 0. 02 5 0,007 ADDENDUM 11 REV ·o 

7 

25 -o.m 0. 005 
26 -0,007 0. 001 

27 o.011 0.002 
28 0.00 5 0.005 

29 0 .009 0.001, 
30 -0.005 0.012 
31 0.107 0.020 
32 -0. 000 0.005 
33 -o.m 0.013 
34 -o.m 0 .004 
35 -o, 002 o. 008 
36 -0.099 0.004 
37 0 .114 o.m 
38 -0. 006 0.008 
31 -o.ou 0.003 
40 0.306 0.003 
42 0.033 0.008 
43 o. 163 U03 

e.., 44 0.046 0.001 
4 5 -0, 064 0.005 

---------...... ---....... ------.. ------ ... ·---·---- ...... ----------------- -----

d n.htr 1: CRH Iden ti ly 2: CP.I 2:14 rn Jmuy 23, 1992 

.st nm : ALL_Slft 
afrTe Veiqht : 1.0000 Solution Voluae: : uo 
n-Peil Jntegr1tions : 3 Off-Pei~. Integr1lim : 1 
---" --------- ---- --- ------------------------------------------------- Zr Sr Ii h Hq Sn Si Al 

( ppb) ( ppb) ( ppb l ( pob l ( PP• l (ppb) Cppb) ( ppb) 

e• ·IU41 -0. 9 66 ·24.088 -14.882 -2000.000 -).036 -5.720 -58.156 
'• 

.D. tm o.m D,044 6.379 37.b5:i 4.878 Z-976 4.m 

M.D. 17 .587 2. 406 62.454 42.860 I. 883 96.862 52 .030 7.835 

V Zn Cu Li Co Ni l1 En 

e<:r 
(ppbl (ppb) ( pob) (ppb) ( ppb l ( ppb) (ppb) ( ppb l 

-5?.463 -1.m 44.178 -3. 971 98.HI 73.121 -1.m -2.189 

.D. 38.260 o.m 0.134 0.737 1.416 4 .818 4.m o.m 
R. S. D. 64.342 c1.m 0. 303 18.H? 1.m 6.587 m.114 15,242 

Fe Ca Cr Md Ce 51 h f 

( ppb) ( ppb) ( ppb) ( ppb l ( ppb l (pp~) ( ppb) ( ppb) 

ean . -4.794 -14.673 15.625 ·87 .685 -110.082 ·126.962 ·2.379 4.637 

• C. 1.132 0.098 0 .837 8.m 20.842 lJ.m 0. 070 14.m 

R.U. 23.621 0.666 UH 10.084 18.933 10.834 2. 961 rn.m 

~q As Na ~o SP Ag Pb 

( ppb l (ppb) (ppb) I ppb) ( Pi•b) ( ppb) (ppb) (ppbl 

:m -17,963 -3. 287 ·1?.344 -12.776 -2.004 25,500 14. 100 3.622 

J. s.m o.m 14.876 12.125 1.675 38. 908 I.II& 14. 068 

R.SJ. 30. 381 7,&98 7 & • 906 94.902 83.551 m.m 7,714 388.m 

Ti Cd t r Kn Sb V Je 
( ppb) ( ppb) (ppb) (ppb) ( ppb) (ppb) (Hbl (ppb) 
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, D. 
k.U. 

-J .m 
o.m 

14.561 

7.m 0.663 
I. I ?8 I. 607 

1s.m m.m 

· B3 .729 30,m m.m 
1B.m o.m - 4L7b7 
22,04& o. 839 29 . B88 

. 

JI WHC-SD-WM-DP-025 

ei n 

'0. 
R, S. D, 

lppbl ADDENDUM 11 REV 0 
-2~ .081 
32,226 

128.484 

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

orrede~ Count~ Sl.ilistic1 2:16 Pft Jmuy 23, 1992 
ask me : ALLJ!ft 
mle ~eight : 1.0000 Solntioft Yolm : 1.00 
n·Pe.k In teQfi \ions : 3 0fHe1k lnteqn lions : I 

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

nalyte Chanel ftm lpulm U. lpulm a.s.1. lpulm 
. ----- -...... -- .... -----.. -- ......... --·--- .. ----------------- ·------- ...... ·--- ... ---.. 

!g 

;i 
i i 

.o 
·lj 

. a= 
:U 
,,--

} '> 
•lb,. 
:e 
St 
la 

Se 
Aq 
?b 
Ii 
Cd 

2 
3 

B 
9 

10 
II 
12 
I 4 
15 
16 
17 
18 
19 
2') 

21 
n 
24 
25 
2b 
27 
28 
21 
30 
31 
32 
33 
34 
3'., 
36 
37 
38 
39 
40 
42 

0.016 0.004 
o. 012 

·0.181 
0.016 
1.m 
o.m 
0.707 
1.548 
0.017 
U42 
2 .192 

-o.m 
2.095 
1.961 

·0.005 
·O. 086 
t.m 
3.025 
I.ZOO 
0.029 
o. 021 

·0.036 
8.230 
0. 021 
0.014 
2.312 
0.388 
0.942 
1.m 
9 .178 
1.m 
o. 264 
UBI 

I I. 508 
2.m 
o.m 
4,907 
o.m 

0.004 
0.020 
0,01 I 
0.028 
0,026 
0,005 
0.022 
o. 022 
o.m 
0.019 
0.003 
0.008 
o. 020 
0. 001 
0.002 
0,005 
o.m 
0 .003 
o.m 
0 .007 
0.014 
0.m 
0 .002 
0.008 
0. 008 
0. 014 
0.013 
0. 009 
0.013 
o. 004 
0. 006 
0. 003 
0.047 
0,020 
o.m· 
0.022 
0.003 

100.m 9.m 
I. 838 0 .1 OB 
1.m I. 083 

206 



·---u 0.727 0. O~I -

44 2.m 0.016 WHC-SD-WM-OP-025-
4~ o. 011 0. 004 ADDENDUM 11 REV 0 

--- --- ----- ----··-------- ------·------·-------- --- -- ...... ------- -·-- -- ~ 

entity 1: CCY-4 Identity 2: CCV 2:16 r" ,lmary 23, 1992 

1sk am : All_Slft 
,,pl e Weight : I. 0000 Solutio• Yolm : I 1.00 

1-ftit lnteqr•lions : 3 Off-Pe•k lnteqr•tions : l 
-.. ---- ... ----- -- -- .. ------ ........... -- ...... --..... --------- .. ---------.. -...... -.... -----

Zr Sr Ii T • Ha Sn £i Al 

(pp~} (ppbl ( PP~ l (,Pb) (ppa) (pp~} I ppb) I ppb l 

;in -12.662 -0.496 -161.m o.m -2021.739 7. 79 I m.m rn.109 

• D. 1.832 0.168 20.919 1.m l84Ull b.071 3.024 v.m 
k.SJ. 1U67 3-.i.m 12.m 1m.os4 91.m 77.929 UB2 2 .086 

V In Cu Li Co Hi l• Ea 

( ~P~ l (rp~l (ppb) I prb l ( ppb l (ppbl ( ppb l (ppb} 

ea t),323 m.301 472.986 -1.m m.oo~ m.rn ·6.791 -1.821 

. D. 31.789 2.192 2.238 0.269 1.772 4.690 2.m 0.130 

~ D. 9842.72? o.m o.m 16. 888 o.m 9.m 34.644 1.m 

Fe C• Cr Nd Ce St 8• r 
( ppb) ( p~b) (ppb) (pp~) (ppb) (ppb) (ppbl (ppbl 

El 4?0.871 461. 231 498.612 -89.m ·119.~06 -161.707 499.971 69.371 

• D • 1.m 2.079 t.m 2U37 19.86') 40.942 1.499 10.m 
• R.U. o.m L45! o.m 2~.m 16. 618 2Ul9 o. 300 15.272 

M s "g As Hi "o Se Aq Pb 

( ppb l ( ppb) ( ppb l ( ppb) ( ppb l (ppb) (pob) ( ppb) 

ean -11.m 501.316 487.798 m.m 483. I 17 m.247 518.871 485.974 

.P. 9. 278 1.838 18. 604 7. 896 2.m 37.m I. 284 11.310 

: U.D. 78.993 0.367 3 .814 1.568 o.m 6.550 0.247 2.327 
·• I 

Ti Cd , "n Sb V 8e 

(ppb) (ppbl (ppb) ( ppb) ( ppb l ( ppb) ( ppb l (ppb) 

le m.122 486.468 464.424 5066.106 m.o67 483.m 492.409 478.263 
i.O. 0. 414 I. ?66 4. 004 31.m 2. ~l 0 14.m 0.802 2.932 

. k 0. 084 0.404 0.862 0.620 o.m . 3.018 0.163 0.613 

Tl 
( ppb l 

1ein m.m 
: .D . 26.m 
: R. S. D. 5.m 

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

:omcled Counts St1tislic! 2:18 P" Jmary 23, 1992 
risk rim : All_Sl" 
3aple Weiqhl : 1.0000 Solution Yolm : 1.00 
ln-reak lntegr•tions : 3 Off·Pe•k hteqrations : 1 

An•lyte Channel "m lpulses 5.D. hwlm '-P..U. lpulm 

Ir 0 .012 0 .006 
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2 -0. 001 0. 004 -- -
3 -0. 062 . 0, OJ 2 

-0. 021 o. 004 WHC-SD-WM-or:..025 
l. 503 o.m ADDENDUM 11 REV 6 -

;. 

7 -U09 0.017 

8 0.085 0.003 
o.m 9,01 4 

10 0.024 0. 01 l 

11 0.033 0 ,007 I 

12 0.042 0.002 
14 -0.031 O.Oll 

15 -0.017 0.011 
16 -o .m 0.011 
17 -0.002 0. 002 

18 -0,079 o. 004 
19 -o.m 0.010 
29 0,037 0 .001 
21 -0.010 0. 003 
22 9. 099 o.m 
24 0.022 o. 008 
2~ -0, 023 0,004 

26 -0.003 0.002 
27 9.012 o.m 
28 0,013 o.m 

°" 21 0.002 9.001 
30 -0. 00 7 0.003 
31 0.119 o. 012 
32 -0. 013 O.M7 

e . 33 -o.m 0 .009 
q i"':" . 34 -0.127 0 ,004 

35 -0.020 0,009 

36 -0 .108 0.004 
d ,. 37 -o.m 0,020 

38 -0. 0 l 9 Ul4 
39 -o.m o.m 
40 0.006 0.001 

b- 42 -0. 007 0,011 
n o.m 0 ,002 
44 -0.006 0.001 

' l C,,. 4 ~ . -0.060 0.008 
... -·--- ..... ----... ·-·---- .. -- .............. --------------· ---- ................... -....... -...... ----

denlily I: CCH Identity 2: m 2:18 P" Jmm 23, 1992 
·1s~ me: ALL_Sl" 
iuple VeiQhl : 1.0000 Solution Yolu1P : 1 ,00 
)n-reif: Jnlegnlions : 3 Off-Peik Jnteqntions : 1 
---------------·----------------·---··-·----·-------·------·----------

Zr Sr Ii 1l HQ Sn Sl Al 

( ppb) (PP•) (ppb) ( ppb) ( PP• l ( ppb) ( ppb) (ppb) 

lein -!UH -1.020 -n.m -23.387 -mo.m -0.236 -23.979 -63.002 

i.,. 2.rn 0 .163 12.m 2. 240 160?.870 3.981 2. 286 5. 670 

: R. S. D. 20.m 15.m 20.m 9.578 1~.m 1686.192 9.m 9.000 

w Zn c, Li Co Ni La Eu 

( ppb) ( ppb l (ppb) ( ppb) (pp~) (ppb) ( ppb) ( ppb) 

' 11 12.m -43.499 -6.034 -4.277 -1.m -o.m 6,792 -1.344 

14.856 o.m . o.m 1. 117 2.m 2.712 8. I ~O 0. 271 
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R.SJ. 

tan 
. D. 
I:. S. D. 

• D. 
R. S. D. 

ean 
.D. 
P.. 5. D. 

lei 

.• D. 
' .5 .D . 

116.381 

Fe 
(pp~) 

·8.498 
3.271 

38.m 

I prb) 
·8.173 
5.m 

61. 921 

Ti 
(ppb) 

-Ul3 
o.m 

11.m 

11 
( ppb I 

o.m 
56.m 

ao10.m 

1.367 

Ca 
( ppb ) 
·43.456 

0.m 
0.m 

"q 
lppb) 
-tm 
0.m 
5.m 

Cd 
I ppb) 

-2.m 
~.m 

28.W 

6.663 26.118 161.000 

Cr Nd Ce 
(ppb) ( pp b) ( ppb l 

• 7. 812 ·5U65 ·116.679 
I. 107 iu67 21.222 

14.174 45.m 18.1 88 

As , lh "o 
I ppb) I ppb) ( ppb) 

-22.362 -s.m ·e.118 
uu 1.m 2.m 

18.545 141.152 3;,. 918 

J l "n 
( pp~) (ppb) (ppbl 

-1.790 -m.191 0.031 
2,787 31.005 0 ,058 

m.688 20.644 1sa.m 

-°' --. --- ------------- -------------- ---------- -------------- -------

~ tied Counts Statistic~ Z:20 Pft Jamrr 23, 1992 
as k nm: ALL m 

:~,pi'e Weiqhl : - 1.0000 Solution Yolm : 1.00 
in• al: lnleqr•tions : 3 Off-Pe•k lntemlions : 1 

,ri tl.fJ e Channe I nm kpulm 5.D. lpulm ~F..S.D. l pulm 
--. ·- ------- .. -------...... -----.. -·------· .. -------·----------·-- ... -- .. ------
r- -o.m 0. 006 

;r 246.646 o.m 
1j • -0.089 0.027 
ia 5 -0.034 0.011 
100' 6 1.538 0.008 
in 7 20.m 0. 130 
,i 8 0.077 0.008 
~I 0.078 0. 016 

10 0.612 o.m 
In 11 110.026 0.070 
.u 12 21.043 0.032 
.i 14 98.477 o.m 
:o 1 S 40. 920 0.037 
~i 16 20.m 0. 026 
. l 17 -0. 004 0.000 
:U 18 -0.067 0.006 
: e 19 14.917 0.064 

-• 20 56. 872 0.081 
! r 21 12.006 0.024 
ild 22 o.m 0.033 
:e 24 0.069 0,00) 

'.i i 25 -o.m 0, 006 

859.617 119.991 20 .1 4 5 WHC-SD-WM-DP-025 -
.. 

ADDENDUM 11 REV 0 
s, F• p 

IP P bl' I ppb l I ppb l .. 
-m.m -2 .m 11. m 

11.912 0. 106 2~. 022 
9. 686 4.?02 m.001 

Se Aq Pb 
( ppb) ( ppb) ( ppb l 

-U27 -9,519 -28 .374 
21.792 I. 203 u.m 
m.m 12.638 58. 500 

Sb y Pe 
( ppb) (ppbl (ppb) 

-77 .221 U13 o.m 
60,760 t.m 0.108 
78.694 53.m 43.297 

-1 
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26 163 .rn 0. 269 
27 0.175 
28 0.128 

0. 007 
0 .006 

WHC-SD--:WM-DP- 025 
ADDENDUM 11 REV o 

29 22.m 0.012 
30 -0. 002 0.013 

3 I 16.313 o. rn 
32 0.006 0. 004 
j} 0. 42 1 0. 008 

34 1.079 0. 003, 

35 -0 .009 o. oo, 
36 -0.112 o. 003 
~7 22U03 0.408 
38 24.378 0. 087 

59 o. 843 0. 00 1 

40 48.026 o.m 
42 O.B?b 0.010 

43 0.917 0,002 

44 -0. 008 0.000 

4~ -0.063 0 ,005 
-----.. ------.. ------------ .. -.. -- .. .. ---- ...... -----------... ·-----.. .. .. ----.. ---. 

dell+Hy I: SST! m 1B48Ac Identity 2: hmt 
,sk nm : ALL _Slft 

2:20 Pft ,lanmr 23, 1992 

a <t lleighl : 1.0000 Solution Yolm : 1.00 

n·w:- _1ntegr1tions _: __ 3 _ ._off-Pea~ _integrati ons_: __ 1 _______________ _ 

El 

•• I 
.ean 
.D_ 
. R. s.D . 

.ean 
; , D, 

. R.SJ . 

ie,n 
;.D , 

: R.SJ. 

\m 

3 .c . 
·. k. U. 

Zr 
I rpb) 
-36.m 

2.m 
o.m 

II 
( rpb) 
819.361 
84.977 
l O. 371 

Fe 
(ppb) 
4869.m 

20.no 
o.m 

s 
( Prhl 

40 . 417 
7.237 

17.905 

Ti 
( ppb J 

-5.285 
L414 
i .833 

Tl 

Sr 
( ppb) 
9927.27? 

13.m 
0, 136 

ZR 
(ppb) 

9776.646 
6.245 
0.064 

Ca 
( ppb) 
muB7 

13.676 
0. I 43 

"g 
( ppb l 
497U54 

2.657 
0.053 

Cd 
(ppbl 
9421.m 

17. I 56 
0 .182 

8j 
( ppb) 
-71.914 

28.341 
39. 410 

Ctt 
( ppb) 
4868.261 

1.m 
0.154 

Cr 
( ppb) 
m1.m 

,.m 
0 .198 

As 
( ppb J 
-u.m 
16. 473 

121.m 

, 
(ppb) 

mo.001 
17.399 
o.m 

Ta 
(ppb ) 
-Jl.679 

7.254 
22 .898 

Li 
(ppb) 

10028.924 
46. 381 

0.462 

Nd 
(ppb) 
-22,766 

14. ?II 
6~ .m 

Na 
( ppb l 

10010.020 

Ha 

( PP• l 
m.rn 
~2J.m 
267.361 

Co 
( ppb) 

9662.387 
8.617 
L089 

te 
(ppb) 

16.212 
13.069 
8~.m 

fto 
(ppb) 

0.0~0 
31,913 1. 317 
o.m mrn5 .791 

X 

I ,Pb) 
mu90 

3.m 
0.066 

"n 
I ppb) 

4818.293 
t.m 
o.m 

Sn 
( ppb ) 
m3 .m 

30.687 
o. 620 

Ni 
( ppb l 
m2.021 

&.127 
0 .1 27 

_s, 
(pp~ ) 

-1118.677 
16 .934 
I. 514 

Se 
( ppb ) 
m.6ao 
n.m 
8.729 

Sb 
(pp~) 
4903.789 

54. 4 20 
1.110 

Si 
(ppb) 
-29.479 

5.m 
18,096 

La 
(ppb) 

-1.m 
0.000 
0.000 

Pa 
(ppb) 
9997.m 

16.415 
0 .16~ 

Ag 
(ppb) 
373.667 

!. 02 1 
0.273 

y 

(ppb) 
-o. 461 
1.m 

313.818 

Al 
(ppb) 
-rn.m 

6.m 
3.822 

[~ 

(ppb) 
-o.m 
0. 396 

67.m 

r 
(ppb) 
1142.m 

50 .174 
4.393 

Pb 
( ppb) 

-9.m 
D.403 

170.089 

le 
I ppb l 

-0.062 
0.000 
o. 00 0 
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?!ft 

''. U.D. 

lpp~) 
· 20 .393 
32 .m 
m.m 

ir rect ed Counts St,tistics 2:23 P" Jm,ry 23, 1992 
I . 

isk nm : ALL _m 
llple Weight : 1.0000 Solution Yoluae : 1.00 
d eal: lnlm,tions : 3 Off·Pe,~ ln\egnlioH : l 

ulyte Chme l ftm Xpulm 5.J. lpulm iR.S. D. loulm 

-0. I 44 0 .004 
-0. 011 o.m 
4.886 0.041 

-0. 024 Ul2 
6 I, ~41 0, 014 

-0. 08 3 o.m 
8 0.024 0 .009 
9 1.194 0,041 

10 -0.012 0.016 

" II o.m 0.011 
12 o.m 0. 004 
t ~ -0,011 0.002 
l S -0,026 o. 003 
t 6 -0. 071 0.008 

, 17 
' 

1,278 : 0 .004 
18 1s.m o.m 

r, 19 0.036 0.007 
20 0.407 0. ~~4 
it -0.013 o.m 
·22 il.847 o.m 
24 I. 865 0,006 
25 1.802 0.004 
26 -0. 4 38 0,006 
27 0.021 0.004 
28 0. 016 0. 008 

•10- 29 0,009 0.001 
30 o.m 0.006 
31 0,237 0.024 
32 U12 0.003 
33 -0.044 0.017 
J4 16.431 0.052 
n i.m o.m 
36 -o.m 0.010 
37 ·O, 160 o.m 
38 -0.007 o. 020 
39 -0 .04 7 0. 008 
40 -0. 013 0.002 
42 -0.021 o. 004 
43 0.060 o. 004 
44 -0. 008 0.002 
45 -0.036 0,004 

---·-... -- ----- ... -·---------- ... -----------------------------------... -----.. 

WHC-SD-WM-DP-025 
ADDENDUM 11 REV o 
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1en\i\y 1: sm mmm Identity 2: Dim\ 2:24 Pft J1nmy 23, 1992 

l,k nm : m_Slft WHC-SD-NM-DP-025-
llrle Veiqh\ : 1. 0000 Solalioo Yolm : 1.00 ADDENDUM 

n\eg ra tions : 
, Of Heit. In leg rations : J 

---.. ---------- .. ----.. --.... -------------------.. -... ---- .... ------ ---
Zr Sr h T • Ho 

( ppb) ( ppb) ( ppb ) ( ppb) ( P pa ) 

ein -86. 094 -1.rn 5138.:m -25,098 369.565 
• D, t.rn 0.20? 42.738 7.967 920.00~ 

r..s.o. 2 .150 14 .m 0.832 31.756 m.942 

V lo Cu Li Co 
(ppb) (ppb) (ppb) ( ppb) I ppb I 

:eaB -37 .188 -2 6. 000 6.113 -3. 021 -:l .777 

.L 22 .563 o.m o.m o.m 0.818 

. R.5.D. 60.673 3.672 13.334 6.742 21.651 

Fe Ca c, Nd Ce 

( pob) ( ppb l I ppb) I ppb) (ppb ) 

lean 5.122 19,1/.5 -9. 068 muso ,on.m 
; • D, 2.176 0.600 3.720 22.020 17.043 

: ~ .. 42.496 3. 130 41.023 0, 421 o.m 

s ft~ As NI fto 

(ppbl (ppb) I ppb l I ppb) I ppb l 
1e in -5 .m -3. 214 96.rn 67.421 1. 688 

:, ~ , 9.330 0.219 7.m 14.998 0.796 

: R.U. 167.843 6. 818 7,732 22.m 47. 106 

~ 

Ii Cd 8 r ftn 

(ppbl I ppb l (ppb) (ppb) (ppb) 

1fa -8.356 -3.767 o.m -81 .m -1.rn 
i J. 1.29:l 1.032 3,929 48,336 o. 174 

: f:6\_i. D.469 27. 387 m.m ~1.m s.m 

l l 
( ppb) 

~P~ft 174.165 
; ,L 24. 696 
~ R!?J, 14. I BO 

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

~omcled Counts St,tis\ics 
!ask nm : ALL_m 

2:25 rft ,Imm 23, 1m 

iufle ~eight : 1.0000 Solution Volm : 1.00 
On-Pea~ Integrations : 3 Off-f'uk Intemtions : 1 

Andrle Cham! flm lpn!m S.D. hulses '-R.U. lpulm 
--.. -.. -----.... ------ .. ·--------·-------------------- .... ----- ..... ----· .... -----
Zr 23.m 0.039 

Sr 2 0.008 0.008 

Bi 3 -1.845 0,0lO 

!1 ~ t~.m 0 .063 

f 6 26. 881 0. 054 
0.068 0.042 

.'\ 

11 REV 0 

Sn 
( pp b) 
-1). 706 

8.213 
46. 386 

Hi 
I ppb I 

-3.336 
1.805 

H.m 

St 
( ppb) 
5313.077 

10.m 
0 .197 

Se 
( prb) 

37.BH 
49.632 

131.m 

Sb 
I ppb l 
-m .2s4 

24.0H 
15.m 

·--_;_ 

' 

Si Al 
( ppb) ( ppb) 
-64 .m 291.196 

~.m 17. I 79 
9. 177 uoo 

L1 Eu 
( ppb l ( ppb) 
m2.101 5113 .733 

14.693 14.739 
0.281 0. 288 

Pa p 

( pp bl I ppb) 
-28.707 69,371 

0.336 28.030 
1.170 40.407 

Aq Pb 
(ppb) (ppbl 
m1.m 4853.101 

16 . 659 81.122 
o.m 1 .672 

y Pe 
( ppb) (ppb) 

28.954 -0. 06 2 
2.631 o.m 
9.086 m.797 

212 



8 12. 673 0,028 -· ·--
9 12 .1 83 0. 024 

10 31. 781 0.062 \-IHC-SD:-WM:_DP-0 2 £ 
11 0.143 0. 00 3 ADDENDUM 11 REV 0 
12 0.0~6 0. 005 -
14 -o.m 0. 008 
15 -0.080 0.019 
16 0. 30 I 0.023 
17 -0.006 o. 001 
18 -o.m o. 007 
19 0.002 0.009 
20 0.137 0. 001 

-1 21 0.019 0. 00 I 
22 -0.099 o. 051 

I 24 0.021 0,013 

n -0.100 0.007 
26 -0.016 0 .008 :1 
27 1,476 0.014 
28 4.m 0.027 
29 0.011 0.001 
30 J.973 0.015 
31 o.m 0. 003 
32 32.008 0.017 
33 t.m o.m 
J4 -0. 120 0.011 
n -0.067 0.007 
36 37.068 o.m 
37 -0.27} o.m 
38 0.018 o.01r 

• 39 -o.m 0.005 
40 0.017 ' 0 .002 

b -.f'\ 42 o.m 0.003 
u 14.488 o.m 

~ 44 ~4. 202 o.m 'P 

I , 4~ o.m o.m 
. .., __ ... -..... -----------· ---... --·------------------------------- ... ---------- .. 

dih'O h 1: sm mmm Identity 2: limt 2:26 P~ Jmuy 23, 1992 
;iSk nm : All_Sln 
il , Veiql,t : l.0000 Solutio1 Volm : 1.00 
1n-Ptik lnte,ritions : 3 Off ·Peik lnteqritions : I 
....................................................................... ................................................................. ........ 

Zr Sr Ii Tl Hq Sn Si Al 
( ppb) ( ppb) (pp•) ( ppb) (ppt) (ppb) (ppb) (ppb) 

lean 10674.526 -0. 6 71 ·1710.248 10104.822 1mm.u1 17 .863 8283.m 4855.891 
i .J . 11.m o. 314 31.073 40.246 m2.m 10.024 18.m f.8 21 
'. R.U. 0.165 46.862 t.m 0.398 0.213 56. I 17 0.224 0.202 

V Zft Cli Li Co Hi • Li [1 

I ppb) (ppb) ( pJb) ( ppb) (ppb) lppb) I ppb) lppb ) 
1ean mn.m -33.618 -2.707 -3.632 · 16.603 es .m ·10.866 -6. 330 
i J. 87.528 0.273 1.097 0.808 4. 506 t51I 2.m o.m 
~ R.S.D. o.m 0. 811 40 . 524 22.m 27.139 6.m 21.652 1.m 

Fe c. Cr Nd Ce St Bi p 
( ,,~) (ppb) lppb) ( ppb l ( ppb l lppb) ( ppb) ! pp) l 

,1m -~.m ·2b.m tm -143.332 -121.m -m.314 -2. 928 IOW,460 
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o. 2. 930 
~.u. 48 .893 

1 rr~ l 
ml . 563 

311 . b 14 
x.~ .u. ·>. m 

Ti 
I Jpb) 

m ~032 ,m 
.o . ?.m 
U .D. 0.193 

Tl 
( ppb) 

m 5038.127 
.L 30.m 
. R.U. 0.600 

O. OY~ 

o.m 

~Q 

I rrb l 
-2.84? 
0.127 
4.m 

Cd 
I oob) 

-8.683 
1.055 

12.rn 

o.m n.m 3b.77l 

9 .67i 16.m 3~.m 

As Hi "o 
I prb l I ppb l I ppb) 

511!.728 J8 .m 10121 .895 
17.364 2. m UQB 

o.m 5. 586 0.052 

! ' "n 
( ppb) (ppb) ( ppb l 

~.436 -119.981 I. 124 
2.648 3UO~ 0. I 54 

48.719 25.rn u.m 

-------- -------·------------ .... ----·· --·-·-----·---------·-·-----·----

'• . 

;'O , 118 v.m ?4. l ~o 
--

U54 16.710 o.m WHC-SD- WM-DP-02 5 
-

Se Pb 
ADDENDUM 11 REV 0 

Aq ~ 

I ppb ) . ( pp b l I ppb) " 
m5 . B32 -7.294 -1 12. 89 I 

4U 24 3.397 12.m 
~.990 H.m I 0. 920 

Sb V ~e 
I ppl) I ppb l ( ppb l 

69.875 10054.502 1011 3.112 
16.548 I b. I 07 17.437 
23.683 o.w 0.172 
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