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

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

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

~ d /2/m 
L.v 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the Hanford Site• - WHC-SD-CP-QAPP-002, unless superseded by the Statement of 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. 

d.~ l1~0 
L. P. Markel ~ 
Laboratory Q.A. Officer 

Date 

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

M.A. Beii'­
Manager 
Processing and Analytical Laboratories 

Date 
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Introduction 

242-EVAPORATOR FEED CHARACTERIZATION 

INORGANIC CASE NARRATIVE 

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

Samples submitted to the laboratory were identified as : 

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

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

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

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

Metals by ICP 

Silver 
Aluminum 
Barium 
Cadmium 
Chromium 
Iron 
Magnesium 
Manganese 
Sodium 
Lead 
Zinc 

1 of 2 

Ag 
Al 
Ba 
Cd 
Cr 
Fe 
Mg 
Mn 
Na 
Pb 
Zn 

-----· 5 
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Metals CAAS) 
Arsenic 
Selenium 
Mercury 

Conventionals CIC) 

Fluoride 
Chloride 
Nitrite 
Nitrate 
Phosphate 
Sulfate 

WHc-so~wM-DP-025 
Addendum 7 Rev O 

As 
Se 
Hg 

F 
Cl 
N02 
NOJ 
P04 
S04 

Conventional (Specified Methods) 

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

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

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

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

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

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

J. H. Tillman, Manager 
Inorganic Chemistry PAL 

2 of 2 ----·· ·, s.1 
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Problems encountered: 

242-EVAPORATOR FEED CHARACTERIZATION 

INORGANICS CASE NARRATIVE 

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

.. -

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

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

(2) Instrument· Detection Limits (IDL}. Detection limits for the parameters 
determined were obtained using the method prescribed by the US EPA. The 
instrument detection limits for the metals determined by Inductively Coupled 
Plasma (ICP), Atomic Absorption (AA), Ion Chromatograph (IC) and classical 
methods are obtained from an aqueous matrix . The instrument detection limits 
for the analytes on actual evaporator feed or candidate tanks would probably 
be higher due to matrix efforts. The standards used to prepare the solutions 
for the detection limit determinations were obtained from bonifide and 
rel i able 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 detect i on limits were met 
or exceeded when compared to the IDC's in the Request for Special Analyses 
(RSA). Typical instrument detection limits obtained during this work effort 
are listed below: 

1 of 2 

Hanford Operaltons and Engineering Contractor for the US Department of Energy 
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Analyte Detection Limit (ppm) 

Required . Actual 

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

Aluminum (Al} 50 .075 
Barium (Ba} 2 • .003 
Cadmium (Cd} 1 .004 
Chromium (Cr} 5 .004 
Iron (Fe) .10 .007 
Lead {Pb) 5 .030 
Magnesium (Mg) 1 .0001 
Manganese (Mn) 2 .001 
Silver {Ag) 5 .018 
Sodium (Na) 60 .048 
Zinc (Zn) 2 .002 

Detection limits for the analytes required in the Statement of Work are 
listed for each set of samples. These instrument detection limits vary 
according to the analyte and instrument and were generated in accordance with 
the Request for Special Analysis (RSA)t the internal memo; "Recommendations 
for Tank Farm Waste Analysis" by T. D. Blankenship, dated November 26, 1990t 
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 • Ti 11 man, 
Inorganic Che 

f/f'L 
anager / / 

stry PAL 

2 of 2 
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Detection Limits of Radionuclides 

Listed below are the detection limits for indicated radionuclides for sample 
R934. 

Radionuclide 

Co-60 
Cs-134 
Cs-137 
Ce-144 
Eu-154 
Eu-1ss· 
Nb-94 
Ra-226* 
Ru-106 
Sn-113 

DL uCi/L 

l .3xlo•1 

9. ox10·0 

1. 4x10•1 

7 .ax10•1 

2. 6x10•1 

2.sx10•1 

9.0x10•0 

1. Sx10•1 

l .4x10•2 

1.ox10·1 

*Based on the gamma peak of daughter Bi-204 

""' These limits are based on the background spectrum of the Ge detector which was 
used for counting of the above mentioned sample. The data 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. 

-
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Problems encountered: 

242-EVAPORATOR FEED CHARACTERIZATION 

INORGANICS CASE NARRATIVE 

TANK: 103AP 

A Non-Conformance Report {NCR) was generated for three samples from Tank 
103AP. The samples involved were 3AP89l-l, 3AP891-2 and 3AP891-3. Sample 
3AP891-l and 3AP891-2 were received into the laboratory with the custody seal 
improperly attached. The client reviewed these sample containers and granted 
permission to proceed with the analysis for 3AP891-l and 3AP891-2 because the 
custody seals were over the locking pin, indicating sample integrity was 
preserved. Sample 3AP891-3 was resampled and replaced by Sample 3AP1191-l. 
This sample was analyzed for the parameters stated. Please reference NCR 
#806110, dated September 19, 1991. In addition, the custody seal for Sample 
3AP891-l {R933) was not on properly. This sample was approved for analysis 
after consideration and review by the client. · 

The blank analysis printout is missing for the Determination of 
Hydroxide Ion. analysis. I contacted the laboratory for this printout and it 
was not found, and cannot be re-created. Therefore, this printout is 
considered lost . 

ohn Tillman, Manager 
Inorganic Chemistry 

Hantord Operations and Engineerina Contractor for the US Qepartment ot Energy 
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Internal 
Memo 

f'rom: Office of Sample Management 16500-90-090 
Phone: 3-3869 M0-346/200W T6-08 
Oale: November 26, 1990 
Subject: RECOMMENO/\TIONS FOR TJ\NK FARM WASTE ANALYSES 

To: T. D. Blankenship Rl-62 

cc: J. o. OriggsJ£'/'tf, TG-14 
J. /\. Eackcr Rl-51 
D. L. Halgren~., Rl-51 
J. H. KcHncr) TG-Oll 
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 information regarding laboratory 
analytical capacity for a variety of analytes to support Tank Farm and 
Evaporator operations. Specific· convnents and suggestions for each have been 
prepared along with information on su99ested minimum quantitation limits 
(MQLs) for the needed analyses and recommended reporting _formats. With the 
exception of Nb94

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

The discussions that follow are ba~cd on the assumption that the laboratory 
will be performing Nst,1ndard"' regulatory type analysis. /\nalysis -MQLs are 
based on proven laboratory r.xpcrience, turnaround times arc bJ~ed on 
requirements in the Tri-Party agreement, and reporting/validation formats 
based on WHC-CM-5-3, Section 2.0, •oata Validation for RCRA Analyses." Th i s 
information is summarized in the following attached tables: 

Table 1 
Table 2 
Table J 

Table 4 
Table 5 
Table 6 

MQLs for Inorganic J\nalysis 
MQLs for Rad ionuclide Analysis 
MQLs for Or9anic 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 

• 

I 
. I 
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compliance. While it is expected that in most cases specific needs will be 
more strinqcnt, if less strinqent requirements arc appropriate, these should 
also be defined in the WAP. This could significantly reduce analytical costs 
and turnaround times. 

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

These streams 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 S days. Results will be available via the 
laboratory reporting system {LCCS). 

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

OST Character}zatjon Analysis: 

All of these analyses will be required to be performed to hazurdous 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) analysis to the analysis request 
should allow for screening for significant levels of unaccounted for beta 
activity and assessment of the needs for additional specific beta emitting 
radionuclide component quantification. 

Analysis for Pu235 at the 222-fl Laboratory is complicated by the presence of 
this isotope in the spike (Pu 6

) added to the analysis to al i OW cofroction 
for overall y1e1d 1n lhe proceduro, Fof,-lTlf.\t oxpoctod samplof., Pu 31 act1v1ty 
will be only a small fraction of the Pu 914 act1v1ty and may be approx1m1Lcd 
using isotopic ratios based on historical irradiated uranium processing. 
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Samples having greater than normal Pu234 (e.g., associated with previous 
irradiated thorium processing) ~ctivity will be detectable using the current 
procedures. In these cases, Pui 4 activity can be quantified e1thcr 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 
design~tion 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; .semivolattlc organics and Tox.icity Characteristic 
Lcachfog Procadure (TCLP). If these analyses have not been assessed for , ; 
inclusion ·in the requested analysis, it is recommended that they are reviewed 
for ·inclusion. 

The current schedule for implementation of organic analysis capacity at 22·2-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. 

Esttmated 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 re~uced slightly. 
Addition of scmivo1atile organic analysis to the lists would increase costs 
$2000 per analysis. Addition of TCLP to the list would increase analysis 
costs $1500 for those samples containing greater than 11. solids. For liquid 
only samples, no additional preparation is required for TCLP and the analytes 
of concern are already included in the analysis requests. · 

--=~- s .. 7 
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If you need any additional information or have any questions, please call me on J-3869. 

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

jmd 

Attachments - 7 

CONCURRENCE: 

Date I I / l 8/ 9r::;; 
T I 

Date J1/r5/2!P 
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TABLE 1 
RECOHHENDED ANALYSIS MINIMUM QUAHTITATION LEVELS 

for TANK FARM WASTE ANALYSES 

High Sill .LQ_w Sall. Cm~] yt~ .High S_ill 
.l..i.Cl!l id or · Liauid .l i gui d or 

16500·90·090 
/\tt.1chmenl 1 

Page l of 1 

tow Sall. 
Uauid 

Solid/Slurry Solid/Slurry 

Analyzed by Inductively Coupled Plasma Spectroscopy (ICP) 

Al so o.s As 20 0.2 
Oa 2 0.02 01 100 0.5 
0 20 0.05 Cd 7. 0.02 
Ca 0. 2 0.002 CC! JOO 1 
Cr 5 0.05 Co 20 0.2 
Cu 20 0.2 Eu 2 0.02 
F C! 10 0.01 La 20 0.2 
Pb 30 0.3 Li J 0.03 
Mg 0 .1 0.001 Mn 7. 0.02 
Hg s 0.05 Mo s 0.05 
Nd 250 2.5 Ni 20 0.2 
p 50 0.5 K 250 2.5 
Sm 200 · 2 Se 100 l 
Si 100 0.5 Ag JO 0.3 
Na 60 0.6 Sr 2 0.02 s 60 0.6 Ta 50 0.5 
Th 20 0.2 Sn 2 0.02 
Ti JO 0.06 w 200 0.5 
u 1500 15 Zn 2 0.02 
Zr 80 0.1 

Analyzed by Specific Atomic Absorption Techniques 

As 5 o.os Hg 3 o .. oJ 
Sc 5 0.05 

Anion Analysis by DIONEX 

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

Specific Analysis 

co1 5000 50 TOC(carbon) 5000 50 
CN 0. l 0.01 NH4 5000 50 
u 100 1 TOX(chlorine)lOO 10 
OH 0.2 0.002 DSC * • 

Values for solids arc as ug/g 
Values for liquids arc as ug/ml 
·osc wi l 1 be used to screen for the presence of exothermic react i ans... - _t'.. ~ 
Specific quantitation limits are not required for this screening -:>t 

- i 
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TABLE 2 
RECOMMENDED ANALYSIS HIHIHUH QUAHTlTATION LEVELS . 

for TANK FARM WASTE ANALYSES 

Analyte Solid/Slurry High Sill Low Sall 

Alpha Total 100 
Beta Total 350 

Ligy1d Ljgyid 

1 
3.5 

0.01 
0.035 

Radionuclides Analyzed by Gamma Energy Analysis 

Co6o 
Cs 137 

RuRh 106 

4 
5 
50 

4 
5 
50 

0.04 
0.05 
0.5 

Radionuclides Analyzed by Separation with Octa Counting 

H:s 75 1.5 1.5 
c" so 0.5 0.25 
Nb94 .. .. • 
Se79 50 0.5 0.25 
Sr9o 150 1. 5 0.015 
Tc99 250 2.5 0.025 
1129 900 9 0.09 

l GS00-90 -090 
J\ltachmen t 2 
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Radionuclides Analyzed by Separation with Alpha Counting/Alpha Energy Analysis 

Pu2311 2001 21 0.021 

Pu 2391240 50 0. 5 0. 005 
Am241 100 1 0.01 
Cm244 100 l 0.01 

Values for solids are as pCi/g 
Values for liquids are as pC1/ml 

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

.. 
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TAOLE J 
TAACET COKPOUND LIST (TCL) AHO CONTRACT REQUIRED QUANTtTATION LIKITS (CRQL) 

I 

QynntLt~tLon ~LmLt~• 
~.!'.LU ~ Qo ~2lY111n 

PestLrt~e,LAroc\ors Cc\S Nymher \!CLI. vr:ar Crcl 

9ft. Alph.i-1\HC :,19.01 •• <, o.os 1.7 s 
99, ba t.i• BHC H9•0S•7 o.os l.7 s 

too. de lt.a-1\HC )l.9-R6•R o.o~ l.. 7 s 
\.01. ~t'lllll'IA•DtiC (Lindane) 50•0?-9 o.os l.. 7 s 
102. Heptachlor 76-44-8 0.05 1.7 5 

lOJ, Aldrln )09-00-2 0,05 t. 7 5 
1.01 •• llepc.-achlor epox1de l014•S7•l o.os l. 7 s 
lOS, EndnsulCan l 959.9n.n 0.05 1.. 7 s 
1.06. Ole ldr Ln 60-57•1 0.10 ),) 1.0 
107. 4,4'•DDE 72•55•? 0.10 ),) 10 

' \ 

10n. Endt'in 72•20-R 0.10 ).) .. 10 
l.09. F.ndosulfan 11 JJ2ll-<,5-9 O.l.O ),) 10 
uo. 4,4'-DDD 72•S4•R O,l.0 ).) 10 
llt. Endosulfan sulfate 10ll•07•8 0.10 ),) l.0 
U2. 4,4'•DDT 50•2?-l 0.10 ).) 10 

, ltl. Hethoxychlor 72.,.:,.5 o.~o 17 .0 50 
l l.1,. Endrln le.at.one 5)494-70-5 o. to ).) ·10 
l.U. Endrl.n &\.d11hyda 71.21.:,r..3 0,10 ).) 10 
l.H,. alr,ha•Chl.ordan• no:,.71.9 o.o~ l.. 7 ~ 

U.7. ,;-••Chlordane HOl-74•2 0,05 l.7 5 

llR. To1u1phen11 R001.•H•2 5,0 170.0 500 
l.\.'J. Aroc lor• 101.fi 12,.1,.-n.2 t.O )),0 l.00 
120. Aroclor•l2.2l 1.1.101 •• 2 n. 2 \.,0 ll.O 100 
121. A roe 1.or • l2 l2 ltl.l•l• 16-5 2.0 6 7. 0 200 
1.22. Aroclor-1242 5146?•21•9 1.0 )),0 100 

12). A roe l.or-1.21.n 12672-29-6 1.,0 n.o 100, 
124. Aroclor• l.251• 11097-69•1. l.O )),0 100 
l2~. Aroclor•l260 l.l0?6-&2-~ l.O ll.O 100 

• Quantltatlon 11,dts 1.tsted for soll./sed111ent are based on vet veLghc, The 
quantlt.atlon ll11Lts calculated by thft labor&tory (or soll/sedl~ftnt, 
calculated on dry velght baals as requlred by the contract, v1ll he hlgher, 

There ls no dlf!erentlatlon between the preparation of 1.ov and 11edLW1 aoll 
samples 1n this method !or the analysis of Pest1cldes/Aroclors. 

-s.11 
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Page 2 of 4 TABLE J (cont) - (continued) Ql,F1 D !',; L !',; ., c.; Lsm J..L111Lt~• I 

Low Ked. On 
UA_tu Sill ~ !;'.o 1 'J!!Q 

St'111lvt1l:itl1's CAS tfy111b.-r ur/l, 11rJKt urJl<v 
' "" l 

69, Dlbenzo!uran l.J2•1ilu? LO ))0 lOOOO (10) 
70, 7,4,0LnLtrocoluene l2L•l4•2 10 JJO 10000 (70) n. DLechylphch~l~ce 84-66-2 lO JlO 10000 (20) 72. 4-Chlorophenyl•phenyl 

ether 7005•72-J 10 J)O 10000 (10) 7). Fluoren• 86•7l•7 10 ))0 10000 (20) 

11., '••Nltroanlllne 1.00-01.-r. . 50 1700 50000 (100) n. 4,6-DLnltro-7-methylphenol ~l4•57• l ~o l700 ~0000 (100) 7(,, N•nlcrosodlphenylAAine 116-)0-6 10 )JO 10000 (20) 77. '•BroNophenyl•phenylecher lOl-~5-l 10 )JO 10000 (70) 
78. Hex4chlorobenzene ll8•74•l 10 )JO 10000 (20) 

\ 

79.' PentAchlorophenol ft1•81i-5 50 1700 50000 (100) 80. rhenanthr•n• O•0l-1\ l0 J)O i.0000 (70) nt.. Anthracene l7.0•l2•7 l.O ))O 10000 (:ZO) Al, Co1rbai:ole 11,.7,,.11 10 )JO 10000 (10) Bl, Dl•n•butylphchalate 44-74-2 10 lJO 10000 (20) 

nI •• Fluoranthene 20G•'•4-0 10 JJO 10000 (20) 8~. ryrene 129-00-0 10 ))0 10000 (20) nc •• nucylbenzylphthalate a~-61-7 10 )JO 10000 (10) 
(; 87, l,l'•Dlchloroberu:Ldine 91,.91 •• 1 lO J)O 10000 (70) 48. &enzo(a)anchracene ~6-~~-) 10 lJO 10000 (20) 

89, Chrysene 2111-01-9 10 J)O 10000 (20) 90, bls(2•Ethy1hexyl)phthalate 117-81-7 10 lJO 10000 (7.0) '• 91, Dl•n•octylphthalate 11.1-11,. -o 10 no 10000 (20) n. 8enzo(b)fluoranthene 205•?9-2 10 no 10000 (20) 9) , 8enzo(k)fluoranthene 207•08•9 10 ))0 10000 (20) 
91., nenz:o(a)pyrene 50•l2•11 LO )JO 10000 (20) -- 'H. lndeno(l,l,J-cd)pyrene l'Jl-l?-~ 10 no 10000 (10) 9(,. Dlbenz:(a,h)anthr•c•n• n-10.:, 10 ))0 10000 (20) 9 7. Benzo(g,h,L)perylene 191-21 •• 2 10 ))0 10000 (20) 

* Quantltatlon limit~ li~ted for soll/sediNent are based on Vftt vel&ht, The 
qunntltatlon ll•Lts caltulated by th• laboratory Cor soLl/sedl~ftnt, 
calculated on dry weight basis as required by the contract, vlll be higher. 

_5.1~ 
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TADLE J {cont) 

TARCCT COHPOUNO LIST (TCL) AND CONTRACT REQUIRED QUANTITAT_lON LIMITS (CRQL) 

Qu:intLt:1tL2n tl"llll!; 
Low t111u. On 

!!il.U u.U i9J..l Co\un,a 
Sj'mlvohtllr, CAS th.unbr r ur✓L ucLKr u,:,/Kr: tor> 

)4. Phenol 108-9'.S-2 10 no 10000 (20) 
)~. bls(2·Chloroethyt) ether lll•lol••'• LO ))Q 10000 (20) 
)6. 2 ·Chlorophenol 1Js-s1-n 10 ))0 10000 (20) 
)7, l,)•Dichlorobenzene '.S'•l•7l•l. 10 ))0 l.0000 (20) 
JU, l.,4•01chlorobenzene lOG ·'•6- 7 10 J)0 10000 (20) 

l?. t,2-DLchlorobenzene 95-50-t to ))0 10000 (20) ,.o. 2-Methylphenol 95-48-7 lO J)O 10000 (20) 
4l. 2 , 2 • • oxyb 1s 

' 
(l•Chloropropane)• 108-60-t 1.0 ))0 10000 (20) 

42, 4-Hethylphenol 106-44-5 lO )JO 10000 (20)-
4J. N•NLcroso•di•n• .. 

dlpropylaa1ne 621-64-7 10 JJO 10000 (20) 
....... 44, Hexachloroechane 67-72-1 1.0 ))0 10000 (20) ,.s. NLtrobeni:•n• ?8•?5•l 10 JJ0 l.0000 (20) 

4(,. lsophorone 711•59•1 10 ))0 10000 (20) 
M 47, 2•Nltrophenol u-n-5 1.0 )JO 10000 ; ; (20) 

48, 2,4-Dimethylphenol 105!'67-? 10 )JO 10000 (20) 
• 

49, bls{2·Chloroethoxy) 
11ethane 111·91•1. 1.0 JJO 10000 · (20) 

'.SO 2,4-Dlchlorophenol 120-ftJ-2 10 ))0 10000 (20) 
H. l,2,4-Tr1chloroberu:ene 120-112-1 10 JJO 10000 · (20) 
52, Naphthalene 91.-20-J 10 ))0 10000 (20) 
'.SJ, 4•Chloroan1l1ne 106-47-8 lO JJO 10000 (20) 

4' 54, HexachlorobutAdlene Jl7•G8•J 10 lJO 10000 (20) 
55, 4-Chloro•J•••thylphenol s•,.50. 7 10 )JO l.0000 • (20) ..,.. 
5(1. 2•Hechylnaphth&Lftne 91-57-6 10 )JO l.0000 (20) 
'.S7. ltexachl.orocyclopt1ntadlene 77.4 7.,. 10 JJO 10000 (20) 
~8. 2,4,6•Trlchlorophenol 88-06-2 1.0 JJO 10000 (20) 

'.S9. 2,4,'.S•Trlchlorophenol. 9S-9S-4 50 1700 50000 {100) 
r.o. 2 ·Chl.ot"onaphthalene"' ?t-511-7 to • ))0 10000 (20) 
,. l. 2 •H Lcroanl 1 ln• 1111-11 •• ,. ~o 1700 ~0900 (100) 
,,2. DlNechyLphchalate lll•l.l•l l.O JJO 10000 (20) 
6J. Acenaphthylene 208-96-8 10 JJ0 10000 (20) 

,, .. 2,6-Dlnltrototuene 606-20•2 10 ))0 10000 (20) 
(,5. l•HltroanUlne 99-09-2 50 1700 50000 (100) 
66, Acenaphch .. ne lll•l2"•9 10 J)O 10000 (20) 
,. 7. 2,4•Dln1trophenol 51-28-5 50 1700 50000 (100) 
68. '••Hltrophenol 100-02-1 50 1700 500JO (lOO) 

• rrevlously knovn by the nan• bis(l•Chlorolsopropyl) ether 

c, .. .5 .:!.3 
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TJ\llLE J (cont) 

TAACET COKPOUND LIST (TCL) AND CONTRACT REQUIRED QUANTITATlON LlKlTS (CRQt.) 

O!,U!Dt Lt•1 t 1sm LL111~ 
l.ow Hell . On 

~,..u.c .S.2.1.l. ~ r;nlW!!D 
Vnlfftlle, CAS Hun,ber uc/L ui:LKr vr.LKr lur:1 

t. Chloro,.ethane 74.R7.) to to 1200 (SO) 
2. 8ro11011ethane 71 •• 8).9 lO lO l200 00) 
l. VLnyl Chlorlde n-ot-4 10 10 l.200 00) , .. Chloroethane n-oo-l lO to 1200 00) ~- Hethylene Chlor1de 75-09-2 10 10 1200 (~0) 

6, Acetone 6 7 •6'•• l 10 lO 1.200 ('>0) 
7. C•rbon DlsulClde n-u-o LO LO 1200 00) 
a. t,\•DlchloroP-thene n-H•'• 10 l.O l.200 00) 
'). t,l.•Olchloroethane n-l'••l 10 l.O 1200 00) 

to~ l,2-0lchloroechene (total) 540-~9-0 10 10 1200 (~0) 

.. 
l.L. Chlo\·o f or11 67-66-) 10 10 1200 (50) 
12. l,2•Dlch\ot'oethane 10,-0,,-2 \0 \.0 1.200 00) 
u. 2•1\ut•none 7ll•9l•l 10 10 l200 00) 

" v,. \,l,l•Trlchloroethane 71-'>~-6 1.0 1.0 1.200 00) 
u. Carbon Tetrachloride )6•2l•) 1.0 l.O l._200 (50) 

1(,. nro11odlchloro11ethane n-21-1, 10 10 l.200 (50) 
l7. t,l•Dlchtoropropane 70-87-S 10 10 1200 00) 

( 0 l8. cLs•l,J•DLchloropropene 100"1-0l.-~ 1.0 10 1200 00) 
\9, Tr le h lo rot1 then• 7'>•01.•6 10 10 1200 00) 

~ 20. DLbro11ochloro11ethane 124•48•1 lO 10 1200 (50) 

21.-. 1,1,2-Trlchloroethane 79-00-5 10 10 1200 (SO) 
22. neniene 71.43.7 10 l.0 1200 ( '>0) 
2l. crans•l,J-Dlchloropropene 10061.-02-(, l.0 l.O l200 00) 
1.1 •• nroiaoCona n-2~-2 l.0 10 1200 ('>0) 
2~. 4•Hethyl•l•pentanone 1oa-1,.o-1 10 10 1200 (50) 

-- 76. 2•He,tanone 5?1-78-6 10 10 l.200 (50) 
27. Tetrachloroethene 1.27-18-4 10 l0 11.00 00) 
28, Toluene 1011-86-) 10 -10 1200 (~0) 
29. l.,t,l,l•Tetrachloroethane 79-)4-5 l0 10 1200 (SO) 
)0. Chloroberuen• 

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

n. Cthyl Benzene \00-41.-4 10 10 l.200 00) 
)2. Scyrene 1.00-42-5 \0 1.0 1200 00) 
)J. Xyl.enu (Toul) lll0•20•7 lO 10 1200 (50) 

* Quant1tatlon ll• lts listed ror 1011/sedl• ent are based on vet velght. The 
quanclcaclon llNLt• calculated by the laboratory Cor soll/aetllNent, 
calculated on dry veLghc ba•h as requLred by the concracc, "l.ll be hlgher. 

I 5.14 
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TABLE 4 
SAMPLE RESULT TURNAROUND TIHES 

1G500-90-090 
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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. 

--
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TABLE 5 
RESULT REPORTING/VALIDATION 

lGS00-90-090 
Attachment 5 

Page l of l 

The RCRA validation documentation package consists of the Office of Sample 
Management Data Validation cover sheet (different sheets for Level A, 0, or C 
va11dat1on), supplemental Quality Control (QC) attachment pages, a copy of the 
Cha1n of Custody, and all sample data. One documentation package is completed 
for each sample or delivery group. 

Three levels of validation are offered: 

J..~ill...A The min;mum requ;rcmcnt for ·all RCRA data. The primary 
applicat;on is for data used in waste designation/disposal. The 
additional QC required by SW-846 will be assessed through laboratory 
audits and Performance £valuation (PE) samples. 

1 Review Requirements: 

o Requested Versus Reported Analyses 
o Analysis Holding Times 

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

Review Requirements in Addition to Those Listed for Level A: 

o Matrix Spike/Hatr;x Spike Duplicate Analysis 
o Surrogate Recoveries 
o Duplicate Analysis 
o Analytical Olank Analysis 

.Lt~~, Requires that the data be reported in Sample Delivery Group 
(SOG) data packages and is applicable to RCRJ\ governed programs 
requiring Contract Laboratory Program (CLP) qua 1.1ty data from analytical 
work done tn non-CLP laboratories 

Review Requirements in Addition to Those Above: 

o Initial and Cont;nuing Instrument Cal;brations 
o Gas Chromatography - Mass Spectrograph (GC/MS) Tune Criteria 
o Internal Standards for Gas Chromatograph Analys1s 
o Laboratory Control Samples 
o Interference Check Samples (for ICP analys;s) 
o Any Other QC Checks Performed or Required by the Methods of 

Analysis 

5_~:1.G 
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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 

lGS00-90-090 
Attachment r, · 

Page l of 2 

Holding times shall be equivalent to RCRA defined times. If no RCRA 
ho1d1n9 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. OUPLICATE 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 o.f one analytical blank must be analyzed for every batch or 
every 20 samples, whichever is more frequent. No contaminants should be 
detected 1n the blanks. 

7. INITIAL AND CONTINUING CALIBRATION 

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

8. CC/MS TUNE 

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

9. INTERNAL STANDARDS 

Internal Standard area counts and retention time differences from the 
associated calibration standard must be within the control limits_. 
specified by the methods or procedure used. 

- 5.17 
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10. LABORATORY CONTROL SAMPLE 

WHC-SD-WM-DP- 025 
Addendum 7 Rev 0 
TABLE 6 (cont) 

1G500-90-0 
Altachr- -• 

Page . 

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

11. INTERFERENCE CHECK SAMPLE 

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

12. OTHER QUALITY CONTROL CHECKS 

As specified in project specific documentation • 

• 

,, 

-- c:: ·-•18 
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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 

SSOO/sample 

SSOOO/sample 

$10000/sample 

SSOOO/sample 

$2500/sample 

$5000/sample 

S4000/sample 

$4000/sample 

S2000/sample 

,, 

16500-90-090 _ 
Attachment 7 
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✓Jv, ,. ~- ,,, Ho. 
c,, • ~ Westinghouse 

\.2:) Hanford Company 
,., ... uao......-..,c-.. 

• .0. lea 1"9 ........... WL --

N6NCONFORMANCE 
REPORT P•ve 1 of ,1-'2 B 0 6 11 0 

. ~~~ ll 
.,_,fl ..... !¼L..:.L..>K....._E,.._.,1 ..... & .... M .... Sc.-... Q .... 8 ... C:S,._;.;.~-n"--'-"o_N..;.;'.S ____ rrEM/MATERIAL NAME 3sa,,.o(es fum T"'i<-f03-AP PART Ho._M .... i'-'A-___ _ 

_ ~_o..;..o.;;....;;;:E:;;...,i./_A_P...;Fi_a.;.;;..;..t'...;m ....... ______ DRAWIHC/SPEC. HO. NIA REV. _N_.l ..... !t._ ______ _ 

---------------- ;PROCRAM/PROJECT Evapora.tec f? es h:trt P.OJW.0. HO. J W/T(:,C¢E 
UNUSUAL OCCURRENCE 
REPORT REQUIRED QYES Cil"O SYSTEM/END USE Wc:;:,-1-e Cbarg_c,te, ri z.cd-:o,..,_ DATE q//q/q I 

I 

2. DESCRIPTION OF HOHCOHFORMANCE 

6!stody SeA Is placed ,;.,,,,.o~,.-l'/ 1 Sc -t-'1a.t­
re.c: pie11t- was ,ma.hie, +r, de-t-e.cf- if -Hiere­
was e.viclu,,G of! tr:,...,pe,ri rt-3 wt' rl, :; 5a>t1p/e.s. 

:,. REQUIREMENT VIOLATED I DOCUMENT I 
Mh:z.c.k sea.I o"' oi.sl:... ro-030- 03 o 
~IIC" -H\a.+ SCA.I Mo\VS'1"' 

l,e !,roket1 tr, re,,,ov-e.. 

REV I ZONE/PA I 

C-2. E, 2..0 . 

(222-5 La.bora.f-ori~ will naf- brea.k.down or 
a11a.ly-z.e. sa.~ples 1111-r;/ t"hi.S NC{{ is resolved,) 

Sa~,,,e.. 

HW-27 
PN-003 PRIORITY/SEVERITY: 03 

I 9/u/qr 
DATE 

' ,..-.. 4, ASME CODE ITEMC• I 
C8J HO • YES. NOTIFY AUniORIZED INSPECTOR, 

i WHC 
I OAR 
I 

5. C.lUSE OF HONCONFORWANCE 

• PROCEDURES Kl PERSONNEL 0 MATERIALS 

::.

:::! I. CORRECTIVE ACTION TO ELIMINATE CAUSE 

Ope??at::.sne f)QC:s;0nnel thilt -et-ieHe ~arnples 
sRall ee reminded sf the ::.~pcF~ance sf prsper 

i e1:Jsteel~• seal i:>laeement. 'i:W, 11/z.t-/11 

0 EQUIPMENT O OTHERS 

REMARKS: 

·,iproper placement of custody seal for 
. 1vi:-onmantal samples. I See page 2 • 

i ________ SERIAL NO. 
I 
i 
i~=-;.;::,, ...... _=-_:=-------=-L.=,-i.c....i1.L-~~~~=-~~·­
i RESPONSIBLE ORC. RE 

7 . RECOMMENDED OISPOSrTIOH QACCEPT ·• REJECT QREPAIR QREWORK C!!)Oll4ER 

- IA. DISPOSITION JUSTIFICATION AHO INSTRUCTIONS I. AOOrTIOHAL REVIEWS REQUIRED 

(WHC OHL Yl @YES D HO 

See page 2. II' YES. IDENTIFY: 

Vida Jchansen 

88, SUPPLIER ENC. N/A SUPPLIER OA Nil\ 

10. DISPCSmON APPROVAL (WHC ONLY} 11, AOOITIOHAL APPROVALS 

rn APPROVED O DISAPPROVED 

D <ffl1ER (SEE I ATION SHEETl 

P. G. Haigh _) l\lo\l ~ 

HAWE J Tm.E • / DATE NAME 

lW!t:2 ,J,/,r;,,44-1 Y¥0JZl::, _________ _ 
(/ 

TIT\.E DATE 

COGNIZANT ENGINEER 7~ . ..;' ~...... DATE 
I\ u~ •rw.-/.,, 

J. J. Verderber! ,) 1'::. .,.! ... {< 11 /r,~.:.I, 
COGNIZANT QA ENGINEER 32200 o.-.-i:E 

(,j/ •• -· s.20 
AUlliORIZED INSPECTOR REVIEW DATE 

12.. DISPOSITION ACTION COMPLETE 

FOLLOW ON NCR 
QTY, ACCEPT QTY, REJ, ___ ....;_____________ ----- ------

NAME DATE 

···- ·. 1:.-,;,- ... . -''--~·- .... . _..,_ -,...-~.! ___ - · .... _ _ ...., __ 



NONCONFORMANCE REPORT Page 
1coNTINUATtONSHEETI Lot.L No. _________ _ 

NCR 
N 806110 o. __ _.;.;;;.c_ _____ _ 

')ENTIFY EACH CONTINUATION BY THE BLOCK NUMBER FROM THE FIRST PAGE 

SA. DISPOSITION JUSTIFICATION AND INSTRUCTIONS 

Samples 3AP891-l and 3A89l-2 will be accepted because the custody seals were over the 
lac.king pins. The seals would have to be broken to open the sample pig. Sample 
JAP89l-3 is rejected because the seal was place flat on top of the_:pig. A new sample 
will be taken for analysis. 

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

6. CORRECTIVE ACTICN TO . ELIMINATE CAUSE 

Have supervision verify that each worker is capable of applying custody seals through 
demonstration. / / r.t,.;! II z. G, 1 I 

- 5...21 
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,() C, Q ;>-- . · ,-·D--.1t_e_S-.,-m-p-l-ed ____ l""T_1_m_e_S_.i_m_p_l_e_d_...,.."""'Pli 

-~~~--..l...~--~\~\-'1~r:t',:.__LABORATORYID 

p 

od3 
Payroll No. Tech/Rece,ver (Signature) 

Dale Received at 222-S 

D.lte Analysis 
Complete 

Date Entry Code 

Time Received at 222-S 

Dose Rate 

<:o,r · 
Dispo~I Date 

UO-6000-)47 (10189) 

",..,.,...,... __ 
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Date/Time Received 

Project 1x JO 3 Al) 
I 

WHC- SD-WM-OP-025 
SI\HPLE CHECK IN LIST Addendum 7 Rev o 

6Jp;/q1 Ol,Jo S~mple ID :3 A ,0 ,[9/- I 
; I 

Client 6)1..// ---rii/._ /41,-=:/ 
!J 

Shipping Container IOI TF- 0 Shipping 1 ___ ~,_:..;;0;:;...,,.,l __ l_0 __ z __ _ 

1. Condition of Shipping container?_G..__..o::~:c--:J-I _________ _ 

2. Custody Seals on container intact? Yes [] 

3. Custod_y Seals dated and sig~ed7 Yes 'tJ No [ ] 

4. Custody Seals IO I___,._-3.:;..::..(_)()=~3:a::;_ _______ _ 

5. Condition of Samples: __ 1n good condition 

__ broken 
. 
• 
' 

6. Samples have: 

__ leaking 

__ custody seals 

__ appropriate sample labels 

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

Chain of Custody f(s)Yc1J i7n~;;;.._ _____________ _ 

Request for Special Analysis f(s)--'--------------

8. Have any anomalies been identified? Yes J>I', No [] 

9. Memos have been 1nittated for all anomalies tdent1fied7 Yes [] 

Printed Name V/1)IJ ,Joh.lJNJrd 
Signature y:2_ .,,/befr/lfap.-,, 

• Date/Time L#L QJ/J!J 

/0/:;/"'1 
11-5- 9/ 

d.c .·/Ju2Y ~~ 
- U.h/J!.Cli,e_ 7J-U~. · /f.v~ J(/~v : 
'7ftJ'Pi/7e.Q_ to'- 071~,y~_) 

~J 
I 
I 

i 

j 
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SINGLE SHELL TANK PROJECT 
Analytical Detection Limits 

October lZ, 1990 

The following detection. limits are derived on ideal matricP.s. These values were 
derived by using either ca11bration standards or pure matrix standards. 
Detection 11m1ts on actual single shell tank samples are likely to be much 
higher. No 1nfomation 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 dilution for the Fusion Dissolution was o.0025g/ml. 
Typical sample dilution for the Water D1gest1on was O.OlOg/mL. 
Typical sample dilution for the acid Digestion was O.OlOg/mL. 

Procedure LA-325-102 ·. 
Mercury Ana.1ys1s bi Atomic Absorption Manual Cold Vapor Technique 

Detection Li~it • o.ooz ppm in solution 
Typical sample di1ution for the Fusion Dissolution was 0,00259/ml. 
Typ1cal sample dilution for the Water Digestion was . O.OlOg/mL. 
Typical sample dilution for the acid Digestion was O.OlOg/mL. 
Solids were analyzed directly. 

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

Detection Limit • 0.005 ppm in solution 
Typical sample d11ut1on for the Fusion Dissolution was 0.0025g/ml. 
Typical sample dilution for the Water Digestion was O.OlOg/mL. 
Typical sample dilution for the acid Digestion 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 • 0.09 ppm • 

Chloride 
Detection Limit in solution • 0.04 ppm • 

Nitrate 
Detection Limit in solution • 0.24 ppm • 

Phosphate 
Q~tection Limit in solution • 0.13 ppm • 

Sulfate 
Detection Limit in solution • 0.13 ppm • 

Procedure lA-622-102 
Determination .of Carbonate in Solutions by Couloinetry 

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

Procedur, LA-344-105 
Total Organic Carbon 

. 

Determination of Carbon Insolation by Combustion and Coulometry 

Detection limit • 5.5 ppm in solution 
Typical sample dilution was 0.01 g/ml 

Procedure LA-695-1O1 
Cyanide • 0.1 ppm CH in solution 
Spectrophotometric Determination of Cyanide 

Procedure LA-634-102 
Arrmonh • 0.1 ppm NH/ in solution 
Anmon1a by Kjeldahl 

Procedure LA-645-OO1 
N1tr1te • 0.184 ppm N02 in solution 

· Spectrophotometric Determination of Nitrite 

Procedu~e LA-265-101 
Chro1111um VI • 0.1004 ppm C~ 1n solution 
Spectrophotometric Determ1nat1on of Hexavalent Chromium 

• ! ." 

6.2 
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Procedure: LA-505-151 (Nom1na1 Detection L1•1ts) 

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

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

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

Typica1 ' samp1e dilution for the Acid Digestion was 0.000416 g/ml 

Instrument Detection Limit ppm • 
• 

Aluminum 
Arsenic 
Beryllium 
Boron 
Calcium 
Chromium 
Copper 
Iron 
lead 
Magnesium 
Mercury 
Neodymium 
Phosphorous 
Samarium 
S111con 
Sodium 
Sulfur 
Thallium 
Tin 
Tungsten 
Vanadium 
Zirconium 

0.0745 
0.022J 
0.0006 
0.0003 
0.0002 
0.0039 
0.0158 
0.0073 

. 0.0273 
0.0001 
0.0036 

· 0.2130 
0.0308 
0.1525 
0.0314 
0.0483 
0.0163 
0.0646 
0.0144 
0.027J 
0.0186 
0.0141 

Antimony 
Barium 
Bismuth 
Cad111ium 
Cerium 
Cobalt 
Europium 
Lanthanum 
Lithium 
Manganese 
Molybdenum 
Nickel 
Potassium 
Selenium 
Silver 
Strontium 
Tantalum 
Thorium 
Titanium 
Uranium 
Zinc 

0.1424 
0.0026 
0.0839 
0.0039 
0.1J59 
0.0246: 
0.0024 
0.0141 
0.0032 
0.0011 
0.0049 -
0.0147 
0.2122 
0.0631 
o·.ornJ 
0.0010 

, 0.0273 
0.0122 
0.0035 
1.1405 
0.0017 

6.3 
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REQUEST FOR SPECIAL ANALYSIS (RSA) 

I (I) Siimpl@Polnt J/ 
· rl)-A 5' T 

-St+ No.~ 
(6)Num~r 
of S1mpl@i 

10 

RrT 

(12) 

(2) Olt@/Tlm@ IUu@d 

( 17) R1dlo1ttMty l~v~I (/\dual CJ ht111\1t@d 0> 
total 1'lr,h11 ______ ....___......__.._..._..-.. ___ JJ c111. 

tot1I ll@tl JI Cl'1. 

Tot1I G111nlt\l \I till 

(3) 01t@fflml! R@quir@d 



(6) Numh@r 
orS11mi,lflt 

RrT 

(12) 

Dot@ R11tt mAtd/Hr 

011tc,rmln11tlon 

( 17) fttdl61t\Mty Uv~I (f\dUIII D 

WHC-SD-WM-DP-025 
Adder:idum 7 

REQUEST FOR SPECIAL ANALYSIS (RSA) 

(2) 0111@/flm@ IUuttd 

too J,4-1L 

(IR) Add1tlM1d l,ifo,,,1 ltlon (Mou,;tmtl'II Unt~rt1lnty ,,, 0\ht, ! 
TotJil Alj\lUI _____________________ u Clll P@rtlntht l"'otfflltl~n)_µ ., ~07 Pr • • .J>A · 1 -

-'-~ /b eu1s10~ .,,,,u__iiY~-t.Y 
tot~I hlA · \I Clll 

• ··. ·. ~: i : . . . . ·: :,, . 

TOIII tAlftl'II. It Cl/l 



WHC-SO-WM-DP-025 
en um 

REQUEST FOR SPECIAL ANALYSIS (RSA) 
•1-------,-------,-----...,_......,,_---1 

'1) f ;'~~• 
5 

'f (2) Dotemme '""'d (3)/~j;;j~~•l•ed ~~~~=:!~!::~:\ 
Set No. 2. 

(6) Number 
of Samples 

/0 
( 10) Release 

RPT 

(12) 

Dose Rate mRadJHr 

Determination 

,,, .. 
(7) Customer 1.0. 

(13) 

~APlqJ-1 
3A(J8q/-1 
31tf!'11-/0 

Expected Range 

( 17) Radioactivity Level (Actual O Estimated 0) 
Total Alpha ____________ µ Ci/L 

Total Beta µ Ci/L 

Total Gamma µ Ci/L 

(9) Requuter Name/Phone 

P.G. Htl'ig h 
3-L/bSS 

(11) Volume of Sample 

JOOrnL 

(18) Additional Information (MHsurement Uncertainty or Other 
Pert1nentlnformat1on) j:" 25'/o Prec;sion +-Ac.cvrttcy 

(20) Samples Received 

BC-6700· 181 (1/87) 
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TANK FARM PLANT OPERATING PROCEDURE 

C~any Contact. 

Bill of lading . Noa •. 

Method of Shipnent·. 

Shipped to . 

Saflllle Collected by 

Saflllle ,Locations 

Remarks 

Ice Chest or Saflllle 
Pig No. 

CHAIN OF CUSTODY 

Paul Hai h Telephone 

N/A Offs i te :Property No. 

B-Plant Sam le Truck 

222-S Lab 

241-AP Tank Farm, Tank 
central 

B- 10 

SAMPLE IDENTIFICATION 

Saflllle Nuii,er S8flllle Schedule Nuii,er 
Sample No. 3AP891-2 242-A Statement of Work 
(Shipping No. R0120) (A,gq,3L{J WHC-SOW-91-0002 

CHAIN OF POSSESSION 

Relinquished by· 

Relinquished by: 

Relinquished by: Received by: 

I Docunent No. 

TO-080-030 
1 ... , .... 

C-2 

373-4655 

N A 

of 

Date/Time: 

I .... 
15 

----1! 
· • .. .. 

- - - - - ---- - -



DATE 

'• 

TIME 
OUT 

TIME 
IN 

UNIT 
f 

WHC-SD-WM-DP-025 
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SAMPLE IN/OUT LOG ;,, ~ ,. .... ·~\ ~ ~\ ' . 
\ fl ,. ; ,. . • · 

~· '- · . I t 

PAYROLL 
NUMBER 

(rf/,{ 

t\ 

C. 7.:? _J 

---· 1.2 

I 

1 



TIME TIME UNIT 
DATE OUT IN # 

1J :.i..r ,.).,;). 

330 

cJ~3C> ?.. 
I( 
.;. .,_ 

I 

I 0"25 

/o2S 

-
'• 
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SAMPLE IN/OUT LOG 
'L 

TECHNOLOGIST 
SAMPLE ID. SIGNATURE 

,<(/ >'IJ' ,_ ,A/ ( 

w. £D1>1 • .,. 1,j✓ 

/V J-F1 - /V''-1 I 

PAYROLL 
NUMBER 

fc 11{ 

('c 1 I_/ 

----:13 

I .. , 
-,... I 
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SAMPLE DATA SUMMARY 
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SUMMARY DATA REPORT 

Project: 242-A EVAPORATOR FEED CHARACTERIZATION 
Tank: 103AP 
Customer ID: 3AP891-2 

Undigested Sample Results 

Sample Sample Duplicate 
R934 NA 

SpG 1.008E+0 NA 
DSC NO EXOTHERM NA 
TOC 1.50E+2 ppm NA 
TIC 4.98E+2 ppm NA 
NH4 <2.25E+1 ppm NA 
OH 8.50E+2 ·ppm NA 
CN 4.95E-1 ppm NA 
Atomic Absorption 

As 3.50E-2 ppm NA 
Hg <1.70E-3 ppm NA 
Se <5.00E-3 ppm NA 

Ion Chromatographic 
Cl 3.45E+1 ppm NA 
F 8.82E+1 ppm NA 
NO3 9.83E+2 ppm NA 
NO2 2.06E+3 ppm NA 
PO4 1.47E+2 ppm NA 
SO4 5.02E+2 ppm NA 

GEA 
Cs 137 7.20E+3 uCi/L NA 
Cs 134 <1 .04E+1 uCi/L NA 
Eu 155 <5.21 E+1 uCi/L NA 
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SUMMARY DATA REPORT 

Project: 242-A EVAPORATOR FEED CHARACTERIZATION 
Tank: 103AP 
Customer ID: 3AP891-2 

Acid Digestion Sample Results 

Sample Sample Duplicate 
R934 NA 

Acid Digestion Complete NA 

ICP 
Al 7.60E+4 ug/L NA 
Ba <6.50E+1 ug/L NA 
Cd 4.806+1 ug/L NA 
Cr 2.05E+3 ug/L NA 
Fe 4.81 E+2 ug/L NA 
Pb <4.00E+2 -ug/L NA 
Mg 1.03E+3 ug/L NA 
Mn <1.50E+1 ug/L NA 
Ag <4.00E+1 ug/L NA 
Na 2.32E+6 ug/L NA 
Zn <2.00E+ 1 ug/L NA 

--- :16 

-J 
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UNDIGESTED SAMPLE ANALYSIS RESULTS 
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Tank: 
Core: 

Sample No.: 
Customer 10: 

Lab ID: 

Lab ID: 
s-cffic GrllVitv 101-21-921 
Lab ID: 
DSC {01-07-92) 
Lab ID: 
Total Oraanlc Carbon 101-14-921 
Lab ID: 
Total lnoraanlc Carbon 101-30-92) 
Lab IU: 
Ammonia (01-28- 92) 
Lab ID: 
OH (01-04-92) 
Lab ID: 
Cvanlde 101-31-921 
AfOMIC A .. IIUN 

Lab ID: 
Arsenic 101-07-921 

Lab ID: 
Mercurv (01-21-921 

Lab ID: 
Selenium 101-29-921 

IUN ..;:-::•" -•n 1--• ~A .. IIC (01 ·08-
Lab ID: 

Chloride 
Lab ID: 

Fluoride 
Lab ID: 

Nitrate 
Lab ID: 

Nitrite 
Lab ID: 

Phosphate 
Lab ID: 

Sulfate 
Lab ID: 
GEA (01-08-92) 

Cs137 

Cs134 

Eu155 

103AP 
NA 

R934 
3AP891-2 

Check 
Standard 

R931 

99.9 " 
Exotherm 

99 " 
99.9 " 

100.45 " 
102.8 " 

96.2 " 
97.4 " 

100.2 " 
113.5 " 92) 

97.5 % 

94.3 % 

106 % 

103 % 

104 % 

98.9 % 

102 % 

NA 

NA 

9 .- 3 7 

UNDIGESTED SAMPLE RESULTS 

Duplicate Spike of 
Blank Sample Sample Sample 

R932 R934 NA R934 

Hll34-5706 
9.948E-1 1.008E+O ·. NA NA 

"934-5711 
NA No Exotherm NA NA 

R934-5726 
2.80E+O ua 1.50E+2 nnm NA NA 

"934-5727 
2.70E+O ua 4.98E+2 nnm NA NA 

Hll34-5728 
<2.25E+1 DDm <2.25E+1 DDm NA NA 

R934-5729 
Complete 8.50E+2 DDm NA NA 

R934-5778 R934-5978 
<2.00E-2 nnm 4.95E-1 nnm NA 94.6 

R934-5795 
<5.00E-4 nnm 3.50E-2 nnm NA NA 

"934-5797 
<5.00E-4 DDm <1.70E-3 cnm NA NA 

R934-5796 
<5.00E-4 nnm <5.00E-3 rmm NA NA 

R934-5772 
<1.00E-1 nnm 3.45E+1 DDm NA NA 

"934-5771 
<1.00E-1 nnm 8.82E+1 ··nnm NA NA 

Hll34-5773 
<1 .00E+O nnm 2.06E+3 cnm NA NA 

R934-5776 
<1 .00E+O DDm 9.83E+2 DDm NA NA 

R934-5774 
<1.00E+O DDm 1.47E+2 nnm NA NA 

R934-5775 
<1.00E+O ppm 5.02E+2 DDm NA NA 

R934-5730 

<2.80E+O ucVL 7.20E+3 uCI/L NA NA 

NA <1 .04E+1 uCI/L NA NA 

NA <5.21E+1 uCI/L NA NA 

-

Check 
Standard 

R938 

98.92 " 
Exotherm 

100.3 % 

102.4 % 

99.2 " 
102.3 % 

" 98.7 % 

103 % 

105.17 % 

111.34 % 

93.1 % 

90.2 % 

101 .4 % 

102 % 

101 % 

99.3 % 

103.3 % 

NA 

NA 

)> ~ 
a. :r: 
a..n 

,ro I 
·:::, (/) 

a.a 
C: I 
3~ 

3: 
---.a I 

0 
:;o -0 
,ro I 
< 0 

N 
0 t11 
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Lab Segment Serial No.: 
R934 
Analysis: 
SPECIFIC GRAVITY 

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

WHC-SD-WM-OP-025 
Addendum 7· Rev 0 

WESTINGHOUSE HANFORD COMPANY 
222 S LABORATORY -

ANALYTICAL BATCH 
Customer ID: 
3AP891-2 
Sample Prep: 
UNDIGESTED 

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

Date: 
1-21-92 

Temperature: 
N/A 

Chemist: 
R. K. FULLER 

Descriotion Lab ID Descriotion 
1 INITIAL LMCS CHECK STD R931-5506 11 
2 REAGENT BLANK . R932-5606 12 
3 SAMPLE 3AP891-2 R934-5706 13 ~ .; 

4 FINAL LMCS CHECK STD R938-5506 14 
5 15 
6 16 
7 17 
8 18 
9 19 

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

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

LMCS CHECK STD 15C11 -BJ/.250 m L 

--• 

Lab ID 

Final Vol. of 
Standard 

N/A 

A-6000-881 (03/92) 

19 



SPECIFIC GRAVITY ANALYSIS - .UNDIGESTED SAMPLE 
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-- -­R Y~1.-~::.0• _ lU~ 
- , __ -

12-16-Yl 1~•~~ 2~ --- -- -­LA- CllU-112 :0: l<EUJl.lttl<'I' . • _ Hl~~~W --, ·t ~o.~ ........ ~ ..... 
S ;$;t.: i.HL:L.! 

tl 11)11 11c II •17 Rt:S&.L r ,.url1:!': 
S"l"I) VPL. 1,1/JU l~e, %1<£C 'lf.112, . 

. "~ I 

"-"' 
SHI 

A 
/ ,IJ1 f ; · ·- ... 

>-/ff/ 
,.,, /5 

.. 
,.,, 1 I 

' ,.,~11 
J./1"?( 

l•J.t?/ 

-Q 

... ,,,.~ 
, .->J' I J , . .,..n,,7 -

- ·• 
... 

( ,_c....... .... , ...... ·.-
.·- · , ... 

-- .... .,. 

ll 8 

-6))- .r, : 1-ntl ,.f-fJ 1 

-~~!,zt, ~ _..:-';.:·~'.;;;.•.;;.J.;.~ __ _.:.l:.;•c:;•.Lf.::-2~/:L-

. --~----- ._ I #,,.,/f,/ f ,,,,.-1110 

. _ ~ 
- ·• r...i ~ 

__ , 
- ·» - ·• 

... - ... 
c. 11( 
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, __ ... _ .... 

,-.. ,-,A. 

--·,· 

~ B 

J.l1JI ,., .. 3 

.:, ,-iU >,:i.rl/ 

d..Jfi'[t_. 
•·-'•l>IW-

H'UO~ ,. J~r 1 ~-i,u-y 

-·• - ·• 
r'-'-_1.-.:. ... -r fl C - , __ 
/"'-1 ·1 ... 
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Lab Segment Serial No.: 
R934 
Analysis: 
DIFFERENTIAL THERMAL 

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

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

10 

WHC-SD-WM-DP-025 
Addendum 7 Rev O 

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

ANALYTICAL BATCH 

Lab ID 
R931-5511 
R934-5711 
R938-5511 

Customer ID: 
3AP891-2 
Sample Prep: 
UNDIGESTED 

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

Date: 
1-07-92 

Temperature: 
N/A 
Chemist: 
D.HERT 

11 
f2 
13 
14 
15 
16 
17 
18 
19 
20 

Descriotion 

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

LMCS CHECK STD 27C11-BH/.500 ml 

.. 

Lab ID 

Final Vol. of 
Standard 

N/A 

A-6000-881 (03/92) 

--- 21. 



DIFFERENTIAL THERMAL ANALYSIS - UNDIGESTED SAMPLE 
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• ·----=-=-=-=-=-=-=-=-=-=-=-=~~----_ -_ -_ ---=---=---=-=-=-=-=-=-=-==-
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l:>11> • 

1-
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~ 
E 

0 
lf) 

I 
I 

N c-, 

R-931 STD 
11.046 mg 

A 
0 
X 
Q) 

100. 

9 · 3 2 

Rate: 10. o • c/min 

174.1 C 

200. 

7 

File: 00100.001 DSC METTLER 07-Jan-92 

Ident: 81805.0 Mettler GraphWare TA72PS.1 

358.1 C 
):::, ~ 
0. :r: 
o.n 
Cl> I 
:::I (/) 
O.CJ 
C: I 
3~ 

R-931 STD 3: 
-..J I 

CJ 
~""O 
Cl> I 
< 0 

N 
0 (.J1 

Integration 
Delta H 3494 mJ 

316.3 J/g 
Peak 245_4•c 

9.9 mW 

300. 400. ·c 



3: 
E 

0 
lD 

R-934 SAM 
10.942 mg 

" 0 
X 
Q) 

9 2 

Rate: 10.0 ·c/min 

3 7 7 ~ 

File: 00111.001 DSC METTLER 07-Jan-92 
Ident:81805.0 Mettler GraphWare TA72PS.1 

R-934 SAM 

~ 
:I: 
n 

ct> I 
::, (/) 

0.0 
Cl 

- 3 ~ 
3: 

--..J I 
Cl 

;a-:, 
ct> I 
<O 

N 
0 U1 

N 100. 200. 300. 400 . • C 
~'--------------------------------------,-------------' 



I 
I 
i .... 
! 
; 

I 3: 

I 
E . 
0 

I LO I 

I 
I 

I 
! 

~ 

R-938 STD 
12.756 mg 

/\ 
0 
X 
Q) 

9 . I · 

Rate: 10.0 ·c/min 

I 
i84.4 C 

I 

\ I 

\j 

100. 200. 

., 3 I 7 7 

File: 00115.001 DSC METTLER 07-Jan-92 

ldent:81805.0 Mettler GraphWare TA72PS.1 

328.0 C 

R-938 STD 

b:,,~ 
ICI. :r: 
,a.n .~ ~ 
la. 0 
1c I 

. ~% 
l::o -o 

... 
·< , 

.I~ 6 
I rv 
\o u, 

Integration 
1

1 
Delta H 3322 mJ 

260.4 J/g 
Peak 261.g•c 

8.8 mW 

300. 400. 

I , 

I 
I 

I 
! 

J 



Dsc 

NFIGURATIOI--.J 

26-NOV-91 11: 24 

E INDIU'1 
Di!K S I G N I CT A 
TAU LAG 
T~ SIGNAL 
E DININ. FACT. 
s 
TALI LAG 2 
TAU SIGNAL 2 
E IMIN. F. 2 

. ,1 TEttP. 
MIN. TEMP. 
A PT100 
B PT100 
C- PT100 
HEAT P 

. H~ T I 
HEAT D 
Cfi'tl L 1 
COOL 2 
COOL 3 
At 
Bl 
Ct 
Tl 
A2 
B2 
C2 
T2 
A3 
B3 
C3 

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

600. 
-so. 

.21437 

.74509 
-.10370 

3000 
250 
30 
0 
0 
0 
10773 
58.121 
.14689 

-100 
8940 
17.884 

-.072 
363 
9360.3 

-15.043 
.01538 

WHC-SD-WM-DP-025 
Addendum 7 Rev O 

******** HETTLER TA4000 SYSTEM********* 

.. 
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Lab Segment Serial No.: 
R934 
Analysis: 
TOTAL ORGANIC CARBON 

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

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

WHC-SD-WM-DP-625 
Addendum 7 Rev 0 

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

ANALYTICAL BATCH 
Customer ID: 
3AP891-2 
Sample Prep: 
UNDIGESTED 

Procedure/Rev: 
LA-344 -1 05/8 -1 

Date: 
1-14-92 

Temperature: 
N/A 

Chemist: 
D. BISENIUS 

Lab ID Description 
R931-5526 11 
R932-5626 12 
R934-5726 13 
R938-5526* 14 

Lab ID 

4 FINAL LMCS CHECK STD 
5 

~-r-----------+--------1 
15 

6 16 
7 17 
8 18 
9 19 

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

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

LMCS CHECK STD 70C11-J/.200 ml N/A 

*SAMPLE RERUN. 

A-6000-881 (03/92) 

27 
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TOTAL ORGANIC CARBON · ANALY_SIS· - UNDIGESTED SAMPLE 

.... ~ .. c....-i.-. . ........ 
~~:,~ L:WIUI,; . 

,..-1.11110~1-r f(£~r _:.'17f'L 
laTI) IIAL l~~,'L · · ~ 'l'llo. . 

1 ~ Tl/,,. _:1.11 y.1011 ... '"" 
' :).o_• ' . • .. ' 

-·• .. -
•-G......- .......... 

l)~ • •'it.- p 'I I,: .... " 

~ .. 
• 200 • Z.-t- • : 2-00 . --- ,.s E.-1 i;'L-_C-

• .... · 

'• ' 'I \ 

...... 

WHC-SD-WM-DP-025 . 
Addendum 7 Rev 0 

--.... L:,ri...., 

-·• -·• - ·• 
- --- .... -.... e,.·,..,,:....-

-- --

-·• 

...... -·· --­., 

1 :"'- lb-'}1 1 ~\:~b :· ~ 

TDC Ll'l ·- :,'1'1-\ () '.'\ 

!ill> 

S ci:\6 C:lU IDC 

SIDH '70Cll•"l RESULT 3.t,I 
STI> VAL ~.0000 :;REC/00 • .33%' 

AMtrlt•I - ·• - ·• - ·• 
... ... ... .... 

,-~ 
I . · 

,._ ... ~ - .. - .. L-, 

28 
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WHC- S0-WM- DP-02 5 
Addendum 7 Rev O 

TDC - TOTAL ORGANIC CARBON ANALYSIS REPORT 
TILTUC h:Ft,,' 2 .0 

Sc.Hnp le: STD Da te : 0.1./14/92 Timf2: O:.,~: 47: -<'LS 

Sample Size - 200 uL 
Di l F~ct• r - 11 
n 1. ;~n k ID :fi: ·• BU< 
Blank Value - .3997813 ug/minute C 

t inal yst. 
Min Rec1.dinrJS 
Ma:: F,e,~d.i nq s 
i: D.i. f ·fe n:~nc: e 

TB LEE 
.. J4 
-··· l l f. 

·-· .l 0 

•-· -··· 1;:ea.ding 
J. 

Analysis Time==== C• ulometer ----%Dif ference --

,, 
.,::. 

4 

8 
9 

lO 
.1.J 
.12 
1 3 
.11.J. 

HLJH·lf::: \!()l.J..JF = 
nt_t1l'JI< Fr'.)CTDF'. = 

f;:; (\ I·1PL.E F~E~1UL. T \3 : 

0.51 
l. 01. 
1.. ~l 
2.01 
2. 5.1. 
3.01 
3.5 .t 
'+. ()0 
4.50 
5 ~ ()() 
5. -~.5() 

6.00 
6.50 
7.00 

0.00 
r) . 00 

19.60 
38.40 
45.20 
•l9. ~.!-0 
5.t.50 
53.40 
54.60 
55.00 
~~. ~j • f.,() 

56 .10 
~•f.:.. 40 
56.1:.10 

BEST AVAILABLE COPY 

:2.8 mic:roqr- ,::i.m·,:; 
2. u ; 7. 00 ::::1::13 +4. OE···0.1 

0.00 
0.00 

.too.on 
48.9.'.::, 
l 5. 01.1. 

C.') - ~ ,., 
'- }. ·-·'·•:.. 

4.27 
3. ~.lt; 
2. 2() 
0. T}: 
.1 • OEl 
0. 9c7 
(). 5:::: 
U.70 

ug/min Ceir· bon 

( 56.8 - 2 .79966 4 
( 56 . 8 - 2 . 799664 

) ( 1 .L ) / ( 200) 
) ( .1 l ) / ( '..?00) ( l '.Z) ·· 

+ '.:? . 97E: +OO 
+2. 48E ·-Ol 

g/L. C:ar b cm 
Mnl. G.r· Cad.mn 

' IGNATURE BELOW REPRESENTS CHEMICAL TECHNOLOGIST/CHEMIST THAT COMPLETED TH E ANALYS IS RUN 
ON PAGES 29 TO 32 

Sample Run By: 

29 
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WHC-SD-WM-OP~025 
Addendum 7 Rev 0 

TDC- TOTAL ORGANIC CARBUN ANALYSIS REPORT 
TI C:: TCJC F~:Et) 2 • 0 

<< BLANK ANALYSI S 

i:; a mplE,•: Bt.J, : K~3~-.S-G.Z& Dc,d:.e: ()j / .. 1.4 / 92 Time: 02:36:31 
~ f,lf-71-

Sa mple Size - 200 uL Anal yst TB LEE 
Di J. F·a.c to,·- -·- .l Min Readings - 14 
Blank ID# - Blk Ma x Readings - .l4 
Bl~nk Value - NIA % Difference= lu 

- - Reading ----- Analysis Time ---- Coulometer ====%Difference - -
l, 0 . 51 0 • 00 0 . (Ii) 
2 l. ( >.1. ( ),. (JC) ().()() 

3 1 . 5 l O . 40 .l 00 . 00 

7 
8 

1.0 
lJ 
.t :z 
1. :::: 
J_ r]. 

2.0 .1. 
'.? . :'51 
3.01. 
3.51 
4.01. 
4. 5".! 
5 .UO 
~j. 50 
6.00 
6 . 50 
7.00 

1.00 
l. 00 
.1. 30 
1. 60 
1 .80 
2. JO 
2. 3() =~. 3() 

2.60 
2.70 
2.(30 

b0.00 
U.00 

23 .08 
18.75 
11 .1 1 
14. 29 

El. 70 
0.00 

Jl.54 
::; . "/ (i 

::::: .~57 

BEST AVAILABLE COPY 

BLANK VALUE= 2.8 mi crograms carbon 
· HU-'i t-JI::: F('iCTUP = ',"2 . f3 / 7. oo ::.El3 -··· u ,::i/m.in C ,'c\ r- bc,n 

£-3amp l f-.? F~un By: 
TD LEE ff:25f.30 

30 
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WHC-SO-WM-OP-025 
Addendum 7 Rev 0 

TDC ·- TOTAL ORGANIC CARBON ANALYS I S REPORT 
1· I CT[![: F:El . .) :: . () 

Sam ple Size = 200 uL 
Di ! F -::,\ ct.o r -- 11. 
Bl a nk ID # = BLK 

Date~: <)1 / 14/92 

Bl a n k Value= . 3997813 ug / mi~ute C 

Mir Readings - : 4 
Ma x Readings - 1 4 
% Differe~ c e = 1 0 

1 
2 
-~ 
··-' 

7 

1 .1. 
J..2 . 

.1. -::, 
l ,~i-

.~17 i:'11 y~:; j_ ~; 

(). ~11. 
1 . OJ. 
1 . 5::. 
2.01 
2.51. 
3 . <).l 
3. ::,1 
4 ,00 

5.00 
5. !:iO 
6. (;() 
6.50 
7 . ()() 

Time==== Coul ometer 
0.20 
1.10 
2.90 
3.30 
3.50 
::: "9 ( ; 

4 . 00 
4 . 30 
4.50 
4.70 
~ .. ()(} 

5 ~ 10 
5 ~ 4c) 
5.60 

}: .u.1 TTt::11enc~ 

() " ()(: 

8.t. 8 2 
62 . (f7 
12 .12 

::, . 71 
1(). :2 6 

2 . ~.() 
6 .98 
4 .44 
4.26 
/.::., " () (} 

l . 9 6 
5 . 56 
~ c:,; 
•-I 11 '-' / 

BEST AVAILABLE COPY 

BLANK VALUE= 2 . 8 micrograms carbon 

~i. /.: ; - - 2 ,. 8()()()()i:;.. ) ( 11. ) / ( ::oo ) 
( 5 ., (., - 2 .. 8()()()(;.~ ) ( .1. 1 :; / ( 200 ) ( .1 2) -·-

TB LEE 

U(J/ mj_ n Ca. r· tJ,.i n 

+.l.5E- 0.1 
+ 1 . 3E···0 '..2 

82580 

g / L_ Ca rbon 
t·lo l a r c.,::1. r bor. 



M 

Sc,mp l £~: STD 

WHC-SD-WM-DP-025 
Addendum 7 Rev 0 

TDC- TOTAL ORGANIC CARBON ANALYSIS REPORT 
T J CTOL RE:'.' ~'. . U 

• 

Time: 0 6 :1 2 : '.:,~4 

Sample Size - 200 ul 
Dil Fa c tor - 11 
Alank ID# - BLK 

Anal yst TB LEE 
Min Readings - 14 
Ma x Reading s - 14 

J'.::J.,,nl,: \-'alue ... . 39'17B .t::~ ug / minut.e C % Difference= 10 

•·-· ·-·· F\ec.1d .i..ng 
.1. 

- --- Anal y s is T i me ==== 
0. ~H 

Coulometer ----%Difference --

-,. 

E:L.(\ t\!I< 1./AUJE = 
Dl t1Nf::: F.ACTUR :::: 

f3 f-'iMPLE RES UL T!3: 

.1. • 0 1 
1.51 
'.? . OJ 
2.51 
::: • 00 
3.50 
4.00 
4.50 
'.3. OU 
5" ~~1() 

6.00 
6.50 
7.00 

2. 8 m.i c r··ogr·ams 
2 .8 / 7 .00383 

'.3 7 . 5 2. 800006 ) ( 1. l ) / ( '.?00 ) 

Cc,r-bnn 

o.oo 
·7. i1.() 

37.20 
47.60 
51.60 
53.60 
54.90 
5 5.50 
55.80 
56.30 
56.50 
56.90 
57.10 

0.00 
.100.00 

BO. 1.1 
2.1.85 
7. 75 
'":!' -r ·z 
·-• • I ••-• 

.1. 08 
0.54 
0.89 
(). :3 ~. 
(l. 7(; 

0.:::5 
0.70 

BEST AVAILABLE COPY 

+4.0E-01 ug/m.i.n Carbon 

5 7 ,. 5 -- ~.? • Bc),:)()<)l> )(11 )/(200 )(12) -
+:::;. 01.E+OO 
+'..~. 51E·-O l 

g .IL Cc:1rbon 
Mo 1 ;~r Car· bon 

Sample F:u.n By : ~~k ___ M_~_ 
TB LEE 82580 



WHC -Sb-WM-DP-025 
Addendum 7 Rev O · 

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

ANALYTICAL BATCH 
Lab Segment Serial No.: 
R934 
Analysis: 
TOTAL INORGANIC CARBON 

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

Descriotion Lab ID 
1 INITIAL LMCS CHECK STD R931-5527 
2 REAGENT BLANK .R932-5627 
3 SAMPLE 3AP891-2 R934-5727 
4 SAM DUP OF 3AP891-2 R934-5827 
5 SPIKE OF SAMPLE 3AP891-2 R934-5927 
6 FINAL LMCS CHECK STD R938-5527 
7 
8 
9 

10 .___....__ ______________ __. 

Customer ID: 
3AP891-2 
Sample Prep: 
UNDIGESTED 

Procedure/Rev: 
LA-622-102/8-1 

Date: 
1-30-92 

Temperature: 
N/A 
Chemist: 
D. BISENIUS 

Description 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

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

LMCS CHECK STD 69C11-U.050 ml 
SPIKE 69C11-U.100 ml 

Lab ID 

Final Vol. of 
Standard 

N/A 
N/A 

A-6000-881 (03/92) 

----33 



-·• - ·• 
... 

TOTAL INORGANIC CARBON .ANALYSIS .- UNDIGESTED SAMPLE 
. WHC-SD-WM-DP-025 
Addendum 7 Rev o 

'f,'18 _(;-/ t1i . 
. 'J7,1,o~e. 

- ·• -·• ... 

..... 

-·• 

·I . 
I 
I 
i 

II 
I I 

I 

- ·• 

TIC -­., o .oso ...... ......... ~ ....... 
l>IJt>LICATE SAMPLE 

- 1---- ,... .. 1:.--10--,1 1:..1•• :.. ..::.\ 

-·• ..., ... 

n ·-1 ., 
C-IO 

:::ll\f'l:Wl-2 

,__ I 

_ _,,_____.;...;..__;__,,,;,______,:I. 

.... , ... -•·• - ·• 
... ... , __ 

,_ 

-- -- -.12-10-91. 1~-~ 2:1 -.. - --M'l'12K 0 

C-IO 
;jAP£191-2 

. :, •. ; .. , :· . 

I ?,s~ '"-·=- tPo;<{fn.1r,-z.1•X'f!l-.)-(i1.u-2,10:'(~X~)] 
,Z'(() 

c. /Qf,f,). 

j : 

34 
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TOTAL INORGANIC CARBON _ANALYSIS .- UNDIGESTED SAMPLE 
WHC-S0-WM-DP-025 
Addendum 7 Rev O 

a..-u .. ~,~11-1. r<i::SUL.1 2.-n£•1~ 
IHLI VAL,2##.,-,~~; t<EC /02,1/1• 

Jit.u,• :l,-lllf'.•l':J '60 . , r.--H~••CJ"' •/IZ,'1-'I, . 

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

C-ID 
SHI 

35 



WHC-SD-WM-OP-O25 . 
Addendum 7 Rev O 

TIC- TOTAL INORGANIC CARBON ANALYSIS REPORI 
T ICTOC RE') 2 . 0 

Samole: F:-9 ~51 SID -s:s-z..1 Da te: 01/30/'=ii2 
Ji< ,.,,s-rv 

Sa rnp .l £~ Si .:.e = 5u uL 
Di l Factor· - 1 
Blan!:: ID # - R-932 BLANK 
Blank Va lue= .3854488 ua / minute C 

Time: U9 :46: U6 

Anal vst. o: CCJL V 1 j ,J 

Min Readith.1 S -- .I. •! 
Ma:-: Readir,o s - i4-
% Di.ff erence - 1u 

-- Readin • 
1 

Ana l vsis Time==== Coulometer ---- .. ,. 
---•- l • 

~ 
• .. • 
4 

t:.. 
7 
8 
9 

iO 
l1 

. 1 :~ 
1 ::; 
14 

0 .51 
1.01 
1. 5 1 
2 . 00 
2 . 50 
3 .00 

4 . 00 
4.50 
5.00 
5 .. 5() 
6.00 
6. ::iO 
7 . 00 

(). :2(> 
14.40 
48.40 
81. 20 

100. 10 
110. 70 
116.00 
118. 80 
120. 2 0 
120. 70 
121.20 
121.60 
122 .00 
122.60 

( ). ()() 

98 .61 

18.88 
9 . 58 
4. 5 ; 

1. 16 
U.41 
0 0 L} :l 
u. :::::. 
u. :::n 
0 .49 

BLANK VALUE= 2 . 7 mi cr o9rams carbon 
BLANK FACTOR= · 2 . 7 / 7 . 004822 = +5.9F-01 uo / 1n:i. n C.:it- bon 

SAMF'LE F:ESULTS: 
< 122 . 6 - 2. 699 6 > < 1 > I ( 50 > = 
< 122 .6-2.69'=ii6 ><l}/(50)( 12) = 

+ 2 . 3 98E+uo o il Carbon 
+ 1 . 998E:-u1. t·loJ. ~.r CadJ<.m 

SIGNATURE BELOW REPRESENTS CHEMICAL TECHNOLOGIST/CHEMIST THAT COMPLETED THE ANALYSIS RUN 
ON PAGES 36 TO 41 

Samp 1 e F:un Bv: __ /:L~ __ ___ L-=..3,.CJ_:Lf1 .. <---
EH COLVIN 800~8 36 
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WHC-SD-WM-DP-025 
Addendum 7 Rev O 

r 1c - TOT AL INORGANIC CARBON ANALYSIS REPOR l 
TI CTlJC F:E\l 2. 0 
BLANK ANALYSIS >> 

S.:1mole: r.;:-93 2 BLANK-Sl:..27 Date: 01 / 30 / ':;>2 Time: 09:36:55 

SamD1 e Size = 
Di 1 Factor = 
Blank ID :ti = 
Blank ~,'al ue -

-- F:eadj no ----
1 

...... 

3 
,'.j. 
i:-:· _., 
6 

7 
8 
9 

.I. () 

l 1 
:1. 2 
1 ::~; 
14 

--XI. ft--lf--yv 
50 uL 
l 
F:-932 BLANK 
NIA 

Analvsi s Time 
o. 51 
1 . 01 
1 . 51 ~. ..::.. 0 1 
2.51 
..,. 

01 ._ ... 
"":'!' 51 ·-·. 
4. 0 1 
4. 5:L 
c::-
,.J. 01 
,:::· 51 -..J. 

6. Oi 
6. 51 
7 . 00 

· , 

Anal v st EH COLVIN 
Min Readinas = 14 
Max Readinos = 14 
% Difference - 10 

Coulometer 
0 . 00 
0.10 
0 .40 
0 . 70 
1. 00 
1 . 10 
1. 60 
1.60 
1.70 
2 . 10 
'.2. 10 
2 .40 
:2 .40 
2.70 

====== ~·: Di ff er- ence 
o. ou 

1ou . uu 
J~:i . ()(, 
4'..::'. . 86 
3u.uu 

9.U9 

(_) . ( )(i 

~- F38 
19. 0~ 

O.Uo 
1..::: . ~;o 
u.uu 

1 L 11 

BLAN~< '._.IALUE = 
Bi .... Pfl\H: Ff ,CTDF: ::::: 

~ . / microorams carbon 
2.7 I 7.u04822 - +3.9E-01 uu 1 111ir1 Cc::1t bori 

S ,;'<mp l e Run Bv : 
EH COLV I N 80028 
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r1c- TOTAL INORGANIC CARBON ANAL YS I S REPORT 
TICTOC t=::E\J 2 . 0 

S;:-t mo 1 e : F:- 9:34 -sn. 1 Date : 01 ;::;o/92 Ti me: 10: 06 : 11 
Jll fr lS·? 'Z-

Samo le Size= 50 uL 
Dil Fac t or - 1 

An a l vs t EH CUL\iIN 

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

Mi n F:ecc:1dir,o s -· 1 4 
Max Readinas - 14 
% Difference - 10 

-- F:eadi nq 
:l 

---- Anal v sis 
0 . 51 
1 . 01 
1. 51 
2 . 00 
2 .50 
3 .00 
3.5 1 
4.01 
4.50 
:_"j . ( )( ) 

Time==== Coulometer 
0.30 
3.90 

11. 10 
1 7 .50 
21. 50 

==== % Di f ferenc~ 

2 
3 

6 

7 
8 

1 0 
11 
12 
1 ::::, 
14 

5 .50 
6.00 
6.50 
7 .00 

BLANK VALUE = 2 . 7 microorams carbon 
BLANK FACTOR= 2 . 7 i 7 .004822 

S(~',MF'I..E F-:ESULTS: 
~-1 •-,. I 

..:.. : • b 2 . 699294 > (1)/ (50) = 
( 27 . 6 - 2 . 699 2·::;,4 ) ( 1 ) / < 50) ( 12 ) --

Samn i f2 F:un Bv: 

2 4. 10 
25. 3(> 
25. 8(> 
26. 5 ( > 
26 . 60 
27.00 
27 . 3(> 
27 .60 
2 7 .60 

EH CDL'.JIN 

+~::- . 9E-O.l 

u . uu 
9:.:::. 5 1 
64.86 
~S 6 . ~ i 
18 . 60 
10 . 7 9 

4. ,,. 4 
1. 9 4 
2 . 64 
u. i~;g 
1. 48 
l. ju 

1 . (h' 
() . (J( ) 

+4 . 98E--ui 
+<i • 1 ~:iE -u:.::: 

80028 

u / L. Cc1 t bon 
i-hJl en · L,=wbo, I 

........ _ . . 
-38 
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WHC-SD-WM-DP~o2s 
Addendum 7 Rev O 

TIC- TOTAL INORGANIC CARBON ANALYSIS REP OR I 
TIC TOC REV 2 . 0 

Samol e : R-934 DUF'-S'8'.:.7 Date: 01/30/92 
..M((. ktr1v 

Time: 10 : 17:06 . 

Samele Size - 50 uL 
Di l F actc,r­ - 1 

= R-932 BLANK Bl an k ID # 
Blank Va lue - . 3854488 uo / minute C 

Anal v:.t 
Min F:ead i no:. 
Ma :-: F:ead i nos 
1/. Di ffer-ence 

EH 
= 14 
== 1 L} 
=- lU 

CCIL\,'!N 

F:eadi nq 

1 
Analvsis Time==== Coulometer-

0 .51 
1. 01 
1. 51 
2 .01 
2 .51 
3 .01 
3 .51 
4.0l 
4.50 
5 . ( )( ) 

0.00 
4.50 

12 . 10 
18.40 
21. 70 
23 .90 
24.90 
25.60 
26.00 
26. 30 
26.70 
27 .00 
27 . 20 
27.50 

::=== ~-: Di ff er·encl"? 
u.ou 

2 

4 

6 
7 
8 
9 

l O 
11 
l ::,i 
:I. ::~. 
14 

BU-1t,Jr::: W )l.UE == 
Bu:iNf::: i= ACTUF: = 

S f'.;MF'I_E F:ESUL IS: 

5. 5<) 
6. ()() 

: .6. 50 
7 . 00 

2 . 7 niicr-·oor- ams 
:::: . 7 / 7 . 004822 

- :::: • 69962 4 ) ( 1 ) / ( 50) = 
( :~7 . 5 - 2. 69'7'624 ) ( 1) / (50) ( 12) = 

Samp 1 e F:un Bv: 
EH COLVIN 

+:::::. 9E-(,J. 

100.uu 
6:2.81 
3'-1-. '..::'.4 
15 . ..::'. l 

9 . :.::.t 
4. 0 .. : 
.-_; -;-·~ · 
..:.. • .I·-· 

l. 5-'+ 
l. H ­
i . Si:) 

l.J..i 
u . / 4 
l. U9 

+4. 9 6E --· Ui 
+4. 13E-u:.: 

800~:::8 

u / L Cat· bor , 
i·iol at Car-brn 1 
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Addendum 7 Rev O 

flC- TOTAL INORGANIC CARBON ANALYSIS REPOR l 
TICTOC F:E\J 2. 0 

Samole: F:-9~A + sp-s<rz,7 Date: 01 / 30/92 Time: 10: 2 6:15 
.Jr/. k l5· fl.-

Sample Size = 50 L\L 
-~ = . ~I Di 1 Factor· 

Bl.,::\nk ID ff 
Blank 1.Jcdue = 

·- R-932 BLANK 
.3854488 uo / minute C 

Analvst EH 
l'hn Rec:1di nos: - 14 
Ma:-: F:eadi nos - 1 4 
1: Difference - :l u 

C!JL. VI l'-J 

F:eadi ng 
1 

(-'1nal vsi s Ti me ===== CoL1l ometer ===== '1/. Di.ff et-- enct;;.; 

3 
4 

6 

8 
9 

10 
:l 1 
1 :2 
J. 5 
14 

BLANK '){1LUE = 
BLANK Fr~\CTDI:;: = 

Si:H·1F'l_E RES UL rs: 

0 .51 
1.01 
1. 51 
2. ()() 
2.50 
3.00 
3.50 
4.00 
4.50 
!S. 00 
5. 5() 
6.00 
6.~o 
7.00 

2. 7 mi creoot· ams carbon 
2 . 7 / 7. 0 0 482:2 

( 97.9 2.698965 > (3) / (50) = 
( rn.'::; - 2.698965) (3)/(50) (12 ) = 

SamplE Run Bv: 

0.30 
12. 10 
39.20 
62.30 
78.20 
87.00 
92.00 
94.50 
95.80 
96.60 
97.00 
97.30 
97.50 
97.90 

EH COLVIN 

u. (.) (J 

69. 1 2, 
:31 . (J 8 

. .::' U. :::;, :;i, 
10. 11 

2. 65 
1. :~,6 

u. El.::, 
U.ii i 
(_/. :.:::1 
U. :.::: 1 
(I. ,:.j. J. 

+3.9E-01 uu / 11 1 .i. 1 ·1 (.,dt · bun 

+;:'.i • / i E+1~H.i 

+4. / 61::.-uJ 

800:.:: 8 

c.ul . Ccwhor1 
i'lu J. cw C,:H ·bo, , 

.40 
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Sc,1 mo .l P: F:- 9~:8 

WHC-SD-WM-DP- 025 
Addendum 7 Rev O 

Tl c.- TD1 {L 11,mF:C:iAt•J IC C{-',F:BON Pi i•U:;L YS I 5 hEF'DP T 
TI CTOC RE'v> 2 . 0 

01/30 / 92 Time: 

Samole Si~f? - 50 ul An a.l -..,1~;t EH CUL'-...J 1 1'1 

- 1 Di J F .actor· 
BJ.ank ID :ft 
Blan k \.,! al ue = 

-- F;-93 2 BU~N~ :: 
. 3854488 uq/min u te C 

Mi n F:e2.cii no;;:;. •·· j ,:!. 

Max Re3ciinas - 1~ 
% Differ enc~- - 1 0 

Readinq 
1 

An alvsis Time==== Coulometer Z Di f1· e1·- t-=n c:e 
u .uu 

c;; g _ ; .· 

4 
5 
6 

8 
9 

1 (1 

i j 

l ::,~ 
l ::::, 

1.4 

0 . 5 1 
1 . 01. 
1. 5 1 
2.0 1 
2 . 51 
:~::: . 0 l 
3 . 5(> 
4. ()() 
4 .50 
~:j .. ( H) 

5 . ~:.i() 

b. ( )U 

6. 5(>· 
/ • ( ,.t(J 

cc:1r··bon 

0 . 2 0 
16. ::.o 
5 2 . 40 
8 3 . 90 

102 . 80 
l 1 ::. . 50 
118 . 8 0 
l 21 . 80 
123. :5u 
124 . 20 
124 . 6 0 
125 . 00 

1 25 .60 

68. 8 '7' 

1 E . ::,:;:.; 
9 • Lj .-:: 

' I· • •I c::· 
:::: • Li6 

j • :,::'..,: 

() " ,i : .. ~ 

CJ .. . ..:,..::. 

I.) • .. ::, .,::· 

1:..1. :O:: ,cf. 

BU~NK 1/nU..JE == 
8L.(h•JK Fi-iCTOf•: ::::, 

:.::: • 7 rni c t oor aff,s 

2. 7 / 7 . 00 4 :322 ULi .' lif .i f l Le_,!· Ll Cilt 

12 5 . 6 ;, ( 1 ) .1 ( 50) 
( 125. 6 - 2 . 699294 ) ( 1 ) / ( 50) < :l 2) -· 

Samp 1 E.• F:un Bv: -~ _tf;L _-___ _ 
EH COL I.J ii'J 

·+ .,::'. .. l ! t_::., Ei t: ·+ !, __ 1 l , ' 

- ~ :~~ .. 1.Jil-8t.:'_ -i:J 1 

I- '3tJ -If~'") .... ··········· · ·· '<-
~:3(J(:::26 

U -' t... l.~-c:11·-[JOl 1 

i··tul c.,t ·· Cd1,· b1J1 ·, 
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Lab Segment Serial No.: 
R934 
Analysis: 
AMMONIA 

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

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

WHC-SD-WM-DP-025 -
Addendum 7 Rev 0 

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

ANALYTICAL BATCH 
Customer ID: 
3AP891-2 
Sample Prep: 
UNDIGESTED 

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

Date: 
1-28-92 

Temperature: 
N/A 
Chemist: 
D. BISENIUS 

Lab ID Description 
· R931-5528* 11 

R932_;_5628* 12 
R934-5728* 13 
R934-5828 14 

5 SPIKE OF SAMPLE 3AP891-2 R934-5928 15 
6 FINAL LMCS CHECK STD R938-5528 16 
7 17 
8 18 
9 19 

10 20 

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

LMCS CHECK STD 4C11-QY/0.250 ml 
SPIKE 4C11-QY/0.250 ml 

*SAMPLES RERUN 

j ' 

Lab ID 

I• 

Final Vol. of 
Standard 

N/A 
N/A 

A-6000-881 (03/92) 
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AMMONIA ANALYSIS - UNDI~ESTED SAMPLE 
WHC-SD-WM-DP-025 . 
Addendum·? Rev 0 

S 2 35 HH'lCL 

STOii ,+t;JI-~ Y RESULT O. I~~,. 
STD VAL ~-.u,i},.J ,;REC: tOO. -11,1, 

('fn-:;J/#.o,os) & I . I~~~ &A] 

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

r ,, 
""" ·-- ... -.... ,-~,- ... 

. ""'" 
, __ -12-16-91 15150 2:) 

""'"'- -- o...,c:.. -l~H'l PPl'I _ ... , 
'i' 

{f_l'l-1> )(uwJ, ~ ''·Ii-;: , ... ~ ;#110 

(c I ( 

""'" 
t-.J.l-14 

~ 
- ·• 

... 

--103AP 

-·• 
... 

H124W 1 

.. 

• o.. n.e ...... ,,....., 
12-16-91 15150 2~ 

...... u.. c...,.c.. ........ 
:-: RECOVERY H12'lW 0 

c-,o 

... 3AP891-2 

1>A11PLE SPIKl:D ID - ,. r 
S PIKE II> ~ ,tc./1., 
5P I KE VIJLUl'IE o.U."-

.__.., .... .,..., .. . , - ·• 
~ ... ... .. . 

~ ,t 
""'" ·-- ........... 

l-.1 -,~ 

ii 
Ii 
I: 
u 

I 

--10:!IAP 

• Olla ,_....,.. ,. •• , 

~2-16-91 1~,q 5 2~ 

-­? 
.......... ~ ...... -
REAOEHT BLANK 

,.,., ... ' 
... .. . ,, ,, ' , __ 

........ --

--PPl'I 

.~ . 

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

. ""'" 

C-10 

lilLK 

.... _ 
1 

,_....,.. ,.....,. 
1 ~•-t 6-9 1 1 ~ . ~() --NH'l -­LA-63~- 102 --?~ ,_ 

,__, ... ~-..... 
OUPL·ICATE SAMPLE 

(!_t l-•U-)(1,11,.#S') I 

--­PPl'I 

- ·• ....., .. ·• - ·• 
~ ... 

,. ..... 
R 

... 

--103AP 

... 

C-10 

:JAf'EW l-2 

~ I _I/_..,.._ .. 

LA-63'1-102 :, RECOVERY M124W 

...... ... c... .... --.--....... 
S235 NH'ICL 

STOii ,fCl/-1- '( RESULT 11, #SJl."'7 . 

STD VAL ~:,r,11'1•) :,REC: ff..,tj 

L'lt./•I~ u,,n1r> .· #, O#li,(11] 
;n 

..... , ... , ..,., .... ...,..., 
... .. . ... ~,, ~ 

""'" ·-- ..._..., 
,-~ 1-1-

, .... -• 

0 
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Lab Segment Serial No.: 
R934 
Analysis: 

WHc-·so-WM-:- OP-·02s 
Addendum 7 Rev 0 

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

ANALYTICAL BATCH 
Customer ID: 
3AP891-2 
Sample Prep: 

DETERMINATION OF HYDROXIDE IONS UNDIGESTED 

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

Description Lab ID Description 
1 INITIAL LMCS CHECK STD R931-5529 11 
2 REAGENT BLANK R932-5629 12 
3 SAMPLE 3AP891-2 R934-5729 13 : 

4 FINAL LMCS CHECK STD R938-5529 14 
5 15 
6 16 
7 17 
8 18 
9 19 

10 20 

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

LMCS CHECK STD 9C11AG/.100 ml 

Lab ID 

;. 

Final Vol. of 
Standard 

N/A 

A-6000-881 (03/92) 
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DETERMINATION OF HYDROXIDE ION IN SO~UTION - UNDIGESTED SAMPLE 
WHC-S0-WM-DP-025 
Addendum 7 Rev O 

--UH ~OVERY . .. ~~~ 

~._ t'Mr' ,'o 
, \0>..J ~ \...,\ I 

~}::, '1 I li~~ p;...a , I 1qct 4 llU>?, 
. . '-"'"·' . . . : . . 

Slllll~t.\lAG, RESUl.l "'ia\~"\~/.1:r~'\1 
1.ru VAl, t.s·u,E"1 

:.:REC IO~. ('I• . 

-­UH 

l"\'li- I 3\l. \~'\'\) ,. ·\ .\\c~1 
\00 

--11 

. \,~. 

(. 

'rttT 10 

C~ ID 

. ~ , r&'\'\ "' \-\ v:>s 

(5 ;)'1) t . 1~qq) : 5 . oo~, -:i.. 

. . ~ • \'l)qq ~ 1u..io!) 
RESULI 8.')'1£-I 

I •. 

.. ,:.' •· •:' 

STDK C\ C. II "(, 
Sil> VAL I .S1£•1 :-:1-'Ec I oa. a.,. 

, .L'\iS-1~~(.\tq«:\) ... g,11£·1 
/00 

''"""' . : . t 

.... ~. 
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WHC-SD-WM-DP-025 
Addendum 7 Rev 0 

THE BLANK ANAYSIS PRINTOUT IS MISSING FOR THE DETERMINATION OF HYDROXIDE ION 
ANALYSIS. I CONTACTED THE LABORATORY FOR THIS PRINTOUT AND IT WAS NOT FOUND, 
AND CANNOT BE RE-CREATED. THEREFORE, THIS PRINTOUT IS CONSIDERED LOST. 

Submitted by: Lola R. Webb, Records Management Specialist 
Laboratory Data Management 

DATE: 08/12/92 

-·~-· 46 
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WHC-SD-WM-DP-025 
Addendum 7 Rev 0 

SAl'1PLE HUMBER: 4 ~d-#1 _jL ~ ✓ LS-Y'l-
SAMPLE DATA: 522. 
DIRECT READ PH: 11.996 

DERIUATIUE OUTPUT~ dE/dU 

0 1 2 3 4 s 6 7 8 9 10 

<-- EP 1 

<-- EP 2 

<-- EP 3 

<-- EP 4 

-ORU TITRATION: 

I"? Ef1UIUALEHCE PH TITRAHT UOLUNE COl'1PUTATIOH 
0--

9.72 0.480 0.0000 

7.47 I 0.586 0.0000 

4.25 _0.638 0.0000 

3.58 0.696 0.0000 

TITRATIOH TERNIHATED BY LINIT OH HUMBER OF EQUIUALEHCES PERNISSIBLE. 

JAH 4 1992 5:12 PN 



M 

.. 

-
.::>AMPLE HUl18E"R: 36 
SAMPLE DATA: 522. 
DIRECT READ PH: 12.016 

0 1 2 3 

RU TITRATIOH: 

EQUIUALEHCE PH 

9.75 

7.07 

3.22 

\ 
\ 
~-\ .;,_,, ·::J:t. ~-

WHC-S0-WM-DP-025 
Addendum 7 Rev 0 

f-9~i i±&~I 
~ ~ -lf· 71.,,, 

DERIUATIUE OUTPUT, dE/dV 

4 

<-- EP 3 

5 6 

<-- EP 1 

TITRAHT UOLUNE 

.0 .469 

0.581 

0.767 

7 

TITRATIOH TERNIHATED BY PH LINIT. 

JAH 4 1992 11 :26 Pl'I 

--

8 9 

<-- EP 2 

CONPUTATIOH 

0.0000 

0.0000 

0.0000 

---· 

--.. 

! 

10 
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SAt1PLE HUNBER: 27 -~ -%~-a~·L2_,, 
SAl'IPLE DATA: 821. J,l_ ~-IS•'fv DIRECT READ PH: 11.762 

WHC- SD-WM-DP- 025 , I Addendum 7 Rev 0 
OERIUATIIJE OUTPUT, dE/dU I 

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

__ .........__ 

<-- EP. 1 

· , 
<-- EP 2 

"' 
, , 

I . 

<-- EP 3 

---



-

M 

N 

-0' 

I 
DRU TITRATION: 

EQUIUALEHCE PH 

9.77 

8.14 

4.67 

TITRATION TERNIHATED BY PH LINIT. 

JAH 4 1992 10:06 PN 

~ ,· . 

.. 

WHC-S0-WM-DP-025 
Addendum 7 Rev 0 

TITRAHT UOLUNE 

0.534 

0.664 

1.462 

C01'1PUTATIOH 

0.0000 

0.0000 

0.0000 



SA1'1PLE HUl'IBER: 26 

SAl'\PLE DATA: 899. 

DIRECT READ PH: 11.729 

0 1 2 3 

I I I 

C 

M 

\ 

ORU TITRATIOH: 

- -- ·· .. -

WHC-SD-WM~DP-025 ~ - 9 ~L\-
Addendum 7 Rev O JI/_&~ e-'~qV 

OERIUATIUE OUTPUT, 

4 
I 

5 
I 

<-- EP 1 

<-- EP .2 

<-- EP 3 

<-- EP 4 

dE✓dU 

6 
I 

~ 

- ' -5 

-:rt I 

7 ,8 9 10 

I I I I 

51.: 



0 

--------------.-.,::-'". -~-----------------~, 
- TITRAlff . UOLUl'IE EQUIUALEHCE PH 

· -· ·--•·- - ·--·- - ·--- ·---·- --
9.74 

7.99 

4.51 

4.03 

WHC-SD-WM-DP-0250.519 
Addendum 7 Rev 0 

0.654 

1.448 

1.499 

COt'IPUTATIOH 
·~ - .. --- - - - . -

0.0000 

0.0000 

0.0000 

0.0000 

TITRATION TERNIHATEO BY LINIT OH HUNBER OF EQUIUALENCES PERNISSIBLE. 

JAN 4 1992 9:54 PN 

--- ·- ·-· - ---· - - --

. J 
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·---:::==:========-~!! ..... _____ --==~ 
. -* ~--··----------------.. 

1PLE NIJNBER: 37 
SAMPLE DATA: 897. 
DIRECT REA• PH: 12.022 

0 1 2 3 

... n 

'• ( 
0 U TITRATION: 

El1UIUALEHCE PH 

9.64 

6.87 

WHC-SD-WM-DP-025 
Addendum 7 Rev O 

R-Cf3C(, ~ it~ 
Jt '1--IS·'1V 

DERIVATIVE OUTPUT, dE/dU 

4 5 6 7 8 9 

R-9 

<-- EP 1 

TITRAHT VOLUNE 

0.481 

0.591 

<-- EP 2 

CONPUTATIOH 

0.0000 

0.0000 

TITRATION TERNIHATEO BY PH LINIT. 

JAN 4 1992 

--

10 

53 
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WHC-SD~WM-OP-825 
Addendum 7_E1-Q... 

·- ------~- ------------ -----
5ifJ-#d-

SAt1PLE HUl'1BER: s fl ~--~-- 1✓ SAMPLE DATA: 897. 
DIRECT READ PH: 12.022 

DERIVATIVE OUTPUT, dE/dV 

0 1 2 3 4 5 6 7 

<-- EP 1 

DRU TITRATIOH: 

EQUIUALEHCE PH 

9.62 

6.76 

4.18 

TITRATION TERMIHATED BY PH LINIT. 

JAH 4 1992 

<-- EP 3 

TI TRAHT VOLUNE 

0.474 

0.583 

0.634 

--

8 9 

<-- EP 2 

CONPUTATIOH 

0.0000 

0.0000 

0.0000 

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

10 
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WHC-SD-WM-DP-025 
Addendum 7 Rev O · 

WESTINGHOUSE HANFORD COMPANY 
222 S LABORATORY -

ANALYTICAL BATCH 
Lab Segment Serial No.: Customer ID: 
R934 3AP891-2 
Analysis: Sample Prep: 
CYANIDE UNDIGESTED 

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

Description Lab ID Description 
1 INITIAL LMCS CHECK STD R931-5578 11 
2 REAGENT BLANK R932-5678 12 
3 SAMPLE 3AP89i"-2 R934-5778 13 
4 SAM DUP OF 3AP891-2 R934-5878 14 
5 SPIKE OF SAMPLE 3AP891-2 R934-5978 15 
6 FINAL LMCS CHECK STD R938-5578 16 
7 17 

t---+--------------+--------t 
8 18 t---+--------------+--------t 
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 75C11-X/0.100 ml 
SPIKE 75C11-X/0.750 ml 

Lab ID 

Final Vol. of 
Standard 

N/A 
N/A 

A-6000-881 (03/92) 

---- 55 
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CYANIDE ANALYSI_S • UNDIG.ESTED SAMPLE 
WHC-SD-WM-DP-025 
Addendum 7 Rev 0 

194.S .• ~,() 
Blct11k"' ,coll 

-·• -·• 

-CH 

....., .. . a 

.... , __ 
--10:·lAP 

f)'f~ 

.-12-16-91 

, __ 
1 f\1 ::,0 

r 

I 
i 
I 
I 
l , 
I i 

~ID 

Malyll•J .-..... .... 

-12-16-•;,t --Pf'l'I 

ANff .. . . 

, __ 
1~. !)() 

C-ooC.. 
f .. 11"12k 

c:-,o 
'!,Af'.1391-2 

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

0 
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CYANIDE ANALYSIS - UNDI~ESTED SAMPLE 

WHC-S0-WM-DP-02~ 
Addendum 7 Rev 0 
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TODAYS DATE: 1-31-1992 

YROLL NO.: 80028 

Y-INTERCEPT= -.004303 
SLOPE= .16726 

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

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

SAMPLE ID#: R-933 
SAMPLE SIZE: l00UL 
WVL AND ABS= 580NM 0.015 A 

SAMPLE ID#: R-934 
SAMPLE SIZE: 750UL 
WVL AND ABS= 580NM 0.060 A 

- SAMPLE ID#: R-934 DUPLICATE 
SAMPLE : SIZE: 750UL 
WVL AND ABS= 580NM 0.062 A 

MPLE ID#: R-934 + SPIKE 

WHC-SO-WM-DP-025 
Addendum 7 Rev_Q 

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

t 

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

, WVL AND ABS= 580NM 0.071 A 

O,. SAMPLE ID#: R-936 
SAMPLE SIZE: 750UL 
WVL AND ABS= 580NM 0.057 A 

SAMPLE ID#: R-936 
SAMPLE SIZE: 750UL 
WVL AND ABS= 580NM 0.064 A 

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

SIGNATURE BELOW REPRESENTS CHEMICAL TECHNOLOGIST/ 
CHEMIST THAT COMPLETED THE ANALYSIS RUN ON PAGES 58 
TO __§i_. -

TECHNOLOGIST SIGNATURE:_---=6/=--=-~~~--===-----­

DI\TE SIGNED: I- 3/-/992..., 

--- 58 
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WHC-SO-WM-PP-025 
Addendum 7 Rev O 

CALIBRATION CURVE LACHAT NON-DISTILLED 25ML 

CYANIDE DATE: 12-02-1991 

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

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

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

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

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

-J 

59 
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Lab Segment Serial No.: 
R934 
Analysis: 
ARSENIC 

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

Description 
. 1 INIT1AL LMCS CHECK STD· 
2 REAGENT BLANK 
3 SAMPLE 3AP891-2 
4 FINAL LMCS CHECK STD 
5 
6 : 

7 
8 
9 

10 

WHC-:so~wM-DP-025 
Addendum 7 Rev 0 

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

ANALYTICAL BATCH 
Customer ID: 
3AP891-2 
Sample Prep: 
UNDIGESTED 

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

Date: 
1-7-92 

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

Lab ID Description 
R931-5595 11 
·R932-5695 12 
R934-5795 13 
R938-5595 14 

15 
16 
17 
18 
19 
20 

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

LMCS CHECK STD 129B38D/.500 ml 

Lab ID 

Final Vol. of 
Standard 

N/A 

A-6000-881 (03/92) 
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WHC-SD-WM~DP-025 
Addendum 7 Rev 0 

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

CALIBRATION RECORD 

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

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

Dilution Concentration Instrument Readina Unit 
1 0.000 ml 0.0na 0.000 
2 0.200ml 20.0 na 0.344 
3 0.400ml 40.0na 0.662 
4 1.000 ml 100.0 na 1.501 
5 
6 ! 

7 
3 
9 

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

Comments: 

A-6000-882 (03/92) 
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Lab Segment Serial No.: 
R934 
Analysis: 
MERCURY 

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

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

10 

WHC-SD-WM-OP-025 
Addendum 7 Rev O 

WESTINGHOUSE HANFORD COMPANY 
222 S LABORATORY -

ANALYTICAL BATCH 
Customer ID: 
3AP891-2 

- Sample Prep: 
UNDIGESTED 

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

Date: 
1-21-92 

Temperature: 
N/A 

Chemist: 
R. K. FULLER 

Lab ID Description 
R931-5597 11 
R932-5697 12 
R934-5797 13 
R938-5597 14 

15 
16 
17 
18 
19 
20 

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

LMCS CHECK STD 129B38D/.300 ml 

Lab ID 

' 

Final Vol. of 
Standard 

N/A 

A-6000-881 (03/92) 
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WHC-so.::wM-DP.-025 
Addendum 7 Rev 0 

WESTINGHOUSE HANFORD COMPANY 
222-S LABOPATORY 

CALIBRATION RECORD 

AnaMe: Ha 
Procedure: LA-325-102 Revision: B-0 
Instrument: PERKIN ELMER Property No.: WA77479 
Technoloaist: D. A. JACKSON Pavroll No.: 6C275 !Date: 1-21-92 

Calibration Standard: 129B38D 
Analvte Concentration: 0.1000 ppm 
Type of Calibration: LINEAR 

Dilution Concentration Instrument Reading Unit 
1 0.000ml 0.0na 0.000 
2 0.100 ml 15.2 na 0.090 
3 0.250ml 38.0 no 0.236 
4 0.500ml 76.0 ng 0.458 
5 
6 ' : 

7 
3 
9 

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

Comments: 

A-6000-882 (03/92) 
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.. 
WHC-SD-WM-DP-025 
Addendum 7 Rev O 

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

ANALYTICAL BATCH 
Lab Segment Serial No.: Customer ID: 
R934 3AP891-2 
Analysis: Sample Prep: 
SELENIUM UNDIGESTED 

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

Description Lab ID Descriotion 
1 INITIAL LMCS CHECK STD R931-5596 11 
2 REAGENT BLANK R932-5696 12 
3 SAMPLE 3AP891-2 R934-5796 13 
4 FINAL LMCS CHECK STD R938-5596 14 
5 15 
6 · 16 -------------+-------1 7 17 -------------+-------1 8 18 -------------+-------1 9 19 l--+------------+-----

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 133B38A/0.500 m L 

Lab ID 

1 

Final Vol. of 
Standard 

N/A 

A-6000-881 (03/92) 

----71 
···--' 



SELENIUM ANALYSIS __ UNDI~ESTED SAMPLE 
WHC-SD-WM-DP-025 

~ ...... ra .:, ~E/HYDF<D 
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.. 
WHC-SD-WM-DP~o2s 
Addendum 7 Rev 0 

WESTINGHOUSE HANFORD COMPANY 
222-S LABOPATORY 

CALIBRATION RECORD 

Anal e: Se 
Procedure: LA-365-131 Revision: 8-1 
Instrument: PERKIN ELMER 
T echnol ist: D. R. JACKSON 

Calibration Standard: 132838A 

Date: 1-29-92 

Dilution Concentration Instrument Reading Unit 
1 

' 2 
3 
4 
5 
6 
7 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 

0.000 ml 
0.200 ml 
0.400 ml 
1.000 ml 

Comments: 

0.0na 0.000 
20.0 na 0.274 
40.0 na 0.468 

100.0 ng 1.132 

. 

A-6000-882 (03/: 
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Lab Segment Serial No.: 
R934 
Analysis: 

. . 

WHC-SB~WM-DP-025 
Addendum 7 Rev 0 

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

ANALYTICAL BATCH 
Customer ID: 
3AP891-2 
Sample Prep: 

ION CHROMATOGRAPHIC - CHLORIDE UNDIGESTED 

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

Description Lab ID Description 
1 INITIAL LMCS CHECK STD R931-5572 11 
2 REAGENT BLANK R932-5672 12 
3 SAMPLE 3AP891-2 R934-5772 13 
4 FINAL LMCS CHECK STD R938-5572 14 
5 15 
6 16 
7 17 
8 18 
9 19 

10 20 

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

LMCS CHECK STD 73C11DC/.100 ml 

Lab ID 

,- I 

Final Vol. of 
Standard 

N/A 

A-6000-881 (03/92) 
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ION CHROMATOGRAPHIC ANALYSIS (CHLORIDE) 

WHC-SD-WM-DP-025 
Addendum 7 Rev 0 

UHJl'IEX 

kt::!:iUL I -,.J £ J~ 

:~i: '91.r'• 

C..-ID 
tilll 

i· 
J 

-i.;1 . 

.., .... 

UNDIGESTED SAMPLE 

....., ... , 
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·-- .... ......... 
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I 

Lab Segment Serial No.: 
R934 
Analysis: 

WHC-SD-WM-DP-G25 
Addendum 7 Rev 0 

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

ANALYTICAL BATCH 
Customer ID: 
3AP891-2 
Sample Prep: 

ION CHROMATOGRAPHIC - FLUORIDE UNDIGESTED 

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

Description Lab ID Description 
1 INITIAL LMCS CHECK STD R931-5571 11 
2 REAGENT BLANK R932-5671 12 
3 SAMPLE 3AP891-2 R934-5771 13 
4 FINAL LMCS CHECK STD R938-5571 14 
5 15 
6 16 
7 17 
8 18 
9 19 

10 20 

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

LMCS CHECK STD 73C11DC/.100 ml 

Lab ID 

Final Vol. of 
Standard 

N/A 

A-6000-881 (03/92) 

--- 78 



ION CHROMATOGRAPHIC ANALYSIS (FLUORIDE) 
WHC-so~wM-OP-025 

UNDIGESTED SAMPLE 

,.------------------A_d_d_e_n_du_m_7_R_e_v_o _________________ • ~ 
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Lab Segment Serial No.: 
R934 
Analy_sis: 

WHC-so·:.. wM-OP-025 
Addendum 7 Rev 0 

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

ANALYTICAL BATCH 
Customer ID: 
3AP891-2 
Sample Prep: 

ION CHROMATOGRAPHIC - NITRATE UNDIGESTED 

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

Description Lab ID Description 
1 INITIAL LMCS CHECK STD R931'-5573 11 
2 REAGENT BLANK R932-5673 12 
3 SAMPLE 3AP891-2 R934-5773 ' 13 
4 FINAL LMCS CHECK STD R938-5573 14 
5 15 
6 16 
7 17 
8 18 
9 19 

10 20 

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

LMCS CHECK STD 73C11DC/.100 ml 

Lab ID 

Final Vol. of 
Standard 

N/A 

A-6000-881 (03/92) 

----ao 



.. 

ION CHROMATOGRAPHIC ANALYSIS (NIT~TE) UNDIGESTED SAMPLE 
· · wHc: so-wM~•P-025 

--1.iLl.:i 

..,_ ... ,· 

IJ1UI-IEX 

tr! IJ II "7 3C II 'bC. i,.f: !>UL I lr•"61Z ~11'"' 
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Addendum 7 Rev 0 
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Lab Segment Serial No.: 
R934 
Analysis: 

WHC-S•~WM-DP-OiS 
Addendum 7 Rev 0 

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

ANALYTICAL BATCH 
Customer ID: 
3AP891-2 
Sample Prep: 

ION CHROMATOGRAPHIC - NITRITE UNDIGESTED 

Instrument: Procedure/Rev: 
DIONEX 4000, WB54428 LA- 533 -1 05/B -1 
Technologist: Date: 
M.MEYERS 1-08-92 
Starting Time: Temperature: 
N/A N/A 
Ending Time: Chemist: 
N/A D. HERT 

Description Lab ID Description 
1 INITIAL LMCS CHECK ST.D R931 :-5576 11 
2 REAGENT BLANK R932-5676 12 
3 SAMPLE 3AP89'1-2 R934-5776 13 
4 FINAL LMCS CHECK STD R938-5576 . 14 
5 15 
6 16 
7 17 
8 18 
9 19 

10 20 

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

LMCS CHECK STD 73C11DC/.100 ml 

I 
...'. I 

Lab ID 

1, 

Final Vol. of 
Standard 

N/A 

I 

A-6000-881 (03/92) 

----- 82 
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ION CH_ROMATOGRAPHIC ANALYSIS (NITRITE) UNDIGESTED SAMPLE 
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Addendum 7 Rev 0 
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Lab Segment Serial No.: 
R934 
Analysis: 

.. . 
WHC- S0-WM-DP-025 
Addendum 7 Rev 0 

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

ANALYTICAL BATCH 
Customer ID: 
3AP891-2 
Sample Prep: 

ION CHROMATOGRAPHIC - PHOSPHATE UNDIGESTED 

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

Description Lab ID Description 
1 INITIAL LMCS CHECK STD R931-5574 11 
2 REAGENT BLANK R932-5674 12 
3 SAMPLE 3AP891-2 R934-5774 13 
4 FINAL LMCS CHECK STD R938-5574 14 
5 15 
6 : 16 
7 17 
8 18 
9 19 

10 20 

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

LMCS CHECK STD 73C11DC/.100 ml 

Lab ID 

Final Vol. of 
Standard 

N/A 

A-6000-881 (03/92) 



ION CHROMATOGRAPHIC ANALYSIS (PHOS~HATE) 

WHC- SD~WM -DP-025 
Addendum 7 Re v 0 

UNDIGESTED SAMPLE 
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Lab Segment Serial No.: 
R934 

WHC-SD-WM~DP-02$ 
Addendum 7 Rev O 

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

ANALYTICAL BATCH 
Customer ID: 
3AP891-2 

Analysis: Sample Prep: 
ION CHROMATOGRAPHIC - SULFATE UNDIGESTED . 

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

Description Lab ID Description 
. 1 INITIAL LMCS CHECK STD R931-5575 11 
. 2 REAGENT BLANK R932-5675 12 

3 SAMPLE 3AP891-2 R9341-5775 13 
4 FINAL LMCS CHECK STD R938-5575 14 
5 15 
6 16 
7 17 
8 18 
9 19 

10 20 

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

LMCS CHECK STD 73C11DC/.100 ml 

Lab ID 

' 

Final Vol. of 
Standard 

N/A 

A-6000-881 (03/92) 

--- 86 
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ION CHROMATOGRAPHIC ANALYSIS (SULFATE) - UNDIGESTED SAMPLE 
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: ;.\;;:;Ji~l;~ WHC.:.·SO:,.·WM'"'BP-025 I -, . -
:,~_i;:~;µ.: .. ,: Addend.u.ru:.. 1 Rev o 

DIONEX METHOD PARAMETERS - SYSTEMl.MET 
. ,.-, . 

. '. ; , .. ; , . . j-.r~y .. :., System Parameters 

.·_-/.- _< '._:}:Nttmb~r of Detectc;,r~ . .. , .••••••• ·. ~, ••• '. ••••••• ~................. 1 
, . ) System Name : systeml/qpm ,, ', · ~ 

.\'.'t.{ .ioet~c;:tor :.1 _ Type.~ -~;-'.~:~~---~' •••••• '! -~•- . :,, -~---• ••••••••••.••• ~ .. •.·.......... CDM-1 
,J(J1.JjDetrc tor : 

0

1 rea_ l '.ti ,~.;t p 1 o t , sc !ii}~): (. ~1S) •••••••• ". •• ·~ ~. r • • • • • • • • • · 0. <?O 
• :-.· · .RL•n ~_ Time (minutes), ••.••• , ••••.• ~•••••·•·······•··••········· 6.C>c> 

i ,., 

.... .. ··.-:.H sam~·1,1,;_c;1 .·Rate (secc;:>['O~) •••••••• ~-. -~......................... c,.2(> 
.. , ._,_.,,, _. • ·.l ·-ji,);~t-• •·• ,. . ' It ,, • ., . ,· •' 

. ' \ .- :;/ '.~f':!( ff t . ·. . . .. ·_.. '<\{/·~ . . ·. /, ;: . 
r;·., . 

. 'r1!;- .· .• 

. ... -·' 

~- DETECTOR 1 PARAMETERS --
Report Options 

sa,,e Data F .i le •.••• , •••••.••......•••••....•...•••.•.••.... 
Data File Name: c:\dx\data\91010801.DO? 
Create ASCII Report File ••••.••••.••••••••••••••••••••••••• 
Print Report •• .••••••••••••••.••••••.•••••.••••••••••••••••• 
List Peaks Not Found in this r-un ••••••••••••••••••••••••••• 
Report Unknm•ms Found in this run •••••.••.••••.•.• , ..•.•••• 
Print Chr-omatoqram ••••••••.•••.•.••••••••.•.•..••••.••••••• 
Au toSca le Ctwoma toqram to Hiqhes t Peak •.••••••••.•••.•....• 
F i 1 1 Pe a k s ~-, i th, Co l or • • • • • • • • • • • • • • • • . . . . • . • • • • • • • . • . • • • • . 
Draw Grid Lines on Chromatoqr.=11i1 •••••••.•••. · .••••••••...•••• 
Label .,,ith Peak Number •.••••••••.••.•••.••.••.••.•••.•••.•. 
label witH Retention Times on Chromatoqram ...•.•.•.•..••..• 
L.abe l ~-,i th C• mponen t Name •....... : .•••....•.•..•.•••.•.•... 
Fot·mat F i le N,"'nie: c:\d::\met.hod \ default . • ::wt 

Intecration P~ramete~s 
Stc1r-tinq Peak !IJiclth (seconds) ............. . ...... . .. . . . ... . 
F'r.~ak Thr-eshc:,lc1 (m'.J or uS/data pt in ter·val :, •..•..•..•.... . .• 
Peal~ Area F:eji?ct .••..•••••••••.•••...••.•......•..•....•..• 
Ar-ea Reject for Reference Peaks •••••..••..••.•••••.•..••••• 
Percent F:etentior, Time l.>Ji.nc:.101,, ·for Refen?nce Peak!: .......•.. 

T .i.me 

:. • :2.~ 
l.28 

Inteqr-ation Ti.med Events 

Description 

Start peak detection 
Start peak d etec tion 

Calibration Paramet2rs 

!'lumber Ot L,? --✓ ~'?.ls tcw Calibr·ati.on •••..•.•••••••••••••••• 
Calibration Fit Typ12 ••••••••••••••••••••••••••••••••••.•••• 

· Replace Or Averaqe Calibrations .....................•..... . 
External or- Internal Calibration •.....•..........•••••..... 
Calibrate by Area or Heiaht ••••••••••...••.•.••.••••••••..• 
Default Injection Volume, ...•••...•.••....•••...•..••.••••• 
Default Di.lut:.i.on Factor .•.•••.••........•.................. 
Response F~ctor for Unknown Peaks •••...•.••..•......••..••. 
Calibrati,:m Standard \/olume · •.••.•••••......•..•.•..•...•.. 
Internal Standard Voluffie ..•.••••.••.....•.•....•..•..•..•• 
Sample Unit •..•••.••..•.•••••........•..•...•.•...•.••.•.• 

Yes 

No 
··(es 
No 
Yes 
Yes 
Yes 
Yes 
No 
Yes 
No 
YES 

l (; . 0 
,:·,. 5 (1°) 
J.i:(l(l 

.!.000 
5. ( > 

6 
iJuadra ,:i c 
F:ep l act:· 
E:: t2n1 ;_~ l 
At-e?. 
l.C 
J.Ot. (, 
1.0 
. 1.0 
1 . (I 

F'FM 
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·, 

', ·: .··· 

' ~ ••~ I . • 

• • •.~• I 

.... i · ~ ~ , ~ 

Amount 
l<O ::: 
t< l = 
t:::2 = 

= •<o + Kl t:Area 
6. 84259E-(H)2 
5. 41881E-OO~, 
-b.00022E-011 

Level Amour, t 

+ 1<2*A.--ea*-*2 
WHC-SO-WM-DP-025 
Aadendum 7- Rev 0 

Heioht 
---------------------------------------------------
1 1 . l OOOOE -001 l9CC 
2 2.BOOOOE-001 4:: ~•6 
3 =•.60(>00E-001 8846 
4 1 • 1200C>E +000 17365 
5 2.19000E+OOO 42679 
6 4.22000E+OOO 84175 

Component~ 2 CHLORIDE 
Reterence Peak FLUORIDE 
hmoun t = l:Jt + l<.1 t:r-l.--ea + 1:: ::*A,~ec:* :f:2 

= 
1:::1 = 
, .. ·-, 
: · ... ...:. 

3 . 4 263 =,E-(H)2 
9. :;3630E -00 :i 
-6.22379E-011 

Level Amount ArEc-a 

349 
848 

1706· 
3475 
7321 

12636 

f-.:e t.£,: r: ti on Ti me 
l•Jindoi,, Size 

I leiqht 

1 • ·1 :.· 
7. OOi: 

---------------------------------------------------
1 1.30000E-001 1239 
2 3.30000E-001 3208 
3 6.60000E-OQ1 6~1()2 

4 1 .3 1000E+OOO l2El86 
5 2.58000E+OOO 27623 
6 5.oooooE-~ooo ~,3889 

Compdn~nt # 3 NITRITE 
Rete~ence Peak FLUORIDE 
Ar11our, t = LO + kl *Ar·ea + K2*An1a* :+2 
l<(> = 4. 41CJ34E- (H) 1 
Kl = l.39994E-004 
K2 ::: -2.77337E-012 

Levr.~ 1 Am.::iun t 

1 1.25000E+OOO 
2 3 . 1 OOOOE +00(1 
3 6.l.BOOOE+OOO 
4 1. 22300E+(H)1 
C _, 2.40000E+001 
6 4.62200E+001 

711 ~. 
19~,23 
39962 
81819 

17096~, 
328741 

'"\C:'9\ .:.~•.,;;., 
~,67 , 

1337 
2429 
=•O=•B 
9322 

Retention Time 
L.Jir,do1,, Size 

Heiqht 

1213 
3097 
::,860 

12982 
2471J 
45930 

1.65 
7 .(iOt. 
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WHC-SO-WM-DP-025 
. Addendum 7 Rev O 

Component tt 5 BROMIDE . 
Reference Peal: FLUORIDE 
Amc.unt = f:'. O + t:::l:tJ.H-ea + f<2u:,n=;~d~2 
KO = 8.78746E-OO~ 
Kl = 1.8J94~E-004 
K2 = 5.81300E - 010 

Leve 1 Amour1 t 

1 j .260C>OE+OOO 9418 
2 

..,. 
·-' . 14000E+OOO 1':1041 

3 6.26000E+OOO 4 ~1736 
4 1 . 2 390(,E +00 l 4 785!:, 
5 2. 4 ::,1 OOE+OOJ 99:;44 
6 4 . 681.00E+O(,l 167809 

Component tt 6 PHOSPHATE 
F:efer-ence Fe.;d,: FLUDF: ! DE 
Amount = KO -~ 1:::1. tAn,.- a + 1<2tAr-ea~: t:::: 
KO = 3.99318E- 001 
Kl = 3.1 7 750E-004 
K2 = -3.28707E- 010 

Level P,mc,un t. 

1 
2 

4 
,:: ~· 
6 

l .1 •1':l(l(,E+(hH) 
2. 8:3:)00E +0 00 
~.': . l;-; :3(1<.)0E ·H >OO 
1. . ~· .. ~:0 ( 1( )[: ., .. j_~)(; -~-­

: · .1 13POOE·h ) UJ 
4. : · 1 !:,OUE ·H) J 1 

Component tt 7 SULFATE 
F:efe1~enc.e Peal.: FL.Um~: l DE 

=~7 13 
a,.:iat. 

1. 6 7~d. 
::; i!7~-7 
74:AJ. 

1 :',6618 

Amount~ KO+ VllArea + K21Arealt 2 
l<O = 4. 93833E ·-(IOJ 
Kl = 1.23085E-004 
K2 = -4.10577E - 011 

Leve 1 {1moun t 

1 1.26000E+OOO 8321 
2 3 . 14(H)OE +000 21548 
3 6.26000E+OOO 46141 
4 1.23900E+001 97737 
5 2.43100E+001 21(H)64 
6 4.68100E+001 440811 

r:et:::;nt.ion TimE· 
,•Jir1dovJ Size 

Hec-iqht 

:',43 
957 

2477 
4298 
E'~•21 
8473 

F,e:•tention Time 
l•Ji.ndo1•1 Size 

229 
626 

1::;;:77 
263(> 
=·~:-~6(> 

11077 

F\e.·tention Time 
l•Jindm·J Size 

Heiqht 

~,46 
1429 
2990 
6333 

13628 
27239 

. , .. '' 
' , ' 

2. 5~1 
1.00i: 

~ ,....c 
.... • 0 .... 1 

10. 0 0~·: 

4.90 
10.00% 

. /~~ :;•7 :: ; . 
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IC Contr-ol File: 

Step Time 

C:\DX\METHOD\SYSTEM1.TE 
·wHC-SD-WM-DP-025 

Descr-iptiori Addendum 7 Rev 0 ------------------------------------------------------
Init CDM-1 Au to• ·f fset Of ·f 
Init CDM-1 Receir-der Marl:: OFF 
Init CDM-1 Temp. Comp. = 1. 7 
Init CDM-1 RecordE-r- RanQe = 
!nit CDM-1 Cel 1 ON 
Init. CHA Heater- = 25 Deo. ,- . .... 
Init Valve A ON 
Init Valve B ON 
Init lnj ect Val v e OFF 
Ird. t ACI (\L1tc1smp Oi=F 
Init ?\CI F:LY -, .::.. OFF 
Init . P:CI TTL 1 OFF 
Init ACI TTL 2 OFF 
Ird t ACI AC 1 ON 
I rs i t: GPM Start 
Ird t GPM Hc,ld Gr-adier1t Cl C•C I:: 
Ir:i t GF'M F:eset ON 

1 (I. 0 CDM-1 AutoOffset OM 
1 (I •() Star-t SamplinQ 
1 (I. (i GPM F:eset OFF ., 
.:... O.l CDM-1 Recor-der Ranqe -· 
2 0.1 Inject Vc-. lve [11-,J 

2 (I. j GPM Hun Gradient .,. 
·-' :? • 6 I nj e{: t Val v e 
't 3. (I P,CI ?k1tosmp 

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

DFF 
ON 

Clock 

I Deq 
(I. 1 

10.0 
,. 

Time F 1 m,, 'l.3 '1/.4 1/5 l.'6 Comment 

C 
us 

us 

---------------------------------------------------------------
0.0 2.0 ·94 •8 8 

... ~., -~-.-· 
: .\~ ·· ·~.·. :\ 

. ~iii) 

(I (I (I 

f :, •• ... 

..... ,-,. ·, . 
• • , ~ :, r· ., 

·\t11!~i_;:_.::.1:_t 
'··::, 

.· ,1 



WHC-SO-WM-O P-025 
. Addendum 7 Rev 0 

Df'.'tTA F:EF'F:CJCESSED Dt•I ·thu J.an 09 21 : 04:04 1 99:.'. 

····· ·--·•-··-·--•·--·--·--··· .£.. t;31_ ··- ¥,.- _Fl.CI LP~i~ $[);(~.-----·--·- - ···• -=--==·-· =======-=-,:::~====-•::::::-,,:·:= :c,::::-::::::,:,::·:: :-,· 

1 "' · L"-1c·•-- 1 ~..,..c-11oc Vf'./S·9l..... ri t LJ c1 J- rs 1-= · ,·, r.: · 1·~,., ,-, , ,a,no f? P.tc':Hn(·? : _,. .:, , / .. .;, . ~ 'f a .e: le c.1.n .J ~· : (_) ·-, ! ~(.1 . 7 ~ .. -.:. , 

D~ta File C:\DX\DATA \ 9 1 0l080 l. D09 ' · 
Method c : ' d x\methoci\SYSTEM1. m8t 
ACI Ad d ress: J System: 1 lniecttt: 9 Detector : CDH - 1 

- ----=-=----=-------- -------======-------=~-----~~------===~=====~=====~===~==· 

F'k. Ret 
Num Ti mi? 

1 1.10 
.... 1 .. 53 . ..:.:. 
·:• J.77 ... ) 
4 2.55 
C: :: . 87 ~· 
,':J 4 .18 
I 5 . :?:.) 

1/0L.UME DILUTION POINTS RATE START 

1 ~ 180'..', ~, Hz 
l.O<T~ \- 4t, ~ 10 I 

Component Concentration 
N.:=ime c..or.c. "";~'°' · 

101 )>F "7. ("'(C ' 

FUJDR IDE ,~.9 '14.3~ ("C(., . (). =,23 
CHLOF;:IDE 1'?> . I 47.s'2r ,:, . 724 
NITR ITE 5~0 1ot;.~ ;:, .12J 
BF:OMIDE (::,. 854 
1,1 I TF(.) f F: (,~(, ,o56Zr 6 . 599 
F'HOSPHATE 53-, ,o4~ 5 . 3 15 
SULFriTE 1103 qi .1'4- :", . 966 

0 .00 6.02 

Heiqht 

1491 
1490 
5068 
4622 
4340 
1215 
3037 

1000 

Area Bl. %Delta 
CodE· 

8474 1 0.00 
7271 2 0 . 00 

33444 2 -J. 8'.:', 
3358 3 ~ , () • (h) ..::. 

41053 r, 4. 24 ..:. 

15725 1 2. (13 
45140 1 1. 2S' 

File: C.-IDXlDATA 191010801.D09 Slll1lple: LHCS/13C11DC 

18 .000 

·.soo 

13.000 

10.500 

u s 8.000 

5.500 

3.000 

0.500 

-2 .000 

0.00 1.00 2.00 3.00 
Minutu 

t- PHOSPHATE 

I 

4.00 

7 -&UU'ATC 

I 

5.00 6.00 

SIGNATURE BELOW REPRfSENTS CHEMICAL TECHNOLOGIST/CHEMIST 
. ' 

THAT COMPLETED THE ANALYSIS RUN ON PAGES TO 

.. --~- . . 92 .. .... 

- I 
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Sample Name: LMCS/73C11DB 
Data File c:\dx\data\91010811.D10 
Method c:\dx\method\SYSTEM1.met 
ACI Address: 1 System: 1 

Date: Wed Jan '. 09 16:37:00 19921 
I · .. 

Inject#: 10 Detectors CDM-1 
~=========================~================================================== 

F:EPORT VOLUME . DILUTION POINTS RATE START STOP AREA REJ 

E>:ternal 1 101 1805 5Hz 0.00 6. 0:,2 1000 

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

-----------------------------------------------------------------------~-----
1 1.10 FLUORIDE Ck).1 f2.... 50.545 1444 8044 1 0.00 
2 1. 53 CHLORIDE 'J?, ,1 ~ 69. 794 1467 6918 2 0.00 
3 1.77 t~ITF:ITE 103~ sc,7.433 5319 32752 2 -1.B~i 
4 2.53 BROMIDE 716.180 4684 34653 2 -0.65 
5 
6 
7 

13.529 

11 .029 

8.529 

2.83 NITRATE lou'l., 
4 .13 PHOSPHATE I 01 ~ 
5 .13 SULFATE ll't. ~'Z, 

668.220 
521.034 
60~, .173 

Rle: c:ldxldllltJ.191010811.O10 Sample: I.MCS/l3C11DB 

J·NmlTE 

4297 
1194 
3059 

41168 
15218 
45354 

2 3. () 3 
1 0.81 
1 -0.96 

r.'\'us 6.029 4 - BIIOMIDE -.r ,s-.-mj'"' 

3.528 
M 

1.029 

-1 .•71 
0.00 

1 • FUJORIOi, • CH.OM>£ 

I 

1.00 . 2.00 3.00 
Mlnutts 

7°11.UATE 

I 
I - PHOSPHATE 

I 

•.00 8.00 8.00 

t -: : : :,,..: 't• 
. (·.'.< ,· , ;::1•~'1 • .. : · .. .-, .,l,llllj' 

.: .;11 j,'11 , 
; 1; :~ •. 

--- 93 
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WHC-SD-WM-DP-02S 
Addendum T Rev 0 

; ~ ~ .. . 
: • .. • • .: ... 4 · ~ •• 

==---------------- ----------===================~============================ 
Samele Name: REAGANT BLANK R93 2 Date: Wed Jan 08 16: 51:31 1992: 
lata File c : \ d x \data\91010801.D1~ 

rlethod c : \ d x\ method\SYSTEH1.met 
ACI Address: 1 System: 1 Inject#: 

F:EF·• RT \/OLUME 

1 

DILUTION POINTS RATE START 

E :: ten,a 1 1 1805 ~5Hz 0.00 

12 Detector: CDM-1 

STOP AF:EA REJ 

6.02 10(•(1 

F'k. 
Num 

F:et Component 
Time Name 

Concentr·c, tion Heiqht ()n,~a E(}. 1/.Del ti.~ 
Cc1de 

File: c:ldxldatal91010801.D 12 Sample: REA GANT BUNK R932 

13.531 
I.() 

11 .031 

8.531 

us 6.031 
M 

3.531 

1.031 

.. 
-1 .469 

0.00 1.00 2.00 3.00 4.00 &.00 6.00 
Minulu 

~ 

_ ....... 
94 



,-- ---,-, .. 
i.._. :·•-. ' 

r:·, i. 

,·-.,:_ 

I 

! 
18 000 / 

15 soo I 
l 

.000 ! 
I 
j 

i D.50(; i 
j 

'• JJ~. 
S.000 I 
~ ~--r, ! 
•) -_f l_! . : .,, -- · I 

i 
, QM I ,.... ... . ...... i 

r:,:'- .,. 

:..-_ . -- -

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

'ti·.!•'•· 
. L .ll • - -

! .; :L· 

:·-: ,_ 

/ ! : ! . . . -:-;, · j • 

;:: .. c.: r-· :=-: :~~· , __ _. c: -~: _ .... ·--· _ 
WHC-SD-WM-DP-025 
Addendum 7 Rev O 

···-- ·:... --- .:·::; .::. .. :::-:. ::-·. :: .. ::.:::.-::.-_ ;-__ ··: - ---

t I; 
·---------- ----------·· ... - --- ._ . . - -·· ···= ·::- ::- .... ::_ ---- ·- · ··· 

~--~- •:: r ·· ;· . =-= ~- ·-- .. 

.::. .. , .. ·?(}!.:.: . 

' _; ··- ~-- :_" 

Ric: C-IOXiDATA 191010811.006 S1.1mple: R934 

! 
i I 
n I iB. . 

j - NITfilTE 

!·: ·:: :: t .:i ,- : · '-<.' 

A - ~HH'j\T~ 

I 
i 

0 500 

-2 .000 j 

1 • FLUOF1aoE l-_ l 
, 2- -~LOr:iDE . · 2 . ~- l"H0'.,!1-1,.TE A 

_______ __,,-A.._ . ...i..A.. ... ___ .• _11 _____ j=~ii:"mliiiill:---------------~, ... ~ .. -.. -il:-... iiii"t _____ __; 

I I I I I 

i .00 
I ! I I I I 

2.00 
I j , I 

3.00 
M1r,1.Jt~s 

I I , ! I I . I I I . : j 

4.00 ~ JO 5.CC 
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!8.SS1 i 

~ I .661 

16 .661 
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., ; ! t;': 

' ': .. ·;,. ~ ·-

··· • .:• ::·· 

FiJp · r · lrlvlrl51f.<1I QtfltflCflt n 11: ~ .wnn/p • IJQ1,,t . ·•-.. - ....... ·--·- ·-. - . --- . -- . - --··t"I·- · . ·-- . 

J • NITRITE 

I 

i · r"i..UO~ICC 
& - S1.'L FATE 

£.6€1 I 
5 - PHl)SPHAT£ 

.8B1 

-3.339 ~1..,...-.-,-....... ~,-.--.--,---,---.--,--,-,--.--,--,---,-~~,-,.-.--.--,--........ -7"...,.., ~ .-,-,-r-.--,---,-,-....... ,-,-,--...,..-.-----,-T'"'"r, 

0.00 ; Oij 2 00 3 00 4.00 5.0C 
M!nute s 

6.00 

...... _, ., 96 
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------·-----------~9.3.i _:J!: rL (:j, PD'I ~f-==· ---=--==------==================== 
' Sample Name: LMCS/73C11DB Date: Wed Jan 08 16:37:00 19921 

)ata File c:\dx\data \ 91010811.DlO 
Method c: \ dx\method \ SYSTEM1.met 
ACI Address: 1 System: 1 Inject#: 10 Detector: CDM-1 

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

F:EPORT 

E>: tern al 

'JOLUME 

1 

DILUTION POINTS RATE START 

101 1805 5Hz 0.00 

STOP AREA REJ 

6.02 1000 

P k . Ret Component Concentraticin Heiqht Area Bl. %Delta 
Num Time Name Code 

------------------------------------------------------------------------~-----
1 1.10 FLUOF:IDE (k),111,,.. 50 .545 1444 8044 1 O.<X 1 

2 1.53 CHLOF::IDE 't!J.1'7.,, 69.794 1467 6918 2 0.00 
3 1. 77 NITF:ITE 103~ :',07 .433 5319 327:',2 2 -1.85 
4 2 .53 BROMIDE 716.180 4684 34653 2 -0.65 
5 2 .83 NITHATE 1011"1,, 668.220 4297 41168 2 3.03 
6 4 . 13 PHOSPHATE IOI~ 521.034 U.94 15218 1 0 .81 
7 5. 13 SULFATE ~'l. ~'7,, 6 0 5. 173 3059 45354 1 -0. 96 

R/e_-t=ldxldala.191010811.O10 Sample: LHCS/l3C11OB 

13.529 

• •' 11 .029 

,I" 

8.529 

3· NITRITE 

'• s 6.029 

3.529 
I • FtJJOR10g • <H.0fll0£ 

- I 
1.029 

-1 .471 

0.00 1.00 2.00 3.00 
Mlnutt1 

t . PHO&f'HAT£ 

I 

4.00 

7, SUU'AT£ 

I 

5.00 8.00 

. '' 
Jt:i\ 'j , 
• ' 

.... ~ .... , 
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Sample Name: LMCS/73C11DC Date: Wed Jan 08 17:49:22 1992: 
Data File c:\dx\data\91010801.D20 
Method c:\dx\method\SYSTEM1.met 
ACI Address: 1 System: 1 Injecttt: 20 Detector: CDM-1 

-------------------------------===============~==---=-==-------------------=-
F:EPOF:T VOLUME 

1 

DILUTION POINTS RATE START STOP AREA REJ 

E>:ter-nal 

Pk. 
Num 

Ret Component 
Time Name 

101 1805 5Hz 

Concentr-ation 

0.00 6.02 

Heiqht 

1000 

Area Bl. ½Delta 
Code 

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

us 

1 1.12 FLUOF:IDE 49.880 
2 l.53 CHL.OF:IDE 67.494 
""' 1. 78 NITF:ITE \D~ 500.760 ·-' 
4 2.55 BROMIDE ,-6 668.992 
5 2.87 NITF:ATE IDl.4 641.608 
6 4.18 PHOSPHf\TE qi., 506.358 
7 5.22 SULFATE 'l1.~ 593.579 

File: c:ldxldalal91010801.O20 Sample: LHCS/13C1 IDC 

13.S39 

11 .039 

8.539 

6.039 

3.539 

1.039 

-1.•61 
0.00 

3- NmUTE 

I 

1.00 2.00 3.00 
Mlnutts 

1616 7921 1 1. 52 
1298 6677 '"' 0.00 .:. 

5352 32280 2 -0.93 
4418 32539 2 0.00 
4215 39419 2 4.24 
1149 14746 1 2. (>3 
2930 44393 1 0.64 

7-IUI.FATl 

I 
t•PHOSPHATE 

I 

,too 

' ~ • I 
. 1," ' 

II( {,;. 
· •:,r. · ,,••· 
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Lab Segment Serial No.: 
R934 
Analysis: 
GAMMA ENERGY 

Instrument: 
WB57237 WB57265 
Technologist: 
S. LAI 
Starting Time: 
N/A 
Ending Time: 
N/A 

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

10 

WHC-SD-WM~DP-025 . 
Addendum 7 Rev O 

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

ANALYTICAL BATCH 

Lab ID 
R931-5530 
R932-5630 
R934-5730 
R938-5530 

Customer ID : 
3AP891-2 
Sample Prep: 
UNDIGESTED 

Procedure/Rev: 
LA - 548 -121 /0 - O 

Date: 
1-08-92 

Temperature: 
N/A 

Chemist: 
S. CATLOW 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

Description 

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

LMCS CHECK STD 48B49/.100 m L 

SAMPLES RERUN. 

1 

Lab ID -

-

Final Vol. of 
Standard 

N/A 

A-6000-881 (03/92) 

99 
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GAMMA ENERGY ANALYSIS - UNDIGESTED SAMPLE 

WHC-SD-WM-DP-025 
Addendum 7 Rev O 

...... _ 
liEA 
._ .. --· LA-548-121 -­:, RECOVERY 

C:OLX. ST911 4-1 I +1 
R901zs,E STD VAL . '• . RERUN 
RESUL.l (_ • U• I}, . . 
~9~5 .1/'lE! STD V~ REC.,/ o •• _ . · , ' 1· ~.,.101 J-f,.'/1.. 
li:ESUL r :, REC ,-----, • In;/ ; . . . c.-,. 

•/. ~CA 

t I ·-~ ,-,-,~ 

.-

.. _ 
25 ,..._ 

1 

........ ...,..,._ 
Ii: 934.-5730 103AP 

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

12-16-91 15150 25 

DEA 
._ .... 
? 

-­LA-548-121 

,-..,.~~ ....... 
COUNT AS .uCI/L 
LASER f'RIHTUUT 

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

-­uCI/L 

,...., .... 
"'• I 

aw .. c:.. 
H124W 

C-IO 

3Af'891-2 

,..._ 
1 

GEA --? .u-l. 
...... u.~ ............ 
COUNT AS uCI/L 
LASER PRINTOUT 

GEA _._ 
? ">-

t/J. ;l97 
0... ,_....,.. ,. ... , 

12-16-91 1~,4q 2~ 
,....u.. aw .. c.. ,__. 
uCI/L H12qw 1 

• 

c...-,o 
&LK 

J.. -~~~ 
/ I 

a.. ,____ ,...., 

12-16-Yl 151~6 25 

,_,._.UMI CMI .. C.. ,..._ 
:, RECOVERY H12"1W 1 

c-,o 
STD 

IINllMu.~. --...., 

COLX STDII 4/J'I- 1 DER 
R901 STD VAL , ~~ 

RESULT 
R905 
RESULT 

(S•l\1 • 1-~1 >It ,. C./J.. 
•.• REC '/ ' · 

STD v~ · kt.A"j ~ 101:> .>,/ 

•• REC C..·lo . . _ , .i.~ 1111 -'-'/J. 
•,. ~•CA......, ; IDI/ • 
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WHC-SO-WM-DP-025 
AddeQdum 7 Rey 0 

' * * * * * * * * * * * * * * * * * * * * * * * * * *· * * * * * * * * * 

G A M M A S P E C T R U M A N A L Y S I S 
* 
* 
* 

' * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

:ANBERRA SPECTRAN-F V2.06 SOFTWARE 

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

A N A L Y S I S P A R A M E T E R S 

ICA UNIT NUMBER: l / ADC UNIT NUMBER: 2.0 
lETECTOR NUMBER: 2 / GEOMETRY NUMBER: 43 
;PECTRUM SIZE: 4096 CHANNELS 
lRDER OF SMOOTHING FUNCTION: 5 
!UMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK 
1EAK CONFIDENCE FACTOR: 85 .0% 
:D~JIFICATION ENERGY WINDOW:+- 1.50 KEV 
:RROR QUOTATION: 1.96 SIGMA UNCERTAINTY 

, ..., 
:NVIRONMENTAL BACKGROUND SUBTRACTED 
_LD'cCALCULATION PERFORMED 
1EASURED ENERGY DIFFERENCES LISTED 
1Ut'flPL~T ANALYSIS PERFORMED 

iPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL 1ANALYZER ANO: 
\N . -D BY: 69549 

)AMPLE DESCRIPTION: R931-5530 
~EOMETRY DESCRIPTION: 22ML LIQ 
)AMPLE SIZE: l.OOOOE-03 LI 
)TANDARD SIZE: l.OOOOE+OO EA 
\NIDSIS LIBRARY FILE: ANL205 

/ CONVERSION FACTOR: l.OOOOE-01 

:OlltCT STARTED ON 8-JAN-92 AT 23:14:13 

:OLLECT LIVE TIME: 
REAL TIME: 
DEAD TIME: 

3000. SECONDS 
3002. SECONDS 
0.07 % 

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

:NERGY CALIBRATION PERFORMED 17-MAR-89 
:FFICIENCY CALIBRATION PERFORMED 16-MAY-91 

-I 

-1 
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!22-S COUNTING ROOM WHC-SD-WM-OP-025 09-JAN-92 00:04:24 
Addendum 7 Rev O . 

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

PK CENTROID ENERGY FWHM BACKGND NET AREA 
CHANNEL KEV KEV COUNTS COUNTS 

IC 1126.51 562.89 1.60 178. 154. 

2C 1138. 60 568.93 1.60 166. 245. 

3 1209.29 604.27 1.67 217. 1537. 
4 1323.20 661.21 1.72 138. 1705. 
4B 661.85 36. 
SC 1591. 57 795.38 1.80 92. 1114. 
6C 1603.63 801. 41 1.80 79. 124. 
7 2345.97 1172. 54 2.39 79. 904. 
8 2664.37 1331. 73 . 2.09 17. 895. 
8B 1332.24 9. 

i"! 2921.88 1460.48 2.58 4. 154. 
9B 1460.85 156. 

.'1 

: RR QUOTATION AT 1.96 SIGMA 
~w CONFIDENCE LEVEL AT 85.0% 
~ MULTIPLET ANALYSIS CONVERGED NQRMALLY w 

: ~NVIRONMENTAL BACKGROUND PEAK 

BAC GROUND S~BTRACTION PERrORMED USING FILE BK0012 
BA¼KGROUND DESCRIPTION: BKG 
B~CKGROUND COLLECT STARTED ON 30-AUG-88 AT 16:46:00 
BACKGROUND LIVE TIME: 60000. SECONDS 

M 

ERROR 
% 

24.5 

22.6 

5.8 
5.2 

13.9 
7.3 

20.l 
7.3 
6.7 

37.4 
16.4 
3.8 

NUCLIDES 

CS-134, 
. EU-152 

CS-134, 
B1-207 
CS-134 
CS-137 

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

K-40 

•'.lf 
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~22-S COUNTING ROOM 09-JAN-92 00:04:24 

' ;AMP'~: R931-5530 
)Al )LLECTED ON 8-JAN-92 AT 23:14:13 
)ECA1tD TO 0. DAYS, 0. 0000 HOURS BEFORE THE START OF COLLECT. 

R A D I O N U C L I D E A N A L Y S I S R E P O R T 

mcLIDE 

\M-241 
\M-243 
3A-133 
3A-140 

ACTIVITY CONCENTRATION IN uCi/LI 
DECAY 

MEASURED ERROR CORRECTED ERROR 

LLD<9.07E+OO LLD<9.07E+OO . 
LLD<2.51E+OO LLD<2. 51E+OO 
LLD<2 . 13E+OO LLD<2. 13E+OO 
LLD<5 .64E+OO LLD<5.64E+OO 

:EPR144 LLD<l.31E+Ol LLD<l .31E+Ol 
:0-60 6.42E+Ol +-4.75E+OO 6.42E+Ol +-4.75E+OO 

~~1 LLD<l .19E+Ol LLD<l.19E+Ol 
:s- 34 5.92E+Ol +-5.25E+OO 5.92E+Ol +-5.25E+OO 

ENERGY COMPARISON 
(KEV) 

EXPECT DIFF 

59 . 54 
74.67 

356.02 
537.27 
133.51 

1332.50 -0. 77 
1173. 24 -0.70 
320.09 
795.84 -0.47 

\()1 · 
~ I · .Jtt ~-lf-YZ,_ 

:s~ 37 
604.70 -0.43 

\~ ., . ~ ~--lf-12, 7.57E+Ol +-5.79E+OO 7. 57E+Ol +-5.79E+OO 661.65 -0 . 44 
:U!i52 LLD<4.66E+OO LLD<4 . 66E+OO 1408.01 
~U-154 LLD<3.70E+OO LLD<3 . 70E+OO 1274.45 
:lr-155 LLD<4.11E+OO LLD<4. ll E +00 105.31 
F~9 LLD<3.62E+OO LLD<3 .62E+OO 1099.25 
I- 31 LLD<l. 60E+OO LLD< I. GOE +00 364.48 
:<-~ LLD<2 . 13E+Ol LLD<2 .13E+Ol 1460.75 
LA-. J LLD<l . 09E+OO LLD<l.09E+OO 1596.20 
MN ~54 LLD<l.33£+00 LLD<l .33E+OO 834.83 
NA-22 LLD<l .31E+OO LLD<l. 31 E+OO 1274 . 55 
NB~95 LLD<l. 64E+OO LLD<l.64E+OO 765.78 
NP-237 LLD<8.56E+OO ll0<8.56E+OO 86.50 
PU':"239 LLD<l.19E+04 LLD<l .19E+04 129.30 
PU-A41 LLD<4.05E+05 LLD<4.05E+05 148 . 57 
RA~224 LLD<2.59E+Ol LLD<2 . 59E+Ol 240.99 
RA...l26 LLD<2.39E+Ol LLD<2.39E+Ol 186 .10 
RU-103 LLD<l.48E+OO LLD<l. 48E+OO 497.08 
RU103 LLD<l. 56E+OO LLD<l. 56E+OO 497.08 
RURH106 LLD<2.91E+Ol LLD<2.91E+Ol 621.80 
SB-125 LLD<l . 25E+Ol LLD<l.25E+Ol 176.33 
SE-75 LLD<l.83E+OO LLD<l.83E+OO 264.66 
SN -113 LLD<2.09E+OO LLD<2.09E+OO 391.67 
SR-85 LLD<l.74E+OO LLD<l.74E+OO 513.99 
TH-228 LLD<l.02E+02 LLD<l .02E+02 84.37 
U-235 LLD<l.58E+OO LLD< I. SSE +00 185 . 71 
Y-88 LLD<l.llE+OO LLD<l. llE+OO 1836.06 
ZN-65 LLD<4 . 27E+OO LLD<4.27E+OO 1115.55 
ZR-95 LLD<2.91E+OO LLD<2 .91E+OO 756.73 

----------------- -- -------------- -----
TOTAL l.99E+02 +-9.lSE+OO l.99E+02 +-9 . lSE+OO 

STANDARD DEVIATION• 

EBAR m ***** MEV/DISINTEGRATION 
MAXIMUM PERMISSABLE ACTIVITY• l.28E-09 UC/LI 
TOTAL MEASURED ACTIVITY• l.99E+02 (+-9.lSE+OO) UC/LI 
% TECH. SPEC.•******(+-****) 

0.16 
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QUOTATION AT 1.96 SIGMA 
~~FIDENCE LEVEL AT 85.0o/. 

PEAKS NOT USED IN ANALYSIS 

ENTROID ENERGY NET AREA ERROR 
HANNEL KEV COUNTS % 

1126.51 562.89 154. 24 .5 
1138.60 568.93 245. 22.6 
1603.63 801. 41 124. 20. l 

WHC~so-wM~•P-02~ 
Addendum 7 Rev O 

GAMMAS/SEC 

l.90E+Ol 
3.06E+Ol 
2.lOE+Ol 

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION 

:EtnROID ENERGY NET AREA ERROR GAMMAS/SEC 
:Hfl NEL KEV COUNTS % 

2 1.88 1460.48 154. 16 .4 4.SOE+Ol 

... 

-

1.04 



;t: 
;t, G t"1 11 M H 3 F' E C T F: U - M .j 

... 
~ ~ I * * * * * f * * I ~ J * $ * * t t * * * t * * * $ ~ $ * * * ~ * l 

c, .. , .. .c<EF: F:11 SF'EC rF: :-'1M-1-· 1,.i2, O,:S 30FH.lt',F:E WHC-S0-WM-OP-025 
Addendum 7 Rev 0 

222- S COUNTING ROOM 

H l·l r, L '( 3 I r; P A R ~ M E T E R S 

MC~ UNIT NUMBER: 1 , 
DETECTOR NUMBER ; 2 / 

HDC IIN i T NUMBEF:: .: , ,., 

GEOM ( r:=: 'r' i-1 IJ MB ER ; 1 3 

SPECTRUM SIZE; 1096 CHANNELS 
OF;;[IE ;;: fJf 3MUO l'Hii-lG FUNCTION: 
HUMBER OF BACKGROUND CHHNNELS: 

.. ,.., 

r:· Et1 i< C O i-1 f I LIE ,4 CE F :-'1 C TOR : i-l:.i . 0 ;; 
1 DENT IF I CAT I ON ENERGY IJI NDOlJ: +··· 1, :'i(i lff 1

) 

E I, F: 0 F: 0 U LI Hi T I O ;-,; 1 , ·:; f, 3 I G H :·, I.IMC E F: Hit i IT 'r' 

~ V I F: 0 NM ENT(: L B H CI< GR OUN [I S I.J B T ., 11 CT E fl 

lA. [I CA I.Cl.JU, r I Oi-l PE HFOf:i'iE D 
" ilEASUF:ED ENEF:GY JtIFFEF:ENCLS LISTED 
IL T I F' LE 1' t ti·I r, L '( 3 ): S F' ER FI) F: i•l E [1 

'51'' ~ C TR AL . [I H T A F: E HI1 [I I F: E CT I.. Y F F::O 1-i r·l l.l L TJ CH tli-Hi EL i'.:1-!i': L Y:;: E F: t'i H (, ; 

' U, L Y Z E [I B Y : l}F: 

1~ 'L E DESCRIPTION: F:932 -5 630 103AP 
G. ,1ETRY DESCF: IF'TION! 22ML LIO 
~ H!1F'LE SIZE! 2,2000E ,0 2 LI / CDi•!')r.RSION Fr'-tCTOF: ; :i_ ,,:,,)C,( i!:·H 1

•) 

-:; 1 r1HDARD SIZE ; I. ,OOOOEtOO E?t 
~ 1ALYSIS LIBRARY FILE: ANL205 

"cTJLLECT STt1F:Tf[1 UN 'r ·-~lt'ti·l-'i2 (1T 03; ~.;1 ; 1 :3 

COLLECT LIVE TIME! 
- l,E1-',L TIHE ; 

DEAfl TIME: 

3000, SECONDS 

- 3002, SECONDS 

DECA '(Eit TO (). r,,ns ~ 0, 0000 HOUF: S BF.FOF:E: ., HE S U,F:1 !'IF COi LE:CT 

ENERGY C~LIBR~TIUH PE ~ FORMrD 17-H~R -8~ 
EFFICIENCY CALIBRATION FERFORMEn 16 -M~Y -91 

BEST AVAILABLE COPY 

1:05 

--~ 



I< C E IH F: 0 ![I FNFRf.U Fl,,IHM 

CHHl'WEL l<E 1J KE 1) 

J 2921 • 16 1460, 12 1 ,69 

lh 1 ·16 () 
,.,.,.. 

!• ,:,. ·-' 

ERROR QUOTATION AT 1,96 SIGMA 
PE ~K CONFIDENCE LEVEL ~T 8~ , 0% 

B h CJ;; G i-!lt MFT r,:::r:::-', 
COUNTS COUHlf:: 

4, lc-7 I 

1 ~i6 , 

WH C-SD-WM-DP-025 
Addendum 7 Rev 0 

D - ENVIRONMENT~L BACKGROUND P~AK 

fl~"-IC l<GF:OUND SUBTRACTION F'ERFOF:MED U\'. ING FILE 1::1,: 0012 
BACKGROUND DESCRIPTION! BKG 
:B;1CKGF: OUND COLLEC T S H1F:TED ON 3(1-AUG ·-Sf: (:T 1 b; 4,~ ! 0 {) 
B AC ~-:r,R OU jl[I LI 1..'E .,. I ME; 60 0(11 ) • 3E r;orrn s 

EF;F;QJ:; 
., .... 

1 !:i I ; t(-- -lo 
-, 3 \ ) ~ 

BEST AVAILABLE COPY 

.. 

M 

-



222-S COUNTING" F:OOM 

SAMPLE: R93 2 -3630 lOJ~P 
WHC-.SO-'-WM-DP-..025 
Addendum 7 Rev 0 

J1ATA COLLECTED ON 9-JAi~-92 ,"lT 03: 3 :i. : 13 

0 9 - · .J HI··! -· 7 2 (', ·', ; :: .i ; .'.2 :. 

It i:- r AYE (1 TO O • D :1 '( S , 0 • t) 0 0 0 HI.JI m S B;:: F O I~ E TH[-: S ft'.tl·;: T !J F C fJ LI . f:: C T , 

R ~ D I O N LI C L I D E i'.1 N t: L 't' S I S 

1WCL I DE ::1 CT I t,t I T '{ COM CI.:: t·/ T H i't T l rJ 1·1 ) i-1 u C _i / L I 
DEC,:Y 

ME~SURED ERROR CURRECT~D ERRO~ 

t,M-241 

M1-243 
B(-1-133 
BA-140 

LLD <2 , 49E-02 
LLD <6,99E-03 
LLD <1,1JF-03 
LLD < l,41E-02 

CEPR1~4 LLD <3,77E-02 
C0-60 LLD <6.~5E-03 
CR-51 LLD <2,73E-02 
CS-134 LLD <3,57E-03 
CS-137 
EU-152 

'-R l-154 
r:~U-133 
'F'E - 59 
,,)-131 
K- ,,o 

• -140 
i-iN-5-4 
il?A-2 2 

• ,· .... C" 

.!r"> . ~· 
N. 237 
f'"l:.1-239 
F'U-·24 l 

LLD <6 , 0L E-03 
LLD <3,42E-02 
LLD <1,34E-02 
LLD <l,18~~02 
LLD <9.91E-03 
LLD <3.39E-03 
LLD <1,02F::-01 
LLD <7,56E-03 
LLD <4.01E-03 
LLD < ~ , 7~E-03 
LLD < 4.08E-03 
LLD <2,77E-07 
LLD <3,~7Et01 · 
LLD <l,03Et03 

-~·~,;i - 2 2 ·1 L L D < 6 , 3 3 E - 0 2 
RA-226 LLD < 6 , 0 ~F-02 

"RT.J-· 103 LLD <J, 19E -·0 3 
Rl.1103 LLD <3,36E-03 
AfJRHl• -'> LLD <: 7,. 0lF::-02-
~ --125 LLD <3,2 11E-02 
SE-75 LLD < 4,33E-03 
SN-113 L.LD <: 1.82[-03 
SR-85 LLD <4,66E-03 
TH-228 LLD <2 , 97E-Ol 
U-2 33 LLIJ < ,1 , 16i::-03 
Y-88 LLD <3,12E-03 
ZN-65 LLD <1.52E-02 
ZR-9~ LLD <6 , 37~-03 

L L D · : 2 , ,1 9 E - 0 :: 

LLD <6,99E-03 
LLJ:!-::.1\ , 1 ~!E-03 
L L D < 1 , •l 1 E - 0 2 
LLD <3,77E-02 
Lll) -:: 6 , ~~iE-03 
·LLD <2, 7:;E-02 
LUt <3 , :07E-03 
I.. L 1:1 < 6 , 0 .I. F. : - 0 3 
LLD <3, ,12E-02 
LLD<!, 3-1£-02 
LL D< l : lHF-: -02 
LLD <9. 71E-03 
L.. L D < 3 , 3 9 E - 0 :-, 
LLD <! , O)E- 01 
L L D < 7 , :: .::, E - 0 :-~ 
L L D < -·l , 0 H - 0 3 
LLD <-1 , 7{iE-·03 
L L D -:>1 , 0 8 E - 0 3 
LLD -:::. 77E-02 
l.L.D-::3 , 17Et01 
lLD <1,05Et03 
LLD <6,33E-O:C: 
L L l:I < 6 , 0 ~i E - 0 2 
LLD <3 , 19E-03 
LLD <3 , 36E-03 
I..Ll:1 <7 , 011::.-02 
L L D < 3 , 2 ·1 E - 0 2 
L L D < ,1 • 3 3 E - -:, 3 

LL \:I -,:: I\ ,. 8:-.!F-O 3 
L. L D < -, , 6 6 E - -~i ~) 

L.L.D <2, 97E ·· 01 
I . L. 11 < 1 , l 6 i:-: - 0 3 
LLfl < ::O , 12F-C•3 
LLD < l,:02[-02 
l.L.D <6 , 3 / E-(·3 

I~ E P U R T 

nin: nY COi-lFM: I. (;0 1,1 

(l<E '.-1 i 
E'.<FEC f r, l F F 

37 • :_; .• l 
7 4, C:· :;· 

3:;6tO ;.: 
.,._ .. ., ~, .... 
... •~ / • .I , · 

133 t ~ I .1. 

1332 > :. ::., 

320. 0 :; 
793,8 4 
661,6~ 

1108, 0 1 
1274 ,4 J 

10:: , 31 
1099,. ;2~:; 

3C,•l. ,lB 
1160 , 7~ 
1::96 , 20 
834,8 3 

1274 ~5 
? C,3,. 78 
~ I - A 

C-0 • ,)'~l 

129 :- 3 (, 
148.~~:::-
240,(;' := 
186 , 1(:; 
,477 I· C•B 
,f 97 .. OB 
6 ~ 1 ~8 0 
176 ,33 
.:1 6 4 , ,:-,', 
3'/ J. ;. •=·-; 
:.13.9 :~ 

84.3 ? 
1 '3 ,. - , ,· · .. • ) :' .I. 

1636 .. r,c, 
111 3 ,. ::; ;:; 

7 ~i(., > 7:; 

TOHiL 0 , 0 0 i:-~ - 0 1 + - <) • 0 0 E - 0 1 0 , 0 •-> E - 0 1 + - 0 • 0 0 E - 0 l 

ERROR QUOTATION ~T 1,96 SIGMA 
LLD COl·IF I DENCI=-: LEVEL (1 T ::Jj, o;~ 

BEST AVAILABLE COPY 

,~ L L DE T E C TE ti F' E t=t 1< S WERE US E D I 1~ T 1-1 E M! t, L YE, I S 

- - -l.07 
r· E :·1 i< s E L l M I rl f·l T r-: D D '( Br, CK G :;: 0 I ·' i·! n s I J El Tr:: fl C r :i: 0 i4 



2921.16 1 ,160.12 

I • 

M 

'• 

167. 13,7 4,88Et01 

WHC-SO-WM-OP-025 
Addendum 7 Rev 0 

BEST AVAILABLE COPY 

. 
-~ 

--·1.os 
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222-S COUNTING ROOM 

WHC-S0-WM-OP-025 
Addendum 7 Rev O 

H N ,~1 L '( 3 I S 

MCA UNIT NUMBER: 1 
DETECTOR NUMBER ; 2 / 
SP ECTRUM SIZE! 4096 CHANNELS 
0 Vit E f: (l F SM lJ O r: I HI G FU MC T I O N : 

ADC lliH T NlJVif:E.R; "2 , 0 

GElJMEf ~Y NUMBER : ~2 

,:- • _, 

, 'j"•, ,-,, 

..... ·•.· ... ~i" -;,. _,. ,., .. 

i·HJ MB EF: 0 F BA CK GR OUN D CH ANNE L S : -1 0 N E i'-t CH 3 I D 1: 0 r FE :'.1 r:: 
FE t ii,: CUH :~ IDC:::NCE Ftd:TOR: ::,1 ::.i , O;; 
IDENTIFICATION ENERGY WINDOW! +- 1 ,5 0 KEV 
ERROR QUOr~,·IoH ; 1 - 9~ SIGM~ UNCERTA I NTY 

ENVIRONMENTAL BACKGROUND SUBTRACTED 
L U: Uil .. Cl.lLr1 f I OM F'ElffOF:h ED 
ME~SUR ED ENERGY DIFFERENCES LISTED 
MULTIPLET ~N~LYSIS PERFORMC:::D 

:!F'E CH: AL. D1HA F:EAii DJ RECTLY Flrni-i MUL TICHi!tNNEi.. 111·!ALY £'. t.E - h N t1 L Y Z U 1 B '( : t) F: 

:; ;. :-lF'LE: DEE:: Cr: IP TI ON: R 9 3 ,1--:i 7-J (; 10 ~t-1F' 

, n OMETRY DESCRIPTION: 22ML LIQ 
' ~AMPLE SIZE: 1.0000E-03 LI , CONVERSIUN 

STANtiARD ~ ILE: 1 . 000•EtOO EA 
, • NA L '( S I S i.. If: F: A F: Y i- I LE : 1• NL 2 0 5 
'• 

' 
~"'. OLLECT 

-
LI l.JE 

F:Ei1L 
DF .;D 

TJ'ME! 

T Irle ; 
iIME: 

3000. SECOHDS 
30o ::.;, SECONDS 
0. 1 0 ·'• 

, , 1 1 41 

l·J J'~ V '" 

I 

.. 

.. ,. ,,. ,·,, .·,-. -~-

0. fiHYS ~ 0, 0000 HOUF:S BEFOF:E TliE =•·i t:F:T (Ir COI..LE Ci. 

EN F-~ F: G '( C (1 '- I :~ FJ, T I n N F' E F: F fJ F: i·i a1 1 7 - M ;,'1 r : - 8 7 

E F F I C I EN C Y CAL I f: RH T I ON F' E F: F O F; ME Ii 1 ,:. - M 1H - 9 1 

--· 1.09 



F l< Cc::H TF:OlD Ei·/EF:G 'i' 
CHANNEL t-:Et,1 

1 1 32 3 . 13 661 • 1 8 
1f; ,J .s L • 85 
,... 2921 • 01 1 ,16 0 , 0 5 ,.•;, 

2 B 1 <\6 0 
,.,.,.. 

• 0 .J 

P E A K A N ~ L Y 5 I ~ 

WHC ~SD-WM~DP~025 
Addendum 7 Rev O 

FWII M Bt1 Ci<Gi-l U t/ Fl ti: :.:[ ;-', 
1':EV CU UNTS COUi·:T:3 

1 • 6 6 131 . 1-:.:.3 ic, 
'---... -.-

~, ,:., , 
1 • c,1 c, 

' 1 6 :C 
1 ~~i 6 ' 

ER ROR QUOTATION nr 1,96 SIG MA 
F'E 1:,i, CONFIDC: N:: E LEVE:L r-,T S3 , o;~ 

f. 
' - ENVIRON MENTAL BACKGRO UND PEAK 

' 

. 

B,; CK GROUN D SUBTRACT I ON PE F: F OF: MED ti :3 I NG FILE BI< 0 0 12 
BAC KGROUND DESCRIPTION ! BKG 

- BAC K GR OUN D COL L EC T S T,; RT ED ON 3 0 - AUG - 8 8 11 l 1 c., ; ,l 6 : 0 (, 
60000. :;E c o.ms 

EF:F: Of;; 1~ i_i :: :.... : 1:, ;:: : 
... 

1 . 6 c2.- 1::.,:~· 
-.t. ,) , ,. 

le-. 1 I\ - '" i '·-' 

d , •::) 

:110 



222-S COUNTING ROOM 
WHC-SD~WM-DP-025 
Adde·ndum 7 Rev 0 

DATA COLLECTED ON Q-JAN-92 AT 07:07:32 

,_, ".'"" - ._, 1·1 r : · · 

I:l ECA 'tE (I TO •.i. [l i:', YS .. 0.00 ()0 HOLi!:: :::. Bi~ FOI \: TH ~-: Si ;-'1: n o:::- CG i_~ :~ci, 

R ~ D I O N LI C L I D E E E F f1 F: T 

. ,_. ·• 

NUCLIDE ~CT[Vtl'Y CONCENTR~TIUH IN uC i/ LI 
I iECA 'i' 

Ei·IE:~cn CO i-i F' M: r :·;01-: 

AM-241 LLD <1,17E+02 
AM-243 LLD <3,02Et01 
BA-133 LLD <2 , 64 Et01 
BA-140 LLD <7.28Et01 
CEF'R144 LLD <1,66Et02 
C0-60 LLD <l , 12ft01 
CR - 51 LLD <1.46E+02 
CS-134 LLD <1,04Et01 

F::F: F:OF: C iJ F: R [·: C. T :~ D 

LLD -:: 1 , 17E'tG2 
LLD <J ,. 02E+ ,:,1 
U . lJ < 2 , 6 <\ r.: t O 1 
LLD <7,28Et01 
LLD <l,66Et02 
I.Ll) ·: 1 , 1 :!EtGl 
LLD <l, ·16E+o;:• 
LLD <l , 04£+0 :i. 

EF:F: OR 

CS-137 
EU-152 
EU-154 
EU-133 
FE-59 
I-131 
1, -·10 

7 ,. 2lEHH 
LLD <5,88Etvl 
LLD <3,19Et01 
LLD <3 ,. 2LF+Ol 
LLD <2,20Et01 
LL D -.:: 2 , 0 2 E + 0 1 
L L D < 1 :- 9 :\ ,:: + 0 2 
LLD <7 , 11E+OO 
LLD <3,87E+OO 
LLD <l , LH-:+01 
LLD <9,36E+OO 
LLD <1.09E+02 
L L [I < 1 , 3 ~ff + 0 5 
LLD <5, O'SE+06 
LL D -:: 3 , 1 3 E + 0 2 
I_ U1 < 3 , 0 ;~ E t O 2 
LLD <2, Q;l£t,Jl 
LLD <2 , 14E+Ol 
LLD -.:: 3 , 2 ~~ F + 0 2 
LLD<l,53E+02 
LLD <2,33Et01 
LLD <2 , 7:~l:::+01 
LL D < 2 , 0 ,; E + 0 1 
LLD <l,30£+03 
LLD <2 ,. o ;·!EtOl 
LLD < l,OSE+Ol 
LL D -:: 2 , 7 5 E fl) 1 
LLD <l , 2 ? Et01 

+ - 1 , 8~Et02 7 , 21~+03 i- ·· 1 , 8 :::i E + C, 2 

_ LA-140 
HN-34 

N"' NA-22 
' ' t:.:-95 _,,.,,-:-..... ,,, 
PU-239 
F'U-241 
r:A-224 

•• RA-226 
_ RU-1 •J3 

F:U103 
r:URHlO b 
SB-125 

,.,.._ - - c-,=, c. - ·' ._, 

1,N-113 
SF~-·35 
i H-228 
u-::3J 
'(-88 
:ZN -63 
ZF.:-9:i 

7 , 2 l F + <) 3 t-1 , 8 ~-i E + 0 2 

EBAR ~ ***** ME V/ DISINTEGRATION 

LLD •:::., 88Et01 
L L D -.:: 3 • 1 9 E + ,J 1 

L L D •.:: ::::; , 2 1 E + 0 1 
LLD-.:: 2 , 2 0 E + 0 1 
LLD <2 , 02E+Oi 
LLD <l , 9 -:\i:-~+02 
LLD <7 . 11Et00 
LLD <S,ll ? E+oo 
LLD < l , l~iFtOl 
LLD <9,36Et00 
LLD <1.09Et02 
LL \) < 1 , :::i .·n:: + 0 5 
LLD <5,0SE+Ob 
LLD·-:: 3 , 1 3 [ t O 2 
LLD <3 , O:!Ft02 
LLD <2, 04E::H)l 
L L D -.:: 2 , 1 •H-. + 0 1 
LLD <3 , 2 :.H:+02 
LLD<1 , :::i3E+02 
LLD -::2, 33E+01 
LLD -:: 2 , 7:!F+Ol 
LLD <2, O:HE+O 1 
LLD <1 , ZOE+03 
L L I) < 2 , 0 :! E + 0 1 
LLD <1,08Et0i 
LLD -::2, 73c:. t,.) 1 
L L (I < 1 : ~ ,-' :-:: + 0 1 

7 , 2 I. E + 0 3 t--1 • 3:; c·: + G? 

,,, H XI M LIM F' E F-: M I 3 S ,U: LE t1 CT I 1JI TY '" 1 , 1 b E - 0 c: LI C / L I 
TOT t,L i·1 C:: (1SUF:c::J:i ;:, r: Trt.Jil'{ "· ? . :211::+ o~_; ( + · · J..S ~iE+ C, :2) \J C/ LI 
;~ T E C H , S F' E C • -0 t ;r. ;q ii-: * ( + - Q: * * :r ) 

... , ,: ;;; U ;:;; Q LI O !'rd I fJ H ,~, T L 9 6 S :rn M,; 

LLD CONFIDENCE LE VEL ~T 85,0% 

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

,... ,, ,.., ,- ... -
c:. .. \ r C. L i 

7 4 , C• . · _.. . . ",., 
~ • ._10 ;, ' .. ..! .. :. --- ,... _ ._I ~• / ~ _.:: ,: 

.• -•• - · I 
J .,;. i:, • . ,.} .1. 

-- .... ..... ... 
..:, ..,;,;. ''"' ~- ... , 7 

- ,-. e , , .. 
.' '7 ._ r :• C· .\.; 

1 ,l::., 8. G 1 
1.: 7 't , ~: ~! 

103 . 3 1 

364 .4E, 

I'"\-. , ......... 
(;.• ..:, ~ t \J ..:.:, 

12 / A, ;:.i ~.i 
- , -=- - ,-/ -=· ._l t ... C• ......... ,._ 

00 .. ._t•,..I 

I • r<> --J. '6i C• • ._t / 

: .40 ,. ::9 
186 , l(i 

t -:2 1 , 3 0 
. - , --· 

J. / ,::: ' .;, ,;) 
I ' I • ~ I 

.-.: o •t • i:..' C• 

~ -- ,·· - .. J. C• ..J , i .I. 
.. ,.., _ . ,.. 
l ,:: . ..:., C• l· \.I\-=• 
.. .... .- r- ,-­
.L l J. ._I• ._I ._I 

/ ~-= ,::, :• .,· .::, 

.... .,. --
1.• ~ ~ r· 



PEAKS ELIMINATED BY BACKGROUND SUBTRACTION 

r: E: !fl R O rn ENEF:i.3'{ l·!tT r.1r:c ;-', EF:r=:or-;: !if, MM •-, S/:-jE C 
: Ht:NNEL l< E ~i-' COUNTS ., WHC-SD-WM-DP-025 -'• 

Addendum 7 Rev 
., 

0 
:::9 2 1 , (11 l'l ,50, O::i 16:; :· 1 6 • 1 2.17E+01 

M 

M 

-
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* 

G A M M A S P E C T R U M A N A L Y S I S 
* 
* 
* 

* * . * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

CANBERRA SPECTRAN-F V2.06 SOFTWARE 

222-S COUNTING ROOM 09-JAN-92 15:00:15 

A N A L Y S I S P A R A M E T E R S 

MCA UNIT NUMBER: 1 / ADC UNIT NUMBER: 2.0 
DETECTOR NUMBER: 2 / · GEOMETRY NUMBER: 43 
SPECTRUM SIZE: 4096 CHANNELS 
JRDER OF SMOOTHING FUNCTION: . 5 
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK 
PEAK CONFIDENCE FACTOR: 85.0% 

' I~TIFICATION ENERGY WINDOW : +- 1.50 KEV 
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY 

' ENVIRONMENTAL BACKGROUND SUBTRACTED 
· LI! CALCULATION PERFORMED 

MEASURED ENERGY DIFFERENCES LISTED 
Ml:ttiIPLET ANALYSIS PERFORMED 

ANA YSIS OF SPECTRUM SAVED IN DISK FILE: SD2988 
ANN ""'ED BY: 

SAMPLE DESCRIPTION: R-938-5530 
GEOMETRY DESCRIPTION: 22ML LIQ 
SAMPLE SIZE: l.OOOOE-03 LI 
STANDARD SIZE: l.OOOOE+OO EA 
AffAlYSIS LIBRARY FILE : ANL205 

/ CONVERSION FACTOR: l.OOOOE-01 

COtLECT STARTED ON 9-JAN-91 AT 13:42:00 

COLLECT LIVE TIME: 
REAL TIME: 
DEAD TIME: 

3000. SECONDS 
3001. SECONDS 
0.03 % 

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

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

--· 1_13 



222-S CO~NTING ROOM 09-JAN-92 15:00:15 

P E A K AN AL y SI SWHC-SD-WM-DP-025 
ADDENDUM 7 REV 0 

PK CENTROID ENERGY FWHM BACKGND NET AREA 
CHANNEL KEV KEV COUNTS COUNTS 

! 
IC 1126.43 562.84 1.69 169. 146 . 

2C 1138.45 568.86 1.69 169. 285. 

3C 1209.24 604.24 1.67 160. 1598. 
4C 1217.97 608.61 1.67 140 . 39. 
5 1323. 17 661.20 1.67 119. 1727. 
58 661.85 36. 
6C 1591.36 795.28 1.78 121. 1034. 
7C 1603.48 801.33 I. 78 121. 79. 
8 2346.23 1172.67 2.02 73. 1039. 
9 2664 . 44 1331. 77 2.15 24. 902. 
B 1332.24 9. 

~B 
2920.61 1459.85 2.35 16. 155. 

1460.85 156. 

E..RROR QUOTATION AT 1.96 SIGMA 
PEAK CONFIDENCE LEVEL AT 85.0% 
M 

~ULTIPLET ANALYSIS CONVERGED NORMALLY 
'VIRONMENTAL BACKGROUND PEAK 

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

., 

--

ERROR NUCLIDES 
I 

28.5 CS-134, 
EU-152 

22.7 CS-134, 
BI-207 

6.2 CS-134 
33.7 BI-214A 
5.1 CS-137 

13 .9 
8.6 CS-134 

34.4 CS-134 
6.7 C0-60 
6.8 C0-60 

37.4 
18.0 K-40 
3.8 

' 1 
·- .. -
: , 

--· ·114 



WHC-SD-WM-DP-025 
ADDENDUM 7 REV 0 

222-S COUNTING ROOM 09-JAN-92 15:00:15 

SAMPIE: R-938-5530 
JA. OLLECTED ON 9-JAN-91 AT 13:42:00 
DECn,tD TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT. 

R A D I O N U C L I D E A N A L Y S I S R E P O R T 

NUCLIDE ACTIVITY CONCENTRATION IN uCi/LI 
DECAY 

MEASURED ERROR CORRECTED ERROR 

AM-241 LLD<9.04E+OO LLD<9.04E+OO 
AM-243 LL0<2.38E+OO LLD<2.38E+OO 
BA-133 LLD<2.08E+OO LLD<2.08E+OO 
BA-140 LL0<6.08E+OO LL0<6.08E+OO 
CEPR144 LLD<l.34E+Ol LLD<l.34E+Ol 
C0-60 6.46E+Ol +-4.82E+OO 6.46E+Ol +-4.82E+OO 

CR-51 LLD<l.13E+Ol LLD<l.13E+Ol 
CS 34 5.49E+Ol +-5.45E+OO 5.49E+Ol +-5.45E+OO 

C~- 37 7.67E+Ol +-5.81E+OO 7.67E+Ol +-5.81E+OO 
El)wJ 52 LLD<5.79E+OO LL0<5.79E+OO 
Err'::1 54 LLD<3.83E+OO LL0<3.83E+OO 
EUJ55 LL0<4.25E+OO LL0<4.25E+OO 
FE-59 LLD<3.96E+OO LL0<3.96E+OO 
I 1 LLD<l.65E+OO LLD<l.65E+OO 
K-4 ' LLD<l.02E+Ol LLD<l.02E+Ol 
LA ~ . ,, LLD<l. 09E+OO LLD<l. 09E+OO 
M · 4 LLD<l.57E+OO LLD<l.57E+OO 
NA~22 LLD<l.36E+OO LLD<l.36E+OO 
N ~5 LLD<l.53E+OO LLD<l.53E+OO 
NP-237 LLD<9.22E+OO Ll0<9.22E+OO 
PU-239 LLD<l.27E+04 LLD<l.27E+04 
PU-241 LLD<3.84E+05 LLD<3.84E+05 
R.¢'!2 24 LLD<2.53E+Ol LL0<2.53E+Ol 
RA-226 LLD<2.30E+Ol LLD<2.30E+Ol 
RU':103 LLD<l.52E+OO LLD<l.52E+OO 
RU103 LLD<l.60E+OO LLD<l.60E+OO 
RURH106 LLD<2.83E+Ol LLD<2.83E+Ol 
SB-125 LLD<l.25E+Ol LLD<l.25E+Ol 
SE-75 LLD<l.92E+OO LLD<l.92E+OO 
SN-113 LLD<2.06E+OO LL0<2.06E+OO 
SR-85 LLD<l.59E+OO LLD<l.59E+OO 
TH-228 LLD<l.08E+02 LLD<l.08E+02 
U-235 LLD<l.54E+OO LLD<l.54E+OO 
Y-88 LLD<l.13E-Ol LLD<l.13E-Ol 
ZN-65 LLD<3.96E+OO LLD<3.96E+OO 
ZR-95 LLD<2.65E+OO LLD<2.65E+OO 

TOTAL l.96E+02 +-9.31E+OO 1.96E+02 +-9.31E+OO 

ENERGY COMPARISON 
(KEV) 

EXPECT DIFF 

59.54 
74.67 

356.02 
537.27 
133.51 

1332.50 -0.73 
1173.24 -0.57 
320.09 
795.84 -0.57 
604.70 -0.46 
661.65 -0.45 

1408.01 
1274.45 
105.31 

1099.25 
364.48 

1460.75 
1596.20 
834.83 

1274.55 
765.78 
86.50 

129.30 
148.57 
240.99 
186 .10 
497.08 
497.08 
621.80 
176.33 
264.66 
391.67 
513.99 
84.37 

185. 71 
1836.06 
1115.55 
756.73 

STANDARD DEVIATION• 0.11 

EBA~=***** MEY/DISINTEGRATION 
MAXIMUM PERMISSABLE ACTIVITY• l.30E-09 UC/LI 
TOTAL MEASURED ACTIVITY• 1.96E+02 (+-9.31E+OO) UC/LI 
% TECH. SPEC.•******(+-****) 

--·:11s 



, . 

~ QUOTATION AT 1.96 SIGMA 
roNFIOENCE LEVEL AT 85.0% 

PEAKS NOT USED IN ANALYSIS 

CENTROID ENERGY NET AREA ERROR 
CHANNEL KEV COUNTS % 

1126.43 562.84 146. 28.5 
1138.45 568.86 285. 22.7 
1603.48 801.33 79. 34.4 

- - --.- ----------- ------

/' 

WH_C:..SD-WM-DP-025 
ADDENDUM 7 REV 0 

GAMMAS/SEC 

l.81E+Ol 
3.56E+Ol 
l.34E+Ol 

:-

--· l.16 



WHC~SD-WM-DP-025 
ADDENDUM 7 REV 0 

· · ACID DIGESTION ANALYSIS RESULTS 



Tmk: 103AP 
Core: NA 

SanpleNo.: R934 
Q.istomer D: 36J>891-2 

Check 
Sta1dad 

umu: ~l 

kid Oimsmn '12-27-91\ Comole1e 
lvt" _\Ul -a-~,q 

Alllniun 112 % 

Barun 97 % 

CcmliLm 92.5 % 

Cll'OmiLm 99.6 % 

Iron 102 % 

L.eoo 96 % 

MacJ18SUTI 114 % 

Ma lUCll"""' 95.8 % 

Sil\« 992 % 
I 
$:>ciun 156.5 % 

~ 96.5 % ... 
(rJ 

) - . ,) 3 

ACID DIGESTION RESULTS 

Bla1k Sanple D== 
~ tti34 NA 

Comolete Comolete NA 

1.50E+2 ug/l 7.60E+4 1uq11_ NA 

<1.~+1 ug/l <6.50E+1 IUG'L. NA 

<4.00E+0 U9'L 4.00E+1 IU9'L NA 

<8.00E+1 u9'L 205E+3 ua'L NA 

<8.70E+1 ug/1.. 4.81E+2 uqll NA 

<8.00E+1 ua/L <4.00E+2 ua'L NA 

244E+2 U9'L 1.03E+3 U9'l NA 

<3.00E+o u9'L <1.50E+1 ua'L NA 

<8.00E+0 U9'L <4.00E+1 U9'l NA 

1.74E+3 u9'L 232f+6 ua'L NA 

274E+1 u9'L <200E+1 oo'L NA 

5d!°~ Check 
Sta1cwd 

NA ~ 

NA Comole1e 

NA 121 

NA 100 

NA 92.5 

NA 107 

NA 126 

NA 93.2 

NA 116 

NA 972 

NA 98.3 

NA 1n.5 

NA 101 

. l> 
0 
0 
r, 

~ 
% ' N 

% ~ 
r--' 

% 

% 

% 

% 

% 

% 

% 

% 

% 

:c 
::r: 
n 
I 

(/) 

0 
I 

:c 
3: 
I 

0 
-0 
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0 
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Lab Segment Serial No.: 
R934 
Analysis: 
ACID DIGESTION 

Instrument: 
METTLER BAL SNF04495 
Technologist: 
L. MORRISON 
Starting Time: 
N/A 
Ending Time: 
N/A 

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

10 

.. 
WHC-SD-WM-DP-025 
ADDENDUM 7 REV 0 

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

ANALYTICAL BATCH 

Lab ID 
R931-8505 
R932-8605 
R934-8705 . 
R938-8505 

Customer ID: 
3AP891-2 
Sample Prep: 
ACID DIGESTION 

Procedure/Rev: 
LA-505-158/A-2 
Date: 
12-27-91 

Temperature: 
N/A 
Chemist: 
L OTTMAR 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

Description 

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

Lab ID 
-

Final Vol. of 
Standard 

LMCS CHECK STD ICP1 -18482/1 O ml ICP2-2848AN10 m ICP3-3B48AN10 m N/A 

A-6000-881 (03/92) 

-- · 119 



-­~ IJ- IHu 

ACID DIGESTION ANALYSIS 
WHc -= so-WM -:- OP..:02s 
ADDENDUM 7 REV 0 
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Lab Segment Serial No.: 
R934 
Analysis: 
INDUCTIVELY COUPLED PLASMA 

Instrument: 
METTLER BAL. SNF04495 
Technologist: 
T. FRAZIER 
Starting Time : 
N/A 
Ending Time: 
N/A 

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

10 

WHc=so-WM-DP:025 
ADDENDUM 7 REV 0 

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

ANALYTICAL BATCH 
Customer ID: 
3AP891-2 
Sample Prep: 
ACID DIGESTION 

Procedure/Rev: 
LA-·sos-1 s1/B-o 

Date: 
1-22-92 

Temperature: 
N/A 
Chemist: 
L. OTTMAR 

Lab ID Description 
R931-8550 11 
R932-8650 12 ' 
R934-8750 13 
R938-8550 14 

15 
16 
17 
18 
19 
20 ~~---------~--------' 

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

Lab ID 

Final Vol. of 
Standard 

LMCS CHECK STD ICP1-1B48AC/10 ml ICP2-2B48AD/1 O ml ICP3-3B48AD/10 m N/A 

A-6000-881 (03/92) 

1 
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ICP ANALYSIS ACID DIGESTION 

S.trple Potnl 
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ICP ANALYSIS - . ACID DIGESTION 
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ADDENDUM 7 REV 0 
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Cdibutio, Stud•rd : BLANl 10:23 Aft 22/ 1/92 
· WHC=SD-WM-DPr025 

ADDENDUM} REV 0 
hst me : All_Slft 
Oa-Pe•k IDteqr.tioos : 3 Ott·Ptik Inte9r•lioas: 1 
- ~----------------------------------------------------------------

Al Al As • h h )i c. 
llhlm) (lMml llhlm) UMm) (lhlm) (IMm) (IMses) llhlm) 

Oo ful 1 2.013 8.77l o.m 1,474 3.883 1,188 2.715 0.503 
On tuk 2 2,021 8.m 0.714 1.m l.89B 1.189 2.764 o.m 
0A Put l 2.018 8.800 o.m 1,463 3.890 1.188 2.m 0.502 
Of1Pukl 1 2,118 8.m 0.710 1,482 l.890 2.778 o.m 
ome.k2 1 1.m 
ftUA -0.101 0.447 0.000 -0.011 0.000 -0.008 -0,050 0.258 
S.J. 0.004 0.015 0.014 0.007 0.008 0.001 o.m 0.001 
: ~.S.D. 4.015 3.427 63,636 . 2251,U& 1.m 63.151 o.m 

ci Ce Co Cr Cu Ea Ft H9 
llhlm) UMm) ((Palm) UPulml ((Pulses) UPulml (lhlml UPRlml 

Oo Puk 1 3.788 4.173 1,515 1.132 2.m 2,841 0.879 1.m 
Oa tuk 2 3.788 4.190 1.m 1,144 2.146 2.854 0,904 1.m ~ 

o, Pul l 3.m 4.179 1.522 1.m 2.m 2,840 0.890 1.m 
ffPui'.1 1 3.SBZ 4.134 1.m 1,149 2.091 2.918 o.m 

Dtf Puk2 1 
UI -0.072 0.047 -0.004 -0,005 0.048 -0.073 0,006 1,574 

S.D. 0.003 o.oo, o.oo~ 0.012 0.007 0.008 0.013 0.017 
~ l.s.D. 3,126 1s.m 103.253 240,000 H.m 10.m 2oa.m 1,081 

l Li Li "' ftD fto Ni Nd 

f"l llMm) ; UPdml ((Pulml . IIPulm) (IPalm) UPulml llhlml ((Mm) 

OD Puk 1 2.590 o.m 3.347 0.250 o.m 0,947 6.023 9.809 
, ti ·1:2 2,597 o.m 3.348 · 0.249 o.m 0.941 6.031 9.m 

L .k l 2.m o.m 3.m D,249 o.m o.m 6,025, 9.m 
f1Pnkl 1 2.m 0.362 l.m 0.227 0,580 o.m 5.m 9.m 

011Puk2 
·•~m -0.041 -0.004 -0.001 0.022 0.002 o.m 0,083 0.073 

S.D. 0.007 0.001 0.002 0.001 0.001 0.008 0.004 0.078 
7 a.u. 17.073 U,746 m.m 2.m 24.744 3Y.7l6 4,996 106.410 

Ni p Pb s s~ St Si Sa -- ((Pulml ((Pdm) ((Pliml (lMm) (IPuhesl (lf'ahes) (IPK!sesl (lhlm) 
On Put 1 1.840 o.m 1,096 0.707 1,100 1.160 2,416 4.292 
On Puk Z 1.m o.m 1.110 0.704 1.089 1.170 z.m 4.J09 
0o Put 3 1.870 o.m 1,107 0.710 1.082 1,148 2.m 4.307 
omuu 1 1.m o.m 1,102 0.701 1.097 2.lll 4.l12 
011PuU l 1.212 
ftm -0.050 0,014 0.002 0.006 -0.007 -0.053 0.112 -0.009 
S.P. 0.015 0.005 0.007 0.003 0.009 0.011 0,009 0.009 
? i.S.). 30.000 34.m m.m 50,000 m.101 20.'15 8.036 9'.m 

Sa Sr h Ti Tl y ~ Zn 
(lMm) (IPulm) (IPdm) (IPllm) ((Mses) llhlml ((Palm) (IPdml 

DD Put 1 2.m 3.175 2.m z.m 2.703 t.m 2.m 1.222 
DA Puk 2 2,0JY 3.182 2.m 2,671 2.717 1.506 2.m 1.m 
On Put l 2.041 3.180 ?.569 2.669 2.720 1.m 2.903 1,231 
omuu 1 2.m 3,169 2.m 2,764 2.m '·"' :t CW ·1,2 1 2,774 1.478 

,.m "' /t% <> 
ft , -0.008 0.010 -0.014 -o.m -0.061 0.025 0.011 

~-;.;.i.-~ :;>-
.- i23 



u. 0.008 0.004 . 0.027 0.004 0.009 O.OOJ 0.027 0.016 
: 2.s.1. n.m Jo.056 m.m 4,322 · 14. 95.7 11.703 m.m 4.226 

Zr WHC-SD-WM-DP-025 
(lMml ADDENDUM 7 REV 0 

h Pt;t 1 J.m 
D11 Puk 2 3.578 
Oa Put J J.m 
Off Putl l l.m 
Of1Put2 

.. ,,..,. Im 0.026 
5.1. 0.004 
? 2.S.J. 13.868 

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

Cili~utioa Shadud : SIN 1 10:?5 Al 2'll 1/92 
Jui am : ill_Sll 
D1-rui httgutim : J Off-Put late,utim : 1 
--------------------------------------------------------------- ,, 

~ •• )t Ci l Li "' II• Sr 
UMml (lhlml UMml Uhlml (lhlm) UMml (lPlllml llflllml 

i' DD Put l m.m 119.488 121.418 6.186 205.m 97.819 lUU m.m 
Oa Put 2 m.m llt.820 121.m ,.m m.m 98.119 3'.441 m.m 
Oa Pui J m.m m.m 121.m ,.m 206.m 97.607 J9.m m.m 
omuu l ).m 0.920 2.m 5.578 o.m 6.160 5,109 
OtfPut2 1 2.308 
ftua m.m 111.m 120.m J.m 200.317 97.342 Jl.m m.m 

~ :s.1. 0.751 o.m 0.277 0.017 0.608 o.m 0.067 1.105 
? 2.s.1. 0.218 0.252 0.229 0,480 o.m 0.264 0.202 0.211 

ro ------------------------------------------------------

CilibritioD Sliad•r•: Sift 2 10:27 AS 22/ 1/92 
Tut am : ALLJJK 

M 01-Put late,r.lim : l Off-Puk lategulim : 1 
------------------------------------------------------------- Ag c• CD Cr c. ft ID Ni - I 

U,llm) (lPulml (lPllm) UMml llhlml (lPulml (lPulml UPulm) 
Oa Put 1 69 .448 528.597 93.964 5J.05l 91,'°1 ,5.871 m.m 92.591 
0a Put 2 70.JOJ m.m 95.m 53.744 92.867 66.391 m.798 9l,6l6 
011 Pul J 70.326 m.m 95.m Sl.841 92.817 u.m m.m 93.831 
DffPuU 1 2.807 ).m 1,887 1.m 2.474 1.265 1.316 2.264 
Of1PuU 1 
ftua 67.217 m.m 93.097 52,134 &9.m 65.039 213.893 91.089 
S.J. 0.500 l.m 0.885 o.m 0.717 o.m 1.m 0,667 
: 2.S.D. 0.744 o.m 0.950 0.824 o.m 0.610 0.714 o.m 

V la 
(IPalml IIPalml 

0a Put 1 J2.m 244.297 
Oo Put 2 32.9'8 m.m 
h Put J 33.076 247.671 
OffPutl 1 1,903 

'Puk2 1 1.8&7 
.~ .. lt.m 244,407 

1.24 
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M 

-

s.1. 
: R.S.D. 

~.m 
0.821 

Cdibuliaa Studu- : Slft 3 
lisk me: ALL_Slft 

1,779 
0.728 

10:29 Aft 22/ 1/72 

Oa·Pui 1Dle9ulioas : 3 011-Puk 1Dte1ntim : I 

Al , fto p 
(lfulm) (lfulml (lPllml (lMml 

D1 Pt•t I 5s.m 106.308 68. 578 l.m 
06 Pt.k 2 57.m 105,204 67,821 l.631 
OD Put. l 58.m 105.m 68.022 3.576 
omuu 1 8.948 z.m 1.m 0.341 
0Wuk2 I 
ftUD 49.265 103.485 66,7'0 3.266 
5.1. o.m o.m o.m o.m 
? R.S.D. 0.456 o.m o.m o.m 

Zr 
(lPulml 

0; ~UL 1 U.261 
01 Pui 2 50.747 
DD Pul l 50,866 
OffPuU 1 3.82? 
DffPuU 
ftUI 47.m 

D. o.m 
• i.S.t. o.m 

CilHntiDII Stadud : 51ft 4 10:31 All 22/ tm 
hsk me : ALL_SIN 
Oa·Pe,l Iategritioas: 3 Off-Put ID1t1ntim : 1 

WHC-SD-WM-DP-025 
ADDENDUM 7 REV o· 

Si h 
UMm) (lPulm) 

31.290 l7.81l 
Jl,095 37,189 
ll,18' l7.m 
2.m J.m 

28.566 34.108 
o.m o.m 
0.341 0.951 

-------------------------------------------------------
As Ji n s s• St 

(IMm) llhlm) (lhlm) llhlml UMml UMml 
DD Pui 1 11.m 22.m 12,664 u.m 4.728 8.055 
Oa Put. 2 11.m 22.717 12.m u.m 4.937 8.026 
Oa Puk l 17.241 22.650 12.576 n.m 4.717 7.967 
OfffuU 1 0.797 2.m 1.194 o.m 1,119 
Off Pui2 1 1.l07 
ftm 16.502 lf.789 11.m 18,488 3,808 ,.m 
5.). o.rn 0.105 o.m 0.103 0.010 0.045 
~ t.S.D. o.m 0,528 0.480 0.556 0.261 0.668 

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

Cilibntio1 Stuiud : Sift 5 10:H All Z2/ 1/92 
tuk am : AllJift 
~-Puk IDtegntim : l OfMut IDtttntim : 1 

Ct Nd 51 

Ti ~ 

(lhlml UPulml 
156.793 l,115 
m.m 3.137 
m.m l,103 

3.2o7 l.759 

m.m -0.641 
0.846 0.017 
o.m 2.691 .. 

So Tl 
U,ulml (lhlml 

71.278 5.471 
,1.m 5.459 
,2.m 5.464 
2.707 

2.888 
,o.m 2.m 
o.m 0.00& 
o.m o.m 

:125 



.. 
(lfllml lfhlml . · (lPulm) llPulml (lhlml WHC-SO-WM- DP-025 

01 Puk 1 14.2~6 m.m ).621 60.477 .. il.mADDf NOUM 7 REV 0 
On Puk 2 14.179 314.m t608 60.188 ll,04i 
On Puk l 14,m m.m tm ,o.m 13.074 
~ff Pukl 1 6.7&0 6.462 o.m H.m 5.m j 

,tf Pu k2 1 
fte.o 7.m m.no ~.031 4).m 7.l64 
S.D. 0.018 o.m o.m 0.166 0.01& 
? U.J . 0.241 0.170 o.m o.m 0.219 

. -. ------------------------------------------------------------------

Ci!ibutian Stu,.rd : Slft_HUEf 10:35 Aft 22/ 1/92 
I ul 1m : AllJift 
Do-Put lotegutioas : 3 Off-Put !Dte;rdim : 1 
----------------------------------------------------------,, Al ,, • h h h c. 

(IMm) llhlml llhlm) llPulml (lfulm) llhlm) (lMml (IPulm) 
Oa Puk 1 e.m 16.707 2.416 11,905 36.m 12.121 •• 788 12.702 
Oo Pul Z &.m 16,709 2.420 11.m 36.807 12.109 4.849 12.m,. 
o~ Put 3 e.m 16.768 2.m 11.m 37.106 12.201 4.804 12.so, 
Off Pull 1 2.m 10.039 o.m 1.m 4.287 3.603 o.m 
Df1Puk2 1.m 
am 6.276 6.689 1.677 10.298 32.627 10.797 1.211 12.m 
u. o.m o.m 0,018 0.041 o.w 0.0)0 o.m 0.064 
: t.S.J. o.m o.m 1,074 o.m o.511 0.463 2.m o.m 

M c, Ce Ca Cr Cu Ei Fe H9 
llPdml (lhlm) (lPllm) llhlm) UPulml UMm) (lhlml (IPulm) 

, Put 1 51. 870 5,222 10. 108 6.070 10.928 ll.241 7.~&6 i.m 
.o Peak Z 51.811 ,.m 10.118 '-079 10.924 3l,1Bl 7.015 1.m 
01 Pul 3 52.m 5,230 10.m U97 11.002 ll.471 7.110 1.m 
OfftuU 1 4.080 4.462 1.602 1.214 2.224 l,lll o.m 
OffPut.2 1 
Rua 47.971 0.767 8.m 4.m 8.727 2,.m 6.109 1,&09 
S,D, o.m 0.007 0.076 0.014 t.044 o.m 0.048 0.023 
? R.S.J, 0.764 o.m o.m 0.282 o.m o.508 0.778 1.m 

' Li Li "' fta lo Iii lid 
UPalml UPulm) UPulml llPdm) (lPulml (lPalmJ (IPulm) UPulml 

DD Pul 1 2.m 0.871 23.278 19.020 20.692 1.m 9.388 14.967 
Oa Pul 2 2.m 0.876 23.126 19.021 20.m 1.m 9.m u.m 
On Put l 2,974 0.881 23.254 19.201 20,822 7.689 ,.m 15.068 
omuu 1 2.669 0.392 3.m 0.284 o.m 1.006 ,.m 10,448 
DftPuk2 1 
ftua o.m 0.486 19.609 18.797 20.065 ,.m l.m 4.569 
S.I. 0.010 0.003 0.082 0.104 0,087 o.m 0.003 o.m 
? R.S.I, l.m o.m 0.417 o.m o.m 0.858 o.m 1,106 

Ni p Pb s s• St Si 51 
(IPulml (IPulm) (lPulml (lhlm) llhlm) (IPalm) (lhiml IIPulm) 

OD Puk 1 10.402 0,666 2.298 2.606 1.483 2.022 5,652 5.217 
Oa Puk 2 10.373 0.668 2.300 2.570 t.m 2.006 5.UO 5.231 
Oa Puk 3 10.447 o.m 2.304 2.m 1.480 2.028 5.691 5,232 
'if Putl 1 2.000 o.m i.m 0.723 1,104 2.m 4.600 

tPut.2 1 1.294 
ftua 8.407 o.m 1.142 1,870 o.m o.m l,m o.m 

-· · 1.26 



,. 

S.I. 0.037 o.m . · 0.003 0,020 0.007 0.011 o.m 0,00& 
~ R.S.». 0.444 1.m 0.268 1.068 .. 1,974 1.569 o.m 1.m 

Sa Sr h Ti Tl y M 2D 
llhlm) ([Pulses) (lPalm) (lhlm) (lPulm) ([Palm) ((P~lses) (lMm) 

hd: 1 11.m n.m 6.0tS 24.868 3,106 4,496 l.206 23,604 
. Put 2 11.m Sl,290 6.0ll 24,832 l.111 4.m l,261 23,616 

On ha~ l 11.m Sl.m ,.110 i~.m l,lll 4.527 l,207 23.806 
OttPutl 1 2.m J.449 2.m 2.m l.124 1.017 
OftPuU 2.881 1.m .- ftm 9.111 50.0U l,llO 21,963 0.229 2.870 o. 101 22.m 
u. 0.072 o.m 0.039 o.rn o.oo~ 0.017 o.m 0.lll 
~ R.S.). o.m o.m 1.169 o.m i.m o.m 31.m ~- soo 

Zr WHC-SD-WM-DP-025 
(lPulm) ADDENDUM 7 REV 0 

0a Peak 1 a.m 
Oa Puk 2 a.m 
Or, Puk J 8.485 
omuu 1 4.041 
omuu 1 
fttan 4.413 

O s.». o.m 
: I.S.D, 0,609 

-------------------------------- . --------------------------------

M Cormle4 Cmls Shtistics 10:42 Aft Jmu7 22 1 1992 
h~k me : ALLJIK 

lt Mei9U : 1,0000 Solutioa Volm : 1,00 
v.-rut bttgulioas : l OfHuk lottgrJtim : l 
------------------------------------------- . ------------------------

, l'An.lyb Cb.ml ftm lpdm 5.1. lpdm u.s.1. lpllm 
---------------------------------------------------·----------------

-Zr 1 -o.m 0.008 
Sr 2 m.m 2.441 

'Ii 3 -o.m 0.013 ~· ~ -o.m 0.027 
Kq 6 1.601 0.037 
Sa 7 23.388 o.m 
Si 8 0.071 o.ooa 
Al 9 o.m 0.040 
V 10 0.700 0.0&1 
Za 11 118.341 o.m 
C11 12 21.Bo6 0.191 
Li 14 96.734 1.041 
Co 1S 4tl44 o.m 
Mi 16 22.m o.m 
Li 17 -o.m 0.002 
Ea 18 -o.m 0.005 
h 19 u.m 0.108 
c. 20 60.180 o.m 
Cr 21 1l.20t 0.147 
N4 22 0.320 8.043 
r 24 0.096 0.014 
~- 2) -o.m o.m 

-- :127 



h 26 110.m 1. 580 
p 27 o.m 0.007 WHC-SD- WM-:DP-025 
s 28 0.1411 o.ouo ADDENDUM 7 REV 0 
ftq 29 24.m 0,204 
1h lO 0.006 0.008 
lb JI 1o.m 0.14J 
No l2 -0.00J 0,006 
s, JJ v.m o.m 
A9 l4 1.169 0.008 

.--. p~ n 0.011' .: . 0.010 
Ii Jo -0.11 ),~ -0.014 
Cd 37 m.m, 2.m 
~ 38 25.m o.rn 

l9 0.847 o.ooe 
ftA 40 52.302 o.m 
s• 42 ~.m 0.017 
V 4l 0.020 o.m 
le 44 -0.008 0.002 
11 4) -0.064 0,007 
---------------------------------------------------------------------

' Idutily 1: sm m mm Hutity 2: limt 10:42 Aft Jmu7 22 1 1m 
:.,. l.sl am : ALL_51ft 

Suplt Wti9ht : 1,0000 SolutioD Voluat: 1.00 
O~·h,l 1h le9u lions : J Off·ftik lat,9ritioas 1 1 
----------------------------------------------------------------------

Ir Sr Ii h Hq Sa Si u 
? (ppb) ( 'pb) 1,,;1 1m1 (ppa) (ppb) l.ppb) I ppil 

fteu -H.m 10140.137 ·Bo.699 -,.m 1eao.m 51H,806 -28.m -m.m 
s.,. l.m 95.m ll.106 16.214 2095.869 l6.4&l 5.m 14.81) 
~ t.S.D. u.m o.m 15.11& 240.Y04 111,081 0.707 u.m 12 .809 

" 

N V Za Ca Li Co Mi L~ EM 
(ppbl (ppU (ppi) (pp•I (ppbl (ppi) (ppb) (ppbl 

ftUD -21m.m 10121.m mo.101 9782.087 1om.m 5147.689 ·4.026 2.562 s.,. ms.m ao.m 4l.m 105.024 7).42& 4).2'7 ,.m o.m 
M ? R.U. 8,'14 o.m o.m 1.074 o.m 0.880 152.804 12.m 
,..., 

Fe Ci Cr w, Ct Sa h p 
1ml ,,,., IPP'I ( PP• l (pp~) (,Pb) (ppbl (ppbl 

Kua mu21 w)~~l7 )246.221 n.m m.m -1011.m l01Yl,m 120l,294 
s.». 34.228 1~a .. m )8.205 1'-423 JU27 45.m H.219 44.792 
? t.S,I, 0.674 0,896 1.109 )1,196 2Y .)~7 4.m o.m l.722 

11 
s : ftq As Ni fto Se ,, Pb 

lppbl (ppb) 1,pt) (ppb) (ppb I (ppbl (ppb) (ppbl 
ftm )7,97J ms.m 4.U, 9906.810 •o.m m.m m.m 15,181 
S.I. 6.404 41.m ,.106 a,.m 1.m 2l.09l 2,lll 16. 709 
t a.s.1. 11.046 o.m m.m o.m 2U61 8.711 o.m 110.070 

Ti Cd I I ftA Sb V h 
(,,b) (ppb) ( ppi) (,Pi) (pp•I IH~I (ppb I I ppbl 

ftm ·l ,402 101l6.849 044.095 )187.189 )044.876 )069.121 ·2.914 0.000 
SJ, 1.m U.678 49.174 4&.m 42.l91 9o.m l.184 0.272 
t i.S.D. n.m o. 9)4 o.m 0.894 0.840 1 .787 m.m mm.m 

fl 
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ftm 
S.J. 
? i.S.I, 

l pp~ J 

-u.m 
~2.m 

201,277 

Corrtct,, Coyats st.tistics 
T,st ,i1t: aLL_Slft 

... 

10:44 Aft Jmuy 22 1 1m 

WHC~SD-WM-DP-025 
ADDENDUM 7 REV 0 

-~ s,aplt Mtiqbt: 1.0000 SolMtiaa ~olMat: 1.00 

Oa·Pul. h tt,u tioas _: __ l ___ Off·P:ik 'IA hqn Hm _: __ 1 ________________ 

,utrtt nmel ftm lpwlsu S.I. lpulm U.5.1. lpwlm 
----------------------------------------------------------------------
Zr 1 -o.m o.ooa 
Sr 2 o.m 0.010 
Ii l ),10) o.m 

" ) -0,017 0.002 

"' L 1.m 0,007 
Sa 7 •O,Ol9 0.016 
Si 8 o.~o) 0,001 
u ' 1J27 0.019 

; M 10 -o.m O.Oll 
Za 11 -0.01' 0.010 
Cw 12 0.104 0.006 
Li 14 o.m 0.002 
Co u 0.014 o.ou 

- Ni 16 -o.m o.ooa 
L, 17 1.324 0.009 

M Cw • 18 e1.m 0.114 . 

.J" lY 0,021 0,008 
20 o.m 0.022 

Cr 21 0.001 0.001 
lid 22 12.l06 o.m 
C, 24 1.m o.ou 
Sa 2) 1.m 0.005 - .. 26 -o.m 0.008 
f 27 o.m o.m 

!") s 28 0.010 0,004 

~ "9 29 0.012 0.001 
As lD 0.087 0,011 
N, ll 0,Oll i o.ou 
fto l2 0,006 'l '1 0,006 
St JJ -0.044 I . 0,0ll 
Aq 34 u.m I, 0,087 
p~ 3) 2.9U 0.017 
Ti 36 -o.m 0.009 
Cd l7 -0,074 0.038 
I 38 0,044 0,017 

39 -0.048 0.008 
ftD 40 -0.00) 0.006 
H 42 -0.000 0.011 
V 4l o.m 0.002 
h 44 ·O,OOl 0.002 
Tl 4) -o.m 0,007 ... ___________________________________________________________________ 

... 
'-

I .. 

,. 
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., 
I WHC-SO -WM-DP-025 

ADDENDUM 7 REV 0 
I~utity 1: SST2 STI mm I4utity 2: ·Dimt . 10:45 Aft Jumy 22 1 1m 
Tut am : ALL_Slft 

- ~ S,aplt ~tigU : 1.0000 Sol1ti01 Voluae: 1.00 
01-Pul hte9utioos : 3 Dff-Puk laltgutiDDS : 1 
----------------------------------------------------------------------

Ir Sr h h H9 So Si Al 
(ppb) (ppb) (ppU (ppbl I PP•I (ppbl (ppbl ( ppbl 

fteu ·78.050 0.704 51'7.m -1.m ma.102 -6.834 -n.m m.s10 
s.». 1.m o.408 46,Hl t.m m.m 3,502 o.m 7,017 

...... ~ k.S.I, 4.m 58.002 o.m 62,463 24.ota !1.242 0.934 2.m 

w Za Cu Li Co Ni Li El 
IPP~I (ppU (ppbl (ppb) (ppbt I ppbl ( ppbl (ppbl 

nua 1m.m -ll.m 12,605 o.m 3.'62 -2.m 5345.m 5337,105 
5,), 413,112 0,827 1.m o.m 3.588 1,741 36,)43 20.m 
t R.S,), 27 .088 2.m 11.m 51,962 90.5" 65.m 0.684 o.m 

Fe Ci Cr Nd Ce Sa h p 
(ppbl (ppbl (ppU (ppbl (PJbl (ppbl (ppb) (PJbl 

ftm 4,870 44,348 2,382 5417.846 mz.m 5473.068 -z,.m 68.134 • 
S.I. 2.m 3.592 o.m 23.702 41.477 13.217 0.448 14.299 
: k.S,t, 48.'49 8.100 16,666 o.m 0,800 o.m 1.m 20.m 

s "' As Ni fto St ., Pb ,,,u lppbl (ppU I ppbl tppbl (ppb) (ppbl (ppbl 
ftm 4.280 -2.192 100,129 ·31.808 -l,917 23.594 5212.080 5103.057 
s.1. 4,097 o.m 13,020 1.m 1.833 35.396 26.429 29.536 

M ? R.S.I, . 95.711 5,413 13.00l 25,071 46.792 150.019 o.507 0.579 

Ti Cd • Ka Sb V h 
(ppbl tppU '"" (ppl) . (ppb) (ppb) lppbl (ppb) 

ro fttu -).065 o.m 10.714 -38.078 -0.740 33,270 21.341 0.771 
S,D, 1.201 1.m 3.m 4&.m M~O sa.m 1.m o.m 
? k,S.I. 23.703 201.m 31,110 123.025 12.m m.m 7.291 3U49 

Tl 
(ppb) 

ftm 110.183 ,,.. S.D, 48,899 
? i.5.D. 44.380 

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

Cmecttd Cmls Stitistics 10:46 Aft Juury 221 1992 
Task am : ALLJift 
Suple Vei9H : 1.0000 Solutioa Volun : 1.00 
Oa-Puk l0te9riti0DS : 3 DfHuk 1Dlt9ritiaas : 1 
------------------------------------------------------------------
Aulyte Cbmtl ftm lpulm S,D, lpalm U.5.1, lpulm 
--------------------------------------------------------------------
Zr 1 n.m o.m 
Sr 2 o.m 0.005 
h l -1,962 0.009 
TA ) u.m 0.083 

6 28,274 o.m ,. 7 0.146 0.030 

1.30 
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WHC-SD-WM-DP-025 
ADDE~DUM 7- REV 0 

THIS PAGE INTENTIONALLY LEFT BLANK 
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Si 8 12.869 · · 0.084 · WHC-SD-WM-DP-025 
,1 ' 11.902 0,075 ADD~NDUM 7 REV o· 
• 10 12.m o.1st 
lo 11 un 0.004 ·_ " 
r,, 12 0.067 0.004 

14 O.OOl 0.005 
•O 15 -0.07J 0.007 
Ni 16 o.m 0.007 
L, 17 -0.004 0.001 
E~ 18 -0.122 0.003 

.• 
Ft 17 0.034 O.OOo 
Ci 20 o.w 0.002 
Cr 21 v.019 0.007 
~d 22 v.058 0.047 
Ct 24 0.059 0.007 
Sa 25 -U62 0.002 
h 26 0.024 0,00l 
p 27 1.m 0.024 
5 28 4.796 0.039 a, 29 0.009 0.0~1 
As l~ 4.151 0.0&9 .. 
Ni 31 0.122 0.005 
fto 32 ll.m 0.217 

~ St n 1.m 0.016 ·~ 34 -0.067 0.013 
Pb l5 -0.071 0.018 
Ti 36 37.m o.m 

- Cd l7 -0.211 0.006 
B 38 o.m 0.014 M' 

39 -0.046 0.009 
40 o.m 0.00& 
42 o.m 0.023 

f:".' V 4l 14.699 0.101 
Be H 55.341 0.337 

,. " Tl 45 0.&62 0,006 
------------------------------------------------------------------

M 
Identity 1: SSTl SU mm ldeotity 2: limt 10:47 Aft hmry 22, 1'92 

,.,..T.sk me : ALL_m 
Siaplf Vei9H : 1.0000 SohtiDI Volm : 1.00 
Oo-Ptik lalegritioas: 3 Off-Puk Iabtutioas : 1 
------------------------------------------------------------------

Zr Sr )i h Hg Sa Si Al 
I PP•l (p~•I (ppbl 1m1 (ppa) (ppb) (ppb) (ppb) 

ftua 1om.m o.m -1927.213 9822.885 mmo.m 34.096 8767.007 4212.401 
u. 69.374 0.201 9.m 49.027 13471.857 ,.m 57.394 21.m 
? k,5,D. o.m 21.m 0.486 o.m o.m 19.572 o.m o.m 

• Za Cu Li Co Mi Li El 
I ppb) (p,b) lppU lppU (ppb) (ppb) (ppb) (ppb) 

ftua -10047&9.751 -29.493 4.l0l 0.471 -1tm 74.713 -s.m -l.196 
5.D. 5647.467 o.m 0.816 o.m 1.617 1.m 2.m 0.201 
l i.S.D. o.m 1.176 1a.m 9/i,627 10,401 2,077 28.872 6,278 

Fe c. Cr Nd Ct Sa Ii p 
lppU (pp~) lppU (ppU lppU (ppb) (pp•l (ppU 

hcd 8,788 ·15,064 ,.m .,.m 32.'57 -153.386 1,391 10014,m 

.. -· 
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5.1. 1.m 0.256 2.m 20.m 18.64l 6.102 
? U.D. 21.7B7 1.m . 29. 16& m.m . 56.568 l.978 

\ 

s ffg As Iii fto Se 
(ppb) (ppb) (pp~) (ppb) ( ppb) ( ppbJ 

~uo H6Z.m -2.m mZ.287 23.727 9m.90l 4~07.147 
.i .l. 41.738 0,119 Bl.014 Z.874 65.276 45.lll 
: F..S.D. 0.809 4.441 1.m 12.111 o.m 1.001 

Ti Cd I l h Sb 
·" (ppb) (ppb) (pp•I (ppbl ,,,., (ppb) 

ftUD m2.m ·4.707 12.844 ·28.344 1.266 m.m 
u. 28.629 o.m 2.m 49. 901 0.582 ua.m 
tu.». . o. 580 4.m 20.907 m.m 45.969 37.774 

Tl WHC-SD-WM-DP-025 
ADDENDUM 7 REV O (ppU 

ftm 5lU.108 
S.D. 37.m 
t £.S.D. 0.762 

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

Corrected Counts St,tistics 10:50 Aft Jm.ry 22, 1792 
hsl me : ALL_Slff 
Suph higbt : 1.0000 Sol11tio1 Volm : 1.00 
0a·feik lotegrilions: 3 0ff·Peit lotegritioas: 1 
---------------------------------------------------------------------
Aulflt Cbiml ftm lpulm 5.1. lpdm ~i.S.I, lpulm 

0 -------------------------------------------------------------------
Zr 
Sr 
)i 

r. 
Hg 
Sa 

?"') Si 
Al 

,.,.. w 

Za 
Cu 
Li 
Co 
Ni 
Li 
Eu 
Fe 
Ci 
Cr 
Nd 
Ce 
s, 
Ii 
p 

,19 

1 
2 
3 
) 

0 
7 
8 

' 10 
11 
12 
14 
15 
16 
17 
18 
17 
20 
21 
22 
24 
25 
26 
27 
28 
ZY 

23.361 
U25 

-1.946 
16,431 
28.162 
0.080 

12.8&2 
11.875 
12.108 

0.080 
o.m 

-0.015 
-0.072 
0.299 

-0.006 
-o.m 
o.m 
0.711 
0.013 

-0.097 
0.040 

·0.081 
0,017 
1.m 
4.841 
0.021 

0,066 
0.001 
0.012 
o.m 
0,180 
0.027 
0.0&0 
0.044 
o.m 
0.010 
0.002 
0.004 
0.008 
0.010 
0.001 
0.004 
0.007 
O.OOl 
0.007 
0.081 
0.001 
0.002 
0.001 
0.007 
0,04l 
0.001 

I 

" 
0.18? m.m 

ll.09l 1.507 

Aq Pb 
(pp~) (ppb) 

10,297 -m.m 
l.971 30. 989 

le.m 24.m 

V h 
(ppb) (ppU 
,aa1.m 9845.211 

os.m 59.m 
0.688· 0.609 

· I 

., 
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As 30 4.m · 0.044 WHC-SD-WM-DP-025 
w. ll 0.098 0.008 ADDENDUM. 7 REV 0 
~o 32 32.774 0.177 
Se 3l 1.m o.m 

l4 -o.m 0.001 
lS -0.038 0.006 

Ti l6 n.m 0,141 
Cd 37 -0.270 0,016 

• 38 0,061 o.m 
lt -o.m 0,006 

ftD 40 0.01' o.m 
Sb 42 O,Oll 0.007 
V 43 14.547 o.m ., 44 54.716 o.m 
Tl 45 o.m 0.004 
----------------------------------------------------------------------

ldHlity 1: sstl n4hd ldutity 2: 10:51 All Jmuy 22, 1992 
list me : ALL_Slft 
S•1ph Wtiqbt : 1.0000 Solutioa Volm : 1.00 

., 

Oa-Puk hte9r.tioos : 3 011-Pul hh,utioas : 1 
---------------------------------------------------------------

Zr Sr Ii Ti H9 Sa Si Al 
(ppb) (ppb) (ppb) (pp•J (pp1) (ppb) (ppb) (ppb) 

Km 10270.800 o.m ·1711.419 ,m.061 1mooo.ooo 1,.m sm.m 4682.01& 
- S.D. 37.637 o.m 12.388 30.644 1om.m ,.m 42.073 1e.m 

? U.D. o.m ,.m 0.648 O,l14 0.676 30.811 0.469 0,38i 
~ 

M ZD C11 Li Co Ni Li Eu 
I PF bl (ppb) (ppb) (,Pb) (ppbl (ppbl (ppb) (ppb) 

. u,IIA ·991740.056 ·25.489 2.m -1.m -11.399 79,501 -10.m -4.'47 
5.D. 4696.597 0.818 0.471 o.m 1.742 2.m 2.m o.m 

'• ? i.U. 0.474 l.211 18.361 2,.m 11.312 2.m 21.m 5.m 

Fe c. Cr N~ Ct 51 h p 
(ppbl (ppb) ,,,., (ppU lppU (ppU (ppbl (ppU 

,., fteil 14.822 74.m 7.146 -n.m ·18.169 -211.038 o.m 10m.m s.,. 2.115 MOO 2.m lU4l 2.739 6,102 o.m 44.650 
r,,. ? l.S.I, 14,268 o.m 38.889 47,169 15,m 2,892 l.m 0,440 

s a, As Iii fto Se •• Pb 
t,p~I l"bl ,,,u ,,,., (ppb) (p,b) (ppb) (ppb) 

ftua 5209.757 -o.m 4924.478 ,.m m,.m 4465.m ·15.568 -11.m 
S.D. 46.648 0,119 5l.m 5.063 53.4&7 41.877 0.176 9.960 
Z i.S.D. o.m J4.641 1,086 55.m o.m o.m 1.m ll.m 

Ti Cd ) I fto s~ V le 
(ppb) (ppbl lppU (ppU IPJU lpp•l ( ppbl lppU 

Im 4887,798 -7.067 13.m -75.067 1.m m.m 9785.996 9734.039 
S,D, 18.411 o.m 1,006 l2.m o.m J4.m l8.m 35,207 
? t,S.J, o.m s.m 7.217 u.m 1s.m 11.m o.m o.m 

n 
(ppbl 

' 5165.162 
2a.m 

Z R.U, o.m 
..... . 

1.34 



---------------------------------- ·------------------------ . -----.. WH C-S 0-WM-D P-0 2 5 
ADDENDUM 7 REV 0 

"orrected Counts St,tistics 10:57 Afl Jmuy 22, 1992 
,iik mt : ALL_51ft 
S,,plt Wtiqht: 1.0000 S0luti01 Voluae: 1.00 
o~-h,t Iattqr.lim : 3 Off-Put Ialt1utioas : I 

.. -. Aulytt Cb.ml Im lpdm s.1. lpdm ~k.S.I. 1,dm 
----------------------------------------------------------------------
Zr 0.008 o.m 
Sr 2 0.015 0.006 
h l -o.m 0.022 
l, 5 o.m 0.007 
H, ' 1.m 0.013 
Sa 7 0.003 0.016 
Si 8 1.368 0.014 
Al ' 2.726 o.oo, 
~ 10 0.152 0.027 ., 
Za 11 12.091 U28 
Cu 12 4.4'7 0.018 
Li 14 -0.010 0.009 
Co n 4.m 0.028 
Ni 16 4.430 0.012 
Li 17 -o.m 0.001 
E1 18 -0.072 0.006 _1 

- Ft . 19 3,1'0 0.008 I 
Ci 20 6.311 . · 0.021 

I • Cr 21 2.637 0.006 
~/"'I 22 0,187 0.032 

.t 24 0.038 0.011 
Sa 25 -0.051 0.008 
h 2, 11.m o.m 

'• . p 27 0.014 0.001 
s 28 0.027 o.oo, 

"' 29 4.997 o.m 
M *s 30 0.866 0.009 

Na 31 1.716 0.004 
~ llo 3? 3.361 0.007 

St 33 o.m 0.013 
,q 34 3.llO 0.012 
Pb 35 o.m 0.012 
Ti 36 7.712 0.018 
Cd 37 25.m 0.219 
) JI 4,911 0.029 

39 1.687 o.m 
ftD 40 10.m o.m 
Sb 42 0.210 0.004 
V 4l 1.m o.oo, 
h 44 5.5o8 0.013 
II 45 0.074 0.005 
----------------------------------------------------------------- u 

v---' 
• ',atily l: ICV ldt1 lity 2: ICV 10:58 Aft hmry 22, 1992 

i. am: ALL_51ft 
Suph VeiqH : 1, 0000 Sohtio1 Volm : 1.00 

-·· 1.35 



,I 

Qa-Pul ble~r•lioMs : :i QfMe.i lo\egulim : 1 WHC-SD-WM-DP-025 
-------------------. ---------------~------------------. -------------__ ADDENDUM 7 REV O l 

Zr Sr )i Ti H9 S1 Si Al 
(ppU ( ppb) (ppil (ppi ) (ppaJ tml (ppb) (ppb) 

ftm -1.m Q,182 -408.966 n.442 754.717 2.m 882.584 m.so9 
I. 2.017 o.m 22.m l.m m.m l.H6 7.BH l.m 

. U,D. 25.m 121.847 5.431 25.220 9&.m 144.981 1.119 o.m 

M It c. li Co Mi Li Eu 
I ppbJ (ppb) lppb) (ppb) (ppb) (ppb) ( ppb) ( ppb) 

.,.,,. ftm -4345,086 1005. 082 1007.358 -0.841 1026.m 1021.m -5.loS 0.088 
S,D. m.m 2.m 3.980 o.m 6.167 z.802 4.027 o. 401 
? R.S.D. 1e.m o.m o.m 102.m 0.601 0.274 75.019 m.m 

r, Ci Cr IU Ce S1 •• , 
(ppb) tppU (JPI) IP?U (ppU (JPbl (ppb) I ppb) 

Im 1011.308 m.10, 1049.059 u.m -22.m -m.m 1021.704 0.024 
S,J, 2.600 l,46? 2.m 14,065 30.044 n.m S.lll 7.150 
t i.U. o.m o.m 0.228 J2.m m.m 1, .101 0.306 mze.m 

s a, As N• fto Se A9 ,. ,, 

(ppb) (ppU ,,,., tppU tppU IPP•l (ppb) (ppbl 
lltu ll.8&2 1022.400 1ols.m m.m 1007 .040 786.084 1043.047 1038.712 
s.1. ,.m 2.m 11.118 2,432 2.006 H.m l,m 20.m 
t R.S.D. 71.176 o.m 1,071 o.m o.m l.m o.m 1.m 

Ti c~ I I ft~ s• V ,, 
lppU (ppb) 1'1bl (ppbl (ppbl I ppbl (ppbl 1m1 

.ftun 1022.851 1027.883 m.m 1009J.177 1021.208 lllU97 1017.166 nr.m 
• S.D. 2.m 8,716 5.709 J0.905 2,454 21.m 6,114 2.224 

i.S.I. o.m 0.846 o.m 0.306 0.240 1.862 0.601 o.m 

Tl 
(ppb) 

Km m.m 
5.1 . 38.013 

- ~ i .S.D. l.m 

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

Corrected Cmts St.tistics 10:59 Aft Jmuy 22, 1992 
Tisi me: Alt_SIB 
Suple 1ei9U : 1,0000 Sohtion Volm : 1.00 
DA-Pe•k l1le9r•ti0Ds: l Off-Ptik l1te9ritiDD5: 1 
--------------------------------------------------------------------
Aulyte Cbmel ftm lpulm S,I. lpdm u.s.1. lpdm 
--------------------------------------------------------------------
Zr l 0.004 O,OOl 
Sr 2 -0.011 0.005 
h l -0.114 0.022 
h 5 0.004 0.009 
H9 6 1, S64 0.014 
Sa 7 -0.039 o.m 
Si 8 0.094 0.006 
al ' o.m 0.022 

10 -0.069 0,029 · 
11 0.046 o.ooz 

1.36 



------

~ 

·-;a-

;/" 
Ca 12 0.039 o.ooe WHC~SD-WM-OP-025 
Li 14 -0,024. 0.OOl ADDENDUM 7 REV O 
Co n -0.019 0.011 • . \ 
1•· 16 -0.067 0.012 ,1 

•• 17 -0.004 Q.001 
.u 18 -o.m O.OOl 
re 19 -0.000 0.010 
Ci 20 0.288 0.002 
Cr 21 -0.016 0.006 

...... lld 22 -0.076 0,082 
Ct 24 0.004 0,007 
Sa 2) -0.045 0.012 
k• 26 -0.02l 0.008 
f 27 0.012 0,003 
5 28 o.m 0.012 ~, 29 0.007 0.001 
As 30 O.OOl 0,007 
N1 ~1 0.020 0.016 
fto 32 -0.001 . 0.002 
Se ll -0.018 0.008 .. 
Aq l4 -0.112 0.001 
p~ 35 0.001 0.010 
Ji 36 -0.118 0,006 

~ Cd l7 -0.191 0.049 
I JS -0.012 . 0.011 

co I 39 -0.089 0.007 
fta 40 0,006 0.007 
s• 42 -0.010 0.010 
V 43 0.018 0.003 

~ h 44 -0.012 0.002 

...r: 0 -0.064 0.010 
--------------------------------------------------------------

ldtLtity 1: ICI Ideatity 2: ICI 11:00 All Jmuy 22 1 1m 
lask 1m : ALL_Slft 
S11plt Wei,u : 1,0000 Solltioa Volm : 1.00 
Oa·Puk 1Dte9utim : l Off-Put Iate9ntim : 1 
-----------·----------------------------------------------------,.,.. Zr Sr Ii h H; Sa Si Al 

!ppU (ppb) (ppb) (ppb) (P,I) lpp•1 (ppbl (ppb) 
Bun -,.m -o.m •64.m 10.889 -547.170 -6.760 -12.m -40.968 
S,), 1.m o.m 22.110 5.121 m.m 11.042 U89 9.016 
? a.s.~. 14.m 22.m J4,2i,8 47.026 m.m m.m 34.m 22.008 

V Za Ca Li Co Ni Li Eu 
(ppb) I ppb) lppU lp~b) (ppbl (ppb) (ppb) lppbl 

ftua 2436.0H -2s.m -2.037 -2.287 ·l,364 ·l,874 -1.m -1.073 
S.D. 890.139 0.198 1,797 o.m :.377 2,802 4.027 0.211 

. ? i.S.D, 36.540 o.m ea.m 15.m 10.m 12.m 300.306 19 .684 

Fe Ci Cr Nd Ce Sa h p 
(ppb) (ppbl lppU I pp~I (ppb) (ppb) (pp~) (ppb) 

Btu -1.706 4.909 -4.499 -66.179 -m.m -104.528 -1.m ·12.360 
5.). J.316 o.m 2.m 36.524 n.m 35.178 0.488 1',904 

I• .S.). 174.010 ~.m 53.186 5~.189 16,605 ll.654 lUB0 161,0lB 

s n, As Hi fto St ,, ,. 
·-·· 1.37 



(ppb) (ppbl . -lppbl I ppb l ( ppb) . (ppb) 
ftm 25.m ·J.m -o.m ·l8.274 -5.m ~.826 . 
S.D. 12.m 0.119 8.426 ,.m 0.4'0 21.m 
: a.s.». ~0.486 l.m m.m 25.m 7.767 zz.m 

Ti Cd • I fta Sb 
lpp•l (ppbl I pp~l (pp~) Ip ,~l (ppb) 

ftun -2.m -3.938 ·0,194 -m.m o.m -n.m 
S.J, o.soo I .964 2,074 18,2'8 o.m )0.476 
? U.J. 28.641 49.872 1011.m lJ,703 m.m m.m 

11 WHC-SD-WM-DP-025 
(ppb) ADDENDUM 7 REV O 

KeiD ·26.308 
5.8. 68.277 
t 2.S.J. m.m 

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

Comchd Cmb Shti:itits 11:02 All Jumy 22 1 1992 
- lnk am: ALL_Slft 

Suph Veigbt : 1,0000 Salutioa Valm : 1.00 
Oa-Puk lategutiou : J Dff·Puk lahgntioas : 1 

Alilytt Choael nm lpulm s.1. lpalm u.s.1. lpulm --- -------------------------------------------------------------------
Zr 

M Sc 
ii 

'• 

Sa 
Si 
al 
V 

ZI 
Cu 
Li 

' r,.. Co 

Iii 
Li 
Eu 
h 
Ci 
Cr 
Wd 

Ce 
Sa 
h 
p 

s 
ftg 
As 
w. 

1 -0.034 
2 m.m 
l ·0.109 
~ ·0.009 
, 1.m 
1 21.m 
8 o.m 
9 o.m 

10 o.m 
11 111.m 
12 21.817 
14 97.278 
15 44.759 
16 · 22.281 
17 ·0.00& 
18 ·0.057 
19 15.8'2 
zo 60.vit 
21 ll.060 
22 o.m 
24 0.076 
25 -o.m 
2& 170.340 
27 0,216 
28 o.m 
29 24.552 
30 0.008 
11 u.m 
32 0.007 
ll o.m 
34 1.139 

o.m 
4.869 
0.006 
0.022 
0.024 
o.m 
0.004 

.0.027 
0.040 
1.943 
O.l80 
1.m 
o.m 
o.m 
0.000 
0.007 
0.276 
1.144 
o.m 
0.044 
0.005 
0.011 
l.237 
0.003 
0.002 
o.m 
0.001 
o.m 
o.oo~ 
0.010 
0,017 

lppbl (ppbl 
-3.348 -2.m 
1.m 17.281 

36.873 591.949 

V h 
lppbl (ppb) 
·Ull -0.771 

1.676 o.m 
Jtm u.m 

:138 



P• l5 0.003 0.010 
Ti l6 -0.122 0.004 

" l7 m.m 4.689 -WHC-SD-WM-DP~025 
~ 38 25,'24 o.m ADDENDUM 7 REV 0 

l9 0.847 0.017 
Na 40 H.893 o.m 
s, n o.m o.m 
V 43 o.m o.m 
h ~~ ·U07 0,001 
Tl 45 -0.064 0.004 

... -~ ----------------------------------------------------------------------

ldeatil7 1: SST! ST? mm lde1lit7 2: lirect 11:0l An Jmuy 22, 1m 
list uu : ALL_m 
S••Pli hi~bl : 1.0000 S0Mi01 Valm : 1.00 
Da-Put lateqr.tians : l Off-Put lab9uli0u : 1 
----------------------------------------------------------------------

Zr Sr Ii h Ki Sa Si Al ,,,., (ppU (ppb) (ppU (pp1) (ppb) (ppbl (ppbl 
am -u.m 10087,837 -59.816 3.1£8 ms.m soa1.m -25,538 -m.m. s.,. 1.rn 190.lo6 5.m 12.m mo.m 93.142 z.m 11.m 
: l.S,D. 5,328 1,887 ,.m 404,849 m.m 1.m 11.m ,.m 

II Z1 C1 Li Ca Ni Li Ea 
IPP•l (ppb) (ppbl ( ppb) (ppbl (ppb) (ppb) (ppb) 

nun -1mo.m 10043,812 ma.m 9816,7'7 1me.m 5091.751 -9.m 1.029 
S.D. lm,771 1u.m 85,958 m.m . m.m 8£.037 0.000 0,4&1 
: l.S.D. 6.lll 1.m 1,744 i.m 1.m 1.690 0.000 44.826 

h Ci Cr Nd Ct Sa .. , 
(ppb) (ppl) (ppb) (ppb) ,,,., (ppb) (ppb) (ppU 

ftm 5036,319 9869,60& m1.m 4. 908 n.m -1ou.m 10156.386 mo.m 
5.D. e1.m 188.874 99.509 19.443 14.m 32.2'0 m.m 15.m 
: i,S.J, 1.740 1,914 1.m m.101 11.m 3,094 1.m 1.m 

:""' 

s a, is Iii fto St ., Pb 
(ppb) (pp') (PJb) (ppb) (ppb) ( ppb) (ppU (pp~) 

ftua 38.802 5041.102 7,406 !874.786 ·l.716 m.m m.820 1,168 
s.o. 0.680 92.172 1.m m.m 1,218 22.966 5,087 18.287 

n,,. ? R.S.). 1.751 1.828 · 18.2&0 1.m lZ.769 s.m 1.m 15&..024 

Ti c, I I "' Sb V It 
lppbl (JPbl tppU (ppb) (ppb) (pp•l (ppbl ,,,., 

ftfiD -1.m 9W,148 mJ.m 5189,136 5005,418 488l,Sl6 0.006 0.178 
s.~. o.m m.m 98.798 97.088 u.m lll.161 z.m O, lOJ 
? a.s.1. 16.983 1.872 1,'90 1,871 1.m 2.481 J7m.m 57.m 

Tl 
(ppb) 

ftm -28.703 
5.). 25,901 
: a.s.o. Y0.240 

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

.amcted Co~Ah Slitistics 11:04 Aft Jmuy Z2, 1m 
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M 

" 

M 

°' 

hsl me : aLL_m 
WHC-SD-WM-DP-025 S,aph ~ti.bl : 1.0000 S0Mio1 Volm : 1.00 

Oa-Put hleqr.tim : l Off-Put hlf9r.tim : 1 ADDENDUM 
----------------------------------------------------------------------
cr.,lyh C~mel ftm lpulm S.D . lpdm U.S.t. lpulm 

-------------------------------------------------------------------
., 1 -o.m O.Ov6 
Sr 2 o.m 0.008 
ii l s.m 0.041 
h 5 -0.051 o.m 
Hq ' 1.604 0.022 
Sa 1 -0.014 o.m 
Si 8 -o .009 0.002 
Al 9 1.183 0.002 
V 10 -0.021 0.020 
Za 11 o.m 0.009 
Cu 12 0.100 0.001 
Li H ·UlB 0.012 
to 15 0.012 0.010 
Ni u -9.094 0.011 
L, 17 1.297 0.006 
Eu 18 80.m o.m 
h 19 0.014 0,008 
c. 20 o.m 0.006 
c, 21 O,Dv5 0.004 
Nd 22 12.m o.m 
Ce 24 1.m 0.006 
Sa 25 1.m 0.005 
h 26 -o.m ,o.m 
p 27 '0,018 O,OOl 

28 0.020 0.008 
29 0.013 0.002 

'5 JG 0.087 0.002 
Ni ll 0,Oll 0,020 
fto 12 0,019 0,004 
St ll -o.m 0.002 
Aq l4 16,731 o.m 
h 15 2.868 0.020 
Ti l6 -0.141 0,001 
Cd 17 -0.044 0.018 

l8 0.016 0.023 
l lt -0.071 0.002 
ftl 40 -0.003 0.002 
Sb 42 -0.008 0.011 
V 43 0.068 0.001 
Je 44 -0.004 0.002 
Tl 45 -o.ou 0.005 
---------------------------------------------------------------------

Idutity 1: sm STD mm Idnlit7 2: Binet 11:05 Aft J,mry 22, 1992 
list am : ALL_m 
S,1ple Vei9bt: 1,0000 Solutio1 Valaae: 1,00 
o,-Pei1k bteqntim : 3 DfMuk hte9ntiODS : 1 
----------------------------------------------------------------------

Zr 
(ppb) 
-78.344 

Sr 
(JPbl 

0.039 

Ji 
(ppi) 
5096.781 

h 
(ppD) 
-21.m 

Hq 
(ppal 
1716.981 

7-REV 

Sa 
(ppbl 

-1.m 

0 

Si 
(ppbl 
-85.m 

ii 
(ppil 
J0!,801 

--· 1.40 



~ • ... I , ~. Ho 

: k.S.!. l.128 m.w o.eo& Jl.170 73.1143 m.m 1.m o.m 

i ZI Cu Li Co Ni li Eu 
I ppbl (~pbl l ppb l I ppbl I ppb l (ppb) (ppbl (ppb) 

Km m.m ·29.o07 11.m -1.m l.S88 -10.m m&.s12 mz.m 
'.ii, US.198 o.m 0.131 1,1&4 z.m 2.m n.m 2t304 
~ U.), H.m i.m 1.10] 69.m ~l.m 2).lH o.m o.m 

h c. Cr Nd Ce Sa h , 
.-. (ppb) (ppb) ,,,.) (ppb) (ppbl (ppb) (ppb) (ppb) 

ftua 2.m 97.&82 l.970 m1.m muu 5347.m ·25.937 24.791 
S.D. 2.m 1.010 1,731 u.m 15.m n.m 0.091 17.904 
: i.s.D. 108.&0£ 1.034 43.588 0.872 o.m o.m o.m 80.28& 

I 
I a, As Ni Ko St Ilg Pb , I 

I 

(ppb) (ppbl (ppb) lppU (ppbl (ppb) (ppb) (Hbl 
nm ll.870 -1.850 100.130 -31.m 0.000 4.878 5141.919 5018.779 
u. 8,094 v.314 2,084 12,407 1,205 6,038 15.m 35.m 
: i.S,I. 5&.m a.m 2,081 39,256 1383018,0,0 m.1s1 0.302 o.m 

,., 

Ti u I ' •• Sb V It 
(ppbl ,,,., ,,,., (p ,., ,,,., (JPU (ppb) (ppb) 

am -5.m 1. 910 5.16l -172.408 -0,616 -5.m 28.977 o.m 
S.D. 0.076 o.m 4.501 8.721 0.147 57.862 0,778 0.272 
? k.S,D. 1.m 37,802 11.m 5.m 2~.87£ 1101,747 2.m u.m . 

Cl Tl WHC-SD-WM-DP-025 
(ppb) ACDENDUM 7 REV 0 

- ftm 100.m 
M S.D. 38.013 

. ,.s,D. 37.784 

' -------------------------------------------------------------- ' --
• 

"' Carmhd Cmts Shtistics 11:06 Aft Jumy 22 1 1"2 
_ Jul me : ALL_Slft 

Siaple Vei,it: 1.0000 Salutioa Valuae: 1.00 
M ,Oa-fuk 1Dte9utim i 3 Dff-Pul hlt9utioas : 1 

-----------------------------------------------------------
ailyh Cbm,tl Km lpdsts S.I, lpdm U.S.I, lpulm 

Zr l 21.m 0.159 
Sr 2 0.020 o.m 
Ii 3 -1.m 0.043 
h ) u.m 0.166 
H9 6 28.065 o.m 
Sa 7 0.069 o.m 
Si 8 12.m o.m 
&1 9 11,890 0,086 
M 10 12.m o.m 
ID 11 0,047 0.004 
c~ 12 0.06' o.m 
Li 14 -0.008 0.007 
Co 15 ·0.077 0.005 
\I i 16 0.272 o.oo, 

17 -0.007 0.001 

---· 1.41 



I 

EM 18 ·0.147 0.007 
re 19 0.020 0.006 
Ci 20 0.204 0.002 ~Hc~sD-WM~DP~025 
Cr 21 0.020 0.001 ADDENDUM 7 REV o 
Nd 22 ·0.007 o.m 
Ce 24 o.m 0.011 
Sa 25 -o.m 0.00, 
h 26 0,007 0.009 
p 27 1,620 0,007 
s 28 4.792 0,041 ....... 

27 0.012 0.000 ftq 
As 30 4.112 0.037 
Ni 11 0.098 o.m 
lo 12 12.m o.m 
St ll 1.m 0.010 
Aq 34 -o.087 0.021 ,. 15 -0.089 0.011 
Ti 36 37 .408 0.264 
Cd 17 -0.210 0.02l 
J 38 0.036 0.011 

l9 ·0.044 0.011 .. 
Ka 40 0.019 0.003 
s• 42 0.028 0.006 
V 43 14.'°4 0.110 
h 44 5S,017 o.m 
Tl 45 o.m 0.001 
----------------------------------------------------------------------

M 
Iantity 1: sm m mm ldtolity 2: tirecl 11:07 Aft Jmuy 22, 1"2 
Tisi lilt: ALL_Slft 
Suph hi,u : 1.0000 Sahliaa VDlm : 1.00 
Do·Pui Iate,ntiou : 3 Dtf-Put btt,ntim : 1 
-----------------------------·-------·•--·------------------------.. 

Zr Sr ti h "' 51 Si Al 
(ppb) ,,,u (ppb) ,,,u (ppl) lppU (pp~) (ppb) 

P.m 101os.m o.m -1872.102 ,m.m 1mm.m 17.048 8m.m ma.m 
s.t. 70.167 o.m 43.700 98.374 8927 •• 19 7.096 u.m l5.052 
? k,S.J, o.m 51.030 2.m 1,006 o.m 41.621 o.m 0.748 

0.-

• Z1 Cu Li Co Ni Li Eu 
I pfb) ,,,u lppU ,,,., (ppbl ,,,., (ppb) ,,,., 

Km -nmo.rn ·28.320 4.001 ·0,706 -li.520 73.421 -12.080 -4.838 
S.I. 8367 .794 O.l09 1.140 o.m 1,151 2.090 2.325 o.m 
i a.u. 0.840 1.m 28,48l 9t117 ~.m 2,846 1?.247 ,.m 

Ft Ci Cr Nd Ct 51 •• , ,,,., lppU ,,,., lppU ,,,., I ppbl (ppb) I ppb) 
ftua 4.341 •8.m ,.m -35.m ·37.341 -222.764 0.378 '941.W 
S.D. 1.749 o.m o.m 14,491 is.m 27.238 o.5o4 40.6v2 
~ i.s.». 4o.m 2.m 4.000 40,971 11.m 12.m 147,236 0.408 

s ., As Ni ftD St A9 Pb 
( ppb) lpp•l (ppb) (pp kl ,,,u (ppbl I ppbl ,,,., 

Bm 515&.m -2.m m•.m- a.m 9891.827 4m.m 4.289 -160.565 
5,1. 44.091 0.000 44.330 11.m 84.108 27.097 ,.m 19.374 
? i.S.I. U55 0,000 0.897 m.m 0.850 0.601 146.030 12.066 

·--· 142 



ftm 
S.J. 
t i.S.D. 

ftm 
S.0. 
t i.5.b. 

Ti 
(,Pb) 

491l.Ol8 
J4, 551 
0.703 

ll 
(p~b) 
5189.108 

21,947 
o.m 

Cd i I ,,,., (ppU (pp•l 
-5.490 9.165 -1s.m 
o.m 2.m &5.m 

17 .000 n.m m.m 

Corrected Couots Shtistics 11:09 Aft Jmu7 22, 1m 
hsk mt : ALL_m 
S.aph ~ti9bt : 1.0000 Sohtioa Volm : 1,00 
O,·hak h1t9ulim : l OfHuk lltt9nlim : 1 
----------------------------------. -----------------------------
,ulyte Cbiml Bm lpdm S.I, lpulm ia.s.~. lpdm 
-----------------------------------------------------------------
Zr 
Sr 
Ii 
h 
H9 

_ Sa 
Si 

M ill 

LU 
f'_ Li 

0 
... i 

--li 
El 

• t 

C.i , 
w. 
Ct 
Sa 
h 
p 

s 
ftq 
As 
Iii 
fto 
St 
A; ,. 
Ti 
Cd 

1 
z 
l 
5 

' 7 
8 

' lv 
11 
12 
14 
IS 
16 
17 
18 
1' 
20 
21 
22 
24 
25 
2& 
27 
28 
29 
JO 
31 
lZ 

· ll 
34 
35 
3& 
17 
38 
lf 

0,007 
0.014 

-o.m 
0.013 
1.m 
0.001 
l.341 
2.m 
0.070 

11.m 
4.m 

-0.014 
4,414 
4,269 

-o.m 
-0,081 
l,103 
6,118 
2.m 
0.149 
0.019 

-o.m 
1&.564 
o.m 
0,051 
4.827 
0.828 
1.m 
3,240 
o.m 
l,241 
o.m 
7.439 

24.m 
4,797 
1,642 

0.011 
0.011 
0.011 
0.011 
o.m 
o.m 
0.005 
0.017 
o.m 
0.061 
0.023 
0.012 
0.020 
0.024 
0.001 
0.011 
0.014 
o.m 
0,026 
0.046 
0.009 
0.011 
o.m 
0.001 
0,Oll 
0.031 
0.012 
O.OOi 
o.m 
0.006 
0.014 
0.008 
0,040 
o.ua 
o.m 
0,006 

;f 

ftD Sb y h 
lpJU . (ppt) ( ppb) (ppb) 

1.648 m.m 9821.277 ,1s1.m 
o.m 28. 911 73.824 u.m 

14.744 u.m o.m o.m 
WHC-SD-WM-DP-025 
ADDENDUM 7 REV O 

1.43 



fto 40 10.207 0.049 
Sb 42 o.m o.oa 

WHC-SD~WM-DP-025 V 4l 1.m 0.008 
b 44 5.m Y,n0 ADDENDUM 7 REV 0 

45 0.0£8 0.006 
--------------------------------·------------------------------------

ldutit7 I: ICY ldeoti t7 2: lCV 11:09 An Jimry 22, 1992 
hsk me : ALL_slft 
s~.ple Vei9bt : 1.0000 Solulioa Vohu : 1.00 
Oa·feil Jqte9ritions: l DfMe;l hteqntiou : l 
----------------------------------------------------------------------

Zr Sr Ii h 
lpp•l 1,pbl ,,,., . (ppal 

Bun -s.m 0.14J -m.m n.838 
S.I. ~.760 o.m 11.331 ~.m 
? U.D. 59.328 301.m 2.m t1.m 

I 21 c, Li 
( P~') (p~U (ppb) (JPil 

ftm -m1.m m.m m.m -1.m 
S.i. 711.816 5.BlO 5.244 1.m 

~ ? i.S.D. 38.745 o.m o.m 94.002 

Fe c. Cr 114 
(ppb) (ppbl (ppU lppal 

fteu m.m m.m 1011.m 2£.4?3 
M- S.J. 4.297 6.441 10.202 20.291 

t k.S.I. o.m 0.&66 1,008 1,.m 

s a, As Ni 
lppbl : (ppb l (ppa) (ppb) 

N ftm 39.654 m.m 992.438 m.m 
' S.D. ll. 516 6.388 · 14,m l.349 

i R.S.I. 34.086 o.m 1.m o.m 

Ti c~ I I 
I pp~l (pp~) (Jpb) (ppU 

0-- Km 9a1,m m.202 m.m 9Bl2.m 
S.D. ~-241 6.m 11,lOB ll.210 
? R.S.D. o.m 0.£84 1.m O.ll8 

Tl 
lppb) 

ftm 917.160 
S.D. 42.093 
: i.S.D. 4.m 

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

Correctd Counts Shtistics 
list am : ALL_5lft 

11:11 Aft J1auir7 22, 1992 

Suph Wei9bt : 1.0000 Soluti~• Volm : 1.00 
~ut !Dte9ntim : l Off-Put hh9ntioas : I 

aul7te Cbmel ftm Ipdm S.D. [pulses ?I.S.D. lpdm 

Hg Sa ,.,., (ppbl 
18.8&8 · 2.058 

149.700 7.640 
m.m 371.llO 

Co Ni 
(ppal (ppbl 
m.m m.m 

4.m 5.m 
o.m o.566 

Ce S1 
!ppal (ppa) 
-74.772 -u,.m 
24.700 32.m 
ll.034 u.m 

no Se 
(pp~) (ppi) 
970.482 m.m 

9.571 u.m 
0.986 1.428 

na Sb 
(JPb) (ppi) 
m.m 1m.m 

U90 a).m 
o.m 8.240 

-I 
Si u 

(;pbl (pp.) 
m.a4o m.m 

l.719 1.m 
o.m o.m 

Li Ea 
(ppb) lppbl 

,. 

-6.711 -o.m 
2.m o.m 

34.648 132.217 

h , 
(pp•) ("bl 
m.m 4.m ,.m ,.m 

o.m 149.137 

A• Pa 
(ppb) lppa) 
1020.m m.m 

4.~06 14.049 
o.m 1.m 

V h 
IP?i) (ppb} 
m.m 951.751 

).102 5.304 
o.m o.m 
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---------------------------------------------------------·------------ WHC-SD-WM-DP-025 
Zr 0.009 0.010 
Sr 2 ·v.008 

ADDENDUM 7 
0.010 

Ii 3 ·0.088 0.034 
Ti 5 ·0.023 0.015 

6 i.m o.m 
~4 7 -0.017 0.024 
Si B 0.092 0.007 
Al ' 0.3&£ 0.030 
M 10 -o.m o.m 

..... Z1 11 O.OSI 0.007 
cij 12 o.m 0.007 
Li H -o.m 0.006 
Co 15 -0.037 0.018 
Ni lo -0.060 0.007 
Li 17 -0.007 0.001 
Eu 18 -0.101 0.010 
ft 17 0.001 0.014 
c. 20 o.m 0.002 
Cr 21 -o.m 0.002 
Nd 22 0.064 o.m 
Ct 24 o.m 0.016 
S1 ZS -o.m O,Oll 
h 26 -o.m 0.013 
p ,, o.m 0.001 ., 
s 28 0.024 0.017 

0: ftq 29 v.008 0.001 
As 30 -0.009 0.008 
N, l.1 o.m o.m 
lo 32 o.m 0.006 

" M ~. l3 -0.032 o.m 
,.. l4 -0.114 0,00& 

p~ 3S -o.m 0.009 
.... Ti 36 -0.124 0.011 

c~ 37 -o.m o.m 
~ • 38 o.m 0.002 

I n -0.067 0.008 
- fta 40 0,002 0.002 
!>n Sb 42 -0.034 0,020 
• , V 43 0,Ol2 0.004 
0,.. )t 44 -o.m 0.002 

Tl 45 ·0.030 0.004 
----------------------------------------------------------------

ldeDtity 1: }Ct ldeDtity 2: IC) 
Tut me : ALL_m 

11:12 Aft Jmuy 22, 1992 

S,,ple Mei1bt: 1.0000 Solulioa Volua,: 1,00 
OD·h,t hteqUliDD5 : 3 Off-Put lDttgutim : 1 
----------------------------------------------------------------------

Zr Sr Ii h 
(ppb) (ppU (ppk) ( ppb) 

ftm -7.334 ·0,704 -38.645 -s.m 
S.D. 4,342 0.408 33.774 e.m 
: i.S,D, ~,.212 58.002 e1.m 1,0.m 

V 2D Cu Li 
lppbl lpp•l (ppU (ppb) 

H, Sa 
(ppa) (ppb) 

ma.m -1.m 
m.m 5,249 
44,m 214,m 

Co Ni 
(ppb) lppU 

REV 0 

Si 
I ppb) 
-14.m 

4.784 
n.m 

l• 
(pp,) 

;« - . 

' 

• 

Al 
(pp~) 
-32.'11 

12.469 
37.887 

EK 
lnbl 
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.. -. 

!m 
S,I, 
: i.S,), 

.. olD 

S.D, 
Z t.S.I. 

ftm 
s.». 
? l.S.J, 

ftu, 
S.D. 
? k,S.I, 

1228.249 
1152.742 

n.m 

Fe 
( ppb) 

·1,482 
4.06 

30l,309 

s 
(ppb) 
a.m 
11.m 
,o.m 

Ti 
(ppb) 

-3.&24 
1.476 

40,733 

·28,006 ·1.886 
o.m 1.m 
2,040 n.m 

Ci Cr 
(ppbl (ppbl 

2.8£1 o.m 
o.m 0,826 

11.m m.m 

"' b 
(ppb) (ppb) 

-2.877 -n.m 
o.m ,.401 
8.248 60,949 

c- I 
(P,b) lppU 

-1.737 7.874 
o.m o.m 

Sl.570 l.m 

-2.m -1.m -2.278 
o.m . 4.m -1.m 

Z6,471 54.m 72.184 

114 CE S1 
(ppb) (ppbl ( PP•I 

·4,005 -94.857 -112.m 
4J.784 42.782 l6.m 

1093.188 45.102 32,m 

Ni no St 
(ppU I ppb) (ppb) 

-l2.821 -4.218 s,.m 
13,601 1.808 12.m 
u.m 42.m 22.m 

r Ka Sb 
lppU (ppU (ppl) 
-m.m ·0,06£ -145.331 

u.m o.m 102.444 
11.m m.m 70.490 

Tl WHC-SD-WM-DP-025 

ftm 
S,J. 
t 2.s.1. 

(ppbl ADDENDUM 7 REV 0 
213.151 
2s.m 
11.836 

M' ------------ \. -------------------------------------· -------------- . -

·ected Couts Shtishcs 
,.sk me : ALL_5Ift 

11:ll Aft Jum7 22, 1992 

Su~lt hiqU : 1,0000 Solmtioa Volm : 1,00 
Oa·Puk Iab9utim : l OfHuk lattgntim : 1 

AA'1)·le Cb.ml ftm lplllm 

' .. 
lr 

0-. Sr 
ii 
Ti 
Hg 
So 
Si 
Al 

Za 
Cu 
Li 
to 
Ni 
Li 
Em 
h 
C.i 

2 
J 
5 
6 
7 
8 

' 10 
11 
12 
14 
15 
u 
17 
18 1, 
20 
21 
22 

0,006 
o.m 

-0.101 
-o.m 
2,053 
,.m 
o.m 

610,430 
·0.041 
0,262 
0.037 

·0.034 
-0.029 
-0.081 
·0.049 
0.050 

m.m 
1171,411 

0.00B 
l.m 

5.1. lpllm 

0.004 
0.002 
0.027 
0.004 
0.006 
0.007 
0.008 
2.m 
0.041 
0.002 
0.006 
t.o04 
0.017 
o.oo, 
0.001 
0.010 
2.m 
5.m 
0.012 
0.067 

U.S.I, lpulm 

·:, 

·12.080 -1.m 
4.m o.m 

38. 494 n.m 

h p 
(ppb) (ppb) 

·1.471 2,088 
a.no 1.m . 

s1.m m.m 
,, 

" ( ppb) (ppb) 
·4.061 -30.361 
1.m U.169 

45.757 49.'63 

V )e 

(ppb) (ppb) 
4,722 o.m 
2,805 0,411 

59,406 m.m ~ 
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Ce 24 -o. 006 0,00, 

s. 25 -8.823 0.007 WHt-SD-WM~DP-025 
h 2£ 0.006 0.006 ADDENDUM 7 REV O 
p 27 o.m 0.002 
r. 28 2,403 0,019 

29 m.m 4.W 
lO o.m 0.007 

Ni ll 0.064 0.028 
fto 32 v.m 0.008 
St l3 -0.040 0.007 

•9 34 -o.m 0.004 
Pb 35 -o.m 0.007 
Ji 36 -o.on 0.002 
Cd 37 o.m 0.040 

• 38 -o.m 0.011 
I lf -0.064 0,009 
Ba 40 1.m o.m 
Sb 42 -o.m 0.012 
V u G.Olf 0.001 
Bt H -0.001 0.001 
Tl 45 -0.072 0.004 4 

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

ldeotity 1: ICSA·l ldtntity 2: !CSA 11:15 Aft J•auiry 22, 1992 
c,-. Tisi om : ALL_Slft 

Suph Weiqkl : 1,0000 Sohtioa Volm : 1.00 
- Da·Puk hte9riti0DS : l Oft-tut hbgntim : 1 

--------·----------------------------------------------------------... -
~ Zr Sr Ii h Ht Sa Si ,✓ 
, !" 

(ppbl (ppb) IHbl (ppb) (pp1) tpp•l (ppb) (ppU 
-8.801 l.m ·51.079 -5.543 2mo.9•3 mo.m 303.410 2moo.m-

-, S.J. 1.919 0.090 21.m : 2.473 311.749 1.m 5.681 mo.m 
: £.S.J. 21.800 2.644 53,m 44.610 1,148 0,10& 1.m 0.484 

M Za c, Li Co Ni Li h 
I ppb) Otbl IPP•I (p~b) l~pbl (ppbl ,,,., (ppb) 

ftua 1m.m -9.873 ·2.414 ·l.llO -5.606 ·7 .142 -183.911 8.100 
• · , S.D. 1m,4s2 0.172 1.m 0.408 3.860 2.069 2.m o.m 

: i.S.J. 79.263 1.m 51.m c,,,. 12.m ,a.m 28.968 1.m 7.771 

r✓ c✓ Cr ~ Ce S1 b p 
(ppb) lpp•I ,,,.) ,,,.) (ppb) 1,,., (ppb) tppU 

ftm m1,.m 193593.761 5.161 m.m -144.157 ·25837.885 o.m 55.m 
S.D. m.m 922.608 4,959 zz.m 23.401 20.590 0.372 12.m 
: R.S.I, o.m 0.477 96.076 17 .838 l&.m 0.080 110.206 23.120 

s RV As Ni fto St Ag Pb 
(ppb) (ppbl ,,,., (ppU (JPb) (ppb) (ppb) (JPU 

fteu 884.787 200470.201 m.m ·11.742 -4.'21 ll.985 -1.m -m.m 
s.o. 2l.215 m.m 8.541 11.m z.m 20.414 1.073 12.911 
i R.S.I. 2.624 0.487 5.684 144.m o.m 60.0bt 14.260 ~.m 

Ti c, I I BA s• V h 
(ppU lp,U ,,,.) (ppU '"" (ppb) (ppU '"" "•io o.m 14,2£8 -87.m -m.m 32,m ·106.809 ·l.812 1,186 

0.227 1.&10 2.0l4 0.901 o.m 63.0l6 0.674 0.178 
• •• S.D. 51,962 11.282 2.m 37.387 ~.m ~9.017 11.m 15.000 
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ftm 
SJ. 

i.S.D, 

11 
I ppbl 
·86.173 
25.YOI 
~o.m 

_,,. Cormte• Cmts Shti,tics 11:U All Juur7 22, 1m 
T.st me : ALL_SIB 
Si•ph Mqbt : 1,0000 Sohtioa Volm : 1.00 
Oo·Puk lategutim : 3 011-Pul 1Db9utioos : 1 

WHC~SD-WM-DP-025 
ADDENDUM 7 REV o 

Aulyb nmel ftm lpulm s.1. lplllm 

0.022 
0.02l 
0.058 
o.m 
o.m 
0.100 
O.Oll 
l.'26 
0.070 
o.m 
0,026 
0.023 
0.028 
0.087 
0.001 
o.m 
J.m 
8.927 
0.014 
0.142 
0.032 
0.034 
o.oao 
0.001 
0.046 
,.aoo 
0.011 
0.054 
0.012 
0.017 
0.032 
0,033 
0,022 
0.446 
0.007 
o.m 
0.066 
0.015 
o.m 
o.m 
0.022 

u.s.1. lpulm 

Zr 
Sr 
Bi 
h 
H9 

- Sa 
Si 
u 

2D 
- c~ 

Li 
M ru 

"":' .. 
ft 

.,, Ci 
Cr 

- yd 

I") Ce 
S1 

c,,- 1• 
p 

s 

"' As 
Iii 
ao 
Se 
Aq 
Pb 
Ii 
Cd 
I 
l 
b 

s• 
V 

1 
2 
3 
5 
6 
] 

8 
7 

10 
11 
12 
14 
15 
16 
17 
18 
1' 
20 
21 
22 
24 
25 
2, 
27 
28 
27 
30 
ll 
J2 
33 
34 
l) 

36 
37 
38 
37 
40 
42 
4l 
44 
45 

0.050 
0.147 

-0.119 
·0.013 
Z.067 
&.m 
o.m 

607.610 
0.059 

12.m 
2.m 
0.004 
2.m 
4,326 

·0.044 
o.m 

315.737 
ms.m 

1.372 
J.m 
o.m 

·8.BBo 
8.700 
0.017 
2.m 

m.m 
o.m 
o.m 
0.008 
0,0l7 
3.l56 
o.m 

-0.044 
2s.m 
·0.482 
·0,052 
7.016 
o.m 
0.804 
2.877 

-0.04Z 
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--------...... -.. --· .. -----·· .. .. .. ·------------------------------------------
WHC-SD-WM-DP-025 

. ADDENDUM- 7 REV 0 
ldeatitJ 1: ICSAl·I Idea ti ty Z: ICSAI 11:17 Aft JiDUirJ 2l1 lj~, 
h;~ •• u : m_slft 
• 11ple ~ei9bt : 1. 0000 Solwti01 Volm : 1. 00 

·Put lote9ntim : l Off·Peik lale9rilioas: I 

----------------------------------------------------------------------
Ir Sr Bi h H, 

I ppbl (ppb) (JPi) (fPb) . (pp1) 

.• ftm 10.419 5.l5& -69.561 o.m 21m.m 
S.J. 9.78& 0.881 58.758 14.946 
: k.S.b. 93.m 16.452 u.m 3770.975 

V Ia/ Ca ✓ Li 
(ppb) (ppil ,,,., (ppi) 

ftua -1497.117 1010.31' m.m o.m 
5.D. 2144.266 7.322 5.m 2.m 
: R.U. 143.226 o.m 1,172 423.849 

ft/ c/' Cr/ Nd 
(ppil (ppi) (ppbl (ppi) 

fteu 100283,182 194261.m 546.696 178.607 
S.D. 1m.m 1m.m 5.m 52.794 

C' ? ~.S,D. 1.0&4 0.760 1,006 2,.m 

0-- s RV As Iii 
(ppbl (ppb) (ppU (ppi) 

- ftUI 899.740 201m.m 146.076 U.468 
S.D. 3£.132 2013.878 13.405 32,772 

~ t R.S.). 4,016 1.001 f.177 66.288 
r 

Ti Cd ✓ I I . 
..; (ppi) (JPi) ,,,u (JPU 

Rua t.812 1m.m -u.m ·61.440 
• , S.J. 2,918 11.m 1.427 lll,681 

? U.D. 42.843 1,717 1.56£ m.m 

!") Tl 
(ppb) 

0-- lieu llt.m 
S.D. m.2,0 
: 2.5.D. m.m 

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

Cormbd Couts Shtistics 
lisk Ailf: ALL_SIB 

11:18 Aft Ji&uiry 22, lf92 

Suple Veigbt : 1.0000 Solutioa Volm : 1.00 
Oa·Puk lab9utions : l Off-Put lotegutim : 1 ____________________________________ .. _______________________________ _ 

Aulyte Chml ftm (pulses S,D. lpulm n.s.1. lpulm 

Ir 1 -0.001 0.005 
Sr 2 -0.008 0.004 

l -0.084 0.010 
) -o.m 0.016 

m.m 
3.098 

Co _,,, ,,,., 
500.985 

,.200 
1.m 

c, 
(ppi) 

32,m 
87,014 

264.025 

ftD 
lppU 

·l,314 
3.m 

104.844 

ft1 ✓ 

1,,.1 
m.,aa 

5.m 
0.988 

s, 
(ppb) 

1402.212 
21.m 

1.5&4 

Mi ., 
(ppi) 

m.m 
n.m 
1,982 

51 
lppbl 

-2,021.m 
n.m 
0.384 

s, 
(ppb) 

122.380 
45.m 
37.423 

Sb 
(ppbl 

50.780 
7f.492 
n,.m 

- ~ 

Si ,1/ · 
( ppi) I ppb) 
m.m mm.m 
n.m 1485.418 
,.m o.m 

Li Ea 
(ppil (ppb) 
-uz.m 11.143 

4.m 1.m 
2.479 14.679 

,.,.,., , 
~ 

lppU (ppb) 
m.m u.m 

4,763 7,150 
o.m 38.441 

•• ✓ Pb .,/ 
(ppb) (ppi) 
1m.m m.lsa 

9,699 58.262 
0.918 6,701 

v- .,.., 
(ppb) (ppb) 
m.m m.110 
10.m ,.m 
1.m 1,279 
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Hg 
51 
Si 
u 

6 
7 
B 
9 

1.m 
·0.019 
0,068 
0.361 

· 0.014 
o.m 
0.012 
0.013 
0.013 
0.002 
0.004 
0.010 
0.009 / 
0.019 
0.001 
0.004 
0,018 
0,040 
0.002 
o.m 
O.OOJ 
o.oo, 
o.m 
0.002 
0,004 
0.032 
0.007 
0.010 
0.008 
0.007 
0.006 
0.002 

WHC-SD~WM-DP-025 
ADDENDUM 7 REV O 

c~ 
Li 
Co 
Ni 
Li 
Ew 
ft 
c. 
Cr 
Wd 

Ct 
51 
h 
p 

5 
• lq 

h 
C' w. 
0- llo 

s, 
- Aq 

Pb 
• Ti r, 

ftD 
Sb 

,, V 

- ie 
Tl 

10 
11 
12 
14 
15 
u 
17 
1B 
19 
20 
~l 
22 
24 
15 
26 
17 
28 
29 
30 
31 
32 
33 
l~ 
35 
36 

. l7 
38 
lt 
40 
42 
u 
44 
0 

-o.m 
o. 049 
o.m 

·0.032 
U07 

-0.098 
-0.004 
-o.m 
o.m 
0.371 

-0.012 
0.184 
0.008 

-0.043 
-o.m 
0.010 
0.002 
0,081 
0.006 
0.011 

-0.005 
-0.046 
·0.120 
-0.026 ' 
-o.m 
-0.124 
-0.021 
-o.m 
0.000 

-0.000 
o.m 

-0.007 
-o.m 

· 0.004 
o.m. 
0.012 
o.m 
0.002 
0.007 
0.002 
0.001 
0.006 

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

Identity 1: III ldtatity 2: iiast 
Tuk am : ALLJIII 

11:19 All Jmuy 22, 1992 

Suple ~•i·bt : 1.0000 SolltiDD Volm : 1.00 
Oa·Ptit lot,9r1tioas: 3 Off·P1•k l1t19r1tioas: 1 
------·-------------------------------------·-------------·--·------------

ftm 
s.~. 
: k.S.}. 

fteaD 
S.J. 
. ' s.o. 

Zr 
(ppb) 
·12.028 

1.m 
16.500 

M 

lppb) 
1m.m 
388.812 

ZZ,477 

h 

Sr 
(ppb) 

-0.704 
0.170 

24.216 

Zo 
(ppb) 
·28.120 

0.131 
0.4oi 

c. 

Ji h 
lppbl lppll 
·33,940 o.m ,.m 9.207 
2,.m m.m 

CY Li 
(ppU ,,,.1 

·1,961 -J.128 
o.m 1.011 

48.062 32.312 

Cr 114 

H1 
lpp1) 
·188,679 
m.m 
407.308 

Co 
( ppbl 

2.m 
1,907 

82.m 

Ce 

Sa 1,,., 
-2.278 
3.309 

m.m 

Wi 
(ppb) 
-11.018 

4.292 
38.954 

S1 

.. 

Si Al 
I ppb) 1,,.1 
·17.103 •35.m 

8,147 5,188 
u.m 14,724 

Li h 
(ppb) lppb) 

-2.m -1.m 
2.m 0.263 

86.&47 20.002 

Ii , 
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(P,)) (pp)) (pp)) (ppi) (pp~) . (ppb) 

ftm 6.0l5 1e.m -2.m 49.033 -106.726 -99.642 · 
s.,. 5.m ,.m 0.688 14.m 7.906 24.m 
: k.S.I, 92.217 35.m 24.744 28.600 7.408 2t021 

s "• ts Ni llo St 
IPP•I (Hbl (ppb) (ppbl (ppbl (ppb) 

fttiD -4.m 11.m l,031 •• l,969 -1.m 19,248 
S.b. l,840 ,.m 7.832 5,864 2.275 18,700 
t R.S.D, 9l,m 54.m m.m n.m 31,458 97,154 

Ti " • I Ba Sb 
(ppb) (ppb) tppU (ppb) (pp•J (~p•l 

ftm • l, 581 -1.m -1,872 -94.m -0.206 l~.270 
S,), o.m 1,783 2.m 28.810 · 0.150 35.756 
: R,S,I, 14.716 m.m · m,140 30,476 12.m 107.473 

WHC-SD-WM-DP-025 
Tl ADDENDUM 7 REV 0 

lppb) 
ftm -2.m 
S,i, 43,302 
Z I.So», 1833.04,i 

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

Cmechd Cmts Shtistics 11:20 All JiDUifY 22, 1992 
- tut cm : ALL_m 
M Si11plt Wei9U : 1,0000 Sohhoa ¥aim : 1,00 

' DI-Put laleautioas : l Off-Put latt9utim : 1 

Zr 
Sr 
Ii 

- h 

M Hq 
Sa 

O'Si 
Al 
M 

Z1 
ta 
Li 
Co 
Mi 
Li 
Ea 
re 
Ci 
Cr 
lid 
Ct 
51 .. 

.!yte Chml ftm lpulm 

1 
2 

6 
7 
8 

' 10 
11 
12 
14 
15 
u 
17 
1B 
19 
20 
21 
22 
24 
25 
26 
27 
28 

0.013 
0.000 

-0.038 
o.m 
1,572 

-@.021 
0.114 
o.m 

-o.ooz 
o.m 
0,261 

-0.030 
0,424 
0.262 

-0,00l 
-o.m 
-o.ou 
0,141 
0.063 
o.m 
o.m 

-0.018 
-0.007 
o.ou 
0.001 

5,), lpdm 

0,006 
0.007 
o.ou 
0,004 
0.009 
0.011 
0.006 
0,027 
0,037 
0,007 
0.006 
0,014 
0.009 
0,016 
0,001 
o.ou 
0,014 
0.001 
0,012 
o.m 
0,008 
0.012 
0,012 
0.004 
0.012 

U,S,J, lpulm 

(ppb) (ppb) 
-1.rn -24.743 
o.m 12.889 

li.71.o 52.092 

Ag ,. 
I pp~ I (ppb) 

-5.m -o.m 
1.737 3.646 . 

28.971 ,.m 
V if 

I PP•l Ip pal 
-o.m o.m 
1.403 0,171 

m.m m.m 
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ng '1 V,WijO w.vw.: - '. I 
tis JO 0.012 · o.m WHC~SD-WM-DP-025 
Hi JI 0.048 o.m MJDENDUM i REV O 
Bo 32 -0.005 0.004 

ll -o.m MOS 
34 -o.m 0.008 
l) -o.m o. 017 

II 36 -0.117 0.007 
c~ 31 o.m 0.040 
k 38 o.m 0.018 

l7 -o.m 0.008 
fta 40 6.J09 0.010 
Sb 42 o.m 0.017 
V 43 0.160 . 0.002 
it 44 o.m 0.001 
Tl 45 -0.066 0.010 
----------------------------------------------------------------------

lde1tit7 I: CRI-I ldHlit7 2: Ci! 11:21 Aft Jimr7 22 1 1972 
Tuk me : ALLJU 
S.aple Mtit•t : 1.om Solutioa Volm : 1.00 
h·Puk late9utiou : l Of1-Puk latetulioas : 1 
------·-------------------------------------------------------------

Zr Sr Ii h Hg S1 Si Al 

~ 
lppbl ( ppbl ,,,., (ppU (pp1) lppU 1m1 (ppU 

ftu~ -5.m -o.m 11.m 28.904 ·75.472 -2.m 1.m •44.m 
_ S,D. 2.424 o.m u.m 2.m m.m l.709 J.m 11.102 

: R.S.D. 41.l22 70.000 m.m s.m m.m ' 132.810 m.m 24.861 
M ' 

M Za c. Li CD Ni l• Ea 
(pp•J lppU ,,,., (JPbl lppU fppU (ppb) I pplll 

. A m.m 10.m 48.154 -2.m 95.981 71.217 2.m 0.000 
5.1. 1128.336 o.m 1,287 1,413 1,907 3.m 4.m 1,043 

• : i,S,D, 278,048 5.126 2,674 48.837 1,987 4.m m.m 715266.181 

ft Ci Cr 1W Ct S1 •• , 
(ppbl (ppbl (pp•J IJP•I ,,,., ,,,., (fPb) fppU 

r.m -6.882 ·19,504 2,.m -5.024 -5&.m ·24.401 -0.417 10.m 
~ S.D, 4.m 0,094 4.852 33.129 20.m 35.m v.m 22.m 

- : t,S,J. ,2.m o.m u.m m.m 36.m 146.808 171.627 m.m 
5 a, as lu fto St Ag ,. 

(ppbl (ppb) (PJb) IPP•I (ppb) (ppU (ppb) lpp•l 
IIUD -5.576 -2.946 ,.m ·21.674 -1.m l7.m 16.91& ·10.510 
5.). 12.396 o.m 17.973 2.m 1,141 21.m 2.m 10.m 
i R.S.J. m.m 12,084 1s2.m ll.839 n.m 57.m 13.674 286.906 

Ti Cd I ' Ko Sb V If 
(ppbl (ppbl lppbl (ppbl (ppbl 1,,,1 (ppb) (pp•I 

ftm -2.751 1.m 5,034 -n.m 2, .604 201.m 90.'64 Y.m 
S,D, 0.966 1.m l,426 45.m 0.968 ss.m 1.m O.lOl 
t k.S.I, 35.101 21.m '8,045 69.m l.2£8 43.m 1,711 1, lOl 

fl 
(ppb) 

.. , ·43.070 
,a.m 
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: i.U. m.10, 
I 

WHC-S0-WM-DP-025 
-------------------------------------------------------------------- ADDEND u M 7 REV O I 

cbd Cmts Slilislits 
. uu: m_m 

11:22 Aft Jm.ry 22, 1m 

Sdple MeigH : 1.oou SaMiaD Valm : 1.00 
Da-Puk bte,ntim : 3 01Hut lllttntim : 1 

Aulyte nmel Km lpdm 

Zr 
Sr 
)i 

h 
Ht 
51 
Si 
Al 
V 
ZD 

Li 

Iii 
i 

J! 
Fe 

Cr · 
n 

Se 
Aq 
P, 
h 
Cd 
~ 

n. 
Sb 
V 
it 
Tl 

1 
2 
3 
5 
6 
7 
8 

' 10 
11 
12 
14 
l~ 
16 
17 
18 
19 
20 
21 
22 
24 
25 
26 
27 
28 
29 
30 
31 

ll 
34 
15 
16 
37 
38 
39 
40 
42 
4l 
44 
45 

0.004 
0.007 

-o.m 
0.001 
1.560 

-0.011 
0.764 
1,481 
0.042 
5,974 
2.213 

-Ull 
2.233 
2,151 

-o.m 
-0.089 
1.m 
3.460 
1.273 
0,063 
0.019 

-0.047 
8.m 
0.019 
0.011 
2,437 
0,421 
0.86' 
1.m 
o.m 
1.579 
o.m 
l.m 

12.m 
2.m 
0.788 
5,150 
0.089 
o.m 
2.m 
0.010 

5,1, lpdm 

0,004 
0.004 
0,009 
0.006 
0.017 
O.Oll 
0.022 
0.022 
0.018 
0.017 
0.010 
0.009 
0,006 
0.013 
0.000 
0,004 
0.021 
0.010 
0.010 
o.m 
0,011 
0.009 
0.030 
0.002 
0,008 
0.010 
0,009 
o.ozo 
0.008 
0.005 
o.m 
o.m 
0.022 
0,064 
0.027 
o.m 
o.m 
0.018 
0.006 
0.012 
0,006 

:a.s.1. lpdm 

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

· ' ty 1: CCY-1 lduti ty 2: CCV 
.m: m_m 

11:Zl Aft Jmuy 22, 1992 

. 'l I 
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1, 

S.uplf ¥tiiH : 1.0000 SohtioD Volm : 1.00 WHC-SO-WM-DP-025 
Da·Puk laletntiou : · l Dff·Ptit late,ritioa5: 1 ADQENDUM ,7 ~EV 0 
----------------------------------------------------------------------

Zr Sr ti Ti H9 S1 Si- Al -
(ppbl ( ppb) (ppbl (,pb) (ppa) ( ppb) (ppb) ( ppb) -,.m -0.130 -183.480 Y.107 -m.m -0.661 m.m m.m 

~.,. 1,H6 0.m S,789 J,818 940,940 2,877 15,722 8.872 
: u.1. lo,212 m.m 4.790 41. 927 m.m m.m l,429 2,094 

K la- Ca .. Li Co - Ni - Li Eu 
(ppb) (JP~) (ppb) (fPL) (fPb} (ppbl (ppbl (ppbl 

nm -m.m m.216 490.207 -1.211 m.m 501.926 2.m -1.051 
u. m.m 1,489 Z,160 o.m 1.364 2.851 0.000 0.286 
t R.S,D. 56.m 0.m 0.441 n.m 0.272 0.m o.m 27,247 

Ft - Ci - Cr - 11, Ct S1 h- , 
(ppU (ppi) ,,,u (ppbl (ppi) lppU (ppb) (ppi) 

ftua m.m m.m m.m -8.414 ·76.598 -110.m 498.381 28.919 
S.I. ,.m 1.m 4.145 25.m 29 .541 26.867 1,760 10.724 
~ I.S.I. 1.m 0.306 0.817 m.m 38.5£6 24.338 o.m 37.085 

• 
s "' - As - Ni - fto - s, .. - Pb_ 

(ppb) (pp•I (ppU (ppb) (ppb) (ppbl (pp~) (ppbl 
- tiD a.m m.301 502,751 476,119 m.m m.m m.m m.m 
S.I. s.m 2.058 10.m 12.m 2.m 13.911 1.507 8,027 
: l.S.O, 103.527 0,415 2.m 2.m o.m Z.812 o.m 1.m 

Ti ... Cd - •-
,_ 

BD- SL- ¥- It _ 
(fPb) (ppi) (ppU lppU (ppb) :mi !;pal . (ppU 
491.382 m.m 469.IGO mz.m m.m m.m 499,041 m.m 

2.m 2.560 5.272 u.m 2.430 94.lo4 3.71J 2,157 
,I, o.m o.m 1.122 o.m 0,489 11.m o.m o.m 

n-.. 
(ppb) 

.Jl,u 502.896 
s.1. 44.861 

a.s.1. s.m 

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

Cormtei Couh Slitistics 11:24 Aft Jmuy n, 1992 
luk me : ALLJIII 
Siiplt higU : 1,0000 SolutiDD Value : 1.00 
DA·h•t 1Ate9ntim : l 011-Puk htt,ntiou : 1 
-----------------------------------------------------------------
Aailytt Cbiml ftm lpdm S,I, lpdm u.s.1. lpdm 
--------------------------------------------------------------------
Zr 1 0,021 0.004 
Sr 2 0.005 0.002 
)i J -o.m o.m 
Ti 5 0.006 0.014 
~9 ' 1.566 0.019 
SA 7 -0.011 o.m 

8 0.097 o.oos 

' 0.360 UOB 
I . 10 0.017 0.024 
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-1 
... _; 
--;!19 

21 11 o.m 0.003 WHC-SD-WM-OP-025 
Cu 12 0.047 O.OOl ADDENDUM 7 ~EV O 
Li 14 -o.oo, 0.005 

15 -0.031 0.006 
16 -0.082 0.010 
17 -0,004 0,001 

u 18 -0.083 0,008 
ft 19 -0.003 0,011 
Ci 20 0.276 0,002 
Cr 21 -0,010 0,006 
Nd 22 0,089 0,041 · 
Ct 24 0.030 0.011 
Sa n -o.m 0.004 
h 26 -0.003 0.007 
p 27 0,014 0,004 
s 28 0.011 0.011 
lg 29 0.007 0.001 
As 30 -0.013 0.010 
Ni 31 0.050 0,017 
Ko 32 0.012 0.005 
St 33 -0.064 0.015 -
g l4 -o.m 0.004 

Pb 35 -0.020 0,011 
Ti 36 -0.114 0,004 
c~ 37 -9.159 0.032 
) 38 0.011 0.009 
I 39 - -o.m 0.002 
ftD 40 0.005 o.m 

M Sb 42 -o.m - 0.010 
u 43 0.014 0.002 

44 -0.008 0.001 
45 -0.07l 0,004 

".'.'!t" ----·-----------------------------------------------------------
N 

- Htatity 1: CCI-I ldutity 2: CCV 11:25 AB Jiemy 22 1 1992 
hsi am : ALLJlft 
Suph MtigU : 1,0000 Salutioa Volm : 1.00 
Oa-Ptik lattgritiQDS: l Dff-Ptik latt9ritioas: 1 

0'--------------------------------------------------------------
Zr Sr )i h Hg Sa Si &l 

(pp.) (ppU (ppbl (pJl) lppal (ppll (ppb) (ppbl 
Kuo -2.m -0,182 -11.m 11,681 -m.m -0,661 -10.m ·3),506 
S.D. 1.m 0.081 28.228 8.020 1075.472 6.849 1.m l,277 
~ i,S,D, n.m 44,608 164.706 68.657 247.826 1m.648 l0.551 9.231 

M Za c, Li Co Ni Li Eu 
(Jpbl (ppbl (ppU lppbl lppb) (pp~} (ppb) (ppbl 

Bm -m.m -28,177 -o.m -0.740 ·U55 -1.m 0.001 -o.m 
5.1. 7l7.m o.m o.m 0.508 1.m 2.307 z.m o.m 
~ i.S.D, 360,117 0.879 m.m ,a.m 20.m ll.m 170166.197 78,120 

re c. Cr 1W Ct Sa h , 
(ppU (ppb) (ppb) I ppbl (ppb) (ppbl (ppb) lppU 

ftm -z.m 2.m -2,117 7,067 -46.470 -11,698 -0.179 -Z.040 
C n . l.346 o.m 2.326 18.166 l0,169 11,098 o.m 26.'89 

,D, 117,065 8.484 109 .868 m.m 64.921 94.871 221.944 mz.m 
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~m 
S.i. 
: l.5.t. 

·Y0.762 
2,.m 
31.918 

Somcted Counts Shtistics 11:n Aft Jmu7 22, 19'2 
I.isl tm : AllJlft 
juple ieiqbl : 1.0000 Sohtioa Value : 1.00 
~1-Peik lnle9rili01s: l Off-~eik l1te9ritioas: 1 

\ail7te Chm!! ftm lpulm 

.r 
i r 
i 

• 

N 

I 
2 
l 
5 
6 
7 
8 

' 10 
11 
12 
14 
n 
16 
17 
18 
17 
20 
21 
22 
24 
25 
26 
Z7 
28 
27 
JO 
ll 
l2 
l3 

--

fteu 
S.D. 
t R.S.D, 

4.m 
o.m 
0.514 
1.m 
6.m 
4.m 
4.821 
J.174 
6.237 

22.m 
4.260 

1'.140 
a.m 
4,168 
0.248 

15.230 
J.m 

20.m 
z.m 
2.368 
o.m 
o.m 

32,574 
0.327 
1,054 
5,554 
0.800 
5.m 
,.m 
o.m 

11 
ippbl 
m1.m 

35.m 
l.m 

5,1, lpllm 

0,044 
o.m 
0.014 
0.003 
0.022 
0.061 
0.044 
0.023 
0.094 
o.m 
o.m 
o.m 
0.086 
0;036 
0.002 ,.m 
0.028 
o.m 
0,026 
0.047 
0.008 
0.006 
0.278 
0.003 
0.021 
0.049 
o.m 
0.021 
0.066 
0.012 

?R,S.). lpulm 

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

w~c~so-wM-DP-025 
AODENDUM 7 REV .01 

1.57 

t 



Cmttltd Counts Shlislics 
Tiil me : ALL_51ft 

11:32 Aft_ hmr7 22 1 1"2 

S•1ple Wei9U : 1.0000 Solatio1 Volm : J.00 
- •l lnh9nlim : 3 Dff-Puk hh9riliD1S : 1 

Rb, ~bm!l ftm lpdses 

Ir 
Sr 
h 
l • 
Hq 
Sn 
Si 
Al 
w 

Zn 
Ca 
Li 
Co 

. ijj 

L!,_ 
Ea 
F 
Ci 

Md 

,( 

o_ 

ic,;. 
d 

l 
2 
l 
5 
£ 
7 
8 
9 

10 
11 
12 
14 
15 
16 
17 
18 
If 
20 
21 
22 

: 24 
25 
26 
Z7 
ZS 
. 27 
30 
31 
32 
33 
34 
l5 
36 
37 
38 
37 
40 
42 
43 
44 
45 

0.02o 
0.145 

·0,069 
·0,v00 
1,564 
0.007 
1,418 
0.813 
0.001 
o.m 
0.071 
0,0ll 

-0.019 
·0,003 
·0,002 
-o.m 
o.m 

11.641 
-0.002 
o.m 
0.044 

·0,061 
o.m 
0.017 
0,119 
1.210 
0,007 
2,949 

-0.000 
-o.m 
-o.m 
0,016 

·0,092 
·0.043 
l.m 

-0.032 
0.038 

·0,028 
0.024 

·0,007 
-o.m 

s.a. lpalm 

0,00l 
0.004 
0,02& 
0.012 
0,003 
0,012 
0.022 
0.020 
0,011 
0.008 
0.005 
0,006 
0,012 
0.016 
0,000 
0,005 
0,023 
0.083 
0.001 
0.004 
0.005 
0,004 
0,003 
0.001 
o.m 
0.004 
0,001 
0.00& 
0,006 
0.006 
0,003 
o.oo., 
0,004 
0.045 
0.019 
0.004 
0.002 
0.005 
0.001 
0,001 
0,004 

?R.S,D. lpdm 

WHC-SD-WM-DP-025 
ADDENDUM 7 REV 0 

e,tity 1: R932 Diq, Jl•nl Ideatit7 2: lirect 
lSl me : ALL_m 

11:36 Aft Jimry 22, 1992 

,aple Vei,hl : 1.0000 Solution Volm : 1,00 
·Peil Inte,rilions: l Off·Peik Iat,,rilions: 1 

Zr 
( ppbl 

Sr 
(ppbl 

Ii 
(ppU 

So 
(ppU 

Si 
(ppb) 

Al 
(ppi) 158 



ftm o.m 5.278 •19.m 8.117 -m.30Z 3.m. 917.728 m.m 
S.D, 1.m 0.141 25.m 6.960 m.m ·2.612 n.m 8.163 
: U.D. nm.m 2.671 134.m 85.744 32.m 75.614 1.682 tm : ~ 

• Zn C1 Li Co Hi Li El 
( ppi) (ppb) (ppbl ( ~pb) I ppb) (ppb) (ppb) (ppbl 

~w, 2s&.m 21.m 5,133 1.m -3.m 10.m 6,714 o.m 
S.D. m.m 0.670 1.070 0.649 2.618 3.686 0.000 o.m 
: R,S.D. m.m 2,449 20.m 45.922 77.842 34.146 0.000 32.m 

Fe c. Cr Nd Ce S1 h p 
(ppb) (ppbl (ppl) ( ppb) (ppU (ppbl ( ppbl I ppbl 

ftm 47.432 1881,626 1.m 3&.m -e.m -150.454 3.m H.471 
S.D. 7.147 13.726 o.m 2,030 12.650 11.098 0.150 3.m 
? R.S,J. n.o6s o.m 17.320 5.281 m.m 1.m 4.m 24.703 

s "• As Ni ftD Se ,, ,. 
( pp LI (ppb) ,,,., lppbl (ppb) (ppi) (ppb) (ppb) 

bu 105.m 244.006 l.m 1m.m -5.m ·ll,804 1.m 23.m 
S.D. Z.605 o.m 1.204 l.665 1.m 1s.m o.m ,.m 
: R.S.D. 2,467 o.m 31.m 0.210 28.488 m.m 41.668 40.740 • 

Ti Cd J l "· Sb V if 
(ppi) (,pb) (ppb) (p,l) ,,,., ,,,., I ppb) (ppb) 

ftt o.m 1.m m.m 51.476 2.146 -110.311 -o.m -0.178 
s. ' 0.472 1.790 l,696 23.604 o.m zs.m o.m 0.205 
:U.D. 83.205 fl.SlO o.m 45.m ,.m 23.490 sa.m m.m 

M Tl 

fte'iP 
I ppb) WHC-SD-WM-OP-025 

50.319 Aq•ENDUM 7 REV O 
S.D. 28.m 
: R.S.D. 57,106 

'• -------------------------------------------------------------------

Corr cted Co~nls Stitistics 11:38 Aft J1au1r7 22 1 1992 
l•&-P•te: ALL_Slft . 
Siaple Vei9bt: 1,0000 Sol1tioa Vol11t: 1,00 
01-~Eik latt9r1tions: 3 Dff·Pe•k Iate,rilions: 1 

~ulyte Cbmfl fttu lpllm S,I. lpllm u.s.1. lpulm 

Zr l 0,036 0.007 
Sr 2 o.m 0,00, 
Bi 3 -0,065 0.036 
h s 0,00l 0,007 
Hg 6 1,574 0.007 
Sn 7 0.060 0.010 
Si 8 l.181 0.029 
Al n.m o.m 
V 10 0.134 0.008 
Zn 11 0.486 0.009 
Cu 12 v.m 0.005 
Li 14 0.309 0,007 
Co 15 0,0vO 0.017 
Ni 16 0,019 0.009 159 



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

Li 17 ·0.00l 0.002 ADDENDUM 7 REV 0 
· Ea is -0.060 0.017 ~- 19 o.m 0.017 

zo ).826 o.m ' 21 1.761 0.m , 

Ud 22 0.277 0.050 
Ce 24 0,066 0.013 

. Sa 25 -0.023 o.m 
h 26 0.07l o.ou 
p 27 1.211 0.012 
s 28 27.631 o.m 
ft~ 27 1.m 0.012 
As 30 -v.011 0.011 
ijj 31 1197.640 12.602 

"° 32 0.146 0.005 
Se 33 0.024 0.008 
A9 34 -0.097 o.m 
P) 35 0.008 0.003 
ti 36 -0.086 0.009 
Cd 37 o.m 0.010 
B 38 3.601 o.m 

37 lZ.147 0,122 ~.- 40 0,019 o.m 
Sb 42 -o. 010 o.m 
V 43 0.020 0.003 ~. H - -0.008 0.003 
11 45 -0.078 0.007 
-- ---------------------------------------------------------------

• ·1: i933 Sit 13AP891·1 ldeatily 2: 1011·5011 11:41 Aft Jmuy ZZ, 1792 
Tut nm : ALLJlft 
;. It V!i9bl : 1.0000 Solut ioa Yolun : 1.00 
Ja~Pe•k l1le9r•tio1s: 3 Off·Pe•t I1te9ritio1s: 1 
·--------------------------------------------------------------------

Zr Sr Bi h "' Sa Si Al ,,,., (ppU (ppb) ,,,., 1,,., (ppb) IPJbl (ppb) 
lun 4.m 4.705 -15.122 10.m 18,868 15,064 2157.141 20225.600 
lo 3,123 o.m 35;828 4.m 408,176 2,302 20.528 243.647 
: R.S.D. 68.625 . 7.722 236.925 41.734 2m.m n.m o.m 1.205 

I Za c, Li Co Ni Li Eu 
(pp~) (ppb) (ppb) (ppb) lp,bl lppL) (pp') tpJb) 

1uo -mo.m ,.m n.m 31,317 o.m 15.811 4,027 0,876 
;,D. 248.210 o.m l,OZl 0.706 l.701 2,044 ,.m 1.107 
; R.S.) , 6.566 8.046 1.351 2.256 m.m 12.m m.101 m.m 

h Ci Cr Nd Ct 51 h p 
(ppb) (ppbl ( ppb) (ppU (ppbl (ppb) (ppU ( ppb) 

eiD 44.149 918,974 701.137 Bl.683 53.042 ·41.013 4.m 7411.m 
i.D. s.m 12.m tm 22.m 36.232 38,259 o.m 76,921 
. t.s.». 12.482 1.m o.m 26,809 68.308 n.28·5 21.m 1.038 

s ftg As Ni fto s, A, ,. 
lppLI I ppbl lppb) (ppb) (pp•J ,,,., ( ppb) (p,bl 2,m.m 20,.m -11.m 728177.158 3&.m 53,674 1.m 10.m m.m 2.370 12.m. 7662.481 1.381 21,498 1,683 5.631 

: R.S.J, 1.200 1,147 72.506 1.m 3,608 40.053 m.339 53.m 160 



: R ...... 

~un 
S.I. 
: R.U. 

Ti 
(ppb) 

1.m 
1.m 

85.067 

Tl 
(pp bl 
-129.276 

51,SOl 
40.072 

c, I [ 

( ppbl (ppbl IHbl 
ll.659 m.m 11m.m 
o.m 10.m 709 ,6l4 
2.869 1,512 o.m 

:orrected Cmts Shtistics 11:4) Aft Jum7 22, 1m 
1 iS~ Ult : ALL_Slft 
Siaple Veiqbt: 1,0000 Solatioa Yolaar: 1.00 
Ja·Pu~ lnhgutions : l Off-Put lltr9utiou : 1 

,u yh Cbmel ftm [pulses S.J. lpalm %1,S,I, lplllm 
--------------------------------------------------------------------:r 
irO' 
>I ·-4 

L.. I) 

,l 

1 
2 
3 
5 
6 
7 
6 

' 10 
11 
12 
14 
n 
lo 
17 
18 
19 
20 
21 
22 
24 
25 
26 
27 
28 
27 
30 
31 
32 
Jl 
34 
35 
3£ 
37 
38 

0.015 
0.113 

-0.110 
·U17 
,1.m 
0.056 
3.6" 

50.537 
0.162 
v.m 
o.m 
v.m 

-0.011 
-0.017 
-0.005 
·0.088 
o.m ,.m 
1,789 
0.145 
0.015 

-o.ou 
0,034 
1,254 

28.461 
1.124 

-0.016 
1214.224 

0.148 
0,016 

-0.111 
0.010 

-0.102 
0.281 
4,416 

o.m 
0.006 
0,017 

:0.015 
0.018 
0.019 
o.m 
o.m 
o.m 
0.002 
0.004 
0.010 
o.m 
0.009 
0.001 
0.007 
0,004 
0.063 
0.010 
O,OOo 
0.007 
o.oo, 
0,007 
0,027 
o.m 
0.008 
0.002 ,.m 
0.004 
a.on 
0.001 
0,004 
0.003 
0.017 
0.025 

fta s~ y h 
(ppb) I ppb) (ppU (ppb) 

o.m -15.758 ·l.m 0.000 
o.504 l2,0?6 1.781 0.448 

50,855 203.684 56.m 1250865.847 

WHC-SD-WM-DP-025 
ADDENDUM 7 REV 0 
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WHC -' SD-WM-DP-025 3' 12.m o.m ADDENDUM 7 REV 0 fln 40 o.m 0,004 
42 0. 006 0.004 
43 o.m 0.003 
44 -0.007 o. 001 

JI 45 -o.m 0.002 
-------------------------------------------------------------------

ldfntity I: Rm hp llAP891-I ldeatity 2: 1011-5011 11:46 Aft J••u•ry 221 1992 Tut nm : AllJifl 
S~1ple ~eiqht : 1.0000 Solutio1 Yolm : 1.00 
Oa·Feil lnte,r•tiaas: l Off·Pt•k I1lt9r•lions: 1 -------------------------------------------------------------------

2r Sr Ji r. H9 Sn · Si Al (ppb) (ppb) ,,,., 
(,pb) 1ml (,Pb) ,,,., 1,p., flun -4.m 4,027 -,o.m -1. 781 1188,&79 14.m zm.m 20521.m S.J. 1.m 0.218 11.m 8,789 1021.m 4,282 10,760 m.m : R.S.t, 4z,m 5,406 28,851 493.403 86,417 Jo.m 0.430 0,778 

i Z1 c, Li Co Ni l• El 
., 

(pp., (pp•) '"" ,,,., ,,,., ,,,., tp,U ,,,., -mo.m 4.083 11.m 2,.m -1.570 1.m -5.368 -o.m 1210.UO O,lll o.m 1.011 1.m 2.027 4.027 0,447 25,975 3,110 1.m 3,411 71.704 26.'26 75,019 46,417 

Fe c~ Cr Nd Ce Sa h p M (ppb) (ppU (pp., '"" (ppbl '"" (pp') ,,,., 
40,762 1073.180 m.m 23.800 -8s.m -m.112 1,987 7677.831 1.284 10,451 l.787 2,441 23.294 2,.m o.m 164.092 3.149 0.974 o.m 10.m 27,172 16,110 21,071 2.137 

.. s "' As H• Ka St Aq Pb I ppbl ,,,., (pp.) ,,,., lppU (ppbl (ppbl (pp') 11m 30653,223 226.401 -23.580 738261.101 38,868 21.m ·l,246 12,845 u. m.m 1,682 2.406 6070,893 1.m u.m o.m ,.m i .s.». 1.267 0,743 10,204 o.m 3,379 48,85& 10.m 47.m 
~ Ji Cd • ( ftn s• y h ( ppbl ( ppbl (ppU ("bl ,,,., IP,bl 1m1 (ppbl ftuo -0,742 14.865 m.m 70'97,518 1.462 66.m -o.m 0,178 5.1. v.m o.m 4.103 m.,01 0.360 18. 940 1.696 O,lOl i R.S.D. 61.IJI 4.m o.m o.m 24.641 28.464 774,098 57.723 

l1 
(pp~) 

ftm -~2.m 
5.1. 14.954 
: R.S.D. 24.032 

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

Cormted Cmts Shtislics 11:51 Aft Jum7 22, mz 
1 - : ALL_5Ift 
I 1ht : 1,0000 Salulio1 Yolm : 1,00 
Do·Pt•l lAlltr•tians: l 011-Pe,i l1te9r•tio1s: 1 
------------------------------------·•------------------------------- 162 



WHC-SO-WM-DP-025 
4ul7b Cbmel Rua lpalm s.,. lpdm u.s.1. lpalm A8DENDUM ?· REV 0 

. ·-----------------------------------------------------------------
I 

!r l 0.034 0.017 
Sr 2 o.rn 0.028 
1- i 3 -o.m 0.027 
I i o.m 0.028 ,, 0 i.m 0.022 
;. 7 o.m 0.044 
i i 8 l.m 0.032 
ll ' 70.llO o.u, 

10 o.m 0.007 
!a 11 24.m o.m 
•• 12 4.862 o.m 
.i 14 0.342 o.m 
• n 8.737 o.m 
ii 16 e.m 0.064 

• 17 -0.006 0.002 .. 18 -0.04& 0,018 
f 17 12.631 0.022 

• 20 17.652 1.m 
r 21 3.S51 0.020 .. 
~ 22 0.309 o.m 
! 24 O. OSl 0,Oll 
I 25 ·0.063 0.030 

26 137.044 o.m 
27 1.179 o.m 
28 28,126 o.m 
29 1.287 o.m 
lO 6.461 0.011 

'" 
ll 1240.773 4.m 
lZ 0,140 0.017 
n 2.m 0.030 
l4 o.m o.m 

) " 35 I.Ill 0.014 
l6 -0.047 0.020 
l7 5.m o.m 

:") 
38 l,731 o.m 
37 12.m 0.050 

0- 40 20.m 0.049-
42 0.340 0.017 
4l 2.m 0.017 
44 1.080 o.m 
45 1,026 0.011 

enlily 1: R93l Spk llAP891·1 ldntity 2: 10.MOd 11:51 Aft J•nmy 22, 1992 
;k nm: All.Sift 
1ple Mtiqhl : 1.0000 Solulioa Yolaar : 1.00 
·Pul IDlequhons : l Off·Puk Iate,utim : 1 

~------------------------------------------------------------------
Zr Sr Ii h Hq 5D Si Al 

(ppb) (ppU ,,,u (pp~) {ppa) (pp~) ( ppb I ,,,~1 
i Q l.m 8.641 -1.m 27.914 -m.m 27.115 25£7.857 2sm.m 
o. 1.m 1,080 27.244 16,405 m1.m ,.m 22.584 48.608 
l.S.r 197.722 12.m m.m 58.770 m.100 n.s22 0.879 0.170 

• Za c, Li Co Ni l• h 163 



(ppb) (pp~) 1,p~) (ppb) (pp•l ,,,.) (pp•I ( ppb) ~, .. 4010.082 m2.ss4 m1.041 ao.m 100.m -m.m_ 8171.lll nu.rn ' S. D. 6.718 32&.237 7.8l4 41,639 aJ.m &o.681 11.m m.m ! L~ -a, o.m 10.18& o.m 51.428 Bl.111 n.m o.m 2.716 

5 ftg As Mi fto St A9 Pb 
(ppb) I ppb l (ppbl ( PP• I ( ppb) (pp~) I ,Pb) tppb) .~ean 30272.841 m.967 ml.m mm.m Jo,m 7094.097 202.654 1980.500 ;.~. m.m 6.077 u.m zm.m 5.227 81,514 4.586 24.834 ? U.D. I. 138 z.m 0.171 o.m 14.m 1.10 2.m 1.254 

Ti Cd • r "· Sb y )e 
(ppb) (pp•l (ppb) ("bl (ppb) (P,b) ( PP• l (PP') leu 6.W 211.m 724,482 nm.m 1m.rn mz.m ms.m 193.469 ;,). 2.568 1.m ,.m 292.043 &.m 91.321 11.m 1.111 : R.s.D. 41.712 o.m 0.869 o.m o.m ,.m O.S'6 o.m 

WHC-SD-WM-DP-025 
Tl ADDENDUM 7 REV 0 

I ppb l 
luo 7799 ,210 
,.I. 1,.m 

.S.D, 1.m 

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

omcted Counts Shtistics 12:00 Pft Jmu7 22, 1"2 
un m : ALL_SIK 
••~h Wtiqht : 1.0000 Solution Yolm : 1,00 
n·P t lntf9ritim : 3 Off-Put Iiihqrdim : 1 

---------------------------·----------------------------------
lUtl ftm lpulm u.s.t. lpalm ·- ----------·-·••--------------·------------------------------------

0.037 0,003 
r •• 

, 
0.025 0.002 ~ 

3 -0.042 0.023 ~- 5 0.OOf 0,012 
6 1. 540 0.013 
7 o.oo, o.m 

. i 0' 8 0.167 0,036 
I ' 0.447 0.012 

10 -0.065 0.029 
11 o.m 0.006 
12 0.0&l 0.004 
14 0,012 0.002 
15 -0.001 0.002 
16 ·0,052 o.m 
17 -o.m 0.001 
18 -0.061 o.oo, 
19 o.m o.m 
zo 0.688 0.002 
21 0.00J 0,001 

~--.-...-.. 
S.D. o.m 0.780 

- --.wT11 •~••--.ia.ur..anrur-, --,nu•IT'i il'T'i ---r,TIUJ,11,VJI - · •1. J1Z 

6,405 38,888 0.201 u.m 1.m 
V,lJ 

0.205 

~~·164 



? U.I. 

ft{ 

S.D. 
: R.S,D. 

Jz.m 

Tl 
I ppLJ 

38.m 
10.m 
28.617 

u.m 187.249 m.m 

Cormhd Counts Shtistics 
Tisk tilt: ALL_Slft 

12:05 Pft Jmur 22, 1"2 

Suple hight : 1.0000 Solutia• Valm : 1.00 
Da·h1t bh.utioas : 3 Oft-ruk llh9utim : 1 

Aulyte Chnntl ftm lpuhes 

Zr 
Sr 

Sn 

Al 

~-
Co 
Ni 
Li 

I 

Fe 
Ei"" 

• Nd 

51 
h 
p 

s 
ftq 
As 
Ni 
fto 
St 
A4 
n 
Ti 
C4 
I 
l 
flo 
s~ 
V 

Be 

1 
2 
l 
5 
6 
7 
8 

' 10 
11 
12 
14 
15 
16 
17 
18 
19 
20 
21 
22 
24 
Z5 
26 
27 
28 
27 
30 
31 
32 
33 
34 
:is 
36 
37 
38 
39 
40 
42 
43 
H 

0.080 
o.m 
0.04& 
0.105 
1.m 
o.m 
1,186 

lB.064 
0.122 
4.368 
o.m 
0.161 
1.m 
1.m 
0.001 
0.012 
1.m 
4.748 
0.826 
0.416 
0.143 
0,080 

1' .772 
o.m 
8,110 
o.m 
o.m 

m.m 
0.064 
o.m 
0.042 
o.m 

-o.ooa 
o.m 
1.122 
l.684 
2.m 
0.070 
0.428 
0.146 

S.D. lpalm 

o.m 
0.011 
0.017 
0.013 
0.002 
0.015 
0.021 
0.061 

· ·0.022 
o.m 
0.017 
0.016 
0.008 
0,027 
0.001 
0.027 
o.028 
0.021 
0.024 
0.103 
0.026 
0.030 
0.090 
0.007 
0,082 
0.002 
0.011 
3.400 
O.OOl 
0.007. 
o.m 
o.m 
0.017 
0.014 
0.011 
o.m 
0,007 
0.021 
0.007 
0.000 

tR,5,1. (palm 

5.m 63.31-2 104 ,m 

WHC-SD-WM--DP-025 
ADDENDUM 7 REV 0 

86.589 
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WHC-SD-WM-DP-025 
1 . 45 0.071 0.01' ADDfNDUM 7 RfV 0 
·--------------------------------------------------------------------

den. : Rm Spk mrm-1 Idea ti ty 2: lOaHO&Hal ·lZal 12:05 PK Jinuiry 2Z, 1992 
,st me: m_m 
ilple Vei4bt : 1,0000 SolYtioa Voluar: 1.00 
n·Pe,k late,r;tioDs: J Off-Put lDtr,ntim : I 
----------------------------------------------------------------------

Zr Sr Ji Ti H4 
(ppb) ( ppbl lppU 1m1 (ppa) 

un n.m 4.496 96,445 70.874 -Jm.m 
••• 6,414 o.m 11.m 1.m 
R.S.I. 21.m 15,384 17.688 10.m 

V Zn Cu Li 
I ppb) I ppb) lppU I ppb) 

tu -mo.m m.m 181.441 1o.m 
.b, m.421 2.191 J.m 1.m 
R.S,D, 17.484 0.640 2.m 7.m 

Fe c. tr Nd 
(ppbl ,,,., (pp') (ppU 

~ 604.646 741.584 m.m m.m 
8.786 J.m 7.m 45.m 

LS..». 1,486 o.m 2.m Jl,074 

5 "' As N• 
(ppb) (ppb) ,,,., ,,,., 
am.no 67.886 1104,m mm.002 

87.994 o.m 12,874 2067.127 
R.U. 1.008 o.m 1.16' o.m 
.. 

Ti c, I I 
1,,b) ippb) (ppb) (ppb) 

f iA 11.m 35.m 217.442 21m.m 
2.164 o.m 2.m 169,910 

R.S.I, IB.m 1,508 o.m 0.781 
0' 

Tl 
I ppbl 

eilD m.111 
.I. m.m 
R.S.D. 12.m 

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

~meted Cmts Shtistics 12:10 Pft Jimry 22, 1992 
ak 1m: ALL_Slft 
aaph hight : 1.0000 Solutioa Yolm : 1.00 
n·ful late9r•tim : l Off-Puk hte9ntiou : 1 

:i•lyte Cbmel Km lpdm 

I 
2 
l 

0.017 
o.m 

-o.m 

S.D. lplim 

0.004 
0.003 
0,021 

U,5.D, lpulm 

113.208 
2.871 

Co 
lppU 
281,140 

1.780 
o.m 

Ct 
(pp') 
m.m 
12.m 
27 ,JOB 

fto 
(ppb) 

ll.m 
0.720 
6.840 

ft1 ,,,., 
282,242 

0.700 
0.248 

S1 ,,,., 
32. 112 
J.m 

10.m 

Ni 
(pp.) 

ll0.855 ,.m 
1.m 

Sa ,,,., 
m.m 
87,405 
ll,373 

St ,,,., 
m.m 
22.880 
2.m 

5' ,,,,1 
404,480 
110,477 
27.314 

Si 
(pp., 
754.660 
14,410 
1,910 

Li 
(ppb) 

1s.m 
4.027 

21.m 

h ,,,,1 
1178.894 

5.m 
0.454 

A4 
(ppU 

43.697 
4.m 

10.494 

V 
(ppU 
271.982 

4,732 
1,740 

~ 

Al 
( ppb) 
7217.420 

25.046 
o.m 

Ea 
I ppbl 

· ; 

s.m 
1,788 

31. 906 

, 
(pp') 

2119.678 
40,286 
1. 901 

n 
(ppb) 
Js1.m 
42.233 
10.m 

It 
(ppb) 

21.m 
0.000 
0,000 

166 



i ) o.m 0.006 
.g b t.m 0.010 
,a 7 o.m o. 012 

8 0.760 0,017 
9 1.614 0.018 

10 0,088 0.m 
11 5,931 0.045 

u 12 2.m 0.010 
14 0.004 0.008 

6 15 z.m 0,013 
1& 2.101 0.014 
17 -0.005 0.001 

u 18 -0.063 0,009 
e 19 1.m 0,016 

20 l.566 0,018 
21 t.m 0.027 
22 0.001 o.m 
24 o.m 0.004 
25 -0.032 O.OOl 
26 8.530 0,040 
27 o.m 0.001 

0 28 0.011 0.004 

;N 29 2.m 0,012 
lO 0.404 0.018 
31 o.m 0.00, 
32 1.m 0,027 
33 0.196 · 0.006 

,.34 1.m 0,006 
1 M 35 0.277 0.003 

36 3.m 0,013 .,n n 12,427 0,122 

~ 38 2.416 0.002 
l9 0.806 0,002 

,~ 40 5.163 0.031 
42 0.092 0,019 
u 0.768 0,005 
44 2.705 0,011 

:"') 45 0.012 0.004 
·--------------------------------------------------------------0,.. 

~nlity 1: CCY-2 Ideatit1 2: CCV 12:10 PK Ji1a.r7 22, 1992 
sk •••e: All_SIK 
1ple Wei•bt : 1.0000 Solution Volm : 1.00 
-Puk Inteqntions : l Off·Pe•l lnte9r•lions: 1 

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

lD 

D. 
R.S.D. 

ID 

J. 
R.S.~. 

Zr 
( ppbl 

-~.106 
1.m 

40.585 

• 
I pp~) 

-21s1.m 
584.470 
24.481 

Sr 
(pp.) 

0.182 
o.m 

65.4&5 

11 -
( ppb) 
m.m 

3.857 
o.ao, 

)i h Hq 
(pp•I (,Pb) (pp1) 
-m.m 17.422 -2m.m 

21.203 3.271 m.1,, 
12,251 18.775 20.m 

cu- Li Co-
(pp., (p,b) ( ppb) 
501.m o.m 497,471 

2,268 0.816 2,840 
o.m 161.658 0,571 

" 
;.& _..,, 

WHC-SD-WM-DP-025 
ABD~NDUM ?·REV. 0 

• 

Sa Si- Al-
I ppbl ( ppb) ( PP•l 

2.m m.467 478.102 
2.m 12.m 1.m 

,o.m 2.m 1.581 

Ni_ L1 h 
(ppb) ( ppbl (ppb) 
490,450 -6,711 o.m 

3,192 2.m o.m 
0,651 34.&48 87.962 

--· :167 



ff, Ci~ . c,.... Nd 
(ppb) (ppb) (pp•) ("bl 
500.m m.m m.m -35.855 

4.761 2.787 10.m 24.004 
n o.m o.m 2.054 66.946 

"• ... As..... Hi-
I ppb I ( ppb) (ppb) I ppbl 

nm 0.761 498.698 481.488 503.886 
S.J. 4.329 2.466 21.m 5.404 
? i.S.D. m.m o.m 4.389 1.073 

Ti- Cd- ·- l-
(ppb) (ppbl ,,,., (ppbl 

fte;.n 500.m m.m m.m 4949.677 
S.D. 1.7l0 4.838 o.m a.m 
? ~.S.D, o.m 0.971 0.082 0.180 

JI-
I ppb) 

llffl 517.264 
· S~D. 31.313 

~SJ. 6.054 

0" ----------------------------------------------------------------------

~ ected Counts SWistics 
m: ALLJift 

12:12 Pft lmuy 22, 19'2 

··-i9ht : 1.0000 Solulioo Yoluu : 1.00 
D~ Jb9ritiDDS : 3 Off-Put hh,ulim : I 

qaj7te Chmel ftm lpulses S.J. lpulm u.s.1. lpulm 
----------------------------------------------------------------------
h­
Sr 
i{) 

t 
Sa 
Si 
Al 

Zn 
Cu 
Li 
Co 
Hi 
Li 
Eu 
Fe 
Ci 
Cr 
lld 

h 
p 

1 
2 
• J 

5 
6 • 
7 
& 

' 10 
II 
12 
14 
15 
16 
17 
18 
19 
20 
21 
22 
24 
25 
26 
27 

0,004 
-0.014 
-0.052 
0.004 
1.m 

-o.m 
0.087 
o.m 

-0.029 
o.m 
o.m 

-o.m 
-0.008 
-o.o,o 
-0.003 
-0.087 
0.001 
0.171 

-0.007 
0.048 
0.002 

-0.041 
-0.023 
0.017 

0.011 
0.009 
0.005 
0.023 
o.m 
0,042 
0.010 
0.054 
0.017 
0.002 
0.006 
o.m 
0.005 
0.015 
0.001 
0.014 
0.019 
0.002 
0.011 
o.m 
0.016 
0,014 
0,016 
0.002 

Ce • Sa - liow p 
{ppbl t,,., I ppbl I ppb) 
-21.821 -65.442 m.m 30.983 
10.m 8.956 2.391 7.150 
47.m 13.m 0.470 23 .076 

fto- St"' A9 _. ,~-
(ppbJ I ppbl ( ppb) (Fpb ) 
m.m m.m 517.410 480 . 528 

8.181 1s.m I .701 4.408 
1.m 3.260 o.m o.m 

RD- Sb ._, v_ h"' 
(ppbl ,,,., ,,,u l"bl 
498,111 m .. m m.m 482.457 

2.m ,1.m l.m 1.751 
o.m 18.871 0.712 0.404 

WHC-SD-WM-DP-025 
ADDENDUM 7 REV 0 

.. 
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A 

WHC-SD-WM-DP-025 
s 28 o.rn 0,007 · ADDENDUM 7 REV 0 
ftq Z9 0,006 0.001 
As 30 -o. 004 0.007 ~ t; I 
fl• 31 U17 0.031 
ft~ ., 

J• 0.007 0.012 
5e n -o.m 0.010 JJ 

Ag 34 -0.llJ 0.010 
Pb n -o.m 0.007 
Ti 36 -0.119 0.007 
Cd J7 -o.m 0.022 
J 38 -0.001 0.016 

39 -o.m 0.009 
ftD 40 -o.m 0,006 
Sb 42 -0.011 0,014 
y 4l 0.017 0.004 
h 44 -o.oo, 0.001 
Tl 45 -0.058 0,010 
----------------------------------------------·-------------------

l~eatit7 1: CCJ·2 Identity 2: CCI 12:12 Pft Jmuy 22, 1992 ,,, 
h N m : ALL_slft 
Suph liriqht : 1.0000 Soh lioa Yohn : 1.00 
On ~ , t lntegr•tions : 3 Off·Pt•l lat,gritioas: 1 
-----------------------------------------------------------------

Zr Sr Ii Ti Hg S1 Si Al ,,,., (ppbl (ppb) (ppU 1pp1) (ppU (p,b) ,,,., 
hiD -9.681 -o.m -2.m 10.m -zm.m -5.m -17.572 ·l6,052· 
s. 4.m o.m 4,764 ll,m 572.603 9.178 6,705 22.223 
~ R.S.~ 51.6l8 36.834 202.m 128.616 21.m 164.342 38,158 61.640 

• Zn c • Li Co Ni Li El ,.,.., 
I ~P•I (ppb) (ppU (ppb) ( ppb) (ppb) (ppU lppb I 

~un ms.m ·28,721 -2.037 -2.388 -1.047 -, .042 2.m -o.m 
), t:· 528.603 o.m 1.261 1.m 1,129 3.307 4.027 o.m 
: R.S.:. 43.0l7 o.m 61.893 53.m 101.m l6.m m.m 96.771 

Fe Ci Cr 114 Ce Sa h , 
( ppb) ( ppb) '"''· (,Pb) (,Pb) (ppb) (ppb) (ppb) 

HAO' -1.588 -14.m -o.m -11.114 -122.246 -93.779 -1.371 u.m 
.}. 5.m 0.260 4.183 22.m 42.782 42. 108 o.m 12.m 
R.S.D. 373.644 1.m m.m 200.127 34.m 44.m 70.420 74.892 

s P.. h Ni fto St A• Pb 
I ppb) (ppb) (ppU ("bl (ppb) (ppb) (ppbl ( 'pbl 

~in 12.m ·l.357 -9.005 -38.902 -3.615 ,1.m -3.m -6).978 
.D. 7.567 0.206 8.873 18.804 3.665 21.m 3.175 12,303 
R.S.~. 23.578 6.122 98.528 4a.m 101.382 0.867 84.m 18.647 

Ti Cd I I ftn s• y h ,,,., ( ppb) (ppb) (ppb) ,,,., (ppb) (ppbl (ppbl 
·•n -2.926 -2. 400 1,872 -s2.m -o.m -22.762 -s.m -o.m 
.D. o.m o.m l.002 54.267 o.m n.m z.m 0.178 
k.S.D. 31.m lt.781 160,372 65.497 119.766 m.m 47.373 75.011 

Tl 
(ppb) 

iA 14.400 
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S.D. 
? R.S,P. 

75.001 
520.844 

CorrEcted t,u,ts Statistics 
T.sk naae: ALL_Slft 

12:16 Pft Ja11•r1 22, 1992 

su,1e Veighl : 1.0000 Salatiaa Valm : 1.00 
Ca-Peat lnte•ratioas: l Off-Ptak lateqratioas: 1 

WHC-SD-WM~DP-025 
ADDENDUM 7 REV 0 

Aulyte Chmel nm lpulses S.J. lpalm 

0.005 
0.004 
0.009 
0.012 
0.024 
0.010 
0.025 
0,182 
0.020 
0.005 
0,002 
0.007 
0.003 
0.005 
0.001 
0.009 
0,016 
0.038 
o.m 
0.076 
0.011 
0.009 
0.007 
0,005 
0.088 
U07 
0.011 
2.986 
o.m 
0.005 
0.006 
0,004 
0,004 
o.m 
0.017 
o.m 
0,006 
o.m 
0.003 
0.001 
0.005 

U.S.D. lpulm 

,. 

Ir 
Sr 
Ii 
h 
Hg 
Sn 
Si 

Li 

Ce ..,.. 
h 

Na 
fto 
Se 
~9 
Pb 
Ti 
Cd 
I 
I 
fta 
Sb 
V 

Bf 
Tl 

1 
2 
3 
5 
6 
7 
8 
9 

10 
11 
12 
14 
15 
16 
17 
18 
19 
2G 
21 
22 
24 
25 
26 
27 
28 
29 
JO 
Jl 
J2 
3J 
34 
35 
3£ 
37 
38 
3' 
40 
42 
43 
44 
45 

0.046 
o.m 

-0.049 
0.029 
1.562 
o.m 
2.442 

37.m 
0.117 
o.m 
o.m 
o.m 
0.001 
0.012 

-0.003 
-o.m 
O,J09 
5.117 
1.027 
0,211 
0.077 
0.004 
0.082 
o.m 

16.823 
1.027 

-o.m 
764.006 

0.100 
-o.m 
-0.085 
-o.m 
-0.065 
0.149 
3.376 
9.203 
0.037 

-0.005 
0.026 

-0.007 
-0.058 

ldutit7 1: U34 Saa llAP891-2 !du ti ty 2: 10al-50al 12:24 PR JaaaarJ 22, 19f2 170 



hsl Dm : All_Slft WHC-SD-WM-DP-025 
Solutioo ·vo)a1t: Su?lt Weight : l.0000 1.00 ADDENDUM 7 REV O 

On·Pul hteqntim : 3 Off·Peik lnlegrltions: 1 
----------------------------------------------------------------------

Zr Sr Ii h 
( PP• l (ppbl (ppb) (ppb) 

ftw s.m S,018 1.344 25.m 
u. 2.017 0.137 e.m 6.884 
t E.S.D. zi. ,o, 2.737 m.m 26.746 

- V Zn Ca Li 
(ppb) (ppb) (ppb) (ppb) 

"m ·3871.517 -11.847 57.814 1s.m 
u. m.m o.m o.m 0.71& 
t R.S.). u.m 3.832 o.m 3,927 

Ft Ci Cr Nd 
(ppb) (ppb) (ppU (ppb) 

ftun ,,.m m.m 40f,857 54.040 s.,. 5,229 6,322 6.103 33.m 
~ t.S,I, 5.433 0,676 1.m 62.230 

s "' As Nl 
I ppb) (pp.) ,,,., (pp.) 

fttlD lBlll.670 206,467 -10,053 mm.m 
S.), ,,.m 1.439 u.m 1m.,oo 

- ~U.D, o.m o.m m.m o.m 

"" Ti Cd I l 
(ppb) (ppb) (ppb) (ppb) 

4.061 9,601 m.&74 m,2.m 
S.D, 0.460 2.m 3.m m.m 
t t,S,9. 11.m 23,629 o.m o.m 

., 

Tl 
( ppbl 

t?Rm 16.794 
' 5. D. 32,393 
a,.? i,S,), 1'2.882 

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

Comcted Couts Slltistics 
li>l nm : ALLJift 

12:26 Pft Jmuy 22; 1992 

Si1ple Veiqbt: 1.0000 Sol1tion Yolutt: 1,00 
OD·Puk hteqnhm : 3 Off-Put hh9ntions : 1 
----------------------------------------------------------------------
Anilyle Chmel nm lpdm S.D. lpulm U.S.D. lpdm 
-·--------------------------------------------------------------------
Zr 1 0.004 0,009 
Sr 2 o.m 0,005 
h J -0,094 o.m 
i. 5 -0,016 0.010 ~- i 1,604 0,028 

7 0,057 0.040 
S1 8 3,068 o.m 
Al 7 150,337 o.m 

H, 
(P,1) 

-m.m 
1341.083 
m.m 

Co 
(~pb) 

1.047 
o.m 

'4.285 

Ct 
(ppb) 

83,1'9 
28,985 
34.m 

fto 
(~pb) 

24,SO& 
t.m 
6.307 

ft1 ,,,., 
. 2.m 

o.m 
21,244 

Sa 
(ppbl 

9.m 
2.103 

22.m 

Ni 
lppU 

H.m 
1.m 
7,912 

51 
(ppb) 

40.091 
25,612 
63,885 

Se 
(ppb) 

-5,646 
11.m 

201.m 

n 
(ppU 

t005 
77.973 

1113,096 

J 

Si Al 
(ppb) (ppb) 
1637.746 um.m 

11.m 74.m 
1.m o.m 

Li Ea 
(ppbl (ppb) 

1.m 1.m 
2.325 o.m 

173.029 31,741 

h p 
(ppU (pp., 

4.849 445&.m 
o.m 32.764 
8.186 o.m,, 

Ag ,. 
(ppbl (ppb) 

4,900 -2,.m 
1,683 6,632 

34,337 27,042 

V h 
(ppb) (ppb) 

o.m 0,059 
1.m 0,103 

m.m 173.101 
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~ 

V 10 o.m 0.027 · WHC_~so- WM-DP.-025 
Z1 II 3.177 0.046 ADDENDUM ·? REV 0 
rn 12 0.318 0.011 

14 o.m 0.016 
15 -0.015 o.m 
16 0,008 0.009 

l • 17 -o. 006 0.001 
Eu 18 -0.093 o.oo, 
Fr n o.m 0.010 
Ci 20 40.001 0.761 
Cr 21 2.448 O,OOl 

I Nd 22 0,084 0,080 
I Cr 24 0.004 0,013 
I 

S1 25 -0.264 0,009 • I 
h 26 o.m o.m I 
p 27 1.m 0,016 I 
C 28 21.779 0.120 I . 
ftg 29 1.512 0.004 I 
As lO -0.004 0.010 I 

I 
Ill 31 -22.m 0.000 I 
fta l2 0.309 0.013 

JJ 0.052 0.018 
34 -0.118 0.007 
35 -0.012 0.012 
36 -0.098 0.009 

Cd 37 0.576 0.029 ..,_ 38 4.090 O.Oll 
39 l5.614 0.059 

I 40 0.157 0.002 
42 -0.016 0,005 
43 0.039 0.003 

.l• 44 -0.005 O,OOl 
rt 45 -0.04l 0.008 

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

Idntity 1: Rm Su mPllH Identity 2: 1011·5011 12:2' Pft ~mur 22, 1m 
sk Dile: All_Sift 

Silple Veiqbl: 1.0000 Salutia1 Vol11e: 1.00 
61-t-uk Iat,,utiaas : l Off·Prit lote9i1tio1s: 1 
----------------------------------------------------------------------

Zr Sr Ji h H• Sa Si Al 
(ppb) (pp') ,,,u (ppb) (ppa) (ppU (pp~) (ppbl 

ftun -7.828 7.116 -44.m -1.187 1698,lll 14.329 2077 .481 &1408.770 s.,. 3.795 o.m l2.496 5.849 1601,llO 8,717 26.620 203.llO 
: R.S.D. 38.m 2.518 7l.258 m.m 94 .301 £0.849 1.281 o.m 

M Zt c, Li Co Hi ll Et 
I ppb) (ppb) (ppb l (PJ~) (pp'I (ppb) lppb) (ppb) 

Kuo -12m.m 241.921 61.m 17.088 -2.616 u.m ·10.llB -1.m 
S.D. 817.812 l.973 z.m 1,624 2.768, 2.119 2.m o.m 
, R.S.J. 6.359 1.642 3.920 9,504 105.792 15,926 21.m 45.701 

Fe Ci Cr Nd Cr Sa h p 
( ppb) ( ppb) ,,,., ("bl ("bl ipp~) ,,,~, (ppb) 
198.302 6567.m m.m -42.m -rn.m -745.541 5.028 8796.487 

J,197 m.m 1,213 35.m l5,745 21.m 0.897 97.312 
t R.S.I. 1.612 1,716 o.m Sl.425 Jo.m 3,653 17,839 1,106 
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WHC-SD-WM-DP-025 
·ADDENDUM 7 ~EV O 

s "• As Ni 
( ppb) (ppb) lPP•I ( ppbl 

nei• 23403.990 306.138 -,.m ·1403l.m 
~ m.m 0.896 11,608 0.000 
: k,J,f. USS o.m 128.447 0.000 

Ti Cd I l 
( ppb) (ppbl ("bl ("bl 

ftHD -o.m 26.587 794,122 208244.487 
S.b. 1.181 1.rn 5.912 m.m 
i k.S.D. 450.m 4.347 0.744 0.160 

Tl 
(pp'l 

nm m.m 
5.1. ~7.019 
i R.U. 46.677 

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

~mhd Counts Shtistics 
list Dilf: ALL_Sln 

12:33 Pft hmr7 22 1 1992 

pit VeiaH : 1,0000 Sohltioa Volm : 1.00 
On·Peit l1te9r,tio1s: 3 Off·Ptik late9rilio1s: 1 

-,.----------.-----------------------------------------------------
An,lyte Chinnel fte,n lp1lsts · S.D. lpalses 

z 
r 

li 
Tl 

Sn 
!r 
Al 
r 

u 

Li 
Co 
Ni 
Li 
Eu 
Fe 
Cl 
Cr 
Nd 
Ce 
Sa 
h 
p 

s 
ftq 
As 
Ill 
no 

2 
j 

5 
6 
7 
8 

' 10 
11 
12 
14 
15 
lo 
17 
18 
19 
20 
21 
22 
24 
25 
26 
27 
28 
29 
30 
ll 
32 

0.020 
0.042 

-o.m 
o.m 
1.m 
o.m 
o.m 

25.976 
0,087 
o.m 
0.109 
0.026 
0.043 
o.m 

-0.004 
-0.077 
0.377 
7.386 
0,462 
0.124 
0.034 

-o.rn 
0.042 
0.269 
3,711 
0,280 

-0.017 
403.943 

o.m 

0.006 
0.005 
0.012 
0.015 
0.012 
o.m 
o.m 
0.114 
0.004 
0.005 
0.003 
0.010 
0.011 
0.015 
0.000 
0.009 
0.005 
o.m 
o.oos 
0.024 
0,005 
0.004 
0.007 
o.m 
0.039 
0,002 
0.007 
1.m 
0.00$ 

ia.s.1. lpulm 

ftD · Se 
(ppbl I ppbl 

87.276 68.m 
4.012 so.m 
tm n.m 

ftD s• 
(ppb) (ppb) 

10.m ·50.778 
0.166 21.m 
1.617 48.m 

~ 

Aq Pb 
( ppbl lppbl 
-tm -n.101 
2.146 20,201 

39.847 80.460 

V h 
(ppb) I ppb) ,.m 0.474 

i.m o.m 
11.m 99 .208 

· I 
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· 1 --- -
WHC-SD-WM-DP-025 

St 33 -0.016 0.008 · ADD.~NDUM 7 R-EV O 
Ag 34 -0.110 0.003 

35 0,023 0.016 ·_- ~ 

36 -0,102 0.004 
37 0.037 0,019 
38 0,836 0.012 
39 ,.m o.m 

na 40 o.m 0.005 
Sb 42 -0.010 0.017 
V 43 o.m O.OOl -. Be 44 -o.oo, 0.001 
Tl 4~ -o.m 0.003 
------------------------------------------------------·---------------

14ntity 1: nl5 Su llAPllH ldulil7 2: lOaHOal-211-1211 1Z:l4 Pft Jumy 22, 1972 
hsk am : ALL_m 
S,iaplt Veight : 1.0000 Sohtioa Yohn : 1.00 
Oa-Fr,ik lateqrilions: l Off-Pe,ik l1tr9r1tio1s: 1 
-------------------------------------------------------------------

Zr Sr Ii Ti "' SD Si Al • ,,,., (ppb) ,,,., (pp') (ppa) (ppU ,,,.) ,,,.) 
""Rea -z.m 1.238 -14.114 21.m -156&.0lS l,674 m.206 10459.120 

S.D. 2.830 0.176 12.388 9.072 667.349 8,401 l.o07 46.m 
~ k.S,J. lll.m H.240 87,773 33.m 42,614 221.m 0.680 0.448 

V Zt Ca Li Co Ni Li El 
I ppb) I PP•l (ppb) (ppb) (ppb) (ppb) (ppb) 1,,.1 

-2334.607 32,m 11,888 2.m 10.m 146.612 -1.m -0.241 
124. 101 o.m 0.728 o.m 2.m l.m 0.000 0,607 

.. A,.,,D. 5.llo 1,-408 5.241' 36,032 22. )50 z.m 0.000 252.087 

N ff c. Cr N• Ce Sa h p 
(pp.) ,,,.) ,,,u (ppb) (ppb) (ppb) (ppb) (ppb) 

-lm 117,838 1111.m m.~41 14.032 -ll,689 -lll,888 2.m ma.m 
S,D, 1.456 5.m 1.7'0 10,724 12.m 10.m 0.430 28.599 

k.S.D, 1.m 0.480 0,965 7'.425 36.m 7,806 17 .307 1.811 

a- 5 "• As N• Ro St A9 ,. - I 

(ppb l (pp'l lppU ,,,., (ppb) (ppb) (ppbl (ppb) 
ftun 3982.069 52,m -24.583 245568.104 11,249 57.502 -2.941 36. 784 
S.D. 41.6&5 o.m 7.832 1181.418 1.m 22.m o.m 27,492 
~ k.S.}, 1.046 0.672 31.m 0.481 1l.m 37.m 26.141 74.738 

Ii Cd • l b s• V h 
I ppbl (ppb) (pp') I ppbl (ppU (ppbl (pp~I (ppU 

fle.n -o. 786 ).m 164.m 3&m.1os 2e.m -u.m o.m ·0,17B 
s.o. •>.m 0.747 2.m 1&7.687 o.m 97,617 1.783 o.m 
? k.U, 69.389 14.m 1.466 0,461 1.646 m.m 774.598 m.m 

Tl 
(pp~ I 

Nm 7.216 
S.), 1',00£ 

m.m 

-----~---------------------------------------------------------------
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I 

I 
I 
I 

Cormlrd Cmls Shlistics 
h;t am : All_51ft 

12:39 Pft hmry 22, mz WHC-SD-i;,M-DP-c025. 
ADDENDUM 7 REV O 

Smlr Weiqbt : 1.~000 Solutioc Value : 1.00 
r ·: lahqr•lions : 3 Off-Puk hhqntim : I 

Aulyh Chmtl ftm lpulses S.D. lpulm ?R.S.D. lpulm 

Zr ·0.027 o.m 
Sr , o.m O.OJO • 
ti l ·0.136 0.020 
h ~ ·0.083 0.037 
H~ 6 1.518 0.027 
SD 7 -0.051 0.OlO 
t ' .1 8 uu 0.025 
Al ' 5o.m o.m 
I 10 0.10l o.m 
Z1 1J 1.663 o.ou 
Ca 12 o.m 0.020 
Li 14 0,256 0.031 
Co IS -0.056 0.025 

16 -0.020 0,029 
l• 17 -0,004 0.001 
ft,! 18 -o.m O,Oll 
r, 19 o.m 0.012 
~ 20 9,661 o.m 

k. 21 1.m 0,00& 
u~ 22 -o.m 0.121 
e 24 . -o.m o.m 

S1 25 -o. 156 0.052 .. 26 -0.047 o.m 
p 27 1.202 o.m 

28 28.230 o.m z, 1.140 0.Oll 
30 -o.m 0.004 
31 1256.078 21.m 

fto 32 o.m 0.012 
:s 33 -0.004 0.010 
Aq 34 -0.142 o.m 

35 -0.019 0.014 
Ti 36 -o.m 0.020 
Cd 37 0.232 0.036 
I 38 3.450 0.039 

39 12.m o.m 
ftD 40 0.027 0.004 
H 42 -0.004 o.m 
V 4l 0.007 o.m 
Je 44 -0.010 0.003 
Tl ~5 -0.104 o.m 
·-------------------------------------------- ------------

Identity 1: Rm s .. 13AP891-4 lde1tit7 2: 1011-5011 12:40 Pft J•a14ry 22 1 1992 
hsk am : ALL_m 
Sup!• bi.ht : 1.0000 Sol1tio1 Voluae: 1.00 
On · '.ntequtions : 3 Off·Pe•i l1te9r•tio1s: 1 
--------·----------------·----------------------------·•--·-------------

Zr Sr Ii h H9 Sa 

I 
-1 

Si Al 

1.75 



ftm 

. ~. 

ftun 
S.I. -
? R.S.D. 

ftm 
S.). 
z u.i. 

? R.S.J. 

!ti• 
S.), 

•. s.1. 

~ Q. 
l 0R.S.D. 

(pp•l 
·23.179 
12.m 
56,021 

I 
(ppb) 

-ma.m 
1294.166 

o.m 

ff 
( ppb) 
u.m 
3.967 
9.608 

s 
(ppbJ 

30399.737 
m.m 

1.834 

Ti 
lpp•l 

-5.327 
2.630 

49 .364 

ll 
(ppb) 
·llB.448 
m.m 
72.129 

G:t,mted Couts Shtistics 
Tisk me : ALL_m 

,,,u 
2.m 
t.m 

49 .010 

Zn 
( ppb) 
110.m 

1.m 
1.205 

Ci 
( ppb) 
m2.m 

38.045 
2,450 

"• (ppbl 
m.m 

2,737 
1,191 

Cd 
(ppbl 

12,889 
1.m 

11.117 

( PP•I 
·86,699 
20.m 
23.227 

Cu 
(ppbl 

67.173 
4.476 
6.494 

Cr ,,,., 
m.so2 

z.m 
o.m 

As 
("bl 
·19,181 

4.864 
25.360 

I 1,,., 
670.137 

1.m 
1.m 

(ppU 
·40.781 
23.287 
57.101 

Li 
(ppbl 

25.968 
3.079 

11.m 

Nd 
(ppb) 
·101.770 

54.023 
53.073 

Ni 

("bl 
mm.m 
12996.083 

1,702 

I 
(ppU 

73028,0)2 
1007.989 

1,380 

12:47 Pl Jmuy 22, 1992 

Suplr Veigbt : 1.0000 Sohtio1 Volm : 1,00 
Oa·Pui lotf9ntiou : 1 Off-Put hbqntiou : 1 

. I PP•l. 
-mo.m 
1m.m 

48,336 

Co 
(ppbl 
·11.811 

5.540 
46,908 

Ce ,,,., 
-279.274 
140,Jol 
50.402 

fto 
(ppb) 

11.m 
1.m 
u.m 

"· tppO 
1,316 
o.m 

29,766 

I ppbl • 
· ·9 .406 

&.m 
6'.408 

Ni 
(ppb) 

,.m 
,.m 

96.116 

51 
(PP') 
-m.m 
m.m 
15.121 

s, 
(ppU 
-19.347 
21.m 

146.716 

n 
(ppU 

14.009 
n.m 

m.m 

(ppb) 
17?1,408 

11.m 
0-981 

Li 
(ppb) 

-2.m 
4.6)0 

m.m 

h 
(ppU 

-2.842. 
2.716 

95.549 

Ag 
(ppb) 
-12.m 

7.046 
55.m 

¥ 
(ppU 
-12.122 

a.m 
69.m 

WHC-SD-WM-DP-025 
ADDENDUM 7 REV 0 

~ulyte Cbmel ftm lpulm S.I. lpulm ZR,S,I, lpllim 

Zr 
Sr 
Bi 
h 
Hg 
SD 
Si 
Al 
V ,. 

Co 

1 
2 
3 
5 
6 
7 
8 
9 

10 
11 
12 
14 
n 

0,008 0.004 
0.099 0.004 

-0.099 0.018 
·0.021 0,012 
1.m 0,016 
0.064 o.m 
3.m 0.029 

m.m 0.829 
0.342 0,043 
o.m 0.098 
0,516 0.007 
o.m 0.006 

-o.m 0.004 

(ppbl 
2om.m 

301.003 .. 
- . 

1,464 

El ,,,., 
·l.678 
2,170 

59.012 

p 
(pp.) 
7353.801 
m.m 

1,903 

,. 
(ppbl 
-37.m 
24.292 • 
64.008 

It 
(ppb) 

-o.m 
o.m 

121.m 

--·:176 



Ni 16 0.014 0.010 W~C-SD~WM-DP-025 
Li 17 -0.006 0.0~1 ADDENDUM 7 REV O 
Ea 18 -0.088 0.007 
re 19 o.m 0.004 

20 8.017 o.m 
21 2.m 0.Oll 

Md 22 o.m 0.030 
te 24 -0.002 0.010 
Sc n -0.082 0.009 
h 26 0.020 0.008 
p 27 1.495 0.016 
5 28 2,.m o.m 
ftg 29 1.125 0.016 
As 30 -0.010 0.004 
Ni 31 -20.070 0.000 
fto 12 o.m 0.011 
St 31 0.036 0.007 
Ag 34 -0.118 0.006 
p~ 3) -0.013 0.012 
Ti 36 -o.m 0.009 
Cd 37 0.529 0.013 

38 3.666 o.m 
39 28.073 0.287 

;-~~ 40 0.026 0.004 
s• 42 -0.017 o.m 

43 0.020 0.003 ,-

h 44 -o.m 0.001 
·H· 45 -0.076 0.004 

' ------------------------- . -----------------------------------------
I":' 

..,_r\ 
ldn u ty 1: R937 Su 13AP891-5 Idutit7 Z: 101HOal 
nt am: m_m 

iZ:50 PK Jmuy 22, tm 

Suplr MeigU : 1.0000 SolltiDI Yalm : 1.00 
!ptik I1lttr1tio1s: 3 Off·Pt•t l1ttfritia1s: 1 

-------------------------·•-------------------------------------
Zr Sr Ii Ti H9 Sa 

(ppb) ,,,~, lppb) (pp)) (pp1) lppU 
llti, -7.774 3.480 -n.m -4.m m.m n.m 
&A, 1.666 o.m 18.184 7.160 m.m 5,524 : ~.s.,. 21.436 4.494 36.561 164.408 90.671 34.645 

• 11 Cu Li Ca Ni 
(,Pb) ,,,., (ppU (ppb) (ppb) (pp~) 

ftean -1om.m 44.m 105.967 21.m -4.336 14.m 
S.D. mo.m a.m 1.m o.m 0.809 z.m 
t R.S.D. 13.081 19,129 1,541 2.624 u.m 16.041 

Ft Ci Cr Nd Ct S1 
(pp.) (pp') ,,,., IPP'l ,,,., I ppb) 

ftm 65.m 1280.787 m.m ·17.426 -m.m -212.m 
S.D. 1.115 97.110 1l.m 13.892 27.434 2).046 
i R.S.D. 1,708 1.m 1,476 77.722 20.m 11.m 

5 "' As Ni fto St 
1,,0 ,,,., (ppU ,,,., (ppb) (PJbl 

Kuo l2m.m m.m -16.m -12254.272 67.973 42.130 
S.D. m.010 3.199 4.m 0.000 3,250 20.662 

'1 

~ 
~ 

: ~ 

Si Al 
!ppU . (ppb) 
2236,566 m11.811 

20,274 m.m 
0.906 0.741 

Li h ,,,., (ppU -,.m -o.m 
4.027 0.602 

42,863 61.110 

h p 

(pp~) lppH 
1,173 ,w.m 
0.488 98.292 

41.620 1.072 

A, Pb 
(ppb) (ppb) 

-~.m -26,858 
1,790 21.878 -- 177 



-
Z R.S.D. o.m 1.411 2s.m 0.000 (780 47.044 JJ.241 81.457 

Ii Cd • I Rn Sb V h 
(P?b) (ppb) ( PP•l (ppb) ( ppb) (PJb) ( ppb) (ppb) 

Rua -2.489 24.718 m.m 164J16.424 1.412 -56.0ll -2.rn o.m 
S.D. 1.189 0.508 5.491 wa.m 0.271 26.956 2,058 o.m 
? t.S.J. 47.757 2.m 0.771 1.022 1'.160 48,110 10.m 49.483 

JI WHC-SD-WM-DP-025 
~ - ( ppbl ADDENDUM 71 REV 0 

ftun -127.276 
u. Jl.313 
i 1.5.J. 24.222 

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

tormhd Cmts Shtistics 12:55 Pft Jumr 22, mz 
list. om : All_5Ift 

-Gt1plt llei~bt : 1 .0000 Solatio1 Yola1e: 1.00 • Oa·Pe,l Iategr,tioas: 3 Off·Puk lnte9utioas : 1 . ---------------------------------------------------------------------
Aul7te Cbmd ftm lpulm S.I. lpdm U.S.I. lpulm 
--------------------------------------------------------------------

Zr 1 0.016 0.007 
Sr 2 0.021 o.ooz 

J • -0.068 0.019 . . 5 -0.028 0.010 
6 1.m 0.014 
7 0.005 o.m 

51 8 0.710 0.012 
A ' 1,.m 0.072 

10 0,007 0.012 
. ...JJ 11 o.m o.oo, 

Cu 12 o.m 0.006 
14 0,024 0,009 

Co I~ -0.003 0.010 
. 16 o.m ~.011 

ll 17 -0.005 0.001 
Eu 19 -o.m 0.003 
h 17 0.120 0.008 
Ci 20 2.436 0.006 
Cr 21 0.384 0,007 
lld 22 0,172 0,066 
Ce 24 0.017 0.012 
S1 25 -0.056 0.000 
h 26 -0.001 0.002 
p 27 0.271 o.m 
s 28 t112 o.m 
"~ 2, o.m 0.001 
As 30 -0.023 0.010 
N1 31 336.666 o.m 
fto 32 0,047 0.003 
c. 33 -0.037 0.012 

34 -0.118 0.002 
35 0.022 0.003 

li 36 -.0.113 0,003 
Cd 37 0.022 0.024 --· :178 



-- - - ·---- - - . -- - - -- ___ ....._._·~- - -- -- -

r 
ftn 

y 

BP 
11 

38 
39 
40 
42 
4l 
44 
45 

o.m 
4.745 
o.m 
0,010 
o.m 

-0.007 
·0.076 

0.010 
0.012 
0,008 
o.oo, 
0.001 
0.001 
o.m 

WHC~sD~WM-DP~025 
ADDENDUM 7 REV 0 

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

ldtr,tity 1: m7 Su 13Af891-5 ldtntily 2: 101H01·2al-12al 
List am : ALL_5Ift 
s.1,lp WPigbt: 1.0000 Sol1tiaD Vol11e: 1.00 
DD·Pul Intt,r•tim : l Off-Put hh9ntim : 1 

12:57 Pft Jmuy 22, mz 

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

ftun 
s.,. 
~ R.S.D. 

fttiD 

D. 
: R.,S.D. 

a 
S.D, 
• .S.I. 

,eu 
5 • 
't R.S.D, 

ftu1 

S.J. 
~ k.S,D, 

ftm 
5.D. 
t R.S.J. 

Zr 
( PP• l 

·4.399 
3.081 

10.m 

w 

(ppb) 
m.m 
m.m 
l00, 144 

Fe 
(ppb) 

3&.m 
2.m 
7,111 

s 
(pp.) 
me.m 

41,"1 
o.m 

Ti 
(ppb) 

·2,227 
o.m 

14.804 

II 
I ppb) 
-112.m 

3&.m 
32.136 

Sr 
I ppb) 

0.430 . 

0.078 
18.182 

l• 
(ppb) 

-7.414 
0,740 
9,978 

C• 
(ppb) 

m.m. 
o.m 
o.m 

"' ( ppb) 
39,252 
o.m 
0.302 

Cd ,,,.) 
4.m 
~.'60 

21.044 

Ii 
(ppb) 
·17 ,810 
17 .163 

101.m 

C1 ,,,u 
17.511 
1.383 
7,701 

Cr 
(ppU 
154,441 

2.m 
1.m 

As 
(ppU 
·32.211 
12,510 

.38,827 

I 
(pp.) 
m.m 

1,881 
1.473 

h 
(ppl) 

·8,116 
t645 

n.m 

Li ,,,., 
z.m 
o.m 

36,178 

Nd 
(ppb) 

•o.m 
2,.m 
71,790 

w. ,,,., 
mm.m 

m.m 
0,218 

I 
(ppb) 

2ms.m 
11.m 
o.m 

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

Cc d Couts Shtistics 1:04 '" Juur7 22, 19'2 
Tis, ~••e: ALL_SI" 
S••ple Weigbt: 1.0000 SoluliDI Voluae: 1.~o 
OG·Puk latt,ntioas : 3 0ff·Puk hh9ntions : 1 

"' (ppa) 
-mo.m 

764.326 
6&.407 

Co 
(pp~) 

o.m 
2.m 

1522.197 

Ce 
(ppb) 

·80.250 
32.904 
41.00Z 

fto 
(ppU 

a.m 
0.969 

11.m 

ft, 
(ppb) 

4.285 
o.m 

1,.m 

Sa 
(ppb) 

l.013 
l.197 

106,119 

Ni 
(ppb) 

11.m 
2,466 

ll,031 

S1 ,,,.) 
-m.m 

0.000 
0.000 

s, 
(ppb) 

o.830 
33.074 

m.m 

s• 
(ppb) 

87,551 
45.794 
52.306 

Si 
(ppU 
420.088 

8,147 
1.m 

L• ,,,.) 
-,.111 
2.m 

34.648 

.. 
lppU 

-o.m 
0.091 

'1,652 

,, 
tpp•l 

·5.28l 
0,611 

11.m 

V 
(ppbl 
-,.m 
0,778 

12.m 

Al 
(ppb) 
7817.m 

27,398 
o.m 

Ea 
I ppb) 

-1.248 
0.228 

18.234 

p 

lppU 
1m.m 

l0,S43 
1.m 

P• 
(ppb) 

lS,032 
4,408 

12.m 

)e 

(ppb) 

-o.m 
0,205 

69 .290 

179 



- - - -

-f - . 
~ 

Si 8 t062 0.010 
' Al 9 3.390 0.022 

V 10 6.247 0.079 WHC-SD-WM-DP-025 
ZI 11 23.907 0.104 ADDENDUM 7 REV O 

12 4.m 0.017 
14 u.m 0.120 
1) U60 0.027 

Iii 16 4.m 0.017 
l• 17 o.m 0.002 
Eu 18 1~.m 0.087 
Ft 19 3.984 0,008 
c. 20 32.025 0,189 
Cr 21 2,'80 0.018 
Nd 22 2.m o.m 
Ct 24 o.m 0.012 
Sa 25 o.m 0.010 
h 26 33. 580 o.m 
p 27 0,316 0.008 

' 28 1,077 0.010 " 
ft~ 29 5,666 o.m 
As 30 0.829 0.010 
ll• 31 5.918 0.027 

32 ,.m 0.010 
33 o.m 0,017 
34 3.116 0,012 
35 o.m 0.014 

Ji 36 7. 401 0.040 
-ed 37 46,478 0.407 

l 38 a.m 0,048 .. 
I l7 o.m 0,005 

40 10,102 0.043 
42 0,167 0,006 
43 2,912 0.017 -

BP H 10.m 0.064 
n 0.071 0,007 

-----------------------------------------------------------------------
)dentitr 1: ms h9,STD 10.1-50 ldeatit7 Z: 184BZ,mBAA,ll48AA 1:06 Pft J•nm7 22, 1m 

c,l•sl nm : ALL_SIK . -I S•1ple Mei9ht: 1.0000 Solatioa Yoluae: 1 ,00 
On-Pu~ hte9ntiODS : 3 Off-Put hte9ntim : 1 
--------------------------------------------------------------------

Zr Sr Ii h Hq Sn Si Al 
(ppb) I ppb) (pp•) (ppb) I PP•) ( ppb) (ppb) (pp•l 

fteu 204&.m 1996.382 m.m 902.546 275490.51.6 947.790 Jm.m 1m.m 
S.D. 7.737 11. 966 11.m 11,613 zm.m 5,184 6.705 e.m 
: R, S .D. o.m o.m s.m 1,287 o.m 0.547 o.m o.m 

-- - . ·- .. ---•- ·- --- ··----- ... ------· 
Ni 16 1.798 o.oos 

17 -0.004 0.001 
18 -0.073 0,008 

Fe 1' 1.m O.OZI 
c. 20 3,471 0.006 --·1so 



t 

Cr 21 1.222 0.005 WHC-SD-WM~DP-025 
Ud 22 o.m o.m ADDE~DUM 7- REV 0 
Ce 24 o.m 0,004 

' SI ZS -0.032 0,009 ; 

h 26 8.214 0.015 
p 27 0.011 0,001 
s 28 0.042 0,002 
ftq 29 2.m 0.004 
As 30 o.m 0.011 
u. 31 0.936 0.017 
fto 32 1.m 0.015 
Se 33 o.m o.m 
Aq 34 1.m 0.005 
P• n 0.262 0,007 
Ti 36 3.560 0.008 
Cd 37 11.m o.m 
) 38 z.m 0.009 

l7 0.801 0.007 
ftn 40 4.949 0,026 
Sb 42 0.064 0.010 

43 o.m o.m 
ie 44 2.m 0.007 

,fl 0 0.001 0.007 
---------------------------------------------------------------------

Tliatit7 1: CCY·l Identity 2: CCV 1:11 PII Jmu7 22, Jm 
l}sk 1m : ALLJIII 
Siiph Ueiqbt : 1.0000 Solatioa Yol11e 1 1.00 

hteqritiou : l Off-Puk hteqntioas : 1 
---------------------------------------------------------------

"""' Zr Sr li Ti H9 Sa Si- Al-,,,., (ppb) ,,,., lppU (ppl) lPPU (ppb) ,,,., 
lieu o.m 0.300 -m.m 12,077 -1981,132 -o.m m.m · m.341 

.LA· 2.m o.m 10,874 , 11.m 813,074 6.413 11.m ts.m 
, R.U, 474.560 64.m 5,169 95.909 41,041 872.745 2.708 3,384 

M 
M Za- Ca - Li co- Ni_ Li Eu 

a,. · I ppbl (ppb) (;pb) (ppU ,,,., (ppU ,,,., (ppb) 
llun m.m m.m 484.320 0.404 m.m 466,889 0,001 -0.022 
S,), 2&2.m 1.m 0.784 o.m 1,591 1,053 2.325 o.m 
? R.S.D, '9,499 o.m 0,162 146.487 o.m 0.226 170166.197 2m.m 

Ft- c. - Cr - Nd Ce Sa h_ p 
(ppb) (ppb) ,,,., (ppbl (ppi) ,,,., (pp~) I ppb) 

P.un m.m 530.144 487,011 n.m -4.475 -66.419 487.m -22.m 
u. 6.612 0,920 l.876 26.130 9.875 25,046 o.m l ,m 
Z R.S.I. 1.368 0.174 o.m 117,267 220.m 37.710 o.m 15.763 

s ftg_ As - Mi- no_ s,_ A•- Pb-
(ppb) (ppb) (pp.) (ppb) (ppb) (ppb) (ppb) (ppb) 

fte.n 34.143 m.m m.m m.211 468.620 458.010 m.m m.m 
5.D. 2,158 O.Sll 12,982 10,108 4.m 42,502 1.m 12,303 
? R.S.D. 6,321 0.174 2.m 1.m 0.767 9.280 0.303 2.701 

h- Cd- •- I,.. "'- Sb It y_ h-(,,., (ppU (ppb) lppU IP?bl (ppb) I PP•I 1m1 
h•n m.m 468.981 m.m 4'16.581 m.m m.m 477,480 m.m --· 1.81. 



u. 
: l:.S.D. 

fteu 
5.D. 

1.001 
o.m 

Tl~ 
( ppb) 
m.m 
46.741 

? R.S.J, 10.724 

Corrected Couts Shlislics 
fHt am : All_Slft 

2.m 
o.m 

1.677 
o.m 

42,m 
o.m 

1:12 Pft J•1Yir7 22 1 1992 

Suple MeigU : I.Om SolutiDI Yoluu 1 1.00 
On-Peit lnte9r•tions: l Off-Pe•k lat,,ritioas: 1 

-----------------------------------------------------------------
Aulyte Chinul ftm (pulses S.I. lplim ~R.S,I. lpalm 
·----------------------------------------------------·----------------
Zr 

;;, 
r 

i ,, 
lq 
jn 

; j 

11-

:•M 

0 

:i 

I '• 

e -

d 0--
1 

1 
2 
l 
5 
6 
7 
8 

' 10 
11 
12 
14 
15 
Ji 
17 
18 
19 
20 
21 
22 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
3) 

36 
37 
38 
l9 
40 
42 
43 

0.014 
-0.006 
-0.095 
-0.005 
1.m 

-t).043 
o.m 
o.m 

-0.072 
o.m 
0.046 

-o.m 
0.003 

-0.080 
-o.m 
-o.m 
0.004 
0,096 

-o.m 
-o.m 
0.030 

-0.026 
-o.m 
0.016 
0,023 
0.002 

-0.000 
0.069 

-0.001 
-0.040 
-0.117 
-0.004 
-0.Jll 
-0.099 
0.003 

-0.064 
-0.002 

0,007 
o.m 

0.004 
0.004 
0.010 
0.010 
o.m 
0.030 
0,002 
0.003 
0.010 
0,004 
0.002 
O,OOl 
0.012 
o.oo, 
0.001 
0.004 
0,003 
0.000 
0.004 
o.m 
0.006 
0.006 
0,008 
0,001 
0,004 
0.001 
0.003 
0.009 
0.007 
0.001 
0.004 
0.010 
0.005 
o.m 
0,014 
0,007 
0.005 
0,007 
0.001 

2.m 52.m- 2.166 
o.m 14.178 o.rn 

WHC-SD-WM-DP-025 
ADDENDUM 7 REV 0 

1.283 
o.m 

-- :182 

" 



h 
Tl 

44 
45 

·O.OJO 
-0.065 

0.001 
0.006 

WHC - SD-WM-DP-.025 
ADDENDUM 7 REV 0 

.1 lil7 I: m-3 Idntity Z: m 1:13 Pft Jmuy 22, 1m 
hsl nm : ALLJ!ft 
Silpb WtigH : 1.0000 Sohtia• Yoluu : 1.00 
On·ful lnlt!rilians : 3 Dff-Pul btt9utim : I 

ftua 
S.I. 
! ~.S.J. 

fttin 
S.t. 
Z U.D. 

ftun 
0--S.D. 

: ~.S.). 

s.~. 
• R.S.I. 

fttil 
;,;.,. 
Z R.S.I. 

ftUI 
u. 
? R,S.J. 

Zr 
(ppb) 

-5.280 
1.m 

30.059 

w 

I PP•l 
2528.188 
m.m 
12.286 

Ft 
lPPbl 
-o.m 

0.840 
m.m 

s 
(ppbl 

n.m 
4.310 

23.231 

Ti 
(ppbJ 

-1 .878 
o.m 

32. 971 

Tl 
(pp•l 
·35.887 
3t.m 

IU.m 

Sr 
(pp•) 

-o.m 
0.158 

24.744 

Zt 
(ppbl 
-2,.379 

o.m 
1.106 

c, 
tpp•I 
-26.822 

0.003 
0.010 

"• (ppb) 

-4.110 
0.119 
2.887 

Cd 
lpp•l · 

-o.m 
0.970 

m.m 

Ii 
(ppU 
-45.0lO ,.m 
21.744 

c, 
(ppb) 

-o.m 
o.m 

100.210 

Cr 
(pp)) 

-8.073 
1.394 

17.272 

as 
lpp•l 

-4.996 
3.02, 

60.m 

J 
(ppU 

z.m 
2.768 

. m.m 

h 
I PP•l 

5.346 
6.028 

112,757 

Li 
(ppb) 

-1.m 
0.303 

21.751 

Nd 
(pp)) 
-u.m 
21.597 
u.m 

N, 
(pp)) 

-8. 905 . 
5.242 

58.873 

I 
1,,.1 
-m.m 

38.888 
28.717 

H9 
(ppa) 

-1075.472 
m.m 
2J.m 

Co 
(ppb) 

1.m 
2.6'1 

179.998 

Ce 
(ppbl 
-46.470 
15.085 
32.460 

fto 
(pp)) 

-6.026 
2,173 

36.056 

"· (pp)) 
-6,432 
o.m 

100.m 

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

Corrected Counts Shhstics 
lisk nm: Ul_Slft 

1:15 Pft hmry 22, 1992 

s~1ple Vei9bt: 1,0000 Sol1tioa Volu1e: 1.00 
On-Put lntt9nhons : 3 Off-Put btt9ntim : 1 

b , lytf Cbmel ftm lpllus 

lr 
Sr 

1 
2 

0.030 
0,122 

5,1, lpulses 

0.002 
0.002 

U,S,D, lpulm 

Sn 
tppb) 

-1.m ,.m 
85.717 

Ni 
(ppb) 

-6.m 
2,027 

29.&37 

Sa 
(ppb) 
-~7.m 
16,145 
33.739 

St 
(ppb) 

3'.762 
1,878 
5,082 

s• ,,,., 
n.m 
36.771 
s1.m 

Si 
(ppb) 

_, .840 

1.217 
12,372 

L, 
(ppb) 

-4.026 
4.650 

115.509 

h 
(ppb) 
-o.m 
0.448 

150.111 

A, 
lppU 

-4.876 
1.m 

25.322 

V 
(ppb) 

o.m 
0.674 

74.540 

Al 
(pp.) 
-n.m 

1.084 
5.436 

Ea 
(pp') 

·1.029 
0.231 

22.419 

p 
(P,b) 

8.280 
3,m 

43.176 

Pb 
(ppbl 
-11.m 
16.892 

152.268 

h 
lppbl 
-o.m 

0.103 
28,870 

-- _:183 



Si 3 -0.110 0,011 WHC-SD-WM-DP-025 
h 5 0.006 0.015 ADDENDUM 7 REV O 
u. 6 2.009 0.016 

7 6.107 0.040 
8 o.m 0.010 

Al 9 600.045 2.m 
10 -0.043 0.012 

la 11 0.282 0.007 
C1 12 o.m 0.006 
Li l4 -0.013 0.004 
Co 15 -o. 004 0.010 
Ni 16 -0.036 0.012 
L• 17 -o.m 0.001 
Ea 18 0,074 o.m 
h 19 305,550 0.410 
Ci 10 11u.m 2.m 
Cr 21 0.027 0.004 
Nj 22 3,624 o.m 
Ct 24 0.023 o.m 
S1 25 -8.651 0.005 

~ 26 0.046 0.004 
27 0.017 o.m 
28 2.m 0,015 

ft9 29 951.072 1.m 
R1' 30 0.105 0.017 
Ni 31 o.m 0.012 
ro 32 -0.004 0.008 

33 -o.m 0.019 
34 -0.110 0.001 
35 -0.130 0.008 
36 ·0.081 0.004 

Cf" 37 o.m o.m 
I 38 -0.471 0,008 

39 -0.036 0.004 
ft• 40 1.714 0.010 
sr 42 0.011 0.007 

43 0.029 0.003 
Bl 4~ ·0,000 0.003 

45 -0.079 0.008 
--------------------------------------------------------------------

ldntity 1: lCSA·F ldtnti ty 2: ICSA 1:15 PII JiDKiry 22, 1992 
hst nm : ALL_5111 
Suplt higbt : 1.0000 SolutiDI Voluat : 1.00 
On-Put lnle9utiou : 3 Off·Puk hlt9utiou : l 
------------·---------------------------------------------------------

Zr Sr Ji h H9 
I ppbl (ppb) (ppb) (ppb) ln•l 

bin 
S.D. 

1,909 4.166 ·60.488 11.879 24641.509 
0.916 0.081 10.669 8.627 884.179 

: U.J. 47.'84 1.8'4 11.m n.m 3.m 

I Za t• Li to 
(ppb) I ppb) (ppb) (pp') (ppb) 
1637.602 -a.m 2.341 -1.211 ·0.149 
m.m 0.601 1.m 0.354 2.178 

~ R,S.). 21.m 7.l&l )5.006 2!.266 1m.011 

Sa ,.,~) 
1348.201 

8.736 
0.648 

Ni 
(ppb) 

3.118 
2.701 

86.6U 

Si Al._ 
(ppb) ( ,,. ) 
m.m mm.m 

7.179 m.m 
2.407 o.m 

Li El 
( ppb) (ppb) 
-m.m 9,m 

2.m o.m 
1,480 3.600 

"1.84 --



r,- C• - Cr lld 
(ppb) ("bl (ppb) (pp•) 

ftw V7047.l56 mm.m 12.817 195,041 
s •. l30.20l 438.101 1.394 22.m 
i R.S,D, 0.134 0.231 10.861 11,781 

s "•- as lb 
(,p'I 1,.,1 (ppbl (pp') 

fte•a 837.888 1954•7.870 m.aoo 21,727 
S.L U,145 m.824 20.m 7.047 
? R.S.), 1.m 0,184 u.m 29.702 

Ti u I ' (ppbl (ppU ,,,., (ppU 
ftm 2,052 20,501 ·8'.003 32.008 
S.D. 0.496 1.407 1.m 23.604 
: R.S.D, 24.166 6.863 1.m 73.744 

Tl 
( ppb) 

ftm •m.m 
~~ 56.107 
? R.S.D. 41.116 

,, 
----------------------------------------------------------------------

C rrected Cou~ts Stitistics 1:17 Pft Jmuy 22, 1992 
Ta• : All_SU 
Sup .. ,eiqU : 1,0000 Solulio1 Vohu : 1.00 
O~Ruk htt,ritiOIS : J DfHuk Iatt,nlim : 1 

A ~If Chml fttn lpllm 

2 
5 
11 
T 
H9 
Sa 
Si 
Al 
V 
21 
Ca 
Li 
Co 
Iii 
L, 
EK 
Fe 
C• 
Cr 
Nd 
Ce 
S1 
Bi 

1 
2 
3 
5 
6 
7 
8 
9 

10 
11 
12 
14 
15 
16 
17 
18 
19 
20 
21 
22 
24 
25 
26 

0.016 
0.111 

-0.177 
·0.018 
1.m 
6.129 
0.524 

m.m 
-0.00l 
11.m 
2.232 

-o.m 
2.150 
4.125 

·0.046 
0.062 

305,603 
1146.712 

1,302 
l,531 
0.019 

·8,716 
8.546 

S,), lpalm 

0.020 
o.m 
0.028 
0.034 
0.007 
o.m 
0,022 
J.m 
o.m 
0.16J 
0.029 
0.011 
o.m 
0,074 
0.001 
0,026 
4.189 
7.848 
o.m 
0,167 
0.029 
O,Oll 
0.089 

U.S.J, lpdm 

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

Ce ·S• h , 
(ppb) ( PP•l ( ppb) (ppb) 

·'3.817 •25m.m z.m 1s.m 
1~.Hl 13. 854 o.m ,.m 
21.171 o.m s.m 5o.m 

fto Se A, Pb 
I ppb) (pp•l I PP•l ,,,., 

-1.m ·18.2JO -2.m -231.214 
2.m 51.802 0.176 13.606 

33.289 284.162 6.443 5.884 

fta s, V le 
1,,,1 (ppl) (ppU (ppb) 

31.m ,1.m 2.701 1,304 
o.m 36.896 1.696 0.448 
l.052 40,m 62.786 34.316 
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h4 ,H u.m 0,047 
fto 32 -o.m 0,012 WHC-SD-WM-DP-025 s, 33 O.OOl o.v11 -ADDENDUM 7 R[V 0 
Ag 34 3,262 0.043 
p~ 35 o.m 0.027 --

36 -o.m 0.019 - . 
37 ,4.m o.m 
38 -0.490 0.020 
l9 -0.048 0.022 

fta 40 6.786 0,098 
s, 42 -0.010 0.014 
V 4l o.m 0.021 
h 44 2,745 0.038 
Tl 45 -o.m 0,018 
-------------------------------------------------------·---------------

ldtntity 1: ICSAB-r Identity 2: ICSAI 1:17 Pft Jmuy 22, 1'92 
hst nm: m_Slft 
Siaple Vei•bl : 1.0000 Solutioa Volm : 1.00 
Oa·Pul hte4r.tions : 3 Off·Pul Iate9utiou : 1 
-------------------------------------------------------------------

Zr Sr Ii h H9 51 Si Al__.. 
lppb) ( ppbl ,,,u (pp•J ,,,., (ppU '"" l,pbl 

; .. nm -4.m l.'36 -127.697 ·2,177 24056.604 1m.m 289,821 246138.719 s.». 8,803 o.m 28.198 20.378 409.482 H.424 15.113 1497.529 
% R.U. 200.m 14.m 22.082 m.m 1.m 1,066 5.215 0.608 

• Zr""' Cu,.- Li Co/ Ni/ Li Eu 
M (pJb) (ppbl 1,pu ,,,., (ppbl (ppbl (ppb) (pp)) 

llun 427.281 m.m m.m -2.m 482.'70 m.m -m.m 8.888 
1081.904 13.986 6.571 1.11& 11.300 l&.807 2.m 1.714 

-~··· 
253.207 1.m 1.329 51.m 2.340 1.m 1.m 19.287 

Fe- c ... er- N4 c, 51 Ii- , 
(ppbl (ppb) (ppb) ( ppb) ,,,., (pp•J l,pbl (ppb) 

Kua 97064.m mm.066 m.m m.m -76.m ·25523.241 m.m 64.006 - S.D. mo.m 1&27.846 10.m '2,500 79,443 n.m 5.307 25,024 
? k.S.D. 1.371 o.m 1,'74 40.510 103.714 o.m 1,042 3t,096 

s "• ..... As N• flo s, A•- ,. --1,pbl (ppb) ,,,., ,,,., ,,,., (ppbl (ppbl ,,,., 
flfiD 846,318 mm.m 111.m u.m -7.131 36.8'5 1027.375 774.217 
S.). 52.117 2373.868 11.m 28.838 3.492 45,817 13,261 46.8&1 
: R.S.D, ,.m 1.216 ,.m 212.150 48.m 124.285 1.291 ,.m 

Ti CL I I fln- s• V - a,-
lppb) (ppU ,,,., ,,,., (ppb) 1,,., 1,,., 1m1 

ftm 2.m 979.003 ·92.682 -38.078 m.m -1~.m 489.384 m.m 
S,D. 2.530 2).305 l.922 131.291 s.m 73.771 ll,825 6.762 
: ~.S.D. ,o.m 2.m 4.m 344,798 1.m 468.284 2.m 1,l81 

Tl 
(ppb) 

------------------·-------- ---- ---- - - -- - ---
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WHC-SD-WM-DP-025 
ldutity 1: m l~eatity 2: liast 1:20 Pft Jmu7 n, 1m ADDGNDUM 7 RF;V 0 
fjsl nm : All_Slft 
Suple ~eigH : 1.0000 Solutioa Yoluae: 1. 00 
On·P_••t hh9n tins : 3 Off·Pui hhgntioos : 1 

·---. --------------------------------------------------------
Zr Sr Ii h H~ Sa Si Al 

( n•I ( ppb) lppU ( ppbl tppaJ tppbl (ppb) (ppU 
ftm ·0,878 1.m 52,087 11.m -2452.830 5.364 4.217 m.m 
S.D. l.m 0.277 27.076 3.m m.541 7.187 5.m 14.091 
: U,I. m.so8 20.m 51.m 28.912 20.m lll.988 m.m 9,067 

• Za CM Li Co Ni Li Ea 
( ppb) ( pp.) (ppbl (ppb) (pFbl (ppb) (ppbl (ppbl 

ftm m.m -J.m 2.m 0.303 2,841 l.m -2.m 0,416 
S.I. m.m o.m 2,042 0.904 3,481 l,m 4.m o.m 
? R,S,!, m.m a.m 73.078 2'8,763 m.m 101.m m.m 146,658 

h t• tr Nd c, Sa h , ,,,., (ppb) 1,,u ,,,., ,,,., ,,,., ,,,., ,,,., 
bu 83.429 m1.m 3,844 -20.10, 2,829 -m.m 1.610 -20.m 
s.,. 7,383 4,500 o.m 45.m 29,541 44.779 o.m 21.m 
t:l)S.D, a.m 0,307 30.122 m.m 1044.170 28,U, 40,m 104,043 

5 ft9 As Ni ~o St Aq Pb 
(ppb) (ppU (ppb) (ppb) (ppb) ,,,.) (ppbl (ppb) 

hi 15.m 172.626 -1',837 1.m ·4, 921 H.m ·0,090 -14.013 
S.I. 2.m l,729 l,475 - 12.817 1,914 38.376 1.400 28,800 
i R,S,), 17.160 2,160 11.m · 170.607 38.883 86.124 ' 1560,272 m.m 
M 

Ti t~ I l ftD Sb V h 
~ (ppbl (ppbl lppU ,,,., lppU (ppU ,,,., (pp•l 

fttu o.m 1.724 4.m -47 .812 1.377 -sz.m 0.904 0,712 
S.D, 0.783 1,320 2.m 41.m o.m 74.164 1,783 0,103 
' ' .. ,. 107.222 76,559 60.402 8&.&64 24,487 rn.m m.m 1•.m ~ 

Tl 
(pp.) 

ffftf, lS.m 
S.I. 74.771 

- I t •• I. m.m 

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

Correctei to1ats Slilistics 1:22 PR Jiaa•r1 22, 1992 
l.st nm : All_5Ift 
Siaple Vtig~t: 1.0000 SoluliDI YolMtf: 1,00 
On·Put lnh9ritions : 3 Off·Puk lah9ntim : 1 

Aulyte Chml Rm lp11lm S,J, lpdm u.s.1. lpulm 

Zr I o.m 0,001 
Sr 2 0.004 0.001 
ii 3 -0.031 0.011 
h 5 0.001 0,006 
H9 6 1.m 0.027 
51 7 ·0.030 0,023 
Si 8 0.110 0.004 
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Al 9 0.356 0.046 WHC-SD-WM-DP-025 
M 10 0.021 o.m 

· ADDJNDUM 7 REV 0 
Zn 11 o. )14 o.m 

12 0.264 O.OOJ 
14 -o.ou 0.009 
15 0.442 0 ,014 

Ui u o.m 0.014 
Li 17 ·0.001 0.001 
Eu 18 -0.069 0.003 
ft 19 0.017 0.013 
c. zo o.m 0.001 
Cr 21 0,047 0.011 
Nd 22 0.029 o.m 
Ct Z4 o.m 0.002 -
Sa 25 -0.0ll 0.004 

•• 26 -0.002 O.OOJ 
p 27 0.018 0.003 
s 28 0.021 0,008 
ftg 29 0.008 0.001 
As JO 0.010 0.012 
II• JI 0.053 0.016 

.Ja 32 0.010 0,012 
St 33 -o.m 0.002 

·::a, 34 -0.050 0.003 
P• 35 -0.006 0,004 

36 -~.108 0.002 
Cd 37 0.102 o.m 

38 0,005 o.m 
39 ·U43 o.oot 
40 o.m 0,007 
42 0.032 0.007 
4l 0,160 0.001 

' 44 0.046 0.001 
Tl 45 -0.077 0.006 
--------------------------------·----·---------------------------------

Dti t, 1: CRI-f Heatit1 2: CRI 1:22 Pft Jmu7 22, 1m 
list am : ALLJift 

ple higU : 1.0000 Solutia• Valm i 1.00 
On-tut lnte,ntians : 3 Off-Put hh9ntim : I 
--------·--·-----------------------------------------------------·------

Zr Sr Ii h "' S1 Si Al 
(ppbl ,,,.) ,,,., (ppU (pp1} ,,,.) ,,,u ,,,u 

ftun -un -o.m n.m 8.909 -1m.m -4.850 -1.640 -37.m 
S.D. o.m 0.02l 10.669 J.m 1m.m 5.029 2.661 18.846 
t R.S.I. 5.415 10.189 55,700 40,m 88.067 103.m 162.m 5o.m 

I Za Cu Li Co Ni Li Ea 
( ppb) (ppb) (ppbl (ppbl (,Pb) lpp•l ,,,., (ppb) 

ftun -317.402 11,748 48.933 -1.m 100.018 10.m 12.083 o.m 
S,). 1761.794 o.m o.m 0.882 3.045 J.m 2.325 o.m 
? R.S • .8. m.061 3.347 1.338 n.m l,044 4.m 19.243 86.m 

Fe Ci Cr Nd Ct Sa h , 
{pp~) o,•1 (ppb) (ppb) ,,,., ("bl (ppb) (ppb) 

3.388 -17.069 20,777 -19.363 -2,.m -10.721 -o.m 22,727 

"'"' 4.m o.m 4.245 15. 911 ),478 12.778 0,158 u.m 
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·:, 

-=--
WHC-S0-WM-OP-025 

Co IS 42.052 . o.m ADD~NDUM 7 REV 0 
lli 16 20.789 o.m 
Li 17 ·0.006 0.001 

18 ·0.078 0.010 
1' U.010 0.128 

Ci 20 56. 897 o.m 
Cr 21 12.281 0.107 
Md 22 0.256 o.m 
Ct 24 0.0&7 0.013 
S1 25 -o.m 0.010 
h 26 Ul.213 1.m 
p 27 0,207 0.008 

28 0.137 0.005 
ftq 27 23.184 o.m 
As 30 0.010 t.016 
Ui Jl 16.m. 0.008 
fto 32 0.015 0.009 
St JJ 0.403 0.022 
A~ l4 1.094 0.011 

P• J5 0.001 0.001 
~ - ..... ; 36 -0.121 0.010 

Cl 37 231,510 2.m 
"'1;- 38 24.340 o.m 

J7 0.814 0.007 
40 48.812 0.460 

s~ 42 0.703 0.019 
43 0.018 0.005 
44 -0.008 0.002 
4) -0.060 o.m 

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

...... 
Identity 1: SSH m 1B48AC ldutily 2: hmt 

r.'rlsk am : ALLJIB 
1:29 PB Jmuy 22, 1'92 

~ •pit hiqU : 1.0000 Solltioa Yohn : 1.00 
OP·Pe1t late1r1lio1s: 3 Dff·Pe1k l1te1r•tioas: 1 

---------·-•·--------------------------·-------·------·------
Zr Sr Ii h H! . S1 Si Al 

"' (ppU ("bl (ppbl (ppU (PJI) ,,,., - ,,,., (,pbl 
fttu ·28.020 ,m.m -11.m -1.m -m.Joz mz.m ·32.m -144.619 
S.I. 2.m 67 .007 u.m 8.312 m.m 33.2'0 1,074 10.302 
? k.S.t. 10.m o.m 17,238 110.m 86.603 o.m 3.m 7.124 

• Zn c. Li Co Ni l• Eu 
(pp~) ( ppb) (pp•J ,,,., lppU ( ppbl (ppb) (ppb) 

ftua ·20566.982 9586.985 4741.810 ,m.m m1.m m1.m -8.m -o.m 
S.D. 11VU06 n.m 27 .398 20.m 88.469 49.937 U50 o.m 
? R.S.I. 5.832 o.m 0.578 0.208 o.m 1.m 57.745 187.870 

h C1 Cr 114 Ct 51 h p 1,,,, (ppb) (ppb) ( ppb) (ppb) (ppb) (ppb) (ppb) 
Run 4765.m ,m.341 4877,786 12. 942 56.m -1020.m 9711.463 1195.038 
s.D. 40,m 72.438 42.m a.m 35.m 28.772 72.690 51.'27 
i R.S.I. o.m 0.774 0.872 m.m 63.050 2.820 o.m 4.m 

s "' As N• Bo St Al ,. 
(ppb) (ppbl "''' (ppbl ( ppb) ( ,,,, (ppbl (ppb) 

ftm 59.m m,.m ,.m 9770.&07 -1.m m.022 m.m -z.m 
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.WHC-SD-WM-OP-025 
ADDtNOUM 7 RtV 0 

~--~----------· 
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- · --- - -----=-- --

: U.D, 122.m 0.570 20.m 82.173 20.760 U,.18f 

ftq As lb fto Se 
(ppb) lppb) (pp.) ( ppb) lppb) lppb) 

"'·· u.m -l.014 7.854 -18.228 -2.611 -21.m 
u. 8.088 0.119 14.m 9 .754 l.466 4.757 
: R.S.J. 48.m l.m UO.J67 5l.m m.m 21.767 

Ti Cd I ( fta Sb 
I ppbl (JPU ,,,., (ppU (ppb) (ppb) 

ffUQ -1.528 7.744 l,Oll -12.m 29 .216 201.116 
S.J. o.m 2.054 2.854 s2.m o.m 36.771 
: 2.5.}. 14.846 2'.520 74.m 409.m 2.345 18.103 

n WHC-SD-WM-DP-025 
(ppb) ADDENDUM 7 REV 0 

ftm -119.697 s.,. 43.J02 
: R.s.». J6.176 

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

Cor cted Cmts Shlishcs 1:24 Pft hmr7 22, 1992 
Tis Ult : AllJlft 
SilW Weiqbt : 1.0000 Solution Yohn : 1,00 
On-Pul Megr•tim : l Off-Put httqnfim : 1 
-- -------------. ---------------------------------------------------. 
AQi17t• Cbmel ftm lpulm S.D. lpdm iR.S.I. lpdm 
__ ,.r, ·-----------------------------------------------------------
Zr_.. 
Sr 
Si 
r/ 
Hq­
Sn 
Si :--, 
Al 
V 0-, 

Zn 
Ca 
Li 
Co 
Hi 

i. • 

re 
c. 
:r 
Hd 

I 51 

1 
2 
3 

6 
7 
8 
1 

10 
11 
12 
14 
15 
16 
17 
18 
19 
20 
21 
22 
24 
Z5 
2' 
27 
28 
29 
JO 
31 

0.011 
o.m 

-o.m 
0.042 
1.546 
o.m 
0.728 
1.m 
0.057 
5.818 
2.202 

-0.013 
2.m 
2.m 

-0.00l 
-0.084 
1.m 
3. 516 
1.252 

-0.007 
6.0ll 

-0.041 
8.264 
0.013 
0.040 
2.m 
o.m 
o.m 

0.007 
0.0~6 
0.006 
o.ou 
0.004 
o.m 
0.004 
0.010 
0.008 
0.022 
o.m 
O.OOl 
0.012 
o.m 
0.001 
0.010 
0,047 
0.028 
0.006 
0.084 
0.016 
0.013 
0,050 · 
0.003 
0.018 
o.m 
0,017 
0,021 

------- - --

Ul.389 81.732 

Aq Pb 
I ppb) (ppb) 

1s.m -14.0ll 
~.769 6.m 
4.'31 u.m 

V h 
(ppb) (P,b) 

90.964 v.m 
o.m 0.178 
v.m 1.86J 

- 1 
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fto 

Ti 
Cd 

• 
ftn 
Sb 

)e 

Tl 

~2 
33 
34 
35 
36 
37 
JS 
37 
40 
42 
43 
44 
45 

1.m 
0,1&9 
t.m 
0.276 
UB7 

11.m 
2,376 
0,803 
5.006 
UH 
0.741 
2.m 
o.oot 

0.013 
0.006 
0.003 
0.020 
0,017 
o.m 
o.m 
0.005 
o.m 
0.007 
0.003 
o.m 
o.m 

WHC-SD-WM ::- DP-025 
ADDENDUM 7 RE~ O 

ldtnlil7 1: CCV-4 Idealit7 2: CCV 
l.sk nm : ALL_m 

1:24 Pft J.imry 22, 1992 

Suple biqht : 1.0000 Solution Yoluu : 1,00 
' Dl Ptik lnte9ntions : l Off·Fuk llb9rdim : 1 

: R.s.D. 

Zr ,,,u 
-,.m 
2.m 

n.m 

w 

(pp•J 
h. ~1m.m 
.D. 245,639 

: R.S.D, 17,235 

•n 
SJ. 

a.s.1. 

ftua 
S.I. 
~ R.S,D, 

ftun 
S.D. 
: R.S.D. 

Ft_ 
(ppbl 
487.m 

14,953 
3.068 

s 
( ppb l 

32.282 
u.m 
60.680 

Ti_ 
I ppbl 
m.m 

2.1&4 
o.m 

n­
(ppbl 
m.m 
36.864 

••• s.1. 7.471 

Sr 
(ppbl 

-o.m 
o.m 

120.001 

ZD­,,,.1 
m.m 

1.,00 
0.407 

C• _ 
(PJU . 
m.m 

4.m 
0.848 

a,_ 
(ppb) 

483.148 
3.146 
o.m 

Cd _ 

tppbl 
m.m 

2.979 
o.m 

Ii 
(p,b) 

-184.488 ,.m 
3.324 

Ca-
1,p•l 
487.641 

l,2" 
o.m 

c,_ 
tpp•l 
m.m 

2,211 
. o.m 

As -tppU 
469.446 
20,721 

4.414 

I • 
(ppb) 

m.m 
3.m 
o.m 

h 
(ppb) 

ll,457 ,.m 
28.861 

Li 
(pJbl 

-1.177 
0.301 

25.714 

Nd 
(ppU 
-J9.m 

37 .276 
94.m 

N• -
tppU 
471.660 
12.m 
2,756 

1-
(ppb) 
m8.m 

27.396 
o.m 

H~ 
(pp1J 

-1547.170 
m.uo 
15.m 

Co_ 
(ppb) 
483.717 

2.694 
o.m 

Ct 
(ppbl 
-4J.m 

42.460 
97.092 

fto _ 
(ppb) 
469.624 

l,815 
0.812 

ftn 
(pp.) 
m.m 

3.192 
0.661 

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

S1 
(pp•J 

s.m 
5.538 

,1.m 

Ni _ 
(ppb) 
489.310 

4.260 
0.871 

S1 
(ppU 
-93.779 
36.887 
1,.m 

s, -
(ppbl 
497.527 
16,708 
J.m 

SL. 
lp,U 
m.m 

35.756 
8,404 

Si 
(ppb) 

m.m 
2.841 
0.656 

Li 
(ppb) 

1.m 
z.m 

m.m 

h 
(ppbl 
m.m 

2,996 ·· 
o.608 

A9 -
(ppb) 
504.987 

o.m 
o.m 

v_ 
(ppb) 

482.646 
1.783 
o.m 

Al°' 
(ppbl 
m.m 

3.894 
0.909 

Ea 
(ppU 
-o.m 
o.m 

81,879 

p 

tPJ'l 
-10.m 
n.m 

m.m 

Pb_ 
(ppb) 
m.m 
14.m 

7.136 

PL 
(ppbl 
m.m 

3.837 
0.824 

:1.92 



Zr 
Sr 
!i 
r. 
Hg 
Sn 
Si 
Al 
M 

Zn 
Ca 
Li 
Co 
Ni 
l• 
El 
Fe 
Ci 
Cr 
Nd 
Ce 
51 
.. 
~ 
,s .. 
~ 

K• 
~~ 
11. 

'lt1 
Se w 
!t-
h 
e •. 
) 

ftn 
'Sr 

1 
2 
J 

6 
7 
8 
9 

10 
11 
ti 
14 
15 
16 
17 
18 
19 
20 
21 ,, 
u 

24 
n 
26 
27 
28 
29 
JO 
31 
32 
33 
34 
35 
36 
37 
JS 
39 
40 
42 
43 
44 
45 

o.m 
-0.007 
-0.070 
-0.008 
1.m 

-0.00) 
0.107 
o.m 

-0.041 
0.045 
0.040 

-o.m 
-0.016 
-o.m 
-0.004 
-0.094 
0.011 
0.177 

-0.006 
0.017 
0.021 

-0.030 
-0.004 
o.m 
o.m 
0,004 

-0.010 
o.m 
0,009 

-0.042 
-0.123 
0.001 

-0.116 
-o.m 
0.002 

-0.050 
0.004 
0.008 
0.016 

-0.008 
-0.070 

Identity l: CCl-4 Identity 2: CCI 
lHk nm : All_Slft 

0.003 
0.002 
0.017 
0.007 
o.m 
o.m 
0.026 
0.016 
O.OOJ 
M05 
0.005 
0,008 
0.012 
0,004 
G.001 
0.004 
o.m 
0.001 
0.00& 
0.077 
0,004 
0,006 
o.m 
0,001 
0.011 
0.001 
0.010 
0.014 
0,005 
0.005 
0.004 
o.oos 
0,007 
0.060 
0.024 
0.007 
o.m 
0,004 
0.002 
0.001 
o:oos 

1:27 Pft JilUiry 22 1 1992 

Suple Weight : 1,0000 Sohtioa Voluae : 1.00 
On-fui lntegntions : 3 Off-Put lah9ntim : l 
---------------------------------------------------------------

o.orr-- -----
~ 10 0.680 o.m 
Za 11 m.114 0.897 
Cu 12 20. 990 0.121 
Li 14 96,827 0.202 

WHC-SD~WM-DP-025 
ADDfNDUM 7 REV 0 

1.93 

-_- ' 



WHC-SD-WM~DP-025 
ADDENDUM 7 REV o 

5.b. 5.m J9.918 18.m 4.m 2.~74 
..... ID. ,.no o.m m.m o.rn 213.616 

Ti Cd I 
"" Ip P•) (ppb) I ppb) I ppb l I PP•l 

~ea 
S.D. 

·3, I 88 ,m.m 4714.m 4792.507 4708.141 

? R .S.I. 

ftUD 

s.,. 
i R.S.I, 

1.m 
41.m 

Tl 
I ppbl 

·2.362 
32,m 

1371.276 

105.564 28.363 38,000 
1.146 0.602 0.761 

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

Comcttd Counts Shtistics 1:ll Pft Jmuy 22, 1m 
;t me : ALL_Slft 

Su~le ~eigbt : 1.0000 Solltia1 Yohn : 1,00 
'fln-..Pul lahgntim : l Off-Put hhgratim : 1 
------------------------------------------------------------------

lyh Cbmel · ftm lpdm S,I, lpdm tR.S.I. lpulses 
----------------------------------------------------------------------

.. , 
n 

Si 
,;) 
V 

Tn 

Li 

tli 
Li 
E1 
Fe 
Ci 
Cr 
tld 
Ce 
51 
h 
p 

s 
~g 
As 
~i 

.. , 
Pb 
Ti 

1 
2 
3 
5 
6 
7 
e 

' 10 
11 
12 
H 
15 
16 
17 
18 
19 
20 
21 
22 
24 
n 
26 
27 
28 
27 
30 
31 
l2 
33 
34 
35 
36 

-0.140 
o.m 
4.'58 

-o.m 
1.565 

-0.059 
0.003 
1.m 

-o.m 
0.079 
0.101 

-o.m 
-0,029 
-0.070 
1.286 

78.008 
0.022 
o.m 
0,008 

11.Y0l 
1.920 
1.818 

-0.426 
0.018 
0.017 
0.013 
0.088 
0,080 
0,026 

-0.028 
16.563 
2,806 

-o.m 

0.003 
0,002 
0.041 
o.m 
o.on 
0.024 
o.m 
o.m 
o.m 
0.005 
0.002 
0.009 
0.008 
0,014 
0.008 
0.372 
0.008 
0,00) 

0.002 
0,034 
0,010 
0.006 
0.006 
0.002 
0,004 
0.001 
o.m 
0.006 
0.006 
0,011 
o.m 
0,009 
0.003 

H,361 
o.m 

. 
Jo.m 
32.m 

Sb 
I PP• l 
4780.208 
101.904 

2.m 

- . -- -

3.379 13.681 
o.m m.m 

V Be 

I PP•l lpp•l 
-tm -0.119 
3.038 0.370 

11.m m.m 

194 
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Cd 37 -o.m o.m WHC-SD-WM-OP-025 
ADDENDUM 7 REV 0 

38 o.oo, o.m 
39 -0.051 0,002 
40 -0.011 0 ,001 
42 -0.027 0.009 
43 0.065 0.002 

8e 44 -0.003 0.001 
Tl 45 -o.m 0.004 
-------------------------------------------------------------------

~ 

ldtnlity 1: SST2 STI mm Idtntity 2: Jirtcl 1:32 Pft Jmuy 22, 1992 
hsl wt : All_Slft 
Suple Vei•bl : 1.0000 Sol1tio1 Vola1t: 1.00 
Dn·Puk Ialtgntim : 3 Off-Puk hb.ntim : 1 
--------------------------------------·----------------------------

Zr Sr Ii h "' SD Si Al ,,,., ,,,~, ,,,., (ppbl (pp1) (pp~) ,,,,, 1,p., 
ftun -12.m -0.182 5049.062 -19.203 -m.rn -11.169 ·76.&14 m.m 
S.I. 1.rn 0.060 u.m a.m 1083.387 5,m 1.860 11,677 
? R,S.I, 1.940 32.733 0.815 4t%80 m.m 47,900 -2.m J.m 

w Z1 c, Li Co Ni l• £a 
(ppbl (ppb) lppU (ppb) ,~,bl (pp') (ppb) (;pb) 

ftm 1146.341 ·23.830 11.m -0.404 -5.606 -4.m 51,2.m ms.on 
SJ. 770.926 o.m 0.471 0.910 1.698 3.079 30.494 24.444 

- ~R.5.D. 67.251 1.702 l,m 225.463 30,288 6&.442 o.m 0.477 

M h c. tr N• Ce S1 h , 
,.., (ppbl ,,,,, (JPb) ,,,u ,,,,, (ppbl ,,,., (ppbl 

,, ...... 5.188 '8,176 5,029 ma.m mo.,oo . 5355.810 ·25.440 24.m 
.D. 2.m o.m o.m 15.154 21.m 17.670 o.m ,.m 

? P..U. 45.952 0.848 12.059 0.289 o.m o.m 1.m lB.151 

5 "' As N• ftD Se ,, " (ppb ) (ppb) . (ppb) ,,,., (Jpb) ,,,., (ppb) (ppbl 
ftua 11.m ·1.850 100.m ·1 .811 2,210 65.m mo.m 4911.547 .~. 4.073 o.m 5.427 3.715 . 1.m lD.m a.m 15,700 
: R.5.i, 35.877 6.415 5. 377 205,181 79,899 46.490 o.m o.m 

Ti C, I I ftl s~ y h 
(JPb) ,,,,, (pp') (ppb) I ppbl (pp)) (ppb) lpp•I 

llun -3.668 ·1.074 l,937 -~,.m -1.m -1oa.m 27.181 0.771 
S.J. o.m 1.737 2.808 8.921 0.096 H,664 1.348 U03 
? U.D. 8.988 161.754 11.m 14.996 7.099 U.906 4.m n.m 

Tl 
( ppbl 

ftein 170.048 
5, D. 27,033 
? R.S.). 11.m 

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

.ted Cmls Shtistics 1:l3 PR ~muy 22, tm 
lisk me : ALL_Slft 
Supb hi~bt : 1,0000 S0htio1 Volm : 1.00 195 
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WHC-SD-WM-DP-025 
On·Pe•t IAle9ritio1s: 3 Off-Put lnte•utim : ADDENDUM 7 ·REV 0 ••·•-------------------------------------------------------------------

te Chml Nm (pulses S.D. lpdm U.S.J. lpulm 
------·---------------·---------------------------------------

Zr I 23.822 0.125 
Sr 2 0.013 0.006 
Ii 3 -1.m 0,017 
h 5 l&.m 0.105 
H9 t 21.m 0,009 
SD 7 0,098 o.m 
Si 8 12,878 0.078 
Al ' 11,770 0.072 
I 10 32.581 0.110 
Za 11 o.m o.oo, 
Ca -12 0.0&2 0.002 
Li 14 -0.008 0.014 
Co 15 -o.m 0.011 
Ni 1' 0.310 0.011 
l• 17 -0.005 0.001 

18 -o.m 0.008 
h 19 o.m 0.007 

• 20 o.m 0.001 
Cr 21 0,003 o.m 

22 ·-o.m o.m 
c, 24 0.035 0.012 

25 -0.092 0.013 
26 0.001 too, 
27 1.m 0.023 
28 4.m 0.020 
27 0,012 0.001 

s 30 4.095 o.uo 
N• 31 0.092 0,022 
fto 32 33.045 0.168 

J!. 33 1.m o.m 
Ag 34 -0.106 0.012 

35 -0.081 0.002 
Ti Jo 37.887 0.181 

37 -0.277 o.m 
8 38 O.OlB 0.001 

39 -o.m 0.011 
ftn 40 0,011 0.003 
Sb 42 O,Oll 0.009 
V 4l 14.774 t.073 
Be 44 SS.721 o.m 
Tl 45 o.m 0.001 

ldutity 1: SSTl m 3B48AI ldulit7 2: limt 
hsk Dm : All_5lft 

1:34 Pft Jimr7 22, 1m 

S.aplf hi•bt : 1.0000 Sohtio1 Volm : 1,00 
01-Puk hte9ntioas : J Off·Puk lahqntiou : 1 

Zr Sr Ii h Hg 
1,p~) ,,,., ,,,~, '"" (ppa) 

10473.560 0.130 -1m.m 9820.509 1488735,847 
S.D. 55,151 o.m u.m ,2.m m.m 
t k.S,D, 0.527 no.m 0.884 o.m 0,036 

\ 
' \ 

\ 

Sa 
l"b) 
n.m 
11,716 
u.m 

- -- ~- -- - --

Si Al 
(ppb) o,~, 
8972.974 mo.m 

H.703 29,m 
0.610 o.m 196 
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WHC-SD-WM-DP-025 
ADDENDUM 7 REV 0 

w la Ca Li Co - Ni - Li Et 
(pp•l (ppb) l ppb) (ppb) tppb) (ppb) ( ppb ) ( PP•l 

ftm -1ooom.s41 ·28.006 3.171 -0.706 -1'.062 82.162 -6.711 -).495 
s 1m.m o.m o.m 1.m z.m 2.m 4.m o.m 
t ), o.m 2.BJO 14.281 204.207 12.m J.m 69.276 ,.m 

Ft Ci Cr Nd Ce S1 h p 
(,Pb) 1m, (ppU (ppbl ,,,., (ppb) ( ppb) (pp•J 

ftun 9 .846 -).850 3.i°76 ·)),766 -31.863 -m.m 0.060 ,m.s21 
S.I. 2.083 o.m Z,063 17.462 l4,208 38.109 0.5J4 m.m 

~. ! R.S.D. 21.m 2.m 64.m 11.m 107.360 n.m 896.289 1.m 

s "• As Ni fto St A• 
,. 

(ppU (ppb) (ppU (pp') (ppb) (ppb) ,,,,, ,,,., 
ftuo 5096,242 -z.m 4724.477 5,486 mo.m 4481.037 -1.617 -m.m 
S.I. 21.774 . 0.119 ,o.m 13.464 50.624 70.118 3.816 3.646 
? a.s.o. 0.427 5.774 1.m m.m o.m 1.m m.m 2,508 

Ti c, I I RD s~ ¥ ,, ,,,., (ppb) (ppb) ( PP•l (ppO (pp•I tppbl (ppb) 
cm.m -1.m 9.488 -,o.m o.so, 105,061 mo.m mz.m 

23.683 1.m o.m 6),124 0.279 48.808 49 .062 
41.lll ~ o.m 21.m 2.041 71.848 34.4'3 46.m o.m A /. ~ ~ Tl 

(ppb) 

kn 5234.605 ~ . ~ S.I •. s.m 1-J.~-~ zt'R1~.,. o.m 
.. n -·-· -----------------·-----------------------·•·•----------------------

M 

O' 

/ 

1~7 




