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

I have reviewed the Inorganic and Radiochemistry results reported in th is 
data package (when applicable). The results meet the requirements of 
"242-A Evaporator Feed Characterization Project - Statement of Worku -
WHC-SOW-91-0002. This data is an accurate representation of the data 
generated for the requested laboratory analyses performed. 

tltt r1zf-2-
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 Specialist 
Data Coordinator 

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the Hanford Site• - WHC-SD-CP-QAPP-002, unless superseded by the Statement of 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

L. Markel 
Laboratory Q.A. Officer 

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

M ager 
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 ( r_ef erred to as 102AW in the remainder of .this report) the 
feed tank prior to the evaporator. 

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

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

The inorganic constituents requested for analysis on the three tanks were 
divided into the following categories; metals by Inductively Coupled Plasma 
( ICP), meta 1 s by Atomic Absorption Spectroscopy (AAS), and conven_t i ona 1 
parameters by specified methods. The results were obtained using approved 
methods as specified in Table I of the SOW. Quality analyses, including 
number and frequency, were performed in accordance to guidance found in Table 
2 of the SOW. The parameters analyzed for from the three tanks are: 

Metals by ICP 

Silver 
Aluminum 
Barium 
Cadmium 
Chromium 
Iron 
Magnesium 
Manganese 
Sodium 
lead 
Zinc 

1 of 2 

Ag 
Al 
Ba 
Cd 
Cr 
Fe 
Mg 
Mn 
Na 
Pb 
Zn 



Metals CMS} 

Arsenic 
Selenium 
Mercury 

Conventiona]s {IC) 

Fluoride 
Chloride 
Nitrite 
Nitrate 
Phosphate 
Sulfate 

WHC-SD-WM-DP~ o2s . 
Addendum 10 Rev 0 

Conventional {Specified Methods) 

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 fo~ some 
analytes of concern. The Quality Object_ives 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~-

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 
lnorganic Chemistry PAL 

2 of 2 --· 5.1 
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Problems encountered: 

242-EVAPORATOR FEED CHARACTERIZATION 

INORGANICS CASE NARRATIVE 

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

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

1 of 2 
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Hanford Operations and Engineerina Contractor f0t the US Department d Energy 



Analyte 
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Detection 

Required 

Arsenic (As) 5 
Cyanide (CN) .10 
Mercury (Hg) .20 
Anvnonia {NH4) 500 
Hydroxide (OH-} 1700 
Selenium (Se) 1 
Total Inorganic Carbon (TIC} 5000 
Total Organic Carbon (TOC) 500 
Fluoride (F} 6000 
Nitrate (N03} 5000 
Chloride (Cl} 4000 
Nitrite (N02} 5000 
Phosphate {P04} 10000 
Sul.fate {S04) 10000 

Aluminum {Al) 50 
Barium (Ba) 2 • 
Cadmium (Cd) 1 
Chromium (Cr) ' 5 
Iron {Fe) 10 
Lead (Pb) 5 
Magnesium (Mg) l 
Manganese (Mn) 2 
Silver (Ag) 5 
Sodium (Na) 60 
Zinc {Zn) 2 

Limit (ppm) 

Actual 

.005 

.010 

.002 

.100 
17.000 

.005 
5.000 
5.500 

.090 

.240 

.040 

.180 

.130 

.130 

.075 

.003 

.004 

.004 

.007 

.030 

.0001 

.001 

.018 

.048 

.002 

Detection limits for the analytes required in the Statement of Work are 
listed for each set of samples. These instrument detection limits vary 
according to the analyte and instrument and were generated in accordance with 

n-. the Request for Special Analysis (RSA), the internal memo, "Reconvnendations 
for Tank Farm Waste Analysis" by T. D. Blankenship, dated November 26, 1990, 
and references the document, "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. 

J. H. Tillman, 
Inorganic Che 

f7L 
anager / / 

stry PAL 
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Detection Limits of Radionuclides 

Listed below are the detection limits for indicated radionuclides for sample 
R941. 

Radionuclide 

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

DL uCi/L 

1.3x10•1 

9.0xlO+o 
1.4xl0+1 

7 .8x10•1 

2. 6x10•1 

2. sx10•1 

9. ox10•0 

1. Sx10•1 

1. 4x10•2 

l.0xl0+1 

*Based on the gamma peak of daughter Bi-204 

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

- 5. 3 .1 
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242-EVAPORATOR FEED CHARACTERIZATION 

INORGANICS CASE NARRATIVE 

TANK: 103AP 

Problems encountered: 

A Non-Conformance Report {NCR} was generated for three samples from Tank 
l03AP. The samples involved were 3AP891-l, 3AP891-2 and 3AP891-3. Sample 
3AP891-l and 3AP891-2 were received into the laboratory with the custody seal 
improperly attached. The client reviewed these sample containers and granted 
permission to proceed with the analysis for 3AP891- l and 3AP891-2 because t he 
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 cust ody seal for Sample 
3AP891-l {R933} was not on properly. This sample was approved for analysis 
after consideration and review by the client. 

3AP89 l-6 (R94 l) 

The spike was inadvertently not analyzed for Hydroxide {OH} 
concentration. 

The percent deviation for Aluminum, Sodium and Silver were outside the 
1 imits or ±25%. 

Anal~te Percent Deviation 
Initial Final 

Aluminum 133 
Sodium 148.8 180 
Silver 37.2 

No spike was added for Magnesium and Sodium for this sample. 

n T~llman~{~ # 
Inorganic Chemistry irPAL/ 

Hanford Operations and Engineerinc Contractor lo( the US Department of Ener1Y 
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Internal 
Memo 

From: Office of Samp 1 e Management 16500-90-090 
P~n~ 3-3869 M0-346/200W TG-08 
Date: November 26, 1990 
Subject: RECOMMENDATIONS FOR TANK FARM WASTE ANALYSES 

To: T. D. Blankenship Rl-62 

cc: J. D. BriggsJ{/tf, T6-14 
J. A. Eacker Rl-51 
o. L. Ha 1 gren ~., Rl-51 
J. H. Kessner) TG-00 
E. J. Kosiancic S0-61 
C. R. Stroup T6-07 
RLW File/LB 

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

The referenced Internal Memo requests informatfon regarding laboratory 
analytical capacity for a variety of analytes to support Tank Farm and 
Evaporator operations. Specific comments and suggestions for each have been 
prepared along with information on suggested minimum quantitation limits . 
(MQLs) for the needed analyses and recommended reporting .formats. With the 
exception of Nb94

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

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

Table 1 
Table 2 
Table 3 

Table 4 
Table 5 
Table 6 

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

If specific needs different from this standard are required for a given 
program, these needs must be defined in the program's Waste Analysis Plan 
(WAP) or equivalent documentation and negotiated with the laboratory to assure 
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compliance. While it is expected that in most cases specific needs will be 
more stringent, if less stringent requirements are appropriate, these should 
also be defined in the WAP. This could significantly reduce analytical costs 
and turnaround times. 

Characterization of Waste Streams Discharged to Double Shell Tanks {DSTs): 

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

Analysis of- the samples to meet the needs for hazardous waste designation will 
require more stringent quality assurance than for processing parameters. 
Thos~ components that fall under both needs will likely be required to be 
analyzed by both protocols. Unfortunately, analysis turnaround times for 
designation will likely exceed needs for normal processing parameters. If 
processing parameter analysis results show a component to significantly exceed 
a hazardous waste designat1on limit (e.g., a sample is sufficiently caustic to 
qualify as a extremely hazardous waste based on corrosiveness) reanalysis of 
the sample under the more stringent protocols would not be necessary. In no 
case will analysis performed to processing parameter protocols be suitable for 
designation as an intermediate level or as nonhazardous waste. 

DST Characterization Analysis: 

All of these analyses will be required to be performed to hazardous waste 
designation protocols. Currently, no analytical capacity exists to perform 
Nb94 analysis. This long lived (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 (TD) analys i s to the analysis request 
should allow for screening for significant levels of unaccounted for beta 
activity and assessment of the needs for additional specific beta emitting 
radionuclide component quantification. 

Analysis for Pu238 at the 222-il
6
Laboratory is complicated by the presence of 

this isotope in the spike (Pu ) added to the analysis to allow cor:rect1on 
for overall yield 1n the procedure, FOf:...ITl~\t oxpocted samples, Pu 311 activity 
will be only a small fraction of the Pu 3914 activity and may be approximated 
using isotopic ratios based on historical irradiated uranium processing • 

..-.--t. 
r,t-11. 
5 !.;;; ....... 
5.6 
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Samples having greater than normal PuZJa (e.g., associated with previous 
irradiated thorium processing) ~ctivity will be detectable using the current 
procedures. In these cases, Pu2 8 activity can be quantified either using a 
special analysis or through determination of isotopic ratios based on mass 
spectral analysis. 

Analysis of Samples for the 242-A Evaporator: 

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

General Comments: 

Analysis of two major hazardous waste designation groups were not requested 
for any of the streams; semivolatile organics and Toxicity Charact,eristic · 
Leaching Procedure (TCLP). If these analyses have not been assessed for 
inclusion in the requested analysis, it is reconvnended 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 $1500 for those samples containing greater than 1i solids. For liquid 
only samples, no additional preparation is required for TCLP and the analytes 
of concern are already included in the analysis requests. 

'T'F1. 
4-rr. ·1"1.. 
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If you need any additional information or have any questions, pl ease call me 
on 3-3869. 

R. L. Weiss, Principal Scientist 
Of fice of Sample Management 

jmd 

Attachments - 7 

CONCURRENCE: 

C):/. 
Date 

Date 

l l Lzg/ 9~ 
/ ' 

?51# 

-rf: t. --- 1 .,i. •11. 

5.7 
-~ s.s 



M 

WHC-SD-WM-DP-025 
Addendum 10 -Rev o 

TABLE 1 
RECOMMENDED ANALYSIS MINIMUM QUANTITATION LEVELS 

for TANK FARM WASTE ANALYSES 

16500-90-090 
Attachment l 
Pagel of l 

~nalyte High SaH Low Sa]t ~ni!] yte High Sa]t LQw Sa]t 
Liguid or . Liquid Liquid or Liquid 
Solid/Slurry So 1 id/Slurry 

Analyzed by Inductively Coupled Plasma Spectroscopy (ICP) 

Al 50 0.5 As 20 0.2 
Ba 2 0.02 Bi 100 0.5 
0 20 0.05 Cd 2 0.02 
Ca 0.2 0.002 Ce 100 I 
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 o.s Ag 30 0.3 
Na 60 0.6 Sr 2 0.02 s 60 0.6 Ta 50 0.5 
Th 20 0.2 Sn 2 0.02 
Ti 30 0.06 w 200 0.5 u 1500 15 Zn 2 0.02 
Zr 80 0.1 

Analyzed by Specific Atomic Absorption Techniques 

As s o.os Hg 3 - 0 .. 03 
Se 5 0.05 

Anion Analysis by DIONEX 

F 6000 10 Cl 4000 5 
N03 20000 10 N02 20000 10 
P04 10000 10 so, 10000 10 

Specific Analysis 

C03 5000 so T0C(carbon) 5000 50 
CN 0 .1 0.01 NH, 5000 50 
u 100 1 T0X(chlorine)l00 10 
OH 0.2 0.002 DSC * * 
Values for solids are as ug/g 
Values for liquids are as ug/ml 
·osc will be used to screen for the presence of exothermic reactions. 
Specifi~ quantitation limits are not required for this screening jf7. , .., t...., z 

---~. ~-9 
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TABLE 2 
RECOMMENDED ANALYSIS MINIHUH QUANTITATION LEVELS . 

for TANK FARM WASTE ANALYSES 

Analvte So1id/S1urry High Salt Low Salt 

Alpha Total 100 
Beta Total 350 

Liquid Liquid 

1 
3.5 

0.01 
0.035 

Radionuclides Analyzed by Ganvna Energy Analysis 

Co6o 4 4 0.04 Cs 137 5 5 0.05 
Ru Rh 106 50 50 0.5 

Radionuclides Analyzed by Separation with Beta Counting 

HJ 75 1.5 1.5 c,, so 0.5 0.25 
Nb94 * * • 
Se79 50 0.5 0.25 
Sr90 150 1.5 0.015 
Tc99 250 2.5 0.025 
1129 900 9 0.09 

-
-::i.. 

16500-90-090 ~ 
At tachmer+ " -

Page l i 

Radionuclides Analyzed by Separation with Alpha Counting/Alpha Energy Analysis 

Pu238 2001 21 0.021 

PuZJ9/Z4o 50 0. 5 O. 005 
Am241 100 1 0.01 
Cm244 100 1 0.01 

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

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

TP"t. 
1-,j-f'L 

5,9 
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TABLE J 
Page 1 

TARCET COMPOUND LIST (TCL) AHO CONTRACT REQUIRED QUANTITATION LIMITS (CRQL) 
I 

Q~nnt1,~t1o• L1mLt~• 
~ ~ Qo ~l)lUm!] 

Pestlrl~e,tAroclors cos Number , 1ctL urtKc Crc) 
98, nlph~•BHC )19-04-6 o.os 1,7 s 
99. beta• BHC ll.9-85-7 o.os 1.7 5 

too. delta•BHC )19-86-8 0,05 1.7 s 
lOt. gamr1a•BHC (Llndane) 5B•89•9 0,05 l.. 7 s 
102. Heptachlor 76-44-8 0,05 l.7 5 

l0J. Aldrin )09-00-2 0,05 l. 7 5 
10,,. Heptachlor epoxide l024•H•l 0.05 l,7 s 
105, EndosulCan t 959.90.n 0,05 1.7 5 
1.06, Dleldrln 60-57•1 0.10 J.) lO 
107. 4,4' •DOE 72.55.9 0.10 J,J lO 

108, Endrln 72-20-8 0.10 ),) .. 10 
109, EndosulCan 11 JJ2ll-65•9 0,10 J,J 10 
110, 4,4' •DOD 72.54.9 0,1.0 J.J 10 
111. Endosulfan sulfate l0ll•07•8 0.10 J.) 1.0 
U2. 4,4'•DDT 50-29-J 0,10 ),J 10 

lll. Hethoxychlor 72.4j.5 0,50 17,0 50 
lll,, Endrln ketone 5)494-70-5 0.10 ),) 10 
11.S. Endrin &ldehyde 7421•)6-) 0,10 ),) 10 
116. alpha-Chlordane 5103•71-9 0,05 l,7 5 
ll7. g&111111a•Chlordane 5103•74•2 0,05 l.7 5 

118. Toxaphene 0001.-)5-2 5,0 170,0 500 
l.19. Aroclor-1016 l2674•ll•2 t.o Jl,0 100 
120, Aroclor• l.221 11104-28•2 1,0 Jl,O 100 
121. A.roe tor• l.2J2 l.ll.41• 16 •5 2,0 67,0 200 
122. Aroclor-1242 5)469•21•9 1.0 JJ.0 100 

12). Aroc lor-121,8 12672-29-6 1.0 )J,0 -100 , 
124, Aroclor•l.254 11097-69-1 1.0 Jl,O 100 
l25. Aroclor-1260 11096-82-5 1.0 )),0 100 

* Quantltation llmlts llsted for soll/sedlment are based on vet velght, The 
quantltatlon llmlts calculated by th~ laboratory for soll/sedlnent, 
calculated on dry veight baals as required by the contTact, v1ll be higher, 

There ls no dlC!erentlatlon between the preparation of lov and medlWI 1011 
samples in this method !or the analysis of Pestlcides/Aroclors, 

.~r-z.. ,_,-z. "1?.. 

--5,10 
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TABLE J (cont) 
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- (continued) Q!.!.tM 1 i;.1 t ls?D l.Lmlt~• I 
Lov Hed . On 

UAtl?r ~ hll to l 'J!!!!J 
Se ml vr, \ a t ll t! s Ci'$ Number uc(\, 'llj/Kg; ue,/Kv Inv) 

69, 0 lbenzo !'ur an 1)2-64-9 to )'JO 10000 (20) 
70. 2,4-0lnltrotoluene 12 t-14•2 10 ))0 10000 (20) 
71. Dlethylphthalate 84-66·2 10 ))0 10000 (20) 
72, 4•Chlorophenyl•phenyl 

ether 7005-72-) 10 )JO 10000 (20) 
73. Fluorene 86-7J-7 10 lJO 10000 (20) 

11., 4-Nltroanlllne 100-01-6 . 50 1700 50000 (100) 
75. 4,6-Dlnltro-2-methylphenol 5)4-52-1 50 1700 50000 ( 100) 
76. N•nltrosodlphenyla.11ine 86-)0-6 10 ))0 10000 (20) 
77. 4•Dromophenyl•phenylether 101-55-) 10 ))0 10000 (20) 
78. Hexachlorobenzene ll8•74•l 10 ))0 10000 (20) 

79: Pentachlorophenol 87-86-5 50 1700 50000 (100) 
BO. Phenanthrene as-01-a 10 no 1.0000 (20) 
01. Anthracene 120-12•7 10 '.JlO 10000 (20) 
82. Carba~ole 86•74•8 lO ))0 10000 (20) 
8). Dl•n•butylphthalate 84-74-2 

' 
10 ))0 10000 (20) . 

84. Fluoranthene 206-44-0 10 ))0 10000 (20) 
85. Pyr·•n• 129-00-0 10 ))0 10000 (20) 
86. Butylbenzylphthalate 85-611-7 10 ))0 10000 (20) .. , 
87. J.l'•Dichlorobenzldine 91.-94-l lO ))0 10000 (20) r 
BB. Benzo(a)anthrac•n• 56-55-) · 10 ))0 10000 (20) 

89. Chrysene 218-01-9 10 ))0 10000 (20) 
90. bls(2•Ethylhexyl)phthalate 117-81-7 10 ))0 10000 (20) 
91. Di•n•octylphthalate 117-84-0 10 ))0 10000 (20) 
n. Benzo(b)fluoranthene 205-99-2 10 ))0 10000 (20) 

M 9). Benzo(k)fluoranthene 207-08-9 10 ))0 10000 (20) 

0,. 94. l\en:r:o(a)pyrene SO•J2-8 10 no 10000 (20) 
?5. lndeno(l,2.l-cd)pyrene 19)-)?•5 10 ))0 10000 (20) 
9(,. Dlbenz(a,h)anthracene 5l•70•l to ))0 10000 (20) 
97. Denzo(g,h,i)perylene l9l•24•2 10 ))0 10000 (20) 

• Quantltat1on limits llsted for soll/sedi~ent are based on Vftt velght. The 
quantltatlon li• lts cal~ulated by the laboratory for soll/sedl~ent, 
calculated on dry velght basis as required by the concract, vlll be hlgher. 

I Tf'-
1-rt -1-i. 

-- 5 .1.~ 
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TAACET COMPOUND LIST (TCL) AND CONTRACT REQUIRED QUANTITAT_ION LIMITS (CRQL) 

Quc1nt1t:at12n LLmLts+ 
Low Hed , On 

~ u.ll ~ !:: 0 1!:!!!!D 
Semlvolatllss I CAS Number vctL u,:/Kc; w;tKr, <or> 

)4, Phenol 108-95-2 1.0 JJO 1.0000 (20) 
)5. bls(2•Chloroethyl) ether 111-44-4 lO JlO 10000 (20) 
)6. 2•Chlorophenol 95.57.8 lO ))0 10000 (20) 
)7. l,l•D1chloroben%ene 54l•7l•l 10 ))0 10000 (20) 
)8, l,4•Dlchloroben%ene 106-46-7 10 l)O 10000 (20) 

)9, t,2•Dlchloroben%ene 95.50.1 10 )JO 10000 (20) 
40, 2•Hethylphenol 95-48-7 lO llO 10000 (20) 
41. 2 , 2 • • oxyb is 

' 
(l•Chloropropane)# 108-60-1 10 ))0 10000 (20) 

42, 4-Hethylphenol 106-44-5 10 ))0 10000 (20)· 
43. N•Hltroso•dl•n• -dlpropylaa1ne 621-64-7 10 ))0 10000 (20) 

44, Hexachloroethane 67-72-1 10 ))0 10000 (20) ,.5. H1troben%•n• 99.95.3 10 3)0 10000 (20) 
46, lsophorone 78-59•1 10 ))0 10000 (20) ..,, 4 7, 2•Nltrophenol ea.75.5 10 lJO 10000 (20) 
48, 2,4-Dlmethylphenol 105•67-9 10 )JO 10000 (20) 

49, bls(2·Chloroethoxy) 
••thane U1•9l•l 10 JJO · 10000 (20) 

50 2,4-Dlchlorophenol 120-8)-2 10 ))0 10000 (20) 
H. 1,2,4-Trlchloroberu:ene 120-112-1 10 ))0 10000 · (20) 
52, Naphthalene 91-20-) 10 JJO 10000 (20) 
5J. 4•Chloroanilin• 106-47-8 10 JlO 10000 (20) 

M 54, Hexachlorobutadlene 87-611-) 10 ))0 10000 (20) 
55, 4-Chloro•l•••thylphenol 59.-50.7 10 )JO 10000 • (20) c,,. 
56, 2•Kechylnaphthalene 91-57-6 10 JJO 10000 (20) 
51. Hexachlorocyclopentadlene 77.47.4 10 ))0 10000 (20) 
58. 2,4,6•Trichlorophenol 88-06-2 10 JlO 10000 (20) 

59. 2,4,5-Trlchlorophenol 95.95.4 50 1700 50000 (lOO) 
60, 2-Chloronaphthalene" 91.59.7 10 · ))0 10000 (20) 
6l. 2 •Hltroanllln• 80-74-4 50 1700 50000 (1.00) 
f,2. Dl~ethylphthalate tH•ll•l 10 )JO 10000 (20) 
6), Acenaphthylene 208-96-8 10 ))0 10000 (20) 

64, 2,6-Dlnitrotoluen• 606-20•2 10 JJO 10000 (20) 
65, l•HltroanU1na 99-09•2 50 1700 50000 (100) 
66, Acenaphthene 8l•l2"•9 10 J)O 10000 (20) 
67, 2,4•Dln1trophenol 51-28-5 . 50 1700 50000 (lOO) 
68. 4•Hltrophenol 100•02•7 50 1700 50000 (100) 

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

.,.,= .. c ... , -,i.-1.1.. 

---5 .1z-
5.13 
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TABLE J (cont) 
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TARCET COMPOUND LIST (TCL) ANO CONTRACT REQUIRED QUANTlTATlOH LlHlTS (CRQL) 

Qul!oi; L t.1 i; lsm l.l!I!lt~* 
Low Hed. On 

~ S.2.il .s..tll c;o l!.Y!!D 
Vo\nt tlc3 CAS t!wber ug/L · ug/Kg vetKc <or> 

l. Chloro111ethane 74-87-) l.O 10 1200 (50) 
2. 8ro11011e thane · 74-BJ-9 10 10 1200 00) 
). Vlnyl Chlori.de 75-01.-4 10 10 1200 (50) 
4. Chloroethane 75-00-) 10 l.O 1200 00) 
5. Methylene Chlorlde 75-09•2 10 10 1200 (50 ) 

6. Acetone 67 •6'•• l 10 10 1200 (50) 
7. C•rbon Olsulflde 75-15•0 10 10 1200 (50) 
e. t,l.•Dlchloroethene 75.35.4 10 10 1.200 (50) 
9. l,l•Olchloroethane 75.31,.3 10 1.0 1200 (50) 

to ~ l,2•Dlchloroethene (total) 540-59-0 10 10 1200 (50) 

M .. 
11. Chlol·o fot'll 67-66•3 10 10 1.200 (50) 
12. l,2•Dlchloroethane 107-06·2 10 10 1200 (50) 
u. 2-nut•none 78-9)·) 10 10 1200 (50) 
14. l. l, l•Trlchloroethane , 71•55-6 10 10 1200 00) 
u . Carbon Tetrachloride 56•2l•5 10 10 1200 (50) 

...,, 
16. Bro11odlchloro11ethane 7S•27-4 10 10 1200 (50) .. 17 • l,2•Dlchloropropane 78•87•5 10 10 1200 00) ,. 18. c1s•l,l•D1chloropropene 10061•01.•5 10 10 1200 00) 

""' 19, Trlchloroethene 79-01•6 10 10 1200 (50) 
20. Dlbro11ochloro11ethane 124-48-1 10 10 1200 (50) 

21. l.,l,2•Trichloroethane 79-00-5 10 10 1200 (50) 
22. nenzene 71-4)-2 10 1.0 1200 00) 
23. trans•l,l-Dlchloropropene 10061.-02·6 1.0 10 1200 (50) 

• ,# 21, • Bro110 fona 75-25•2 10 1.0 1200 00) 
25. 4•Hethyl•2•pentanone 108~10•1 10 10 1200 (50) 

0--
26. 2•He,tanone 591-78-6 10 10 1.200 (50) 
27, Tetrachloroethene 127-18-4 10 10 1200 (50) 
28, Toluene 108·88·) 10 . 10 1200 (50) 
29. l,l.,2,l•Tetrachloroathane 79.34.5 10 10 1200 (50) 
)0, Chloroberuene 

~ 
108-90•7 10 10 1200 (50) 

lt. tthyl Beruene 100-41-4 10 l.0 1200 00) 
n. Styrene 100-42-5 10 10 1200 00) 
ll. Xylenes (Totd) lll0•20•7 10 10 1200 (50) 

* Quantltatlon \lmlts llsted fo~ 1011/sedlment are based on vet velght. The 
quantitat1on linlts calculated by the laboratory for soil/aed111ent, 
calculated on dry velght basis as required by the contract, vill be h1gher, 

1~ 
. 1-1t·'f'Z.. 

-- 5 .1:3 · 
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TABLE 4 
SAMPLE RESULT TURNAROUND TIHES 

16500- 90 -090 
Attac hmen t 4 

Page l of l 

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

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

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

Nonradioactive waste analyses - 50 days 

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

1ft. 
1-,2,-i 'v 

---&.-1:4-
5, 15 
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TABLE 5 
RESULT REPORTING/VALIDATION 
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Att ac hmen t 5 

Page l of 1 

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

Three levels of validation are offered: 

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

• Review Requirements: 

o Requested Versus Reported Analyses 
o Analysis Holding Times 

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

Review Requirements in Addition to Those Listed for Level A: 

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

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

Review Requirements in Addition to Those Above: 

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

Analysis 

'j'M
,-,vf1. 

-·~s.1s 
5.16 
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TABLE 6 
VALIDATION CRITERIA - GENERIC DATA QUALITY OBJECTIVES 

1. REQUESTED VERSUS REPORTED ANALYSES 

All requested analyses shall be reported of accounted for. 

2. HOLDING TIMES 

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

3. SURROGATE RECOVERY 

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

4. MATRIX SPIKE/MATRIX SPIKE DUPLICATE 

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

5. DUPLICATE ANALYSIS 

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

6. ANALYTICAL BLANKS 

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

7. INITIAL AND CONTINUING CALIBRATION 

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

8. GC/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=1... 
specified by the methods or procedure used. __ '-, i.:1G 

w - 5, 
s.17 
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TABLE 6 (cont) 

10. LABORATORY CONTROL SAMPLE 

Page 2 

All Laborat ory Control Sample recoveries must be wi t hin 80-1201. for all 
sampl e matr ices. 

11. INTERFERENCE CHECK SAM PLE 

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. 

• 

rf?. 
, -,J,-f't. 

-· • 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 

$5OO/sample 

$5OOO/sample 

$1OOOO/sample 

$5OOO/sample 

$25OO/sample 

$5OOO/sample 
, 

$4OOO/sample 

$4OOO/sample 

$2OOO/sample 

--
. " =:. 

16500-90-090 . .!~ 
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·•-UIO_ .. --.: - NdNCONFORMANCE 
,.o., .. ,,,.~-.--- REPORT 

,,Jv,, •• , ... , Ho. 
t,t . · t 

P•, of ,f-'1 B a 6 11 o 
YFRIORG 

__.ri.,_A.._N_._K..._.B .... A ..... f?M ....... .c;;$_,.Q .... P ... S...._A-,;........,n __ o __ N...,...'.5 ___ ITEW/MAT£RIAL NAME 3 Sa1'1o[es mm /,< - [03-A P PART No._M .... 1/ __ ,4 ______ _ 

_..;:z_o.;..o~E:;..,../-A_P_..;.Fi..;;;a.;;..;r_rn.;..;._ ______ DRAwtHC/SPEc. Ho. N (A REV. _N_.I .... A ________ _ 

________________ '.PROCRAMIPROJECT Evaporaf:pc Resf.a.rt P.0.Nt.0. NO. I W/T~C¢€' 
UNUSUAL OCCURRENCE 
REPORT REQUIRED CiJMO SYS'ffll/EHD USE Wa.5fe Cbantc,k ri ze-Hon DATE q /tq /q I 

I 

2. DESCRIPTION OF MONCONFORMANCE ~ REQUIREMEHT VIOLATED DOCUMENT REV ZONE/PAR , 

&!stod.y seal~ placea lntfr-o~rl71 Sc -H,a.+- A-Ui:t.c.h s~, Ot\ CAsl:.. rn--oio-o:,o C-2. $. 2.0, 
reci pi-en t- was v,tahle, +-t, de +-ec.:t- ·; -there.. sue:"' +ha.+ s~l 14-\vs+ 

Wa-S e.viaWtC.G of! rawtf~ri >1_;1 witti 3 S&tn,p/e.J. 1't! brokeYi fr, r~tt1ov-e.. 
Sa~rle., 

(222-5 Lal,c,ra.+c,ri~ will }1of- brea.k.down or 
a11a.ly-z.e sa.~ples c111-t-il ti1i.s NCI<.. is rt..So/~.) 

HW-27 
PN-003 PRIORITY/SEVERITY: D3 ~fl:~ z.g~oo ({Lul<].t 

ORICINATOfVD,Y. g;.se11i U.S ORGANIZATION DATE 

4, ASME CODE ITEM(• I 
t8J NO O YES. NOTIFY AUTMORIZED INSPECTOR. 

i WHC i OAR 
I 

5. C.lUSE OF NONCONFORMANCE 

QPROCEDURES [) PERSONNEL 0 IIAT£RIALS 

0 EQUIPMENT O OTHERS 

"t:MARKS: 

.proper placement of custody seal for 
,,. anvi=onrnantal samples. 

7. RECOMMENDED OISPOSmON D ACCEPT 

SA. DISPOSITION JUSTIFICATION AND INSTRUCTIONS 

See page 2. 

98, SUPPt.lER ENC. N/A SUPPLIER QA 

I. CORRECTIVE ACTION TO ELIMINAT'£ C.AUSE 

O~erat.:.ens pg1r£onnol that -et-iema samples 

1

1 sAall be Fe~inded ef the :~9cr~anee ef proper 
e1:1stee~• seal plaee.~ent. 7.W. 11/u-/11 

1 See page 2. 
iU" TION OATI: -------- SERIAL NO. 

I
!~ -~ c.-0,1,·,o, 1 C 
i RESPONSIBLE ORC. ~ IJTITl.E CATE 

QREJECT QREPAIR QREWORK (!90THER 

II. ADOrTIONAL REVIEWS REQUIRED 

(WHC OHL Yl oo YES • NO 

IF- YES. IDENTIFY: 

Vida Johansen 

N/A 

1 0. OISPOSmON APPROVAL (WHC ONL Yl 11. ADDITIONAL APPROVAL.S 

TlTt.E CATI: (]I APPROVED O DISAPPf.'OVED 

0 OTHER (SEE ..,..,,...,.,,,,uATION SHEET) 

P. G. Haigh ~o~~ 

NAME d TTT\.E • / OAT£ MAME 

~2 MtntaN-.! v~;:;:;:;: _________ _ 
{/ 

COGNIZANT ENGINEER 7fffl _ ~ .,......, DATE 
I\ ~ ~ •j">-4/'1I 

J. J. Verderber! r) 1'[;;,LY· 1,l~r;;!, 
OGNIZANT QA ENGINEER 32200 DAl'."E 

r,// .• 
AUTliORIZED INSPECTOR REVIEW CATE 

12. DISPOSITION ACTION COMPLETE 

QTY. ACCEPT QTY, REJ. ---------------- ----- ------MAI.IE CATI: 

. · ··- · · ,:.._it- -- - 1•-~- ..._ _ ··-- - -"'"' • .... ,... • .: .. ~--- _, .......... ......a.,. .. 

S,20 

FOUOW ON NCR 
Tl"Z-5 .1s;...,z....,Z, 

""'' I nw.up ~ £ 

I 

- I 
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I NONCONFORMANCE REPORT Page Fart NCR 
:coNTINUATION SHEET! Lof L No. _________ _ N 806110 o. _ _;:;_;;..:..==.,;;:. ____ _ 

JENTIFY EACH CONTINUATION BY THE BLOCK NUMBER FROM THE FIRST PAGE 

8A. DISPOSITION JUSTIFICATION AND INSTRUCTIC'NS 

6. 

Samples 3AP89l-l and 3A89l-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 
3AP89l-3 is rejected because the seal was place flat on top of the~pig. A new sample 
will be taken for analysis. 

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

CORRECTIVE ACTICN TO ELIMINATE CAUSE 

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

~ 11/-z..r./11 
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Sample Site or Sampling ID 

WHC-SD-WM-DP-025 
Addendum 10 Rev O 

p 

od3 
Payroll No. Tech/Receiver (Signature) 

Time Sampled 

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

Date Analysis 
Complete 

Date Entry Code 

Dose Rate 

<o,r 
Disposal Date 

s.22 
80-6000-347 (10189) 

-- :l: TF2. --S • 2 ht.-1:l. - _,... __ _ 

i, 
I -

t . ,. 
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SAf!PLE CHECK lH LiST 

Date/Time Received 

Project u< /0 3 A/2 
67,P- If q I Q(p Jo Sample ID :3 A p [ 9 /- / 

Cl 1 ent cQ 4 ! ffi#--- /tt<ra d 
tJ 

Shipping Container IOI T F - k2 Shipping l ___ f? ____ 0___._!_1_9._ __ 

1. Condit ion of Shi pp i ng cont a i ner? __ G"-"'-o::....._..i..d;;;J.·-----------
2. Custody Seals on container intact? Yes [] No_,l<[ 

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

4. Custody Seals ID # __ ,_3'--=0 __ 0 ___ 3 _________ _ 

5. Condition of Samples: __ 1n good condition 

__ broken 

__ leaking 

6. Samples have: __ custody seals 

__ appropriate sample label·s 

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

Chain of Custody f(sb_¼ ......... ~------------------
Request for Special fmalysis f (s)...___ ____________ _ 

8. Have any anomalies been identified? Yes~ Ho [] 

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

Pri,nted Name lu/JIJ ,:Joh.lJNdrd 
1 o-, Signature _i/4. .......... ~_.,....A-.,...Mi_· ........ t1/J(, ..... -4€c:::'. ____________________ _ 

, Date/Time k:;¥L O@ 
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SINGLE SHELL TANt PROJECT 
Analytical Detection Limits 

October 12, 1990 

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

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

Detection Limit • 0.005 ppm in solution • 
Typical sample d11ution ' 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 Digestion was O.OlOg/mL. 

Procedure . LA-325-102 . 
Mercury Analysis by Atomic Absorption Hanua1 :Co1d Vapor Technique 

Detection Limit • 0.002 ppm in solution 
Typical sample dilution for the Fusion Dissolution was 0,00259/ml. 
Typical sample dilution for the Water Digestion was· O.OlOg/mL. 
Typical sample dilution for the acid Digestion was 0.0109/ml. 
Solids were analyzed directly. 

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

Detection Limit • 0.005 ppm in solution 
Typical sample dilution for the Fusion Dissolution was 0.0025g/mL. 
Typical sample d11ution for the Water D1gest1on was O.OlOg/mL. 
Typical sample dilution for the acid D1~est1on was O.OlOg/mL. 

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

Typical sample dilution was 0.0000999/mL 

Fluoride 
Detection Limit 1n solution • 

Chloride 
Detection Limit in solution • 

Nitrate 
Detection Limit 1n solution • 

Phosphate 
D~~ection Limit in solution • 

Sulfate 
Detection Limit in solution • 

Procedure : LA-622-102 

0.09 ppm. 

0.04 ppni. 

0.24 ppm. 

0.13 ppm. 

0.13 ppm. 

Determination of Carbonate in Solutions by Coulometry 

Detection Limit • . 5 ppm in solution 
Typical sample dilution was 0.0lg/ml 

Procedure LA-344-1O5 
Total Organic Carbon 

...• .. 

• 

Determ1nat1on of Carbon Insulation by Combustion and Coulometry 

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

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

Procedure LA-634-102 
Anlnonh • 0.1 ppm NH.• in solution 
Anmon1a by Kjeldahl 

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

· Spectrophotometric Determinat1on of N~trite 

Procedure LA-255-101 
Chromium VI • 0.1004 ppm Cr,,. 1n solution 
Spectrophotometric Determination of Hexavalent Chromium 

...... 
;. I 

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

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

Typ1ci1 simple d11ut1on 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 
Bery111um 
Boron 
Cilcium 
Chromium 
Copper 
Iron 
lead 
H.ignesium 
Mercury 
Neodymium 
Phosphorous 
Sa111arium 
S111con 
Sodium 
Sulfur 
Thallium 
Tin 
Tungsten 
Van~d1um 
Zirconium 

0.0745 
0.0223 
0.0006 
0.00OJ 
0.0002 
0.00J9:" 
0.01!>0 
o.oon 

. 0.0273 
0.0001 
0.O0J6 

· 0.21JO 
0.OJ0O 
0.1525 
0.0314 
0.040) 
0.016) 
0.0646 
0.0144 
0.027:l 
0.OlOG 
0.0141 

Antimony 
Oar1um 
Bismuth 
Cad1111um 
Cer1 \JIii 
Cob~lt 
Europium 
Lanth~num 
Lithium 
Manganese 
Molybdenum 
Nick.el 
Pot.issium 
Selenium 
Stiver 
Strontium 
T.intalum 
Thorium 
Titanium 
Uranium 
Zinc 

0.1424 
0.0026 
0.08J9 
0.00J9 
0.1J59 
0.0246 
0.0024 
0.0141 
0.00JZ 
0.0011 
0.0049 
0.0147 
0.2122 
0.06Jl 
0. 0 tnJ 
0.0010 

, 0.027) 
0.0122 
0.00JS 
1.1405 
0.0017 

6.3 
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SAMPLING AND CUSTODY DAT A 
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. ·•:•:•:•.··-
. Bil f M·· t ~dfr'lg' Nd/:If 

0 

!.11 

....,. 
SUPERVISION REVIEW: 

Sa"'4'le Nurber 

3AP891-Q 

M 
Relinquished by: 

°' Relinquished by: 

Relinquished by: 

Relinquished by: 

WHC- S0-WM- OP-025 
Addendum 10 Rev O 

CHAIN OF CUSTODY 

Paul Hai h 

N A 
373-4655 

/l i~ : osss 

DATE: ---------------- ------

SAMPLE IDENTIFICATION 

S~le Schedule Nunber 
242-A Statement of Work 
WHC-SOW-91-0002 

Received by: 
'-

Received by: 

Received by: 

Received by: 

Date/Time:/ D-= .... 

Date/Time: 
10- I -C\ I 

Date/Time: 

Date/Time: 



M 

i - WHC-S0-WM-DP-025 
Mde:ndum 10 R~v u 

SAMPLE CHECK° IN LI ST 

Date/Time Received / o /j /9 / · tJ 9'f0 Sample ID 3 A P g,''J / - t.. 

Project 71<-103 AP Client _ __,,cd~'i .... a .... -..... A;.....i.... _______ _ 

Sh1pp1ng Container 101 __ ~___..t:_-_'f __ _ Shipping , __ R_o_/_~-~---
.. 1. Condition of Shipping container? _____ ...i..i.......=-__;. _____ _ 

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

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

4. Custody Seals ID l ___ 3;;;;._;;.6">_o_~-----------
5. Condition of Samples: ~n good condition 

6. Samples have: 

__ broken 

__ leaking 

__ custody seals 

/ appropriate sample labels 

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

--

"- I 

/es -c:j;~ nd-~~ 
Request for Special Analysts l(s) __ __.A..._~_0 __________ _ 

Chain of Custody l(s) 

8. Have any anomalies been identified? Yes tfJ. 
9. Memos have been initiated for all anomalies identified? Yes M-

Printed Name __ ...... e"---'A'--+-__.....,e~&. ..... c ..... k ..... ' -------------
ea ~J: Signature 

Date/Time _.._!_0_-_·t_-_.q._,/..__ __ / __ l_0-0 ___ _ 

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

t,Q, /Jl!t1/};/J~ ~ ~~~-· )~~~ 
Jo/ii~ c~~ i ~ · . - . 

Cc,· 0f~ JwJ::r{J ~ ~ 

9 
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/ .... 

s .. .,1eSite or Sampling ID 

.i A- P %'9 1 - l, 
Deli:ec:5:Jc). 

WHC- SO-WM-OP-025 
Ad de ndum 10 Rev 0 .. . 

t\ LABORATORY ID 
Date·sampled 

-

Date Received at 222-S 

Io /1 /o, I 

'--u. ~A r__;__ 
·,' )PT~~s~~n~ 

Custod;an (S;g,a & ,.,JS: Date Analysis 
Complete 

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

,_. 
0 

)7~ .J/)/; ~~Jr~ '1.~ n)/5 ,~ .• • / 
( 

~ 

IN 

i"' , 

#~ 

~N 

--
I") 

.. 

\, 

I 

Time Sampled 

· · 1 
TI me Receiv~ 222-S -1 

(j 9 'f 
-~ 

Dose Rate ·. t 

l . -f . . 

Disposal Date · - . . ·• 
) 

. .. .. i ·- . i 
> 

' 
Comments - ---

2/IJ. / I ft~ 
I I 

-

BD-6000-347R (10/89) 

10 . 
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REQUEST FOR SPECIAL ANALYSIS (RSA) 

I (I) S11mple Point J} 

· rD-AS'T 
-st+ No.-;;_ 

(6) Number 
of Sampll!! 

Do!@ Rat@ mR1d/Hr 

~\ J, 
. 

I 

(2) DttefTlme rnued 

10 
( 10) Rel@&$!! ~~t1$f~~ 

RPT 

(12) (tl) 
hpl!ctl!d lbnge 

(17) rtadlosrll'llty lfllfl (1'ctutl d htl~IU!d 0) 

lohl Al11h1 __ ____._. _ _..__.....__..__._.......,...__ __ JJ Cl,t 

T 0\11 llett l.l Cl,t 

Total G111M11 '1 tl,t 

(3) Date/time Rl!(IUlrl!d 

· (f I) Volume of S1mpl8 

/QI) L· 

( 1 a, MtfltlMlll lnfothUtloh (MUtur@rflfnt Unt.ttAl11ty d# 0th., ' 
"•tun@11ttnto,,..~uon> ;;:I!. :i.5'76 Pf"t!'ci~i ~ fl)Attw·~t 

. .· ' .;· • ··. ' ,· 
. , . : · · .11i f .- ,1 ·,r.; :l :. . , .,: , . r. , . : (\_;!, I 

--
", 

t. · 

- I 



l ' _ Jllmpl@ Point 

- ,PD- A 5'f 
Set No. Z 

(6) Numb@r 
of S11mple1 

/0 
( 1 O) R@le111e 

RPT 

(12) 

0o~e R11t@ mR11d/Hr 

DetermlMtion 

WHC-SO-WM-DP-025 
Addendum ·10 Rev O · 

REQUEST FOR SPECIAL ANALYSIS (RSA) 

(2) 011t@fTlm@ IHued (3) 0tt~fTime R@(lu lred 

(13) 

3Af'8qJ-H 
8A()Stf l-1 
g>,1g1,-10 

Ewp@ct@d R11ng@ 

11/:1.1,/q/ 

(11) Volume of ~11n'lt,lf 

100 rnL 

(17) R11dlo&ttlvity level (Actu11I O htimtt@d 0) 

Tot11I Alpha __________ ~ JJ Ci,t 

(18) Addltlon1I lnform11tlon (Me11mre:r@nt UncerUlnty or Oth@t 
P@rtln@ntlnformatlol'I) :t 1.!f/" frr.cjsforl ~Acr..Utfllf 

Tobi B@t11 JJ Cl,t 

Total G11mm1 JJ Cl/\. 
(20) S1mr,lei R@cl!lv~d 

- I 



WHC -SD- WM~DP-025 
Ad de ndum 10 Re v ·o 

REQUEST FOR SPECIAL ANALYSIS (RSA) 

(t) S11mpl@ Point 

.D-A ;'f 
~e+ tJ~.-;)_ 

(6) Numb@r Doi@ Rat@ mRad/Hr 
ofS11mJ)IH 

(IO) Aelu1@ 

RPT 

(12) 

(2) D11t@/Tlme h1ued 

(17) fttdldtUlvlty Uv@I (Actual O htiMltl!d D) 

Tot~I Ali,hs _____________ l.l Cl/l. 

Tobi A@tA ll Cl/l. 

Total tltlfll'l'I. u Cl/I. 

(3) Date/Time Required 

. (9) RequMttir N11m@lf'hon@ 

·• f'. G. HiiJ ~ 
'~{ "3-l./i5"5 
,~~ 

: (11) Vohrm@of S11mphf ., 

too~L 

(18) Add1tl6tt11l lt1fott11Atlon (Mumr@ml!l'lt lJl\tl!rt•lnty t,t O\hit i 
Periln@ht lnlouutton)._µ -,r% Pr • . J;,J . , 

.J-t7v 'IJ eutSIOYi. •J'fu.,JJ 'r""--GY .. . . •·.. . · .. .. , : 

(20) S•ll'lpl" Rttl!lvtd , . ·•, , , 

i tt6M . 
'. \ · , 

t 
. (lt) Dlltrlbutlo~ ot rlnAI ft@tulU/Stl'l'IC,11! Dltl)Otll lr,ttrudlont . ; . 

_I 
_._ I 

"'"! 
! I 

,~i ,viu~ ~ f(j~!:1~itt14- u ~.,; t · Ap~i/.) /t;1_:i,, 
,., ... ,; ) C.us -h, t\t tl" w,1/ ,j ! l"ecf (.),5M ~: 'S rt~ pit 1~ 
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SUMMARY DATA REPORT 

Project: 242-A EVAPORATOR FEED CHARACTERIZATION 
Tank: 103AP 
Customer ID: 3AP891 -6 

Undigested Sample Results 

J 
Sample Sample Duplicate 

R941 R941 

SpG (01-04-92) 0.995 0.995 
DSC (01-08-92) NO EXOTHERM NO EXOTHERM 
TOC (01-28-92) 9.07E+1 ppm 9.15E+1 ppm 
TIC . {01-28-92) 4.43E+2 ppm 4.55E+2 ppm. 
NH4 {01 .-13-92) <9.00E+1 ppm <9.00E+1 ppm 
OH (01-07-92) 1.61 E+3 ppm 1.40E+3 ppm 
CN (02-03-92) 6.00E-1 ppm 6.10E-1 ppm 
Atomic Absorption 

As (01-07-92) 4.20E-2 ppm 3.60E-2 ppm 
Hg {01-21-92) <1.70E-3 ppm <1.70E-3 ppm 
Se (01-29-92) <2.00E-2 ppm <2.00E-2 ppm 

Ion Chromatographic 
Cl (01-08-92) 5.t2E+1 ppm 5.10E+1 ppm 
F (01-10-92) 1.30E+2 ppm 1.29E+2 ppm 
NO3 (01-10-92) 4.46E+3 ppm 4.50E+3 ppm 
N02 (01-10-92) 1.26E+3 ppm 1.25E+3 ppm 
PO4 (01-08-92) 1.34E+2 ppm 1.40E+2 ppm 
SO4 (01-08-92) 3.95E+2 ppm 3.96E+2 ppm 

GEA (01-04-92) 
Cs 137 6.41 E+3 uCi/L 6.42E+3 uCi/L 
Cs 134 <9.94E+0 uCi/L <1.07E+1 uCi/L 
Eu 155 <2.60E+1 uCi/L <2.60E+1 uCi/L 

1.5 
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SUMMARY DATA REPORT 

Project: 242-A EVAPORATOR FEED CHARACTERIZATION 
Tank: 103AP 
Customer ID: 3AP891-6 

Acid Digestion Sample Results 

Sample Sample Duplicate 
R941 R941 

Acid Digestion (01-07-92) Complete Complete 

ICP (01-23-92) 
Al 2.60E+5 ug/L 2.58E+5 ug/L 
Ba <6.50E+1 ug/L <6.50E+1 ug/L 
Cd 1.26E+·2 ug/L 1.25E+2 ug/L 
Cr 5.05E+3 ug/L 4.67E+3 ug/L 
Fe 1.52E+3 ug/L 1.19E+3 ug/L . 
Pb · <4.00E+2 ug/L <4.00E+2 ug/L 
Mg <2.55E+2 ug/L <2.55E+2 ug/L 
Mn 2.16E+1 ug/L 1.02E+2 ug/L 
_Ag <4.00E+1 ug/L <4.00E+1 ug/L 
Na 6.51 E+6 ug/L 6.57E+6 ug/L 

-
Zn 4.1 0E+1 ug/L 5.50E+1 ug/L 

--- 16 
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UNDIGESTED SAMPLE ANALYSIS RES UL TS 
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Tank: 103AP 
Core: NA 

Sample No.: R941 
Customer ID: 3AP891-6 

Check 
Standard 

Lab ID: R939 

Lab ID: 
Specific Gravity (01 - 04-921 98 .37 % 
Lab ID: 
DSC (01 -08-921 Exotherm 
Lab ID: S599 
Total Oraanlc Carbon (01-28-92) 99.7 % 
Lab ID: R939 
Total lnoroanic Carbon (01-28-92) 99.4 % 
Lab ID: 
Ammonia (01-13-92) 98.62 % 
Lab ID: 
OH (01-07-92) 99.8 % 
Lab ID: 
Cvanlde (02-03-92) 99.1 % 
ATOMIC ABSORPTION 
Lab ID: 

Arsenic (01-07-92) 105.6 % 
Lab ID: 

Mercurv (01 -21-92) 107.4 % 
Lab ID: 

Selenium (01 -29-92) 114.38 % 
ION CHROMATOGRAPHIC 
Lab ID: 

Chloride (01-08-92\ 92.9 % 
Lab ID: 

Fluoride 101-10-921 98.8 % 
Lab ID: 

Nitrate 101-10-92\ 106.1 % 
Lab ID: 

Nitrite (01-10-92) 107.3 % 
Lab ID: 

Phosphate (01-08-92) 97.3 % 
Lab ID: 

Sulfate (01-08-92) 92.8 % 
Lab ID: 
GEA (01-04-92) 

Cs137 107.9 % 

Cs134 NA 

Eu155 NA 

·-- ------- - ----

9 2 

UNDIGESTED SAMPLE RESULTS 

Duplicate Spike of 
Blank Sample Sample Sample 

R940 R941 .. R941 R941 

R941-5706 R941-5806 
9.829E-1 0.995 0.995 NA 

R941-5711 R941-5811 
NA No Exotherm No Exotherm NA 

R941-5726 R941-5826 R941 -5926 
3.60E+O ua 9.07E+1 nnm 9.15E+1 oom 101.9 

R941-5727 R941-5827 R941-5927 
2.20E+O ua 4.43E+2 nnm 4.55E+2 nnm 105.2 

R941-5728 R941-5828 R941-5928 
<9.00E+1 oom <9.00E+1 oom <9.00E+1 ppm 99.41 

R941-5729 R941-5829 
Complete 1.61 E+3 oom 1.40E+3 oom NA 

R941-5778 R941-5878 R941 - 5978 
<2.00E-2 oom 6.00E-1 oom 6.10E-1 nnm 98.2 

R941 - 5795 R941-5878 R941-5995 
6.00E-4 oom 4.20E-2 nnm 3.60E-2 nnm 101 .62 

R941-5797 R941-5897 R941-5997 
<5.00E--4 oom <1 .70E-3 oom <1.70E-3 oom 103.87 

R941-5796 R941 - 5896 R941-5996 
<5.00E-4 nnm <2.00E-2 nnm <2.00E-2 nnm 122.76 

R941-5772 R941-5872 R941 --'5972 
<1.00E-1 oom 5.12E+1 oom 5.10E+1 oom 107.06 

R941-5771 R941-5871 R941-5971 
<1 .00E-1 oom 1.30E+2 oom 1.29E+2 oom 89.7 

R941-5773 R941-5873 R941 - 5973 
<1.00E+O oom 4.46E+3 oom 4.50E+3 oom 104 

R941-5776 R941-5876 R941 - 5976 
<1 .00E+O PPm 1.26E+3 PPm 1.25E+3 ppm 85.9 

R941 - 5774 R941-5874 R941 - 5974 
<1 .00E+O ppm 1.34E+2 ppm 1.40E+2 ppm 98.35 

R941-5775 R941-5875 R941 -5975 
<1 .00E+O PPm 3.95E+2 PDm 3.96E+2 ppm 109.73 

R941 - 5730 R941-5830 R941 - 5930 

5.83E-3 uCI/L 6.41E+3 . uCi/L 6.42E+3 uCI/L 113 

NA <9.94E+O uCI/L <1 .07E+1 uCi/L NA 

NA <2.60E+1 uCi/L <2.60E+1 uCI/L NA 

Check 
Standard 

R946 

98.16 

Exotherm 

% 97.7 

% 102.8 

% 97.02 

1021 

% 98.7 

% 111 .6 

% 90.7 

% 112.06 

% 100.65 

% 102.9 

% 102.8 

% 108.4 

% 100.52 

% 100.12 

% 106.4 

NA 

NA 

% 

% 

% 

% 
'· 

% 

% 

% 

% 

% 

% 

% 

% 

% 

% 

% 

% 

::i:,.:::: 
Cl.. ::r:: 
o.. n 
ID I 
:::l (/) 
Cl.. CJ 
C I 
3 :::: 

3: 
,___. I 

00 

" ;o I 
ID 0 
< 1') 

C..Tl 
0 



Lab Segment Serial No.: 
R941 
Analysis: 
SPECIFIC GRAVITY 

Instrument: 
WA96787 
Technologist: 
R. D. MEYERS 
Starting Time: 
N/A 
Ending Time: 
N/A 

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

10 

WHC-SO-WM-Of:'-025 
Addendum 10 Rev O 

WESTINGHOUSE HANFORD COMPANY 
222 S LABORATORY -

ANALYTICAL BATCH 
Customer ID: 
3AP891-6 
Sample Prep: 
UNDIGESTED 

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

Date: 
1-04-92 

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

Lab ID Description 
R939-5506 11 
R940-5606 12 
R941-5706 13 
R941-5806 14 
A946-5506 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 15C11BJ/.20012 ml 

Lab ID 

Final Vol. of 
Standard 

NA 

A-6000-881 (03/92) 

, -. --
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SPECIFIC GRAVITY ANALYSIS - UNDIGESTED SAMPLE 

-- .... ,,__ -·· R 'i3 q- S so'-
10::.."\f' 1:.!-lo-9 1 10, 1 :;~:., 

~ 

" -- -- c:a...,c:.. - .. .. 
~-·.-.-; :. kE.CO\ICl<Y Hl~'IW 0 - ~ ,. 
.._ .... "-"' .t ~ 

,·-Z.uo. 1"1'11 
Q .. ~: 
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· SPECIFIC GRAVITY ANALYSIS - UNDIGESTED SAMPLE 
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Lab Segment Serial No.: 
R941 
Analysis: 
DIFFERENTIAL THERMAL 

Instru ment: 
WC161 34 WC16129 
Technologist: 
J. SOLBRACK 
Starting Time: 
00:30 
Ending Time: 
05:00 

Description 
1 INITIAL LMCS CHECK STD 
2 SAMPtE 3AP 891 -6 
3 SAM OU P OF 3AP891-6 
4 FINAL LM CS CHE CK STD 
5 
6 
7 
8 
9 

10 

WHC-SQ~WM-DP-Ol5 
Addendum 10 -Rev O 

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

ANALYTICAL BATCH 
Customer ID : 
3AP891- 6 
Sam ple Prep: 
UNDIGESTED 

Procedure/Rev: 
LA-514-1 13/A - 0 

Date: 
1- 08-92 

Temperature: 
22deaC 
Chemist: 
D. HERT 

Lab ID Description 
R939 -5511 11 
R941 -5711 : 12 

' R941- 5811 13 
R946 -5511 14 

15 
16 
17 
18 
19 
20 

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

LMCS CHECK STD 27C11-BH/.1 O ml 

• 

Lab ID 

Final Vol. of 
Standard 

NA 

A-6000-881 (03/92) 

22 
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DIFFERENTIAL THERMAL .ANALYSIS UNDIGESTED SAMPLE 

-
,,c..1181-4 
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3: 
E 

0 
tn 

I I 
j I: 

R-939 STD 
11.000 mg 

/\ 
0 
X 
Q) 

100. 

9 3 :'3 - 4 

·File: 0011s.001 DSC METTLER 07-Jan-92 

Rate: 10.0 ·c/min I dent: 02020. o_ Mettler GraphWare TA72PS.1 

I 
- I 

I 

Integration 
Delta H 2627 mJ 

237.1 J/g 
Peak 240_4•c 

7.0 mW 

R-939 STD 

200. 300. 400. 

)::> ~ 
- Cl.. ::i:: 
o. n 
ro I 
:::::l (/) 
Cl.. 0 
C I 
3~ 

3: 
,.....- I 
00 

-0 
::0 I 
ro o 
< N 

<.n 
0 



9 3 ) J . 7 

~ ------ ------------- ---·--··------

0 
10 

R-941 SAMPLE 
10.146 mg 

/\ 
0 
X 
Q) 

Rate: 10.0 ·c/min 

u 

File: 00117 .001 DSC METTLER 07-Jan-92 
Ident:82020.0 Mettler GraphWare TA72PS.1 

R-941 SAtvlPLE 

I 
I 
I 

):> ~ 
CL ::r: 
CLn 
CD I 
::i (/) 
CLO 

< C I 
3~ 

:::;::: 
;_.. I 
0 0 . -:, 
:::0 I 
(D 0 
< 1') 

(Jl 

0 

--~- ~ - - -~-------r--7----,.----,---,----.----r----r---r---- ·r ··-··---, -----,--.--·- - r -···-- - j 

N _______ 1_0_0_. _ ____ _ __ 2_0_0_. _______ 300. 400. _ • C --·- · j 
C/l 

•• J .. , '• ,-, . r , 1 



0 
lO 

9.428 mg 

I\ 
0 
X 
Q) 

9 } 

Rate: 10. o • c/min 

3 

File: 00119.001 DSC METTLER 07-Jan- 92 
Ident:82020.0 Mettler GraphWare TA72PS _1 

R-941 • UP. 

--~---------r--~------r----,.---,,--~-..----....---.---.-- - ---.--~--~-----r---~--
100. 200. 300. 400 . 

L----------- --------------------------------·--------

)>:::E: 
0.. :r: 
o..n 
ro I 
:::, (/) 

0.. 0 
Cl 
3 :::E: 

3: 
,___. I 
'o o 

-0 
:;;o I 
ro o 
< ~ u, 
0 



3 , 1 3 ? 4 

~--------------- - ----------------- - --- - - -------------, 

0 
lD 

R-946 STD 
11.127 mg 

I\ 
0 
X 
Q.) 

.. I 

100. 

File: 00120.001 DSC METTLER 07-Jan-92 
Rate: 10.0 ·c/min 

-.---

Ident:82020.0 

I 
I 

' 

Integration 
Delta H 2382 mJ 

214.1 J/g 
Peak 303.6·c 

6.7 mW 

R-946 STD 

200. 300. 

Mettler GraphWare TA72PS.1 

-.-, - ---r-, ---,---- ·-·T ·· -·- ·-

400. . C 

J:> ~ 
0.. :r: 
o..n 
ct> I 
:::l (/) 
o..o 
C l 
3~ 

3: 
._.. I 
00 

\J 
;o I 
ct> 0 
< N 

(Jl 

0 



=1NFIGURATION 

26-NOV-91 11:24 

E INDIUl'I 
DSC S I G N· I CT A 

AU LAG 
TAU SIGNAL 

DH'IIN. FACT. 
s 
TAU LAG 2 
J; AU SIGNAL 2 
E DIMIN. F. 2 
6 2 

• TEl'IP. 
n1N. TEMP. 

7 PTlOO 
PT100 

C PT100 
..liEAT P 

HEAT I 
EAT D 

COOL 1 
ct-oOL 2 · 
COOL 3 
Al 
Bl 
Cl 
Tl 
A2 
B2 
C2 
T2 
A3 
B3 
C3 

255 
1 
12 
0 
.93 
2400 
16 
0 
.93 
1,850 

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-S0-WM-DP-025 
Addendum 10 Rev Q 

******** l'IETTLER TA4000 SYSTEl'I ********* 
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WHC-SO-WM-OP-025 
Addendum 10 Rev 0 

WESTINGHOUSE HANFORD COMPANY 
222 S LABORATORY -

ANALYTICAL BATCH 
Lab Segment Serial No.: Customer ID: 
R941 3AP891-6 
Analysis: Sample Prep: 
TOTAL ORGANIC CARBON UNDIGESTED 

Instrument: Procedure/Rev: · 
MODEL 5011 WC16130 LA-344-105/B-1 
Technologist: Date: 
L. CONLIN 1-28-92 
Starting Time: Temperature: 
16:30 N/A 
Ending Time: Chemist: 
23:00 D. BISENIUS 

Description Lab ID Description 
1 INITIAL LMCS CHECK STD S599-1621 11 
2 REAGENT BLANK *R940-5626 12 
3 SAMPLE 3AP891-6 *R941-5726 13 

* 4 SAMDUPOF3AP891-6 R941-5826 14 
5 SPIKE OF SAMPLE 3AP891-6 *R941-5926 15 
6 FINAL LMCS CHECK STD *R946-5526 16 
7 17 
8 18 
9 19 

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

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

LMCS CHECK STD 70C11J/.200 ml 
SPIKE 80C11J/.200 ml 

THESE SAMPLES Y., 'ERE RERUN. 

-
-... 
t 

Lab ID 

Final Vol. of 
Standard 

N/A 

A-6000-881 (03/92) 

29 



TOTAL ORGANIC CARBON ANALYSIS -. UNDIGESTED SAMPLE 
WHC-SD-WM-DP-025 
Addendum 10 Rev O 

s.,..... . ............ 0.- , .......... ,.,,,...., -· ..,.... ....... ........ Olla , .......... ,,._..,, 

S 599.-1621 STD 11-29-91 23135 21 
· ~s...... ~\MIit 

roe LA-344-105 GM/L.e 
s._...s." 
200-~ML-200 IN.~ H2S04 

S356 e03TOe 

c-,oc:.. 
SlD 
c-,o 

STDM '1CG //j RESU.. T ;i. 'I'! ,-11. C. 
STD VALJ.oco3-/LC.~:REC C/'1,11-

/,l.u.• z.,,,;1. "'"o = 'f9,71. 
;J,000,.11, 

- -• -·• 
... ... -

o... 1-. C......... Uft.......... J 

1- ie, .qz_. /J'f ~,~,.... 

-0 

R 940.-~626 103AP 12-16-91 16: 2 2~ 

........ ~ ..... u-. 

TOe LA-:.;544:.:10:-. uc;i Carbon' _ _ ... 
7' ......... ~ ...... -
REAGENT BLANK 

.5~H-r.~ 

-
""'" ·-~ 
I- .qz. 

C-10 

[ILK 

RERUN 

-

-------------------------------941.-~726 103AP 
°'" n.. ... ,.,..,.., 

12-16-91 161 4 25 ... .,_.,.,....., .. 
_...., 

roe l.A-344-105 G/L · 

s.,....S.,• C--1D 

? 1 Mt.. + socul. ~-+ 3APa91-6 
"-tM1U. C.IC....._.. "9su,tt 

-o,~o .- ,..i ·=>M ~~ RERUN 
t:/.07e-z,-1t.. e. 

- ·• 
.... 

1 ..... ~ UftUMUp 

" /L:.u..~ ...... -

-1 

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

---1031\P 

Aftetyll • I 

... 
•-e-.-

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

12-16-91 161 6 

""""'IJMII . o.,...e-
, : RECOVERY H1 24W 

C..-10 

3APB91-6 

ERUN 

......... ......,.. 
R 941.-5826 103AP --TOC -LA·,•3"14-105 

a.. , ........... ""--' 
12-16-91 161 5 25 --1,/L " 

c-.. c:.. 
Nl:t•IW -t 

............ ~10 

7' \ 1.1.l, .. :5coJ_ 1\-iSo~-. 31'\F'8?J -6 

DUPLICATE SAMPLE 
-.:>IWtl:O 11-l , G ".:1 ""SO+ 

" /0/, 1t. 

.:JJ ;f~ 9tll- s~:u~_ 
. ' .. :· . · 

........ ,,.. ... . u, 

. ·~ 

;f .. \ 

. ' 
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WHC-SD-WM-DP-0 25 
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TOTAL ORGANIC CARBON ~NALYSIS ~ UNDIGESTED SAMPLE 

-
STD 

S3:56 C0 3TOC RER 
STDII 'JCC,\IJ RESLA. T ')_ ,'/J ,./1,.t,_ ·• • '. 
STD VAL 3-occj11.c. .. :,R£.c '17,? ,, ' 

/,I/a-.. ~:!!~~ x~~ ... ff?, 17, . 
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M 

S599 

~\l\ .. \. lr~ ,_.,~v-v 
WHC- S0-WM~DP-02 5 
Addend11in 10 Rev O 

TDC- TO TAL ORGANIC CAR BO N ANALYSI3 
TI C TCt C F:['-/ ::: • U 

D.::J.t,2 : 01 / 2 8 / 92 I l . fn ":=: 1 C,• : 03 : 1-4 

Sample Siz0 - 200 uL 
[)i:t F -~-•.c:tc:.r -··· 1.t 

1.... c:::::::r-~L I l-~ 
Min Readin gs - 11 

E: l -3.n k ID =Fi ----- BLr'.:.iNI< Max Readings - 14 
Blank Value - .5140 -_, r_i~_·, · · ~ -- , :_:,::~ / m.1 r i u. ,.:e ...... % Difference - lC 

J_ 

2 

4. 
L-::, ,_, 

7 
I 

8 
9 

1C• 
.1. .t 
·I '":• 
-L .,; .. 

B !.. .. r·1 r-~ !< '·./ .::·i L_ Li[~~ ::::: 
E-: i.._ i:.i I\! t::: 1·- f-1 L. 1 CJ f-1~ ·--

r'.::inal ysi s 
0. 5.l 
1. 0.1 
1 t:" 1 
.J.., .. ,J .J.. 

....... 1::, 1 
• .: .. . '- ' J_ 

3. ()(j 

3 .. 51 
4.00 
'+. ~.o 
::=, . ()() 
5. ~,(; 
t.: ..• ()0 

6 • ::,() 

7 .00 

Time 

~: • \~' rn i c t- CJ g i•- .:-..1. 111 :::> 
::: • 6 / -7 . () ( J2CJ'~~:; 

~; • f.-:, ) ( 11 ) / ( 2 (H) ) 

3. b ) ( .U ) / ( 2 00) ( 12) --

Samp 1 E• Run By : 

Coulometer 
0 . 1 0 
'.?.40 

31 . 70 
44 . 60 

c: a. 1-·-b o i1 

5 (). 6 () 

54 . 00 
55.30 
56 . 00 
56.50 
57. (H) 

57 .30 
~57. 5() 

57 .80 
~,8 . (Jl) 

;~: [Ji ffe re n cE0 
Ci.OU 

c; s . s:; 
s•;~ II 4;~: 

+5, j_[--01 

1 :L • f36 

2 .. 35 

(i . 88 
() • fJE; 
(:1 • ~i= 

u . :::.,1-

c:i 1 L.. Ca1-bon 
Mu l ,,; r· i::~a.1·· bon 

SIGNATURE ABOVE REPRESENTS CHEMICAL 
TECHNOLOGIST/CHEMIST THAT COMPLETED THE ANALYSIS 

,:_; c_: 9 lj. cj . 

RUN ON PAGES 32 TO 37 . 
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WHC -SD-WM-DP-025 
Addendum ·10 Rev . O 

TDC- TOTAL ORGANIC CARBON ANALYSIS REPORT 

Sample S i ze = 200 uL 
D j_ l F '.:\C to t- -· .1. 
Blank ID# - BLANK 
Blank Va lue = N/A 

TI c:T1Jc: r~E::.l . .,.· 2. c; 

D~1. te : (; l ./ 2E: ./ 92 

Analyst L CONLI~ 
Min Readi n gs - 14 
Max Rea~ings - 1 4 
'.\ Di ffer-ence = .1 1 •• • 

--.. Reading 
1 
··'-

---- An alys is Ti me---
(; . 5 .t 
1 "(::1 

Co Lt 1 ome te i-
0 . 00 
0. 4 0 

0.00 
.1 (i(i. 0() 

~l~I • 5 (~.) 
·;1· 

7 
8 
9 

iO 
1 1 
J. ~ 

1. 2 

14 

BL{~l\il< l . .) j~)L_LII:-: :::: 
E:i._Af··Ji< F{.,C::TDF: = 

.L • 5 1 
2 . (){) 

2 . 50 
._::, • t._Jl) 

~:::. 50 
4 . 00 
.4. 5 (i 
5. ()(i 
5,. ::,(; 
6 . 00 
L c:; ,··, 
'-J :, ·-·\-~ 

~:, . l:, Iii i c r-• ;.j ,- ,:i.m~~ 
::: . 6 / 7 . t)t:;2s,3 

Sample-: Ru n By : 

c c1. r· bcin 

1.30 
1.60 
1. 80 
2 .1 0 
2 . 30 
2 . 50 
2 . 80 
2 . 90 
3 . 10 
3 . ,'.j.() 

3 . ·6(> 

L_ corn_ 1 N 

-i-- ~I • .1 E -·-() 1 

:::::o . T7 

11 . . 11 
lL'J. . 29 

8 . 7() 
8.00 

10.71 

;:, • :=j i.::, 

uq/m:.:..n 

:.1~01: 0 '·-' .,_, ,. -,· _, 
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('' 

t':' 

C'"" 

M 

TDC--- TOTAL 

:::: 3 rnpl.E• : R94 1 

Sample Size= 200 ul 
Dil Facto~ = 1.5 
Blan k ID# = BLA NK 

WHC-SD-WM-OP-025 
Addendum 10 Rev 0 

ORGANIC CARBON ANALYSIS 
TICTOC REV 2 . 0 

F:E: t::'CJh'.T 

f.)a. te.: t) 1 ,/ 2 ::3; c.;12 Ti. ITii:•: :21 : 2'9 : 4 7 

{":,r; 13. l )-''St L CC!r-JL IN 

Blan k Va l ue= . 5140706 u g / minut2 ~ 

Mi n Readings= 14 
Ma x Re ad ings= 14 

I) iffe;-enc ,::2 = .1() 

- - Reading=~== Anal ysi s Time==== Coulomete~ i . [Ji f -f er- E• n c 1~? 

.l 

. .:~ 

~::: 
4 
::, 
,:~~. 

-.,--:, 

8 
c_:; 

10 
1 1 
1 ~ ' ,,_ .,;_ 

.1.. ~:. 

i / l .!.-·,· 

0 . ~, 1 

..L " '·-' 1. 

1. 51 
2 . ()(; 
2. 5 () 
3. 0 0 
3 .50 
4.00 
4.50 
5 " ()() 
~ ;. ~; () 

6 . ()() 
6 . 50 
-/ . t)t) 

0.10 
1. 60 
8. 70 

11.40 
12 .90 
13 .40 
13. 90 
lCr. 2(; 
14.50 
14. 7 0 
15. 00 
1 5 . 20 
15. 50 
1 :=i. 71 Cj 

tJL_;1 l\!l< t){:;L L!E == ~::O •. t..1 mi c r og:--·arns c~;.t-bon 
r-::-:L..t~ri; r::: Fi;c: T(Jf7: =:= :~s . t:.. / 7 .. tJ(1:2i:_1 ~ ; 

!::; t i 1·1 F' L. E 
1. ~:_) . 7 
1 ;:, . 7 

C •l~_-(;:,t II -:- c,. 
I '-1·-~-.J\...' ~ i ._.J • - ·~~ ~--- ~.bUUUb~ 

- -:r ,1:J 1:) ()l) { , ~) 

1 C: 
..;.. • ._I 

1. '.5 

.0:::(.)(.) 

:?t)(; 

St:\fnp l E= r~~u. n t3·y' : 

(1.::::) ·-

L COi\JL_ I 1'-l 

( ; .. ()(; 

93 .. 7~~; 
81 . . ~ .l 
2 ::: . \i~-.. F; 
11 . 6~':-
~ 77; ._, . _: ·-· ' 

~;. t., 0 

2 . :L 1 
2 . 0 7 
1. ::::6 
'.:'. . () () 
1 •-:-;r-:, 
..I. • • • _, _,;_ 

.1 . • c::.:= L;. 

1. .. 27 

+ ~~I " .1.1:::--(;:l_ l .l c:; ./ ITi i n c: <::71. r·· I:::. on 

+ t.;1 • Ci -l E~ -- .--; , .. _., 

+ 7 . ~5.~:J E--c, ~~; 

6 C :~~· LJ. '7 

g / L Carbo ~ 
Molar Ca~bon 

34 
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WHC-S0-WM-DP-025 
Addendum JO _Rev ~ 

TO C- TOTAL ORGANIC CARBON ANAL YS IS REP ORT 
TI CTOC RE '.' 2. C 

S0 mp le : R941 DUP. D.::1te : 01 / 28/92 

Samp l e Size - 200 ul 
, C: 

-- .1." ~I 

Bl a nk ID# - 3LANK 
Blan k Value - . 5140706 uq/rn i n ut e C 

Time : 21 : 38 :4 :::, 

Min Readings - 14 
Ma x Reading s - t4 
% Differenc e - 1 0 

•-··-·· F.'.f~ a.d in g 
l 

---- Analysis Time==== Coul omete r :,: Diff eren ce 
0 . 00 

100.00 
._:, 

L~ 
c:. ~· 
6 

C) ,_, 

J. (j 

i ' ") 
.J .• • 1:-

l ·-:; 
.. \.. ·-·' 

14 

0 . ::', l 
1.01 
... C: .. 
.1 • ~' -L 

2 .01 
2. ~.() 
3 . 00 
3 . 5() 
'+.00 
4.50 
5 "()() 
5.50 
\1:J . () () 

6 . 50 
7 .. ( )() 

)(1.5 ) / 

) ( 1. 5) / 

2()() 

2() () 

~;a mp 1 e F:un By: 

<) . (i{) 

1.50 
8.40 

11.30 
12.60 
J.3. t__;() 

13.70 
.14 . 2() 
14.50 
1 4.70 
15. 0U 
15. '..? O 
1 5 . ~i•:) 

8~2"14 

1(>. 3 2 
7 . 35 
0 . 73 

1. 36 
2 . (;(; 
1 .32 
:L . 94 
1. 90 

+~:i .:i.[~- 01 U C.i ./ ffl .in c~~\ ;-·-bCJ n 

·+-7 . \-S2E-t)3 
<;1 / L C;~ r bon 
Mo l iJ. 1- Cc::;.t·-tJc n 
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Addendum- 10 Rev 0-

TDC- TOTAL ORGANI C CARBON AN AL YSI S REPOR T 

S amp l e Si z e= 2 00 uL 
Di l Factor - 4 .5 
Elan k ID# - BLANK 

Tr c:T f] C; r=;~ r: 1 . ..., :: .. c~ 

Blank Val ue - . 51 407 06 u g / mi n ute C 

Ti tnE:, : 21 : 48 : 19. 

An c•. l '/·::-:; t L c:Cir~~; __ I /\j 

Min Re a d in g s - 14 
Ma x Re~di n g3 - 1 4 
i~ Di f f 21- ;:=::• n cr-::- -·- 1-:) 

Analysi s Time==== Co u l ometer :~ Dif"i ere n ,.: e 
( }II\)() • 

• .L 

:-:-, 
..: .. 

• •• J 

c; ,.J 

9 
.L t.J 

i. .1. 

1 ~ · -·--~ 
13 
J..4 

0 .51 
1.01 
1. ~,1 
:~. ()() 
2 . 5 •:) 
3.00 

~1-. 00 
4.50 
5.00 
5.50 
.i!::,. ( 1(:1 

h.50 
7 . ()(; 

BL. ANK F ACTOR= 3. 6 / 7.00293 

0.00 
10.10 
2·7 . 2 () 

36 . 80 
38. i'.::,O 
3 9 . :::o 
40 . 0 0 
40.30 
40.60 
1.'.J.O. 90 
4 1 . 20 
4J .• 40 
-'~-1 n 6() 

( 41 . 6 - 3.60 056 5 
)(4.5) / 
)( 4 . 5 ) / 200 ) ( 1 2) ··-

r::amp le Run By : 
i... CCJ Ni_ IN 

l (l(J . l)(; 
L '"') c:-, --.:· 
'-' . .:.. • ~..J ,. 

19. 7 6 
7 . 88 

1. 7 8 
1. ~7~1 

0 . 7 4 
0 .. 74 
'·-'., / . .::, 
\.}" / .. ::. 
0. '1-H 
0. 4 El 

+':, • .t f.=: ····O l Ll ~:.! ./ rn .i. n c: a. 1·- 1::-; C:) n 

+ t3 . ~,:;:=1 [ :- 0 :1. 
+ 'i' • .t :::E - 02 

g / L.. Cai- hem 
Mo 1 ,:<. r· C.:i,i r· b c.n 

36 
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WHC-SD-WM-DP-025 
Addendum 10 Rev Q 

TDC- TOTAL ORGA NIC CA RBO N ANA LYSI S REP ORT 
T I CTC!C F: E 'v' 2 . 0 

Dc:lt~1 : C1 1 / 2 8 ./ CJ'2 

Sample S i ze - 200 u L 
Oil F a ctD:~ = 11 
Blank I D# - BLANK 

An a l y st L CONLIN 
Mi n Re a din g s - 14 
Ma x Readi ngs - 1 4 

i.31.c-. nl :: ').c:, 1ue - · • ::,1407 0 6 uq / mi n u t e L % Di f fe re~ce - 1 0 

-- Re a d i ng --- - An alysis T i me==== Coul ome t er ====%Di f fe r ence 
1 
2 

! 

0 u 

J C 
1 1 -- .,_ 

.13 

() . 51 
1 "0 1 
.1 • '.:; _1_ 

2 . ()1 
2 . 51 
3. 0 1 
3 " ~ 1() 

,'.J.. 50 
5 . 00 

f=., . ( )() 
6 . 50 
7 "00 

BLANK VALUE= 3 . 6 microg r a ms ca r bon - ' ' •-•" , __ , l 

~,(,. 8 ___ ~; . :=,c7t~) :=.~. 1. ) ( 1 1 ) / ( 200 ) 
St·J ,. t:3 - :3,. 5 '7'95 t:,l ) ( 1 l ) / ( '.::~0 0 ) ( 1 2) -

~3am p 1 e F~u n By : 

0 . 00 
5.50 

33. 20 
4 5 . 1 -::, 
51. 0 0 
53 . 50 
5 4 .90 
55 . 1-'j. (i 

5::,. 90 
5 6 . 10 
5 6 . 3 0 
56 .'-1-0 
5 ,~J. 6() 

5 6 . t3( j 

L_ CC)NL IN 

+ ;:5 " lf:-0 1 

(:1 • ( i () 

1. ( )0 " ( )() 

1 1 . ::, 7 
cr . l:, 7 
,., c:.:. ~ 
_;.. • ~· ;:I 

0 .90 
0. 2 9 
I.) " -.~•C::, 

() .. 36 
0 . 1 8 

(),.3 ~j 

u q / mi n 

-t- 2 .. S-> 3 F.:-: + () ( ) 

+'.:-:. 4 4 E:- OJ 

C:,3. t- b c:in 

g / L C:: a. t-· ho , , 
Mu J. c:\I'- Ca.r-b u n 

37 
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WHC-SD-WM-DP~025 _ 
Addendum 10 Rev 0 

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

A AL YTICAL BATCH 
Lab Segment Serial No.: Customer ID: 
R941 3AP891-6 
Analysis: Sample Prep: 
TOTAL INORGANIC CARBON UNDIGESTED 

Instrument: Procedure/Rev: 
WB39927 LA - 622 -1 02/8 -1 
Technologist: Date: 
J. SOLBRACK 1-28-92 
Starting Time: Temperature: 
16:30 N/A 
Ending Time: Chemist: 
11 :45 D. BISENIUS 

Description Lab ID Description 
1 INITIAL LMCS CHECK STD R939-5527 11 
2 REAGENT BLANK R940-5627 12 
3 SAMPLE 3AP891-6 R941-5727 13 ' 

4 SAM DUP OF 3AP891-6 R941-5827 14 
5 SPIKE OF SAMPLE 3AP891-6 R941-5927 15 
6 FINAL LMCS CHECK STD R946-5527 16 
7 17 
8 18 
9 19 

10 20 

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

LMCS CHECK STD 69C11-L/.100 ml 
SPIKE 69C11-L/.100 ml 

NA 
NA 

~ 
) 

.__,/ 

Lab ID 

Final Vol. of 
Standard 

A-6000-881 (03/92) 

38 
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WHC-SD-WM-DP-025 
Addendum 10 Rev 0 

TOTAL ·INORGANIC CARBO~ ANALYSI$ UNDIGESTED SAMPLE 

~ ~ -16- "'11 
1i:~ ~';f·• 

- -> 

'"!rl"J"''o 

- ·• 
... 

o.--1 H ~ 

.._ .... ·,• 

AIW', .. • I AMtrM • J 

Nn ,-,,,... . • 

'I~ t~IO 

..... '-"- , .... ~ I.MUM .. 

J-,;)..g• 'ltJ-

.._ .... 
:' 

J/.'I 3 &-I th 

'/0· 8&1 "'tc. 

.._ .... 
? 

----- .... c.c__... ..... ,_,. .... 
JJl U·'L l t:tt I E ~>i,l'lf'LE 

... 

p 'f 4,11-1,,,:,.. ........ 

. , 

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

--

-'('I' 

0.... , ......... ,..., .. , 
1~- 16-91 16: 6 ~~ 

?,,p;4,u-" IPOX {c'fl.7P-Z,-z.';(fk)-(90,80-~Z.2.·)(_¼-::.)(:.?f-=:f 

• '"Z.'/O 

I<. t I OO,- $,..L(! 
,__.,, c.ac ........... ,-,..., 
::jr1l ·~ ·1 I:'. tit-' l l'i l · L) J.1) 
£;I'· 1 Kl:. l U ' tCli-L. 
e,t-· l K~. \Jlll. lU•1t:: J«:) 

~-'f'fl 

.. , . ro 

-"1Dsµu.t-s-.f4• 9'3.7(),.,.,.c 
,.._,c s-,.14, = 90, 10 ,.tc. 
""7 C. t lA,..A., = 2 • -z. "'t." 

C. s '.4 • 2.y,q""f/,., 1, 0, I ,..L. • t. .;qf 
......, ... , 

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

:: /o5,zt-
-# R'l;..//-59~7 

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

.. -1 -;,. 
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WHC-SO-WM-DP-025 
Addendum 10 Rev 0 

TOTAL INORGANIC CARBON ANALYSI~ - UNDIGESTED SAMPLE 

o,..,_ 
I !I,; 

~ .... 
"---•·· c-.... , ... ~ 
-;..., ! , ~.j CU.:, 

s ·1 UII (.rCl(•L.. RE.tiULI ;2,D!>> ~•I !!J. 
s I lJ V.lL.2.M:iE·I~:-; REC J()?, S7. 

~ 10 

j,1u, .. :i..osse-, !1 xtoo = ,oz.ii. 
:z.oooe •1 ~ 

... 

;~ 

...... 
.,. 

40 

--.. = 

.! 



WHC-SD-WM~DP-O25 
Addendu~ 10 Rev 0 

fIC - TOTAL INORGANIC CARBON ANALYSIS REPORl 
TIC TOC RE\) 2 . 0 

Samole : R-939 69C11-L 

Samol~ S i ze - 50 ul 
Di l Fact m- = l 
Blan k ID# = BLK 

Date: 01/28 / 92 

Blank Value - . 314154 2 ug / minute C 

Ti me : 1 9 : u 1 : J 9 

Analvst Jl SLJ L BR ~CK 
Min Readings - 1~ 
Max Read inos - i4 
% Dif~erence - 10 

--- F,E~•ac:li no ---- f'.k,alvsis Time===== Coulomete1~ =--==== :,: Di ff er·E•r1c:e --
1 

-~ 
···' 
4 
i::.· 
, .J 

6 
- ;: 
! 

10 
11 
1 ·-:;> 

13 
14 

0 . 5 1 
1 . 0 1 
1. 5 1 
2 .0i 
2 .51 
3 .01 
3 .5 1 
4 . 00 
4 . 50 
5 . 00 
5 . 5(> 
6.00 
6.50 
7 . 00 

0.30 
15.50 
51. 60 
82.90 

10 1. 90 
111. 00 
116. 10 
118. 10 
119. 70 
120.10 
12{). 80 
120.90 
121.30 
12 1.50 

C>. <Ji:.; 

98 . U6 
69 . 96 
.J ] . 7 6 
18. 65 
8. 2U 
4 _:y.:;• 
1. 69 
1 . ~:;,Lj. 

() . ::::: :3 
(; . ~.)8 

U. UB 
(). ;:;;3 
U . 16 

BEST AVAILABLE -COPY 

SIGNATURE BELOW REPRESENTS CHEMICAL TECHNOLOGIST/CHEMIST THAT COMPLETED 
THE ANALYSIS RUN ON PAGES 41 TO 46 . 

Bl..r:-)NI< \)f~U.iE = 
Bl.J -1Nf:: F P1CTDF: = 

s r-1r1F'l .. E F:ESUL TS: 

:·.::: . :: microcirams 
2 . 2 / 1· . 00293 

c a1~bon 
+ ~:?: . lE-01 

< 121.5 - 2. 200038 
< 121.5 - 2 . 20003 8 

) ( 1 l / ( 50 ) = 
) ( 1 ) / ( 50 ) ( 12) = 

+ 2 . ~'-86E+UO 
+1. 988E-U1 

c.1 / l_ Carbon 
(kd 61·· Car ·bo1·, 

Sc1m• 1 e Run E<-v : 
,1 I SOLBF:ACf< 82020 41 



,,.._ 

WHC- S0- WM:: DP-025 
Addendum 10 R~v 0 

r l c-- rn i Pd_ I t,JUF:G(1I\J I C Ci~F:8[11 ,J {:1t,Jf'..'1L YS I s f:;e:J=·c;F: I 
TI c:-r DC F:EV 2 . u 

<<< BLANK ANALYSI S 

:3amole: BU< R•'(l.40 

Sample S ize - 5 0 u l 
Di .l F a ctcw -- 1 
Blank ID# = BLK 
Blank Value= N/ A 

F:eadi no 
:I ., 

..:. 

c ·-· 
4 
5 
6 
7 
f3 
'-=? 

10 
11 
12 
:l :5 
14 

Anc:d v si ==· 
0.51 
1. 01 
1. 51 
2.01 
2.51 
3.01 
3.51 
4 . 01 
4.50 

·s . oo 
5.50 ' 
6.00 
6.50 
7 .00 

Date : 01 / 2(3 / 92 Ti me : i 8 : 4f3 : '.-~ u 

Time 

Ar1 .::d v s t ,.J l ~3Cll.E:FU-'1CJ:: 
Min Readinos - 1~ 
Ma:-: F:ec.1d i fi • = - i 4 
% Difference - lu 

Coulometer 
0.00 

Diff e r e, ic e 

o.ou 
100.0U 

5U . uu 
50 . 0 0 

o. 10 
0.20 
0.40 
0.60 
0.80 
0.90 
1. 00 
1. 20 
1.40 
1 ~ 60 
1. 80 
2 . 0U 
2 . 2 0 

33 . ~:: ~. 
25.Uu 
l 1 . l 1 
iO . Ou 
16 . 6 / 
14 . 2 9 
12 . ;.:iU 
1 J'. l 1 
10 . 00 

-~ - 09 

BEST AVAILABLE COPY 

BL.?11\W: ',)!~LUE = 
BI...At•H::: Ft4CTDR = 

2.2 fn icro• ram ~~ 
~'. . 2 / 7 . 00293 

Sample Run Bv: 
J I SOLBF:ACf< 

+ 2: . 1E-Ol uo / rni1 ·1 C3r- 1:Jon 

8202 0 42 



M 

Sc1mo 1 e: F,-941 

Sainc,le Size 
Di l F<:1ctDr 
Blank ID# 

WH C-S0-WM-DP-025 
Addendum 10 Rev 0 

lI C- l • TAL INORGANIC CARBON ANALYSIS REP• Rl 
TI CTCJC F:E \J 2 . 0 

Date : 01/28 / 92 

-· 20(1 ul.. Anal v st ,J J. :3UL_8F:nCi·= .. 
- 1 i'"li r- 1 F:eadinos - J..:1 
·- Bl_~::: Max Readinos - J4 

Blank Value - . 3 141542 u g/min u te C % Difference - l U 

-·-- F:ec.1d i nq 
1 

3 
4 

··7 

8 
9 

10 
ij 

12 
13 
1.Ll 

---- An alvsis Ti me==== Coulometer 
0 . 5 1 0 . 20 
:l.0 1 
i . 51 
2. (>(} 

2.50 
3. (>() 

3.50 
4.01 
4.50 
5. {)(> 

5 . 5(> 
6.00 
6 . 50 
7. (> () 

._,. '.-. 
/ • Ql_l 

29 . 70 
53 . 10 
69 . 50 
7 9 . 20 
84 . 40 
87 . 20 
8 8 . 40 
89.20 
89 . 60 
·:;io . 10 
90 . 30 
90 . 80 

';l. Dif·fet-r:?11cc~ 
U. (h) 

9 i . . 3 .1 
74.4i 
44 . U/ 
..:: :5 . 60 
1 2 . ~:'.~j 

6 . it'::, 
::-~ . . :.: l 
1 . 3 6 
(). 9(i 

u . 4 ~. 

BEST AVAILABLE Cu?\ 

BLANK VALUE= 2.2 microorams carbon 
BLANK FACTOR= 2 . 2 / 7 . 00293 = 

SAMPl_E F:ESUL.TS: 
< 90 . Ei - :.:~ . 2 ) ( 1 ) / ( 2UO) 
( 90. 8 - 2 . 2 ) ,: 1 ) / ( 200) ( 12) = 

Sa mp le Run By : 
JI SOLBRACK 

+:~; . 1E-U .l 

+4 . 4 ::,:,E-·Ui 
+3 . 69E-U'.,: 

o .· I.. Cc=;trbon 
i-!o.l.o:n Cat ·b u 1·1 

43 



WHC-SD-WM-DP-025 
Addendum 10 Rev O 

TIC- TO TAL I NORGANIC CARBON ANA LYSIS REPORT 
TI CTOC F:E\.,,' 2 . 0 

S a mele : R- 941-DUP 

S a mple Size - 2 00 uL 
Di l F3ctor- - 1 
Blank I D# - BLK 

Da te: 0 1 / : ~8 / 92 

Blan k Va lue= . 3 141 5 4 2 u o / minute C 

Time : 1 ·=t : 45 : 4 i 

Anal vst Ji SOLBR~C~ 
Min Readinos - ] 4 
Ma x Read ing s - 14 
% Dif f er ence= 10 

----- Anal vs i s 
0 . 5 1 
1. (I :l 
1. 50 
2 . 00 

1- i ,ne ===== Cot..tl ome t er ==== I~ [ tif f er encE• --
1 
2 
3 

r::-,_, 

6 
7 
8 
9 

10 
1l 
1 2 
13 
14 

2 . 5(> 
:5 . 0 1 
3 . 50 
4. 00 
4 . 50 
5 . 00 
5. 5(> 
6. 0 0 
6.50 
7 . 00 

BLANK VAL UE = 2 . 2 micr-oor a ms car b o n 
BLANK FACTOR = 2 . 2 / 7 . 0 0 2 93 = 

SP1MP LE f~:E S LJI._ TS : 

0. 20 
7 . 6 0 

30.40 
54 . 1 0 
7 0 . 70 
8 1. 00 
86.40 
89.40 
90.90 
91 . 8 0 
9 ':.l ".=•() 

92 . 6 0 
9 2 . 90 
9 3 . 20 

+3 . 1E-Ol 

o. ou 

7 5 . 0U 
4 ::. . 8.l 
2:::, . 48 
12 . 7~2 

::; . 36 
1 . b:-; 
(> . ·~8 
u . i f 3 

u . .1.1.::::. 

u . . ::,:,;: 
(_) . ::::;2 

ua _.1 min Cc1r-- 1Jon 

93 . 2 2 . 1 99 T 32 ) ( 1 ) / ( 2 0 0 ) 
( 93 . ~:~ - 2 . 1997:32 )(1)/ ( 2 0 0)( 12) ·-

+ 4 . 55E --u1 
+ 3 . 7 9E - u~,: 

o / 1 .. Cc1r·· bon 
i·lo J. a r · C 61·· b, ... w, 

Sample Run By : 
JI SOL BR AC~< 8 2020 44 
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WHC-SD-WM-DP-025 
Addendum 10 Rev 0 

flC - TOTAL INORGANIC CAR BON ANALYSIS REP• Rl 
TI CTOC F:E '·,1 2 . 0 

Samel e : R-941+569C1L Date: 01 /28/ 9:2 Time: ;:·1:..: ff-: ;:'_, :.-, 

Sample Size - 50 uL 
Dil Factor -- ::::: 

Anal vst Jl SOLBR~CK 
Min Readinos - 14 

Blank ID# = BLK Max Readinas - 14 
Blank Value= .3141542 uq / minute C 1/. Di ff et- enc e =- i u 

-~-· F:ea<j i nq 
1 

---- Analvsis Time==== Coulometer i: Diffet · e1ic<~ 

3 
4 
c::· 
....J 

6 

7 
8 
9 

0 .51 0.30 
1.01 
1. 51 
2.01 
2.5 1 
::. • 01 
3.51 
Lt• 00 
4.50 
5 . ()(i 
5. 5() 
6. ()() 

6.50 
7 .00 

10.00 
32.90 
56.40 
71. 90 
81. 40 
86.60 
89.60 
91.30 
92.20 
92 _·50 
93.00 
9:::::. 40 
93.70 

(J. (>(_J 

'"i? . ()() 
69.6U 
41. 6 7 
21. 56 
11. 6 ".i 
6.UO 

i. 86 
0 . ,:73 
n . --,'../' 
'ii>. :::_;4 
u . 4 :::!, 

BEST AVAILABLE COPY 

BLANK VALUE= 2 .2 micrograms c a rbon 
BLA NK FAClOR = 2 . 2 / 7 .00293 = 

St1MF'L.E FE SULT S : 
9 ::::: . 7 - 2 . :x>o:~::-07 

. 9·~ -· '· .,:;, . / - 2 . 200307 
( 3) / ( 50 ) 

) ,: 3 > / ( 50) ( 1 2) = 

Samo l e F:un By: 
J I SOLBF:AD< 

+:::::. lE-Ul U\.J / 1id1 1 Ca1- boti 

+5. 49E.+uu 
+L: . 5 )[_-·(_! .I 

8202(> 

u / l_ L~c::\ r- b,:::;11 
i-lcd c::11 C.:u b,.J1, 

4S 



Samo 1 e : F, -946 

WHC-SD-WM-DP-025 
Addendum 10 Rev 0 

lIC- l • rAL I NO RG ANIC CARBON ANALYS IS REPORl 
TI CTDC F:E',/ '.~ . 0 

Date : 01/28/ 9 2 

Sampl e Size= 5 0 uL An~ 1 vs t ,1 1 EiiJI . 8F :-4CJ:: 
Di 1 F i:\ ct or· - 1 
Blank ID# - BLK 
Bl ank Value - .3141542 uo/ mi nute C 

Mi n F:ec:<.c:h no ;,, - J .:r 
Ma:-: F:ead i nos - 1 <i 
% Difference - l u 

- -· F~e ad i nq 
1 
2 
3 
4 
cc __ , 

6 

/ 
8 
9 

:1. U 
1 :l 
:l 2 
1 ::::: 
14 

Analvsis 
0.51 
1.01 
1. 50 
2 . 00 
2 .50 
3 .00 
:3 . 5<) 
4. 00 
4 . 50 
5 . 00 
5 . 5() 
6 . 00 
6.50 
7 . 00 

Time==== Coulometer 
0. 90 

28.00 
6 0 . 70 
83. 30 
9 7 .40 

106.40 
112. 50 
116. 5 0 
119. 4 0 
121. 40 
122 . 90 
123.70 
124.70 
125.50 

~-; Di -f .f E:? 1·- E! I ·,c. i:2 

(_) . (_)() 

96. ;-~ 
53 . 8/ 
2;; . 1 ~~; 
:i4 . 4 8 
8. •-l-6 
5.4~ 
i·;, . 4.:!, 

2 . '4 -::, 
J. . 6::, 
j. ,U 

() . 6 !::1 

u . 8u 
() . 6'-l 

BEST AVAILABLE COF '1 

BJ.J,,Nf< \/ {-',LUE:::: ::: . 2 microor a ms 
BLANK FAC l OR = 2 . 2 / 7 . 00293 

St,MF'LE F:ESUL TS : 

ca rbon 

12:'i . 5 :~ . 199 693 
( 125.5 - 2.199693 

) ( 1 ) / ( 5(>) = 
) ( 1 ) / ( 50) < 1 2) -

Samp 1 e F:un By: 
J I SOLBF:/'.)Cf< 

+3. lE ·-01 

+2 . 4 66E:+uu 
+:.: . U5!:iE.-U J 

s::::u:~u 

u ,-- L Car- bu11 
i·lu.l i-:l t C • .,,wbrn ·, 
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WHC-SQ.-WM-OP-02-5 
Adden dum lO · Rev O 

WESTINGHOUSE HANFORD COMPANY 
222 S LABORATORY -

ANALYTICAL BATCH 
Lab Segment Serial No.: Customer ID: 
R941 3AP891-6 
Analysis: Sample Prep: 
AMMONIA UNDIGESTED 

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

Description Lab ID Description 
1 INITIAL LMCS CHECK STD R939-5528 11 
2 REAGENT BLANK R940-s·62a 12 
3 SAMPLE 3AP891 -6 R941-5728 13 
4 SAM DUP OF 3AP891-6 R941-5828 14 
5 SPIKE OF SAMPLE.3AP891-6 R941-5928 15 
6 FINAL LMCS CHECK STD R946-5528 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 4C11-QX/0.250 ml 
SPIKE 4C11-QX/0.250 ml 

THESE SAMPLES V,, ERE RERUN. 

Lab ID 

Final Vol. of 
Standard 

NA 
NA 

A-6000-881 (03/92) 

47 



S235 HH4CL J;c If- (>X 

s nm -¥CJJ{ll RESULT 11, ,.,.3(14] 

STD VAL s,,.·t,.a ~;r,E~L1;) 

c,,z~-,.A)/1.,0-1!]) ,1ur~7 
.:aso,I •. 0 ·' ,r, 

... , .. . , 
... 

a I ·-"-,-,1-,-

WHC-SO-WM- OP-02 5 
Adde ndum 10 Re v 0 

AMMONIA ANALYSIS - UNDIGE~TED SAMPLE 

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

G ,.11-tv 
STI> ' .,,...../:-,>,. 

,,r ... ..... 

.,., -

......... , ... .. . NI 

R 940.-~28 103Af' --
.._ .... 
? l,n >... 

--· l .A-63 4-102 

"'-••.c:...ic ......... ,-..... 
REApEHT E<L At•I< 

-PPl1 

, s-~,o~-'- ,~. ~-
... ~ 

~-~ ,'lo,,.,. 
1-' .., 

- -• 
.:t...:. 

loMtytl • 1 - ·• 
... .. . ... 
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WHC-S0 -WM~•P- 025 
Addendum 10 Rev 0 

WESTINGHOUSE HANFORD COMPANY 
222 S LABORATORY -

ANALYTICAL BATCH 
Lab Segment Serial No.: Customer ID: 
R941 3AP891-6 
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 N/A 
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 3AP891-6 R941-5729 13 
4 SAM DUP OF 3AP891-6 R941-5829 14 
5 FINAL LMCS CHECK STD R946-5529 15 
6 16 
7 17 
8 18 
9 19 

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

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

LMCS CHECK STD 9C11AG/.100 ml 

Lab ID 

Final Vol. of 
Standard 

NA 

A-6000-881 (03/92) 
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WHC-SO-WM-OP-025 
Addendum 10 Rev 0 

DETERMINATION OF HYDROXIDE I9N IN SOL!JTION 
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s rn11 'Tc.It.AG kESUL ·r ~- 5.5 f· 1 

!...1ll w.i. 3 .57£· 1 :-:xEC q~ ,2,"i'. 

c~o-w)(.,V9V/.: 
/t{l._j) ...,., .. . , 

a... , .... ~ 

I- 7- 9:i- . 

.......... ·,· -1 

......... 
',' 

"--••·~ ,"-...... 
:.;.,; / ..:i .lJ~-UH 

s ·1 llll ',ell.A~ 

s rl) v,1LlS,s11: •1 

--• 

RE::lULT '6 ."'\!:,E. •I 

:-;REC IO.;;I. \'"7o 

--• 

\l.\"'\\-\o')l . \~C\) ,.i.1s~·l 
,co 

~9"1--0 

- ·• 

C:-10 
STD 

I 

i: 

UNDIGESTED SAMPLE 

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

( 'bC\1\-4 loo )l .lt."IC\) •. i .~'\E: -J. 
,oo0 

-·• ANtrtt · 4 .,,,...,.. ., 

-..,i.,\ ,. 

50 



" 
. .. 

\J'\ SANPLE HUNBER: 20 
-\ SAl'1PLE DATA: 897. 
'fJ DIRECT REA• PH: 12.209 

0 1 2 3 

DRU TITRATIOH: 

EQUIUALEHCE PH 

9.78 

6.20 

I 

WH C-SD- WM-0P• 025 • ! .. , 

Addendum -IO Rev 0 -

DERIVATIVE OUTPUT, dE✓dU 

4 5 6 7 

<-- EP 1 

\ 

TITRAHT UOLUl'IE 

0.460 

.0 ,.578 

·, 

TITRATIOH TERNIHATED BY PH LINIT. 

JAH 7 1992 t:09 Art 

.---

8 9 

<-- EP. 2 

· COl'tPUTATIOH 

0.0000 

0.0000 

10 

-------·--- -·----- -
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w .. - -:: 

SAt1PLE HUMBER: 6 
SAMPLE DATA: 897. 

;' DIRECT READ PH: 4.416 

OERIUATIUE OUTPUT, dE/dU o'o 
I 

0 1 2 3 4 5 6 7 8 9 10 

DRU TITRATIOH: 

TITRATIOH TERNIHATED BY PH LINIT • 
. i, 

JAN 7 1992 

·, --------------

? 

--
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WH C-SD-WM-DP-025 
Adde ndum 10 Rev 0 

... . SAl'I PLE HUl1B ER: 22 
f 7( SAl'1PLE DATA: 898. 

DIRECT READ PH; 11.980 

DERIUATIUE OUTPUT, dE/dU 

0 1 2 3 4 5 6 7 8 9 10 

-1 

... 
- I 

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

- --··-

. ' 

.. 

<-- EP 2 

<-- EP 3 

<--_EP 4 
DRU TITRATIOH; 

EQUIUALEHCE PH TITRAHT UOLU11E COl'1PUTATIOH 

9.75 0.958 0.0000 

8.27 1.203 0.0000 

5.86 1.716 0.0000 

4.38 1.779 0.0000 

TITRATIOH TERl1IHATED BY Lil1IT OH HUl'1BER OF EQUIUALEHCES PER11ISSIBLE. 

JAH 7 1992 
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\ ~ .. . .. wHc-so:wM-•r-02s 
-J::) SA1'1PLE 

-:, .. HUl'IBER: 23 Addendum 10 Rev 0 ~ SAl'IPLE 
# - DATA: 899. 
,. 

DIRECT READ PH: 11.993 

OERIUATIUE OUTPUT, dE/dU 

0 1 2 3 4 5 i 6 7 8 9 10 

·· -

, ';,-
• I 

• l 

<-- EP 1 

<-- EP 2 

<-- EP 3 

<-- EP 4 
DRU TITRATIOH: 

EQUIUALEHCE PH TITRAHT UOLUl'1E CO1'1PUTATIDH 

9.78 0.894 0.0008 

8.40 1.125 0.0008 

6.39 1.570 0.0000 

4.81 1.626 0.0000 

TITRATION TERl'1IHATED BY LINIT OH HUl'1BER OF EQUIUALEHCES PER1'1ISSIBLE. 

JAH 7 1992 

-------------------- -------------------
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-
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SAMPLE NUMBER: 31 
SAMPLE DATA: 821. 
DIRECT READ PH: 12.136 

DERIUATIUE OUTPUT, dE/dU 

0 1 2 3 

ORV TITRATIQH: 

EQUIUALEHCE PH 

9.72 

6.08 

4 

TITRATIOH TERNIHATED BY PH LINIT. 

JAH 7 1992 J:59 Al'I 

-----------------·----

5 6 7 

<-- EP 1 

TITRAHT IJOLU11E 

0.471 

0.581 

... -

8 9 

COl'IPUTATIOH 

0.0000 

0.0000 

10 

<-- EP 2 
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WHC-S0-WM- DP-025 
Addend um 10 Rev 0 

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

ANALYTICAL BATCH 
Lab Segment Serial No.: Customer ID: 
R941 3AP891-6 
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 

Description Lab ID Description 
1 INITIAL LMCS CHECK STD R939-5578 11 
2 REAGENT BLANK R940-5678 12 
3 SAMPLE 3AP891-6 ' R941-5778 13 
4 SAM DUP OF 3AP891-6 R941-5878 14 
5 SPIKE OF SAMPLE 3AP891-6 R941-5978 15 
6 FINAL LMCS CHECK STD R946-5578 16 
7 17 
8 18 
9 19 -10 20 

1 

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 
SPIKE 75C11-X/0.750 ml 

Lab ID 

Final Vol. of 
Standard 

NA 
NA 

A-6000-881 (03/92) 

. .. . 56 
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WHC-SD-WM-DP- 025 
Addendum 10 Re v 0 
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TODAYS DATE: 02-03-1992 

YROLL NO.: 80028 

Y-INTERCEPT= -.004303 
SLOPE= .162726 

SAMPLE ID#: R-940 BLANK 
SAMPLE SIZE: 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 

0 
SAMPLE ID#: R-941 DUPLICATE 

C"sAMPLE SIZE: 750UL 
j)WVL AND ABS= 580NM 0.074 A 

~AMPLE ID#: R-941 + SPIKE 

WHC-SD-WM-DP-025 
Addendum 10 Rev 0 

SAMPLE SIZE: 750UL + 100UL-10ML-500UL 75Cll-X SPIKE 
MWVL AND ABS= 580NM 0.790 A 

.1PLE ID#: R-942 
SAMPLE SIZE: 750UL 
WVL AND ABS= 580NM 0.075 A 

.. 
SAMPLE ID#: R-943 

- SAMPLE SIZE: 750UL 
WVL AND ABS= 580NM 0.062 A 

SAMPLE ID#: R-744 
0--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: _ __._.&(',=-,._~~=-<--~~=-c:==-------

DATE SIGNED: 2 - 3 - /C/ 12.... 
SIGNATURE ABOVE REPRESENTS CHEMICAL TECHNOLOGIST/ 
CHEMIST THAT COMPLETED THE ANALYSIS RUN ON PAGES 58 TO 
2-L· 

- -·-·- 58 
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WHC:: so-W·M-DP-:-0 2 5 
Addendum -10 Rev O 

CALIBRATION CURVE LACHAT NON-DISTILLED 25ML 

CYANIDE DATE: 12-02-1991 

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

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

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

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

500UL * 4.990 * .8090 * .7970 * 
* * * * 1000UL * 9.980 * 1.6370 * 1.6250 * 

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

-•···- 59 



I 

Lab Segment Serial No.: 
R941 
Analysis: 
ARSENIC 

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

D ascription 
1 INITIAL LMCS CHECK STD 
2 REAGENT BLANK 
3 SAMPLE 3AP891-6 
4 SAM DUP OF 3AP891-6 

WH C-SD-WM-DP-025 
Addendum 10 Rev O 

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

ANALYTICAL BATCH 
Customer ID: 
3AP891-6 
Sample Prep: 
UNDIGESTED 

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

Date: 
1-7-92 

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

Lab ID Description 
R939-5595 11 
R-940-5695 12 
R941-5795 13 
R941-5895 14 

5 SPIKE OF SAMPLE 3AP891-6 R941-5995 15 
6 FINAL LMCS CHECK STD R946-5595 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 129B38C/.500 ml 
SPIKE 129B38C/.500 ml 

Lab ID 

Final Vol. of 
Standard 

NA 
NA 

A-6000-881 (03/92) 
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ARSENIC ANALYSIS - · UNDIGESTED SAMPLE 
WHC-S0-WM-QP-025 
Addendum 10 Rev 0 
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WH C-SD-WM-DP-025 
Addendum 10 Rev O 

WESTINGHOUSE HANFORD COMPANY 
222-S LABOPATORY 

CALIBRATION RECORD 

Analvte: As 
Procedure: LA-355-131 Revision: 8-0 
Instrument: PERKIN ELMER Prooertv No.: WA77479 
Technologist: D. A. JACKSON Payroll No.: 6C275 !Date: 1-7-92 

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

""' Dilution Concentration Instrument Reading Unit 

C 
1 0.000ml 0.0na 0.000 
2 0.200ml 20.0 ng 0.344 

'..11 3 0.400 ml 40.0 na 0.662 

('~ 
4 1.000 ml 100.0 ng 1.501 
5 

I":' 6 
' 

7 
3 

a, 9 

N 10 
11 - 12 

r-,:, 13 
14 

0- 15 -

16 
17 
18 
19 
20 
21 

Comments: 

A-6000-882 (03/92) 
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Lab Segment Serial No.: 
R941 
Analysis: 
MERCURY 

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

Descri tion 
1 INITIAL LMCS CHECK STD 
2 REAGENT BLA·NK 
3 SAMPLE 3AP891-6 
4 SAM DUP OF 3AP891-6 

~HC~~b -WM~•P- 025 
Addend um 10 Rev 0 

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

ANALYTICAL BATCH 

Lab ID 
R939-5597 

. . R940-5697 
R941-5797 
R941-5897 

Customer ID: 
3AP891-6 
Sample Prep: 
UNDIGESTED 

Procedure/Rev: · 
LA-325-102/8-0 

Date: 
1-21-92 

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

Description 
11 
12 
13 
14 

5 SPIKE OF SAMPLE 3AP891-6 R941-5997 15 
6 FINAL LMCS CHECK STD R946-5597 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 129B38D/.300 ml 
SPIKE 129B38D/.300 ml 

Lab ID 

Final Vol. of 
Standard 

N/A 
N/A 

A-6000-881 (03/92) 
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MERCURY ANALY~IS ~ UNQIGESTED SAMPLE 
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MERCURY ANALYS IS ·UNDIGESTED SAMPLE 
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WHC-S0-WM-OP-025 
Addendum 10 Rev o 

WESTINGHOUSE HANFORD COMPANY 
222-S LABOPATORY 

CALIBRATION RECORD 

Analvte: Hg 
Procedure: LA-325-102 Revision: 8-0 
Instrument: PERKIN ELMER Prooertv No.: WATT479 
Technoloaist: D.R. JACKSON Payroll No.: 6C275 I Date: 1-21-92 

Calibration Standard: 129838D 
Analvte Concentration: 0.1000 ppm 
Tvoe of Calibration: LINEAR 

Dilution Concentration Instrument Readina Unit 
1 0.000 ml 0.0ng 0.000 
2 0.100 ml 15.2 no 0.090 
3 0.250ml 38.0 na 0.236 
4 0.500ml 76.0 no 0.458 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 -

16 
17 
18 
19 
20 
21 

Comments: 

A-6000-882 (03/92) 
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Lab Segment Serial No.: 
R941 
Analysis: 
SELENIUM 

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

Description 
1 INITIAL LMCS CHECK STD 
2 REAGENT BLANK 
3 SAMPLE 3AP891-6 
4 SAM DUP OF 3AP891-6 

WHC-SD-WM-DP-025 
Addendum · 10 Rev· O 

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

ANALYTICAL BATCH 
Customer ID: 
3AP891-6 
Sample Prep: 
UNDIGESTED 

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

Date: 
1-29-92 

Temperature: 
N/A 

Chemist: 
R. K. FULLER 

Lab ID Description 
R939-5596 11 
R940-5696 12 
R941-5796 13 
R941-5896 14 

5 SPIKE OF SAMPLE 3AP891-6 R941-5996 15 
6 FINAL LMCS CHECK STD R946-5596 16 
7 17 
8 18 
9 19 

10 20 

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

LMCS CHECK STD 133B38A/0.500 ml 
SPIKE 133B38A/0.250 ml 

: I 

~ ' 

Lab ID 
., 

Final Vol. of 
Standard 

NA 
NA 

A-6000-881 (03/92) 
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SELENIUM ANALYSIS~ UNDIGESTED SAMPLE 
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Anal e: Se 
Procedure: LA-365-131 

WHC-SD-WM-DP-025 
Addendu~ 10 Rev~ 

WESTINGHOUSE HANFORD COMPANY 
222-S LABOPATORY 

CALIBRATION RECORD 

Instrument: PERKIN ELMER 
Technol ist: D. A. JACKSON 

Calibration Standard: 132838A 

Date: 1-29-92 

Dilution Concentration Instrument Reading Unit 
1 
2 
3 
4 
5 

~ 6 
7 
l 

.. 9 
10 
11 

- 12 
M 13 

14 
o-- 15 

16 
17 
18 
19 
20 
21 

0.000 ml 
0.200ml 
0.400 ml 
1.000 ml 

Comments: 

0.0na 
20.0 na 
40.0 na 

100.0 ng 

0.000 
0.274 
0.468 
1.132 -

. 

. 

-

A-6000-882 (031 
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· WHC-S0-WM-DP~025 
Addendum.10 Rev 0 

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

ANALYTICAL BATCH 
Lab Segment Serial No.: Customer ID: 
R941 3AP891-6 
Analysis: Sample Prep: 
ION CHROMATOGRAPHIC - CHLORIDE UNDIGESTED 

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

Description Lab ID Description 
1 INITIAL LMCS CHECK STO. R939-5572 11 
2 REAGENT BLANK R940-5672 12 
3 SAMPLE 3AP891-6 R941-5772 13 
4 SAM DUP OF 3AP891-6 R941-5872 14 
5 SPIKE OF SAMPLE 3AP891-6 R941-5972 15 
6 FINAL LMCS CHECK STD R946-5572 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- 10.0 ml 
SPIKE 73C11 DC/.05 ml 

: 

Lab ID 

Final Vol. of 
Standard 

NIA 
NIA 

A-6000-881 (03/92) 
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WHC-5-0-WM::.DP-0.2 5 
Addend um 10 Rev 0 

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

ANALYTICAL BATCH 
Lab Segment Serial No.: Customer ID: 
R941 3AP891-6 
Analysis: 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 N/A 
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 3AP891-6 R941-5771 13 
4 SAM DUP OF 3AP891-6 R941-5871 14 
5 SPIKE OF SAMPLE 3AP891-6 R941-5971 15 
6 FINAL LMCS CHECK STD R946-5571 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 
SPIKE 73C11 DC/.250 ml 

- --
:;-

--, 

Lab ID 

Final Vol. of 
Standard 

N/A 
N/A 

A-6000-881 {03/92) 
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WHC-SO-WM-OP-025 
Addendum 10 Rev O 

ION CHROMATOGRAPHIC ANALYSJS (FLUORIDE) - UNDIGESTED SAMPLE 
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WHC~SO-WM-or~ozs 
Addendu~ 10 Rev 0 

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

ANALYTICAL BATCH 
Lab Segment Serial No.: Customer ID: 
R941 3AP891-6 
Analysis: Sample Prep: 
ION CHROMATOGRAPHIC - NITRATE UNDIGESTED 

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

Description Lab ID D ascription 
1 INITIAL LMCS CHECK STD R939-5573 11 
2 REAGENT BLANK R940-S673 12 
3 SAMPLE 3AP891-6 R941-5773 13 
4 SAM DUP OF 3AP891-6 R941-5873 14 
5 SPIKE OF SAMPLE 3AP891-6 R941-5973 15 
6 FINAL LMCS CHECK STD - R946-5573 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 
SPIKE 73C11 DC/.250 m L 

:.. 

Lab ID 

-
Final Vol. of 

Standard 
N/A 
N/A 

A-6000-881 (03/92) 
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WHC-SD-WM-DP-025 
~ddendum 10 Rev 0 

ION CHROMATOGRAPHIC ANALYSI$ (NITRAJE) - UNDIGESTED SAMPLE 
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WHC-SD- WM- DP-025 
Addendum 10 Rev -0 

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

ANALYTICAL BATCH 
Lab Segment Serial No.: Customer ID: 
R941 3AP891-6 
Analysis: Sample Prep: 
ION CHROMATOGRAPHIC - NITRITE UNDIGESTED 

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

Description Lab ID Description 
1 INITIAL LMCS CHEiCK STD . R939-5576 11 
2 REAGENT BLANK R940-5676 12 
3 SAMPLE 3AP891-6 R941-5776 13 
4 SAM DUP OF 3AP891-6 R941 :_5876 14 
5 SPIKE OF SAMPLE 3AP891-6 R941-5976 15 
6 FINALLMCS CHECK STD R946-5576 16 
7 17 
8 18 
9 19 

10 20 

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

LMCS CHECK STD 73C11DC/.100 ml 
SPIKE 73C11 DC/.250 ml 

Lab ID 

Final Vol. of 
Standard 

N/A 
NIA 

A-6000-881 (03/92) 
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ION CHROMATOGRAPHIC ANALYSIS (NITRITE) - UNDIGESTED SAM PLE 

s....... s..-pi.p..,,. 
t\ Y.JY. - ~~ /.~ lV .. i t-tt-' -NIJ:.! 

.._ .... 
? 

OIIJHEX 

s ··1 OIi ,~ci,.>c. HE!:iUL"I S.nl'Z-tf ... 
S 11> VAL 'f.911:.'Z.fr.._ :-.:REC 10"1,r-" 

~, .. . 1 NIMJ ... , -·• 
... ... 

•-"- .... ._ .... 

.._ ... 

......... 
:' 

~" i~,., 
,c JGO~ 
,1.0~ 

-Hu;.: 

.._ ... 
? 

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

... 

Iii 11-:'L .U.:;.. IE s;,l·lf-'I.E 

-·• 
... 

...- .... 

~•o 

,,.z.re ~- ,. zi,~rr-f l..S53.,. /-l.r,r:: /-{t~ • o. Y 'Z,. 

- ·• Aner,-111 . J 

... 

......... ,......,,.,_ 
R 941.-~976 103AP --· N02 --
SAl•IPLE SPIKE!) 11) 
SPIKE ID ,3c.u•c. 
SPIKE VOLUME ,oi;,-Q. 

Al\6i!JM•I 

... ... 
•--ea-.-.-

-le::.-

... 
.... ._ .... 

- ·• 
... 

.... ,_ .... 

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

12-16-91 16• 6 25 

3AP891-6 

......... , ...... lat 

...... ,.. ., ANfrll•'I -·• 
... .. . 

'-"- ........... 

.1 
,___.,,._CMC;..,..\..,.,,.,___, 
El>I-" f, •; .!;1J OIOHEX 

s ·1 l>II iJ.GI ,o C, RESUl.1 s.3z.tz.,,,
ti IO VAL. ·4•'2-fr .. :~m::c ID8.'1""1 

NWJ .. . . 

..,,. 

.........,.,. .... w.. 

... 0. 
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WHC-SD,..WM-OP-025 
Adde'n'dum }ORev O I /'o/ 

DIONEX METHOD PARAMETERS - SYSTEMl.MET 

\i.~~~1;:,-: .·•;:n::- \ .. 

.__ ___________________________________________ ~ 
: •. ~p.,:. System Parameters 

\System Name : systeml/qpm 
'\Number of Detector~-~ •••••••• , ••••••••••••••••••••••••••••. 

: .. \ .} /iDe~~~tor 1 Type .~ ... ·
1

~ - - '.~ : · .

4

~ ~;~ · - ••••• ~ · ~ ~ !' ~-- · ~ ••••••• . • ••••• ~. '! •• _ ••••••• 

1..:·,H·-,D~tec:tor ,1 real _t~m~. plot , sc~~e , (uS) ••••••••••• · •••••••••••• 
-· !·.\:_:•.:: .:: ·: Run ~!; Time ·( minUte~ )-'·;;_._~'1~ ·.-. • , ~ .. · • .- . · ~ -~~ - ~ ·~ .•.........•. ~ I!' . ~ • •••••••• 

~1\-iS~mpl,,ing Rate (sec:c;mds) •••••••••• · •••••••••••••••••••••••••. 
·:·-r/?·· :."-:::'..r'1~/t~-/ '/ ·· - .· · ,. ,. .. ::·;,r:< 

- · . · - • 1 • .'fr/f;l, '. , . ... , . )" .. t•~ .• · . · · .. · '•},,/ • : · ;i; j1/; · 
DETECTOR 1 PARAMETERS 

Report Options 
Sa,✓e Data File ............................................ . 
Data File Name: c:\d~\data\91010801.D07 
Create ASCII Report File •••.•••••••••••••••••••••••••••.••. 
Print F:eport •• .•••••••••••••••••••••.••••••••••••••••.•••..• 
List F'eaks Nat Found in this r·un ••••.•.•••.•••••••....•.••• 
Report UnknoL-Jns Found in this run ••.••..••..•.•••• r •••••••• 

Pr-int Chr-omataqram •••••••••.•..•.•..••.•...••...•.•.•.....• 
AutoScale Ct-womatoqram to Hiqhest F'eal:: ...••..••..•.... •• ..• 
F i 1 1 Pe a k s L•1 .i t h , Co l or- • • • • • • • • • • • • • • • • • • . • • . • • • • • • • • . . . • • . . 
Drav1 Gr-i. cl Lines on Chromatoqr.::1rii •.••..••..•... • ...••....•... 
Label v1i:th Peak Number- ••.•••••••••....••.•....••.....••.... 
Label 1--1itti F:etent.ion Times on Chr-oma:toq1·- am ...• .' •••.....•... 
Label v1ith Component Name ..•..•.. : •. · •.•.....•..•...••.•.... 
Fot- mat Fi.le Name: c:\d::\method\default.~w f 

Inteqration P a rameter s 
St.:1t-tinq F'ea k t•Jid th ( seconds). • • . . . . . • • . . • . . . . . . • . . . • .... . 
P e ak Threshold (111'-i ·or uS / dat21 pt inte:•r· v.:, l ) ............ ... . . 
F· ea,: Ar f? 2. Re j ec t ................................. . .... .. . .. . 
An; .:1 F:eject: f or l:;:efer-enc:e Peak= •••.•..•...•........•. .. . ... 
Percent F:eter: tior, Time l>Jindo1t1 for Re1' t~n?1·1cE• 1.::•eaks .•........ 

T .i. me 

t • ""I I 
1 ... ..:.'.. \ ~ 

.1 .. 2L~ 

Inteqration Ti.med Events 

Descr· ipt.ion 

Start pe al:: detection 
Sta~t peak d etection 

r•lumber· Of 1_,~ v ... :- .~s ·t ot- C.:d ib r·c:, tion ... . .. . ......•...•......... 
Calibration Fit Type • • •••••.••••••....•....•.•••.•.•••.. ••• 

· Replace Or Averaqe Calibr-ations .....••.....•....•........•. 
E x ternal or Internal Calibr-ation •.•......•......•..•.•..•.. 
Calibrate by Area or Haiqht .•••••••.... . .•...••...•.•.••. . . 
Default In j f.?c t ion '..lolume, .....•..••............•. .. .•...••. 
Def ;1L1lt D iluti on Factcir .•...•••...•....... . • .. . •. . ..... .... 
F:espon~;;:: F "L t:01r for- Unkno L•Hl Pe c:, ks •.......... • • • • . • • ..... • • • 
Calibrati,::m 5tandar-d \/olume · ••••....•.......•..... . ... .. . .. 
In t ernal St.:1nd ;.:-, rd VolL1i-o-,e .••.•••...........•.•...•.•.....•. 
Sc,mple Unit •..••••••••.•.•••...... . .....•...•...•...••••.• 

BEST AVAILABLE COP \ 

1 
CDM-1 
20.00 
6. 0 0 
0.20 

Yes 

Ne 
\ 'es 
No 
Yes 
Yf.?S 
Yes 

~-l o 
Yi:::S 

Yes 

LC . Cl 

6 
l] l.l .-:1 d 1~ .:, ·•·: .i C 

F:ep l ,,:,c: c· 
E,: t2r-i-, ,:_., l 
{1 1· (:.• ::, 

l. C 
.Jl L. ,:.· 
1. () 
1. U 
1. () 
F'F't1 
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WHC-SD-WM-DP-025 
Cc,mpor,ent # l F- LUGF: 1D~rlendum 10 Rev oh ::-'.. en t..1. o r, I .l. /Ti ,::-

Reference Peak FLUOR!~ Window Size 
AmuLtnt = LO + Vl:t:Area + 1<2 * Ar·ea:+:. :+:2 
K0 = 6.84259E-002 
Kl ~ 5.41881E-005 
1::: = --6 .00022E-011 

L,.:!\'E•l Amour1t At-ea 

1 1.lOOOOE-00 1 190 2 
2 2.BOOOOE-001 4256 ..,.. 
~ 5.60000E-001 8846 
4 1.12000E+OOO 1 ,-,.•c 

- ~ ~o ~ 
~ 2.19000E+OOO 42679 ~ 

6 4.22000E+OOO 84175 

Compon ent# 2 CHLORIDE 
Re t erence Peal , FLUORIDE 
Amount= KO + Kl. :+:Area + K?I Area* i 2 

:. ,J 
.::1 

3.42635E-00 2 
9.53 630E-005 
- 6 . 223 79E-011 

Leve l Amount 

l. 
2 ..,.. 
..:, 

4 
0::: ~· 
6 

1.30000E-001 
3.30000E-001 
6.60000E-001 
1.31000E~ooo 
2.58000E~000 
s.oooooE -~ ooo 

Component# 3 NITRITE 
Reference Peak FLUORIDE 

A1·-t:,, a 

1239 
3208 
6~1( >2 

12886 
27623 
:',3889 

Hli1Gur1 t ::: KO + I<1 *Area + K2J!.:Area* *2 
KO = 4.41934E-001 
Kl = 1.39994E-004 
K2 ~ -2.77337E-012 

Level Amount At-ea 

1 1.25000E+OOO 7115 
2 3.lOOOOE+OOO 19:',23 
":! -· 6.18000E+OOO 39962 
4 1.22300E+001 81819 
C: ~· 2.40C>OOE+001 17096!:, 
6 4.62200E+001 328741 

He•iqhl 

349 
848 

1706 
3475 
7321 

12636 

kete~ t ion Time 
Window Size 

He iqht 

,. 

,- --,c:r; ~-•..:;. 
:',6 7 

1337 
2 429 
:=,C> :,B 
'-7322 

Re t en t iun Time 
Window Size 

Heiqht 

1213 
3097 
:',860 

12982· 
24711 
45930 

.l. . ,_1;:, 

7.00 % 

1. 4 '.::' 
7 . OOi: 

1.6:', 
7. (l(li~ 

:, _· : _.:·-.. ·!. 

Component # 4 NITRATE . -· Retention T ime,:,,}\ :';2. 35 
F:e ·fet-ence Peak · · FLUORIDE , .· • .- . . vJindov, -Size ,, ;.::}Ji~\ i.10.00'1/. 
~r'.ioun _: = ,,1<0 + ~:1 *Are~L + . 1<2*Are.a*_~;7);: _ :;?,;;ti~;~( \ \1:~ . , 
kU - .:.. • 9806<.>E-OCq . . _,,.. :.. ··. : -.,{_,,' .. . ,. .. t~:':,· , · ,. \;.•i;( •: 
kl = 1. 56421E-oo4 A :-;:t:-.:: . .. . : "-~,:.·,;v. \~.;-; . -·;·:-,~""--:;,r~ · r;.;y · 
i,:·· -:, - - 7 17711E-011·, .. i , .. ~. • · · ::, ·-,1~1•··· • -•. · • "· • • .. · • ~·•. g; ... ,-i . 

··- - ' . .. ~f- ~,~;;;::i J;.~t~t.dr< ' :-tw~iH:<. ,_: ·.J.t?\W&if:f'.} _· . ij;f· 
Leve 1..-:: .A.~9~n.t..~~!d::\f.] : . · Ar~~>',t:; ·:.. He i A ht_ .-:it:ii :i.'\(if.;.~ : 

1 · · 1~t..,1· 'o'··o"o' 0~1,;~oc · •':'.-b· 1· '65 · .- 7. 2·· 4·: ·.:qii:i':i ·"''· ,.,.., · ---------~--~-------------------------------~~m 
• 4t (;;.'~ "-' ) , /\. • • I . 1•,i 11,/' _.,_...,. :.f - , ;J 

2 . 2 ·: 75000E+000 ' i5858 ·' . :·1929? ·1,.:,.)}?: -<:~~,~;~ '.~:_.. 
3 5 ~ 47000E+OC>O · 32863 3596-': · · -'~.:1'.; ': .~·.: tif.l:' t'· 
4 . 1 . 08200E +001 · :·' 68086 6938 ·., ·. ··'..\:· · 
5 2 .12300E+001 144490 14096 . ·•. : /;'.'_ 
6 4. c,09qB!¥.too1 . . ;~?.2~50 26?22 ,J~~f~ ::.;.; .. 

· ~ ~~j~f~~~l{/~:f 

.-

!:t:-- 1·· 
: :· ; . :, ~ 

·~ ·,_.,: :; / !: 

., ;.• -:.:Jiti~~{:_!: 
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WHC-SD-WM-DP-025 
Addendum 10 Rev O 

Component tt 5 BROMIDE 
F:eference F'eal: FLUOF: IDE 
Amollnt =KC,+ f :1:rAr·ea + f,:::2~:f'..H·· e;;1~. ~-2 
KO = 8.78746E-002 
Kl - 1.81~~5E-004 
K2 = 5.81300E-010 

Level Amount 

1 
2 

4 
5 
6 

l . 26001)E +000 
3.14000E+OOO 
6. 26000E +(H)O 
l. 2::900::,E+OOl 
2.43100E+OOJ 
4 .681.00E+O(,l 

Co~ponent # 6 PHOSPHATE 
r-;:eference F·e2.l:: FL.UCll=nDE 

9418 
1,.:,041 
4=,7:::!,6 
4 78=•=· 
98::A4 

i b 7SO·=t 

Amollnt =KO+ Kl*Area + K2lAreatt~ 
KO = 3.99318E-001 
Kl = 3.17750E-004 
K2 = -3.28707E-010 

Leve 1 Acr,our, t 

1 
2 ..,. 
-.:, 

4 
i:: ~· 
6 

1. 1400(,E-t-(1110 
2 • f~::; :.)(>(JE ,-i:)() ( > 

~.•, . 6::;oooE+onu 
l . 5 .. ~:6(,(lE t-(> () ~ .. 

: • 1 t,JE;C>OE + .J U :1 
4. 2i =,OUE+O :,1 

Component# 7 SULFATE 
Reference Peal:: FLUORIDE 

3086 
Jt:,7~•1 
:::.:1 ;~;7 
74:Ai. 

i=,6S18 

ArnuLlnt = f,::,:i + KllA·1rec::, + t:'.2tf'..•,1r f:!::': * :f2 
KO = 4.93833E-001 
Kl = 1.23085E-004 
K2 - -4.10577E-011 

Level hmount Area 

1 1 • 26000E+(h)0 8321 
2 3.14000E+OOO 21=•48 
":!' 6.2600C>E+OOO 46141 -· 4 1.23900E+001 97737 
i:: ~· 2.43100E+001 21•)064 
6 4.68100E+001 4-'-10811 

.. . 

. :;/I·~/ -
• •• I •, • I • 

;:;:et 2 , ·,tion Timi::.· 
l•Jindo1t1 Si:::f= 

:'.43 
9:',7 

2477 
4298 
E:',21 
8473 

F:.:.• t t:0 1·, t :i. or, Ti fi1E• 

l•Jind • 1·1 Si :::e 

1.:2:77 
2630 

11077 

~~eter:tion TimE• 
l•J i. r; d rn,1 S i ::: e 

HE·iqht 

:'.46 
1429 
2990 
6333 

13628 
27239 

: ....... ; .• 
.·{, , .: ~., .. -~ 
.-· . :, - . 

,-, C: a.:: 
...:. • ._ I ._ I 

1. ou ~: 

1 -.:i . (,o:-: 

4.90 
1(:>°. O•J'1/.. 

. -.'1~,.;:~-.. ~ : :· . 

BEST AVAILABLE COP\' 

: , ;,:- . 
,r·:.::: 

j\'.\ 
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Addendum 10 Rev O 

IC Control File: C:\DX \METHOD \ SYSTEMl.TE 

Step Time 

Init CDM-1 Auto• ·ftset Of ·f 
Ir: it CDM--1 Receirdet- Mctrl:: OFF 
Init CDM-1 Temp. Cc.mp. ::::: .1.. 7 
Init CDl'1-l Record12r F:anqe -
!nit CD1'1-l Ce 11 ON 
Ir: it CHA Hee: ter· ..-,c Deci . -- ..::.~• -· 
Init Valve t':i ON 
Init \.'c:11 ve B ON 
Init Inject Valve OFF 
Ini. t ACI i'--lL1tosrnp CirF 
Init ACI F:LY 2 OFF 
Ini t .C:C I ·:-TL 1 OFF 
Ini t ACI :"TL 2 OFF. 
I r,i t ?;CI t,C 1 ON 
Ir; i t GF'M St2.r- t 
Ir, it GF'M Hold Gradier:t C 1 c.,c le: 
In .:i. t GF'M F:esel Ol'J 

1 0.0 CDM-1 r.:iutoOtfset OI-J 
.1. ( ; . (; Stat· t Samplinq 
1 0. (i GF·M F:eset OFF 
2 ( ). 1 CDt1-1 F:ec:order Ranqe -
2 0.1 Inject \/c-. l -..·e DN 
'":• ( ) • .:i GF'!'l F:un Gt·adient ... 
~5 :? .6 Injec:i:. V 2. 1 v e 
~ - 3. () ACI Autasff1P 

GpmFile: C:\D \METHOD \ SYSTEMl.GF'M 
Lo Pressure · L mit = 200 
Hi P r essure L mit::::: 2000 
Eluant 1 DI WATER 
Eluant 2 SODIUM CARBONATE 
Eluant 3 SODIUM BICARBONATE 
Eluant 4 - Eluant 4 

OFF 
ON 

Clack 

Deq 
0. 1 

10.0 

Time FlcM 

0.0 2.0 84 

., ' ) , __ 

, a 
'l.3 

8 

1.4 

(l 

\/:', Vb Cammen t 

0 0 

BEST AVAILABLE COP\ 

.I~::: · "•I· ... ·~ : ;, ; 
.. 2!•1:1 •~.:-

! 0 d:, :{{}'~•~, 

: . °:;.fi;"\ :·--)·."·:. 

C 
us 

us 
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I_ . .. ~ 

. ::: .. : .:::-_ :-: .. __ ·······.··-··.-·•- ·• .. -. :·-··- -- ... ·•·: - .. :·----· - ·· ...... .. ---·-·······• .. ·••-: · · ····:· · ······•· ... · .... ··-···- ---·· ·-·· -- .. ................ ::.:: :.·.:::.. ..---- ....... _ ·•.··- .. - ____ ., ._ ... _ .--... 

--, :· -··:,_:;· . 

- ,_. .. t:: !' ,··: ..... 

M 

... !f·:::: 

• - ·-· •• ---.- '. -· ·,- .... 
;· ~- __ .· __ j: ,· t t i t ~ 

- .. ,_• ..• \ 

,.:.:":• 

... . .. 

... .i " .· .:. 

,... .. - ·!··· .. · __ ! .:· --· 1-.. ,,_ 

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

.1.i) __ , . .. ... ·,, .! •._1 · • 

: --- .. ·'- - --•··-
.. ... (: .. : ! i -~:: -:.: ;··; , • , : ::. ·, _ ,\_ ._1 : '. ,,_ ..... _,, .. ,.:·;: ":::::: 

~ .. q.7::: 
--_· -=· ~::, :::-. 

_ :.i 7 : '.:,. " 4 4 6 -~' ~- / .:.·; 
~: .q. :~- .. L!- :_=,4 .. ,;•,.:' • f .. , 

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

····,,:::-Ci'·•_·, .I .. i:: 

M Fi!e: C.-!DXJDA T.-1 !!!!ll!ll!!!i!.Dll! Se.mp!e: U1CS/?3G! !DC 

i 
I 

-~ ooo l 
15.500 i 

j 
1:3.oOG I 

I 
10.5QO I 

lJ. 8 ooo 1 

s soo I 
I 
l 

3 000 i 
i 
i 

1 - NIT RITE 

~ • Unk~o-'11liTRA TE 

! I 1 -<'\JLF A1E 

6 · PHOSF'HA1( 
I 

! 
o.5ou L..i ________ m11..._..J:1~mi~---~are..itliiiiil•----- --~~~h..-___ ....-;!~~~- -___J 

I 

-2 _(iQQ I I : I , I i ; 
1.00 

j I 

2.00 
I ! I 

~.00 
MinwteE 

4.00 
I I 
~.00 

I I ' I I I 
6.00 

SIGNATURE BELOW REPRESENTS CHEMICAL TECHNOLOGIST/ 
CHEtHST THAT COMPLETED THE ANALYSIS RUN ON PAGES 88 
T0_2.2_ -

BEST AVAILABLE COPY \-)0-92_ 

88 
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Dr '- T ,:; r:;: r~:F F C1f., ESSi:::l· Dl'•J ~3un . J :c:-i ·'·· / J c; : -; ::.= : i •l l cir-;-_· 

, en c · 1 ,. :· ,·. ! :·::\ <': r7• ~ 

. · t· .. I r-- i ! r , 

, !•··.: r_l · .--·, I 

-- ·-·-··-----::=-t£:f..h - --- -- .... ---·--·-· -... -· -----... --------. -- --
: II,:~: -:--.~~ ( ! !) ;·~57/tft~7-/- ~ . .. . ) ~•- : .~,-:·- 1· I , . ,-r~,; 1 ,:, _, 

, ·,. -.. 1 : ; ·, 1 ;.:, -. ~,. ., ., .1. , __ _ , , , •. L· .1 , , ,Jo;. 
·. , ·! ·· , •. 1n c:· ·'-! ic-: ., :::,•: (:~_··:c, · , .!T: :,, 1- f 

~-:, , ." ::::_ I E:• i 1 I 1 .' 
":: ·::-: ·. ··::: . ·;-: :·: ... ·····- - ····· · -· ··· -·•· ···--- --• . .. ···- --..... --: .. . .... 

: :r:-,-:· ,.--r::' '.' l ' i. .1. 'I IF: n:r, ; r r · 'I ·! r-·u_ri ;·, -~ ~'.: , ;r 

: i·' ! I - • 
1 1·,1-! ;- ,, 

I ' I. . , .. ;···, l. r; :·, 1·,·1 r:, ':; f ·, F'• r l t /t I ,.:_, ·•.: 

~ 

N 

us 
:"') 

°' 

_! 
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I WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

ANALYTICAL BATCH 
Lab Segment Serial No.: Customer ID: 
R941 3AP891-6 
Analysis: Sample Prep: 
ION CHROMATOGRAPHIC - PHOSPHATE 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 Lab ID 

1 INITIAL LMCS CHECK STD R939-5574 11 
2 REAGENT BLANK R940-5674 12 
3 SAMPLE 3AP891-6 R941-5774 13 
4 SAM DUP OF 3AP891-6 R941-5874 14 
5 SPIKE OF SAMPLE 3AP891-6 R941-5974 15 
6 FINAL LMCS CHECK STD R946-5574 16 
7 17 
8 18 
9 19 

10 20 

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

LMCS CHECK STD 73C11DC/.100 ml - 10.0 ml N/A 
SPIKE 73C11 DC/.05 ml N/A 

A-6000-881 (03/92) 

1{)0 
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Addendum -IO Rev o· 

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

ANALYTICAL BATCH 
Lab Segment Serial No.: Customer ID: 
R941 3AP891-6 
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: 
NIA D.HERT 

Description Lab ID Description 
1 INITIAL LMCS CHECK STD R939-5575 11 
2 REAGENT BLANK R940-5675 12 
3 SAMPLE 3AP891-6 R941-5775 13 
4 SAM DUP OF 3AP891-6 R941-5875 14 
5 SPIKE OF SAMPLE 3AP891-6 R941-5975 15 
6 FINAL LMCS CHECK STD R946-5575 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- 10.0 ml 
SPIKE 73C11 DC/.05 ml 

Lab ID 

Final Vol. of 
Standard 

N/A 
N/A 

A-6000-881 (03/92) 

1.n2 
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ION CHROMATOGRAPHIC ANALYSlS (SULFATE) - UNDIGESTED SAMPLE 
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WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

A AL YTICAL BATCH 
Lab Segment Serial No.: Customer ID: 
R941 3AP891-6 
Analysis: Sample Prep: 
GAMMA ENERGY UNDIGESTED 

Instrument: Procedure/Rev: 
WB57237, WB57265 LA-548-121/D-0 
Technologist: Date: 
L. TEMPLE 1-04-92 
Starting Time: Temperature: 
00:30 N/A 
Ending Time: Chemist: 
01 :20 S. CATLOW 

Description Lab ID Description 
1 INITIAL LMCS CHECK STD R939-5530 11 
2 REAGENT BLANK R940-5630 12 
3 SAMPLE 3AP891-6 R941-5730 13 
4 SAM DUP OF 3AP891-6 R941-5830 14 
5 SPIKE OF SAMPLE 3AP891-6 R941-5930 15 
6 FINAL LMCS CHECK STD R946-5530 16 
7 17 
8 18 
9 19 

10 20 
. 

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

LMCS CHECK STD 48B49/.100 ml 
SPIKE 48B49/.400 ml 

Lab ID 

.. 

Final Vol. of 
Standard 

NA 
NA 

A-6000-881 (03/92) 

110 
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GAMMA ENERGY ANALYSIS - .UNOIGESTED SAMPLE 
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Y S I '"' 

i·i l.! \ • :... l I.I [ :::. 

CULJ i-!T"3 

EU-1:i.'2 
·i E: 2 , 1 7 ❖ c, C: S · · 1 3 A ~ 

f: I -· './C·7 
3239 .. - '"' ,,, , ., -. ... 

,.;,:, c C· \ .. ;:, - J. .::., ·'·i 

3 , 'l C3- i. 37 
.:, ,:. • 1 .:, • ._, ---~ .:.:.~ / 0 ' ,~ , 9 C S · 1 3 ·· i 
1? ~j :• 1: ,. 8 C3- t 3 ·1 - , .. , ,. 

~ ' .. IC•? f <: , ·=· 1: 0--=-·~'., 
"I""\ - -J. C• .,: . ..:, ~ 

'7 :• 
- , ... .. 
d / ;- 'i 

CS-13 -~ 
1-;-4 .:, 

1 ~i6 , :; :- 3 

,CJ-::GROUND ~;Uf:TF'ACTION F'Er:FORMED u :i H1C r"JLE f:KG01: 
r:: ;, C !-::G F::O U N Ii Ii E S CF: I F' T I O i~ : f: !;; G 
B t1 o ; Gr: 0 i_l i·; D CO L L. EI~ T 3 T 1-1 F: T C: D O ,·1 ::5 0 - t, u G - 8 8 1-' 1 T 1 6 : <\ 6 ; 0 C, 

BACKGROUND LIVE TIME : i.,0000 , SECOJ,!D S 

BEST AVAILABLE COPY 

113 
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2:2--S COUHTIHG ROOM 
WHC-SD-WM-OP-025 
Addendum 10 Rev O G t1 - _li'",i ·! ( ! 3 ~- (> -1 : :: -: 

SAMPLE: R9 39-55 3 0 
ATA COLLECTED UN ~-J AN -92 ~T 02:14 : ~o 
i:: C ;~,YE [i T G 1,! • Di", 'i' S , I) <· 0 0 0 0 HU IJ !;: S BE F O ;;; E TH: : S rt, :n iJ F COL u :: i' 7 • 

R A D I O N U C L I D E i"1 N ,; L 'i' r. I ~ R E F' 0 F; T 

NU Ci...IDE ACTIV[TY COHCEHTR~TIOH IN uCi / LI 

MEtlSUF:ED 

AC-228 LLD <~.53Et00 
AC-228A LLD <~,56Et00 
AC-2288 LLD <5 , 68E+OO 
AG-108M LLD <9,64E-01 
AG-110M LLD <~ . 56E+OO 
AM-2~1 LLD <5,27~+oo 
AM-2~3 LLD<1,34E+OO 
AM-243A LLD <1.34Et00 
AM-243B LLD <l , 49E+02 

-O t,F:-·11 LLD < c,, 95E-01 
AU-198 LLD <9,31E-01 

• BA-133 LLD<l,26E+OO 
BA-139 LLD <2,77E+OO 
BA-1~0 LLD <3,69E+OO 

~~ b A-1 ,H LLD -::2 , •18~·:+oo 
BE-7 LLD<B,56EtOO 

~ E: I-·207· 
I·-212 

-·214 
__ .,_-214,; 
BI-2HB 

N BI-·214C 
CD-109 

- CE--139 
CE-· 1 ,11 

M CEF·F:144 
C0·-36 

"" C'n --. 1_. - · :, / 

LLD <9,BOE-Ol 
LLD<7,81Et00 
LLD <5,83Et00 
LLD <5,83Et00 
LLD<7 , 93Et00 
LLD <2.37Et00 
LLD <1,7~E+01 
LLD<6 , 26~-0l 
LLD<9,72E-01 
LLD<7,59Et00 
LLD<l , O~~+oo 
LLD <1,93E-01 

E!~R OF: 
DECA Y 

CORRECTED 

LLD <,1. 5:=iE+o,:, 
L L D < -'~ , :::; <'., E t O 0 
L L 1:1 < ::; , 6 a F-~ + O 0 
L L D < 9 , c, 'l E - 0 :i. 
LLD <,~(· 3i,E+o c, 
LL l) <: ::;, 2 7F::tOG 
L L D < 1 , 3 ,1 Et O 0 
LLD < 1 , 3 ,lE t O 0 
LI.D <l, <'\7E+G2 
LLD <c,, 95E-O:i 
L.LD <9, 31E-O :( 
I. L D < 1 ,. 2 ,SE+ 0 0 
·LLD• :: :, 7/EtOO 
LLD <3, c,9Et00 
Li..D- :: 2. ·'18Et00 
LLii <: 9, 5c,Et00 
LLD <9,SO'E-01 
LLU <7 , S.I.Et00 
LLD <5,83Et00 
LLD <:,, 83Et00 
L i..1) < 7 , 9 3 F-~ t O 0 
LLD -::2, 37Et00 
LLD < l , 7 ,1E+Ol 
LLD <6 , 2/;C:-G 1 
LLD- ::~, 72E-Ol 
LLD <7,59E+oo 
LLD <l ,. O::i EtOO 
LLD <A, 93E-,:, :;_ 

LLD <1,05Et00 LLD <1,03EtOO 

:: :-:~ F:Or: 

C0-58 
CO-c,O 6,05Et01 t-3.04Et00 6,05Et01 t · -3 . 01E ❖ OO 

CR-51 LLD <6,76E+OO LLD <6,76Et00 
CS -134 6,14Et01 t-3,24Et00 6 , 14Et01 +-·J,2~Ef00 

CS -136 LLD <1,03Et00 LLD < l , 03Et,::,,~, 
~= -•7~ L ~ l~ ! 8,01Et01 t-3,23Et00 8 .0 lE+Ol t-3 ,2J E00 0 
CS-138 LU1- :: 1 ,-321:-:tOO 1..LU < l .32Et00 
EU-152 
EU--154 
EU--1:05 
FE-· :09 
HF-181 
HG·-203 

131 
132 

J. - 13:.5 
I-· 13 4 
I-135 
1-:-- ·10 

LLD <2,77E+OO 
L.LD <2,10Et00 
LLD<2 , 2 7E t00 
LLD <2,38Et00 
LLD<1,07E+OO 
LLD <6 ,9 2f-Ol 
LLD { 9 , 58E-01 
LLD <1,41Et00 
LLD<9 , 9 2 E-Ol 
LLD <1,63Et00 
LLD <2,60Et00 
LLD<1 , 91~+oo 

KR-85 LLD <2,07Et02 
KP -65M LLD< 6 , 3~E-01 

LLD -:::. 7 ? Et(,i , 
LL Ii -:: 2 , i OE+ 0 0 
Ll .. \:1 0: 2 , 2 / C:tOO 
LLD -:: : , 3 8 Et00 
LLD <1.07Et00 
LL Cl < 6 •. 9 :! E - G 1 
LLD <9,56E-01 
L L D < 1 , ,11 E + 0 0 
LLD <9 •. 9 ? E-Ol 
LLD <i,6::5E+OO 
LLD <2,60Et00 
LL U < I\ , 9 ,J E + 0 0 
LLD -:: 2 , 07Ei-02 
L L D < ,::, , 3 ·1 E - ·'.) 1 

i::i-!EIU_; ·r CO i-iF't:F: l '. ; Q :-.: 

( ,:: r I._.! ) 

E ;-: F' E C T D I r ;=-

?11 , ,:,:,:-
911. 1 -J 
338 :· -~G 
1133 t- 9 ·1 
C,5 7 ,. 7 ,::, 

I '' '""' - A 
._I 7 ~ ._I ,._ _i 

74 , 67 
74 ,67 
43 . 1 0 

1293 . 64 
·111 ,. 8 •'.; 
3Jt,,. o:: 
165 .. 8:i 
537 \• .27 
lY0 , 2 3 
'~ 7 7 I· J :;~ 
5C:, 9 .. ?G 
727 27 
6-:,9 t :::: 
I "",.., - -c- , ... , 7' (, .:., .. -~ 

1120 ,- 23 
17t,4,:01 

~~ ~-oo ,v~ 

165 , 85 
l ·1 :S , 4 -i 
• -- r· -• 
~ .,:, .,:. c- ._, .L 

8 •i6 :- 7C, 

122 .. Ga 
810 ,.7:i 

DJ 
m en 
-I 

~ )> -> m 
Fn 
n 
0 
~ 

_i, :-:. :. :-: \ : :, (' .... _, • .' ...:-

11 / 3 . :.:: -'1 - 0 , 7(, 
::.::o t 'J9 
79~ ,2 4 ·· v , ~c 
604 . 70 - 0 . 44 
616.~1 
i:, C, 1 , c\ ~~ .. · G \· .. ; ~3 

1~ 35 , 86 
l~OS.01 
127~ .4 ~ 

103. 31 
1099,2~ 

482 ,2 0 
2 79 , 20 
364,48 
, ; - , -

C• ,:, .t t C• 7 

J~9 ✓ .~ 'j-' 
,... . - ,.. -c, "1 / .. \ .·' ..:> 

1 :! t.i:, .. . ,; 1 
1 -1}60 , 7:_; - .. - , ... ,.... 

_1 .1."' .. -::· -:.r 

.iS1 .1. ·~ 

114 

~ .. 
'" 



LA- 1 ~0 
LA-1~2 
MN -51 
MN -56 

LL D~5 .31 ~- 0 1 
LLD <2,08Et00 
LLD <9,7 1 E-01 
LLD <1,19Et00 

NA-2 2 LLD <7, ~~E -01 
.. ,~1 - '.2'1 LLD < 1 , 0 0 Et O 0 

~ -~~ LLD <B,99E-01 
NB-9~ LLD <9 , 91 f -01 
NB-97 LLD <5,16E+OO 
NP-237 LLD <4,98Et00 
NP-238 LLD <~ .1~ Et00 
NP-239 LLD<~.36Et00 
PA-233 LLD<l,71E+OO 
Pr1-2::::•1M LLD <2 , O,-:,Et02 
PB-210 LLD <l,40E+02 
PB-212 LLD<1,32Et00 
PB-212A LL0 < 1 , 32Et00 
PB-212B LLD <2,00Et01 
PB-214 LLD <l,84Et00 
PB-211A LLD<1,8 4~+oo 
PB-214B LLD <3,23Et00 
P0-210 

r,.... F'0-2 H 
LLD <S,75Et01 
LLD <4 , 00Et04 

P0-216 LLD <7,37Et01 
n PU-239 LLD <7,36Et03 

PU·- -:i .t. 1 LL r1 <' -:i , -:;:i; F + 0 5 
U1 R 1:i -·;; 4 L L ~I·.:; : ; 3 E + 0 1 

RA-226 LLD < l,37Et01 .. 
r- ;~ B - 8 E~ 

M RB-89 
LLD <:i ,. 6 H::+oo 
LL.D<5,11Et00 

RN-220 LLD <7,91E+02 
,_..' I ·- 103 I_ L D < 9 , 1 3 E - 0 1 

.. t.lRH106 LLD <l, 86Et01 
~ ;:;f:-124 LLD<l ,2c,E+OO 

r• B 1 '"'~ LL ,. ..• -, JI •J t_· + ~ A (',1 ;;) - ...: ~· 1.I ·• .. / '.,, 7 L. ..I '..I 

" SC-16 LLD <l,19E+OO 
SE-75 LLD < l,OSE+OO 
SN-113 LLD <1,29E+OO 

M 3 F;: -·8:S LLD <9,07E-Cil 
SR-91 LLD < l,75Et00 

"""- SF:·-9'.:. !_LD <6 ,. 66E-Ol 
lA-182 LLD<3,64Et00 
TC-99M LLD <5,12E-01 
TE-123M LLD <3 , 66E-01 
TE-125M LLD < l , 59Et02 
TE-132 LLD<6,18E-01 
TH-228 LLD <3 , 6ift01 
TH-234 LLD<1,01E+Ol 
TH-234A LLD <1,01E+01 
TH-2318 LLD<3 , 65Et01 
TL-208 LLD <1,20E+OO 
U-235 LLD <9.72E-01 
LJ-233~ LLD <9 , 72f-01 
U-235B LLD <4.54Et00 
U-237 LLD <2.58E+OO 
W-18 J LLD<3 , 13Et00 

~-131M LLD <2,53Et01 
~-133 LLD<1,94Et00 

XE-133M LLD <'3 , :i7~+oo 
XE-135 LLD <6.39E-01 
XE-138 LLD<4,89Et00 
Y- 8 8 
'( - 91 
'( ·- o J /-1 

L.LD <3.33~-01 
LLD <3,Z2Et02 
LL D< 1, 32E+OO 

LL .i.1 ' _, • .:, ll:. - ._, ·' -OP-025 
Lu1 -::2. osc:+o ov-11-1c-so-vH\0 Rev o 
LLD < 9-, 71: E - o :;_ -Md~dum __ 
LLD <l, :i9Ef00 K 937 6S3c-

L.LD <7, <ViE- •~tl 
LLD <1.00Et·) O 
LLD <S,99E- 0 1 
LLU <: 9 , 91.E- 0 1 
L.LD <5,16Et00 
L L D < 'i , 9 f::: E t O 0 
L L D < i , ,1 ~-; E t O 0 
LLD ,: ,1, 36Et00 
LLD <1 , 7lEtOO 
LLIJ <2.06t::t02 
L L D < 1 ,. ,H', E t O 2 
LLD <1.32Et00 
LLIJ < l, 3;~E+OO 
LLD-::2. OOE+O 1 
LLD < l .8,;EtOO 
LL .1J < 1 , 8 11 E + 0 0 
LLD <3 ,. 23Et00 
LLD <B , ?3Et01 
LLD < t>+00Et04 
L.LD <7, 37EtO ,l 
LLD <7.36Et03 
LL 1.J -:: 2 . 3 :3 Et05 
L L D < 1 , 't::.; E t O 1 
LLD < l ,.37Et01 
LL[I-,:: ::.; ,. 6 :JE+OO 
LLD <:3.ll:E:tO{i 
LLD <7,91Et02 
LLD <9,1~5E-Ol 
L.LD <1,86Et01 
LLD <1 .. 26Et00 
LLD <7, 4·;-' EtOO 
LLD <1.19Et00 
LLD <1,08Et00 
LLU < l , 2~,)EtO(, 
LLD <9,0 7 E-Ol 
LLD<1 , 75Et00 
LLD <6.66E-01 
LLD <3.61Et00 
LLD <5,12E-Oj 
LLD <3 , 66E-01 
LLD <1.5?Et02 
LLD <6,18E-O:i. 
LLD <3 , 6fftC,1 
LLD<:i ,Oj E+Ol 
LLD <1,01Et01 
I.. L \J < 3 ,, 6 :j E + 0 1 
LLD <1.20Et00 
L.LD <9,72E-01 
L L [I < 9 ,. 7 :: E - C, 1 
LLD <1. '3 -~E+OO 
L L. D · :: : -: , :; 8 E + 0 0 
LLL1 <3,'1~E+OG 
LLD <2,33Et01 
L L D < 1 , 9 ,1 E t O 0 
LI..D <3,:i7Et00 
LLD<6.39E-Ol 
L L D < ,1 • 8 9 E t O 0 
LLD<3.3~~;E-01 
LLD <3.22Et02 
LLD- :1 , 32Et 0 0 

6 t; l. ·=· ... 
·=· ,.:, "-; :: ...:.;, 
...... ,• .... 
,=, ~ ::, 

::~ ·~ 3 :.; 
.. - , ,-. , .-
.i. ..:., .:, C• t f : , •._: 

.,. , .. , .:. ,. ,:, :.:., 
- , ,.... - r• 
/ C, ._I . .;,: ;, 

, r:-- ,.,_ 
0 .... 1 1 . 1 ..:.:. 

"" , .-- .... 
0 0 • ._,, .... , 

98·1 , ": ~-; ..., __ , "" 
..:.:, / ,: I• C• '._I 

311 98 
10 Gl , C· 0 

A16 t J G --~ --~~ 7 , V V 

239 , 0 0 - ,.. ,.. .. .... 
..:, •J•,_I • .,;. ''--' 

351.,~:: 
3:31 i 9:2 
-"~ -· ~,~•~l 
304, 0 0 
799 ,. -; r:., 
801.i. 9,:, 
129, :; .=, 
l'iS ,. :;7 
240 .. 9? 
.. ,.., , ~ -
~OC, l V 

18J6 ,00 
1031,88 

J ·1 ':T " 7 3 
1197 } 03 
621 tS G 
6•::1 2 t 72 
176 : 3~; 

1120, •1::.; 
,.., , ... , 
.:.C•4itC) C) 

391 , 67 
:Cl3t 9 9 
:i 55 .. c,,:,. 

1383 , 94 
1121,3 0 

140.~1 
1~9 , 00 
109,27 
222,, l c) 

8.iJ :· 37 
....., ,., ,- " 
'7 .. ·:. • ~-' ... , 

9:: \- ~·j i::, 
i •• , - ,... 

,.)..::, .- .::.,t..} 

- !9' -· .. , ,.) C:· ..:,. (· 1 .-.. , 
.. ,..., -::- ·- ., 
.L c, ._, <·.: .1 
",...,... - .. l O ._, ;..: J. 

143 I· ;' C:, -- - --...: V o+VV 

683 , 74 
1~,3 1- 98 -· .... " C· J. i- , .. , , .. , 

2:53 , :J. 
:,-19.77' 
258 ,4 1 

1336 , 0 6 
1204 ,9 0 

35 5 ~ :-_. ,:) 

CD 
m en 
-I 

~ ):. -s; 
m 
hi 
8 
~ 
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M 

ZR- ·n LLD ·-. 1, 0 1 E+ OO LLD -. 1 , 0 1 E WH'(S.L..SO-WM-DP-025 
- - - _-..,, Acrcterrdttm -Hl--Re-v---G 

2,02Et02 t-3,30Et00 : -. 02E+02 .. +-J , 3 .: ,E + 00 

STAND~RD DEVI ~T I ON 

;~R **i** MEV / DISINTEGRATION 
MAXIMUM PERMISSABLE ~CTIVITY == 1,30E-09 UC / LI 
TOT,:,L MEF,SUF:ED ;-'1CTH1 IT'i' "' 2, 02E+tj:: < +·<i, 50Et00 i UC / LI 
;; T E CH • s p E C • • - :n-: :n: * :r. ,: + - ?. * ;,r. ;-;-: ) 

ERROR UUOT~TIUN ~T 1,Y6 
LLD CONFIDENCE LEVEL AT 

Sii.iMA 
'"'r- ..... , 
Q..,1. 'J .,-. 

F E:'1 i< S i·! 0 T U SE [I HI t1 N ?'\ L '( S I S 

C E N i F: 0 I D [; i'.: M M r-. S / S E C ENERGY NET r-.F:Ei''I l:.RROF: 
CH:'Hlr!EL l<E 1J 

.:. 12.::,,19 5t..2. .I .., 
1138.50 568.88 
1603,:.:.d 801 . 3,5 

13.::,4 • ,.:, / 

COUNTS 

~c- ~ 
..:.: .._t .;. • 

&182. 
1,... ,-,, ,_, > 

C,6. 

i. 

20,9 
17 • 6 .. ,., .. , 
J. ..._ • C• 

--,c ,., 
..:.. '-' . ... 

1 , ,~ 9Et• 1 
2,88E+Ol 
1,60Et01 

BEST AVAILABLE COPY 

116 



G ,; M M t : 
'f· 

WHC-S0-WM-DP-025 
_,Ad_1en,durri 10 .Re.v. 0. 
r,,. I;-. r,,. r,. ~ .,,., ,?- ❖ 

SF'ECTRUVi ~ N A L Y S I 5 

., . 

;f 

,;,. i< ;~ l 

::: -s COUNTING ROOM 

,; N r, L '( S I S 

MCA UNIT NUMBER! 1 / 
DETECTOR NUMBER : 2 / 
SF'ECTRUM SIZE: 4096 CHANNELS 
OF:Dn< tJF SMOOTHING FUNCTION: 

t=:DC UNIT NUMBER: 
GEOMETr:'r' NUMBER~ I) 2 

NUMBER OF BnCKGROUND CH~NNELS: 4 ON E~CH SIDE Of PfAK 
F'EAK CONFIDENCE FACTOR: 3~ , 0~ 
IDENTIFIC~TION ENERGY WINDOW: +- · 1 , 50 KEV 
ERROR OUOTAfIONt 1 , 96 SIGMA UNCERTA[HTY 

c,.. 
ENVIRONMENTAL BACKGROUND SUBTRACTED 

L:" L L[1 er-, I.. C U U, T I () N F' E lff CJ r: i'l ED 

'" 
ME~S UR ED ENERGY DIFFE RENCES LISTED 

' • MU I.. T I F' L ET Ml ri L 'r' S 1: S F' E RF U i:;: i·1 ED 
..... 
• . f; F' E C T F: ,; L DA H: R Ui D D I F: EC TL 'i' FR OM M LIL T I CH Mm EL (;/Hi L y n F: i'.1 HO ; , 
M r1 N t1 L Y Z l:::[1 B Y : ,:> 9 3 '1 9 

, MF'LE DESCRIF'TION! R940-3630 
· . _OMET~Y DESCRIF'TION: 22 ML LIQ 
~ 

S~ MPL E SIZE! 2.2000E-0 2 Ll .,- CONVEF:S:i:Oi·i Fi'-:C TC1J,; 
1sTnN DARD S I ~E ; 1 . 0000EtOO E,; 

• ANALYS IS LIBRAR Y FILE : ANLOOO 

COL LECT STr.iRT:: D ON 
M 

4-J~N-Y2 ~T 03:15 l 36 

CO LLECT LIVE TIME: 
r;:E riL TIN !:-:: 
I.IE AD TIME: 

3 0 0 0 • SE C O l·!D S 
3 0 0 0 • SEC ON (1 S 
00.00 ,-. 

,. ~ ~ ~ -- '~ ~ 
l , \.I 1J ti 1._I ::. T \.I ',./ 

DEU:YED TO 0 • [I Ii Y S f ,:i • 0 0 0 0 H () U F: S 1:: E FORE T HE S ·r un (JF r. 0 L L EC T 

E NE F: G '( U, L I BF: r.\T I O rl F' Er: F ORME [I 1 7 - M r:'i F: - 3 9 
EFF ICIENCY CALIBRATION F'ERFORMED 1~-M~Y-91 

BEST AVAILABLE COPY 

1.17 



M 

M 

R CJi/0 - ::,~§-SD-WM-DP-025 .. : - _,, ,, : ·· 

F. E •. ' ·• \ I ~ddle~9u~ lO 3ev 0 
t , I \ 1 l I,-· t ·, I ~ • .l ~ • 

i:- 1:: C F.- i' / T F.: 0 l Ii c:uEF:G'i' FWHl·i Bt, Ci::Gi·I O 1-1 r:: T ti :;: ::: ,-'t E F: i ;; n ;;: 
CHr'i NNEL f; E ',' l<E l,J COU/·!lS COUNTS 

:J. 1323 .. :o c,c, 1 . 21 1 • 83 "'..:. < 9 3 .. .:. .: ~- ~ CS ··-137 
j F.< ,~\b I. ,. ,., c-. :, ._, I 

- .- ... . . .... .. . 
2921 66 l ·16 0 -~ 1 9S 

,.., 
,:;. . . 

- · ! 
. C• <· 147, 17 , 4 K-~ 0 

?F.: l .!\60 • 85 1 ::.6 : , :, : ·=· 

ERROR QUOT~TION AT 1,96 SlGMA 
F' E () i< CON F I [I EN(: E 1 •. E ti EL ?, T 8 3 , 0 ;-~ 

f: - EN V IF: 0 NM EN T AL f: AC 1:: G fW UN D F' Ud< 

BA o ; Gr~: 0 u ND s u BT R 1• CT IO I-! F' EF: F (1 RM ED LI :u NG FILE BJ,;,:, IJ 12 

BACKGROUND DESCRIPTION: BKG 
BACKGRUUHD COLLECT ST~Rr ~D OH 30-AUG-·83 ~T 16:16 : oo 
BACKGROUND LIVE TIME! 60000, SECONDS 

BEST AVAILABLE COPY 

1:1.8 

I 



222-S COUNTING 200M 

S~MPLE: R940-563 0 
DATA COLLECTED UN 

WHC-SD-WM-DP-025 
Addendu~ 10-R~v 0 

4-JAN-92 ~T 03:13:36 

I I•::. - ._I (If· ! - . -

- ~c~YED TO 0 , [I;:, '(S :, ~,, O•'JOG HOU l<3 f:;=FO F E TH::-: ST;'iln 1.JF CO:.._L r. ,~-1 

i·-! LI CL I [ 1 E 

;iC-228 
t'-1C-228A 
HC·-228f{ 
(,C,-108 M 
i'.".,f3-110M 
HM·-2111 
t'-111-·243 
f1M-·2~3A 
hM-2"l313 

- tiE-· -·':1 
11U-198 
fi/1 -133 
Bi:i-137' 

t0 f; ~~, - 1 ,~ ,:, 
bh·-1.-11 
r:E-7 
E-:I-20".7 
BI ·-212 

.. o -214 
• ,.. '. J. - 2 1 •1 I; 

E:I·-21 ··~-f, 

'-'' E:I-2 HC 
•. CD-· 1,:09 

r~-_1-:'"' --- ... · t.. • __ , i 

CE-H1 
,lot') CEFF:144 

CD-:.6 
· """ C0-·57 

C0 -58 
C0 ·-6C-
,. , ... , ~ 1 
L-r\ -._,..., 

R A D I O N U C L I D E 1·:; i,! ,:1 L 'i' f:; i 3 

ACTIV IfY CONCENTRATION IN uCi / LI 
DEC~Y 

ME1-1SUF:[D 

LLD <6,05E-03 
LLD <~.61E-03 
LLD<l , OOE-02 
LLD<l,69E-03 
LLD<3,62E-03 
LLD <1 , 11 E-02 
LLD<3,30E-03 
LLD<3,30E-03 
LLD <3,26E-01 
LLD <3,03E-03 
LLD <l,33E-03 
LLD <2,22f-03 
LLD <S ,BSE-0 3 
LLD <6 ,09E-03 
LLD <3 , 33E-03 
LLD<1.~2E-02 
LLD < l,SlE-03 
LLD<l , 33E-02 
LLD<~.17E-03 
LLD<~,17E-03 
LLD<1,26E-02 
LLD < l,29E-02 
LLD<~.13E-02 
LLO<l , 33~-03 
LLD<2,27E-03 
LLD<1,79E-02 
LLD •:1 ,S lE-03 
LLD < l,15E-03 
LLD<1,95E-03 
LLD<2 , 14E-03 
LLD<l,21E-62 

EF:F:OF: CORRECTED 

L L D < c., • ::_., :·.i E - 0 i~ 

L L D < <: ,. ,:- :i. E - 0 ::~ 
LLD < l ,001::-02 
LLD <l, c'.-9E-•:)3 
LLD <3, .::,2E-03 
L. L D < 1 , 1 ~' I:: - 0 2 
LLD <3. 30E-o~: 
L.LD <3. 30E-O~~ 
LLD <3 , 26F-Ol 
L L D < :-:; , 0 3 E - c, :-~ 
L L D < j , :::: :~ E - 0 3 
LLD -::2 , 2?E-03 
LLD <3 «8SE-03 
LLD <c,, 09E-03 
LLD<3 : 3: . .')t:":-03 
L L D < 1 • ·1 2 E - 0 ;~ 
LLD <1,81E-(i~: 
LLD < l, 3:-.;i:::-o:: 
LLD < -~ , 1 7 E - C<::: 
L L D < --~ , :i / E - 0 ~~ 
LLD < l , 2,:,C:-02 
LLD < 1 , 29E-,)2 
L L D <A , 1 5 E - 0 2 
L L D < 1 ,. 3 ~; E-: - 0 3 
L.LD <2, 27E-C•3 
LLD <1,79 E-02 
L L D < 1 , 8 l r: - G 3 
L L D < 1 , 1 3 E - 0 :-:: 
L L D < 1 , 9 3 E - 0 ::: 

:~; ;; F: OF: 

CS-134 LLD<2,00E-03 
CS-136 LLD < l , 9 8 ~-03 

LL 1) -:: 2 , 1 <\ E - 0 3 
LLD < l,21E-02 
LLD <2 , OGE-,)::., 
LLD < l ,911E - 03 

F. E r Cl F: T 

E,·IE:;:r;y COi·lr t,F. : :: 01.: 
,: i< E '. __ I ~· 

~ >'.F ~CT 

?11 ,. •:•~' 
?1 L 10 
338 :- 1! ·J 
133 , 9 4 
63~ .7 6 
~9 . ~ ~ 

74,6'7 
7 4 .. C, ~:· 

<).:,. 1 ,=· 
.. -. '"' - ; " J. ..;;.. 7 ~· ,. -C:• •'-j 

Hl.SC, 
33~. ,· o: 
165tS:~; --- ...... -, '-' .,;, / ...:. .· 
19t:., ;. :3 
-·17? 1· :; ~ 

5C,7 \• 7•:., 
-·"' - .- -· . . . . . 
.' ... .' - ." 

, .... - - .•-. 
C•'..,.' 7 ;. ~ • ....:. 

i,()9 ,.3 : 
1120 . 2E 
1 7 ·=· .. , • :i 1 -- .- -• C• O i• ',) .::. 

1 6~ . 85 
145. 44 
133 .~l 
8 ·<1 t, .. · ::, J-- ~, i~~ .vc 
610 ,7 ~ 

1332 , 50 --R R~ ~~v .v7 
7~5(_3 .. ~ -., - - .. C1 J. C• ._, J. 

ri1:::-;: 

DJ 
m en 
~ 

~ )> -s;: 
a, 
r
m 
C") 
0 .,, 
-< 

U,-137 5,S3E-03 t-2 , 62E-03 
LLD <6 , 27E-03 
LLD <1,32E -02 
LLD <7,77E-03 
LLD < S,OlE-03✓ 
LLD <3 , 6 7E -03 
LLD <1 ,6 9E-03 
LLD <l,41E-03 
LLD < l ,46[-03 
LLD<2,20E-03 
LLD<1 . 6~E-03 
LLD <2 , 71[-03 
LLD<7.89E-03 
LLD < l,92E-02 

5,S3E-03 +·-2 , 6 ~E-0~ ~. (:,1 , c:.:, ... ,:, ... ; 
CS -13S 
r.=U·-1'.J '.:: 
t=:U-1 '..:,4 
EU -155 
FE -5 ~ 
HF-181 
HG-203 
I·-131 
I-13.2 

133 
13-1\ 

I-·135 
J·{--·10 
KR-8~ LLD <3 ,43E -Ol 
l<F: -· 8 5 M LLD< 1 , ·HE - 0 3 
KR-87 LLD <3 , 75E-03 
r:; F:-- :;-:: LL Ii < c., , ,: '.;'. i:-: - G '..': 

LLD<c, < :?~/E-c,::~ 
I.. L l:i · : :i. , 3 :' E - ,:, :: 
LLD <? ,. 77E-,J3 
LLD <S , OlE-03 
LLD <3 , 67F- 0 3 
LLD < l . 69E-03 
LLD<l,41E-O~ 
LLD <1,16 E-03 
LLD <2,20E-O~ 
LLD <l,64E-OZ 
LLD <2 , 7~E-03 
LLD <7,S9 E-03 
LLD <1,92E-02 
LLD<3 , ~3E-01 
LLD <l,44E-O~ 
LLD <3,7~~-03 
LL. 0 .::,::, ~· -~! ? E-,:, 2 

1 .-133 ,. E c. 
11\ 03 : •:, i 
i : 7 .-: • . ,1 '.:; 

.i ,:,s t· 3: 
",.., ,.,,.... ,-, c·· 
l '.) ·::- 7 :- ..:. .. ! 

1 ~r• "" 
.. j C:· ~ {· ... : . ..... 
,.., -.r, ,., ,, 
..;,:.,--;; .... :.\.' 
36 --1 , ..-> z:: 
c .. ::. 7 ~ t. s~ 
3:9 ,. C, ·? 
8"17 .. 0 ::. 

1: 6 G, •; :l 
1 ·1 C ,:, .. ? ::; 

J13 :. 9S~ 
1SL1 7 
.-1 •:.•: :ic. 
- ·""'I,... .-. ,,. 

. .. : '· .. ' - '' 

119 
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11N·-3 -·1 
MN-5c. 
N;i-22 
1~ H - 2 ,1 
:f:-04 
' t.; - S' 5 

LLD<2 ,. c,'. ·.i,-_- 03 
L L D < 2 • 0 ··1 E - 0 3 
LLD<2. 7c,E- 0 3 
L L[1 : 1 , 9 l E· - 0 3 
LLD <1,S7E-03 
LLD <1, SOE- ,:,:: 

,-9; LLD <4,0SE - 03 
NP -:37 LLD <1,22E- 02 
~P -236 LLD <B,05E-03 
NP -2 39 LLD <8 , 2L~- G3 
PA -233 LLD<3,40E-03 
PA-23 4 M LLD<~.06E-01 
PB -2 10 LLD <2 , 98f-01 
PB -212 LLD <2.~0E- 0 3 
~B-212A LLD<2,39E-03 
PB-212B LLD < 4 , 11E-02 
PB -214 LLD<3,37E-03 
PB- 214A LLD <3,37E-03 
PB-2118 LLD<6 . ~B~-03 
P0-210 LLD <1,45Et02 
P0-214 LLD <1,85E+01 
P0-216 LL0<9 ,03 Et01 
~F'U-239 LLD <1, 56Et01 
F'U-241 LLD<5,26Et02 
E ?1 ·- 2 2 ,1 LLD- :: 2 , :3 3 r~ - 0 2 
RA-226 LL D< 2 ,7 5E-02 
Rf:-88 LLD< 1,40E-02 
f?B•-C:·7 
F:N-220 
r:.u-103 

UF:Hl O/, 
·-12 4 

_,!;\ - 1 :s 
S C- 1k , 

N E; E-·75 
SN -113 

LLD <9 ,. 7\>F::-03 
L. L D < 1 ,. ·~ 7 E + 0 0 
LLD <1,61E-03 
LLD <3 ,78 E-02 
LLD <1,92E-03 
L L D < 1 , 6 ··1 E - ·:'.• 2 
LLD <l ,.90F-:-03 
LLD <'.:,OlE-03 
LLD <2 ,0 1E-03 

- :,...:=;--r ... ---""8..,,,~i---,-L-r-[--,11· < 2 ,. 3 fff - 0 3 

S F-91 
SF~ -9 2 
Ti'.'.i-1:32 

n... TC--09M 

L.LD <3,22E-03 
LLD<3,20E-03 
I_ L fl < 5 , 1 l F ·- 0 3 
LLD<l , 1-~E-03 

TE-123M LLD <1,22E-03 
TE-123M L.LD <3 , 71E-01 
TE-132 LLD<1,2 ~E-03 
TH-228 
TH-2 34 
TH -234A 
TH -234B 
TL--2c,s 
U-235 
U-235A 
U-2 3JS 
LJ -237 
~i- 137 
>: E ·-131M 

LLD <1,38E-01 
LLD<2 ,. 2?!'::-02 
LLD <.2,29E-0 2 
LLD<8,89E-02 
L L D < 2 ,. 2 ii F·: - (, 3 
LLD<l,93E-03 
LLD <1,93E-03 
I_ L ri < 1 ,. 0 ~~i r::: - 0 2 
LLD <5, 1 OE-·) 3 
LLD<c,,-41E-03 
L L D · :: :i • 6 8 [·: - 0 2 

XE- 133 LLD <4,29E-03 
--133M LLD <1,13E-02 
_-1 3J LLD < l , 21.[-03 

XE- 13S LLD <9,54E-03 
Y-88 LLD<1,33E-03 
Y-'11 
Y-91 M 
i.N-C,5 ·- ,.. .-. ,-. 

·• t'' •- - I 

LLD <S , 95E-01 
LLD <.2 .~3E-03 
LLD <6,72E-03 

L p . . ·: ,_. J. ;:-_. -'::: ~ 

I_ LJJ< 2 , o: , f':. -,.;3 WHC-SD-WM-DP-025 
LLD •:: : , 0 '.1E:- •:,3 AR-dendum 10 Rev O 
LLD •:: :-, 76E-_,:,3 · 140 --S'?;3[J 
LL D< 1 , 9 J. E-G3 
LLD < 1 ,. 87E-O :-i 
LLD < l , SC• E-•.~·3 
LL D< ti , Oi1 E- O 3 
L L D < 1 , 2 7 E - 0 :2 
LLD < S ,. 0 '.) r. - 0 ::; 
1.LD <3 , 2 I. E-03 
L L D < 3 , ,l OE - 0 3 
LLD <,1. 06E-01 
L L D < 2 : 9 il E - 0 1 
L. L D < 2 , ,)(, E - O :1 

LLD <2 , 3:i'E-o:·~ 
LLD < 4 , l ·~C::-02 
LLD <3,37E-03 
LLD <3 , :::.7 1::-03 
LL .1)< 6. -'\ '.3 E-G3 
LLD <l, ,15Et02 
LLD <1,85Et01 
LLlt <9 ,0~5EtC,1 
LLD <1,:.6Et01 
LLD <:•;, 26Et02 
LLD <2 , 8 .1 ~~-02 
LLD <2, 7;.;iE.-0 2 
LLD < 1 , -~ 0 E - 0 2 
I • L D •. :: ·~ , 7 ? E - 0 3 

L L D < 1 , -~ 7 E + C· G 
L L°I1 < 1 • 61 E - 0 3 
LLlt <3 ,. 7 HE-02 
LLD <1. 0 2E-C<:~ 
LL Ii < 1 , c, ·1 E - 0 2 
LLD < l , 9(,r.:-(, 3 
LLD <: 2 , 0:i.E-0 :0

• 

LLD <2, 01 E-,:,3 
LLU<2 , 3 !:H:-03 
LLD <3 • .22E-,:,3 
LLD <3, 20E-·'.)3 
LL I) -:: :; ,. 1 I. E - c, 3 
LLD <1 , 1 ,ff-03 
L L D < 1 , .2 :2 E - 0 ~: 
L LI) < 3 ,. 7 I. I:: - Ci 1 
L L D < 1 , 2 -~ E - 0 ::. 
LLD < l , 33E-01 
LL\:1 <2 ,2 S>F-,)::: 
LLD ·:: :. 29E-02 
LLD <S.S9E-02 
LL[l •:: 2 ,. 2 0t:: -0 3 
L. L D < 1 , 9 ::, I::: - ,:; 2, 
L L D < :i • 9 3 E - 0 ~~ 
LL ii < 1 : C<i E - G 2 
LLD · : '.:; , 10E-,:, ;:. 
L L D < L• , -·~ 1 E - ,:, 3 
LLU <:i ,. 6Ht::-·02 
L L D < ·1 , 2 :-' E - 0 3 
LLD <1,13E- 02 
LLU < l , 2J.E- G3 
L L D < "7• ,. J .-i E - 'J 3 
LL D < 1 , 3 3 E - 0 ::, 
I.. L J:i < 3 , 9 ~j E - 0 1 
LLD < 2 , ,1 :.:; E - G 2\ 

LLD <.::•, 7'..:E-03 
L ! .. Ci · ·· ::? -::- : i::· - ::-. ' 

c: . ~ ::: 
..... -, ·1 : : ·~·.: 

1 :;c.s :.. ;--, 
. ' ' . -· .. '- - .. 1.. : .. . 

..... ;:. 3 •,• -:· :: 
6:; 7 = ,.., - , - . co ,~~ 
9S~.43 
277 b G 
211 .. ?C, 

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

..:. ,,..., ·- ·'. J. i· ',...! .: 

., ·=· . :; ,:: -. ._ - ,.. ..: ....: ::- ,. '._' ,_. 
......... ,.... .- ,.., 
......: ~. "7 O...! ' • .I 

3,:,e,. 1 () 

3:Sl ~= 
3'51 :" ::.: 
""' .. ., r- .... .. 
...:. 7 ,__I ;, ...:. J. -". "" ... C"• \..' '"'i (• .,., "..' --- _ ,, 
/ ., ., t / ', .' 

30 ~ :• ·? G 
12 9 ~3G 
14C~.:.~:· 
2'10 : '?~? 

18 C,i. 1C· 
1 E{3 C, t GG 
10.:.,1.Si''. 

:, A1 7' • •.: ::: 

.-1 ·~ 7 \· C·'.:) 

,52 1 :- SO 
, " .... - .-. 
c, •,...,...: " .,. ~ 

·- · --i , c,~~ 
11 20 , ~~ 

..... . . . ,• 

.....,: ~• ·; •=•C• 

391 ,. c, 7 
:; .. 1 :, : ·7 ,~ 

':i:SS,.6G 
1333 r;: .. ~1 

11:21 i 3 G 
14 ,:, {• :_; :t 
15 9 ,. GG 
1 ",..., ~ -, '.)., ;. ,;:. .,. 
228 t· 1 c;, 

C.:·i , :C-7 
~,..., - ~ 
7~ , J V 
~~ r n 
7~ t~V 

C• .. -. . ., ..:, ' . .' 
,- ..... - .... 
..._1 ,:.\ ,.;.) ,. l •; 

185 .. ?1 
• --=- .... ' 
..1. •=• ..._I I· / J. 

1'1.:- , 7;:, 
..... ,.., ,.... .... ,. 
...: ·)..:• "· ... • •_: 
, ·---=· -. ' c, c, .... 1 (• / ·•· j 

1 63 ;';'3 
s1 .. ,:,r) 

... - -· ,., ., 
......: .:, . ..:., t ... .: J . 

2il'?,7:: 

258 <· . ...) :i. 
1836 , 06 
1201 , 9 0 
:55 ,60 

111 5 ,. :i:·~; 

CJ 
m en 
-I 

~ )> -
~ 
CD 
r
m 
n 
0 
-c 
-< 
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. r, 

TOTAL ' 3 , $ 3 I:: - 0 3 + - 2 , 6 :! E - 0 :5 · 

EB~R ~ ***** MEV/DISINTEGR~TIO N 

------- -- - - -- - -Wl-iWD-WM-0P-025 
3 ,SJE-03 +-2. 621:1~dum 10 Rev O 

i·i t1 XI MUM F' ERM I SSAB LE ACT HI I TY :: 1 , 1 61:. - fJ 8 LI C / L I 
TOT!-'tL ME!-'tSURED ;.'\CTIVITY == ~j,8.5E-tJ:5 <+-:.~.6 ;:!E-03) UC/LI 
~ TECH, SF'EC, ,~ ~:;pf:~** ( +-:;:*:n) 

ERROR QUOTATION AT 1,96 SIGMA 
LLD CONFIDENCE LEVEL AT 85,0¼ 

ALL DETECTED PEAKS WERE USED IH THE ANALYSIS 

BEST AVAILA~LE COPY 

.... 

:121 



WHC-SD-WM-DP-025 
. Addendum lO R 

* * * * * * * * * * * * * * * * * * * * * * * * ~v*o* * * * * * * * * * 
* 

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

* k * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

CANBERRA SPECTRAN-F V2.06 SOFTWARE 

222-S COUNTING ROOM 04-JAN-92 06:44:44 

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

MCA UNIT NUMBER: 1 / ADC UNIT NUMBER: 2.0 
DETECTOR NUMBER: 2 / GEOMETRY NUMBER: 42 
SPECTRUM SIZE: 4096 CHANNELS 
ORDER OF SMOOTHING FUNCTION: 5 
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK 
PEAK CONFIDENCE FACTOR: 85.0% 
,W.ENTIFICATION ENERGY WINDOW:+- 1.50 KEV 
~ROR QUOTATION: 1.96 SIGMA UNCERTAINTY 

ENVIRONMENTAL BACKGROUND SUBTRACTED 
L D CALCULATION PERFORMED 
MEASURED ENERGY DIFFERENCES LISTED 
Fru'LTIPLET ANALYSIS PERFORMED 

PECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANO: 
YZED BY: 69549 . 

SAMPLE DESCRIPTION: R941-5730 
GEOMETRY DESCRIPTION: 22ML LIQ 
~MP LE SIZE: l.OOOOE-03 LI / CONVERSION FACTOR: 4.9505E-03 
STANDARD SIZE: l.OOOOE+OO EA 
JmAL YSIS LIBRARY FILE: ANLOOO -tOLLECT STARTED ON 4-JAN-92 AT 05:54:32 -COLLECT LIVE TIME: 

REAL TIME: 
DEAD TIME: 

3000. SECONDS 
3002. SECONDS 
0.07 % 

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

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

1.22 



WHC- S0-WM-DP-025 

222 -S COUNT ING ROOM 
g C/_l/ / - 5'13CAddendum 10. Ra.~ _n. _ 

. _ u, .~AN 92 06:44 :44 

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

CENTROID ENERGY FWHM BACKGND NET AREA 
CHANNEL KEV KEV COUNTS COUNIS-..__ 

1 1323.13 661.18 1.64 134. ~ lB 661.85 
2 2921.34 1460.21 2.43 8. 160. 
2B 1460.85 156. 

ERROR QUOTATION AT 1.96 SIGMA 
PEAK CONFIDENCE LEVEL AT 85.0% 

B - ENVIRONMENTAL BACKGROUND PEAK 

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

M 

--

ERROR NUCLIDES 
% 

1.6 CS-137 
13.9 
16.6 K-40 
3.8 

123 



222-S COUNTING ROOM 
WHC-SD-WM-DP-02 .. 

f2._ C/t./l-5~gindum 10 Rev 
5
o -04-JAN-92 06:44:44 

>LE: R941-5730 
_ COLLECTED ON 4-JAN-92 AT 05:54 :32 
Dtv,,YED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT. 

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

NUCLIDE ACTIVITY CONCENTRATION IN uCi/LI 
DECAY 

MEASURED ERROR CORRECTED ERROR 

AC-228 LLD<4.04E+Ol LLD<4.04E+Ol 
AC-228A LLD<4 .04E+Ol LLD<4.04E+Ol 
AC-2288 LLD<l.14E+02 LLD<l.14E+02 
AG-108M LLD<2.37E+Ol LLD<2.37E+Ol 
AG-llOM LLD<l.80E+02 LLD<l.80E+02 
AM-241 LLD<l.08E+02 LLD<l.08E+02 
AM-243 ll0<2.79E+Ol LLD<2.79E+Ol 
~-243A LLD<2.79E+Ol LLD<2.79E+Ol 
Ar-f-2438 LLD<3.03E+03 LLD<3.03E+03 
AA-41 LL0<7.46E+OO LL0<7 . 46E+OO 
AU-198 LLD<l.96E+Ol LLO<l.96E+Ol 
~~-133 LLD<2.50E+Ol LL0<2.50E+Ol 
BA-139 LLD<5.79E+Ol LLD<5.79E+Ol 
'B'A- 140 LLD<6.40E+Ol LLD<6.40E+Ol 
B -141 LL0<5.49E+Ol ·LL0<5.49E+Ol 
~E- 7 LLD<2.02E+02 LLD<2.02E+02 

'07 LLD<l.61E+Ol LLD<l.61E+Ol 
.2 LL0<6.99E+Ol LL0<6.99E+Ol 

fil- 214 LL0<3.59E+Ol LL0<3.59E+Ol 
Bl-214A LL0<3.59E+Ol LLD<3.59E+Ol 

r"M -2148 LLD<6.87E+Ol LL0<6.87E+Ol 
BI-214C LLD<5.79E+Ol LLD<5.79E+Ol 

"CD-109 LLD<3.62E+02 LL0<3.62E+02 
~ -139 LLD<l.31E+Ol LLD<l.31E+Ol 
'CE-141 LLD<2.07E+Ol LLD<2.07E+Ol 
.G.EPR144 LLD<l. 53E+02 · LLD<l. 53E+02 
C0-56 LLD<l.OOE+Ol LLD<l.OOE+Ol 
C0-57 LLD<l.OlE+Ol LLD<l.OlE+Ol 
C0-58 LLD<8.01E+OO LL0<8.01E+OO 
C0-60 LL0<9.54E+OO . LL0<9.54E+OO 
CR-51 LLD<l.38E+02 LLD<l.38E+02 
CS-134 LLD<9.94E+OO LLD<9.94E+OO 
CS-136 LL0<8.80E+OO LL0<8.80E+OO 
CS-137 6.41E+03 +-l.69E+02 6.41E+03 +-l .69E+02 
CS-138 LLD<l.54E+Ol LLO<l.54E+Ol 
EU-152 LLD<5.30E+Ol LL0<5.30E+Ol 
EU-154 LL0<2.59E+Ol LLD<2.59E+Ol 
EU-155 LL0<4.81E+Ol LLD<4.81E+Ol 
FE-59 LLD<l.84E+Ol LLD<l.84E+Ol 
HF-181 LLD<2.50E+Ol LLD<2.50E+Ol 
HG-203 LLD<l.53E+Ol LLD<l.53E+Ol 
1-131 LLD<l.89E+Ol LLD<l.89E+Ol 

,J 
·1-134 
1-135 
K-40 

LLD<4.26E+Ol LLD<4.26E+Ol 
LLD<l.84E+Ol LLD<l.84E+Ol 
LLD<l.61E+Ol LLD<l.61E+Ol 
LLD<4.40E+Ol LLD<4.40E+Ol 
LLD<2.06E+02 LL0<2.06E+02 

· ENERGY COMPARISON 
(KEV) 

EXPECT OIFF 

911.07 
911.10 
338.40 
433.94 
657.76 
59.54 
74.67 
74.67 
43.10 

1293.64 
411.80 
356.02 
165.85 

. 537 .27 
190.23 
477. 59 
569.70 
727.27 
609.32 
609.32 

1120. 28 
1764.51 

88.03 
165.85 
145.44 
133.51 
846.76 
122.06 
810.75 

1332.50 
320.09 
795.84 
818.51 
661.65 -0.47 

1435.86 
1408.01 
1274.45 
105.31 

1099.25 
482.20 
279.20 
364.48 
667.69 
529.69 
847.03 

1260.41 
1460.75 124 



-K. '1 '-r I - ...) I -.J V ~-

LLD<4.43E+03 LLD<4.43E+03 513.99 
WHC-SO-WM-OP-02 5 

KR-85 Adde ndum 10 Rev O -
KR-85M LLD<l.32E+Ol LLD<l.32E+Ol 151.17 -
KR-87 LLD<4.35E+Ol LLD<4.35E+Ol 402.58 -
KR-89 LLD<6.20E+02 LLD<6.20E+02 220.90 
I 10 LLD<8.51E+OO LLD<8 . 51E+OO 1596.20 
L,.. ~42 LLD<3.78E+Ol LLD<3.78E+Ol 641.83 
MN-54 LLD<9.30E+OO LLD<9.30E+OO 834.83 
MN-56 LLD<l.13E+Ol LLD<l.13E+Ol 846.76 
NA-22 LLD<9.20E+OO LLD<9.20E+OO 1274.55 
NA-24 LLD<6.74E+OO LLD<6.74E+OO 1368.60 
NB-94 LLD<7.75E+OO LLD<7.75E+OO 702.63 
NB-95 LLD<8.02E+OO LLD<8.02E+OO 765.78 
NB-97 LLD<2.04E+02 LLD<2.04E+02 657.92 
NP-237 LLD<l. 04E+02 LLD<l. 04E+02 86.50 
NP-238 LLD<2.87E+Ol LLD<2.87E+Ol 984.45 
NP-239 LLD<9.09E+Ol LLD<9.09E+Ol 277. 60 
PA-233 LLD<3.44E+Ol LLD<3.44E+Ol 311. 98 
PA-234M LLD<l.76E+03 LLD<l.76E+03 1001.03 
PB-210 LLD<2.72E+03 LLD<2.72E+03 46.50 
PB-212 LLD<2.66E+Ol LLD<2.66E+Ol 239.00 
PB-212A LLD<2.65E+Ol LLD<2.65E+Ol 239 .00 
B-212B LLD<4.27E+02 LLD<4.27E+02 300.10 
B-214 LLD<3.71E+Ol LLD<3. 71E+Ol 351. 92 

PB-214A LLD<3.71E+Ol LLD<3.71E+Ol 351. 92 
, 8-214B LLD<7. 04E+Ol LLD<7.04E+Ol 295.21 
P0-210 LLD<7.08E+05 LLD<7.08E+05 804.00 

-214 LLD<l .OOE+OS LLD<l. OOE+05 799.70 
P0-216 LLD<4.29E+05 LLD<4.29t+05 804.90 
f5U-239 LLD<l.49E+05 LLD<l. 49E+05 129.30 

II "41 LLD<4.61E+06 LLD<4.61E+06 148.57 

" !4 LLD<2.92E+02 LLD<2.92E+02 240.99 
RA-l26 LLD<2.87E+02 LLD<2.87E+02 186.10 
RB-88 LLD<l. OOE+02 LLD<l. OOE+02 1836.00 
6-89 LLD<4.02E+Ol LLD<4.02E+Ol 1031.88 

RN-220 LLD<l.34E+04 LLD<l.34E+04 549.73 
-RU-103 LLD<2.00E+Ol LLD<2.00E+Ol 497.08 

RURH106 LLD<3.09E+02, LLD<3.09E+02 621.80 
-124 LLD<l.51E+Ol LLD<l.51E+Ol 602.72 

,S.B-125 LLD<l.45E+02 LLD<l. 45E+02 176.33 
- 1 SC-46 LLD<l.03E+Ol LLD<l.03E+Ol 1120.45 

SE-75 LLD<2.17E+Ol LLD<2.17E+Ol 264.66 
SN-113 LLD<2.69E+Ol LLD<2.69E+Ol 391. 67 
SR-85 LLD<l.94E+Ol LLD<l.94E+Ol 513.99 
SR-91 LLD<2.81E+Ol LLD<2.81E+Ol 555.60 
SR-92 LLD<l.42E+Ol LLD<l.42E+Ol 1383.94 
TA-182 LLD<3.07E+Ol LLD<3.07E+Ol 1121.30 
TC-99M LLD<9.95E+OO LLD<9.95E+OO 140.51 
TE-123M LLD<l.21E+Ol LLD<l.21E+Ol 159.00 
TE-125M LLD<3.38E+03 LLD<3.38E+03 109.27 
TE-132 LLD<l.33E+Ol LLD<l.33E+Ol 228.16 
TH-228 LLD<l. 20E+03 LLD<l. 20E+03 84.37 
TH-234 LLD<2.05E+02 LLD<2.05E+02 92 . 50 
TH-234A LLD<2.05E+02 LLD<2.05E+02 92.50 
TH-234B LLD<7.75E+02 LLD<7.75E+02 63.30 
TL-208 LLD<l.82E+Ol LLD<l.82E+Ol 583 .14 
u ) LLD<2.07E+Ol LLD<2.07E+Ol 185. 71 
U-~.,5A LLD<2 .07E+Ol LLD<2.07E+Ol 185. 71 
U-235B LLD<8.99E+Ol LLD<8.99E+Ol 143.76 
U-237 LLD<5.45E+Ol LLD<5.45E+Ol 208.00 1.25 W-187 LLD<3. 48E+Ol · LLD<3.48E+Ol 685.74 



XE-131M LLD<S.49E+02 
XE-133 LLD<3.99£+01 
vc_l33M LLD<l.14£+02 

135 LLD<l.27E+Ol 
.. ~ 138 LLD<9.96£+01 
Y-88 LLD<9 . 49E+OO 
Y-91 LLD<3.98£+03 
Y-91M LLD<2 . 12E+Ol 
ZN -65 LLD<2.68£+01 
ZR-95 LLD<l . 66E+Ol 
ZR-97 LLD<9.58£+00 

f2-. 0L/ t -5'7.30 

LLD<5.49E+02 
LLD<3 .99£+01 
LLD<l.14£+02 
LLD<l.27£+01 
LLD<9.96E+Ol 
LLD<9.49E+OO 
LLD<3.98£+03 
LLD<2.12£+01 
LLD<2.68£+01 
LLD<l.66£+01 
LLD<9.58£+00 

WHC-SD-WM-DP- 025 
ADDENDUM 10 REV 0 

163 .98 
81.00 

233.21 
249.79 
258 .41 

1836 .06 
1204.90 
555.60 

1115.55 
756.73 
743.33 

TOTAL 6.41E+03 +-l .69E+02 6.41E+03 +-l.69E+02 

EBAR = ***** MEV/DISINTEGRATION 
MAXIMUM PERMISSABLE ACTIVITY= l.16E-08 UC/LI 
TOTAL MEASURED ACTIVITY= 6.41E+03 (+-l.69E+02) UC/LI 
% TECH . SPEC. = ****** (+-****) 

ERROR QUOTATION AT 1.96 SIGMA 
D CONFIDENCE LEVEL AT 85.0% 

. ,., 
AtL DETECTED PEAKS WERE USED IN THE ANALYSIS 

"" 
AKS ELIMINATED BY BACKGROUND SUBTRACTION 

CENTROID ENERGY NET AREA ERROR GAMMAS/SEC 
ANN EL KEV COUNTS % 

- 2921.34 1460.21 160. 16.6 2.lOE+Ol 

-

--

.. .. . 1.26 



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

* * * * * * * * * * * * * * * * * * * * ''* ~--* * * ~ * * * * * * * * * 
* 
* 
* 

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

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

CANBERRA SPECTRAN-F V2.06 ,SOFTWARE 

222-S COUNTING ROOM 04-JAN-92 07:46:41 

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

MCA UNIT NUMBER: 1 / ADC UNIT NUMBER: 2.0 
DETECTOR NUMBER: 2 / GEOMETRY NUMBER: 42 
SPECTRUM SIZE: 4096 CHANNELS 
ORDER OF SMOOTHING FUNCTION: 5 
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK 
PEAK CONFIDENCE FACTOR: 85.0% 
IDENTIFICATION ENERGY WINDOW:+- 1.50 KEV 

ROR QUOTATION: 1.96 SIGMA UNCERTAINTY 

ENVIRONMENTAL BACKGROUND SUBTRACTED 
,!+D CALCULATION PERFORMED 
MEASURED ENERGY DIFFERENCES LISTED 

WLTIPLET ANALYSIS PERFORMED 

ECTRAL DATA READ DlRECTLY FROM MULTICHANNEL ANALYZER ANO: 
ANALYZED BY: 69549 

Sf\MPLE DESCRIPTION: R941-5830 
GEOMETRY DESCRIPTION: 22ML LIQ 

AMPLE SIZE: l.OOOOE-03 LI / CONVERSION FACTOR: 4.9505E-03 
'STANDARD SIZE: l.OOOOE+OO EA 
-ANALYSIS LIBRARY FILE: ANLOOO 

COLLECT STARTED ON 4-JAN-92 AT 06:56:30 

't'OLLECT LIVE TIME: 
REAL TIME: 
DEAD TIME: 

3000: SECONDS 
3002. SECONDS 
0.07 % 

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

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

127 



WHC-SD-WM- DP-025 
K9t//-~~3D ADDENDUM 10 RE V O 

222-S COUNTING ROOM f2r q'1 1 s'6t./ 3-g. · ·· 04-JAN-92 07:46 :41 
I 3 --<' 3 -'Tl • 

P E A K 

PK CENTROID ENERGY FWHM 
CHANNEL KEV KEV 

I 

1 1323.12 661.18 1.68 
18 661.85 
2 2921.36 1460.22 2.24 
28 1460.85 

ERROR QUOTATION AT 1.96 SIGMA 
PEAK CONFIDENCE LEVEL AT 85.0% 

A N A L Y S I S 

BACKGND NET AREA 
COUNTS COUNTS 

141. 14512. 
36. 

4. 181. 
156. 

B - ENVIRONMENTAL BACKGROUND PEAK 

BACKGROUND SUBTRACTION PERFORMED USING FILE BK0012 
ACKGROUND DESCRIPTION: BKG 

ERROR 
% 

1. 6 
13.9 
15.0 
3.8 

BACKGROUND COLLECT STARTED ON 30-AUG-88 AT 16:46:00 . 
ACKGROUND LIVE TIME: 60000. SECONDS 

,.._ , . 

M 

-

NUCLIDES 

CS-137 

K-40 

128 



WHC-SD-WM- DP-0 25 
ADDENDUM . IO REV 0 

222-S COUNTING ROOM 04~JAN-92 07:46:41 

SAMPLE: R941-5830 
DATA COLLECTED ON 4-JAN-92 AT 06:56:30 
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT. 

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

NUCLIDE ACTIVITY CONCENTRATION IN uCi/LI 
DECAY 

MEASURED ERROR CORRECTED ERROR 

AC-228 LLD<3.39E+Ol LL0<3.39E+Ol 
AC-228A LLD<3.39E+Ol LLD<3.39E+Ol 
AC-2288 LLD<l.14E+02 LLD<l.14E+02 
AG-108M LLD<2.34E+Ol LLD<2.34E+Ol 
AG-llOM LLD<l.80E+02 LLD<l.80E+02 
AM-241 LLD<l.08E+02 LLD<l.08E+02 
AM-243 LLD<2.88E+Ol LLD<2.88E+Ol 
AM-243A LLD<2.88E+Ol LLD<2.88E+Ol 
-AM-243B LLD<2.88E+03. LLD<2.88E+03 
AR-41 LLD<l.02E+Ol LLD<l.02E+Ol 
~ -198 LLD<l.90E+Ol LLD<l.90E+Ol 
1
(U\-133 LLD<2.47E+Ol LLD<2.47E+Ol 
BA-139 LLD<5.70E+Ol LLD<5.70E+Ol 
A-140 LLD<7.01E+Ol LLD<7.01E+Ol 

BA-141 LLD<5.47E+Ol LLD<5.47E+Ol 
·£-7 LLD<l.95E+02 LLD<l.95E+02 
BI-207 LLD<l.63E+Ol LLD<l.63E+Ol 

~S'I-212 LLD<7.62E+Ol LLD<7.62E+Ol 
J -214 LLD<3.34E+Ol LLD<3.34E+Ol 

BI-214A LLD<3.34E+Ol LLD<3.34E+Ol 
BI-214B LLD<6.61E+Ol LLD<6.61E+Ol 
~I-214C LLD<4.86E+Ol LLD<4.86E+Ol 

-GD-109 LLD<3.49E+02 LLD<3.49E+02 
CE-139 LLD<l.29E+Ol LLD<l.29E+Ol 

.0£-141 LLD<2.07E+Ol . LLD<2.07E+Ol 
CEPR144 LLD<l.59E+02/ LLD<l.59E+02 

C 0-56 LLD<9.81£+00 LLD<9.81E+OO 
C0-57 LLD<l.01£+01 LLD<l.OlE+Ol 
C0-58 LLD<8.46E+OO./ LLD<8.46E+OO 
C0-60 LLD<l.12E+Ol LLD<l.12E+Ol 
CR-51 LLD<l.40E+02 LLD<l.40E+02 
CS-134 LLD<l.07E+Ol LLD<l.07E+Ol 
CS-136 LLD<9.27E+OO/ LLD<9.27E+OO 
CS-137 6.42E+03 T-l.69E+02 6.42E+03 +-l.69E+02 
CS-138 LLD<2.54E+Ol LLD<2.54E+Ol 
EU-152 LLD<3.86E+Ol LLD<3.86E+Ol 
EU-154 LLD<2.59E+Ol LLD<2.59E+Ol 
EU-155 LLD<4.98E+Ol LLD<4.98E+Ol 
FE-59 LLD<2.26E+Ol LLD<2.26E+Ol 
HF-181 LLD<2.29E+Ol LLD<2.29E+Ol 
HG-203 LLD<l.46E+Ol LLD<l.46£+01 
I-131 LLD<l.91E+Ol LLD<l.91E+Ol 
I-132 LL0<4.20E+Ol LLD<4.20E+Ol 
1-133 LLD<l.95E+Ol LLD<l.95E+Ol 
I-134 LLD<l.55E+Ol LLD<l.55E+Ol 
1-135 LLD<4.23E+Ol LLD<4.23E+Ol 
K-40 LLD<2.00E+02 LLD<2.00E+02 

ENERGY COMPARISON 
{KEV) 

EXPECT DIFF 

911.07 
911.10 
338.40 
433.94 
657.76 
59.54 
74.67 
74.67 
43.10 

1293.64 
411.80 
356.02 
165.85 
537.27 
190.23 
477.59 
569.70 
727.27 
609.32 
609.32 

1120.28 
1764.51 

88.03 
165.85 
14~.44 
133.51 
846.76 
122.06 
810.75 

1332.50 
320.09 
795.84 
818.51 
661.65 -0.47 

1435.86 
1408.01 
1274.45 
105.31 

1099.25 
482.20 
279.20 
364.48 
667.69 
529.69 
847.03 

1260.41 
1460.75 129 



KR- 85 - LLD<4 . 30E+03 
KR-85M LLD<l.27E+Ol 
KR-A7 LLD<4.35E+Ol 

9 LLD<6 .32E+02 
_ _ 40 LLD<l.17E+Ol 
LA-142 LLD<3.75E+Ol 
MN-54 LLD<9.71E+OO 
MN-56 LLD<l.llE+Ol 
NA-22 LLD<9.20E+OO 
NA-24 LLD<l.05E+Ol/ 
NB-94 LLD<9.31E+OO 
NB-95 LLD<7.13E+OO 
NB-97 LLD<2.03E+02 
NP-237 LLD<l.OOE+02 
NP-238 LLD<4.42E+Ol 
NP-239 LLD<8.95E+Ol 
PA-233 LLD<3.40E+Ol 
PA-234M LLD<l.90E+03 
PB-210 LLD<2.80E+03 
PB-212 LLD<2.77E+Ol 
PB-212A LLD<2.76E+Ol 
8-212B LLD<4.20E+02 
8-214 LLD<3.83E+Ol

p -214A LLD<3.83E+Ol 
,PS-2148 LLD<7.13E+Ol 
P0-210 LLD<8.17E+05 

, 0-214 LLD<l.05E+05 
P0-216 LLD<6.05E+05 

-239 LLD<l.50E+05 
241 LLD<4.73E+06 
224 LLD<2.95E+02 

RA-226 LLD<2.94E+02 
R8-88 LLD<8.35E+Ol 
8-89 LLD<5.46E+Ol 

RN-220 LLD<l.37E+04 
-RU-103 LLD<l.93E+Ol 

URH106 LLD<2.82E+OY 
' 8-124 LLD<l. 48E+Ol 
...S B-125 LLD<l.54E+02 

SC-46 LLD<9.94E+OO 
SE-75 LLD<2.19E+Ol 
~ LLD<2.59E+Ol
SR-85 LLD<l.89E+Ol 
SR-91 LLD<2.96E+Ol 
SR-92 LLD<9.80E+OO 
TA-182 LLD<3.28E+Ol 
TC-99M LLD<9.92E+OO 
TE-123M LLD<l.24E+Ol 
TE-125M LLD<3.35E+03 
TE-132 LLD<l.34E+Ol 
TH-228 LLD<l.18E+03 
TH-234 LLD<2.07E+02 
TH-234A LLD<2.07E+02 
TH-2348 LLD<7.81E+02 
TL-208 LLD<l.71E+Ol 

35 LLD<2.09E+Ol 
35A LLD<2 . 09E+Ol 

U-2358 LLD<8.88E+Ol 
U-237 LLD<5.21E+Ol 
W-187 LLD<3 .. 18E+Ol 

--P.. CJ t./! -5g3 V 

LLD<4.30E+03 
LLD<l.27E+Ol 
LLD<4.35E+Ol 
LLD<6.32E+02 
LLD<l. l 7E+Ol 
LLD<3.75E+Ol 
LLD<9.71E+OO 
LLD<l.llE+Ol 
LLD<9.20E+OO 
LLD<l.05E+Ol 
LLD<9.31E+OO 
LLD<7.13E+OO 
LLD<2 . 03E+02 
LLD<l. OOE+02 
LLD<4.42E+Ol 
LL0<8.95E+Ol 
LL0<3.40E+Ol 
LLD<l.90E+03 
LLD<2.80E+03 
LLD<2.77E+Ol 
LLD<2.76E+Ol 
LLD<4.20E+02 
LLD<3.83E+Ol 
LL0<3.83E+Ol 
LLD<7.13E+Ol 
LLD<8.17E+05 
LLD<l. 05E+05 
LLD<6 .:05E+05 
LLD<l ;50E+05 
LLD<4 . 73E+06 
LLD<2.95E+02 
LLD<2.94E+02 
LLD<8.35E+Ol 
LLD<5.46E+Ol 
LLD<l .37E+04 
LLD<l.93E+Ol 
LLD<2.82E+02 
LLD<l.48E+Ol 
LLD<l.54E+02 
LLD<9.94E+OO 
LLD<2.19E+Ol 
LLD<2.59E+Ol 
LLD<l.89E+Ol 
LLD<2.96E+Ol 
LL0<9.80E+OO 
LLD<3.28E+Ol 
LLD<9.92E+OO 
LLD<l.24E+Ol 
LLD<3.35E+03 
LLD<l.34E+Ol 
LLD<l.18E+03 
LLD<2.07E+02 
LLD<2 . 07E+02 
LLD<7 .81E+02 
LLD<l. 71E+Ol 
LLD<2.09E+Ol 
LLD<2 . 09E+Ol 
LLD<8 .88E+Ol 
LLD<5.21E+Ol 
LLD<3.18E+Ol 

' \ 

513. 99 
151.17 
402. 58 
220.90 

1596.20 
641. 83 
834.83 
846.76 

1274.55 
1368.60 
702.63 
765.78 
657.92 
86.50 

984.45 
277 .60 
311. 98 

1001.03 
46.50 

239.00 
239.00 
300 .10 
351. 92 
351. 92 
295.21 
804.00 
799.70 
804·. 90 
129.30 
148.57 
240.99 
186 .10 

1836.00 
1031.88 
549.73 
497.08 
621.80 
602.72 
176.33 

1120.45 
264.66 
391.67 
513. 99 
555.60 

1383.94 
1121. 30 
140.51 
159.00 
109.27 
228 .16 
84.37 
92.50 
92.50 
63.30 

583 .14 
185. 71 
185. 71 
143.76 
208.00 
685.74 

WHC -SD-WM-DP-025 
ADDENDUM 10 REV 0 
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XE-131M LLD<5.45E+02 
XE-133 LLD<3.95E+Ol 
XE-:33M LLD<l.14E+02 
XE-135 LLD<l.31E+Ol 
XE-138 LLD<l.01E+02 
Y-88 LLD<7.93E+OO 
Y-91 LLD<2.97E+03 
Y-91M LLD<2.24E+Ol 
ZN-65 LLD<2.55E+Ol 
ZR-95 LLD<l.45£+01 
ZR-97 LLD<6.92E+OO 

TOTAL 6.42E+03 +-l.69E+02 

EBAR = ***** MEV/DISINTEGRATION 

f!. 9 '-/ I - :;J o ::>v 

LLD<5.45E+02 
LLD<3.95E+Ol 
LLD<l.14E+02 
LLD<l.31E+Ol 
LLD<l.01E+02 
LLD<7.93E+OO 
LLD<2.97E+03 
LLD<2.24E+Ol 
LLD<2.55E+Ol 
LLD<l.45E+Ol 
LL0<6.92E+OO 

6.42E+03 +-l.69E+02 

MAXIMUM PERMISSABLE ACTIVITY= 1.16E-08 UC/LI 
TOTAL MEASURED ACTIVITY= 6.42E+03 (+-1.69£+02) UC/LI 
% TECH. SPEC. = ****** (+-****) 

ERROR QUOTATION AT 1.96 SIGMA 
t'GD CONFIDENCE LEVEL AT 85.0% 

~l DETECTED PEAKS WERE USED IN THE ANALYSIS 

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION 

CENTROID ENERGY NET AREA ERROR GAMMAS/SEC 
~-i;jf.NNEL KEV COUNTS % 

-2-921.36 1460.22 181. 15.0 2.38E+Ol 

-

WHC-SD-WM-DP-025 
ADDENDUM 10 REV 0 

163.98 
81.00 

233.21 
249.79 
258.41 

1836.06 
1204.90 
555.60 

1115.55 
756.73 
743.33 

13.1 



WHC-so~wM-DP- 025 
**********************~~~ ~)~~~~***** 
* 

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

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

CANBERRA SPECTRAN-F V2.06 ,SOFTWARE 

222-S COUNTING ROOM 04-JAN-92 09:06:33 

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

MCA UNIT NUMBER: 1 / ADC UNIT NUMBER: 2.0 
DETECTOR NUMBER: 2 / GEOMETRY NUMBER: 42 
SPECTRUM SIZE: 4096 CHANNELS 
ORDER OF SMOOTHING FUNCTION: 5 
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK 
PEAK CONFIDENCE FACTOR: 85.0% 
IDENTIFICATION ENERGY WINDOW:+- 1.50 KEV 
eRROR QUOTATION: 1.96 SIGMA UNCERTAINTY 

VIRONMENTAL BACKGROUND SUBTRACTED 
,L:4-D CALCULATION PERFORMED 
MEASURED ENERGY DIFFERENCES LISTED 
~~ LTIPLET ANALYSIS PERFORMED 

ECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANO: 
LYZED BY: 62820 

~ MPLE DESCRIPTION: R941-5930 
GEOMETRY DESCRIPTION: 22ML LIQ 
~ MPLE SIZE: l.OOOOE-03 LI 
STANDARD SIZE: l.OOOOE+OO EA 

/ CONVERSION FACTOR: 4.9505E-03 

-ANALYSIS LIBRARY FILE: ANLOOO 

rctl LLECT STARTED ON 4-JAN-92 AT 08:16:09 

COLLECT LIVE TIME: 
REAL TIME: 
DEAD TIME: 

3000. SECONDS 
3011. SECONDS 
0.37 % 

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

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

132 



WHC-SD-WM-DP-02 5 
ADDENDUM 10 REV 0 

222-S COUNTI NG ROOM ACJL//-5930 

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

PK CENTROID ENERGY FWHM BACKGND NET AREA 
CHANNEL KEV KEV COUNTS COUNTS 

I 

IC 1126.30 562.78 1.56 1228. 1147. 

2C 1138.55 568.90 I. 56 1238. 2137. 

3 1209.26 604.25 1.65 1151. 12971. 
4 1323.13 661.18 1.65 827. 29802. 
4B 661.85 36. 
SC 1591.37 795.28 I. 72 599. 9145. 
6C 1603.58 801.38 1.72 531. 904. 
7 2345.99 1172.55 1.92 533 . 7758. 
8 2664.57 1331.83 2.24 86. 7284. 
88 1332.24 9. 
9 2729 .64 1364.36 I. 77 24. 229. 
0 2920.64 1459 .86 2.68 18. 151. 

lOB 1460.85 156. 

' ROR QUOTATION AT 1.96 SIGMA 
~EAK CONFIDENCE LEVEL AT 85.0% 

!G, - MULTIPLET ANALYSIS CONVERGED NORMALLY 
B - ENVIRONMENTAL BACKGROUND PEAK 

BACKGROUND SUBTRACTION PERFORMED USING FILE BK0012 
,t3ACKGROUND DESCRIPTION: 8KG 
B~CKGROUND COLLECT START£D ON 30-AUG-88 AT 16:46:00 
BACKGROUND LIVE TIME: 60000. SECONDS 

-

04-JAN-92 09:06:33 

ERROR NUCLIDES 
% 

8.8 CS -1 34, 
EU-152 

7.6 CS-134, 
BI-207 

I. 9 CS - 134 
I. 2 CS-137 

13.9 
2.5 CS-134 
8.1 CS-134 
2.4 C0-60 
2.3 C0-60 

37.4 
14.8 CS-134 
18.6 K-40 
3.8 

---
-
-

1.33 



WH C-SD-WM- DP- 02 5 
ADDEN DU M 10 REV 0 

?22-S COUNTI NG ROOM - _04-JAN-92 09 :06:33 

LE: R941-5930 
~ n, n COLLECTED ON 4-JAN-92 AT 08 :16:09 
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT . 

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

NUCLIDE ACTIVITY CONCENTRATION IN uCi/LI 
DECAY 

MEASURED ERROR CORRECTED ERROR 

AC-228 LLD<l. 58E+02 LLD<l. 58E+02 
AC-228A LLD<l.58E+02 LLD<l. 58E+02 
AC-2288 LLD<2.30E+02 LLD<2.30E+02 
AG-108M LLD<4.51E+Ol LLD<4.51E+Ol 
AG-llOM LLD<2.59E+02 LLD<2.59E+02 
AM-241 LLD<2.11E+02 LLD<2 .11 E+02 
AM-243 LLD<5.51E+Ol LLD<5.51E+Ol 
AM-243A LLD<5.51E+Ol LLD<5.51E+Ol 

'ftM -243B LLD<6.02E+03 LLD<6.02E+03 
R-41 LLD<2.67E+Ol LLD<2.67E+Ol 
-198 LLD<3.90E+Ol LLD<3.90E+Ol 

, -133 LLD<5.24E+Ol LLD<5.24E+Ol 
BA-139 LLD<l .13E+02 LLD<l.13E+02 
B'A-140 LLD<l.53E+02 LLD<l.53E+02 
BA-141 LLD<l. 09E+02 LLD<l. 09E+02 
E-7 LLD<3.85E+02 LLD<3.85E+02 

207 LLD<3 .87E+Ol LLD<3.87E+Ol 
212 LLD<2.88E+02 LLD<2.88E+02 

-BI-214 LLD<2.35E+02 LLD<2.35E+02 
BI-214A LLD<2.35E+02 LLD<2.35E+02 

I-214B LLD<2.99E+02 LLD<2.99E+02 
BI-214C LLD<9.54E+Ol LLD<9.54E+Ol 

-eD-1 09 LLD<6.93E+02 LLD<6.93E+02 
CE-139 LLD<2.56E+Ol LLD<2.56E+Ol 

' CE-141 LLD<3..99E+Ol LLD<3.99E+Ol 
-CEPR144 LLD<3.05E+02 LLD<3.05E+02 

C0-56 LLD<3.77E+Ol LLD<3.77E+Ol 
C0-57 LLD<2.04E+Ol LLD<2.04E+Ol 
C0-58 LLD<3.43E+Ol LLD<3 . 43E+Ol 
C0-60 4.88E+03 +-l.44E+02 4.88E+03 +- l.44E+02 

CR-51 LLD<2.84E+02 LLD<2.84E+02 
CS-134 4.77E+03 +-l.53E+02 4.77£+03 +-l.53E+02 

CS-136 LLD<3.88E+Ol LLD<3.88E+Ol 
CS-137 1.32E+04 +-3.12E+02 1.32E+04 +-3.12E+02 
CS-138 LLD<2 . 79E+Ol LLD<2.79E+Ol 
EU-152 LLD<6.41E+Ol LLD<6.41E+Ol 
EU-154 LLD<6.58E+Ol LLD<6.58E+Ol 
EU-155 LLD<9.67E+Ol LLD<9.67E+Ol 
FE-59 LLD<8.32E+Ol LLD<8.32E+Ol 
HF-181 LLD<4.60E+Ol LLD<4.60E+Ol 

203 LLD<3.02E+Ol LLD<3 . 02E+Ol 
31 LLD<3.99E+Ol LLD<3.99E+Ol 

I-132 LLD<6.93E+Ol LLD<6.93E+Ol 
1-133 LLD<4. lOE+Ol LLD<4.10E+Ol 
I -134 LLD<5.81E+Ol LLD<5.81E+Ol 

ENERGY COMPAR ISON 
(KEV) 

EXPECT DIFF 

911.07 
911.10 
338.40 
433.94 
657 . 76 

59.54 
74.67 
74.67 
43.10 

1293.64 
411.80 
356.02 
165.85 
537.27 
190.23 
477. 59 
569.70 
727.27 
609.32 
609.32 

1120. 28 
1764.51 

88.03 
165.85 
145.44 
133.51 
846.76 
122.06 
810 . 75 

1332.50 -0.67 
1173 . 24 -0 .69 
320 .09 
795.84 -0 . 57 
604.70 -0.44 
818 . 51 
661. 65 -0 . 47 

1435.86 
1408.01 
1274.45 
105.31 

1099.25 
482.20 
279.20 
364.48 
667.69 
529.69 
847.03 134 



1-135 LLD<9.22E+Ol 
¥-40 LLD<2.15E+02 
KR-85 LLD<8.96E+03 
KR~85M LLD<2.54E+Ol 
KR-87 LLD<8.89E+Ol 
KR-89 LLD<l.28E+03 
LA-140 LLD<l.25E+Ol 
LA-142 LLD<8.77E+Ol 
MN-54 LLD<3.78E+Ol 
MN-56 LLD<4.25E+Ol 
NA-22 LLD<2.34E+Ol 
NA-24 LLD<3.70E+Ol 
NB-94 LLD<3.28E+Ol 
NB-95 LLD<3.57E+Ol 
NB-97 LLD<2.93E+02 
NP-237 LLD<2.05E+02 
NP-238 LLD<l.66E+02 
NP-239 LLD<l.88E+02 
PA-233 LLD<7.17E+Ol 
PA-234M LLD<7.78E+03 
PB-210 LLD<5.60E+03 

rRS -212 LLD<5.52E+Ol 
PB-212A LLD<5.50E+Ol 

-212B LLD<8.46E+02 
PB-214 LLD<7.89E+Ol 
'p -214A LLD<7.89E+Ol 

~-214B LLD<l.44t+02 
P0-210 LLD<3.34E+06 
0-214 LLD<l.59E+06 

P0-216 LLD<2.95E+06 
. Ptl-239 LLD<2.98E+05 

PU-241 LLD<9.41E+06 
'RA-224 LLD<6.12E+02 
..BP,.-226 LLD<5.73E+02 
:l<B-88 LLD<l.OOE+02 
..fil3 -89 LLD<2.16E+02 
RN-220 LLD<3.40E+04 

1 -103 LLD<3. 90E+Ol 
RURH106 LLD<7.31E+02 
"'8-124 LLD<5.07E+Ol 
SB-125 LLD<3.01E+02 
SC-46 LLD<4.50E+Ol 
SE-75 LLD<4.45E+Ol 
SN-113 LLD<5.47E+Ol 
SR-85 LLD<3.93E+Ol 
SR-91 LLD<6.88E+Ol 
SR-92 LLD<l.63E+Ol 
TA-182 LLD<l.29£+02 
TC-99M LLD<2.02E+Ol 
TE-123M LLD<2.38E+Ol 
TE-125M LLD<6.59E+03 
TE-132 LLD<2.67E+Ol 
TH-228 LLD<2.38E+03 
TH-234 LLD<4.11E+02 
TH-234A LLD<4.11E+02 
TH-234B LLD<l.55E+03 
TL-208 LLD<4.71E+Ol 
U-235 LLD<4.03E+Ol 
U-235A LLD<4.03E+Ol 
U-2358 LLD<l.82£+02 

I<, 9t/J-S93o 
LLD<9.22E+Ol 
LLD<2.15E+02 
LLD<8.96E+03 
LLD<2.54E+Ol 
LLD<8.89E+Ol 
LLD<l.28E+03 
LLD<l.25£+01 
LLD<8.77E+Ol 
LLD<3.78E+Ol 
LLD<4.25E+Ol 
LLD<2.34E+Ol 
LLD<3.70E+Ol 
LLD<3.28E+Ol 
LLD<3.57E+Ol 
LLD<2.93E+02 
LLD<2.05E+02 
LLD<l. 66E+02 
LLD<l. 88£+02 
LLD<7.17E+Ol 
LLD<7.78E+03 
LLD<5 . 60E+03 
LLD<5.52E+Ol 
LLD<5.50E+Ol 
LLD<8.46E+02 
LLD<7.89E+Ol 
LLD<7.89E+Ol 
LLD<l.44£+02 
LLD<3.34E+06 
LLD<l. 59E+06 
LLD<2.95E+06 
LLD<2.98E+05 
LLD<9.41E+06 
LLD<6.12E+02 
LLD<5.73E+02 
LLD<l.OOE+02 
LLD<2.16E+02 
LLD<3 . 40E+04 
LLD<3.90E+Ol 
LLD<7.31E+02 
LLD<5.07E+Ol 
LLD<3.01E+02 
LLD<4.50E+Ol 
LLD<4.45E+Ol 
LLD<5.47E+Ol 
LLD<3.93E+Ol 
LLD<6.88E+Ol 
LLD<l. 63E+Ol 
LLD<l. 29E+02 
LLD<2.02E+Ol 
LLD<2.38E+Ol 
LLD<6.59E+03 
LLD<2.67E+Ol 
LLD<2.38E+03 
LLD<4.11E+02 
LLD<4.11E+02 
LLD<l.55E+03 
LLD<4.71E+Ol 
LLD<4.03E+Ol 
LLD<4.03E+Ol 
LLD<l.82E+02 

WHC -SD-WM-D P-025 
ADDENDUM 10 REV 0 

1260.41 
1460.75 

513 . 99 
151.17 
402.58 
220.90 

1596 .20 
641.83 
834.83 
846.76 

1274.55 
1368.60 
702.63 
765.78 
657.92 
86.50 

984.45 
277 .60 
311. 98 

1001.03 
46.50 

239.00 
239 . 00 
300 .10 
351. 92 
351.92 
295.21 
804.00 
799.70 
804.90 
129.30 
148.57 
240.99 
186 . 10 

1836 . 00 
1031.88 
549.73 
497.08 
621. 80 
602.72 
176.33 

1120.45 
264.66 
391. 67 
513.99 
555.60 

1383.94 
1121. 30 
140.51 
159.00 
109.27 
228.16 
84.37 
92.50 
92.50 
63.30 

583 .14 
185.71 
185.71 
143.76 

I 

-1 
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U-237 LLD<l.07E+02 
W-187 LLD<l.20E+02 
YC - 1 31M LLD<l.06E+03 

33 LLD<7.80E+Ol 
··- _33M LLD<2.36E+02 
XE-135 LLD<2.70E+Ol 
XE-138 LLD<2.07E+02 
Y-88 LLD<9.49E+OO 
Y-91 LLD<9.94E+03 
Y-91M LLD<5.21E+Ol 
ZN-65 LLD<9.94E+Ol 
ZR-95 LLD<6.44E+Ol 
ZR-97 LLD<3.49E+Ol 

TOTAL 2.28E+04 +-3.76£+02 

f{ q '-I; - 5-c; 3{) 

LLD<l.07E+02 
LLD<l.20E+02 
LLD<l.06E+03 
LLD<7.80E+Ol 
LLD<2.36E+02 
LLD<2.70E+Ol 
LLD<2.07E+02 
LLD<9.49E+OO 
LLD<9.94E+03 
LLD<5.21E+Ol 
LLD<9.94E+Ol 
LLD<6.44E+Ol 
LLD<3.49E+Ol 

2.28E+04 +-3.76£+02 

WHC - SD-WM-O P- 025 
ADDENDUM 10 REV O 

208 .00 
685.74 
163.98 
81.00 

233.21 
249.79 
258 . 41 

1836.06 
1204.90 
555.60 

1115.55 
756.73 
743.33 

STANDARD DEVIATION= 0.11 

EBAR = ***** MEV/DISINTEGRATION 
MAXIMUM PERMISSABLE ACTIVITY= l.78E~09 UC/LI 
:QTAL MEASURED ACTIVITY= 2.28E+04 (+-3.76E+02) UC/LI 
¾ TECH. SPEC. = ****** (+-****) 

' ERROR QUOTATION AT 1.96 SIGMA 
LLD CONFIDENCE LEVEL AT 85.0% 
' 

, 

PEAKS NOT USED IN ANALYSIS -CENTROID ENERGY NET AREA ERROR GAMMAS/SEC 
tlANNEL KEV COUNTS % 

- 1126.30 562.78 1147. 8.8 6.77E+Ol 
1138. 55 568.90 2137. 7.6 1. 28E+02 

' 1603.58 801.38 904. 8.1 7.43E+Ol 
- 2729 .64 1364.36 229. 14.8 2.86E+Ol 

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION 

CENTROID ENERGY NET AREA ERROR GAMMAS/SEC 
CHANNEL KEV COUNTS % 

2920.64 1459.86 151. 18.6 l.98E+Ol 

. ·- ··· '.1-~6 



l -
l Gt: MMi': S F' E C T r: U 1-i . 1 ·1 i·! i'.: L 'i' ::• :: = 
l 

Ct1HB EF: F: {-'1 SF' ECTF:ri1-1-r: l) '. ! t Ge, SfJF7 1.-J; .'1RE 

=~2-5 COUNTING ROOM 1 

AM,)1 .. Y::.:r s 

MCA UNIT NUMBER! 1 / 
DETECTOR NUMBER: 2 / 
SPECTRUM sr:E: 4096 CH~NNEL3 
OF::D n: ru:: :-3 l"i O O rH HI G FU f-1 CT I ON : 

t: II C l.l N I T N LI M B E F~ ; --~·- \ ... , 
GEOMETRY MUMBER : ~2 

t " ... 
i'JUMBER OF BtiCKGROUIHt Cl··:r:l~NELS; ,1 OH U1Ci-1 31)."I[ LW F'r.1'.:t:; 
PE:"1i:: CONFH1F::NCE Fr1CTUR ! B:.:i :• o~-~ 
I.DEN T I F I Ui T I ON EN E R G Y l•J I N D O l.J : + - 1 , :3 0 F: l',,i 
E F: F: 0 ,:;; Q u O l :"1 l I I) N ; 1 , y 6 s I G ri ;~1 IJ i·! CE F: T :'1 IN r y 

O' EN!,.' I RONMENTtiL f:t"iCKGROUND SUf:TF:/'.1CTEfi 
L I_ [l C :'1 j_ (.: LJ Lt1 r I I) r/ F' E r: F f.Hrn E [I 
i·I c: 1-·: S U F; ED ENE F: G Y D I FF E RE I·~ C E !:, I .. I ::, T !:: Ii 

• "' 1-'i U L T I P L t:: f tli-i ,:, L '( 3 ): S P El-ff U ~: i·i L D 

~• SPECTRAL DAT~ READ DIRECTLY 
ti N A L Y Z: E (1 f: Y ! 

I":' 
n SAMPLE DESCRIPTION! R946-~53 0 

GEOMETRY DESCRIPTION: ~2ML LIQ 
SAMPLE SIZE! l,OOOOE-03 LI 
STANDARD SIZE: 1,0000~+00 E~ 
AN~LYSIS LIBRhRY FILE! ~NLOOO 

MU I . I I CH t : H i' ! E L 

~ COL L E C T L I 1) E TI M E : - F:EM. TIME! 
liEt=i[I TIME: 

3000 , SECOHDS 
3 0 0 .;; • S ,~ C D ~/fl .· :'. 

0 , 1 0 /. 

DECt:YED TO 

ENEF:G'( C;-'1LIBF:t1TION F'EF:FOF:l'il ~D 17 -i·l:',F: .. : i. ;, 

EFFICIENCY C~Lif:RATION PERFORMED 16-M~Y-9! 

i'.:iU,L Y/EF: 

'• . , ... ,, .. ,7-. ,, .. , , . 

BEST AVAILABLE COPY 

- --137 
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222-S COUNl. ING ROOM 

F' E 1': K 1'.1 U i'-: · L 'i' S. I S 
WHC-SO-WM-DP-025 
ADDENDUM 10 REV 0 

J. ·; . 

F I< C EN T F: 0 I D 
CHr"iNNEL 

f-: i-J :::: F: ti 'i' F l-J H l·i B (1 Ci, L, ,·I li t·I :-: "f t , ;:; E ,'i :: R r: CJ;:;: i-/ 1_; :: :.. I ;_, ::: :·. 

KEV KEV COUNlS CJ U i·i T ::, 

lC 112.:,,30 562,78 1,53 3~3. 2 : 9 ! ...: C• • .:, ( ~ S ·· · 1 ~~ .. ; '.-' 

:c 1138,50 

.::, 12•)9,31 
4 1323,07 
AB 
5C 1591 --.~/ 

.:'! C 1603,59 
I .:::34c,,06 

8 ~66 1 1 , c,O 
BB 
9C 2918.36 

lOC 2921 .78 
lOB 

568,2,8 

60.1\ ,28 
661 .. 1 ~; 
6c, 1 • 8 ~-' 
795,28 
801 ,39 

1172,58 
1331 , 8 ·l 
133~.24 
1 A158 t 72 
1 -~ c. 0. 113 
1 I\ ,S 1j , 8 5 

1, 33 

:i • 73 
1. 69 

:i., 82 
1.s2 
1, 99 
2 .1 G 

:i. , ·l 9 
1, ,t9 

ERROR QUOTATION ~T 1,96 SIGMA 

n F· E ri ;-;: co i-lF rn 1:-: N c E 1. Ev E L t, T 8 :; ,. o ;-; 

331, 

287. 
·:: 1 C, • 

17 i. 
L 71 , 
159. 

" C• • 

... ' 

C'- C - MU LT I F' LET t, 1-1 AL 'f S I 5 CON VE F: GED HOF: M i'.d. I.. Y 

M B Ei-!l)l F:Oi'H·lEi·I Nil. BflCi•:GROUND l' i':Jd ; 

..:,o ,. 

::ss , 
2G-'.i ,. 

i312 , 

33. 
118 , 

1 :.:ic, , 

J t=i C KG RO U N D S U B TF: (1 CT I ON F' F R F OF: ME JI US I NG F I LE B F;.::, 0 1 .::: 

BACKGROUND DESCRIPTION! B~G 
B t'.t C 1-:G F: 0 UN fl COLLECT S Tri RTE D CH: 31.1 - i": LI(;- f:'. I! (: T 1 c.,: -·1 .:, ; G-'.1 
u1 c ;;; G F: u u ;-1 D 1. r 1,i E r r ME > 6 o o o i, ,. s E uJ 1-1 D 2-

-

EU · · .1.'..i :: 
.L :r , •._.i L: S ··· 1 :.. _.~ :-

- r-· _-. . .. __ , 
' - ... ., J. ..;:, • .., 

B I ··· '.'0 7 

C3-· :. ::::? 

1'.2 , 1 CS-·· 13·: 
,:; ' 0 r: 0 -· ,:; <1 
,:: , 7 C O -- c··. G 

..:, ,;. , o E U - l ~-. :~ 

.l. 7 I ..: 1·,-·l ,:_; 
.. .. I""! 

·. > , ·=· 

BEST AVAILABLE COPY 
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222-S COUNTING ROO M 

S1;MF' LE: R9 <'i 6--::i :i 3 1:, 

WHC -SD- WM-D P-025 
ADD ENDUM 10 REV 0 

DAT~ COLLECTED ON 1- J~N-92 ~·r 1J: 3i!S: 

·~· ·~ - ~ii'°;:··: - :; .: _, , .. '·. 

DEC:'1Y E(I TO o. [1(1'(3 .1 IJ,0000 HO IJl;:s B:::Fo1 :: E TH E SL'1 ;:: T l ) F C01_L..:: ,:: -:- , 

R ~ D I O N U C L I D E r'.1 i~ i'.: L Y S I f'. F: E F' 0 F: T 

NUCL IDE nCTIVITY CONCENTR~TION IN uC i /LI 
Dc.Ct~Y 

AC-2 28 LLD <~.~6Et00 
AC -228A LLD<4.~6Et00 
AC-228B LLD { 3,53~t00 
AG-lOSM LLD <1,03Et00 
AG-llOM LLD <1 ,53Et00 
~M-2'11 LLD <3,28Et00 
t'1M-2•13 
HM-2·13t'.I 
hM- 2'13B 

- t'.1F:- ,11 
;,u-198 
B(i -133 
B~"i-139 
BA-HO 
B(1-l'll 

(.'..l I,E-7 
I":' BI-207 

E-I - 2 L2 
" In -21·1 

LLD { l,3 7 Et00 
LLD <1,37Et00 
L L D < 1 , 'I 3 [-: t O 2 
L L D < 8 , ·1 2 E - 0 1 
LL D<B, 7:i E-0 :i 
LLD < l ,2u:+ oo 
LLD <2, 7f; Et00 
i_LD <3,59Et00 
L L D < 2 , 'I 'r ~-: t O ,) 
LLD <8,63Et00 
LLD <9, 2,lE-01 
L L[I < 8 , 1 2 f.·: t O 0 
LLD <6,0'1Et00 

BI-214t'.I LLD <6,04Et00 
BI-21~8 LLD <9,18Et00 
BI-214C LLD<~,47Et00 
CD-109 LLD <1,73Et01 
CE- 139 LLD <6,30E-Ol 
CE -1~1 LLD <9,76E-01 

, • CEF'F: 1 ·H LLD <7, 66Et00 
C0-56 LLD<9,60E-01 

ERF:OF: COF:F:FCTEU 

L L D < ·1 • ·1 i- E t O 0 
L. L D · :,1 • ,1 c, Et-:)(, 

Lll) <3. ::i:iEtOO 
L. L D < 1 , 0 :-~ E t O (, 
i....LD <·l, 3::;E+OO 
LL0 <3 , 28Et00 
LLD < l,3?Et00 
LLD <1,37Et00 
L.LD <l ) ,n ~+o: 
L. L D < 8 • ,12 E - 0 1 
L.LD <S, 7:i E-0 :i 
LLD < l , 2 lt::+oo 
LLD <.:, 7S EtGO 
LLD <3 , 35'EtO (, 
L Ll) -:: 2 • '1 '-J [ + 0 0 
i...LD <S, 63Et00 
LLD <9,. 2 1.:E- O:i. 
LLn <8, 1 '..!E+o ,:, 
L L D < c, , ,) ,1 E + 0 0 
LLD <c, , o,1E+OO 
LLD<9,18E+OO 
L L. D < I.: • ,p E + 0 0 
L L D < 1 , 7 ~:, E t O :i 
LLD <6.30E-01 
LL.D <9,76E-O:i 
LLD <7, c,6Et00 
LL l) < 9 , 6 •.) F-: - () 1 

C0 -57 
C0 -58 
C0-60 

LLD<5,03E-Ol LLD <~.03E-Ol 

CR- 51 
CS-134 

CS -136 
CS -13 7 
CS-138 
EU-152 
ELJ-154 
EU -153 
FE-59 
HF -181 
HG·- 203 
I- 131 
I-132 
I - 13.5 
I-134 
I-135 
1-: -10 
f;F:-85 

LLD <9,53E-0] LLD <9.~3E-01 
5,98Et01 t-3,04E+OO ~.98Et0:i t-·3,04 E-~00 

LLD<6,89Et00 LLD <6 . 89Et00 
5,91Et01 t-3,19Et00 3.9:iEtOl i· -3 ,19E ·~00 

LLD < l,OSE+OO LLD <1,08Et 00 
7c:_89Et01 +-3,21E+OO 7 .. 89Et01 t-3 ,2:i.E ·: GG 

LLD <7 , 6H:-Ol LLD <7 ,6LE-01 
LLD <3,29Et00 LLD <3 , 2~Et00 
LL D<1, 8 9E+OO LLD <1,89Et00 
L L D < 2 , 'I 3 t~ t O O I_ L )) < 2 , <1 :J 1-:~ t O 0 
LLD <2, 38Et00 LLD <2, 38EtCi (J 
LLD <1,11Et00 LLD <1,:i.:i.Et0 0 
LLD <7,'1 :5E-Ol 
L L. D < 9 , •11 E - 0 1 
LL D < 1 , ,rn Et O 0 
L L [I < 9 , 8 0 ~: - 0 1 
LLD < l , ,18Et00 
LLD <2, ,1QEtOO 
LLD <l ,O'lE +Ol 
LLD <2,16Et02 

KR-85M LLD<6,10E-01 

L L D -:: 7 , <'I ~SI-~ - G 1 
LL.D <9, ·11E- Ol 
L L D < 1 , ,H) E + 0 0 

LL.D <9 ,801::-01 
LLD < l ,•18Et O(; 
L L D .. :: 2 , ,J O E t O 0 
L Ll) ·<l , 0 'i1 Et O 1 
LLD- ::2, 1 n Et02 
LLD <c, , 1 OE- 0 :i 

E i·1;:: F: I~ '{ CO 1·1 :=· ;', r: l ::; 1 :, 1 : 
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LA-1•10 LL It < ·1 , :,"S,' t:- 0 :L 
L;1-1'12 LLD < 2 , 13ft00 
i"I N-54 LLit < 9,88E- Ol 
i'!N-56 LLD < l ,08Et0 0 

!(., ·-~:! L L[1 < 6 ,. 7 0 E - 0 1 
A-,:, ,, LLD < 9,5!:.E-Ol 

N F.:- 9 •~ LLD <: 9, ,.llE-01 
NB- 9:::i LLD < 9 , 2".:i f:~- (, 1 
Nfi -9 7 LLD <: 5, 13Et00 
i~F'-237 LLD <>l, 97Et00' 
NF'-238 LLD < ·'I .60:::.:+oo 
NF'-239 LLD <·l, ,1 BEtOO 
F'A-233 LLD < l ,72E+OO 
F' (1 -2 .5 '1 M LLD < l , 96[·: +02 
F'F.:-·210 LLD < l , ,10Et02 
F'B-212 LLD<l ,36Et00 
F'B ·-212;'1 LLD < l • 3!::it·:+oo 
F' I , -212B LLD < l ,98Et01 
F'B-21'1 LLD < l ,86Et00 
F' B-21 I\ :1 LLD<l • 86(':+oo 
F'B-21·1B LLD < 3,51Et00 
F'0-210 LLD<9,13Et0'1 
P0 ·-21 '1 LL0<3 , 90f::t04 
F'0-216 LLD<7 ,71Et0,1 
F'U-239 LLD < 7,26Et03 
F'U-2 I\ 1 LL [I -:: 2 , 2 7 r:-: + 0 5 
F:;1-224 LLD < l , ·1'1Et01 
F: A-22t. LLD < l ,3!:.EtOl 
F::B-88 LLD-::<1., 1 <1::::+00 
F:f:-89 LLD<5,5'1Et00 
'"i N-22.0 LLD < S,71Et02 
W-103 LLD < S ,87[-01 

r::URH106 LLD < l , S,l E t01 
SB-124 LLD < l ,31Et00 
SB·-12::i LI_D < 7 , 26Et00 
SC-,16 LLD<l ,38Et00 
SE-75 LLD < l ,06Et00 
E;N-113 LLD < l , 2,'.>EtOO 
SR-85 LLD<9,50E-Ol 
SF; .-:7·1 LLD < l ,72Et00 - S F:-92 LLD<S , 9~.:ir-.:-o 1 
Tt"-i-182 LLD < 3,63Et00 
TC-99M LLD < 4,99E-Ol 
TE-123/'l LL [I < 3 , 8 1 :-:: - 0 1 
TE-125M LLD < l ,63Et02 
TE- 13:: LLD <: 6, 3:::,E-01 

TH·-228 LLD < 3 ,9M:+Ol 
TH-234 LLD <: 9,5~Et00 
TH-234A LLD 0: 9,56Et00 
TH-23'1B LLD <3, 7 :11::+0l 
TL-208 LLD < l ,15Et00 
U-235 LLD < 9,59E-Ol 
LI - 2 3 5/'1 LLD < 9 , 3YE-:-Ol 
U-::35B LLD <,1 ,38E+OO 
U-237 LLD < 2, ··HEtOO 
W-187 L.LD < 3. 261:'.:+oo 
XE-131H LLD<2,72Et01 
~:E-133 LLD < 2,01Et00 
>:E-133r1 LLD < :. . 3'7r:: +oo 
XE-135 LLD < c-,46E-Ol 
XE-138 LLD < 5,20Et00 
Y·-88 L U1 < 3 , 9 ?. ::-: - 0 1 
'(-· 91 LLD<2, 7 ,1Et02 
'(- 91 M LLD < l ,30Et00 

L u, :-1 , 7 9 E - 0 1 

LLD < 2 , 1 J E+ OO . 
LLD < 9 _.8 8 E- O.i . 'P-. 94!~-5530 
LLD < l ,OS E+OO 
LL D -:: 6 , 7 <) E - 0 1 
L LII < 9 , 3 ::; E - ,::, :i. 
LLD < 9 , ,i 1 E - Cd 
L L )) ·:: 9 , 2 Cj E - 0 1 
LLD < 3,13E+OO 
LLD < 'l,97E+OO 
LL))- :: I\ , 6 0 Et O 0 
LLD< ·l, ,H:Et0(, 
L L D < 1 , 7 :: E t O 0 
LL U< l , 9 .-'.> E+O:: 
L L D < :i. , ·l OE + 0 2 
LLD < l ,36E+•:)O 
LLD < l , 3~.iEtOO 
LLii < l,98Et01 
LLD < 1 , 86Et00 
LLJ:i < l ,8 /JEtOO 
LL [I -::::. , ::i :i Et O 0 
LLD < 9, 13E+o :1 
LLD < 3 , 91iEt04 
LLD < 7, 7 j E+<H 
LLD < 7, ::uEH)J 
l.L[l < 2, 2 ~:E+05 
L L [I < 1 , ·l ,1 E t C, :i 
LLD < l ,3:.:;E+Ol 
LL )) < I\ , 1 ·I F t O O . 
L L I1 < 5 , '.°.:• , '.: E + 0 0 
LLD < 8,7 :i f.t07 
LL 0< 8 , 8?E ·-C, 1 
L L D < 1 , 8 ·l E t O 1 
LLD < l , 31Et•:)0 

· LLD<7 , 2-:iEtOO 
LLD < l,38Et00 
LLD < l ,O<; E+ •'.10 
LLD < l , 2 /i EtO O 
LLD < 9 , 30E-0:L 
LLD < l,7 ::? E+OO 
LLD < S .. 9~iE-<.,1 
LLD < 3 , .::,3Et00 
L L D < -~ , 9 9 E - ,:_) :i. 
LL [I -:: 3 , 8 l E - 0 1 
LLD < l .63E+02 
LLD -::.::, , 33E-C, 1 

LL (1 -:::,. 9 .:,r.:+o 1 
LLD < 9, :3 .::, E+OO 
LLD -::c;.· , 36Et0(', 
L L n < 3 , 7 1

\ E + 0 1 
LLD < :i , 13EtGO 
LLD <9 ,5 9 E-O:i 
I .. L [I < 9 , 5 ',> E - 0 1 
LLD<·1, 38E+OO 
LLD <:, ·HE+OO 
LLD < 3 . 2.'>EtO O 
LLD- :: 2 , 7?. E + ,::, :i 
LLD < 2 , 01Et00 
LLD- :::; , 5 i' Et0C, 
L L D < 6 , ,1 .::- E - 0 1 
LLD -:::::;, 20E+OO 
L L J:i < 3 , 9 H : - 0 1 
LLD < 2, 7•1 E+c, :-l 
LLD < 1 , 3 0 Et O (, 

.J. _ 1 ·.- ... .. 

·=· ': J . .. ·=· ... 
2 ·.34, , :. :-

. ... ' r"'- , •• 

.l ..:, 1:. = ,. ,:; \_/ 

- , r- - ,., 
/ 1J ··-' :· ... r;, 
• r:- --- ,.,,., 

Q ._I / • ,. - '. 

,...., ; - ... 
,::,c, • ... t ' .. ' 

--- . ,. -.: / .: \• c~ ·.: 
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.:. .,j -:.' • 1..' '\ ,! 

"""' ............ , .. 
..:. . \ i i 1,) ,., 

. -~ -.. .. .1...:.: 7 .. .:, • .. , 

1 <\ 8 :• ::; ~· 

1 3 C, .. J. •:: 

6 .:1 ,. 80 
. .... ,., -. .••· 

·=· ',) ... : " .. · ..:. 
1 76 .. 3 :::: 

11.: c,, 4 :; 

3 '7 1 .. 67-' 
5 1 3. ,.,~ 

1383 . 94 
11.:1.::;c, 

1 4 ,:, • :.1 

'-: '":C 1 .:. ___ .._.. \> .J. \. I 

8 I),• ::;~· 
,...._ .... ,... .,.. 
',"! ..:_ to .. .1 1 .. , 

,__,. , - .. 
"J • .:. r •. _t ' • ..' 

,:.:, :i ;, -~ '-. ..' 

1 ;:; ~ .. 7 J. 
1 ·1 3 , 7 ,::, 

6 ~1 ~ I ;, 7 "'1 
1 ~,3r 7 B 

S 1 t G•::, 

: ' ~ ~~ •.· ·_:":; 

1 3 ::~ .:.. , c, (;, 

WHC-SD- WM-DP-025 ~ 
ADD ENDUM 10 REV ! 

co 
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TOTAL 1,9BE+02 +-5 .~ 5E+ oo 1 , 9 8 E+::, 2 +-- 3 , ·1:.:; E:: : r:, tj 

WHC-SD-WM-DP-025 - • • . 
ADDENDUM lO REV O ;:i TdHl11 F.D DE VI 1:1-;· r • i·! 

EBAR O l :n·-*;r MEV ./ D r sr 1HEGR,H ION K 9'-/~ -.S5"3o 
MAX IMUM PERMISSABLE ACTIVIT Y~ 1,31E-09 UC / LI 
TO T ,; L ME ,; S U F: E D t : C T I IJ I l Y -- 1 , 9 8 E -H) 2 ( -l · - '.:i • ,1 '. .i E + 0 0 :, LI C: . ' l I 
i; TECH, SPEC , ·· ' >P:<>)'.:f<lP!< ( +-:Pi: >:c¼: ;, 

ERROR QUOTATION AT 1,96 SIGMA 
LLD CONFIDENC~ LEV[L AT 8:0 , 0% 

F'Ef.KS NOT USED H! tliU:L Y2,I S 

CENTROID E 1~ EF:G '( NET r.1Rc,-'1 Etrnrrn 
CH •-'.:NNE L KEV COUNTS ; . 

1126,30 :062,78 229. 26,3 
l.138 ,:.i0 368,88 .1\99 , 19 ;. 0 
le'., 0 3 , 5 9 801. 39 206. 12,1 
2918,:56 li\58,72 33, :.53 • 6 

Gi"1MM(1 S / SEC 

1,3:.E+Ol 
2,98E+•Jl 
1,69Et01 
.l\,39E-t-O O 

F'EM~S EL IM I NATEII BY BACl',GF:OUNI1 Sl.lf:TF:{1CT IC1N 

.. ,- CENTROID 
CHANNEL 

ENERG '( 
KEV 

MET fiF::?. /1 
COUNTS . , 

-'· 

G:"1M MhS / SEC 

292 1, 78 1.1\60,'13 1 18, 19,2 1,53Et01 

-

.;, ' .i -~ 

BEST AVAILABLE COPY 
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ADDENDUM 10 REV 0 

-· ~ ACID DIGESTION ANALYSIS RESULTS 
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ACID DIGESTION RESULTS 
Tc11k: 103AP 
Core: NA 

Sanple No.: R941 
QJstcmer D: 3AP891-6 

Check D~ate 
Stc11da-d Blc11k Semple pie 

Lab 1u: ~~ R940 R941-H/u;, ~1-8805 

.Acid Dioostbn (01-07-9~ Comolete C.00,n!P.te Comolete ComnlP.te 
Lab 1u: R941-HIOU R941-8850 
ICP {01-23-92) 

Aluminum 116 % 9.97E+1 uq,'L 2.60Et5 uq/L 2.58E+5 uq/L 

Barium 97.75 % <1.3:lE+1 uQ/1... <6.50Et1 uQ/1... <6.50E+1 uQ/1... 

Cadnium 96.05 % <4.00E+O uq/L 1.26E+2 uQ/L 1.25E+2 uq,'L 

Oromium 101 .3 % <8.00E+O uq/L 5.05Et3 uq/L 4.67Et3 uq,'L 

Iron 103.5 % <8.70E+1 uQ/1... 1.52E+3 uQ/1... 1.19E+3 uQ/1... 

Lead 102.6 % <8.00E+1 uQ/1... <4.00E+2 uQ/1... <4.00E+2 uQIL 

Macnesium 102.8 % <5.10E+1 uq/L <2.55Et2 uq/L <2.55E+2 uq/L 

Marua= 97.8 % <3.00E+o uq/L 2.16Et1 uq/L 1.02E+2 uq/L 

Silva' 37.2 % <8.00E+o uQ/1... <4.00E+1 uQ/1... <4.00E+1 ucvL 

S::>diun 148.8 % 1.12E+3 uQIL 6.51E+6 uq/L 6.57E+6 uq/L 

Zirc 97.75 % <4.00E+O uQ/1... 4.10E+1 uQ/1.. 5.50Et1 ua,t 

-

~~ 

R941-~ 

ComnlP.te 
R941-8950 

98.59 % 

100.49 % 

98.5 % 

98.37 % 

95.07 % 

93.95 % 

NO SPIKE.ADDED 

98.8 % 

99.5 % 

NO SPIKE ADDED 

98.15 % 

Check 
Stc11dad 

~ 

~ a ,.,., 
:z 
a 
C: 

Comnlete 3: 

~ 

, 0 

;o 
133 % rr, 

< 

102 % 0 

93 % 

101 % 

103 % 

95.9 % 

101 % 

96.5 % 

113 % 

180 % 

96 ~ 

~ 
:::c 
n 

I 
(/) 

a 
I 

:,;: 
3: 
I 

a 
_:, 
I 

0 
N 
u, 
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Lab Segment Serial No.: ' 

A941 
Analysis: 
ACID DIGESTION 

lnstru ment: 
METTLER BAL. SNF04495 
Technologist: 
L. MORRISON 
Starting Time: 
NIA 
Ending Time: 
NIA 

Description 
1 INITIAL LMCS CHECK STD 
2 REAGENT BLANK 
3 SAMPLE 3AP891-6 
4 SAM DUP OF 3AP891-6 

WHc--sD-WM-:-DP-·02 5 
ADDENDUM 10 RE V 0 

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

ANALYTICAL BATCH 
. Customer ID: 

3AP891-6 
Sample Prep: 
ACID DIGESTION 

Procedure/Rev: 
LA-505-1 SBIA-2 
Date: 
1-07-92 

Temperature: 
NIA 
Chemist: 
L. OTTMAR 

Lab ID Description 
R939-8505 11 
R940-8605 12 
R941-8705 13 
R941-8805 14 

5 SPIKE OF SAMPLE 3AP891-6 R941-8905 15 
6 FINAL LMCS CHECK STD R946-8505 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 Aliouot Vol. Aliquot Vol. 

Lab ID 

Final Vol. of 
Standard 

LMCS CHECK STD ICP 1 -1 B48AAl50 m L ICP2-2B48ABl50 ml ICP3-3848ABl50 ml NA 
SPIKE (SPEX)-1 LOT1 -150ASl2 m L NA 

A-6000-881 (03/92). 

144 
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_; . 

Lab Segment Serial No.: 
R941 
Analysis : 
INDUCTIVELY COUPLED PLASMA 

Instrument: 
WB39939 
Technologist: 
T. FRAZIER 
Starting Time: 
11 :20 
Ending Time: 
14:26 

Description 
1 INITIAL LMCS CHECK STD 
2 REAGENT BLANK 
3 SAMPLE 3AP891 -6 
4 SAM DUP OF 3AP891-6 

- . 
WHC-SD-WM-DP- 025 
ADDENDUM 10 REV 0 

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

ANALYflCAL BATCH 
Customer ID : 
3AP891-6 
Sample Prep : 
ACID DIGESTION 

Procedure/Rev: 
LA-505-151/B-0 

Date: 
1-23-92 

Temperature: 
NIA 

Chemist: 
L. OTTMAR 

Lab ID Description 
R939-8550 11 
R940-8650 12 
R941 -8750 13 
R941 -8850 14 

5 SPIKE OF SAMPLE 3AP891-6 R941 -8950 15 
6 FINAL LMCS CHECK STD R946-8550 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. 

Lab ID 

Final Vol. of 
Standard 

LMCS CHECK STD ICP1 -1 B48AA/1 O ml ICP2-2B48AB/1 O ml ICP3-3B48AB/1 O m L NA 
SPIKE{SPEX)-1 ICP1 -1 B48AC ICP2-2B48AD ICP3-3848AD NA 
Lot #1 -150AS 2 ml 

A-6000-881 (03/92) 

==-••· 1.46 



WHC-SD-WM-DP-0 25 
ADDE NDUM 10 -REV 0 

ICP ANALYSIS - .ACID DIGESTION 

s.,,., No .. . , . ,. ,. I s.""''' Po,n\ . h I "'-/ , '.) / . . .. u ::<.H.,I J. \) .: ,, - I .. • 
D.a1c • I T,~ lu~o 

J,::-· 1<:) - ·· \;,·' ] :1<.~ :: .: 
P ft(?(!_ly . • ' 

Ot1r,m,n11ion 
J l~I"' 

Ueinoo. S1tnOf rO 
I fr·· I ,(;: ·,··· :I '.",:I R~t"ri,Jf't'_u\.' l~.1-: I crrP~ 'Yff!f Ro,'<'.)1 

~?1ple S.H 

10-~ ... ,.J so- .. 
Aem1,k1. Ca1,..,.111,on1 . Ruultl 
J ~: t ::, l 1) l .•:i Ci(~•;:' ·t c·d b 11) 
ac-4Y-""', ~ B~e.-.a, 3.9-49,4~ 

~-:'nd SI l.i Cl :\/ CJI-~ l...l ·lt::S 
AG ' 
ill..-

C 
c_t 
r=e. 
vYJG 
fi]II) 
».4 
An11y11 .. 3 

'DIG€5TCb ~s ~ 
A J /. lt.O y. S",. 5. !O }1~. OO'J,. (l.r.a 

. ZtJ /.°i~S).S"°• Cf.11!' ~1.1S"'l.l(.u., 

f,e J,o3l""l'S" a S. 11S" 101,S-"111 

Cr l,Qli wS-.:. S', ol.S-

8~ 1,"1SS115a'J;ns 

/01, 1. "lo 

'11. -,,s-07o 

f't1~ /, 02.1 •S-• 5". I'# JD;J,, 'S~o 

J.JQ.. l. "I "1..S" XS".:. I "I S>s- J "1 &,'i"). 

A, •17~11Sa /,y(. 31,~0'J, 

Pb 1.ozt.11S":. !>,13 /02., l,O] • 

C~ 1,-,1., .,.5. 'l, t.os- <,1. • O..OJo 

r'1() •'i1? ,.5: '/,"DC, 91. i"7o 

i?~:S ~. RS:s"o 

c.,.,1ome, 10 
~ - I u 

,z:_tJ) 

An•1y1I • ,_ Ana ly\l • ~ 

IP..45AC.. U/lD1GeSTcD Z.B4fjpl) 
38.4t.P,I) 

Zn 9,"i3pp,.._ c;i',lo;i
0 

F ~ 't. ', I ,.,.,.,. 9 ~ . ;;. "7. 

Cr S'. D lo l"f"' 

1'3c. ~ .', s ,.,. "" 
fvl5 5. o--o ,.,.,.._ 

1\/c, C,, 'i-i,.r..
Col 9. S'J,-rl""\ 

"""' 't . i s;.,.'"' 

Iv/. -Z.'J • 

'f9,s o;,o 
Joo, u '7o 

7i. '-I '7.s 

<) 5, 9 "7o 

91,1.>"'.b 
~j S.13,.,..,.., I oz. t. "7• 

fb 'i.~s,.,.~ 97,o'?, 

Al '1,l$"N,... . 7~ o.r;, 4-c, 

i r · 

-· · 147 



WHC-SO-WM-DP-025 
ADD_ENDUM 10 REV 0 

ICP ANALYSIS - ·ACID DIGESTION 

Dt1~ ,m,na11on 
J LI·' 

so ... 

Al C,,'i7 E/ 11,/.P 
2(1 <-t. u .,,, / .P 

Fe <i. ,o E.I l.i,1.1 
Q.,- <i.o .,.,/.R 

a~ <,. 10 e., '1, ;,1 
1)1~ < 5: IOE.J -c,l-f 
No... l,12.e:3 '1')/1 

fo:j Ca'~,.,/) 

Ph <~,OE I .. ,/J 
Cu{ <'I. o q1/--f 

fYJ11 < s ,.o -.:, I J 
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WHC-SD-WM-DP-025 
ADDENDUM 10 RE V 0 

ICP ANALYSIS - ACID DIGESTION 

Se1~1 No ~mp1e Po,nt . 
h:, •,'•ll . .. ··U/:-,.i) :1 ,., , ,,,,,.:, 

II~ ( <.\.o)..r): <'i , o EI ~ /,,P 
fb (~?.oE.1~:)::<.<1.oe ?.,..,/..f 

Pr,o r11r ~-· ~-, 

Cc) ('l,S1£,}s):. I.a.~£ l...,5/) 

t'l'l'> ('f. '?3 )s) = :Z. I I.£ l.,.J /~ 

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



WHC-SD-WM-DP-02 5 
ADDENDUM 10 RiV 0 

ICP ANALYSIS - ·ACID DIGESTION 

----~--- --- --. 

r:, ... , ..,. _ :1 •. o I s.1p,. Po,~• 
. "C:'1 £, I -•• \.I ~.I '1 l ) JI I ·•' 

\. I 1 . . • \ . , l ., '' ' ' · 

~,.,,,n,n•11on 
Jc1-· I.~:;~~ ?.'t)nr~-~-~ :I. ~) J 

S.mple S,ie 

O••t .··.•-... 1 · ..... <, j , ,,mt ,'_UutQ . .... . . r. , 7 . . . C: >. / 

Ar,vll Un111 
r ·1->1:1 

Ch• rQf' C~e 
I 1 .I , :·•-1 IJ-1 

Cu"omt-1 10 
? ~,.:-,r•'iJ~/ l -- r., 

Rem•1111. C1 IC1.tl•l•On\ . Rr\ults 
l ;Ul-t. lLJ, IL bo'·.l·U::'1.E 

AL /VJG 
AG fl?AJ 
f:A NA-
e.u p1:; 
C..\?- -zJJ ou<ll-

Ana lyll • 3 An11y11 • 4 An11 .,. 11 • ~ 

Ho• 

P1 !q_11ty 
,1, :. ,1 

At-1un 1 
( .J 

A f ( s. 1,£..,).d::. ~- Si £.5..., /.,f 
'Z.I') (l./oifl)(S-):: 5". SCJC.I .. ,/~ 

K'¼ <f 1 - 'ii'~..ro 

l="e ("l, J,c~,Xs-) ~ J.19 £ 3 l,j,/.R 
Cr (c;. J-1 E t.).r):: '-f. t.., €.:J c...,I~ 

Be. (<1 . ]0E1}.$-)r: <<..SOE./ i.,'j/.J 
~ (<s,10E ,)s-)=.. <t~.'S".S-£~ u,/.J 
~ (l,IC, Es-).s-) { J. O'i £. Cj_<.): l,, ~7 £.~ "'j/j 

A5 (<:: ~.oI s-):. < 'l,,:,E I ¼'j /f 
Ph ( <Y ,OG-,ys-) ~ <'(,0£-;;..~,JJ} 

c.d (l,S°le/)(.s-).::: /. ~S' £';)...'-',J.P 
M() ("2, t>'-f E 1} 5") • /. 0 2 £ ~ "')).) 

-:.; 

;. -

: 1.48, 2 
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WHC-SD-WM-DP-025 
ADDENDUM 10 REV 0 

ICP ANALYSIS . ACID DIGESTION 

S.11al No 

M•1noo, s1 ,nu111, o Aetull Un,11 

:rep Lr,-· ~.',O~',- l ~:, l 

1st STD Diaested s·ro 
I ~'flAA, U'6i'8, .l6'U JI& 

2nd STD CCV OR LMCS 

C1G~re.D vncs sr9s 

fl I ,. 33 'XS" .. <. . ~~ 111. 1)6). ~, 

Zn /,'12xs-~ (j,<.o C/~,U~o ~, 

F~ J.ofwS: ~. iS- /uJ.OllJo 4c., 

Cr /,VI 1$":: S-: OS- Joi. v.r,, ~. 

Sc.. 2 ,i,'1 ,.-;-= lo, 'Z.O }IJ z., 00), 10.c,. 

~ /, IJI •.)°:. ~-.o~ /1)/, D'J, /JI<,. I 

Ne.. :i. W•S'=- 15. o liO, o-J. be_, 

AcJ /, /"3 A$"';'!:,~') //'), OCJ)~ ~. 
fb • CJS'~JI.~;;;, 9, 'i 0 C/S', 5o'J. b.c., 

c.oJ I.St,><S':. C,. Jo C,?, U•)~ ~. 

f'tl.,) • c:,a,s..s-,. 'f.'d 1 7(p ,5' "7,. ~-

Analyll • 4 

U .,_,01CCS<rcD 

Al 'I, St, ff"' 

'\. 'l !! f,-ffl 

Lf,\"\~ 

S,OZffM 

&.., 10.00tr,... 

~ 4,"11,-(',... 

Jo,)-... lo,o, ff"' 

A5 '1.,s,.,...,.. 
Pb s. 'l,5 ("prt\ 

ol l:f.'13,-f'""\ 

IY\I\ ½.~Zrrrt1 

P110111y 

Cn.a,g• Cooa 

() 

Cu•1ome, 10 

STD 

-_) 
AoalyJI · ~ 

'-rrc.5 .S J1;U I fl4 VA¢,. 
7.~"lr110 

77. ~-i. ~ ~ 't't/li> 

Cf?. 'l6J. ~ 

°17,'11?, #l.c.c.. 

/00,'f C) 0 ~ 

/u o, u .r,., ~. 

... ,. 'I~. ~ 

fl.JU,/"],_ ~. 

<\ 7,0'), ~ I 
/IJ}.•, O-J,. ~ • 

"f't. ~ "J. ~ - ""') •i11>1r· 
~(, ,., '), ~- . 

- I 



Corrected Counts Statistics 11:20 M J.nmy 23, 1992 
lask nm : m_m 
5.aple ~eight : 1.0000 Solulioo Vol m : 1.00 
Oo-Pe.l Intern \lons : 3 Off-Peak Integrations : l 
-------------- . ----·-- --·----------........ .. -........... ---.. ----------- ......... -
Ar,.lyte Chmel ftm (pulses 

Zr 
5r 
Bi 
1, 
Ho 
Sn 
51 
~l 
V 

ln 
Cu 
Li 
Co 
Mi 
f .. 
Eu 
rr 

Se 

H." 

Pb 
IT" 
Cd 
B 

l 
ftr, 
Sh 
V 

Be 
Tl 

5 
6 
7 

10 
11 
12 
14 
15 
16 
17 
18 
19 
20 
?I ... 

28 
29 
30 
l1 

33 
34 
35 
l6 
j] 

38 
39 
40 
42 
4:i 
44 
45 

-v. 033 
245 .906 
-0.080 
-o. 010 
1.m 

21.186 
0.069 
0.059 
0. 583 

110.588 
20. 978 
96.849 
41.277 
~o.m 
-0.005 
-0.069 
15.029 
56.989 
!Z. 109 
o.m 
o.m 

-0. 362 
loU22 

0.181 
0.128 

22 . 844 
-0 . 000 
16.044 
0.006 
0.410 
I. 082 
0.015 

-0 .114 

228.240 
24.324 
o. 838 

48.352 
o. 884 
0 .018 

-0 .006 
-0.072 

U. ~pulses 

o.~os 
1.m 
o. m 
0.005 
0.Olv 
o.m 
0.007 
0.011 
0.051 
o.m 
0.107 
o.m 
o.m 
0.162 
0. 001 
o. 003 
o.m 
0,36o 
0.079 
0.076 
v. 005 
0.003 
1.066 
0.004 
0.009 
0.157 
o. 011 
0.047 
0.007 
0.002 
0.009 
0.013 
0. 004 
1.784 
0.180 
0.012 
0 .318 
0.019 
0.003 
0.001 
0.005 

~k.S.D. lpulm 

WHC-SD-WM-DP-025 
ADDENDUM 10 ~EV O 

/(7?7-/<?'-/{p 

l/2>.J/26L 

~./~~ 

SIGNATURE ABOVE REPRESENTS THE CHEMICAL TECHNOLOGIST/ 
CHEMIST THAT COMPLETED THE ANALYSIS RUN ON PAGES 149 
TO 216 -

Identity 1: SS!l m 1B48AC Iden tity 2: Direc t 
hsk nm : ALL_m 

11:20 ~ft Jmuy 23, 1992 

Suple Veight : 1.0000 Solution Yolm : 1.00 
On-ha r. Integn\ions : 3 Off-Pe•k Jntegri\ions : I 

Zr Sr Hg Sn Si Al 

149 



(nb) ( ppb) ( ppb l ( ppb) ( PP• I ( ppb) ( ppb) ( PP I) WHC-SD-WM-DP-025 -
ADDENDUM 10 REV 0 -

ftean -3U48 9897 .465 ·62.488 ·15 .945 -21. 739 5003.279 -34 .m -100 .m 

S. D. 2.m 61.668 24 .254 2.870 680 .890 55.362" U74 4. m -
~ Q q , 6.n4 0.623 38. 814 18. 038 3132 .092 1.107 13.736 2. 528 . 

• 

Zn Cu Li Co Ml La Eu 
( ppb) ( ppb ) ( ppb) ( ppb ) ( ppb) ( ppb ) ( ppb) ( ppb) 

ftean 778.140 9826.821 4853.3:iO 9861. 106 9746.507 4895.589 -5.m -0 . 694 

S. D. 72.376 65.m 2~. 756 44.668 56.064 ·38.542 4 .075 0 .188 
~ k.5.D . 9 .301 0 .666 0. 510 0.453 0.575 0. 787 7U07 27.06~ 

Fe Ca Cr Nd Ce S1 Ba 
( ppi) ( ppb) ( ppb) ( ppb l ( P?b l (ppb) ( p pb) ( ~pb) 

ft ean 4906.087 9585.664 5064.381 -19. 61-i 2~. 637 -1m.m 9953.229 II B:; , 709 

S.D. 4b.3:i3 61.838 33.072 3U02 13.362 10.317 65. 012 28.030 
~ R.U. o.rn 0.645 o.m 175.905 52 .120 0.911 0 .653 2.368 

ftg As Ma fto Se Ag Pb 
( ppb l (ppb ) (ppb) t ppb ) ( ppb) ( ppb) ( ppb l ( ppb i 

~ea n 40.244 5000. 962 -11.410 9843.o47 -0.211 216.929 374 .408 35 .617 
s. D. 10.149 34 .336 l 4. I 98 29.333 2.289 11.m 2. 848 24.m 
~ .u. 25.m o.m 124.438 0.298 1005.m 5.272 o. 761 67. m 

Ti Cd 8 K ftn Sb V &e 
(pp b) (ppb) ( ppb l ( ppb) (ppb) (ppb) ( ppb) ( ppb) 

~np -5.556 9592 .813 4839.135 5265.494 4851.103 4835.758 o.rn o. 311 
:; • D. Ul3 74.968 3U88 75.465 31.954 102.m 2.rn 0. 187 
, '.S.D. . 9.234 0. 782 o.m . 1.433 o. 6 59 2.m 954.m 59. 996 

• Tl 
( ppb) 
-78 .995 

,S,. 31.710 
? U.D. 4o.m 

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

M C e Corr~c\ed aun ts .,\at1s\1Cs 11:22 Aft Janu.ry 23, 1992 
~k nm: ~LL_Slft 
Saaple Weigh\ : · 1.0000 Solution Voluae : 1.00 
On-Peak lnteqr.\ions : 3 Of1-Peak ID\egratim : 1 
.. -----.. ------.... ----.. ---- .. ---------------------------- .... -.. ---.. --.. ----..... 
Anal yte Channel ftm lpvlm S.D. lpdm ,R.S.D. Kpulm 
------------- ------------------- ___ .,. ________________________ -.... -------
Zr I -0. I 40 0.008 
5r 2 0.014 0.011 
Bi 3 4.796 0.025 
i a 5 -v.039 0. 034 
Hg 6 1.m 0.014 
Sn 

, -0. 080 o. 018 I 

c · , l 8 0.014 0.006 
~l. 1.17b 0.039 
~ 10 -0 .O~l 0. 007 
Zn 11 il. 111 0.013 
r .. 12 o.m 0. 003 •• 

14 -Ul5 0.001 
15 -o. 015 0.011 
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Wi 16 -0, 071 0, 010 
l, 17 1.m 0.006 WHC-SD~WM- DP-025 
Eu 18 78. 068 0.19o ADDENDUM 10 REV 0 
Fe 19 o. 005 0.013 
Ci 20 u :s 0, 003 
Lr 21 -0. 006 0. 007 
Md 22 11.m 0. 103 
Cc 24 1.822 0, 012 
JI 25 1.763 0.007 
P. , ?' .o -0.419 o.~14 
p 27 0.018 o. 003 

28 0, 005 0, 008 

"q 29 0.011 0.002 

~= 30 0.080 0.003 
lfa 31 o. 076 o.rn 
no 32 0,018 0.003 
Se 33 -o.m 0.006 
Ag 34 16.041 o.m 
p~ 35 2.672 0.015 
Ti 36 -0. 136 0.009 
Cd 37 -0, 04 5 o.m 
B 36 o.m 0, 009 

39 -0.064 0.020 

"" 
40 uoo 0,003 

Sb 42 -0, 0 I 8 0,013 
V 43 o.m 0,005 
Be 44 -0. 00 ~ 0.002 
11";' 45 -o.m 0 .004 
.......... ---------------.... -------------------- ....... ----- ........ ------·- . -------

I • 

Identity I: 55!2 STD 2B48AD Identity 2: Direct 11:23 Aft Janum Z3, 1992 
las · nm : All_SI" 
Saaple Veight : !.0000 Solutior1 Volute : 1.00 
01\" e,l Inteqr.tions : ~ Off-Peal Inteqrations : l . 

ftea 
S.J..:. 
t 'RJ ,D. 

"ean 
S. D, 
Z U.D. 

"M . 
u. 
: tS.D. 

ftein 
SJ. 

Zr 
( ppb i 
-84.252 

3.437 
4. 079 

V 

(ppbl 
-21.649 
1U26 
46,312 

re 
( ppb) 

-5.012 
4. 341 

86.612 

( ppb l 
-1 7 • .169 

8. 821 

Sr 
(ppb) 

-0.416 
o.m 

10:i.478 

Zn 
(ppb) 
-H.m 

1.189 
3.259 

c. 
( ~pb l 

39.m 
o.m 
I. 086 

"q 
( ppb) 

-z.m 
0.380 

Bi la 
I ppb) ( ppb) 
5044 .073 -34.m 

26. 000 21.728 
o.m 63.083 

Cu Li 
tppb) t ppb) 

6.345 -2.648 
0.670 0 .118 

10.m 4.441 

Cr Nd 
( ppb) (ppb) 

-6.278 mU84 
2.m 46.456 

4 5. 380 0. 90 I 

As Ma 
( ppb) (ppb) 

90.726 -31.949 
3. 942 9.468 

Hg Sn Si 
( pp1 ) ( ppb ) ( ppb l 
117:i.913 -1 1.m -7o.m 
913,820 4.159 3.810 
77. 844 . 24,243 5. 396 

Co Ni la 
l ppb) (ppb) ( ppb l 

-1, 180 -3.336 5112.874 
2.681 2.m 24. 788 

227.172 69.427 o.m 

Ce 51 B, 
( ppb ) ( ppb) ( ppb ) 
4972. 773 5196.930 -27 . 548 

34.203 19.377 o.m 
0.688 o.m 3.0Cl 

~o Se Ag 
(ppb ) ( ppb ) ( ppb) 

3. 586 12.008 5121.m 
0.967 18. 911 9. 491 

---
-

-. 
-

Al 
(p pb ) 
283. 580 

16.264 
s.m 

Eu 
(ppb) 
5080. 546 

1:. 758 
o.251 

(ppb) 
53. 187 
11 .m 
32.817 

Pb 
(ppb l 
4847.065 

26.679 
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: R.S .D. 

~ R.5.D. 

Kean 
S. D. 
~ R. S .D. 

49.923 

Ti 
( ppb) 

-8.446 
1.281 

15. 163 

II 
( ppb ) 

38.209 
3o.m 
so.m 

n.m tm 29.634 

Cd [ 

( ppb) (ppb) (ppb) 

1.079 2. 983 -184.430 
1.600 1.715 121.293 

148. 354 5 7. 4 78 65.767 

Corrected ~cunt s Statistics 11:24 Aft Jm.ry 23, 1992 
l,sk n.ae : /ill_Slft 
Sisaple We iQh t : 1.vOOO Solution Volute : 1.00 
On -Pea l. lntmations : 3 OH-Peak Integrations : 1 

Analyte Chmel "m lpulses 

Zr 
S' 
Bi 
T'a ~ 

r 
In 
~ 
Li 
co 
1 · 

Hi.. 
Fe 
Ca 
Cr 
Md 
Ce 
s, 
~i 

p 

7 
8 
9 

10 
11 
12 
14 
1~ 
16 
17 
18 
19 
20 
21 
22 
24 
25 
2b 
27 
28 
29 
3C 
31 
32 
33 
34 
35 
36 
37 

22.566 
0.011 

-1.801 
15.m 
H.m 

0.099 
12.380 
11.929 
30. 832 
0.070 
0.062 

-,).020 
-0. 069 
o.m 

-0.006 
-0.149 
. o.on 

0.143 
0.013 

-0.117 
0.021 

-0.096 
-0. 014 
! . 508 
4.544 
0 .010 
3. 904 
o.m 

31.232 
1.458 

-o.m 
-0.087 
35.915 
-0.268 

S.D. lpulses 

o.m 
0. 003 
0 .034 
0. 046 
o.m 
0.021 
0 .011 
o. 024 
0.129 
0.006 
0 .002 
0.002 
0.005 
0.028 
0.001 
o. il04 
0.007 
0.001 
0. 005 
0.058 
0 .001 
0.005 
0.002 
0.010 
0.008 
0.001 
0 ,018 
o. 004 
0. 104 
0.021 
o. 028 
0.002 
0.051 
0.042 

?L5.D. lpulses 

20 .rn 157 .480 o.m v.550 WHC -SD-WM-DP-025 -
ADDENDUM 10 REV 0 -

ftn Sb V Be 
( ppb) ( ppb) ( ppb) ( pp b I ~ 

-0. 631 -141.575 27 .101 o.rn 
0.253 73 .456 3.m •l,m 

40. 060 51.88 5 11.749 65 .462 
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38 0. 048 0 .008 WHC-SO-WM-OP-025 
39 -0.058 0.006 AQDENDUM 10 REV 0 

"n 40 0.012 0. 00 5 
Sb 42 0. 045 0.015 

43 14.m 0.023 
Be 44 52.314 'l.077 
Tl 45 o.m 0 .002 
--·-----·-------............ ---· -.. ----· ---·------------ ............ -- ----------- ...... 

Identity 1: SST3 mmm Identity 2: Direct 11:25 A" Jmary 23, 1992 
THk nm : m_SJ~ 
S,aple Veiqht : 1. 0000 Solution Voluae : 1.00 
On-Pe,I: Jntegritions : 3 Off-Peak Jntegr,tions : 1 
.......... -.. -.. ------.... -... --------------------------------------.. -------- .. ----

Zr Sr Ii Ii Hg Sn Si Al 

t PP~ l (P?bl ( pp~) ( ppb) ( ppa l ( ppb l ( ppb} (ppb) 

"e,n 10313.976 -0,564 -1864.SoS 9910.0tl 1633326.087 25.182 8090.681 mo.m 
s. 8. 16.134 0.129 35.736 29.379 2297.776 4,946 7.270 10.m 
: U.D. o. 156 22.961 1.91l 0.296 0. 141 19.643 0.090 11.212 

Zn c~ Li Co Mi La Eu 
(ppb) (ppb } ( ppb} ( pp b) (pp~) ( ppb l (ppbi ( ppb l 

ffUA mn.m -40.166 -1.469 -3. I 57 -14.?07 74.392 -19 .017 -s.rn 
18~. 756 0. 558 0.536 0.156 1.165 6.720 4. 706 o.m 

, t R.S. D. 0. 419 1.388 36.492 4.928 8. 314 7.033 24.m 3.845 

Fe c. Cr Nd Ce Sa Ba p 

( ppb) (ppb) (ppb) ( ppb l (ppb) (ppb) ( ppb i ( opb) 

ean o.rn, -2s .m 1. 814 -151.429 -120.m -341.387 • 2. 826 10385.091 
S.D. 2.m o. 166 2.m 26. 018 2.m !3.m o. 106 68. j09 

• R.U. m.:il3 u.648 119.899 17.!Bi 2. 347 3. 934 3. 738 o.m 

~g As N, "O Se A~ Pb 
( ppb i (ppb) (ppb) ( ppb) (ppb } (ppb} (ppb) i ppb} 

"e,n sm.611 -2. 922 5022.719 -34.m 9881.434 4403.638 13. 782 -149,113 

- D. 9.259 U27 23.159 2.474 32.989 60.572 8.927 3,770 
? R.U. 0.177 4.330 0.461 7.144 •l.rn 1.:i76 64.772 2.528 

' . 
Ii Cd B ftri Sb y 8~ 

(ppb) (ppb) (ppb) ( ppb) ( ppb) (ppb} (ppb) ( ppb} 

"ear. 4876.468 -8. 305 11.534 -146.163 0.554 207.776 9730.940 9760.897 
S.D. 6. 971 1.766 1.656 3o.917 0. 506 83.473 n.sso 14.m 
t Ls.D. U43 21.266 14.356 25.258 91.300 40,175 0.163 o.w 

Tl 
i ppb) 

ftm m1.m 
u. 16,240 
~ R.U. o.m 

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

Corrected Counts Stalistits 11:27 A" J.nu.ry 23, 1992 
Task nm : ALL_Sl" 
5-aple Weiqht : 1.0000 Solution Volm : 1.00 
On-PPa~ lntegntior1s : 3 Off-Peak Intear.tions : 1 
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--- ... -------- --------.... ------------------------ .......................................... -- -- ........ -... 
Aoily\e Chmel ftm [oulm S.D. [pulses iR.S.D. lpulm 

WHC~SD-WM-~P-025 -
----- --- .... -------------------------------------------------·------------
Zr 0.008 0 .009 ADDENDUM 10 REV 0 

0.011 0.006 ":' 

3 -o.m 0,031 

1l 5 0. 008 0 ,005 

Hg 6 1.5o9 0.015 
Sn 0.072 0.017 

I 

S1 8 1.332 0,007 
Al · 9 2.686 0. 061 

10 0,099 0.010 
Zn 11 11.348 o.m 
Cu 12 4.262 0.013 
Li 14 -0.018 o.m 
Co 15 4.263 0.010 
Ni 16 4. 104 0.034 
Li 17 -0. 00 5 0.000 
Eu 18 -0. 092 0.012 
Fe 19 3.030 0 .054 
Ci 20 U90 0.020 
Cr 21 2. 449 0.009 
N 22 -0 .018 o. 068 
C 24 0.010 0.011 
51 25 -o.m 0,010 

, . 
•b 16.195 0,042 

p 17 0.015 0.003 
28 0.023 0 .003 

" 29 4.m 0 ,020 
5 • 30 0.808 , 0 .016 

31 1,646 0.011 
-, ~. 3.115 0 ,009 

s, 33 o. 371 0.008 
Ag 34 3.149 . . 0 .005 

35 o.m 0.012 

Ti 36 7.221 0.031 

tr 37 23,723 0.157 
38 4./,66 0. 048 
39 1.631 0.003 

~ 40 9.873 0 .032 
Sb 42 0.173 0.003 
y 43 1.457 o. 007 
Be 44 5.168 0.022 
Tl 45 o.m 0.010 
------------------------------------------------.... ---.. ----------------

lder,tity I: ICY ldeotity 2: m 11:27 Aft Jmiry 23, 1992 
Tisk nm : All_Slft 
Saple Veighl : 1,0GOO Solution Yolu1e : 1.00 
On-Peal lnlegritlon~ : J Off-Peil lnlegrilions : I 
-.... ---------------....... --.... -........ --------.. --------- ...... ---------------------

Ir Sr Bi h Hg Sn Si Al 

ippb) (ppb) ( ppb) (ppb) ( PP1 ) ( ppb) ( ppb) ( ppb) 

ftein -16.478 -o.m -m.m -4. 889 2173.913 18.808 799.014 910.973 

5. D. tm o.m 32.690 2.876 945.840 3. 901 4.620 25.180 

J. 25.823 42.647 8.265 58.830 4U09 20 .740 o.m 2. 764 

l54 



V Zn Cu Li Co M1 L, Eu 
WHC-SD-WM-DP-025 ( ppb) ( ppb) (ppb) (ppbl ( ppb) (·ppb) (ppbl ( ppb j 

fte,n llUll 966. 761 973.359 -2.953 1ooa.m 99_2.m -5.m -2 .189 ADDENDUM 10 REV 0 
5. 0. 14.708 2. 904 2. 984 o.m 2.m 7. 998 0.000 o.m 
? R. 5.D. 12. 889 0.300 0.307 17.356 0. 223 0, 806 0. 000 36.297 

Fe C, Cr Nd Ce 51 B, r 
( ppbJ (ppb) ( ppb) ( ppb) ( ppb ) ( ppb I ( ppb I i ppb) 

~e.n m.m 961.996 1021.219 -113.rn -150.609 -272.890 985.792 32. 380 
' u. 17. 797 s.m J. 608 30. 549 29 . 700 30 .997 2.m 22.m 

~ R.S.D. 1.809 0 .345 o.m 26.807 19. 720 11.359 0.257 68 .854 

ftg As Ma fto Se Aq ~b 
I ppb l (ppb) (ppb) ( ppb) ( ppb) ( ppb l ip pb ) ( ppb ) 

ftun -s .m 1015.576 102U54 938,66• 983.745 1013.0lo 1031.268 1014.810 
S. D. 3.320 4.399 21.210 6.785 2. 900 22.410 1.681 20. 886 
: i.S.D. 57. 786 o.m 2.061 0.723 o.m 2.212 0. 163 2.m 

Ti Cd B l ~n Sb y Be 
( ppb ) ( ppb) ( ppb) ( ppb) ( ppb) (ppb) (ppb) (ppb) 

fte.n 988.347 999.m 929.909 10058.848 990.738 m.m 1000. 102 m.481 
u. 4.177 6.593 9 .6 12 19.m 3.227 17.732 4.730 U29 
rr.s.D. o.m 0 .660 1.034 0 .193 o.m 1,936 0.473 0.417 

C" 
Tl 

(ppb ) 
ftm 1064,915 
.II~ 67 .816 

-1 ? R.U. 6.3o8 
I"':' 

------------------------------------------------------.. ---------------r-

.. " 
Corrected Counts Shtistics 11:29 Aft Jimry 23, 199' 
{'l5'k om : ALL_Slft 
Saaple 1e1qht : I. 0000 Solution Yoluae : 1.00 
iltr-Puk lnt2gr.tions : 3 Off-Pt,k lntegr,tions: 1 
---.. -.. ----· --- .......... ------------------------·--------------------------
;\ ily te Channel ftm lpulses 5.D, lpv!m :k.S.D. lpulses 
. ---------------.. ------- .. --------------------------------------------.. 
fr' 0.005 0.002 
Sr , 

-0.002 0.004 4 

Bi 3 -0.045 0.030 
Ta 5 0.002 0.012 
Hq 6 1.554 0.009 
Sn 7 -0.023 0.016 
51 8 0.154 0.063 
Al y o. 428 0 .011 

10 -0 .0 31 0.021 
Zn 11 0.038 0. 007 
Cu 12 o.m 0. 004 
ll 14 -o.m o. 003 
Co 15 -0.016 0.m 
Ni 16 -o. 061 0.001 
Li 17 -0. 005 0.000 
Eu 18 -0. 104 0.004 
Fe 19 0.003 o. 007 
Ci 20 o.m 0.000 
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--
Cr 21 -0. 008 0 .006 -

>Id 22 0. 070 0.054 WHC -SD-WM~DP-02 5 = 

Ce 24 o.m 0. 008 A•• rn•UM 10 R~V 0 
S1 2~ -0. O.iO o. 004 . 

= 

26 -0.011 0 .004 
27 0.012 0. oos 
28 0.022 0. 007 

"q 29 v.003 0. 001 
A5 30 -o, 009 0 .009 
M, 31 0. 048 0.'006 

"a 32 o. 002 0 .009 
Se 33 -0.050 v.006 
Ag 34 -0 .110 o. 008 
Pb 35 -0. 002 0 .008 
i 1 36 -0.109 0 .006 
Cd 37 -o. 064 o.m 

38 0.041 0.033 
39 -o .rn 0,006 

"" 
40 o. 002 0.004 

Sb 42 -0.023 o.oo~ 
43 0.021 0.003 

Be 44 -o. 008 0.002 
45 -o.m 0.004 

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

' Identity I: !CB Identity 2: ICB 11:29 A" J,nmy 23, 1992 
!l'_k am: m_m 

S,iple Weight : 1. 0000 Solutioa Yaluu : 1.00 
t : Pe,t lntearations: 3 Off-Peak Integrations : 1 

·-------------..... ----------------------------------------.. -----... --
Zr , Sr Ji h Hg Sn Si Al 

( ppb l (ppb) (ppb) ( ppb) (PP• ) ( ppb) (ppb) (ppb) 

"un -1 7.851 -1.060 -2s.m -8.716 . 1239 . 130 -3.541 21.779 -27 .001 

~i. 1.m 0.168 3 I .789 7. 673 584.536 ~.m 41. 722 4.m 

: U .D. 5.924 15. 810 126.m 90.322 47.173 lO'i.612 191.565 16. 876 

w Zn Cu Li Co Ni la Eu 
i ppb l ( ppb l ( ppb) (ppb) ( ppb l (ppb) ( ppb l ( ppb) 

nm -6 5. 006 -42.993 -j,403 -3.632 -1.416 -0.872 -5.433 -3.013 

ts!b . · n.m 0.646 0.938 o.m 4.559 o.m 0.000 0.263 
Z R.S.D. 45.116 1.502 27,564 7.418 321.906 21.m 0. 000 8.722 

Fe C, Cr Md Ce 51 i, p 

( ppb) ( ppb) ( ppb l ( ppb l (ppb) { ppb) ( ppb) i ppb l 

"m -5.774 -33.699 -6. 836 -67.171 -102.m -lH.831 -2.m 11.m 

S.D. 2,144 0.004 2.m 24.181 21.m 11.m 0.220 32.777 

Z U .t. 37.121 0.013 3~. 721 35. 999 20-696 7,785 8.321 m.m 

ng As Na fto Se Aq Pb 

( p~b l (ppb) ( ppb) ( ppb l ( ppb l l ppb) (ppb) ( ppb l 

"eif, !.832 -4.602 -24.942 -49,267 -1.260 20. 8 59 -4 .117 U29 

S,D. 7 .688 0.127 11. 706 3.779 2. 854 16.497 2. 548 15. 080 

? U.D. m.m 2.749 46.931 7.670 m.466 79,091 61.899 :i12. 282 

Ti Cd ftn Sb V 8t 

(ppb) ( ppb) (pp~) ( ppb l ( ppb l ( ppb) (ppbl l ppb l 

-4.788 0.280 10. 010 -lv7.897 -0.445 -165.478 2.318 -0 .124 
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s.o. o. 746 I. 400 
: U .D. I~. 587 499.540 

6. 463 
64.572 

36. 917 
34.215 

0.418 
93.995 

25 .4 78 
.. 1s.m 

•. . 

11 
[ ppb) 

WHC-SD -WM-DP-025 
ADDENDUM 10 REV 0 

~ear. 
u . 
~ R.U. 

IU68 
24 • .m 

167.231 

I ---... ----------------------·-----------------·--·----------------------

Co rrec ted Counts Stahs\i cs 11:31 A" Jimry 23, 1992 
T, s~. nm : ALL_Slfl 
SaFle Wei~ht : l.0000 Solution Yolm : 1.00 
On·Peal; lntemlions : 3 OfHeik Intfgritions : 1 

An,lytE Ctiannel ftm kpulses S.D. lpulm :R.S,D. (pulses 
--------·--------------·----·-----------------------------------------
Zr 0.021 0.002 
Sr ' 0.110 0.002 L 

Bi 3 -0.135 0.008 

- -0.040 o. 008 
H 2.016 0.022 
i ' 7 6.016 0.039 

~ 8 0. 546 0.004 
Al 9 607. rn 0.414 

10 o. 044 0.017 
Zn 11 o.m o. 013 
.. . 12 v.060 0.003 
li 14 -0.025 o.ooa 
er 15 -o. 013 0 .016 
i 16 -0.056 U12 

ra 17 -0,042 0.000 
_Eu 18 o.m 0.004 
re 19 304.017 0.932 

20 1134.050 l.449 
tr 21 0 .016 0.013 ,, 

3.623 >).076 LL 

Ce 24 o.m 0.006 
'st 25 -8. 518 0.004 
Bi 26 0.030 0.005 
p 27 0.018 0. 001 
s 26 2.215 0,028 

"q 29 rn.m 3.m 
As 30 0.100 0 .004 
Mo1 31 0.077 0.011 

"" 32 0. 00 7 0 .005 
Se 33 -0.0ol 0,012 
AQ 34 -0. I 16 0,001 
Pb 35 -0 .101 0.002 
Ti 36 -o. 074 o. 006 
Ci 

,, 
J, 0. 341 0.020 
38 -0. 446 0.023 
39 -0. 046 0.009 

ftn 40 1.696 0.009 
Sb 42 -0. 00 7 0.010 
V 43 0.027 0 .003 

i.m 
75 .m 

o.m 
m.w 

·--

· I 

1S7 



Dt H ·u. ~"' u, uu l 

Tl 45 -0.075 0 .009 
.... ---------------------·------------------------.. --------------------- WHC-SD·:.. WM-DP-02 5 

ADDENDUM 10" REV 0 

y 1: !CSA·! Identity 2: !CSA 11:31 A" ,lanu.r) 2}, 1992 
1;;k ndle : ALLJlft 
S.1ple We1Q ht : 1. 0000 Solutio~ Yolu1e : 1.00 
On-Peil lntemtioris : 3 Off-Peik lntegritiOAS : 1 
- - -- ---- - -- - - ...... -·- - ---- --- ...... - -------- ................. ...... J. ----- ·---- - --- -- - - - -- - --

Zr Sr Bi Ti Hg Sn S1 
( ppb) ( ppb) (ppb) (ppb) (pp1) ( ppb l ( ppb) 

ftern -10 .m 3.446 -119.740 -:;s.m 31347 .826 1422.055 280.051 
5. 0. o.?1 6 0 .084 7. 907 5.195 
: LU. S.830 2.430 6.603 14 .631 

w Zn Cu Li 
( p~b l ( ppb ) ( ppb) ( ppb) 

ne.n 41.460 ·22.905 -1.933 -3. 598 
So». 23.m 1.116 o. 709 0.771 
~ R.S.». 57.417 4 .874 36.o82 21.m 

Fe Ci Cr Nd 
( ppb l ( ppb) (ppb) ( ppbl 

ft I 99567.m 191878.127 3.069 m.168 
5.0. ;oU64 583.665 S.441 30.940 

- •• D. 0. :iOi 0.304 177.262 22. 890 

s ftq As Hi 
(ppb) (ppb ) (ppb) ( ppb l 
m.820 mm.m 116.099 -31.743 
26.859 m.m U62 6.m 

~ K.~.n. 3. 157 o.m 4.m 2•).466 

t"\ Ti Cd B l 
( ppb l (ppbl (ppb) . (ppb) 

~a.r. -0. 0~ 5 17 .297 -86.773 -77.687 
S.D, 0.817 0.819 U87 52.093 . .u . 1808.314 4,737 5.286 67. 054 

Tl 
( ppb l 

ftm ·100.092 
SJ. 5U08 
~ R. S.D. 59.753 

Corrected Counts Statistics 
lask nm : ALL_m 

11:33 Aft Jmur 23, 1992 

Saaple Weight : 1.0000 Solutioe Yoluu : 1.00 
On-Pear. lnte~ritions : 3 Off-Puk Integratio ns : 1 

1m.m 
uos 

Co 
( ppb) 

-o. 708 
3. 865 

m.7'.,4 

Ce 
( ppb) 
-m.m 

17 .199 
12. 516 

fto 
( ppb) 

o.m 
1.561 

m.m 

ftn 
( ppb) 

34.000 
0. 801 
2.3 56 

An1l yte Channel ftm lplilm SJ. (pulses ZR.5.D. lpulses 

0.020 0.006 
0.115 0,006 

9.261 z.m 
0.651 0. 981 

Ni Li 
( ppb ) (ppb) 

0 .400 -156 .~11 
2.rn v. 000 

718.856 0.000 

SI h 
(ppb) ( ppb) 

-2m1.m -0.142 
11.m o.m 
C,.044 196.426 

Se Ag 
( pp_b) ( ppb) 
-15.299 -6.129 

35 . 451 0.318 
231.714 5.184 

Sb y 

(ppb) ( ppb) 
-80 .898 6 .024 
55.253 1.749 
68. 299 29.m 

---
-
" 
~ 

Al 
( ppb) 

2s2164. m 
172 .036 

0.068 

Eu 
( ppb i 

7.348 
0.m 
3. I 91 

( ppb) 
48. 564 
8.009 

16. 491 

Pb 
(ppb) 
-174.468 

4.183 
2.397 

~e 
(ppbl 

0. 995 
v .21 5 

21.650 

1.S8 



)i 3 -0. 148 0. 017 
WHC-SD-WM~DP~025 T 1 5 -0. 04 1 0.013 

Hq 6 2. 029 o.m ADOENOU~ 10 REV 0 
3n 7 6.m 0. 064 
Si 8 0.551 0 .017 
~I 9 608 .0')3 U48 

10 0.036 0.026 
Zn 11 11.rn 0.083 
Cu 12 2 .197 0.016 

I 

L1 14 -0. 011 o.m 
Co 15 ~ .099 0.019 
Ni 16 4.088 o. 012 
L, 17 -0.041 0. 002 
Eu 18 0.058 0.007 
Ft 19 3G6.086 2. 360 
C, 20 1140 .154 5.671 
Cr 21 1.m 0.027 
Wd 

,, 1.m 0.079 u 

Ce 24 0.017 0.011 
S1 25 -8.567 0.009 
i, 26 8.390 0.057 
p ,1 0.018 0.003 ., 
in 28 2.m 0.021 
Ng 29 938.508 4.562 

30 0.131 0.002 
H, 31 0.107 0.026 
nP ., ~- 0.010 0.003 

n -0. 004 0.009 
3~ 3.227 0.023 
35 0.441 0.018 

Ti 36 -0.076 0.011 
-Cf' 0 7 

J , 24.319 0.140 
r. ~8 -0.470 0.020 - 39 -0. 060 0.007 
Nn 40 6.748 0.045 w• 42 -o.m 0 .009 

" 43 0.763 0. 006 :_ 
Be 44 2. 737 0.023 
i ~ ' .. 4 5 -0. Oi3 0.006 
. ----------.. ----------------------------------------------------------
0--

Identity 1: rem-I Identity 2: ICSAB 11:34 Aft Jmuy 23, 1992 
T,s k nm : m_m 
Saaple deight : 1.0000 Solution Yoluu : 1.00 
On-Pea l: lnttgntions : 3 

fte.n 
S.D. 
4 k.5.&. 

ftean 
u. 
? R.SJ. 

Zr 
( ppb l 
-1 0.m 

2. 944 
26.m 

~ 

(ppb) 
27 . 502 
37.393 

135.966 

OfHe,k Integr,tim : I 

Sr Bi 
( ppb) ( ppb l 

3.650 -133.703 
0.222 17.283 
6. 075 12. 926 

Zr- Ca-
( ppb) (ppb) 
991. 997 494.146 

7. 427 3.618 
0.749 o.rn 

h Hg 
(ppb ) (PP•) 
-35 . 932 32217.391 

8.292 868 .478 
23.076 2. 696 

Li Co-
(ppb) ( ppb l 

-2.240 m.791 
1.189 4.506 

53.074 0.905 

Sn 
(ppb) 
1m.s4s 

15.159 
1.060 

Mi -(~pb) 
988.291 

2.864 
0.290 

- · 
-
-

Si Al 
(ppb) (ppb) 
283.571 252608.921 

11.450 1806.295 
4.u38 o.m 

L, Eu 
( ppb l (opbl 
-m.m 7.565 

8.483 o.m 
5.527 6.219 

·-·- 1.59 



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

Fe-._ Ci Cr- Hd Ce ·· Sa B. _ ADD EN DUM 10 REV 0 --( pp b l ( ppb l ( ppb l ( pp b l ( ppb) ( ppb) ( ppb) ( ppb) 

"e1n 10004 7.738 192 910 .188 529. 862 104.745 -132 .701 -25568.078 509. 750 5:; . 187 
771. 590 959 .799 11.m 2s. m 51.14 S 25.m 3.m 17. 4 ~4 

I, 0. 771 0. 498 2. 169 21. m 23,m 0 .100 0.685 32.817 

s "g - As Na "o Se Ag - Pb_,, 
( ppb) (ppb) (ppb) 

I 
( ppb l ( ppb l ( ppb) ( ppb) ( ppb l 

~e•~ 883.719 205661. I SB m.m -12.776 I .266 32.m 1056.051 807 .139 
u. 17,988 999.812 2,977 I 5 .821 0.914 27.935 7. I 96 32. 21 2 
; R. S. D. 2.036 0 .486 1.910 123.821 72. 168 84,806 0.081 3. 991 

Ti Cd- B "[I__,, Sb y _,,. Be..__, 
(ppb) (ppb) ( ppb) ( ppb) ( ppb) (ppb) ( ppb l ( ppb l 

"ean -0, 361 1024.m -91, 546 -16z.276 S40.936 -104,801 517.655 512.092 
5.1. I, 509 5.868 3.992 44.m 3. 919 46.914 4.339 4. 312 
~ ~. S.D. 417.58Z o.m 4.361 27.445 o.m 44.765 0 .838 0. 84 2 

Tl 
i ppb l 

"'ifj -20.393 
41.205 

202.052 

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

(', 

CcmctE~ Cour.ts Statistics 11:35 A" Janmy 23, 1m 
.sk nm : ALLJ!ft 

Weiqht : 1.0000 Soluhoo Yolm : 1.00 
l ln\eqrations : 3 OtHeak Integrations : l 

---------.. -.. ---------.... -.... -.. -.... -----------------------------.. -.... ----.. -
Anal)·\e Channel "m lpulm 5.D, (pulses :R.S.D. (pulses 

----------------------------------------------------------·---·----
Zr 0.017 0.004 
-s,.. ~ 0.004 0.005 .. 
8i ;, -0. 038 o. 040 

-0, 005 0.012 
H 1.550 0.012 
~ 7 0.005 o. 003 
Si 8 0.111 0.002 
~I 0.462 0.011 
V 10 0 .017 0,024 
Zn II 0,051 0.006 
Cu 12 0 .053 0.004 
Li 14 -0. 009 0,003 
Co· 15 o.m 0. 006 
Iii 16 -0,071 0.011 
Li 17 -0.003 0.001 
Eu IS -0, 080 0.006 
Fe 19 0 .023 0.009 
Ca 20 o. 168 o. 029 
Cr 21 -0.003 0. 008 
Nd 1? o. 108 0.065 .. 
Ce 24 o.m 0.007 

25 -0.013 0.007 
1 ' .. c 0. 010 0 .008 

1.GO 



-
27 0.012 0 .001 

.,_ 

s 28 0.015 0.002 WHC-SD-WM-DP-025 
"q 29 0. 061 0. 024 ADDENDUM 10 REV 0 
As 30 o. 000 0. 008 
Ni 31 o.m 0.008 
~o 

,, 
j._ 0 .006 0. 009 

Se 33 ·O. 04 5 0.021 
Aq 34 -0. 105 0.002 
?b 35 0 .003 0.011 

I 

Ti 36 -o.m 0.005 
Cd 37 ·O. I 42 0. 018 
~ 38 0.037 0. 020 

39 ·O. 067 0. 005 
~n 40 0.002 o.m 
Sb 42 o. 003 o. 007 
y 43 0.015 0.002 
Be 44 -o.rn 0.001 
fl 45 · O. 078 0,004 
---------------------·----------·----------------------·---------·--·-

Identity I: m Ident i ty 2: k1nse 11: 36 Aft Jmarr 23, I 992 
l~m:HL_Slft 
Suple Wei qhl : I. 0000 Solution Voluae : 1.00 
On e l Ir, teqr i tioos : 3 Off-Puk Integr•tions : 1 
. -----------.... --------------------------------------------- .. ----------

Zr Sr Ii h Hq So Si Al 

N 
( ppb l ( ppb l (ppb) ( ppbl ( PP• l (ppb) (ppb) ( ppb l 

ftm -12.m -0. 84 5 -18. 153 ·12.969 rn.m 2.990 ·6.600 ·13.016 
s. 1.608 0.199 42.360 7 .838 768.902 o:m I. 374 4.681 
? k, S .D. 13. 015 · 23.490 m.m 60.439 80.385 20 .888 20 .817 35. 966 

',.., 
w Zn Cu LI Co Ni La Eu ,. 

(ppb) (pobl (ppb) (ppb) ( ppb) (ppb) (ppb) ( ppb ) 
ftn 2.853 ·41 .862 -3.558 -2.m 3.620 • 3. 256 4.076 -1.m 
5 •• 34. 4 58 0. 497 0.938 o.m 1.518 2.m 2.m o.m 
~ .BJ.. D. 120,.m 1.187 26. 366 17.614 41.928 77.m 57. 728 26 .989 

h c. Cr Nd Ce 51 Ba p 

l p;b l (ppb) l ppb) (ppb) (ppb) (ppb) (ppb) ( ppb l 
~e n 0.872 -21.347 -5.022 ·50. 480 ·81.807 ·-92.217 ·1.362 9. 261 
S. D. 2. 780 4.920 3.357 29.011 I 9 .860 21.12? o. 499 6. 936 
~ u.o. 318. m 23 .047 66.842 57. 469 24.m 22. 912 36.651 7U90 

s ftg As Na fto Se Ag Pb 
( ppb l (ppb) lppb) l ppb l (ppb) (ppb) ( ppb) ( ppb l 

~ean • 5. 588 8,181 ·12. 902 -43.m -0,211 ;;4. 023 ·2.528 lj,281 
S. D. 2.436 5. 181 10.558 4 .669 2.728 59.532 o. 734 20. 410 
:; U.D. 43. 599 63. 330 81.8:i2 10. 787 1293.390 174 .m 29 . 021 m .680 

Ti Cd 8 r ~n Sb V lie 
(ppb) (ppb) (ppb ) (ppb) ( ppb l (ppb) (ppb) ( ppb l 

fte,n -2. 710 -3 .011 9,214 -m . 510 -v.3Si -23 . 899 -2.314 ·O. 560 
S.D. o.m 0. 764 4,004 31.005 0. 502 36 .171 1.061 0.108 
~ R.5. D. 25.m 25.387 n.m 15.156 129 .860 151.354 45. 872 19. 246 

Tl 
( ppb ) 

161 



I ' 
~ R,U . 

·121. 189 
26 . 624 
21. 969 

Com :ted Counb Stilistics 
Tast nm: m_m 

11:38 A" Jmary 23, m: 

Suple ~ei ght : 1.0000 Solution Yolm :' 1.00 
On·Pe,l lnteg r,t ions : 3 ott·Pe.l lntegr ,tions : I 

Anal)·te Ch.noel "m lpulm 

Zr 
Sr 
Bi 
1, 
Hg 

So 
Si 
Al 

Cu 

Co 

L, 
.v 

Sa 

5 

Ma 

"o 
Se 
Aa 

Pb 
1J 
Cd 

Be 
Tl 

3 
5 

8 
9 

10 
11 
12 
14 
15 
16 
17 
18 
19 
20 
21 
22 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 ,, 
JI 

38 
39 
40 
42 
43 
44 
45 

0.000 
-0.015 
-o.m 
-0.016 
1.m 

-0.015 
0.092 
0.264 

-0.019 
o. 504 
0.247 

-0.0Zl 
0. 400 
0.282 

-0.005 
-0. 095 
U14 
0, 192 
0.036 

-0.070 
-0.005 
-0 .041 
-0.025 
o. 015 
0,000 
0.011 
0. 012 
0.029 
0 .011 

-o.rn 
-o. 061 
-U05 
-o.m 
0.155 
0. 007 

-0. 066 
0. 296 
0.011 
0.168 
o.m 

-0, 044 

S.L lpulm 

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 
0.012 
0.002 
0.009 
0, 005 
0.002 
o. 007 
o. 078 
o.m 
0.011 
0 .Ov6 
0.002 
0.007 
o. 002 
0 .011 
0.013 
0.002 
0.008 
0.005 
0.004 
0, 004 
0.041 
0.011 
0. 009 
0.000 
0.011 
0.007 
0.002 
0 .006 

~R .S.D. Kpulses 

WHc:sD-WM-DP:025 
ADDENDUM 10 REV 0 

·--- · 162 



Identity I: CRJ-1 Identity 2: CR! 11:38 Aft Jmuy 23, 1992 --;.-
la;k am : ALL_Slft WHC-SQ-WM-DP-025 
Satp le Ve1oht : 1. 0000 Solutioo Yoluae : 1.00 ADDENDUM 10 REV 0 
On-Peak lnteir.tions : 3 Off-Peak lntegr.tions : 1 
-----.. -----.. ------------------------- ... ----- .................................. ----------- .. -

Zr Sr Bi Ta Hg Sn Si ~! 
( p pb) ( ppo) ( ppb) I ppb) (pp l ) (ppb ) ( ppb J ( ppb J 

"e.n -1 9.836 -1 .b!O -~7.601 -20 . 198 282 .609 -1. 731 -19 . m -95.127 
J.D. 3.21o 0.274 18. 744 8.938 697 .348 1.436 1.374 11. 280 

' ~ P. .U. 10.m 17.017 32.542 44.251 246 . 754 82.947 7 .0!7 11.m 

V Zn Cu Li Co Ni La Eu 
I ppb) (ppb) ( ppb) ( ppb) ( ppb) (pp b) ( ppb) ( ppb ) 

r.ean -~8 . Li2 -1.448 41.547 -.i.4o2 96.788 80. 909 -~.m -2. 406 
S. D. H.524 0.9ti 1. 206 0. 791 l.84~ 2.750 7.058 o.m 
~ R.SJ. 86.271 66. 501 2. 903 22.m 1.905 3.398 129.916 23.092 

FE c. Cr tld Ce 51 ~a 
(ppb) (ppb) ( ppb) ( ppb ) ( ppb l (ppb) ( ppb) (ppb) 

ftun -2.m -17.317 11.580 -m.rn -193.021 -177.590 -3.477 32. 360 
S.D. 1.677 o.m 2. 969 34 . 977 3o.m 33. 208 o.m 10,594 
~ R.U. 81.046 I. 688 25.643 26,861 18.892 18 .699 11.m 3~ . 719 

~g As Na fto Se Ag Pb 
( ppb) ( ppb) ( ppb) ( ppb 1 (ppbl ( ppb) (pp~ ) (ppb ) 
-~2.m -Z.776 2. 584 -61.43! 1.m 62.279 11. 346 -1.81 2 

S. D. 7. 862 0.439 n.591 1.rn o.731 22.129 1.m l .m 
' ~ s. u. 34.267 15.790 m.9os 12 .'146 46. 187 3U31 1 '> 1\ ,., 

.,IJJJ 404. on 

r':' Ti Cd B r "ri Sb y . ~e 

"'"' 
( f pb l (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) ( ppb) 

ftur. -7. 227 9.452 3,248 ·198.528 29 .118 18. 391 103 .996 9. 887 
4.D. o.m 1.719 2.089 51.387 . 0,000 58. 982 4.930 0.285 
~ R.S.L 7 .099 18.132 64. 310 2 5. 884 0.001 m.m 4 .740 2.862 

Tl 
(ppb i 

"ean 113.219 
S.D. 42.388 
' R.S.D. 37.m 

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

tormte~ Ccunts Shtistics 11:40 Aft Jmuy 23, 1992 
Task nm : ALL _m 
Saple Veiij ht : 1. •)000 Solution Volute : 1.00 
On-Pe.r. lrite~ r~ tions : 3 Off-Puk lntegritions : 1 

An1lyte Chr,r1el ~m lpulses 5.0. lpulses ~t5.D. lpulm 

Zr 0. 014 0.0 05 
Sr ' 0.007 0,006 .. 
81 3 -o, 168 0.018 
Ta 0.017 0.011 
Hg 6 U44 0.005 
Sn 7 -,). 008 0.014 
Si 8 o. 711 o. 012 

·---- 1.63 



t.m 0.004 -
Al ::. 

I~ 0. 025 0. 028 WHC -SD-WM.::DP-0 25 , 

Zn 11 5 .643 0.030 ADDENDUM 10 REV 0 
Cu 12 2 . 158 0, 005 

14 -0.012 0.003 
I 5 2.092 0, 02i 

Ni 16 I. 987 0,036 
La 17 -0. 002 0 .001 
Eu 18 -0.079 0.006 , 
Fe I 9 I. 498 0.m 
Ca 20 2. 978 O.C22 
Cr 21 1.205 0.005 
Nd ·~ 0.149 o.m .. 
Cf 24 0 .033 0.008 
51 25 -0.035 o.m 
Sa 2l 8 .081 0.051 
p 27 0.m 0.002 

2e 0.029 o. 004 
fto 29 2.298 o. 017 
As 3~ 0. 381 o. 012 
ii• 31 0 .850 o. 016 

"° 
-~ J .. 1.512 o. 022 

9 33 0.137 0.013 

~ 34 1.517 0.009 
Pb 35 0,268 o. 014 

36 3.526 0.031 
C4 37 11.m 0.020 

36 2.345 0.027 
l 39 0.786 0. 006 
~~ 40 4.895 0 .026 

42 0.087 MlO 
4:i 0.721 o. 004 
44 2.545 0.015 

(1 45 -0.019 0.007 
-------.. -----------.. ------------------------.. -... ---------.. --.. ----... --

Identity I: CCY-1 Identity 2: CCV 11:40 Aft Jmm 23, 1992 
•~k nm : ALL_5lft 

~ pie We1gbt : 1.0000 Solution Yoluae : 1.00 
Pe•k Integritions : . 3 OfHHk lntegrihm : 1 

--.. --...... -.. ---.. -..... --.... -.. --------.. -------... ---.. ---------.. ----------...... ---.. 
Ir Sr ii Ti Ha Sn Si Al" 

I ppb l ( ppb) I ppb) ( ppb) (pp1l ( ppb) (ppbl ( ppb) 
"ea r. -1 3.730 -o.m -m.rn 1 .064 m.m -0.000 389 . 388 H4.985 
S.D. 2.m 0.243 18.744 6. 751 298 .864 .l. 341 7. 649 1.573 
~ R.S.D. 17.115 33. 487 12.m 634.295 52. 87 6 88086292. 569 I. 964 0. J79 

Zn - Cu- Li Co_ Hi.._ L. E~ 
I ppt, l ( ppb) (ppb) ( ppb) I ppb ) ( ppb ) I ppb) ( ppb) 

~e an 12 . m 457.360 485.017 -2.342 496. 296 487.51! 6.792 -1._j.io 

5. ~- 39.i96 2.649 1, 19! 0.327 6.274 8.618 U 75 0. 406 
~ k.S.D. 316.6&3 o. 579 0.246 13.976 1.264 1.768 59.m 29.iJ7 

Fe - c. Cr_ Md Ce 51 B, .... 
I ppb) (ppb) ( ppb) ( ppb) I ppb) (ppb ) ( ppb l I ppb ) 
48J.026 453.217 500,565 -35.501 -87.462 -157.736 m.m J4. 692 

b.875 3.717 2. !48 18. 912 23. 7 I 3 14.990 3.089 14 .m 
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: k.U. t. m 0.820 0. 429 53. m 

Nq_ As - H•-
( ppb) I ppb l (ppb ) ( p~b ) 

~ein U 44 m.m 478. 769 446. 348 
S.P. U85 3.616 14. 876 10.169 
~ R.U. n.m 0.725 3. l 07 2.278 

ii Cd... i ' ( -
( ppb ) (ppb ) t ppb l ( pp b) 

~m 487.715 489.312 m.269 ml.307 
s .D. 4.172 0.857 5.273 37.733 
~ k. S. D. o.m 0.175 1.126 0.762 

11 
( ppb) 

Nean m.m 
5. ~- 46.823 
: R.S.D • l 5. 942 

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

Corrected Counts Stat i stics 
1.m"nm : ALL_m 

11:42 Aft Jmuy 23, 1992 

S~~le 1e10bt : 1.0000 Solution Volm : 1.00 
O~ l"e,t. lr,temtions : 3 011-Pe,k lateqr,tioos : l 

..,. - - ---/ ---------··-----·-----------·------·---------·-------- .... 
An,lYte Ch,nn~l Nm lpulm 5.D. (pulses ZR.SJ. Kpulm 
- ... --.. ----- ....... -----... -... -.. ----.. --------.. ----.. --------------.... ---.. -----
Zr o.m 0.007 
S'tr , o.m 0. 005 • 
B1 -0.061 0.018 
T) , 0. 007 0.014 
H4 t 6 1.rn 0.010 
:• 7 -0.056 0.017 ~n 

8 0.120 0.006 
Al 0.328 0.017 

10 ·MOl 0.007 
Zn 11 0.029 0. 004 
~ 12 0.044 0.004 
Li 14 -o.m o. 009 
Co 15 0.002 0.009 
Ni 16 -o.rn 0.013 
Li 17 -0.002 0.002 
Eu 18 -o .088 0.003 
Fe l 9 0.004 0 .014 
Ca 20 o. 100 0.001 
Cr 21 -0. Oll 0. 003 
fld n o. 042 0.017 .. 
Ce 24 U27 0. 007 
51 25 ·0.023 0. 012 
&. 26 ·0.002 0.009 
p ,, 0.018 0. 002 ., 
s 28 0. 014 0.018 
ftg 29 0. 006 0.001 
As 30 -0.020 0 .004 
N• }1 0.050 o. 018 

27 .11 2 9.503 u.W 41. ~li ---
"o Se ..... Ag .. Pt .,_ 

WHC-SD-WM-DP-025 .. . ADDENDUM 10 REV o 
( ppb ) ( pp·b) ( pgb I ( p pb ! . 
476.577 449.599 512. 622 493 .822 

b.834 36,271 2.70 2 24. 722 
1.434 8.067 o.~27 5,00 6 

Nn - Sb ... y Be~ ,. 
( ppb J (ppb ) ( ppb ) (ppb ) 
m.934 441.290 488.472 476 .149 

2.m 55.801 2. 50~ 2.9 68 
o.m 12.645 o.m 0 • .i02 
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32 
33 
34 
35 
36 

38 
39 
40 
~2 
43 
44 
~5 

0.001 
·O. 061 
·0 .119 
·O. 003 
-0.117 
·O. 081 
0. 017 

-o.rn 
0.010 
0 ,()08 
0. 021 

·O. 006 
·O.Oo6 

0.009 
o. 007 
0.003 
0.006 
0 .006 
0.030 
0.012 
o. 004 
0 .008 

' 0.014 
0 .004 
0.001 
0.003 

Imtitt 1: CCH Identity 2: CCB 11:43 Aft Jmm 23, 1991 
Task nm : ALL_m 
Suple Veiqt,t : 1. 0000 Solut1on Yoluae : 1.00 
On-Pea~. Integrations : 3 Off-Puk lntrgral!ons : 1 
---------.. --------.. ------.. ---------------------... ----------------------

Zr Sr Bi Ta 
( ppb) ( ppb) (ppb) ( ppb) 

ftean ·14.035 -0. 912 ·41.891 -5.314 
r.r. 3.3')2 0 .184 19 .320 9 .043 
? . S.D. 23.528 20.217 46.120 170. 166 

V Zn Cu Li 
(ppL) (ppb) (ppb) ( ppb) 
·29.169 ·43.796 -5.647 ·2.444 

9.272 0 .314 o.m 0.924 .,. 31. 787 o.m t4.m 37. 807 

f E Ca Cr Nd 
( ppb J ( ppb) (ppb) (~pb) 

"ean -5.556 ·32.902 ·10.324 ·79.761 
9-:t>. 4.729 0.097 I. 107 1.m 
~ u.n. 8Ul6 o.m 10.726 9.367 
M 

ftg As Na 
CJ"' (ppb) ( ppb) (ppb) ( ppb) 
~ean -7.027 ·3.798 -39.m ·48.236 
S. D. 20.295 o. 127 s.214 11.354 
~ R.U. 2s0.m 3.331 13.323 n.m 

Ti Cd 
(ppb) (ppb) ( ppb l (ppb) 

"m -5.872 -0.46: 5.m ·154.219 
S. D. 0. 817 1.259 2.288 24. 168 
'Ls.D. 13.910 272.417 ~3.685 15. 671 

Tl 
( ppb l 

nm ·36.802 
u. 22.605 
~ R.5.fi. 61.m 

·--... --------------.. ---------------------------- .. -----.. ------------

WHC-SD-WM-DP-025 
ADDENDUM 10 REV O 

Hg Sn Si 
( PP• I (ppD) ( ppb) 
1217 .391 • 11,489 ·1.100 
680. 890 3.981 3.867 
55.930 34.648 351.568 

Co H1 La 
( ppL i I ppbl (ppb) 

2. 912 s.m ii.792 
2. 063 3.175 7.058 

7Q.838 60.502 103.915 

Ce Sa Ba 
(ppbl ( ppb) (ppb) 
·103.484 -123.984 ·2.114 

18. 541 35.280 o.m 
17.917 20.m u.m 

fto Se Aq 
( ppb) { ppb) ( ppb l 

-1.688 ·11.317 -7. 189 
2.813 19.087 o. 971 

166.65b 160.m 1U03 

ftn Sb 
(ppb) ( ppb l ( ppb l 

0.358 3.682 2. 087 
0. 780 75.m 2.779 

217.857 2059,m 133.185 

Al 
t ppb) 
·68. 680 

6.914 
10.067 

Ea 
( ppb) 

· l. 973 
0. 164 
8.296 

~ 

( ppb l 
48.564 
16.017 
32. 982 

Pb 
( ppb) 

3. 018 
10.61 2 
m.m 

h 
( ppb) 

c.m 
o.rn 

86.m 

.•. -· . 
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Co m cled Counts St,tistics 11:44 Aft J.nu.ry 23 , 1992 
T,s ~ nm : ALL_Slft 
S.a ple Weight : 1.0000 Solution Vol m : 1.00 
On-Peal lntegr,tions : 3 Ofi -Peai. lntegr,t1ons : l 

i\n,lyte Channel ftw [pulses S.D. lpulm ZR.S.D. lpulm 
---- ..... -- ..... ---------------------------· ............. --·---------------- --------
Zr 4.509 0. 036 
Sr 48.671 o.m 
Bi 3 o.m 0. 010 
ii 1.172 0.027 
Hg 6 6,273 0.077 
Sn 7 U76 o. 074 
51 8 1.871 0.013 
Al 9 3.286 0.022 

10 s.m 0.049 
Zn 11 22.416 0. 139 
Cu 12 4.204 0.033 
Li 14 10.m 0.213 
Co 15 8.289 0.089 

!ti . 16 4.091 o. 047 
L, 17 o.m 0.002 
E,- 18 15.377 0.139 
Fe 1~ 3. 187 0.048 
C 20 12.41:i 0.111 

? 21 2. 430 0. 027 
~d ~1 2.m 0.118 .... .. 24 0.398 0.012 
51 25 0.263 0.015 
t-.,... 26 32. 086 0.276 
? 27 0.311 0.008 
s 28 o.m 0. 007 
ft; 29 4.m 0.035 
ris 30 0.800 0.013 

31 4.938 O.OH 
ffo 32 6.295 o.m 

33 o.m o. 006 
Aq 34 1.073 0,260 

35 0. 562 0.007 
Ti 36 7.077 0.057 
Cd 37 4 5. 646 0.292 
f, 38 7. 170 0.057 

39 o. 120 0.007 
ftn 40 9.754 o.m 
Sb 42 o. 159 0.006 
~ 43 2.844 0. 016 
Be 44 10. 407 0.082 
Tl 45 o. 086 0. 011 

lder1titv 1: R939 Dig. STD 10-SO Identity 2: 1B48AA,2S48AB,mm 
Task nm : ALL_m 
5mle Me1ght : 1.0000 Solution Yolm : 1.00 
On-Peil:. Integr,tions : 3 OfHe,k Integr,tim : ! 

WHC-:.SD:..WM-DP-025 
ADDE NDUM 10 RE V O 

11:46 Aft hmry 23, 1992 

-.. 
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Zr Sr Bi T, Hg Sn Si /,1 --.. 
( ppb) ( ppb l ( ppb) ( ppb) ( ppa) l ppb) (pp~) I pp o ! WHC-SD-WM-DP-025 -

"ean 204U98 1rn . 164 m.m 737.584 308978 . 26t 1011.201- 115U23 ll'.o9 .9 :i6 ADDENDUM 10 REV 0 .,, 
"""""' 

S. D. 16. 392 16. 611 IO. l 00 17.072 5042 .026 iU67 a.m 9 .189 " 
' 0.802 0. 848 1.590 2.315 1.632 l.737 0.728 0.792 I , 

Zn Cu LI Co M1 L, Eu 
( gpb ) ( ppb) I ppb l I ppb l ( ppb) ( ppb l ( ppb) ( ppb l 

ftetn 8337.551 1954. 909 rn .897 1931.122 1m.m 989.007 !OIU97 W3.758 
u. 69.040 12. 440 7.689 21.639 2U04 11.136 8.483 9.058 
~ U.D. 0.828 0.636 0 .801 1.121 1.067 1.126 0. 836 0. 902 

Fe Ca Cr Md c~ Sa Ba f' 
( ppb l ( ppb) i ppbl ( pp b l ( ~p b) ( ppb l ( ppb l ( ppb) 

ftean 1035.132 2049.103 1013.407 961.502 m.566 728.752 1m.m 2085.352 
S .D. 1s.m 18.750 11.393 53.m n.m 4).848 16.m 53.873 
~ R.SJ. 1.~23 0.915 1.124 ~- 526 3.508 6.291 0.860 2. 583 

ftg As Na fto Se Ag Pb 
i opb l I ppb l { ppb) I ppb l ( ppb l ( ppb ) ( ppb) (ppb l 

ftm 107:.504 1028.067 1019,m 2974.931 1990.168 933.342 m.m 1026. 281 
u. 7.948 7 .679 16. 474 21.029 9.271 20.m 82.557 12. 059 
r.::r. SJ. •l.740 0.747 1.616 0. 707 0. 466 2.201 22.213 1.175 

Ti Cd B ( ftr1 Sb y Be 
(ppb) ( opb l (ppb) ( p pb) ( ppb) ( ppb) ( ppb) ( ppb l 
966.m 1920.832 1421.m 929.320 977. 978 838.447 1963.839 1942.839 

7.764 12.251 11.236 42. 866 a.m 3 S. 463 10. 994 I~. 307 
o. 801 v.638 0. 787 4.613 0 .862 4.230 0. 560 0. 788 

M 
TI 

( ppb l 
11 e21, lii32.098 
. ~. 77 .461 

~ 5.D. 7. so~ 

------------------- .. ------·--------------·--·--------------------------

I") 

Correctec Counts Statistics 11:51 A~ Jmary 23, 1992 
Oh nm : ALL_:_Slft 
Smle teignt : 1.0000 Solution Yolu1e : 1.00 
On-Peal: In tem tions : ' 011-Pe.k lDtegritions : 1 . 
-.... --·-· ----------------------------------------------- ... --· -----------
Anily\e Channel "em Kpulses S.D. kpulm ~R.S.D. kpulm 
-------- ........ -·-------- .... --.. ........ ----·------------ ------- ................ ----- .... 
Zr 0. 016 0.001 
Sr ' 0.017 0.002 L 

Li •' -o.rn 0.016 

T • 5 -0. 026 Ul6 
Ho 6 1.558 0.009 
Sn -o.m o. 006 
51 0.946 0.018 
Al o.m 0. 024 

10 -o .012 0.018 
Zn 11 0.211 0. 006 

12 0.229 0 .007 
14 -0.012 0.003 

:t68 
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Co 15 -0. 003 0 .002 - ..; 

Ni 16 -0.067 0.018 WHC-SD-WM·:..DP-025 
L. 17 -0 .005 0.00v ADDENDUM 10 REV 0 
Eu 18 -0.092 o. 007 
f E l 9 0. I 56 0. 004 
C, 20 1.203 0.172 
Cr 21 0.000 0, 007 
~d 22 0.044 0.010 
Ce 24 0. 029 0 .003 
JI ~5 -o. 034 oj02 

~- 26 -0. 000 0. 005 
p 27 0.015 o.m 
s 28 0. 051 0 .007 

"q ~9 o.m 0.002 
As 30 -o.m 0. 007 
~l 31 l. 944 0.022 
fto 

., 
~ .. -0. 000 0.006 

Se 33 -0. 047 0 .007 
Aq 34 -0. I 10 0.006 
Pb 35 -o. 002 0.009 
h 36 -0. 091 0.008 
C4 37 -0.117 0.020 
r 38 3.338 0.030 

39 -~.m 0.006 
llli"" 40 0.009 0.005 
Sb 42 o. 008 0.014 

4~ 0 .026 0.002 
, 44 -0.006 0. 001 

Tl 
'4 

0 -0.056 0.002 . . 
.. e. q40 J( r·ll' ·1v 
!~entity 1: ~ Ho Bl,nk Identity 2: Direct . 11:51 Aft Jmary 23, 1992 
Tasl nm: m_m 

;le •eigh t : 1.0000 Solut10D Yoluae : 1.00 
On-Pe,r. lntegr.tions : 3 Otf-PHk Inteqr,hons : l 

----------------------------------------------------------------------
Zr Sr Bi T, Hg Sn Si Al 

( ppb l (ppb) ( ppb) ( ppb J ( ppt) (ppb) (ppb ) (ppb) 
ftm ·12.814 -o.m -13. 964 ·Zb.364 m0.m • 5 .823 544.263 99 .696 
J~ • o.m 0.061 17.145 9.902 554.667 I .423 12.098 9.842 
? U.D. 2. 063 20 .830 m.'7eo 37. 560 38.v82 24.437 2.m 9 .872 

V Zn Cu Li Co Ni L, Eu 
( ppb i ( ppb ) (ppb) ( ppb) I ppb ) ( ppb) (ppb ) (ppb ) 

fte.n ·37.216 ·27.607 37.292 -2. 342 1.731 -2.223 -5.433 -2.211 
s.». 25.918 0,492 I. 580 o.m •i. 491 4 .200 0.000 o.m 
~ R, S. D. 69 .642 1. 781 4.m 10. 942 28 .385 188.956 0.000 2U88 

Fe Ca Cr Nd Ce St 8, p 

lppbl (ppb ) ( ppb) ( ppb ) ( pp b) (ppbi ( ppb l I ppb I 
~ .. r, 44.239 153 .871 -3. 488 -80.220 -9e.m ·154.758 -1.992 30.066 
S.». 1.m 29 .159 3. m 4. 188 B,162 6 .199 o.m 10.m 
~ k.5.D . J. 221 18.950 88.458 s.m U64 4 .006 13. 804 61.028 

s ~Q Ai Na ~o Se Ag Pb 
( ppb ) (ppb) (p pb i (ppb) !p~b) ( ppb ) !ppb i I ppb l 

"ea A :lU40 15.121 -37.4 10 1123.179 -2.110 2b.8 92 -4. 329 4.225 

··· ----169 



u, 7.855 0. 4 56 9. 031 I~ . 607 I. 90 ? 19 . ?90 I.Sc,? 10 . m 

~ R. U . 22 . 808 3.017 24. 139 1.211 90.417 .. 73.'.-92 ~3.v07 392 .8 39 WHC-SD-WM-DP-025 
ADDENDUM 10 REV 0 

Ti Cd B ~n Sb V &e 

( ppb ) ( ppb) ( pp b) ( ppb ) ( ppb ) ( ppb ) ( ppb ) I pp b) 

-2 .m -1. 975 66Ul 2 · 186 . 444 0. I 93 l. 843 '.-.561 0.249 

S. D. 1. 035 0.829 U4•) 3U84 o.m 76 .499 1. m o.m 
~ U.D . 4Ul3 4l. 98 5 0.907 18. 710 238.366 41 50. 516 24. 990 86.595 

ii 
( ppb) 

3~. 520 
10 . 742 

~ R. S. D. 3: .046 

Corrected Coun ts St .t1stm ll:57 Aft Jmuy 23, 1992 
hsk nm : ALL _SI~ 
Supl e Ve 1ght : l. 0000 Sol ution Volm : 1.00 
On -P ea k Jntemtions : 3 Of f-P eek lnteqritions : 1 

~n. ]y te Ch, noel ftm lpulses S.~. lpulses ~U.D . Kpulm - ---... -----... .... -------... --... --...... -----------.. ----... ------------.. -.. -----... -
Zr 0 ,047 0.013 

0.046 0.01 7 
-o.m 0 .012 
o. 004 0.029 
1.m o'.oo9 
0.064 0,001 

8 5.027 0.039 
Al i m. 736 1. 402 
V 10 0.326 0,039 

~ 11 0.612 0 .008 
tu 12 o.m 0.003" 

.L.L 14 0.222 0.016 
Co 15 0.047 0.004 

16 o.m o. 010 
La 17 -0. 003 o. 002 

18 .-0.053 0.013 
Fe 19 0.948 0.027 
C, 20 1.600 0.022 
Cr 21 2.434 0. 023 
lld 22 0.166 0. 048 
Ce 24 0. 063 o.m 
Sa 25 o. 01 3 0.024 
B, 26 o.m 0.029 
p 27 1. 447 0, 035 
s 28 27. 371 o.m 

"q 29 0. 197 0.003 
As 30 0. 002 0. 012 
Na JI ·20.607 0.000 
ft o 32 0 .26 7 0.008 
Se n 0.042 o. 01 2 
Aq 34 -0.094 0. 01! 

35 -0. 015 o. 003 
36 ·0.075 0.014 
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Cd 37 0.532 o. 064 
38 3.m 0. 034 · WHC-SD-WM-DP-025 
39 30.384 0. 442 ADDENDUM .1 O REV 

~n 40 0. 051 0. 006 
Sb 42 0. 013 0.019 

43 0. 033 0. 004 
Be 44 -0.003 o. 001 
fl 45 -o.rn 0 .009 
------- .. ·------------------------------------------------------- ------

lder.tity l: i941 Su 13AP89H Identity 2: l01H01l 1l: 58 M Jm.ry 23, l 992 
T Hk nm : ALL _Slff 
Sa.pie ¥eight : !.00~0 Solution Voluae : 1.00 
On-Pe,k lntm,tions : 3 Ott-Peal Inteqr,tim : I 
---------...... ---------.. ---.. -- ... ---------------------.. ---------------.. --.. 

Zr Sr Bi Ta Ha 
( ppb l l ppb l ( p,oi ( ppb j l PP•) 

ftean i.m 0.872 -17. 106 -7.441 2434.783 
S.D. 6.098 0.664 12.078 18,oZZ ;02. 283 
: R.U. 441.300 76 .165 70.608 250.279 23.094 

V Zn Cu Li Co 
( ppb l ( ppb) (ppb) ( ppb l (ppb) 

3N-n 434.633 8.194 1oe.m 21.486 13.456 
S.D. 55. 124 o.m 0.746 1.579 o.rn 
1Q.u. 12.683 8,179 0.689 7.347 7.018 

Fe Ca Cr Nd Ce 
( ppb l ( ppb) ( ppb l ( ppb) ( ppb/ 

ftern 303.!ll 219.095 101U41 -26.009 -o.m 
G. i. S. 796 3.735 9,602 21.584 52. 162 
: R.s.D • 2.902 1.m 0.946 82. 986 6931. 144 .... 

ftg As Na fto 
'N (pobl ( ppb l (ppb) ( ppb l ( ppb) 

~ I 31577 .026 37.912 -9.935 -12948.031 ~2.594 
s.». 392.557 o.m 15.855 0 .OOG 2.375 

~ .5.D. 1.243 I .669 159.589 0.000 2.876 

°' Ti Cd B K ftn 
(ppb) (ppb) (ppb) ( ppb) ( ppb) 

~m -0. 181 2s.m 728. 721 183783.710 4.m 
3.i. 1.845 2.677 6.774 2670.228 0.558 
~ R.s.D. 1021.029 10.m o. 930 1.m 12.m 

Ti 
( ppb l 

fte,n 19.rn 
u. 63.BOV 
~ i.S.t 327.W 

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

Corrected Counts SUtistics 
Task nm : ALL_Slft 

12:05 Pft Jm.ry 23, 1992 

Saaple Weight : l.0000 Solution Yolm : 1.00 

Sn 
(ppb) 

16. 998 
0.136 
0.802 

Ni 
( ppb) 

47.052 
2. 478 
5. 266 

S1 
( ppb) 
-15. 779 

72.277 
458.004 

Se 
(ppb) 

57.603 
34. 598 
60. 064 

. Sb 

(ppb) 
29.423 

103.540 
351.m 

-
-

0 

Si Al 
( ppb l (ppb/ 
3237.416 52025.976 

25.598 582.580 
o.m l.120 

La Eu 
( ppb l ( ppb l 

4.076 0.303 
6.m 0. 849 

m.m 279.b96 

Ba p 

( ppb) (ppb) 

1.261 996U24 
1.m 242.486 

97.855 2.434 

Ag Pb 
(ppbl ( ppb) 

o. 967 -19. 319 
3.368 5.rn 

m.m 28.124 

V Be 
(ppb) (ppb) 

10 .656 0. 808 
2. 631 o. 108 

24.68b l ••• ,, 
.) • J~,.1 

---·1.71: 



An,lrte Ch.one! nm (pulses 

0 I 

Id 
Hq 
Sn 
Si 
Al 
V 

Zn 
Cu 
Li 
c~ 
Ni 
la 
~u 
Fe 
c. 

Hd 

""'" s. 

; .. 

f 

Aq 

h 
Cd 

Sb 

Bt 
II 

6 

8 
9 

IG 
11 
12 
14 
15 
16 
17 
18 
19 
20 
21 
22 
24 
25 
26 
27 
28 
29 
30 
31 
·~ Js 

33 
34 
n 
36 
37 
38 
39 
40 
42 
43 
44 
4~ 

o.rn 
o.m 

·O. 066 
0.024 
i.m 
0,129 
5.489 

125 .022 
o.m 
0.643 
o.m 
0.252 
0.020 
0. 314 

-0.002 
-o. v46 
0.751 
1.m 
2. 241 
o.m 
0.097 
0. 032 
0. 080 
1.428 

27. 039 
o.m 
0.003 

·20.896 
o.m 
0.012 

-0.082 
0. 006 

-o.m 
o. 528 
3.m 

3o.m 
0.211 
0.010 
0 .019 

-0.008 
·0.089 

SJ. (pulses 

0. 014 
0 .012 
0, 016 
o.m 
o. 007 
o.b4o 
0.057 
o.rn 
0.046 
0 ,008 
0.012 
0.012 
0.003 

. 0.030 
0.001 
0. 017 
0:013 
0.006 
0.031 
M36 
0.022 
0.018 
0.013 
0.007 
0.219 
0.003 · 
0.007 
0,000 
0.005 
0.012 
0.009 
0.007 
0.014 
0.059 
o. 034 
o.m 
0. 006 
0.024 
0.007 
0.001 
0.015 

ldentib 1: R9 41 Dup 13AP89H Identity 2: l01H01l 
T,sk nm : ALL_Sln 

iu.D. lpulses 
WHC~SD-WM-OP-025 
ADDENDVM Io REV 0 

12:07 P" Jmm 23, !992 

Smle Weight : 1.0000 SoMior, Yolm : 1.00 
[1ri·Pe.1k lntfmtions : 3 Off·h,k Iotegr,tions : 1 

Zr Sr Bi h Hg SA Si 
(ppb) (ppb l ( ppb l ( ppb ) ( PP• l (ppb ) ( ppb l 

ne,n t.m 1.382 ·47.826 5.742 1500. 000 32.343 3542.767 
C ft 6.184 o. 464 17.027 12 .779 rn.m 9.491 37 .926 

.D. 91. rn n.m 35.602 m.m 28 . 949 29.346 1.071 

Al 
( pp b) 

51729 .381 
222 .486 

0.430 

---· 172 



·--
Zn Cu Li Co Wi Ld Eu WHC-SD-WM-DP-025 -

--

I ppb l ( ppb l ( ppb) I ppb ) ( PP bl I ppb l I ppb) I PP~ l ADDENDUM 10 REV 0 -

~e.n 476.984 10. 992 107 .077 24.609 7.082 ll'd.539 s.e4 •l . 730 
S. D. 6U 3° 0.731 2.690 1. 193 0. 625 7 .109 UOb 1.128 

Z U.D. I 3. 510 6.649 2.512 U 49 8. 81 9 8.029 So. 59 4 144.584 

Fe c. Cr Md Ce 51 Ba 
(ppb) (ppb) (p,b) ( ppb) ( ppb l ( ppb) ( ppb) (ppb) 

~WI 238.626 190 .757 934.304 21.691 93.497 39 .813 2.887 9830.233 
S. D. tm 1.009 13.D6 lb. I 51 ov. 928 53 .71 6 o.m 4 l . 481 
t LS.». 1.824 o.m I. 408 7 4. 462 65.W 134.m 27.m 0.463 

ftg As Ha fto Se Ag Pb 
(ppb i (ppb) (ppb) ( ppb l I ppb l (ppb) ( ppb) ( ppb) 

ftm 31194.m 29 .292 ·8,676 ·13003,076 83.754 -12.m U68 18. 714 
S.D. m.199 0.551 8.464 o.m 1. 675 31.545 2 .883 11.876 
~ R.S.D. 0.812 1.m 97. 560 uoo 1. 999 252.849 63.120 63.~&1 

Ti Cd B l ftn Sb V Be 
(ppb) I ppb) ( ppb) (ppb) ( ppb) ( ppb) (ppb) ( ppb ) 

ftw1 3. 659 25.126 667,801 mm.rn 20.397 14. 714 0. 929 0.000 
s. 1.899 2. 471 6. 786 m.m USO 131.810 4.521 Q.108 
~ U.D. 51.896 9.833 I. 016 0.413 2.845 895.815 486. 765 495442.219 

11 
D ( ppb ) 

ft~! ·198.543 
s .. 107.419 
~ R.; .D . ~4. 104 

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

C cted Counts St.t1stics 12:1~ Pft Jimry 23, 199Z 
Ta°sk r.m : ALL_m 
~e ~eigh1 : 1.0COO Solution ~olm : 1.00 
On-Pear. Jr.tm,ti on s : 3 Oft-Pei~. Integrations : I 
-· - ---------- .. .. .. ...... ----------------------·----___________ ... ---------· . 
Anal yte Channel ftm lpulses S.D. (pulses ~U.D. lpulses 

Zr 0.033 0.006 
Sr ? 0 .052 o. 006 • 
Bi 3 -0.061 o. 026 
I a 5 o.rn o. 017 
Hq 1.610 0.019 
Sn 0. 087 0 ,009 
Si 8 5.582 0 .020 
Al 9 IH.723 0.448 

10 0. 49! 0.039 
Zn 11 22. 600 0.072 
Cu 12 4. 759 0.00~ 
Li 14 0 .231 0. 006 
Co 15 8.299 o. 055 
NI 16 s.m o. 040 
La 17 -0. 006 0. O~I 
Eu 18 -0.065 0. 003 
h 19 12.581 0.012 
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-
1. 802 0.002 Ci 20 -... 

Cr 2,1 4.m 0 .008 WH C-SD-WM-DP-025 -
lid 22 0.093 0.030 AD DENDUM 10 REV 0 
Ce 24 0. 066 0. 008 

25 O.OLi 0. 0 I 4 
26 131.839 0 .178 
27 t.m 0. 020 
28 26 . 907 0.218 

~g 29 0. 210 0.902 
As 30 6.211 o.m ~. 31 -20.642 0. 000 

"o 
,, 
.i .. o.m 0 .005 

Se 33 2.m o. 010 
Ag 34 0.529 0.001 
Db 35 1.033 0. Olo 
Ti 3., -0.062 0.008 
Cd H 5.209 o.m 

38 3.794 0.038 
39 3o .m o.m 

"n 40 19 .711 0,016 
Sb 42 0.368 0.005 
V 43 2. 900 o. 011 
m 44 1.036 o. 003 
Tl 45 1.000 0.005 , --------------------- ... ------------ .. -- -------....... ---------------.. --..... --

.f f'.(1tity 1: R941 Spl rnm1-6 Identity 2: 10.1-501! 12:14 P~ Jrnuary 23, 1992 
T,sk nm : ALL_m 

pl~ Meiqh t : 1. 0000 Solution Voluae : 1.00 
1l In t~grations : 3 Off-Peak Jntegr,tions : 1 
. ----------.. ----------.. -.. -.. --- ... --... -- .... ------- .... -----------... ------

Zr Sr Bi h H~ Sn Si Al 
(ppbJ ( ppb) ( ppb) ( ppb l (pp1l ( ppb l ( ppb) ( ppb l 

tu -4. 724 1.087 -42.240 11. 908 4869. m 22.427 3603.m 59913.181 
u. 2. 683 0.246 21.m 10.m 1207.843 2 .116 13.466 186. 103 
+.lr.U. 56,801 n.m 65.032 88,506 2U04 9.435 0.374 o. 311 

Zn Cu Li Co Iii La Eu 
( ppb) ( ppb) ( ppb l (ppb) (ppb) ( ppb I (ppb) ( ~pb) 

,n 664.91B 1971.307 1088.714 22.437 1961.420 2027.524 -9. 508 -o, 477 
s .r•. 54. 499 6. 384 o. 746 0 .636 13.030 9. 550 4.m 0.188 
~ U.D. 8. l 96 0.324 0.069 2. 634 0. 664 0.471 42.859 39. 362 

Fe Cil Cr Md Cr, S1 Bil p 

( ppb) ( ppb I ( ppb) ( ppb) ( ppb) (ppb) ( ppb) ( pp b) 
ffe.n 41os.m 262.018 1802.200 -SU82 7.730 ·16.772 8039 .161 9347.045 
s.o . 3 .817 o.m 3.510 13.276 21.m 40.543 10 .m m. 26 1 
~ k. S. D. 0.093 0 .101 0.195 zz.m 276 .969 241. 739 0, 135 1.447 

"q As Ni ~o Se Ag Pb 
I ppb ) (ppb ) ( ppb) (pp b) ( ~p b) ( ppb) ( ppb ) ( ppb i 

"m 31040.917 40.90b sooo.m -1284U80 79.746 1112.m 198.808 1878.698 
u. 251. 299 o.m 19.536 0.000 1.o24 28.200 0.318 26,463 
~ R.U. v. 810 0 .818 0.244 0,000 2.036 0. 396 0. 160 1. 515 

Ti Cd B ~r, s~ V he 
( ppt) (ppb) ( ppb) (ppD l ( pp b) ( ppb) ( ppb I ( ppb ) 

---1,4 



"e in 
u. 
? U .D. 

1.581 
1.095 

69. 282 

221.806 
3. 973 
1.791 

756.496 185409 .019 1979.772 1991.305 
7. 484 923 .682 1. m .. 27 . 764 
0, 989 0.498 o.m 1.394· 

ii WHC-SD-WM-DP-025 
I ppb I ADDENDUM 

"e.n 
S. D. 
~ R.3.D. 

7459.560 
34, 689 
o.w 

(omc\ed Cou nts St.tmie: 
!ask nm : ALL_m 

12:25 Pft Jmuy 23, 1992 

Saaple ~eigtt : 1.0000 Solution Yolm : 1.00 
On-Peat. lntegrihon~ : 3 Off-Puk IntegritiOAS : 1 

~n;lyte Ct,innel ftm loulm U. lpulses ~U.u. Kpulses 
----·-.................. ............................................................... ...... .............. ..... .................................................... 
Zr o.m 0.004 
Sr ? o. 011 0.008 L 

6i 3 -0. 084 0.024 
Ti 5 -0.004 0.012 
H 6 1.m 0.008 
s~ 7 0.001 o.m 
C . 8 0.962 0.009 " 
Al 9 21.560 0.073 
w 10 u.057 · 0.020 

~r 11 0.281 0.001 
12 0.129 0. 004 

L f"' 14 o.m 0.009 
Lo 15 1) . 001 o. 010 
N 1~ -,),055 0.014 
Li 17 -0. 004 0 .002 
~ J 18 -0.0BS 0.003 
f, 19 0.196 0.003 
er- 20 1.199 0. 004 
C 21 ll.401 0. 011 
Ht'> 22 0. 031 o. 028 
C 24 0.034 0.009 
51 25 -0.033 0.007 
Ba 26 0.004 0.006 
? 27 o.m 0.007 

28 4.570 0.008 
ftq 29 0.046 0, 001 
As 30 -0.005 0.003 
Sa :;i m.m 2.m 
fto -~ l, 0. 049 UlO 
Se 33 -o. 019 0.008 
Ilg 34 -o, 114 0.006 
Pb 35 0 .038 0.005 
Ti l ' ,O -0 .1 03 0 .002 
Cd 37 -0.047 0.m 
B 38 o.m 0.002 
l . 39 5. 153 o. 048 
ftn 40 0.015 0 .006 
Sb 42 0.002 0,008 

\ \ 

10 REV 0 

2002.749 
7.364 
C.368 

194.701 
v.m 
0.25~ 

=~-175 
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y 

Be 
ll 

0. 017 
-o.m 
-0. 061 

0 .002 
0.001 
0. 006 

Identity 1: R941 Sa i 3AP89H Identity 2: I01H011· 21l·I01l 
!ask r. m : ALL_5 lft 
Suple Weight : 1.000v Solution Voluae : 1.00 
On-ha~. Inteqritlons : 3 OfHBk !nteqratfons : 1 

WHC-SD-WM~D P-025 
ADDENDUM lQ REV O 

12:25 Pft Ji.mry 23, 1m 

... -- .... ---------... ---.. -..... --.... ------ ..... -------------------.. -.. -.. ------.. -----
Zr Sr Ji h Hq 

( ppb) ( ppb) ( ppb I ( pp b I ( PP1 I 
~m -12.509 -o.m -66.328 -12.118 -mo.m 
S. D. 1.608 0.m 25.482 7 .663 533.827 
: P..U. 12.m 59.893 38. 417 &3.m 47.m 

Zn Cu Li Co 
( ppb I (ppb) ( ppb) ( ppb) (ppb) 

ftm 5U61 -21.m 14.082 1.663 2.m 
u. 28,567 0,089 o. 966 0 .882 2.465 
'. U.D. ~8.78i 0.419 6. 862 53.022 94. 909 , 

Fe Ca Cr Md Ce 
( ppb) (ppb) (ppbJ ( ppb I (ppb) 

" ~7 .205 m.824 164. 06 5 -86.055 -83.692 
S.D. 0. 999 o.m 4.475 12.575 24. 158 
, ;5. D. i. 746 0.443 2.728 14 .613 2&.865 ' 

ftq As Ha fto 
( ppb) (ppb) ( ppb) ( ppb) ( ppb) 
m1.m 4. 894 -18.857 216713.707 13. 502 

s . 8.820 0.219 3.725 1m·.m 3. 019 
~ R.5.D. 0. 168 4.478 19.752 o.m 22.358 

Ti Cd B ftn 
( ppb l ( ppb I ( ppb l ( ppb ) ( ppb) 

ftm -3.9 75 o. 981 120.846 31336.911 o.m 
? •. 9.282 o.m 0.398 291.712 v. 553 

~~ SJ. 7,097 39.273 o.m 0. 931 75.826 

Tl 
(ppb i 

"ean -1.m 
5.D. 38. 731 
~ R.SJ. 2m .026 

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

[orr~cted Counts Statistics 
Task nm : ALL_m 
Sillpie ~ei ght : l. v❖OO Solution Yoluae : 1.00 
Or.-f'e,I: lntemtions : 3 Off-Puk lnteqrations : 1 

An ,ily te Chmel ftm (pulses S.D. K~ulses ~R.S.D. kpulm 

0.017 0.010 

Sn 
I ppb l 

2.m 
5.851 

m.398 

Mi 
( ppb) 

0 .638 
3.408 

533.970 

S1 
(ppb) 
-m.m 

20. 84 7 
13.646 

Se 
(ppb) 

71. 602 
22. 865 
31. 9:i4 

Sb 
( ppb) 
-31.m 
4 5, 930 

14b. 962 

C. 
,1 ~l 

( pp b) ( ppb) 
554.602 8751.238 

5.766 30 . 371 
1.040 0. 347 

La Eu 
( ppb l ( ppb) 

-2. 716 -1.m 
8. 483 O.l7i 

312.309 9.799 

Bi 
( ppbi ( ppb) 

-1. 708 1669.209 
0. 368 48.715 

21.528 2. 918 

Ag Pb 
( ppb) (ppb) 

-5.494 77 . 272 
1.933 9.116 

35. 179 11.797 

y lie 
(ppb) ( ppb) 
-o.m -0.187 
1.446 UlS 

!5Ulo · m.m 

---·:176 
~~-



-----· ~ - ---~ 

Sr 2 0.006 0.009 
. ~I -0. 109 0.022 

l i -o.rn 0.-003 WHC-SD-WM-DP-025 
H~ 6 1.544 v.021 ADDENDUM 10 REV 
Sn 7 -v. 002 0.022 
Si 1. 082 0.009 
~l 22.u76 o.m 

1~ 0 .04~ 0. 011 
Zn 11 O.Mo U02 
Cc 12 0.132 o.~01 
I . 
d 14 0.023 0. 007 
Co 1 ~ 0. 014 0.012 
M1 16 o. 003 0.003 
LI 17 -c . 004 0,001 
~u 18 -o. ()63 0,011 
FE 19 0 .144 0.017 
C, 20 1.171 o. 003 
Cr 21 0.397 0.003 
Nd 22 o. 094 0.072 
Ce 24 0. 014 0.016 
S1 ~5 -o. 041 0.014 
ii 26 -0.004 0.013 

n 0.m 0.005 41 

s 28 4.702 o.m 
29 o. 042 0.001 

ris 30 -o.m 0.004 
II 31 m.m 1.756 
fto 'O ~- 0.042 0 .007 
3e 33 -0.022 0.007 

34 -0.111 o.m 
fb ' 35 o.m 0,008 
ijn 36 -o.m 0,019 
Cd 37 -0.001 0.021 
8 38 0.607 0.004 

39 5. 208 0.026 
~n 40 0. 071 0.002 
Sb 42 0,010 0.012 
y- 43 0.033 0 ,004 
Se 44 -0. 00 5 o. 001 
Tl 45 -o. 050 0,008 

------------------------------------------------. ------.. -------· .. -

ldentih 1: mt Duo 13AP89H Identity 2: I01H01!-211-I01l 
T,sk nm : ALL_m 
5dple ~eight : 1.0000 Solution Yolm : 1.00 
On-Peak lnlegr.tions : 3 Oft-Pu~ Jntemtions : 1 

Zr Sr Bi Ta 
! ppb J (DP~) ( ppb) (ppbl 

Ae.r, -12.m -v.m -92.510 -32.105 
5. 0. 4.m o.m 23.:i95 2.210 
: 1:.5.D. 35.m 47.757 2s.m 6. 883 

Za c~ Li 
( ppb l (ppb) ( ppb) ( ppb) 

ftean 37.360 11.m 14.933 1.222 
u. 16.080 0.179 1.m o.m 

Hg Sr, 

i PP• l I ppb l 
m.m 1.m 

1343.rn 5.087 
247.192 404.034 

Co Ni 
(ppb) I ppb) 

5. 744 14.467 
2.716 0. 688 

-!. 

-
-0 --

Si A: 
( ppb l (ppb) 
633. 800 sm.m 
un 4o.m 
0. 886 0. 455 

Li Eu 
( ppb) ( ppb l 

-2. 716 -1.647 
2.m o.m 

--- 177 



~ R.S.L. 

, ". J . b. 

"e ar. 
5. D. 
:: U .D. 

"Hn 
u. 
: U.D. 

It@ 

SJ. 
,. ! S.D. 

~j . v• l 

Fe 
I ppb l 

4C.m 

5.394 
13 . 344 

( ppb ) 
5404.129 

40. 059 
0. 741 

h 
I ~pb I 

·!. 716 
2.m 

147.m 

11 
f ppb l 

7UH 
58.976 
77.893 

1.)80 

C, 
! ppb l 
148.088 

o.m 
0. 341 

"q 
(ppL ) 

· 3.945 
0. 127 
3. 207 

Cd 
( ppb) 

2.927 
0.868 

29. 636 

10 .m 54.no 

Cr Nd 

i ppb l (ppb) 

102 .m · 57 .854 
1.279 

... , ,, ... , 
J~ ... . h. 

0.787 55 . 713 

As Ma 
! pph l ( pp b) 
• 33. 908 219241.878 

4.m 1085. 986 
13.:i61 o. m 

B 
fppb) ( ppb ) 

m.102 31669.m 
o. 753 m.m 
0.614 0 .491 

to i:,rected Counts Shtistics 
1m: All_Slft 

12:38 Pft Jimry 23, 1992 

t.mO Solution YGlm : 1.00 
un ·mt Integrations : 3 Ott-Peak Integrations : 1 

i-Jyte Chmel ftean Kpulm U. lpulm ~R.S.D. Kpulm 

J,r.. 0.037 0.005 
Sr 0.038 0.007 
I'{) -0. 041 0 .014 
la o.m 0.023 
fit 6 1.498 0.009 
'in 7 0.002 0.010 
Si 8 1.071 0.006 
Al 9 25.463 0. 064 

10 0.060 0.025 
Zn 11 3. 996 0.023 
Cu 12 o.885 0 .008 
L1 14 o.m 0.012 
Co 15 1.434 o. 006 
Ml 16 t.m 0.023 
Li. 17 -D. 002 o. 002 
Eu 18 -0. 057 o.m 
re 19 2. I 90 0. 036 
c. 20 1.047 o. 002 
Cr 21 0.717 o. 009 
Md ?? ... o, 131 o. 081 

24 o.m o. 010 
25 0.014 0 .014 

47 .m 4.758 86 .619 41.3:io -WHC -SD-WM-DP-025 
Ce s, Bi ADD ENDUM 10 REV 0 . .... 

( ppb l (pp b) ( ppb ) ( ppb ) " · HI. 184 -175 .605 -2.236 1659 .961 
4 5. 9?•) H.m 0. 763 :io . 700 
32 . 560 23 .763 KlvO ~. 21 ! 

"D Se Ag Pb 
( pp b) ( ppb l (ppb ) ( ~pL) 

11.m 64.m -4.m 30.788 
2.1 07 19. 101 t.rn 15 .080 

18.495 29. 741 32. :i06 48. 981 

~n Sb y Be 
(p pb) (ppb) ( ppb) I ppb l 

6.393 12.875 10.m o.m 
1).1 74 63.m 3.v29 o. 108 
2,722 m.m 29.053 24.m 

---178 



- - -

h 2b 22.m o.m -
WHC-SD-WM-DP-025 --

p 27 o.m 0. 00 I 
5 28 4. 714 0. 013 ADDENDUM 10 REV O 
ffg 29 0.046 0.001 
As 30 1.m 0.009 
Mi 31 :io4.032 0. 781 
ffo 32 0.057 0 .001 
Se 33 0. 402 0.019 
~g 34 0.023 0.008 
Pb 35 0. :'.04 0.619 
f I 36 -0. 068 0,007 
Cd 37 0. 786 0, 068 

38 0.669 0 .010 
39 5.343 0.009 

fto 40 3.343 0.021 
Sb 42 0.060 0.008 
V 43 o.m 0 .007 
Be 44 0,168 0.002 
Tl 45 0.096 0,010 

lde;A,ti ty I: R941 Sp~ 13AP89H Identity 2: 1011-5011-211-IOI! 12:39 Pft J.nuuy 23, 1992 . 
THk me : All_m 
S(.lp!e Weight : 1. 0000 Solution Yoluu : 1.00 
On-PHI'. lntegritions : 3 Off-PHk Integr1tions : 1 

-----------------------------------------------------------------
Zr Sr .Ii Ti H~ s~ Si Al 

( ppb l ( ppb l (ppb) ( ppb) , ( PP1) (ppb) (ppb) ( ppb i 
ftl~ -2.892 0. 550 -21.644 4 .041 -2434.783 2.m 626.540 1om.m 
S.D .' 2.m o.268 15.116 14.m m.210 2.388 3.978 26.590 
4 , .D. 78. 105 48.719 69 .841 355.191 22 .886 108.386 o.m o.m 

,.,.~ 
ZD Cu Li Co Ni Li Eu 

( ppb i (ppb) ( ppb) (ppb) ( ppb l (ppb) ( ppb l (ppb) 
ftm 62. 137 310.347 189 .628 s.m m.884 3o2.415 0.rn 0.087 
u. 35.373 2 .018 1.813 1.201 1.474 U27 o.m 0.568 -1 R.5.D. 56.927 0.650 o. 956 21.699 0.432 1.525 76.371 m.m 

re Ci Cr Nd Ce 51 Bi 
0' ( ppb) (p,b) (ppb) ( ppb) (ppb) ( ppb) (ppb) ( ppb) 

ftw, 709. 120 126. 907 296.461 -41.220 ·15.832 -12.801 1375,185 1613.723 
s.u. JI .781 0.261 3,767 36.363 26. 972 41.373 2,731 8.009 
: t5.D. 1.661 0,206 1.271 88. 217 170.362 m.m 0 .199 0.496 

s "• As Ni fto Se Ag Pb 
l ppb) ( ppb l (ppb) ( ppb) (ppbl (ppb) (~pb ) (ppb) 

flrn 5410.m 4 .821 1316.313 m010.m 16.13? 1266.208 37. 930 377 .912 
u. 14.437 o.m 11.704 482.795 o.m 54.m 2.548 34.947 
~ R. S. D, 0.~66 2. 024 0. 889 •l.215 2.264 4. 323 b.719 9.W 

Ti Cd I ftn Sb V Be 
( ppb l (ppb) ( ppb) (ppb) ( ppb) i ppb) ( ppb l (ppb) 

"m 0.723 35.966 134.965 32482.885 m.104 292.356 330.281 32.m 
u. 0.889 2.867 2.067 52. 789 2.098 U.130 5.122 o.m 
~ 1:.5.D. m.m 7.972 1.531 0,163 0.626 14. 410 1.551 0.871 

Tl 

--- :1. 79 



"e3n 
S.L 
~ u.o. 

(ppb) 
1102.420 

68.301 
b.196 

Corrected taunts Stitlstics 12:40 P" Jmary 23, 1m 
Task na•e: ALL _SI" 

I 

Saaple Weight : l.0000 Solution Yoluae: 1.00 
Or, -Pear. Integrilions : 3 Ofi-PHk lntegrilions : 1 
--.. ----... -..... --------.. ------------------------------------------------- .. 
Anilyte Chmel "m lpulses S.D. lpulm Zk.S.O. lpulses 
---- .. -------- ----- .. -------·----------------.. ---- ........ ------------------
Zr C.013 0,002 
Sr ? 0.010 0.001 4 

Bi -o.m o.rn 
Ti 0 .004 0.021 
Hg 6 1.512 0,013 
Sn 0,010 o. 004 
Si 8 o.500 0.004 

a.o 9 7.700 0.068 
w 10 0.022 0.023 

11 1.582 0,011 
Cu 12 0.297 0.001 
t:-P 14 0.012 0,001 

15 0. 434 0.009 
lb 0. 756 0.010 
17 -0 . 004 0. 001 
18 - (i. 084 0 .006 
I 9 0.791 0.m .. 20 o.m o. 003 

Cr ?• 
4 4 0.206 0.006 

~ 
?? o. 144 o.rn H 

24 0 ,042 0.003 

l!.. 25 -0.019 0,002 
&a 26 6.m 0.029 

27 0.085 o. 001 
s 28 1.360 0.m 

2, 0.027 0.001 
As 30 0,302 0 .012 
Ila 31 1•)4.879 0.599 
~c '? ~- 0.010 0.008 
Se 33 0.048 o .oo~ 
Aq 3~ -0.078 0,002 
p~ 35 0.078 0.010 
li 36 -o. 098 0.002 
Cd 37 0 .210 0. 046 
F 38 o.m 0.007 

39 l.480 0.010 

"n 40 1.188 o. 006 
Sb 42 0. 026 0.023 
V 43 0. 146 o.m 
Be 44 0. 041 0. 002 
Tl 4~ -o. 051 0 .004 

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

WHC-SD-WM-DP-025 
ADDENDUM lD REV O 

---180 
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Sf.~ JI[ HY ·1t.. 
ldentit;- I: m1 ya 13AP89H Identity 2: 1011-50.1-0.51!-101 12:47 P" Jmuy 2:) , 199: 
la s~ nm : ALL_Sl" WHC--SD-WM-DP~025 
Suple ~eight : 1.0000 Solution Yoluae : 1.00 ADDENDUM 10 REV 0 
On-Pe!k Integrations : 3 Off-Peak lnteQrations : I 
--------------------------------- .... -------· -----------· ---------·-----

Zr Sr Bi I a Hq Sn Si Al 
( ppb l ( ppb) ( ppb ) ( ppb) (PP•) ( ppb ) ( ppb ) ( ppb) 

"ean -14.188 -0.604 -35.608 
I 

-7. 228 -im.478 4.171 m,132 2993.rn 
S.D. o.m 0.023 1s.m 13.m 825 .801 0. 944 2.318 28 . 137 
; U.L 6. 719 3 .849 42.554 10s.m 53.503 22. 64 2 0,927 0, 94(1 

Zn Ca Li Co Hi La Eu 
i ppb l ( ppb) (ppb) (ppb) ( ppb) (ppb) (ppb) ( ppb) 

"'~n 10.m 94.m 53.152 o. 170 104,893 193.845 -z.716 ·1.691 
S. D. 32.125 1.014 o.m o.m 2.035 2.435 2.m 0. 406 
~ R. S. D. 308.167 1.069 0.437 34.m I. 940 1.256 86.619 24.019 

Fe Ca Cr Md Ce 51 Bi p 

(ppb) (ppb) (ppb) ( ppb) ( ppb) (ppb) (ppb) ( ppb J 

"m m.m 64.632 82. 730 -34.924 -6,),130 -111.079 394.679 m.m 
5. D. 7.612 o.m 2.m 24.561 7,116 s.rn l.740 6.936 
~ .v. :i.022 o. 903 2,964 70.326 1 !. 834 5.362 0.441 1.m 

"9 As Ma ~o Se Ag Pb 
( ppb) ( ppb) (ppb) ippb) ( ppb) (ppb) (ppb) ( ppb J 

"ean 1546. '.,88 o.m 376.273 6~787.193 1.055 m.m 5. 944 149.112 
' 29.029 - 0,127 1 s. 498 :i70.542 2.b3~ 13. 816 o. 550 17.837 .. 

~ R.S.D. 1.877 19.244 4.119- 0.572 249.795 4.m U58 I I. 962 

Ti Cd I K 

"" 
Sb y Be 

(ppb) (ppb) (ppb) (ppb) ( ppb) (ppb) t ppb ) ( ppb) 
"e,u -3. 388 11.765 52,369 9144.485 118.690 102. 971 89.173 9. 017 
S.D. 0.282 1. 948 1.397 58. 2 6 7 0. 612 m.m 3.133 0. 388 

• 5.D. 8.327 lb. 561 2.667 o.m 0,515 125.516 3.514 4.307 

Tl 
{ ppb) 

~etn 204.638 
u.m 

~ 11.S.D. n.~10 

--------------------.. ------------·--------------------------·---------

Cormteo Count~ St,tlstm 12:51 Pft Jm,ry 23, 1992 
i .st nm : ALL_Slft 
Suple Weiahl : l.0000 Solulioo Yolm : 1.00 
Ordeal: lntegrat1ons : 3 OfHHk InteQr.tions : 1 

r.r1ibte Channel ftm lpulm S.D. lpulm ~R.S.D. lpulses 
. ------ ---- .... -·--------- ........ ·--------· ..... -- ·-----------------------... ----
Zr 0 .005 0 .007 
Sr 0. 006 o. 004 
Bl -0. 045 0.007 
I• 0.001 0.005 
Hg 1.500 0.011 
'3n 7 -0 .011 0.008 

~~-181 



Si 8 o. 401 0. 005 
Al 9 6.678 0.030 

10 O.Olv 0.011 WHC_'.""SD- WM-DP.- 025 
Zn 11 o.624 ,j. 003 ADDENDUM -10 REV 0 

1;: 0.072 0. 004 
14 0 .001 0. 006 

"" 15 0. 017 o.013 
Ni 16 -0.059 0. 013 
La 17 -0.002 0. 001 

I 

Eu 18 -0.075 o. 009 
Fe 19 o. 057 o. 007 
Ci 20 1.090 o.m 
Cr 21 o.m o. 008 
Hd ·~ U71 0,021 ... 
Ce 24 0,016 o.m 
Sa 25 -0. 028 0.004 
Bi 26 0,012 0.003 
p 27 0,084 0, 002 
s 28 1.350 0.016 
"g 29 0.028 o. 001 
As 30 0.003 0.012 
Wi 31 104.088 o.m 

'? J, 0 ,014 0.002 
33 -0.041 0.007 
34 -0, 105 0.004 
35 O.Oh9 o. 014 
36 -0.099 o. 004 
37 -0.048 0. 014 
38 0.199 o. 005 
39 1.470 U09 

•- 40 0.049 o. 003 
42 Q.002 0.009 

re' 
43 o.m 0.002· 
44 -0 ,008 0.002 
45 -0. 0 56 0. 005 

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

ntil) 1: mt Sa rnmt-6 Identity 2: l01l-S01H,511-l01 
Task nm : ALL_$!" 

pie Weight : 1.0000 Solution Volute : 1.00 
OD-Peil In te mtions : 3 Off-Peal In tegrations : 1 

Zr Sr Bi Ti 
(ppb) (ppb ) ( ppb) ( ppb) 

~E,n -11.rn -o.m -25.484 -9.142 
s.o. 3,049 0.168 7.m 3. 375 
? k.U . 17.060 22.709 29,m 36.922 

Zn Cu Li 
( ppb) ( ppb l I ppb l (ppb) 

~rn -7. 309 9.m o.m -1.018 
S .D. !U83 o.m 0 ,879 0.614 
~ R.S.D. m.m 2, 925 103,ll8 60.m 

Fe c. Cr Nd 
( ~pb l ( ppb) ( ppb l (ppb) 

I! .877 134.538 47.713 -67.m 

12:52 P~ Jm.ry 23, 1992 

Hq Sn Si 
I pp1 l !ppb) I ppb l 

·230U48 -0, 787 184.m 
?H .963 I. 792 3.119 
31.m 226.494 1.688 

Co Ni La 
(Hb) ( ppb i {ppbi 

6. 374 -o.m o.792 
2.958 !. I 5~ 4.075 

46.407 798.69! 59.m 

Ce 51 Ba 
( ppb) (ppb) I ppb l 
-m.m -137,882 -1.240 

. 

~! 
I ppb l 
zm .112 

11 . 274 
0. 476 

Eu 
( ppb) 

-1.m 
o.m 

49,065 

p 

( ppb) 
508. 633 

---·1s2 



S. D. 
: U.t. 

"edn 
S. D. 
~ U.D. 

"e,n 
5.D. 
: U.D. 

"m 
S. D. 
~ R.S.D. 

' 

2.m 
19.846 

( ppb l 
1m.m 

16.264 
1.191 

Ti 
(ppb) 

-3.rn 
o. 564 

16. 434 

Tl 
( ppb l 

33. 520 .... ., .... 
,1,),. ,)j 

99.142 

Corrected Counts Shtisti cs 
nm: ALL_Sln 

0.873 3.169 ~. 223 
0.649 6,642 13.574 

ftg As Ma 
( cpb l ( ppb) ( P?~ i 

0.877 ·9 .012 64297.763 
0.127 14.877 Z31.708 

14.433 t6s .m 0. 360 

Cd B' 
(ppb) (nb) ( ppb) 

0.9 39 41.431 9082. 051 
0. 588 1.001 51. 387 

62.676 2.416 0. 566 

S.upie Veighl : 1.0000 Solution Volm : 1.00 
n hat lntegnllons : 3 Ott-Pu!: lntemlions : 1 

ti'hte Chmel ftw, lpulm S.D. lpulm ?R.S.D. r.pulm 
-·--.. ·-· ----·------·-----------------· ---------· ----·----------- .. -----.. ,... 
Zr 0 .004 o.m 
,Sr- ' -9.001 0.002 .. 
Bi -o.m 0.003 

5 -0.032 0.006 
Hg 6 1.517 0.034 

'"S'IT" ~ -0. 047 0.009 I 

Si 6 o.rn 0 .005 
~ 1.520 0.012 

10 0.026 0.014 
n II s.m 0.039 

Cu 12 2.m o.m 
Li 14 -0.021 o. 006 
Co IS 2. 036 0.021 
Wi 16 1.?42 0.020 
Li 17 -0. 002 0,001 
Eu 18 -o. 097 0,008 
F~ 19 1.460 0.004 
"· 20 2.940 0. 024 •• 
Cr 21 1.197 o.m 
Ud 1'• o. 060 0.012 .... 
CE 24 0.015 O. u08 
51 25 -o. 054 0.008 
&1 21, 8.013 0.059 
p 27 0.004 0.005 
5 28 o. 018 0.003 
ftq 29 2.Ul 0. 018 
As 30 o.m 0 .014 

25.b56 10.738 0. 21 I 1~.013 
18. 930 . . 7. 788 17.037 ') "' ' "" 

... J 01. WHC-SD-WM-DP-025 
ADDENDUM 10 REV 0 

"o Se Aq Pb 
( ppb l I ppb) ( ppb ) ( ppb ) 

2.:i21 33.793 ·2.740 132.209 
0.483 19.m !.20~ 24.m 

20.830 58. 362 43. 898 10 .m 

"n Sb y Be 
( ppb) (ppb) ( ppb) ( ppb) 

4.Zlo -27.576 2,782 ·0 .124 
0. 306 50.052 1. 390 o.m 
7.m 181.505 49.m 229.169 

- I 

~~-1.83 



Na 31 0. 831 0. 007 -.,_ 

"o 32 1.501 0. 018 WHC-SD-WM-DP-025 
5e 33 0 .1 56 o. 009 ADDENDUM 10 REV " 0 
Ag 34 1.488 0. 007 

3~ o.m 0. 009 
36 3.488 0 .042 

1. 8 " 11.m 0. 091 J , 

r 38 2 .261 0.032 
( 39 o.m 0 .014 
"r, 40 uoo 0. ~52 
5b 42 o.m 0.012 
~ 43 0. 715 0.006 
~e ~4 2.490 0.027 
Tl 45 0. 01 l 0.002 
------·-----· ------ .. -------- ...... -----------------... ·----.... ------- .... -----

ldentih 1: CCY-2 ldeotity 2: CCV 12:56 P" Jamry 23, 1992 
Task nm : All_m 
5.tpl e Weight : 1.0000 Solution Yoluae : 1.00 
On-PHl lntegritions : 3 OH-Peak lntegritions : I 
--.. ---.. --.. ---.. -.. -- ..... --------- .... -----.. ----..... ----------------- .. ----.... -.... 
0 Zr Sr Bi h Hg SA Si Al_, 

( ppb) (ppb) ( ppb) (ppb) { ppt) (ppb) (ppb) ( ppb) 
ltm ·18.004 -1.03:i -276.483 -30.191 ·1195.652 -9.207 364. 968 426.478 
S.D. ~.m 0.081 3.200 3. 551 2200.m 2.008 3. 387 ~.rn 
~ .S.D. li.469 7.792 1.m 11.763 184.731 21. 80 7 0.928 1.181 

~ Zn__, Cv- Li CI>-'"' Ni L. Eu 

r. I ppb l ( ppb l ( ppb) (ppb) ( ppb l (ppb)- ( ppb i (ppb) 
13. 998 446.587 m.m -3. l 91 482. 997 476.781 6. 792 ·2.536 
19.585 3.445 3.371 o.m 4.878 4. 818 4.075 0.516 

.. I\ I;), D. 139. 910 0.771 0.705 20. 518 1.010 1.011 59.995 20.m 
~ 

Fe_ Ca_ Cr_ H~ Ce 51 Bo- p 

( ppb) ( ppb l ( ppb) ( ppb) ( ppb l ( ppb l ( ppb) ( ppb) 

.W.n m.m m.m 497.217 -75.308 -136.471 -rn.m 486. 776 -48. rn 
S. D. l.HB U53 6.297 5.592 23. 713 24.976 3.m 32 . 777 

.SJ. 0. 278 u. 907 1.266 7. 426 11.m l l .654 0.733 67. 531 

0' "g_ As_ Ni...... ftQ...__ . Se Ag Pb -( ppb) (ppb) ( ppb) ( ppb) ( pph) (ppb) (ppb) ( ppb) 
ftm -7.001 490.220 m.m 435.009 472.985 505. 609 m.m 476.918 
S.D. 2 .884 3.848 18.606 4.559 5.m 23.939 Z.067 16.m 
~ R.U. 41.193 0.785 U61 1.048 1.179 4.735 o.m 3.430 

Tr--. Cd - B ~ 
[ ftr, .... Sb~ v_ Be 

( ppb) ( ppb) ( ppb) ( ppb) ( ppb) ( ppb ) ( ppb) ( ppb) 
fteH 482.611 476. 931 m.sM 4840.536 481.393 426.580 484.534 46.\.013 
S. D. 5.693 3.829 6.453 82.476 5.238 08.527 4.012 4. 993 
~ U.D, I.! 80 0. 803 1.429 I. 704 1.088 16.064 o. 828 ! .0 71 

Tl_ 
( ppb l 

ftBn '.10~.m 
5.L 14.064 
.. n c- . B. 2. 8~0 

--- 184 



Cor rected Counts Slid1stics 12:58 P" Jmary 23, 1992 
Tasr. nm : m_m 
Sdple Ve1qnt : 1.0000 Solution Volu1 e : 1.00 
On-Pe,k Integ r,lions : 3 OfHe.k lntegraticns : 1 

An.lyte Chmel "rn (pulses 

Zr 
5r 
ii 
Ta 
Hq 
Sn 
Si 
Al 

' Zn 
Cu 
Li 
CCI.
Ni 
L 
Eu 
Ft-0 

Cr' 

ll~ 
Ce 
St-.(' 

B. 

"M 
Se 
A,P-. 
Pb 
Ti 
Cd 
B 

"n 
Sb 
V 

Be 
ii 

3 
5 
6 
7 
8 
9 

10 
11 
12 
l 4 
15 
16 

18 
19 
2il 
21 
n u 

24 
25 
26 
~7 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
42 
43 
44 
45 

0. 008 
-0. 008 
-0.055 

o. 007 
1.514 
0. 015 
0.086 
0.312 

-o. 019 
0. 050 
0.047 

-0.015 
·O. 005 
-0.106 
·O. 003 
-0. 091 
· 0. 009 

0. 203 
·0.019 
-0.010 
o. 015 

-0.031 
-o. 017 
0.020 
0.024 
o. 007 

-o. 013 
0.052 
0 .006 

-0. 050 
-0.122 
-0.005 
-0 .114 
-0. 084 
0 .006 

-0 .071 
-0. 004 
0. 019 
o.m 

·v.008 
·0.058 

S.D. kpuim 
I 

0.001 
0. 003 
0.031 
o. 007 
0 .007 
0.006 
0.005 
0.013 
0,045 
0.004 
0.009 
o. 008 
0.017 
o. 006 
0.001 
0.003 
0 .007 
0,001 
0.001 
0.076 
0. 005 
0. 005 
0.005 
0.002 
0.009 
o. 000 
0. 009 
o. 010 
o.m 
0.010 
0.004 
0.006 
0.003 
0. 010 
0.003 
o. 004 
0. 004 
o. 009 
0. 003 
0.001 
0.004 

a.S.D. lpulm 

ldEn tit.1 I: CCM Identity 2: CCV 12:59 Pn Jmary 23, 1992 
Task nm : m_Sl~ 
Suple Veiqht : 1.0000 Solution Volm : 1.00 
On·PHk Integrations : 3 Off·Pe•k Integr,tim : 1 

WHC-SD-WM-DP-025 
ADDENDUM 10 REV O 
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Zr Sr Fi l • HQ 
-Sr, S1 Hi -=., 

( ppb) ( ppb l i ppb) l ppb) (p p1) (ppb) ( ppb) ( p pb l 
WHC-SD-WM-DP-025 "rin -16. m -1. m -36 .306 -s.m -1m.on S. ~72 ' -23.099 -7~ . 187 

u . 0.529 o.m 32. 183 4,614 443.926 1. 300 .., -:"'')') 5. 260 
ADDENDUM 10 REV 0 ; 

J,Ju. .. 
I U09 9.m 88 . 644 83 . 489 31.416 24.661 1U81 6. 996 

Zr: Cu Li Co Wi La Eu 
\ ppb) i ppb I I p~b) ( ppb l I ppb i ( ppb l ( PP bl i ppb l 

Nern -4 7.072 -H.151 -1, 873 -2.614 1.180 -11.m 4.076 -2. 168 
S.L i3.110 0 .322 1. 983 o. 769 3. 943 1.514 U06 0. 209 
~ i!. 5. D. 134.070 0.767 40 .695 2? .m 33U43 13. I 43 l!S .m 9. 644 

fe Ca Cr Nd Ce S1 Bi f 
( ppb) I ppb / ! ppb) I ppb) (ppb/ ( PP b) ( ppt) ( ppb) 

· ffe•n -9.806 -15.468 -11.719 -103.260 -IJ8.356 -147.809 -2, 989 64,747 
5. D. 2. 22~ il.097 0. 483 34.223 12.750 14,990 ~.m 13 .8 71 
~ I:. 5. D. nm o.m 4 .124 33. I 42 9.215 10 .141 9.2¢3 21.m 

5 ~q As Na "o Se Ag Pb 
I ppb l ( ppt l (pp bl ( ppb) (ppb) ( ppb l ( ppb i ( ppb) 

"e an ~. 751 -3.652 -29.244 -46.999 0.000 20. 018 -8.m -1.812 

rN 10.477 0,000 10. 971 6.277 1.624 28.756 1.323 9. 975 •• I 

,. . J. 22v.501 0.000 37.515 13.355 7215889.m m . .149 10.m 550.604 

Ti Cd B r fln Sb Be 
( ppb l ( ppb) (ppb) (?pb) ( ppb l ( ppb) I ppb) ( ppb) 

flean -s. 510 -0.560 3. 116 -224.710 -1.02i 66.197 ;.013 -C062 
s .. u.m 0.437 0.526 21. 219 o.rn 49.747 l. 749 0. 187 

:~fD. 6.506 78.085 16,888" 9. 443 42 .m 7U49 58 .031 300.!0~ 

Tl 
( ppb i 

" in 17.ll~ 
S.D • ZB. 129 
~ . t D. liiU82 

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

M 

C(Ol"Ected Counts Statistic, 1:00 Pft Jmuy 23, 1992 
ias k nm : HLL_m 
5aaple ~eight : 1. 0000 Solution Volm : 1.00 
Ode,l lr1tearations : 3 OfHe~k Inteqntions : I 
--- .. -...... ------ .. ---- ... -........ --- -----·----·-----· ---------· .. --------- ..... ---
AH!yte Channe l Ntan lpulses S,D, lpulm ZR.S.D. lpulses 
----·-------·-----·---------------------------·-----------------------
Zr -0. 033 0. 007 
Sr m.m I. 521 
Bi -0. 083 0.013 
) . 0 .005 0.005 
Hq 6 1.m o. 010 
Sn 7 20.m 0.172 
S1 0.074 0. 003 
Al 0.141 0.011 

IC• 0.613 0.023 
11 100.m o. 620 
12 20.m o. 124 

.... __ .. 
---- 1.86 



-
Li 14 95. 97 b 0. 482 -.. 

· Co I 5 40.264 0.230 
Hi 16 19.BU 0.128 -WHC-SD-WM-DP-025 
Ld I 7 -0. 006 0.001 ADDENDUM 10 REV 0 
Eu 18 ·'J.072 0. li04 
re 19 IU97 0.130 
C, 20 55.633 o.m 
Lr 21 II.Su:: 0 .068 
Md ,. o.m UIS .. 

I 

Ce 24 0. 069 o. 004 
51 Z5 -o.m o. 003 
B, , ' .o 16~.126 1.065 
p 27 0.171 0.007 
s 28 0.122 0. 008 
~g 29 22. 309 0.137 
A~ 3~ -0. 0•)3 0.008 
Na 31 I 5. 889 0.058 
flo .. ~- -0. 009 0.006 
Se :i3 0 .409 0.012 
~g 34 1.063 o.m 
Pb 35 0.014 0.006 
Ti 3o -0.116 0 .005 

37 220.579 J.079 
36 23. 718 o. 124 

[ .. 39 0.792 o.m 
~n 40 47.099 o.m 
Sb 4:'. 0.856 U06 
Vt'\~ ti 0. 02:i 0 .003 
Be 44 -0.005 uoo 
Tl . 4~ -0.065 0.002 

Identity !: SST! STD IB48AC ldentit)' 2: Direct 1:01 Pn Jmuy 23, 199Z 
lt" , nm : m_Slr. 
St1ple Weigt,t : 1.0000 Solution Yoluae : 1.00 
Oftoolltak Integrations : 3 Ofi·Ptak Integrations : I 
... -..... -... ------------------- .. ---- .. --.... -----------------------------------
M Zr Sr Bi Ta H~ Sn t ' ,l Al 

nfln" 
ippb) ( ppb I ( ppb) ( ppb I (pp1) lppb) (ppb) l ppb) \ 
-JUOO 97os.m -64.m -ti.590 -m.m 4858.878 -31.459 -146.m 

S.D. 3.302 61.220 13.343 3.375 653.260 40.m 2.016 4.396 
~ P..U. 9. 408 0 .631 20.550 51.217 103.621 o.sn 6. 409 3. 004 

Zn Cu Li Ca Ni La Eu 
( ppb) ( ppb l ( ppb l (ppb) ( ppb i (ppb) ( ppb ) ( ppb i 

nein 821.2')3 9608.592 4757 .472 9772.276 9507 .369 4745.855 -10.866 -0. 889 
SJ. 32.749 55.320 2s.m 49.053 54.278 30. 554 2.m o.m 
:; P.. S. D. 3.988 c.m o.m 0. 502 '"C'?t 

U • JI Jo 0. 644 21.m 27. 70 I 

Fe C, Cr Hd Ce 51 Ba 
(ppb) (ppb) . ( ppb l ( ppb) ( ppb) (ppb) ( ppb J lppbJ 

"em 4764.765 9356.357 4935.892 -44. 466 16.212 -1081.947 9764.398 1112.040 
3.D. 42.m 58.534 28.439 8.005 10.705 10.317 6~. 984 48.550 
~ R. S. D. 0.891 o.rn o.m 18.003 66. 028 0.954 0.666 4. 366 

"q As Ma no Se Ilg Pb 
( ppb I ( ppb) (ppb ) ( ppb l (ppb) ( ppb) (ppb) t ppb ) 

------· 1.87 



fteiA 
5.D . 
~ R.S.D . 

ne,r, 

u . 
! k. S. D. 

ftm 
5J. 
: UJ. 

34 .m 
9 .107 

2 ~. 062 

Ti 
I ppb l 

-5. 736 
o.m 

lG.911 

Tl 
i ppb) 
·34. 458 
lt 639 
42.483 

mun ·15.328 m8.m 
30 .1 07 9. 683 35. 585 
o.616 63 .172 0.365 

Cd i K 

( ppb) (ppbi ( ppb ) 
9270,923 4718 .687 4989 .574 

45.319 24 . 70 1 31.005 
o. 489 o.m 0.621 

I 

Corrected Count~ St at1s t1Cs 1:03 Pft Jinmy 23, 1992 
!ask nm : ALLJ! ft 
Suple ij ei~ht : 1.0000 Solution Volute : 1.00 
0 it. Integrations : 3 OfHeik Integrations : 1 

Ali'nyte Chmel ftein (pulses S.D. (pulses :U.D. Kpulses 
----- .... --... --... ------ ........... -------·------·-------· ---------- .. -·-----------
DD -o.m 0.006 

" M24 0.014 . 
Bl U39 0.043 

5 -0.019 0. 003 
6 1. 539 0.017 
,. -0.049 o.m 

JI 8 0.014 0.004 
1. 160 o.m 

V 10 -0. 032 0. 019 
11 0.227 0,006 

~ 12 0 .103 0.003 
L1 14 -0.001 0,018 

15 -v.010 0.005 
tli Iii -,).070 0.011 

17 .1.243 0,002 
Eu 18 7~.403 0.183 
f e 19 0 .020 o. 006 
C, zo o.m 0.001 
Cr 21 -0.007 0.010 
Md 

,, 11.m 0,061 Ll. 

Ce 24 1. 814 o. 007 
51 2~ 1.751 0.010 
&, 26 ·0.406 0.011 
? 27 o.m 0 .003 

28 0.013 0.009 
ftg 29 1).012 0.001 
As 30 Q.079 0.002 
Ha 31 0.081 0,006 
fto 32 0.009 0 .004 
Se 33 -0.053 0 .005 .. 34 15.903 0.068 

35 2,600 0.028 

-4 .rn m.m 368 .m J~ . i1Jj -- , 

1.m .. 39. 800 1.433 11. 01~ WH C-SD-WM-DP-025 ~ 

3~ .m- 16.319 • 0.389 J~.m ADDENDUM 10 REV 0 -
~ 

~ .. -ftn Sb y Ir 
I ppb l ( ppb l (ppb ) ( ppb ; 
4725.362 4683. 14c 3. 24 '., ·O. 062 

25 ,337 3~•.03Z i.m 0 .000 
c.rn 0. 748 53.889 0. 000 

------i88 



~~~ 

Ti 36 ·0.1 34 0 .002 -· 

. Cd 37 -0. 087 0.028 WHC-SD-WM-DP-025 
h 38 -0 . 003 0. 01 I ADDENDUM.. 10 REV 0. 
i 39 ·il.049 0.009 "' 

"n 4v -0. 00 7 C.002 
Sb 42 -0. 003 uoo 
\' 43 o.m 0. 001 
~e 44 -0. 008 0. 001 
Tl 45 -0.047 o. 004 

I 

Identity I: sm m mm Identity 2: hmt 1:04 p" Jm.ry 23, 1m 
1.s~ we : ALL_5Ift 
Smle Weight : 1.0000 Solulioo Yoluae : 1.00 
On-Peal Integrations : 3 Off-PH~- Integrations : 1 
-----.. ---.. ----.. ---------.. ----.. -------------------.... ------.. --- ... ----... ---

Zr Sr Bi T. HQ Sn Si Al 
( ppb) ( ppb) (pp~) ( ppb} ( ppa) (ppb) (ppb) ( ppb ) 

ftein ·80.589 -0. 027 4984. 378 -21.899 217.391 -9.837 -70. 838 277 .072 
5.D. 2. 604 o.m 45.m 1. 914 1109.m 5.452 2.877 9.m 
: LU. 3.m 2029.459 o.m 8.738 510.294 5S. 426 4.m 3.299 

V Zn Cu Li Co Ni La Eu 
(ppb ! (ppb) lppb) ( ppb) lppb) (ppb) (ppb) I ppb i 

ftm -65.m ·26.179 8,202 -1. 222 -0. 0 79 -2.938 5078.915 4972.271 
26 .177 o.m 0.746 1.848 1.165 2. 504 8.m 11.910 
39.m I. 998 9 .097 151.230 1481.415 85.239 0.167 o.m 

Fe C1. Cr Nd Ce 51 Ba p 
( ppo) (ppal ( ppb) (ppb) ( ppb) ( ppb) (ppb) ( ppb) 

fte n -c .108 10.767 -6.557 5123.614 4949 .211 5161.193 -26.735 83.242 
S. D. !. 800 0.174 3. 993 27.m 18. 541 29 .831 o.m 22.m 
~Tu. 1660. 344 o.m 60.891 0. 536 o.m o.m 2. 540 26. 784 

.. 
"9 As Na fto Se Ag Ph 

I ~p~ l ( ppb) (ppb) (pob) (ppb) ( ppb) ( ppb) ( ppb ) 
ftBr. -9. 827 -2.484 88.576 -29.269 0.844 10.132 5os3.m Hl7.270 
s ~ 9.866 0, 127 2. 980 3. 517 1.141 12. 818 21.m 51.364 
~ ts.t. 111.m 5.094 3.365 12.016 Li5.205 126.506 0.424 1.089 
0-

Ti Cd K "n Sb y Be 
( ppb) ( ppb) ( ppb) (ppb) (ppb) (ppb) (ppb) (ppb ) 

"ean -8. 266 -0.686 1.392 -91.785 -1.m -5e.rn 27.796 -o.m 
S. D. o.m 1. 163 2. 182 54,824 0. 15j ll ,847 o.m o. 108 
? U.D. 3.413 169,526 156.710 59. 731 10.942 54 .131 2.500 86.618 

Tl 
( ppb l 

"m 94,467 
S. D. 3o.m 
~ R.U. 32. 448 

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

Ccrmted Counts St,tistics 1:05 Pft hmry 23, 1992 
J;;k nm : ALL _m 

l --· 1.89 



.... . ,. . ' .... , " ~ . . , .',/ ',/'t, ... Li, .. ~£.iu ,w lu •c • J. . .. ,,, 

On·h•k Integritim : 3 OfHe•k Jntegntions : 1 
·····································································- WHC:.-SD-WM-DP~02 5 
i\nil ~te Ch;nnel "w lpulse, S.D . lpulm ~R .S.D. loulm ADDENDUM -10 REV 0 
------ -. -·- ... ... -- ·--- ----- -·----·-- ------- ------ -- -- ..... ----------- --·---

22 . 899 0. 14 ~ 

" 0 . Ii 10 0.001 L 

Bi ·!.822 o.m 
r • 1U16 o.m 
Hq 26.689 o.~97 
Sn 0.070 0,046 
S1 12.m 0.077 
~l 9 12.037 0.051 
V 10 31.069 0. 171 
Zn 11 0.177 0. 015 
Cu 12 0.056 0.005 
Li 14 ·0.020 o. 006 
Co 15 ·0 .061 0 .017 
~i 16 0.287 0.021 
L, 17 ·0, 009 0.001 
Eu 18 ·0.m 0.004 
Fe 19 0.015 0.011 

20 o.m 0.003 
Cr 21 0.015 0.003 

'" ·0.127 0.080 LL 

Ce 24 o. 031 o. 004 
25 ·0.096 0. 004 
26 ·O. 006 o. 004 ,, 

1.497 0. 008 LI 

£St:, 28 4 .601 o.m 
29 0.012 0.000 
30 3.958 o. 014 

"' 31 0.128 0.014 
32 s1.m 0.100 
33 1.491 0. 014 
34 -0.081 0.022 
35 ·O.m 0.005 

Ti 36 36.m 0.178 
37 ·0.230 0. 069 
38 0.030 0.013 
39 -o.m 0.012 

"~ 40 0.010 0.005 
Sb 42 0. 008 0. 0 I 1 
V 43 14 .204 0.086 
Be 44 53.137 0.301 
TI 45 o.rn 0.004 

Identity 1: sm m 3B48AD Identity 2: Direct 
hsk nm : ALL_m 

1:06 PN JmH) 23! 1991 

SaaplF ~eig ht : 1.0000 So lution Volute : 1.00 
On·Puk Inteir•tions : 3 Otf·Peil lntegr•tions : l 

Zr Sr Ji Ta Hg 
( ppb l (ppb) ( ppb) ( ppb l ( PP• l 

10466.317 · O. 604 ·188U09 10014.671 164-)434.783 
i,6,292 0.023 21.258 3U85 635U09 

Sn Si 
(ppb) (ppbl 

18. 414 8206.837 
10.m 50.648 

--. 
... 

Al 
( ppb) 
4795.381 

21.011 

l .90 



: R.SJ. 0. 633 3.849 1.127 o.m 

¥ Zn Cu Li 
( opb l ( ppb l ( ppb l I ppb l 

~ea mo0.m ·30.642 -z. 861 • 3. l 57 
S. D. 242.200 l.337 1.097 o.m 
~ R.U. o.m 4.364 38 . 33Z 1a.m 

Fe C, Cr Nd 
I 

( ppb) ( ppb) ( ppb) ( ppb) 
~em ·!. 961 -24.013 2. 651 -1 56 .m 
5.L. Lm 0. 491 1.256 36.0H 
~ P.. S .D. 185.892 2.043 47.365 23.099 

s "q As Na 
( ppb) ( ppb l ( ppb l (ppb) 

"m ma.m -2.m 5092 .807 0.006 
SJ. 61.m 0.000 18.059 8.592 
~ R.S.D. 1.168 0.000 o.m 150984.585 

Ti Cd B 

"lin-
( ppb l (ppb) ( pp ~) ( ppb) 
4950.m -L694 1.rn -148. I 77 

s,.J 24.118 2.703 2.502 73.m 
• : R.5.D. 0.487 43,367 31.458 49.438 

Tl 
( ppb l . 

~ean '.,02~.063 
s.P. 30.653 
' S.D • o. 610 ., 

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

Co'rl ected C~unts Statisti cs 
. '.nm: m_m 

1:10 Pr. J,mry 23, 1992 

s.ule ieiqht : 1.0000 Solutioa Voluae : l.00 
On-Pea_k Ir.teqntions : 3 Off·Puk hteqr,tions : I 

An,l yt e Chmel "m (pulses S.D. lpulm ?R.S.D. lpulm 

Zr 1 o.oo, 0.006 
Sr 2 0,010 0.002 
~i 3 -o. 248 0.012 
Ta 5 -0. 001 0.008 
HQ 6 1.526 0.016 
Sn O.OOo 0.015 
Si 8 0. 719 0.002 
Al 9 1.551 0.011 
V 10 0, 074 0.022 
Zn 11 5. 751 0.035 
Cu 12 2.218 0.015 
Li 14 -0.002 0.008 
Co 15 2.154 0.020 

---
0.387 ss.m 0.617 o.rn --

WHC-SD-WM-D P-025 ' 
Co 

.. 
H_i La Eu ADDENDUM 10 REV 0 

( ppb l (ppb) ( ppb) I ppb j 
· 12 . 118 82 .102 -20.m -6.503 

U64 4.979 4.706 0.260 
33.rn 6 .064 2}.095 uoo 

Ce 51 Bi. p 
( ppb ) (ppb) ( ppb l (ppb ) 
-9~.174 -341.387 -2.m 10306 .486 
10.m 10.m o.m 52.056 
11.060 3.064 9.406 0-50'., 

"o Se Ag Pb 
( ppb l (ppb) ( ppb l (~pbl 
9996.833 4500.392 4.991 -128. 587 

31.639 41.978 6.837 0.m 
0,316 o.m 136. 976 6. 656 

"n Sb y Be 
(ppbl (ppb ) (ppb) (ppb) 

o.m 5.521 9856. 937 9914.370 
o.m 60. 509 59. 841 56.rn 

119. 400 1096.084 0. 607 0.567 

-==--191 



Mi 
. Li 

Eu 
Fe 

lid 

c~ 
51 
&, 
p 

V 

Be 

16 
17 
18 
19 
20 
21 
22 
24 
25 
26 
27 
28 
29 
30 
31 
32 
:;3 
34 
35 
36 
:,7 
38 
39 
40 
42 
43 
44 
45 

2.022 v.009 
·0.005 0.001 
-0. 08 5 0. 007 
1.563 0 .003 
:i . il7o 0. 019 
t.m 0. 006 
0.023 0.031 
0. 026 0. 002 

-0.038 0.003 
I 

8.349 0.051 
0.011 0.003 
0.012 0.018 
2.370 0.016 
0. 401 0.007 
0.880 0.029 
1.560 0.007 
0.155 o. 005 
I. 556 0 .004 
o. ~55 0.006 
3.o53 o.m 

11.993 0.167 
2.m 0 ,021 
0.794 0.009 
5.0.!0 0.040 
0.085 0.004 
0. 749 o. 004 
2. 630 0.023 
0. 010 0. 003 

----------------------------.. ·------------------ .. ·-----·----------·----
~ 

ty I: CCY-3 Identity 2: CCV 1:10 P" Jm.ry 23, 1992 
~k nm: ALL _m 
Suple Wei gtt : 1.0000 Solation Voluae : 1.00 

;fu~ !r,tegritions : 3 Off-Puk lnteqHtions : 1 
-.... -------... -----.. ---------------------------- .. -----------.. --.. ------.. --

Zr Sr Bi h 
( ppb) ( DP bl (ppb) ( ppb) 

et , -15.714 -o.m -238.083 ·10.205 

M· 2 .604 0 .061 12. 741 5.:;11 
, LU. ·lo.Slv 10.m ~.351 52.048 

w Zn - Cu Li 
( ppb) I ppb) (ppb) ,_ ( ppb) 

"e l A 81.770 467.032 m.020 -1. 290 
SJ. 31.287 3.127 3.419 0 .808 
~ R.U. :i0.m 0, 670 0.685 62.663 

Fe Ci - Cr Nd ,-
( ppb) ( ppb l ( ppb) ( ppb) 

"e.n 504.273 469.829 516.330 -91.m 
S. D. 0.823 3.219 2. 691 14.125 
~ R. S. D. 0 .163 o.m o.m 15.360 

s ftq_ As N1_ - -(ppbi ( ppb ) ( ppb l ( ppb ) 

·IU29 514 .180 m.m 464. 902 
20. 827 3. 416 8. 780 17,779 

---·-
WHC-SD-WM-DP-025 
ADDfNDUM 10 'REV 0 .i 

-: 

Hq Sn Si Al_ 
(pp1) (ppb) ( ppb) ( ppb) 
-630.435 3.148 394.447 m.m 
1044,157 3.504 1.1q3 , 4. 569 
165.625 ·111.m 0.290 1.040 

Co_ Ni La Eu 
( ppb) lppb) ( ppb) (ppb) 
:,10.m 495.856 -s.m • I. 756 

4.770 2. 137 4.m 0. 455 
o.rn o.rn 75.CO? 2tm 

Ce 51 &1 - p 

(ppb) ( ppb) (ppb) ( ppb) 
-100.m -166.670 507.270 4.637 

4. 897 9.597 3.083 20.022 
4.607 5.158 0.608 431.741 

No - Se.._ A~ ,._ Pb -
(ppb) ( ppb) ( ppb) (Hbl 

491.661 498.402 525.120 469.070 
2.215 13.m 1.146 11.644 

--· 1~92 



ffE,n 

u . 
; U .L 

"e,n 
u. 
~ R.U . 

147 . 403 

Ti--
( ppb l 
50U68 

3. W 
o.m 

11_ 
I pob l 
m. 304 
18 . 606 
3. 756 

0. 66 4 1. 739 3 .824 

Cd - B- t-
( ppb i ( pp b) ( ppb) 

506.847 477.91? 50~l.658 
7. 035 4. 216 51. 367 
I. 388 0.882 l. 027 

Co rre .led Co unts St at isti cs 1:12 P" J.mry 23, 1m 
la;k nm : AL L_SI" 
5.aple Ve io ht : 1.0000 Solution Volute : l.00 
On-Pe n lnt wations : 3 OfHe,k lDtegrations : 1 
.. ---------.. .. --.. ·-----.. -- ...... -------------------------------.. ---.. --------
Ar~ te Ch.noel ffm lpulm S.D. lpulm ?R.S.D. lpulses 
... -- ... -----------... .. -.. --.. ... -------------------------------.... .. ---.. --.. -.. ----... 
z - -0. 001 0.003 

s~ -0.008 0.001 
f.i -0. 071 0.022 
T 1 . -0. 004 o. 01 2 
He b 1-.526 0. 023 
31"'7 7 -,i.m 0.038 
Si 0. 098 0. 003 
A! f"'! 9 0.412 0,015 
V 10 -0.061 0.006 
Zn 11 v.041 0.005 
C 12 o.m 0.005 
L l 14 -0.015 0.006 
C11- 15 -0.017 0. 015 
Ui 16 -o . 087 0.010 
Lt'> 17 -0.006 UOI 
Eu lB -0.085 0.004 

19 -0.007 0.003 
Ca 20 0.038 0. 001 
Cr 21 -o.m 0.002 
Nd 22 0.125 o.m 
Ce 24 0 .021 0.008 
S1 25 -0 . 032 0.003 
ba 26 -0. 015 0.007 
p ,. .. , 0. 016 0. 002 
s 28 0. 005 0 .00~ 
ffQ 29 0, 001 0.001 
~s 3(• -0, 00 7 0. 005 
Na 31 0.040 0. 022 
ffo ''."'j 

J. 0 .014 0, 00 4 
Se 33 -o. 049 0. 007 
Ag 3~ -0. 110 0,003 
Pb 35 -0, 0 II 0,006 
Ti 36 -0. 110 0 ,004 
Cd 37 -0. 066 0. 039 

-
o. 4 51 2.778 oJ.219 2.48: -' 

WHC- SD-WM-DP-02 5 

"n,.... Sb ...,. V ~E '--
ADDENDUM 10 RE V 0 ...... 

* 
(ppb) ( ppb) ( pp b) ( ppb ) -
m.4 20 m.m 508 . 159 492.006 

4.062 19. BBB 2.608 4. JI 2 
0. 805 U42 0. ~ s: C.Sh 

--- 19'11 



-
38 -0. 009 0 .020 ..... 
39 -0. 070 0.006 WHC-SD-WM-DP--025 -

. ftn 40 -0.007 0 .007 ..:. 
Sb 42 -0. 008 0. 010 ADDE ND UM· 10 REV 0 

43 o.m 0. 0112 
44 -0. 007 0. 001 

fl 4 5 -0.054 0. 004 
-- -- ---.. ---------- ---.. ----------·----------------·-----------------...... 

Identity I: m-3 Identity 2: m 1:12 Pft Jm.ry 23, 1992 
lask nm: m_m 
Saaple Veiq ht : 1.0000 SolutioD Yoluae : 1.00 
Oc-Pe.~ lntegra tions : 3 011-Peak lntear;tions : 1 
---.. ------------...... ----.... --------.. ---.. ------.. ---- -------------------.... 

Zr Sr Bi h Hg Sn S1 Ai 

( ppb) (ppb) (pp~) ( ppb) ( ppt) ( ppb) ( ppb) ! pp b) 

ftun -20.599 -1.315 -53. 062 -12.331 -630.435 -4. 879 ·!USO -33.924 

s .t. i.399 0.040 22. 761 1.m 1467.m 8. 947 1.905 o.m 
? R.5.D. 6.792 3.061 42.m 62. 718 232.778 183.382 12.m 10.m 

V Zn - Cu Li Co Ni Li Eu 
0 (ppb) (ppb) ( ppb) i ppb) i ppb l ( ppb) ( ppb) (pp~) 

e-.n ·106.488 -42.m -J.m -2.580 -1.731 -7, I 50 -8.150 -1.rn 
u. 7. 790 0.412 1.W o.m :i.456 2.m 2.m o.2H 
~ • S.D. 1.m U64 31. 496 24.119 19? .648 .. .,. 1':'') 

~J • I J4 28.869 IU97 

Fe c. Cr Nd Ce St B, 
( ppb) ( ppb ) ( ppb J ( ppb) (ppb) ( ppb) ( ppb J ( ppb J 

e'i.11 -8.934 -43.291 -tm -42.m -121.391 -149.794 -2. 907 39, 31b 

0.823 0.097 o. 871 24.523 22. 679 10.317 1) . 406 16.017 

L 9. 208 o.m 15.613 57. 661 !8 , 682 6. 887 13. 969 40.740 

s ftg As Wa fto Se Ag Pb 

(ppb) ( ppb i ( ppb) (ppb) i vpb l ( ppb) ( ppb) ( ppb) 

ftBn -17.317 -5.m -21,502 -54.215 2.321 22 1 51 ~I -~. ~2J -12.678 

-r.n . 5. 290 0.127 6. 364 1 :i .611 1.198 20.866 0.m 9,975 

~ R. 5. D. 3o.rn 2. 510 29.596 25,106 51.626 92.685 22. 571 78.676 

0-. Ti Cd r . ~n Sb y B~ 

(ppb) (ppb) ( ppb l ( ppb) (ppb) ( ppb) (ppb) (ppD) 

~ean -4.923 v. 168 0.066 -220.6B2 -1.309 -86.414 5,098 0 .062 

5.D. U13 1.642 4.019 33.641 0.703 54.420 I.Ool 0. l OB 

:; U.D. 10.420 975.779 6062.381 15,244 53.m 62,976 20 .B20 m.m 

Tl 
(ppb ) 

"ean 47.m 
S.ti. 28.420 
~ R.S.D. ~9. 726 

Corrected Ca~nts Statistic~ 1:14 fft Jm.ry 23, 1992 
!i,l nm : m_Slft 

·, Weight : 1.0(100 Solution Volute : 1.00 
1k lntegr.tions : 3 Off-Puk Inte~r•tions : 1 
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I 
I 

---- -- ... --------- .. --------- -------· -------·---------------------------
11 lyle Chi~nel ftm lpulm S.J. lpllm U.U. lpulm 
----.. ---.. -.. ---------.... -- .. -.... --------·---------· --- .. --- .......... -- .. ----· .... 

0.018 0.003 
0.012 0,003 

-0. l 07 0,018 
-0 .033 0.007 

6 !.618 0,006 
7 0,097 o.m, 

2.682 0.003 
9 210.m 1.lll 

10 0.546 0.02& 
11 1.213 0. 004 
12 0.210 0.001 
14 0.032 o. 005 
15 -0.005 0.013 
16 0.1~6 0. 009 
17 -0. 003 0.001 

J 18 -0.097 0.003 
19 1.654 0.010 
20 2 .032 0.003 
21 3.m 0.018 

d - 22 0.082 0.022 
24 0.003 0.004 
25 -o.m 0.005 
26 o.m 0.003 
27 I. 509 0.026 
28 12.m o.m 
29 0.204 0.001 

; M 30 -0.010 0.008 
31 -31.466 0.000 

f"'l 32 0.471 0.003 
33 0.060 0.006 
34 -0.116 0.001 
35 -0.030 o. 005 
36 -0.056 0.087 

d - 37 o.aoo 0.035 
38 3.790 0.041 

!"":' 39 63.284 0.094 
n 40 0.076 0.002 
b O" 42 0.001 0.003 

43 0.030 0,004 
44 0.001 0.001 
45 -0.063 0.003 

-.... -------------------------------·------------------------------·---

WHC-SD~WM-DP-025 
ADDENDUM Ia REV O 

dEnlity 1: R942 Su 13AP891 -7 Identity 2: 1011-50.1 
H~ nm : ALL Sift 

1:15 Pn Jmm 23, 1992 

11ple Wei ght : 1.0000 Solution Yolm : 1.00 
~- PH l lnlemtions : 3 Off-Pe•~- Jnteqr•tions : 1 
-...... --- ..... --------- .. .... ....... ------·-· -----------------------·-.. -----------

Zr Sr Ji h Hq Sn Si 
(ppb) (ppbl ( ppb l ( ppb) (,Pl) ( p,~ l (ppb) 

e1n -11.m ·O.SIO -90.765 -30.829 5413.043 24.788 1689.986 
• D. 1.472 0.106 18.773 4,600 m.m 12.m 1.980 
R. S, D, 12. 698 20. 888 20.684 14,920 6.851 50.623 0.117 

Al 
( ppb l 

112284.909 
m.811 

o.m 
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Al 9 l .698 0.070 
V 10 6. 241 o.m -.~ 

Zn 11 22.1)2:i 0.164 W~C-SD- WM-DP- 025 1 .. 

Cu 12 U04 0.019 ADDENOUM 10 REV 0 
Ii I 4 20. 521 o.m 

I 5 8 .190 0.098 
1 ' ,o 4.075 O.Ool 

Li 17 o.m 0.001 
£u 18 15.788 O.V54 

I 

Fe 19 3.m 0.034 
c. 20 12.384 o. 040 
Cr 21 2.m o.m 
Md n 2.634 0 .089 
Ce 24 o.m 0.025 
St 25 o.m o.m 
h 26 n.m 0.109 
p 27 o. 301 0.003 
s 25 0.976 0.029 
ftq 29 4.631 0.031 
As 30 o. 803 0.009 
H, 31 5.945 0.022 
fto 32 6.266 0.052 

33 0.330 o.m 
Ag 34 3.451 0.032 
Pti 35 o.m 0.021 
Ti 36 7.297 0.045 
C 37 4• .m o.m 
I 38 8 .848 0.051 
r'! 39 0.19h 0.019 

; - I 
40 9 .628 0.047 

5b 42 0.192 0.014 
43 2.832 0.024 
44 10.644 0.056 

n 45 o.m u.020 
---.. --------...... ---.. -..... --.. --... ---... --.. ---------- .. -----.. -- .. ----- ... ---------

ldentih !: Rm Dio. m !HO Identity 2: 1B48AA, 2848Ai,3B48AB 1:58 Pft Jm.rr 23, 1992 
l~r. nm : ALL_m 
Saaple hiqht : J.0000 Solution Voluae : 1.00 

~e.k Ir,tegr,tions : l Otf-Puk Iotegr,tions : l • 
-.. ---... ----------- ... -.. --------.. -----.. -------.... ---.. ----------- .... ------ .. -.. 

Zr Sr Bi r. Hq Sn Si Al 
( ppb) ( ppb) ( ppb) (ppb ) (PP•) ( ppb) (ppb) (ppb) 

nm 2101.177 2028.741 718.437 1871. 918 310260. 870 969.887 3852.077 llll.358 
S.D, 13, 554 7,089 24.m :n.m ms.608 zv.m 27.443 29. 008 
? R.U. o.m 0.349 3.m 1.697 1.m 3.060 0.712 2. 179 

w Zn Cu Li Co Ni L, Eu 
( ppb ) ( ppb l ( ppb) I ppb l ( ppb l I ppb i ( ppb l ( ppb) 

ftm 8798. 506 1919 .822 1006.472 2000.m 1935.767 m.rn 1063.598 1030,m 
u. 109.271 14.610 tm 13.169 23. 10~ 14.432 4. 706 3.541 
~ P. . 5. D. 1.m o. 761 0.441 t) ,631 1.194 1.465 o.m o.m 

Fe Ca Cr Md Ce Sa &, p 

I ppb) ( ppb) ( ppb) (ppb) I ppb J ( ppb) (ppb) I ppb l 
~m 1034.042 2044.m 1010.m 1070,158 1227.313 974.944 2040.200 201s.m 

11. 186 6.799 10.399 39.795 11.m 71.867 6.632 22.295 
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-
? R. S. D. I. 082 o.m 1.029 3.719 s.rn 7.371 0, 32~· i. 106 --

WH C-SD-WM-DP-025 
"q As Ma ~o 

.. 
Se Aq Pb ADDENDUM 10 REV 

I ppb l ( ppb) ( ppb ) ( ppb) I ppb ) ( pp b) I ppb ) I ppb i ~ 

fte.n 1085.863 1009.m 1022 .900 3597.m 1980.986 m .~ 55 1127.117 rn .m 
s. n. 32 .929 6. 840 11.rn IU93 16. 507 ~o.m 10.029 37.m 
~ R. S. D. 3.033 0.078 1. 137 0.383 0. 833 U l9 0.890 ~.860 

Ti Cd B l "n Sb ae 
I 

( pp b) { ppb) ( ppb) ( ppb) I ppb) ( ppb ) ( ppb ) I ppb i 
"em m.m 1864.921 176U78 1388 .516 m.388 1018.638 1955. 037 1987 .1 77 
S. D. &.122 14.702 10. 106 111, 79 l U46 78 .204 16. 825 10 .354 
~ k.U. o. 61 3 0.788 0. 574 8. 051 0.492 7.677 0, 861 0. 521 

Tl 
( ppb i 

~ean m.m 
u. 141.579 
? U.D. lo.952 

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

Corrected Counts Statistics 2:02 P" Jimry 23, 1992 
T.s nm: mJI" 
Sa e Weight : 1.0000 Solution Yolm : 1.00 
On· e.~ Integritim : 3 OfHeik Jntegritions : 1 
-( .- .--------------------------------------------------------------
An.! yte Channel _ ftm K~ulses s.e. lpulm ~R.S.D. Kpulm 

---... -..... -· ---------... ----------.. -- .. . ' ----------------.... -.. -... --.... ----
Zr o. 082 o. 009 
5 

,... 
? o. 000 0. 002 .. 

Ii "'I -0.227 0.022 
h 5 -0.040 0,012 
Hg 6 1.510 U1 3 
Sn 7 -1.031 0.020 
5. 8 0.692 0.005 
Al 9 1. 500 0.024 
VI"? 10 o. 007 0.037 
Zn 11 5. 542 0. 023 
cuO' 12 Z.148 0 .Oil 
Li 14 -0.021 0. 001 
Co 15 2 .048 0.006 
tli lo 1.957 0.022 
La 17 -U06 o.m 
Eu 18 -0. 088 0.003 
Fe 19 1. 490 0.026 
Ci 20 2. 969 0. 021 
Cr 21 1.183 o. 006 
tid 22 0. 054 0.051 
Ce 24 0. 020 0.008 
51 25 -0. 04 6 0.002 
B, 26 8. 084 0.044 
~ 27 o. 014 0 .005 
5 28 o. 031 0. ~07 
no 29 2.272 0.014 
~5 30 11.388 0.004 ~- 31 0. 998 0.011 
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"o 32 1.513 o. 01 6 
Se 33 o.m 0.001 -

"--

A~ 34 1.507 0. 009 i-J HC-SD.,.WM-DP-025 
AO DE'NDUM lO RIV 0 ~ 

?b 35 0 .247 0.010 
1; 36 3.510 0.025 -

37 11. I 88 o.m 
36 2.311 0.030 
39 0. 790 0. 001 

Nn 40 4.821 0.029 
5t 42 0. 068 0. 0'04 
V 43 o. 714 0.006 
~e 44 2.m 0.013 
11 4 5 -0.001 0. 004 
·· ---- ·-----·-----------·-----------------------------------------·---· 

Identity 1: CCY-~ Identity 2: CCV 2:03 Pn Jinmy 23, 1992 
l.sk nm : ALL_Slft 
Saple ~eight : I. 0000 Solution Volm : 1.00 
OA·Peik Integntions : 

, 
Off-Peik Integntions : 1 J 

.. ---- .... ---------------------------------.. --------------- ........ -----.. --.... 
Zr Sr Bi Ta Hg Sn Si Al -

(ppb) ( ppb) (ppb) (ppb) ( ?P•) ( ppb) ( ppb) ( ppb) 
Ne -19.073 -0.979 -216.090 -35.507 -1673 .913 -5.430 376.408 418.170 
s.,,» ... 4.070 0.084 22.680 7 .338 820.m 4,604 2. 976 9 .821 
: k.5.D. Zl. 341 8.555 10,496 20. 6oi 49.025 84.792 o. 791 z.m 

V Zn- Cu Li Co.... Ml - La Eu 
( ppb i ( ppb) (ppb) ( ppb) (ppb) ( ppb l ( ppb l ( ppb l 

ftm -12. 837 448.373 482.850 -3.225 485.m 480.358 -9. 508 -1.rn 
52.m 2.012 2. 482 0. 102 1.342 5.127 4.075 o.m 

). 407.642 o.m 0. 514 3,158 0.276 1,067 42.859 11,547 

F P.-- Ca_ Cr_ Md Ce St h.._ p 
( ppb) ( ppb) (ppb) (ppb) ( pp·b) ( ppb l (ppb) ( ppb l 
480.193 rn.711 491.357 -78.039 -JH,219 -190,m 491 .107 23.13:i 

i .D. 8,413 3.475 2.691 22.918 22. 854 U49 2.663 31.783 
:-t:U. 1. 752 o. 769 0.548 29.368 18.398 2.388 0.542 137.396 

M 
ng - As Na._ no_ Se .... Ag Pl 

°°' 
( ppb) ( ppb) (p,b)- ( ppb ) ( ppb) (ppb) (ppbi ( ppb) 

fttaA 7. 967 492.631 488.225 537. 884 476.683 468.150 509.m m.m 
S.D. 8.499 3.071 U70 6.671 4. 926 2.762 2.824 18.231 
~ U.D. 106.683 o.m 1.100 1.240 1.033 0. 590 0.554 4.011 

Ti-_ Cd I l .... ftn Sb V..- B&-
( ppb l ( ppb ) - ( ppb) ( ppb l ( ppb) ( ppb) !ppb l ( p pb l 

ne,n 485.592 m.m 461.508 4973.461 483.500 334.646 m.m 46 7. 381 
u. 3. 348 3.566 5. 889 3.488 2. 870 24. 044 4,071 2.m 
~ UJ. 0.689 u.rn 1.276 0. 070 0.594 1.m 0.842 0. 521 

Tl 
( ppb) 

Nean 420.293 
u. 28.420 
7. P.. S. D • 6.762 

.. ----------------. --... -------...... ----------... -----------.. ------... ----
---1.98 
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i 

no JL I, ll J V,VI 0 -
Se 33 0.143 0.001 WHC-SD~WM-DP-025 
Ai 34 1. 507 0. 009 ADDENDUM lO RIV O -· Pb JS o.m 0,010 . 
Ti 36 3.51 0 o.m 
Cd 37 11.198 o.m 

38 2. 311 0.030 
39 0. 790 0. 001 

ftn 40 4,821 0.029 
Sb 42 0. 068 0.004 
y u 0.714 0.006 ~, 44 2.498 0.0ll 
Tl 45 -o. 001 0. 004 
. --... -----... ... .. ---·---.. -- .. --------·------.......... -----·--... ---... -...... -..... -.. -------

Identity I: CCY-4 Idutity 2: CCV 2:03 Pft Jimry 23, 1992 
!Bk nm : ALL_Slft 
Saple lleighl : 1.0000 Solution Voluu : 1.00 
OA-Pe•t. Inleqr•lim : l Off-Puk Inleqr•lions : I 
·------------------------------------·------------------··-·--------·-

Zr Sr Bi h Hg Sn Si AI-

U'l (ppb) ( ppb) ( ppb) (ppb) (ppt) ( ppb) ( ppb) (ppb) 
fteu · 19.073 -0.979 -216.090 -35.m -1673.913 -5.430 376.408 418 . I 70 
s. 4.070 0.084 22,680 7.m 820. 634 4.604 2.976 9.821 
? R.S.D. Zl ,J41 s.m 10. 496 20,666 49.m 84.792 0.791 z.m 

II Zn- Cu Li Co._ Ni - l• Ea 
( ppb l ( ppb I (ppb) ( ppb) ( ppb I (ppb) (ppb) (pp~) 

" n. -12.837 449.373 482.850 -3.m m.m 490,m -9. sos -1. 951 
5.1 ~ 52.330 2.012 2,482 0,102 1.342 S.127 to75 o.m 
>. .S.D. 407.642 ~.m o. 514 l.m o.m 1.067 42.m 11.m 

"' r,_ c. - Cr_ lid Ce S1 h, p 
( ppb l ( ppb) (pJb) (ppb) ( ppb) ("bl ( ppb l ( ppb) 

" rn 480.193 m.111 491.357 -78.039 -124.219 -190.495 491,107 23.133 
S.:!:, 8.413 J.m 2,691 22. 919 22.854 4.m 2.663 31.783 
? R.S.D. t.m o.m 0.548 29.368 18.398 2.388 o.m m.m 

~ 

flq - As Na.._ no_ Se .... A• - Pl 
c,,. ( ppb l (~pb) lp,•l- l ppb l ( ppb) ( ppb l (p,b) (ppb) 

ftm i.967 492.631 488.225 537.984 476.683 468.150 m.m m.m 
S.D. 8.499 l.071 S.370 6.671 4. 926 2.762 2.824 t8.m 
~ R. S. D. 106.683 o.m I.JOO 1,240 1.033 o.m o.m 4.011 

Ti-. Cd ' l .._ fln Sb V _,. , ... 
(p,b) (ppb) 

...... 
(ppb) ( ppb) (ppb) t,pb) lp,bl ( ppb) 

ftm 485.592 m.m 46U08 4973.461 483 ,500 334.646 483.376 467. 381 
u. J. 348 3. 566 5.889 3.488 2. 870 24.044 4.071 2.435 
i LS.D. 0.689 o.m 1.276 0.070 0.594 7.185 0.842 o. 521 

Tl 
(p pb) 

ftean 420,293 
S.D. 28.420 
). R. S.D. b.762 

--
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Corrected Counts Stitisti cs 2:?4 P" Jmary 23 1 1992 WH C-SD-W.M-DP-02 !i 
ADDENDUM 10 REV 0 

-
llS( r. m : ALL _m -
Sml e Ve1qht : I . 0000 Solu ti on Yoluae : 1. 00 

~ 

i: In teqra lions : 3 OfHe,k lntegr,tJons : 1 
·-----·-····-··--·-·-----------------·----·-------·-·--·---------

An.Irl e Chmel "m lpulm U. (pulses ZU.D. lpulm 
... -----..... ----·-· -..... --------.... ------- .................... -.......... -.... ·------------------
Zr 0.010 o.do2 
Sr , -0 .003 o. 004 4 

Bi -0.039 0.021 
!1 5 0. 019 0.013 
Hg 6 1.517 0 .010 
Sn 7 -o.m 0.022 
Si 8 0.097 0.007 
~l 9 0.393 o. 01 2 
w 10 -0.037 0 .014 
Zn 11 0.053 0.007 
Cu 12 0.051 0. 004 
Li H -0.011 0.007 
Co 15 -0.001 0.012 

N~ 16 -o. 069 0.005 
L, 1? -0.005 0.002 
E 18 -0.088 0.001 
Fe 19 0.008 0.016 
C'i :o 0.208 0.001 
Cr 21 -0 .017 0. 007 
~ n o. 086 o. 051 .. 
r- 24 0.019 0. 007 

25 -o .024 0.005 
26 -0.009 0 .007 
n 0. 010 0.003 41 

s 28 0.027 0.006 
~a 29 0.007 0. 001 
AN 30 -0. 024 0.003 
N, 31 o.m 0 .009 

32 0. 004 0.014 ,, 
eJ -o.m 0,009 

A~ 34 -0.117 0.004 

~ n . -0.006 o.m 
Ti 36 -o. 100 0.002 
Cd 37 -0. 115 0. 024 

38 0.011 0,015 
39 -0.0U 0 .004 

fln 40 0. 004 0.003 
5b 42 0.001 o. 005 
V 43 o. 018 0. 002 
Be 44 -0 .007 0. 002 
Tl 45 -0.062 o.m 
--··--··------------·--·---------------------·--------------------··-· 

Iden ti h 1: CCH Identity 2: m 2:05 Pft Jm;ry 23 1 1992 
i,sk nm : ALL_SJn 
Suple Veigbt : 1.0000 Solution Yo!uae : 1.00 
On-Pe;~. lntegr;tions : 3 Off-Pe,k Integr,tions : 1 

--- zoo 



Zr Sr h T1 Ha Sn 51 A! WHC-SD-WM-DP-025 --. 
(ppb) (ppbl ( ppb l ( ppb l ( PP• l ( ppb l i ppb) i pp b) ADDENDUM 10 REV 0 

Ne in -1s. m -1. I 00 -19. 200 2.m -1173 . 91 ~ -8 .814. ·J ~.839 -41 .m --S.D. uoo o.m 21 .m 8.144 o4 J,m ·5 .123 4.m UI S 

~ U.D. ~.m 13 . 851 113 . 5C2 m.m SUIO 58.132 29.561 1U90 -

V h Cll Li Co Wi Li Eu 

( pµb) ( ppb i ( ppb) ( pp b l ( ppb ) ( ppb) (pp~) ( ppb) 

~ean -73.471 -41. 683 -3.945 -2.172 2. 04,1 -2.779 -4,075 -1. 951 
I 

S. D. 19.084 U85 0.837 o.m 2. 716 I. 262 Ull 0 .065 

~ U.D. 25. m 1. 405 21. m 33 . 256 132 .729 45. m 230 ,m 
..,. ,,., ... 
J , JJ~ 

Fe Ci Cr Wd Ce 51 B, 

( ppb l ( ppb) (ppb) ( ppb l ( ppo) ( ppb l (ppb ) ( ppb I 

fte,r. -4.249 -14.Sll -10.603 -60.268 -IZo.104 -m.969 -2.m -UIO 

5. D. 5.375 0. I 90 2. 940 22.736 19.792 14.891 o.m 18.350 

? U.D. 126.491 1.313 27. 726 37.724 I 5.695 11.821 17,02i 398.036 

ftg As M, fto Se Ag Pb 

( ppb) ( ppb) (ppb) (ppb) ( ppb) ( ppb) ( ppb) ( ppb ) 

ftm 8.2v7 -3.m ·43.863 47.629 -0, 844 5.226 •o.447 -3. 019 

5.D. 6.359 0.219 3.414 s.m 4. 389 24.346 1.271 27.347 

~ R .S.D. n.m o.000 7.783 11.m szo.m 465.869 19. 713 905. 82 9 

, . 
11 Cd ' ftn Sb Be 

(Hbl ( ppb) (ppb) ( ppb ) ( ppb ) ( ppb) (ppb ) ( ppb ) 

fte.() -3.m -1.863 4,044 ·79. 701 -0.224 ·33.092 0. Z34 0.124 

s. ~. 0 .271 1.009 3.044 25.155 o.m 27 .210 I.Ho o. m 
~~.tc. 7. 500 54. 156 75.285 31.562 155.294 82.226 610.m m.m 

Tl 

~ 
(ppb ) 

~e,n • 13. 361 
s .. 34.o89 
~ U.v. m.m 
N 
...... ----·--- ------------------------------· -·---------- ........ .. -------·---· 

c'ormted Counts Sta tis ti cs 2:07 Pft Jinmy :'.3, 1992 
16t nm : ALL_Slft 
S.aple Weight : 1.0000 Solution Yoluae : 1.00 
On-Pea ~. lnte9r1tions : 3 Of1-Pe,k Inte9r1tions : I 

An,J yte Ch•nnel ~ean lpalses S.D. lpulm ?k.5.D. lpulm 

Zr o. 02£ o. 008 
s, 0.119 0.006 

B' 3 -o.m o. 0oe 

T • -0. 034 0. 021 
Hg t.rn 0, 0 I 9 
Sn 7 5.829 0 .088 
r · .1 8 o. 540 0.009 
Al 605. 033 3.257 
w 10 -0.023 0 .024 
Zn 11 o.m 0.m 
Cu 12 0.059 0.005 
Li 14 -0. 016 0.00~ .... ..._.._ 
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Co 15 0.014 o. 004 -
Mi 16 -0. 0 7 6 0. 008 WHC-SD-WM-DP-02 !3 ---
Li 17 -0.045 0 .002 ADDENDUM 10 REV 0 
Eu 18 0. 071 0. 007 

19 m.m 2.382 
20 1124.306 5. I 03 

"' 21 0.006 0.004 
Nd 

,, 3. 524 0. 089 .. 
Ce 24 o.m 0. 010 
SI 25 -a .rn 0.004 
h 26 0. 044 o. 006 
p 27 0.021 0. 001 
5 28 2,191 0.033 

"g 29 918.004 5.280 
~s 30 0 .113 0.004 
M, 31 o.m 0.008 
fto 32 -0, 01 I 0 ,012 
Se 33 -o. 062 0. 009 
Ag 34 -0, 114 0.002 
?b 35 -0. 100 0.009 
Ti 36 -0. 067 0.009 
Cd 37 0 .329 o.m 

38 -o. 4 78 0.005 
39 -0. 032 0.004 

ftR 40 1.673 0.012 
Sb 42 -0.004 o. 004 
v,O 43 0.022 0.004 

44 -0.000 o. 002 
n 45 : -0.079 0.008 

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

••... .. tr l: !CSH Idea ti ty 2: !CSA 2:07 Pft Jmuy 23, 1992 
ask nm : ALL_m 

Siaple ~eight : 1.0000 Solution Yoluae : LOO 
I 

tn-~eir. lntegrihons : 3 OtHeir. Integritions : 1 
..... ---.. ----- .. -----.. -----... -.. --- ... ---------.. -.. -----------.. ----.... --.. ----.. -- Zr Sr Bi h H~ Sn Si Al 

(ppbl ( ppbl (pp~) ( ppb) (ml ( ppb l (ppb) ( ppb l 

fteH -8.082 3.811 ·104.030 -31.254 27282.609 1377. 987 276.531 251126.081 

3.m 0.236 8.378 13. 446 1220.687 20. 789 5. 988 1m.020 

Z U.D. 42. 778 b.190 8.054 43. 020 4.474 I. 509 2.166 o.m 

w Zn Cu Li Co Mi Li Eu 

( ppb) (ppbl ( ppb j ( ppb l ( ppb l ( ppb) I ppb l ( ppb l 

"m ·52. 782 ·23.054 ·2.165 ·2.715 5. 587 -4.;;69 ·169.795 8. 411 

s.D. 34. 406 0. 361 1,047 o.m 0.829 I ,790 6.225 o. m 
~ R.5.D. 65. 185 1.565 4s.m 19.843 14 .839 40. 963 3. 66.i 5 .031 

fe Ci Cr Nd Ce 51 Bi ~ 

( ppb) (ppb) ( ppb) ( ppb l ( ppb) ( ppb l ( ppb l ( ppb) 

fte.n 97691.997 190229.105 -o.rn 102.354 -!09.139 ·25707.058 0. 691 71.683 

s.o. 77U56 863.635 1.691 35. l 96 27. 267 12.o:ih o.m ~- 936 

? R.U. o. ?97 v.rn 173.m 34.386 24. 984 0 .047 5v. 111 9.676 

ft~ As Ma "o Se Ag Pb 

( ppb l (ppb) (ppbl ( ppb) I p~b) (ppb) (ppbl i ppb ) 

83U71 201167.801 133.297 79. 997 ·U85 -17.298 -5.494 -m.m 

2()2 



5. D. 
~ R.S.D. 

"e,n 
5.D. 
; R.S.D . 

ne,n 
5. D. 
~ R. 5. D. 

30,502 
3.642 

Ti 
( ppb) 

U58 
1.242 

144.713 

Tl 
(ppb ) 
-m.m 

54.623 
42. 600 

Corrected Counts St,tistics 
Task Am : ALL_m 

1157.117 U30 4.683 
o.m 3.398 5. 854 

Cd B l 
( ppb) ( ppb) ( pp b) 

16.793 -93.137 lo.9J0 
1.046 0. 911 21.219 
o.m 0.978 194. 140 

2:09 P" Jmur 23, 1992 

Suple Veiqbt : 1,0000 SolutioD Yoluae : 1.00 
On-Puk lnteqntions : 3 Off-Pe,k hteqr,hoos : 1 

An rte Cbmel "m (pulses 

Zr 

sr...o 
Bi 
r 
HQ 

5 
Si 
Al 

ZA 

Li 
Co 

La 
E 
Fe 

c. 
Cr 
Md 
Ce 
Sa 
&. 
p 

nq 
/,5 

M, 
fto 
Se 
Ag 
Pb 
Ti 

6 
7 
8 
9 

10 
11 
12 
14 
15 
16 
17 
18 
19 
20 
21 

24 
25 
26 ,, ., 
28 
29 
30 
31 
32 
33 
34 
35 
36 

0, 013 
o. 109 

-0. 158 
-0.020 
I. 966 
6.085 
0.530 

613.133 
0.036 

11.517 
2,213 

-o.m 
2.064 
3. 978 

-0.04& 
0.051 

303. rn 
1135. 921 

1.260 
3. 504 
0.014 

-8. 598 
8,492 
o.m 
2. 203 

930. 484 
0. I 04 
0.192 
0 .006 

-o, 004 
3. 240 
o.m 

-0,061 

s.». (pulses 

0.009 
0,006 
0. 010 
o. 009 
0.008 
0.036 
0.012 
2.044 
0.017 
0.037 
0.011 
0.008 
0.015 
0.023 
0.001 
0.004 
1.124 
3.144 
0.009 
0.077 
0,012 
o. 016 
0 .020 
0. 002 
0.023 
2 .171 
0, 017 
0.035 
0. 009 
0.007 
0.006 
0.013 
0,022 

~R.5.D. (pulses 

3.650 27.166 o.rn 16 . ~3~ 
66 . 534 157.048 11.567 U!8 - · 

WHC-SD-WM-DP-025 ~ 

"" 
Sh V Be ADDENDUM 10 REV 0 

( ppb) ( ppb) ( ppb) ( ppb ) 

32.822 -60. 672 3. ~ 1; 1. 368 
o.m 20 .883 2.893 0. 285 
2.117 34.m 96.003 20.830 

2()3 



1,IJ J / L.J . I , I V, YJ1 

38 -0.478 0.013 
39 -0.047 0.0 11 WHC-SD-WM-OP-025 Kr, 40 6. 661 UI S 

c~ l2 -0. 020 o. 007 
ADDENDUM 

43 o.m _ 0.004 
44 2. 699 0. 006 

TI 45 -0.0~4 0. 005 
-------... --·--------·------------- ----... ---- ... ---------·-------------.... --

Identity I: ICSAH Jde0l i ty 2: ICSAB 2:10 P~ Jmary 23, 1992 
T,sk nm : ALL _Slft 
Suple ~eig ht : 1.0000 Solutio0 Yolm : 1.00 
00-Peak hlegntions : 3 Off-Peik hteqritlons : I 
------... --... ----------------------------------------------------- .. --... --.. 

Zr Sr h h Hg 
( ppb l (ppb) (ppb) ( ppl) (pp1) 

Ku~ -14.035 3. 381 -144.176 -22. 749 28065.217 
S.D. 4.070 0.246 10. 900 5.m 531.W 
~ k.U, 29.000 7 .274 7. 561 25,287 1.893 

0 V ZD Cu Li Co 
I ppb l lppb) ( ppb) ( ppb) lppb ) 

Au 28.003 981,849 497.m -4.345 494.329 
s •. 24.177 3.276 2.m 0.834 3.494 

• • 5. D. 86.337 0.334 o. 516 19 .184 0 .707 

Fe Ci Cr Nd Ce 
(ppb) ( ppb) (ppt ) (ppb) . ( pp b) 

99350.931 192193.801 m.m 79. 088 -m.m 
m.m 532.009 3.560 33. 539 3U26 

• J,6. U70 o.m 0.679 42.408 n.m 

Kg As Wa Ko 
(ppb) (ppb) ( ppb l ( ppb) (ppb) 

-lk.n 834.966 203902.691 121.456 39. 383 0.000 
u. 21.756 m.762 21. 702 21.659 2.83b 
r .S.D • 2.h06 o.m 17.868 54.996 mom1.m • 
~ · Ti Cd I l ttn 

( ppb) ( ppb) ( ppb) ( ppb) (ppb) 
Kun I. 716 1000.808 -93.137 -81.715 532. 668 
S.D. l.031 1. 421 2.631 68. 624 1. 544 
: k.S.D. 176.591 0.142 2.m 83.980 0.290 

Tl 
( ppb l 

ftean 45.241 
S.D. 36.541 
: U.D. 80.769 

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

Corrected Counts Slilistics 
' · ' nm: All_Slft 

Z:11 Pft Jmuy 23, 1992 

e Veight : 1.0000 Solutioft Yoluae : 1.00 

10 REV 0 

SA 
(ppa) 
1438.423 

8. 581 
0.597 

Ni 
( ppb) 
962.144 

5.499 
o. 572 

51 
(ppb) 

-25661.393 
46. 169 
o. 180 

Se 
(ppb) 

34. 290 
20. 138 
58.729 

- Sb 
( ppb) 
-m.m 

39.134 
26.277 

- · 

. 

~ 

Si Al 
( ppb) ( ppb) 
269.931 mm.546 

7. 984 849 .088 
2. 958 0.334 

Li Eu 
(ppb) ( ppb) 
-171.153 7.067 

2.m 0.271 
1.375 3. 831 

ia p 

( ppb) ( ppb l 
515.992 87. 866 

I. 196 l O. 594 
0.232 12. 058 

Ag Pb 
( ppb l ( ppb) 
1060.182 831.287 

I. 984 23. 287 
0. 187 2. 801 

y Be 
(ppb) ( ppb) 
508.853 504.941 

2.893 1.W 
0.568 11.231 
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OR·Peik !Ateqritions : 3 OH-Peik lntegntioas : 1 
.... --.. -... -----.. -.. ---... ----....... -.. ----.. ----... -------------------.. --- ..... -.. -----
An,lyte Cbmel ftm lpulm U. (pulses ?R.S.D. lpulm 
------·-·--------------------------·---------·------------------------
Zr o.m 0.003 
Sr 2 0. 012 0. 003 
h 3 -0.042 0. 041 
!1 -0. 030 v. 014 
Hg 6 1.498 o. 006 

I 

Sn 7 o. 004 0.038 
Si 8 0. 109 0.002 
~I 9 0.4.17 0 .0 16 

10 -o. 006 0. 016 
z~ 11 0.057 0.008 
Cu 12 0.055 0,003 
Li 14 -0.015 0,007 
Co IS -0,006 0.008 
Ni 16 -0. 088 0.014 
Li 17 -0.005 0.001 
Eu 18 -0.069 0.006 
fe 19 0.016 0,006 
Ci 20 0.260 0,015 
Cr- 21 -0. 002 0.001 
Hd n 0.161 0.033 u 

c~ n 24 0.041 0.002 
Sa 25 -0. 008 0,004 
h 26 o.m 0.000 
p ,, 

.J 0.013 0.004 
C 28 o. 024 0 .OIO " 
~ 29 0.042 o.m 
As 30 -o .002 0.007 
Mt 31 0.146 0.009 
No 

,, 
J• -o. 003 0.007 

s[ 33 -0,039 0.007 
A 34 -0, 106 0.003 
PD 35 -o.m 0,009 
Ti_ 36 -0,092 0.003 
Cd 37 -o.m 0.017 

38 0.013 0.019 
39 -0.049 0.003 

" 40 0.010 0.002 
Sb 42 -0.010 0.007 
y 43 0 .024 0,002 
Be 44 -o. 006 0 .001 
Tl 45 -o.m 0 ,003 
... -.. ---........ --.... --.. --.... ---.. ----------------.. -- .. -----.. ----.. ----.. ---... ---.... -

ldentit) I: m Identity 2: Rinse 
THI: nm : ALL_SIN 
Saple ~eigtit : 1.0000 Solution Yolm : 1.00 
On-Peik lntegritions : 3 Off-Peil Inttgntions : 1 

Zr Sr Bi 
(ppb) (ppb) I PP~ l 

Ti 
( ppb) 

WHC-SD-WM-DP-025 
ADDsNDUM 10 REV 0 

Hg Sn Si 
I PP•) (ppb) I ppb) 

ftHn -8.540 -0. 496 -22.691 -29.128 -243U83 2.676 -8.360 
5.D. 1.212 0.116 43.045 9 .207 407.282 9.074 1.524 
: LU. 14.187 23. 406 189,699 31.608 16.728 m.142 18.232 

--....... 

Ai 
( ppb) 
-10.800 

6.677 
61.818 

2ns 



V Zn Cu Li 
( ppb) ( ppb) ( ppb) I ppb) 

neio -32.02~ -~1.326 -3 .O I 6 · 2.614 
u. 23 .m 0. 6 74 0. 804 o.m 
.. 0 C 'J. 72.68J I. 63 1 26 .657 2U48 

Fe Cd Cr ~d 
( ppb J (ppbi (ppb) ( ppb) 

nm -1.m -5.722 -4. 604 -26.772 
s. o. 2 .041 2.478 0.242 14.827 
: R.S.O. 133 .868 43.312 U49 55.383 

s ftg As Ha 
( ppb ) (ppb) (ppb ) (ppb) 

fttiD 4 .666 4.018 -15.051 10.932 
SJ. 11.083 2.657 9 .060 5.747 
: R.S.O. 237 .541 66. 133 60. I 96 52. 566 

Ti Cd I 
l ppb) l ppb) (ppb) ( ppb) 

ftm -2.m 0.532 U08 -91.785 

s~ o.m 0.708 3.m 18. 459 
t .. D. 13.245 m.003 82. 419 20. I 11 

Tl 
( ppb) 

56. 961 
22. 60 5 
39.686 

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

Corrected Counts Statistics 
as~ naae : ALL_m 

2:14 Pft Jamry 23, 1992 

Smle Weight : I .0000 Solutioa Yolu1e : 1.00 
Orlea~ lnteqrations : 3 Off-Peak Integrations : I 
- ------- .. ---------.. --------------.. ------.. -----------------.. ----- .. --
• An,lyte Channel ftm kpalm S.D. lpulse_s ?U. D. lpulses 

------------------------------------------------------------- .. ----
Zr 0.012 0,006 
Sr ? 0.001 0.001 • 
Bi 3 -O.OH 0.014 
r a -o. 008 0.010 
Hg 6 1.505 0.001 
Sa 7 -0.029 0.021 
Si 8 0.113 o.m 
Al 9 o.m 0.011 
V 10 -0.027 0 .027 
Zn 11 o. 499 0.009 
Cu 12 0.258 0.001 
Li 14 -0.028 0.007 
Co 15 0 .407 0,006 
Ni 16 o.m 0.020 
L, 17 -0. 004 0.001 
Eu 18 -0. 092 o. 005 

19 0.006 0.003 

Co Ni Ll t !! -.,_ 

( ppb) lppb ) ( ppb) i ppb ! WHC -SD-WM-DP-025 
1.02-3 -7.230· -6. 79 1 ·•l.694 ADDENDUM 10 REV 0 
1.834 ·3.307 2.m 0. 381 

179.234 4~. 736 34.644 54. 930 

Ce 51 B, p 

( ppb l ( ppb l (ppbJ ( ppb) 
-62.957 -77.327 -1.667 18.509 

5.886 12. 399 0. 000 28. 030 
9.349 16.034 o. 000 IH.40 

no Se Ag Pb 
( ppb) (ppb) !ppb) (ppb) 

-2.954 52.348 -2.846 • 18. 715 
2.282 l?.404 o. 917 16.433 

77. 262 37. 068 32,226 87. 808 

ftn Sb y Be 
I ppb) (ppb) ( ppb) ( ppb) 

0. 406 -97. 446 4 .403 o.m 
o.m 37.m 1.061 0.108 

37.m 38.531 24. 106 28.866 
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~~ 

Ci 20 o. 208 0.001 -:. 
Cr 21 0.046 0. 002 

WHC-SD- WM-DP-025 Md 
,, 0.025 v.020 u ADDENDtJM 10 REv·o 0.007 -Ce 24 0.025 . 

Sa 25 -0. 024 o.m 
bi 26 ·0.007 0. 001 
p 27 O.Oll 0 .002 
s 28 0. 00 5 0. 00~ 

"q 29 0.009 o. 001 , 
As 30 ·0 .005 0,012 
Mi 31 0.1 07 0.020 
~o ., 

J. -0.000 o.m 
Se 33 ·0 .046 0.013 
Aq 34 -0.052 0.004 
Pb 35 ·U02 o. 008 
Ti 36 -o.m o. 004 
Cd 37 o. 114 o.m 
B 35 -0, 006 0.008 

39 -0.047 0.003 

"A 40 0.306 0.003 
Sb 42 0.033 o. 008 
y 43 0 .163 0.003 

91 44 0.046 0,001 
Tl 45 -0.064 o.m 

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

T titr I: CRH Identity 2: CRI 2:14 Pfl Jm.ry 23 , 1992 ' 
hk nm: ALL_Slft 
t-Ple ~eight : 1. 0000 Solution Voluae : 1.00 

OA·Pe,k lntegr.tions : 3 Otf-PHk Iateqritim : l 

~ --------------------------------------------------------------------
Zr Sr Bi Ti Hg Sn Si Al ..,, 

( ppb) (ppb) (ppb) (ppb) ( ppl) ( ppb) (ppb) (ppb) 

Hr -14.m -0. 9 66 ·24,088 ·14.882 ·200UOO -5.036 -5.720 -58.rn 
t. ~. 522 U23 lt044 6.379 37.,m 4 .878 Z. 976 4.557 
U,.S.D. 17. 587 2. 406 62.454 42.860 1.883 96.862 52.030 1.m 

M Zn Cu Li Co Ni Li Eu 
( ppb I (ppb) ( ppb l ( ppb) ( ppb l (ppb) (ppb) ( ppb ) 
-59.463 -1.m 44. 178 • 3. 971 98.441 73.121 ·1.358 -2.189 

5.D. 38, 260 0.770 o.m 0.737 1.416 4 .818 4.m o.m 
t R.S.D. 64.342 41.950 0.303 18.549 1.m 6.589 300.114 15.242 

Ff Ci Cr Nd Ce 51 h p 
( ppb l ( ppb l (ppb) {ppb ) ( ppb) ( ppb) (ppb) ( ppb) 

"ean -4. 794 ·14.673 15.625 -87 .685 -110.082 -126.962 -2.379 4.637 
u. 1.132 0.098 0. 837 8. 842 20. 842 13.m 0. 070 14.m 
i R.U. 23.621 0.066 5. 357 10 .08~ 18.933 10.834 2. 961 311.333 

ftq As Na no Se Ag Pb 
I pp b l (ppb) (ppb) I ppb) (ppb) I ppb l ( pp b l (ppb) 

nm -17.963 -3. 287 ·19.344 -12.776 • 2. 004 25.500 14.100 3.622 
S.b. ~.457 o.m 14 .876 lZ.125 1.675 38. 908 1.116 14. 068 
:: R. S.D. 30 . 381 7 .698 7 b. 906 94.902 83. 551 152.577 7. 914 388.m 

Ti Cd a K ftn Sb y Be 
I ppb) ( ppb) (ppb) (ppb) I ppb) (ppb) (ppb ) I ppb) 

2;)7 



"e i ft 
S.P. 
~ k,U . 

II C' I II 

u . 
~ R. U. 

-3. 523 
o.m 

14. 561 

Tl 
I ppb l 
-25 .081 
32. 226 

128.484 

7.m 0. 663 -83 .729 
1.198 1. 607 18.459 

15. 468 242 . 488 22 .046 

Corrected Count s St it1 sti cs 2: 16 Pft Jiom y 23, 1992 
hs k me : ALL_m 
Suple ~ei gt,t : 1.0000 Sohtion Yolm : 1.00 
OD-Pu l lr,tegntions : l Off-Puk lnteqritions : 1 

3o.m m.m 
o.m 41.767 .. 

o.m 29 .888-

WHC-SD-WM-O P- 025 
ADDE NDUM 10 RE V 0 

Anilyte Chmel ftm Xpulm S.D. (pulses ~R.S.D. Kpulm 

Zr 
Sr 

Ti 
H 
Sn 

Co 

Md 

Sa 
Ii 
p 

5 
ftq 
~s 
Hi 
fto 
Se 
Aq 
Pb 
Ti 
Cd 

Nn 

2 
3 

6 
7 
8 
9 

I 0 
11 
12 
14 
15 
16 
17 
18 
19 
H 
21 
22 
24 
n 
26 
27 
28 

30 
ll 
32 
3l 
34 
H 
J,• 

36 
37 
38 
39 
40 
42 

0.016 
0.012 

-0. 181 
0.016 
1,504 
o.m 
0.707 
1.548 
0 .017 
tm 
2.192 

-0.005 
2.095 
1. 961 

-0. 005 
-0. 086 
t.m 
3.025 
1.200 
0.029 
0.021 

-0.036 
8.230 
0. 021 
0.014 
2.m 
o. 300 
o.m 
i.m 
0.1 78 
1. 536 
0.264 
3.581 

11. 508 
2. 326 
0.805 
U07 
0.095 

0.004 
0.004 
0.020 
0.011 
0.028 
0,026 
0.005 
0.022 
0.022 
o.m 
0.010 
o. 003 
0.008 
0.020 
0 .001 
0.002 
0.005 
0.012 
0.003 
0,057 
0.007 
0.014 
0.025 
0.002 
0.008 
0.008 
0.014 
0.013 
0.009 
0.013 
0.004 
0.006 
0.003 
0.047 
0.020 
0.005 
0.022 
0.003 

100.753 
1.838 
1.m 

9.950 
v .1 09 
1. 003 

-... 



y 43 0.727 0. 001 
h H 2.556 0, 016 WHC-SD-WM-OP~025 
Tl 45 o. 011 0, 004 ADD END UM. 10 
-··------ .... -- ................... ---------· .... -----·- .................. --------------·-- ------

Identity 1: CCY-4 ldntity 2: CCV 2:16 P" Jmuy 23, 1992 
hsk we : ALL_m 
Saple Weight : 1. 0000 Solutioa Volm :, 1.00 
On-Pe.k lnte1ntions : 3 Off•Peik Integr•tions : 1 
.... -.. ---- .. ----------------------------.. -.. -------------------.. -.. ------... -

Zr Sr Ji Ti Hg 
(ppal ( ppb) (pp~) (ppb) ( pp• ) 

ftm -12.662 -0.496 -167.915 o.rn -2021.m 
5.D. 1.832 o. 168 20,919 7.m 
? R.5.D, 14. 467 33.757 12.m 1699.084 

w Zn Cu Li 
( ppb) (ppbl ( ppb) (pp& ) 

Nm o.m 457.301 492.986 -1.m 
5.D, 31.789 2.192 2.238 0,269 
Z R.S.D. 9842.729 0.479 o.m 16.888 
lf) 

Fe Ci Cr Nd 
1.n (ppb) (ppb) (pp~) (ppb) 
ftun m.011 461.231 498.612 -89.m 

~- 1.m 2.079 1.256 25.737 
~ R S.D. 0.335 0. 4 51 o.m 28 . 7 58 
' 
M 5 Ng As Ni 

( ppb l (ppb) lppb) (ppb) 
.fie n -11.m 501.396 487.798 m.m 
5.D. 9 .278 1.838 lt604 7.896 

.S.D. 78. 998 0.367 l.814 I. 568 

.. 
Ti Cd ( 

(ppb) (ppb) ( ppb) ( ppb l 
ftm m.122 486.468 464.424 ~066 .106 
Seri. 0.414 1,966 4.004 31.395 
~ k.U. o. 084 0. 404 0.862 0.620 
0-. 

Tl 
(ppb) 

fte.n 499.992 
S.D. 26.624 
Z R.5.D. s.m 

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

Corrected Counts Statistics 
Task rim : ALL_m 
Suple Meight : 1.0000 Solution Yolm : 1.00 
On-~e•k Jotegntions : 3 Off·Puk htegritions : I 

Analyte Chmel ftean lpulses 

Zr 0,012 

S.D. lpulm 

0.006 

~R.U. lpulm 

1845.011 
91.259 

Co 
( ppb) 
497.004 

1.772 
o.m 

Ce 
( ppb) 
-119.506 

19.860 
16.618 

fto 
( ppb) 
483.117 

2 .848 
0.590 

ftn 
( ppb) 
492.067 

2.210 
o.m 

REV Q. 

Sn 
( ppb) 

7.791 
6.071 

77. 929 

~i 
(ppb) 
481.232 

4.690 
o.m 

S1 
( , pb) 
-161.707 

40.HZ 
25.319 

Se 
(ppb) 
m.247 
37.352 
6. 550 

Sb 
(ppb) 
483,580 
14,594 
3.018 

-
~~,.. 

t 

-

Si Al 
( ppb) (ppb ) 
386,m 438.109 

3.024 9. 139 
0.782 2.086 

La ED 
(ppb i (ppb) 

-6. 791 -1.821 
2.m 0.130 

34.m 7 .143 

Bi p 

( ppb) (ppb) 
499.971 69.371 

I .499 10.594 
0.300 15.272 

Ag Pb 
(ppb) (ppb) 
519.871 485.974 

I. 284 11.310 
0.247 2.327 

y Be 
( ppb l (ppb) 
492.409 478 .263 

0.802 2.932 
0 .163 0.613 



Sr 2 -0. 001 0. 00~ -
Bi 

, -0.062 0.012 WHC-SD-WM-DP- 0?5 -. 
J 

T' -0 . 021 0. 004 ADDENDUM 10 REV 0 -= 

Hg 6 1.503 o.m -
Sr, 7 -0. 009 0.017 

8 o. 085 o. 003 
9 o.m 0,0H 

V 10 0. 024 0 .011 
Zn 11 0,033 0. 007 

I 

Cu 12 0. 042 0.002 
Li 14 -0 .031 0.011 
Co IS -0.017 0.011 
Mi 16 -0.059 0.011 
L, 17 -0, 002 0.002 
Eu 18 -0 . 0 79 0.004 
Fe 19 -o.m 0.010 
C, 20 0.037 0.001 
Cr 21 -0.010 0.003 
Hd 22 0.099 o.m 
Ce 24 0.022 0.008 
51 25 -0.023 0,004 
Bi 26 -0.003 0.002 
p 27 0,012 0.003 
s 28 0.013 0.005 

"-
29 0,002 0.001 

As 30 -0.007 0.003 
1h 31 o. 119 0.012 
fto 32 -0.013 0.007 
5 33 -o.m 0.008 

34 -0.127 - 0 .004 
Pb 3~ -0.020 0.009 

36 -0.108 0.004 
37 -o.m 0.020 

» 38 -0.019 0.014 
39 -o.m 0.005 

ftn 40 0.006 0,001 
Sb 42 -0. 007 0.011 -y 43 0.022 0.002 

44 -0.006 0.001 
Tl 45 -0.060 0.008 

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

Identity 1: CCB-4 Identity 2: CCI 2:18 Pft Jmuy 23, 1992 
T,s t me : ALL_Slft 
Suple Veight : 1.0000 Solution Yoluu : I .00 
On-Peik !Ategntions : 3 Off-Pe,t Iateqntioas : 1 
.. -----------.. -----.. -.. ----------------.. ---------------------.. -·--------.. 

Zr Sr Bi h Hg Sn Si Al 
( ppb) ( ppb) ( ppb) ( ppb ) ( PP1 l ( ppb) (ppb) ( ppb l 

ftm -14.341 -1.020 -43.637 -23.387 -2130.435 -o.rn -23.979 -63.002 
S.D. 2. 944 0. 163 12.273 2.m 1609 .870 3. 981 2 .286 5. 670 
t R. S. D. 20. 530 D.m 20.m 9.m 7~.565 1686.192 9.534 9. 000 

Zn Cv Li Co Ni La Eu 
(ppb) (ppb) ( ppb) ( ppb) (ppb) (ppb) (ppb) ( ppb) 

ftm 12.m -43.499 -6.034 -4.277 -1.m -0.m 6. 792 · I. 344 
14,856 0,594 0,402 1.117 2. 660 2.712 8,150 0.271 
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? R.U . 116.384 1.367 c.663 26 . 118 161. 000 859. 617 119, 991 20 .14) -WHC-SD-WM-DP-025 -. 
Fe Ci Cr Nd · Ce 51 Bi p · ADDEN DUM 10 REV G 

(ppb) (ppb) l ppb l ( pp b) l ppb) l ppb) ( ppb) ( ppb ) -
ft~in -8.498 -43 .4 56 -7. 812 -54.365 -1 16 .679 -m.m -2. m 11. m -
5.D . 3.274 0. 096 1.107 24. 76 7 21.222 11. 912 0.1 06 20 .022 
~ U .D. 38 . 528 o.m 14.174 45.m 18 . 188 9 .686 4. 90~ 173 .001 

5 ftq As Ni ft o Se Aq Pb 
(ppbl lppb) {p,6) { ppb) lppb) (ppb) (ppb) (pp bl 

"•in -8.473 -4. m · 22 . 362 -5 .m -6 . 118 · U 27 ·9 . 519 · 28.374 
S. D. 5.m o. m 4. 147 7. 558 2.m 21.792 1. 203 16.599 
~ R. S .D. 69. 921 5. m 1a. m 141.m 33 . 918 528. 079 12 .638 58. 500 

Ti Cd I I ftn s~ y Be 
( ppb) (ppb) ( ppb) (ppb) (ppb ) ( ppbl (ppb) (ppb ) 

ftm -4.m ·2 .829 · 1.790 • 150. 191 0.031 -77.221 3.m 0.249 
S.D. o.m 0 .819 2. 787 31.005 0 .058 60. 760 1.605 0. 108 
t R. S. D. 11. m 28. 96 5 m.688 20.644 188. 738 78. 684 53,253 43.297 

11 
(ppb ) 

ftm 0.703 
sr,.,. 56.m 
? R.S .D. 8018.914 
' '1 

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

! 

Correc ted Counts Sti.tistics 2:20 Pft Janmy 23, 1992 
ri1~ me : ALL_m 
s-1ple Wei gh t : 1.0000 Solutioa Volute : 1.00 
O~q eil: lotegri.tim : 3 Off-Puk Ioteqr•tioos : 1 

Anilyte Chmel ftm (pulses U, lpulm ?U.D. lpulses 

t. 
Ir ·0.037 0.006 , 

246, 646 o.m • 
Bi 3 · O, 089 0.027 

5 · 0.034 0.011 
Hg 6 1.m 0.008 
~ 7 20.974 0 .130 
Si B 0.077 0.008 
Al 9 0.078 0. 016 

10 0.612 0.060 
Zn 11 110.026 0.070 
Cu 12 21. 043 o. 032 
Li 14 98.497 o.m 
Co 15 40. 920 0. 037 
Mi 16 20. 251 0.026 
Li 17 -0. 004 0.000 
Eu 18 ·O. 067 0.006 
Fe 19 1U 17 0.064 
Ci 20 56.872 0.081 
Cr 21 12. 006 0.024 
Wd 22 0.324 0.033 
Ce 24 0. 069 0 .005 
51 25 -o.m o. 006 
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Ba 26 163.m 0 .269 
p 27 o. 175 0.007 WHC-SD-WM-OP-025 -

~ 
s 28 0, 128 0. 006 ADDENDUM 10 REV O t ' 

"q 29 22. 722 0.012 
~ 

Ac 30 -0. 002 0.013 
;-, 

31 16.313 o.m 
32 0.006 0, 004 

St 33 0. 421 0. 008 
Aq 34 1.079 0. 003 
Pb 35 -0.009 o.bo, 
li 36 -0.112 o. 003 
Cd 37 224 .303 o.m 
! 38 24. 378 o. 087 

' 39 0.843 o. 001 
"n 40 48,026 0.018 
s~ 42 0,896 0,010 
y 43 0.017 0.002 
B! 44 -0. 008 0.000 
Tl 45 -0,063 0.005 

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

ity I: SSTl m U48Ac Idrntity 2: }imt 2:20 P" Jamry 23, Im 
Taif om : ALL_m 
Siff:le Weight : 1.0000 Solution Yolm : 1.00 
On-Prak Integritions : 3 Off-Peak Integntions : l 

----·---------------------------------------·-------·-------------
Zr Sr Bi Ta Hq Sn Si Al 

(ppb) ( ppb) (ppb) (ppb) ( PP• l ( ppb) • l p,b l l ppb) 

"''lo -36,780 9927,279 -71. 914 -31.679 195.652 muo9 -29.479 -172.53~ . ; 
~ ft 2.522 13,472 28.341 7.254 m.o96 30. 687 s.m 6. 594 

D. 6.857 0,136 39.410 22.878 267,360 o.m 18 .096 3.822 

» Ia Cu Li Co Ni La h 

u: 
( ppb) (ppb) ( ppb) ( ppb) (ppb) ( ppb) ( ppb l (ppb) 
819.361 9776.646 4868.261 10028. 924 9662.387 4842.021 -1.358 -o.m 

5.D. 84.977 6.m 1.m 46. 381 8.617 6.127 0.000 0.396 
IT.u. 10.371 o. 064 0.154 0.462 0.089 0.127 0.000 67.583 

Fe Ca Cr Nd Ce 51 • Ba p 

~ (p,b) (ppb) (ppb) (ppb) ( ppb) 1 pp~) (ppb) (ppb) 

"m 4869.259 9565.887 so21.m -22.7&6 16. 212 -1118.677 m7.m 1142.095 
S.D . 20.m 13.676 9.m 14. 911 13.060 16.934 16.415 50.174 
~ U.D. 0.427 0.143 0. I 98 65.m 8U53 1.rn o. 164 4.393 

s "q As Na "o St Aq Pb 
( ppb) ( ppb) ( ppb l f ppb) (pp b) (ppb) (ppbl (ppbl 

"ean 40.417 4974.154 -13.57& 10010.020 0.000 257.680 373.667 -9. 056 
S. D. 7,237 2.657 16.473 31.913 1.317 22.493 1.021 15.403 
Z R.S.D. 11.m o.m 121.338 0.319 5854315 .791 8.729 o.m 170.089 

Ti Cd I K "n Sb y Be 
( ppb l (ppb) ( ppb l (ppb) (ppb ) ( ppb) I ppb l ( ppb) 

ftm -U85 9427.m 4850.007 mu90 401s.m 4903.789 -0 .461 -0. 062 
u. 0.414 17,156 17.399 3. 488 1.794 54. 420 1.446 0.000 
~ k.U. 7.833 o.m 0,359 0.066 0,037 1,110 m.a1s 0.000 

Tl 
·- - . 
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l ppb I 
neift -20 .m 
u. 32.m 
? R. 5. D. 159.270 

Corrected Cou nts St.lislics 2:23 P" hmry 23, 1992 
Tisk rrm : ALL_SI" 
Suple Veiqht : 1.0000 Solutiot Volm : 1.00 
On-Pe,il Inte~r.tions : 3 OfHuk Integr,itioos : 1 

An,lyte Chmel "m (pulses 

Zr 
Sr 
Ii 
h 
Hq 
Sa 
Si 
Al 
V 
z, 
Cu-

l 
Co 
N1, ' 

La 
E'll • 

fen 
C, 
C 
Nd 
e 

51 

As 
Ni 

"0 
Se 
Aq 
Pb 
Ti 
Cd 
B 

~n 
Sb 
y 

Se 
Tl 

1 
2 
3 
5 
6 
7 
8 
9 

10 
11 
12 
14 
15 
16 
17 
18 
19 
20 
21 
22 
24 
25 
26 
27 
28 
2? 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
42 
u 
44 
45 

-o. 144 
-0.011 
4.886 

-0.024 
U41 

-o. 083 
0.024 
1.194 

-0.012 
o.m 
0.094 

-0.019 
-0.026 
-0.071 
1 .278 · 

78.579 
0.036 
0. 407 

-0.013 
11.847 
1.865 
1.802 

-0.438 
0.021 
0.016 
0,009 
o.m 
o.m 
0 .012 

-0.044 
16.431 
2.675 

-o.m 
·O .160 
-o . 007 
·O . 047 
-0.013 
-0. 021 
0.060 

-0.008 
-0. 036 

5.1. lpulm 

0.004 
0.005 
0.041 
0,012 
0.014 
0.035 
0.009 
o. 041 
0.016 
0,011 
0.004 
0.002 
0. 003 
0.008 
0 .004 
0.227 
0.007 
o. 004 
0.009 
o. 049 
0.006 
0.004 
0 .006 
0.004 
0.008 
0.001 
0.006 
0,024 
0.003 
0.017 
0.052 
o. 045 
0.010 
0 .025 
0,020 
0,1)08 
0.002 
0 .004 
0.004 
0. 002 
0 .004 

?U.D. (pulses 

-
WHC-5D-WM-DP-025 -

ADDENDUM -10 REV O -., 
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-
Identity 1: SST2 mmm Identity 2: limt 2:24 Pft hmry 23, 1m -~ 

a • 

Tisk nm : ALL_Sift 
4 

Siiple Weiqht : 1.0000 Solutioo Yolm : 1.00 
WHC-SD-WM-DP-025 

~ 

On-Puk IDtegntions : 
, 

01Heik ln tegriti ons : 1 
ADDENDUM 10 REV 0 ~I • 

-------. -----------... ---... -----------.. -----------.. ------- .. ---------
Zr Sr Bi Ti Hg Sn Si Al 

( ppb) !ppb) (ppb} ( ppb) ( PPI) ( ppb) ( ppb} ( pp l} 
ftean -86.084 -I. 436 ma.m -25.088 369.565 -17.706 -6 4.458 291.196 
S.D. 1.m 0.209 4t738 1. 961 920 .005 8,213 5.915 17.179 
t R.S.D. 2.150 14. 569 0.832 31. 756 248.942 H.386 9 .177 5.900 

w ZI CY Li Co Hi Li Eu 
(,pb) (ppb) (ppb) (ppb } ( ppb} ( ppb} ( ppb) ( ppb } 

ftm -37.188 -26.000 6.113 -3. 021 -3.777 -3.336 5222.901 5113.733 
S.J. 22.563 o.m o.m 0,204 0.818 1.805 14.693 14.739 
? 2,S.D, 60.m 3.672 13.334 6.742 21.rn 54.125 0. 281 0.288 

Fe Ci Cr Md Cf 51 Bi p 
( ppb) (ppb) (ppb) ( ppb) ( ppb} ( ppb) ( ppb) (ppb} 

ftun U22 19.165 -9.068 5225.650 m2.469 rn3.011 -28 . 707 69.371 
5.). 2.176 0.600 3.720 22.020 17.Gn 10.m 0.336 28.030 

R.S.D. 42.m 3.130 41.023 . 0 .421 o.m o. 197 I. 170 40 . 407 

s ftg As Mi fto Se Ag Pb 
(ppb) ( p~b) (ppb) ( ppb) ( ppb l ( ppb) (ppb} ( ppb) 

iD -5.m -3.214 96.314 67. 421 1. 688 37 .841 m1.m 4853.101 
S.D, 9 .330 o. 219 7.447 14. 998 o. 796 49.632 16 .659 81.122 
' R.S.D. 167.843 6. 818 7.732 22.m 47 .186 131.159 0.317 1.672 

Ti Cd B r ftn Sb y Be 
(ppb) ( ppb) ( ppb l (ppb) (ppb} ( ppb) ( ppb) (ppb) 

-8. 356 -3,767 o.m -81.715 -1.956 -156.284 28. 954 -0.062 
•U. 1.293 1,032 3,929 48.336 0.174 24.044 2,631 o.m 
i U.D. 15. 469 27.387 658.564 59.m 8.915 15.385 9 .086 519.797 

Tl 
( ppb l 

e,n 174,165 
u. 24.696 

2.U. 14,180 

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

Comcted Counts St,tistics 2:n P" Jinu.iry 23, 1992 
hsk nm : ALL_SJ" 
Si1ple Weigbt : 1.0000 Solution Yolm : 1.00 
On -Pe,k lnteqrctions : 3 011-Peik Iote9ritions : 1 

Anilytf Chmel ftm (pulses SJ. lpulses iR.S.D. Kpulm 

Zr 1 23.354 0,039 
Sr 2 0.008 0.008 
Bi 3 -1.845 0.030 
T, 15.m o. 063 
Hg b 26.881 0,054 

7 0.068 0.042 214 



Si 12.673 0. 028 
~l 12. l 83 0.024 WHC-SD-WM-DP-025 

I 0 31.781 0.062 ADDENDUM 10 
!c 11 o.m o.m 
Cu 12 0. 056 o.m 
l I I 4 -o.m 0.008 
(o 15 -0. 080 0.019 
N1 16 o.301 0. 023 
Li 17 -0. 006 0.001 
Ett 18 -o.m 0.007 
Fe 19 o. 002 0.009 
c. :o 0,137 0. 001 
Cr 21 0.019 0 ,001 
Md 22 -0.099 0.051 
Ce 24 0.021 0.013 
s, 25 -0.100 0.007 
~i 26 -0.016 0.008 
? 27 1.m 0.014 
5 28 4.572 0 .027 
ftg 29 0.011 0.001 
As 30 3.973 o.m 
Ni 31 0,190 0.003 
fto 32 32.008 0.017 
s;- 33 1.493 o.m 
A 34 -0.120 0.011 
Pb 35 -0.067 0.007 
T 36 37. 068 0.072 
Cd 37 -0.277 o.m 

38 0.018 0. 013 
39 -o.m o.m 

Nn 40 0 .017 o. 002 
ij .... 42 0.020 0.003 
V 43 H.488 0.023 
B 44 54.202 o.m 
II 45 0.656 0, 004 

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

l.,4~ tity I: sm m mm Identity 2: Direct 
T.s1 nm : ALL_m 

2:26 Pft Jmuy 23, 1992 

S~le Veiqht : 1.0000 SolutioD Volute : 1.00 
On·Peik lnteqritions : 3 Off-Puk Integritions : I 

ftm 
S.D, 
i U.D. 

ftm 
5.b. 
: R.S.D. 

Zr 
( ppb) 

10674.526 
17.m 
0.165 

V 

( ppb J 

44915.732 
87. 528 
o.m 

Fe 
i ppb) 

-5.992 

Sr 
( ppb) 

-0.671 
0.314 

4 6. 862 

Zn 
(ppb) 
-33.618 

0.273 
0,811 

Ci 
(ppb) 
-u.m 

Ii 
( ppb) 

-1910.248 
31.0ll 
1,627 

Cu 
(ppb) 

-2.707 
1.097 

40.524 

Cr 
( ppb) 

4,325 

Ti 
(ppb) 

10104.822 
40. 246 
0.398 

Li 
(ppb) 

-3.632 
0.806 

22.254 

Nd 
(ppb) 
-143.m 

Hq 
(pp1) 

1652978.261 
3512.669 

o.m 

Co 
( pph) 
-16.603 

4.506 
27.139 

Ce 
( ppb) 
·121.391 

Sn 
( ppb) 

17. 863 
10.024 
56.117 

Ni • 
(ppb) 

8U60 
5. 511 
6.457 

SI 
( ppb) 
-351.314 

REV 0 

Si 
(ppb) 
8283.835 

10.m 
o.m 

Li 
(ppb ) 
-10.866 

2.m 
21.m 

Bi 
(ppb) 

-2.928 

Al 
(ppb) 
4855.891 

9 .821 
0.202 

Eu 
( ppb) 

-6.330 
0.479 
1.m 

f 
t ppb l 

lOW.460 

--.. 
1 

-
-
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~ U.D. 48.893 

I ppb J 

3(1.rn 
'; R.U. U83 

ne.~ 
u. 
~ U.D. 

~.,. 
'; R.S.D. 

Ti 
( ppb) 
5032.m 

9.688 
0. ! 93 

Tl 
( ppb I 
5038.127 

30.65: 
~.608 

Ui-9 

~J 

! prb : 
-2.rn 
V.1 2 7 

~.rn 

r. ,0 

( ppb J 

-8.683 
1.055 

12.rn 

.. . -. .1, ';' . ' .,_• I .,C .,(,, /,fJ 

9.C l U~:i 30 . 51 ~ 

~= H1 ~o 
( prb ) ( ppb I ( ppb) 
', II nR J .l •• , ., ... 38.352 1vm .m 

19 . 364 ~ .143 ~- 308 
0.370 '.,. 580 0.052 

» I r. "r, 
( ppb I ( ppb) t ppb) 

~.436 -!J9.981 1.124 
z.m 31 .005 0. l '.14 

48. 719 2s.m 13.65b 

~v. : l c , . ; ..,; I, • • J -:, -- · '.,.rn 16' 7!(1 (I . 92t 
WHC-SD-WM-DP-025 

Se A~ n ADDENDUM 10 REV 0 
( ppt ) ( ;pb ; ( p pb 1 

~W. 232 -?.294 -11 2.99! 
44.624 :.m I, ~'.•• 

.l.,. 1 wL., 

(;.990 .. , ... , 
14 O, ~1 / .1 10 . 920 

Sb be 
( ppb) ( ppb i ( ppb) 

69.875 1005~.:~2 1rn:.112 
i 6. '.,48 16. 10 7 !7.137 
23. 683 0.1,10 U 72 

· 21.6 
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