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

I have revi ewed the Inorganic and Radi ochemist ry resul t s reported i n t his 
data package (when applicable). The results meet the requirements of 
"242-A Evaporat or Feed Characterization Project - St atement of Wor k" -
WHC-SOW-91-0002. This data is an accurate representat ion of t he data 

the requested la borat ory ana lyses per formed. 

Tillman ' ; / 1•ti~ 
242-A Evaporator 

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

~£ 2{/_/;/i 
L.~ebb 
Records Management Specialist 
Data Coordinator 

Date 7 

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the Hanford SiteN - WHC-SD-CP-QAPP-002, unless superseded by the Statement of 
Work or Waste Characterization Plan. This data package is a complete and 
accurate representation of the data generated from the requested laboratory 
analyses performed on this sample based on the QA Review Process. 

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

The data contained in this hardcopy data package 
authorized for release by the Laboratory Manager or 
verified by the following signature. w~.__: 

~ ell . 
Manager 
Processing and Analytical Laboratories 

Date 

has been approved and 
Manager's designee as 

Date 

-:---~~--
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242-EVA PORATOR FEED CHARACTERIZATION 

INORGANIC CASE NARRATI VE 

Introduction 

1. 

2. 

3. 

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

Samples submitted to the laboratory were identified as: 

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

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

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

of 

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 tan ks 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 

., 
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Met al s (AAS ) 

Arsenic 
Seleni um 
Mercury 

Conventi ona)s ( IC ) 

Fluoride 
Chloride 
Nitrite 
Nitrate 
Phosphate 
Sulfate 

WH C- S0-WM-DP-025 
Adde ndum 13 Rev 0 

As 
Se 
Hg 

F 
Cl 
N02 
N03 
P04 
S04 

Convent i ona] {Specified Methods) 

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

I""':' 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 Objecti ves and requirements for this work effort were set to 
achieve the highest quality data. Factors relevant to sample matrix and the 
applicabili t y of t he methods t o these complex matrices of samples f rom the 
evaporator candidate and feed tanks may have lead to biased results for some 
analytes of concern. The Quality Objectives were: 

I. 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 sampl es . 

. J. H. Tillman, Manager 
Inorganic Chemistry PAL 

2 of 2 5.1 
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Problems encountered: 

242-EVAPORATOR FEED CHARACTERIZATION 

INORGANICS CASE NARRATI VE 

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 bften 
signed in the inappropriate location on the card. This indicated the need for 
appropriate training to address this problem. This training effort has begun. 

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

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

1 of 2 
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Detection Limit (ppm) 

Req uired Actual 

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

Aluminum (Al) 50 .075 Barium (Ba) 2 • .003 
Cadmium (Cd) 1 .004 · chromium (Cr). 5 .004 
Iron (F.e) 10 .007 Lead (Pb) 5 .030 Magnesium (Mg) 1 .0001 Manganese (Mn) 2 .001 Silver (Ag) 5 .018 Sodium (N.a) 60 .048 Zinc (Zn) 2 .002 

Detection limits for t he analytes required in the Statement of Work are 
listed for each set of samples. These instrument detection limits vary 
a~cording to the analyte and instrument and were generated in accordance with 
the Request for Special Analysis (RSA), the internal memo, "Recommendations 
for Tank Farm Waste Analysis" by T. D. Blankenship, dated November 26, 1990, 
and references the document, "Detection Limit Package, Appendix B" for the 
241-U-110 Single Shell Tank Waste Characterization data package, dated August 
9, 1991. The detection limit study performed for Core 5 followed recommended 
EPA protocol. 

?72-
anager / / 

stry PAL 
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Detection Li mi t s of Radionuclides 

Listed bel ow are the detect ion l imits for i ndicated radionucl ides for sample 
R944 . 

Radi on uc l ide DL uCi/ L 

Co-60 l.3xl0+1 
' 

Cs-134 9. 0x10·0 

Cs-137 l.4x10•1 

Ce -144 7 .8x10•1 

Eu-154 2.6x10•1 

Eu-155 2.sx10•1 

Nb-94 9.0x10•0 

Ra-226* l.5xl0+1 

Ru-106 l.4xl0+2 

Sn-113 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 NARRAT IVE 

TANK : 103AP 

A Non-Conformance Report (NCR) was generated for three samples from Tank 
103AP. Th e samples involved were 3AP891-l, 3AP891-2 and 3AP891-3 . Sample 
3AP891-l and 3AP891-2 were received into the laboratory with the cus tody seal 
improperly attached. The client reviewed these samp le conta iners and granted 
pe rmission t o proceed with the analysis for 3AP891-l and 3AP891 - 2 because t he 
cus t ody seal s were over the locki ng pin, indicati ng sampl e integri t y was 
preserved. Sample 3AP891-3 wa s resampled and repl aced by Sample 3AP1191-l. 
This sample was analyzed for the parameters stated. Please reference NCR 
#B06110, dated September 19, 1991. In addition, the custody seal for Sample 
3AP891-l (R933) was not on properly. This sample was approved for analysis 
after consideration and review by the client. · 

3AP891-9 {R944) 

The indication "Complete" in the column for the blank values -for Ammonia 
and Hydroxide denotes that no Ammonia or Hydroxide was found in the blank 
solutions. 

The percent deviation for aluminum, sodium, and silver were out side the 
limits of± 125%. 

Analyte Percent Deviation 

Initial Final 

Aluminum 133 
Sodium 148 .8 180 
Silver 37 . 2 --;;~· YrL_ 

JohTI Tillman, Mana~ 
norganic Chemistry P 

s • .4 

Hanford Operations and Engineering Contractor for the US Department of Energy 
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Internal 
Memo 

From: Office of Samp1 e Management 16500-90-090 
Phone: 3-3869 M0 -346/200W T6-08 
Date: November 26, 1990 
Subject: RECOMMENDATIONS FOR TANK FARM WASTE ANALYSES 

To: T. D. Blanke~ship Rl-62 

cc: J. 0. BriggsJ{/1-f, T6-14 
J. A. Eacker Rl-51 
0. L. Halgren ~.., Rl-51 
J. H. Kessner) TG-08 
E. J. Kosiancic S0-61 
C.R. Stroup T6-07 
RLW File/LB 

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

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

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

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

Table 1 
Table 2 
Table 3 

Table 4 
Table 5 
Table 6 

MOLs for Inorganic Analysis 
MQLs for Radionuclide Analysis 
MQLs for Organic Analysis (these are CLP requirements 
but will form the basis for all organic analysis) 
Sample Turnaround Times 
Result Reporting/Validation 
Validation Criteria - Generic Data Quality Objectives 
( DQOs') . ---· 5 

~- 5. 
If specific needs different from this standard are required for a given 
program, these needs must be defined in the program's Waste Analysis Plan 
(WAP) or equivalent documentation and negotiated with the laboratory to assure 
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16500-90-090 

compliance . Whi1e it is expected that in mos t cases specific needs will be 
more strin~ent, .if 1ess strin~ent requirements are appropriate, these should 
also be defined 1n the WAP. This could significantly reduce analytical costs 
and turnaround times. 

Characterization of Waste Streams Ojscharged to Ooub]e Shell Tanks (OSTs): 

These streams are from ongoing operations of the site and will need analysis 
for two requirements; verification of compliance to tanK farm storage 
specifications (processing parameters), and determination of composition for 
regulatory based designation of the waste (hazardous waste designation). 
Process·\ng parameter based analysis will be equivalent to current practice and 
should be predefined using laboratory Mrou tine set• analysis. The analysis 
w\11 be performed under the quality assurance requirements of NQA-1 with 
typical result turnarounds of l 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 str1ngent quality assurance than for processing parameters. 
Those components that fall under both needs will likely be required to be 
analyzed by both protocols. Unfortunately, analys is 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.q .• 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 wi11 analysis performed to processing parameter protocols be suitable for 
designation as an intenncdiate level or as nonhazardous waste. 

OST Charact~rjzatjon Analysis: 

All of these analyses will be required to be performed to hazardous waste 
designation protocols. Currently, no analytical capacity exists to perform 
Nb94 analysis. This long lived (2xl0~ y) beta emitter is not expected to be 
present in significant quantities and will require development efforts to 
analyze for. Addition of total beta (TU) 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 Pu238 at the 222-~
6
Laboratory is complicated by the presence of 

th1s 1sotope in the spike (Pu ) added to the ana1ysis to a11ow correction 
for ovura11 y1 1d 1n t.he proceduro, For _mr,it oxpoctod samples, Pu Ja act1v1ty 
wi11 be only a small fraction of the Pu 3914 ict\vity And may be approx1m0Lcd 
us1ng \sotopic ratios based on historical irradiated uranium processing. 

-~ .. 5.6 
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Samples having greater than normal Puna (e.g., associated with previous 
irradiated thor ium processing) ~ctivi ty wi ll be detectable using the current 
procedures. In these cases, Pu2 8 activity can be quantified either using a 
special analysis or through determination of isotopic ratios based on mass 
spectral analysis. 

Analysis of Samples for the 242-A Evaporator: 

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

General Comments: 

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

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

Estimated cost information for the requested analyses is shown in ' Table 7. 
These costs are based on analysis of organic components at PNL. When organic 
capability is available at 222-S Laboratory, costs will be reduced slightly. 
Addition of semivolatile organic analysis to the lists would increase costs 
$2000 per analysis. Addition of TCLP to the list would increase analysis 
costs SlSOO fo r those samples containing greater than 1% solids. For liquid 
only samples, no additional preparation is required for TCLP and the analytes 
of concern are already included in the analysis requests. 
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If you need any additional information or have any questions, please call me 
on 3-3869. 

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

jmd 

Attachments - 7 

CONCURRENCE : 

Date 

Date 

[( /28/Cf~ r , 
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TABLE 1 
RECOMMENDED ANALYSIS HINlHUH QUANTITATIOH LEVELS 

for TANK FARM WASTE ANALYSES 

High Salt Low Salt Ana1yte High ~alt 
Liguid or . L iguid Liguid or 

16500-90-090 -: 
At t.1c hmen L 1 

Page 1 of l 

Low Salt 
Liguid 

Solid/Slurry Solid/Slurry 

Analyzed by Inductively Coupled Plasma Spectroscopy {ICP) 

Al 50 0.5 As 20 0.2 
Ba 2 0.02 Bi 100 0.5 
8 20 0.05 Cd 2 0.02 
Ca 0.2 0.002 Ce 100 1 
Cr 5 0.05 Co 20 0.2 
Cu 20 0.2 Eu 2 0.02 
Fe 10 0.01 La 20 0.2 
Pb 30 0.3 Li 3 0.03 
Mg O .1 0.001 Mn 2 0.02 
Hg 5 0.05 Mo 5 0.05 
Nd 250 2.5 Ni 20 0.2 
p ,50 0.5 K 250 2.5 
Sm 200 2 Se 100 1 
Si 100 0.5 Ag 30 0.3 
Na 60 0.6 Sr 2 0.02 s 60 0 .6 . Ta 50 0.5 
Th 20 0.2 Sn 2 0.02 
Ti 30 0.06 w 200 0.5 
u 1500 15 Zn 2 0.02 
Zr 80 0 .1 

Analyzed by Specific Atomic Absorption Techniques 

As 5 0.05 Hg 3 - Or03 
Se 5 0.05 

Anion Analysis by DIONEX 

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

Specific Analysis 

C03 5000 50 T0C(carbon) 5000 50 
CN 0 .1 0.01 NH4 5000 50 
u 100 1 T0X(chlorine) l00 10 
OH 0.2 0.002 DSC * * 

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

-~- \~J\~ t::::'~1· --d,O,P 
S.9 
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TABLE 2 
RECOMMENDED ANALYSIS MINIMUM QUANTITATIOH LEVELS . 

for TANK FARM WASTE ANALYSES 

,~nalvte Soiid/SJurry Hi gh Sal t Low Sa]t 

Alpha Total 100 
Beta Total 350 

Liquid Ljgui d 

1 
3.5 

0.01 
0.035 

Radionuclides Analyzed by Gamma Energy Analysis 

Co6o 
Cs 137 

Ru Rh 106 

4 
5 
50 

Radi onucl ides Analyzed 

HJ 75 c,4 so 
Nb9' * 
Se79 50 
Sr90 150 
Tc99 250 
1129 900 

4 
5 
50 

by Separati on with 

1.5 
o.s 
* 
0.5 
1.5 
2.5 
9 

0.04 
0.05 
0.5 

Beta Counting 

1.5 
0.25 
* 
0.25 
0.015 
0.025 
0.09 

. 
16500-90-090 -.. 
Attachmert ? : 

Page 1 < 

Radionuclides Analyzed by Separation with Alpha Counting/Alpha Energy Analysis 

Pu238 2001 

PuZJ9/24D SO 
Am241 100 
Cm244 100 

21 0.021 

0.5 0.005 
1 0.01 
1 0.01 

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

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

TAACET COMPOUND LIST (TCL) AMD CONTRACT REQUIRED QUAN'TtTATION LIM ITS ( CRQL.) 
I 

QunntLt~tL2n L~m Lt ~• 
Unte t: ~ Q• c,, lumn 

Pestl r l~es /~t:?c lors CnS Nwnher \I C/ L ntKr c re 1 

9 8 . nlph.1•DHC :>19-04-6 o.os l.7 s 
99 . ba t a • BHC '.lt9·8S•7 o.os l. 7 s 

LOO. de lta • BHC Jl9•86·0 o.os 1.7 s 
lOt. ga1M1A•BHC (Llndane) 50.99.9 0.05 1.7 5 
102. Heptachlor 76•44•8 0.05 l.7 5 

10). Aldrln )09-00-2 0,05 l. 7 5 
1011. Heptachlor epoxide 1024.n.J 0,05 1.7 5 
lOS, Endosulfan I 959.90.n 0,05 l,7 5 
106, Ole ldr ln 60-57-t o. to ).) 10 
107. 4,4'•DDE 72.55.9 0.10 l.l 10 

108, Endrin 72-20·8 0.10 ).) 10 .. 109, Endosul f an 11 332ll-6.5-9 0.10 J,) 10 
110. 4 ,4' •ODD 72•S4-8 0.10 ).) 10 
111. Endosulfan sul!ate 10)1•07-8 0.10 J.) 10 
112. 4,4'•DDT 50•29-) 0.10 l.l 10 

11). Kethoxychlor 72.4:3.5 0,50 17.0 so 
111 •• Endrln ketone 5)494-70-5 0.10 ) .) 10 
ll5. Endl"ln .1ldehyde 71,21• JG-) 0.10 ),) 10 
116. alpha•Chl.ordane 5lOJ•7l-9 0,05 l.7 5 
1.17. gA111111a•Chlordane 510)-74•2 0,0.5 1.7 5 

11.A. Toxaphe ne 0001-35-2 .5. 0 170,0 500 
ll9. Aroclor-1016 12674-tl-2 1.0 )),0 100 
120. A.roclor-1221 11101,-28- 2 l.O )J,0 100 
121. A.roclor-12J2 11141-16-5 2.0 67,0 200 
122. Aroclor-1242 5)469•21·9 l.O J).0 100 

12). Aroclor-121,e 12672-29-6 1.0 )).0 1.00 T 

124, Aroc l or-'l254 11097-69-1 1.0 )),0 100 
125. Aroclor-1260 11096-82-5 1.0 )),0 100 

* Qu.antl tation limits llsted for s oil/sediment are based on vet weight, The 
~uantltatlon llmlts calculated by th~ laboratory (or soll/sedlMent, 
calculated on dry velght baals as r equired by the contract, vlll be higher, 

There l s no dl(!erentia tlon be tveen the prepara tion o! lov and me dlun aoll 
samples ln this method !or the ana lysls of Pestlcides/Aroc l ors. 

.. 

of 4 

-- ~ -t __o.. ,l, ,A.,,, 
~ l':',\"> . a. 

s.11 
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TADLE 3 (cont) 
Page 2 of 4 

(cont inued) Q!.!~Dt L t.1 t L2n !..~ml~~": 
Low Hed. On 

UAt~r ~ hll ~o l ''!!m 
Semlvr,\acl \!!s CAS ~umbH uc/t. •1r,1K g u rJK P' ln p} 

69. Dlbenzo~uran l.J2- 64 - 9 10 JJO 10000 (20) 
70. 2,4-Dlnltrotoluene l2l•l4•2 10 JJO 10000 (20) 
71. Olethylphchalate 84 °66° 2 lO JJO 10000 (20) 
72. 4-Chlorophenyl•phenyl 

ether 7005-72-J lO :no 10000 (20) 
7). Fluorene 86·7l•7 lO JJO 10000 (20) 

71,. 4-Hltroaniline 100.01.-6 . so l.700 50000 (100) 
75. 4,6-Dlnitro-2- methylphenol 5)4-52•1 '.'>O 1700 50000 (100) 
76. H•nltrosodlphenyla.niine 86-J0-6 10 JJO 10000 (20) 
77. 4•0ro~ophenyl•phenylether 101-SS•l 10 ))0 10000 (20) 
78. Hexachlorobenzene 118· 74• l 10 ))0 10000 (20) 

79: PentAchlorophenol 87-86-5 50 1700 50000 (100) 
80, Phenanthre ne 115-01-8 10 ))O 1.0000 (20) 
0 t. Anthracene 120-12•7 'LO ))O 10000 (20) 
82. C.arb.az:ole 86-74-0 10 )JO 10000 (20) 
BJ. DL•n•butylphthalate 84-74•2 10 JJO 10000 (20) 

84. Flu:oranthene 206-44-0 10 JJO 10000 (20) 
es. Pyrene 129-00-0 10 :no 10000 (20) 
86, nutylbenzylphthalate 85-68•7 10 ))0 10000 (20) 
87. ),J'•Dlchlorobenzidine 91.94.1 10 ))0 10000 (20) 
88, Benzo( .a ).anthracene 56-55-J 10 ))0 10000 (20) 

89. Chrysene 218•01-9 10 )JO 10000 (20) 
90. bls(2•Ethylhexyl)phthalate 117•81•7 10 ))0 10000 (20) 
91. DL•n•octy lphthalate 117-84-0 10 ))0 10000 (20) 
n. Benzo(b)fluoranthene 205.99.2 10 JJO 10000 (20) 
9J. Benzo(k)fluoranthene 207•08·9 10 ))0 10000 (20) 

94, l\enzo(a)pyrene so- '.12-8 10 JJO 10000 (20) 
'JS, lndeno(l,2,l•cd)pyrene 19:l•J?·S 10 :no 10000 (20) 
9(,. Dlbenz(a,h)anthracene 5)•70-) 10 ))0 10000 (20) 
97. Denzo( g ,h,1)perylene 191•24•2 10 ))0 10000 (20) 

* Quantltatlon limits listed for soil/sedl~ent are based on Wftt welght. The 
quAntltatlon limits caltulated by the laboratory for soll/sedl~enc, 
calculated on dry velght basis as required by the contract, vlll be higher~ 

-- - ~~~ ,,.,,, 
~:.1.\-'1 

- s.12 



WHC - SO.,..WM-DP:-025 1 GS00-90- 090 Adcte·nctum 13 R"ev 0 Attachment 3 ~ 

TJ\DLE J (cont) 
Page 3 of 4 

TARCET COHPOUNO LIST (TCL) AND CONTRAC1' REQUIRED QUANTITAT_ION LIMITS (CRQL) 

Quan~1t:itL2n l.1!!!l~s* 
Low HccJ. On 

~ uJ..l S2.il Cn\UJlln 
se111lvolatlle :; CAS Number ur;,/L ue,/Kr; l,ll!. /l< g ( DC l 

)4, Phenol 108-95-2 10 no 10000 (20) 
)5. bls(2·Chloroethy1) ether llt-44-4 lO . JJO 10000 (20) 
)6. 2•Chlorophenol 95.57.n 10 JJO 10000 (20) 
J7. l,J•D1.chlorobenzene 54l•7J•l 10 JJO 10000 (20) 
JS. l,4-D1.chlorobenzene lOG 0 46-7 10 JJO 10000 (20) 

J9. t,2-Dlchlorob~ nzene 95-50-1 10 JJO 10000 (20) 
40, 2-Hethylphenol 95.49.7 10 lJO 10000 (20) 
4l. 2,2'•oxybis 

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

42. 4-Hethylphenol 106-44-5 10 lJO 10000 (20)-

"' 
4). N•Nltroso•dl•n• .. , 

d1.propylam1.ne 621-64-7 10 JlO 10000 (20) 

44, Hexachloroethane 67•72•1 10 )JO 10000 (20) 
M 45. Nltrobenzen• 99.95.J 10 JJO 10000 (20) 

46, hophorone 78.59.1 10 JJO 10000 (20) 
M 47. 2•Nltrophenol 88°75•5 10 )JO 10000 (20) 

48. 2,4•D1.11ethylpheno l 105-67-9 10 )JO 10000 (20) 

49. bls(2•Chloroethoxy ) 
11ethane 1.11-91-1 10 JJO 10000 (20) 

50 2,4-Dlchlorophenol 120-8)-2 10 JJO 10000 (20) 
Sl. 1,2,4-Trl.chloroberu:ene 120-82-l 10 JJO 10000 · (20) 
52. Naphthalene 91-20-J 10 JJO 10000 (20) 
5J. 4-Chloroaniline 106-47-8 10 ))0 10000 (20) 

') 54, Hexachlorobutadlene 87-68-J 10 no 10000 (20). 
ss. 4-Chloro•J•methylphenol 59-50-7 10 ))0 10000 • (20) 0-. 56, 2•Hethylnaphthalene 91•57•6 10 ))O 10000 (20) 
57. Hexachlorocyclopentadlene 77.47.4 10 JJO 10000 (20) 
58. 2,4,6-Trlchlorophenol 88-06-2 10 JlO 10000 (20) 

59. 2,4,5-Trlchlorophenol 95.95.4 50 1700 50000 (100) 
60, 2•Chloronaphthalen~ 91.59.7 10 · ))0 10000 (20) 
6 t. 2•Hltroanlllne 8 II• 11. • '• so 1700 50000 (100) 
f,2. Dl~ethylphthalate lH•tl•:l 10 JJO 10000 (20) 
6J. Acenaphthylen• 208-96-8 10 JJO 10000 (20) 

64, 2,6-Dlnltrotoluene 606-20-2 10 ))0 10000 (20) 
65. J-HltroanUina 99-09-2 50 1700 50000 (100 ) 
66, Acenaphthene 8)-)2'.9 10 JJO 10000 (20) 
67. 2,4•D1n1trophenol 51•28•5 so 1700 50000 (100) 
68, 4•Nltrophenol l00-02•7 50 1700 50000 (100) 

# Previously known by the nMe bis(2•Chloroisopropyl) ether 

C•-. -- v> ~-i-5. 1z-.. ).1i' 

5.13 
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TAllLE _J (cont) 
Pag e 4 of 

TARCE1' COMPOUND LIST (TCL) AND CONTRACT REQU IRED QUAN"I' ITATION LIMITS ( CRQ L) 

Quaas; Li;., t Lsrn l..~!l!~t ~• 
Low He d . On 

~ .s-2...ll ~ r,o l W!!D 
Vol,,cl l es Ci\S tfW!!bet ug_/L . ug_/K g 1.1e,/K£ !ngl 

1. Chloro111ethane 74-87-) to 10 1200 (SO) 

2. 8 ro110111e thane · 74-8)-9 10 10 1200 (SO) 
) . Vlnyl Chloride 75-01-4 10 10 1200 (SO) 
4, Chloroethane 75-00-) 10 to 1200 (SO) 

5. Methylene Chloride 75-09·2 10 10 1200 (SO) 

6, Acetone 6 7 •6'• • l 10 10 1200 (SO) 
7. C.irbon Olsulflde 75.15.0 10 10 1200 (SO) 
8. l,l•Olchloroethene 75.)S.4 10 10 1200 (SO) 

'J • l,1-0lchloroe thane 75.:,, •• :, 10 10 1200 (~0) 
to~ l,2•Dlchloroe thene (total) 540•59•0 10 10 1200 (50) 

' ,, .. 
11. Chlorofor11 67-66-) 10 10 1200 (50) 
12. t,2•Dlchloroethane 107-06-2 10 10 1.200 (50) 
l), 2•Dut.inone 78-9'.l-'.l 10 10 1200 (50) 
14, l,l,l•Trlchloroethane 71-55-6 10 10 1200 (SO) 
15, Carbon Tetrachloride 56•23-5 10 10 1200 • (50) 

16, Bro111odlchloromethane 75-27-4 10 10 1200 (50 ) 
17. l,2•Dlchloropropane 78-87-5 10 10 1200 (SO) 

f l8. cis•l,l-Dlchloropropene 10061-01-5 10 10 1200 (50) 
l?, Trlchloroethene 79-01-6 10 10 1200 (SO) 
20. Dlbro11ochloro11ethane 124-48-1 10 10 1200 (50) 

' • I 

21. 1,1,2-Trlchloroethane 7?-00-5 10 10 1200 (50) 
22. Benzene 71.4:,.2 10 10 1200 (SO) 
2l, trans-1,J-Dichloropropene 10061-02·6 10 10 1200 C:,0) 

;'I) 21., Bro111ofort11 75-25-2 10 10 1200 (50) 
25, 4•Hethyl•2•pentanone lOB•lO•l 10 10 1200 (50) 

0--
26, 2-He:-tanone 591-78-6 10 10 1200 (50) 
27, Tetrachloroethene 127-18-4 10 10 1200 (SO) 
28. Toluene 108-88-) 10 -10 1200 (50) 
29. t,l.2,2•Tetrachloroethane 79.34.~ 10 10 1200 (50) 
)0, Chlorobenzene 

~ 
108•90•7 10 10 1200 (50) 

)t, Ethyl fteru:ane 100-41-4 10 10 1200 (SO) 
n. Styrene 100-42-5 10 10 1200 (SO) 
)), Xylenes (Tot.il) lJ)0-20•7 10 10 1200 (50) 

• Qu~ntltatlon llmits listed for 1oll/sedlment are based on vet velght, The 
quantitAtlon liNLts calculated by the labora tory £or soll/aedlNent, 
calculated on dry velght basis as required by the contract, will be higher, 

• ~J(v 

-6. :13 ~')'(' 

s.14 
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TAB LE 4 
SAH PLE RESULT TURNAROUND TIMES 

16500-90- 090 
Attachment 4 

Page 1 of l 

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

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

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

Nonradioactive waste analyses - 50 days 

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

-- * ...s., 1rr.ptf1, 

-· s. 15 
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TABLE 5 
RESULT REPORTING/VALIDATION 

16500 -90 -090 
Attachme nt 5 

Page l of 1 

The RCRA validat ion documentati on package consis ts of the Office of Sample 
Man ageme nt Data Val idat ion cover sheet (different sheets fo r Level A, 81 or C 
validat ion), suppl emental Quality Control (QC) att achment pages, a copy of the 
Chain of Custody, and all sample data. One documentation package is completed 
for each sample or deli very group. 

Three level s of validation are offered: 

Level A The minimum requ irement for all RCRA data . The primary 
app l ication is for data used in waste des ignation/disposal. The 
additional QC required by SW-846 wi l l be assessed through laboratory 
audits and Performance Evaluation (PE) samples • 

. Review Requirements: 

o Requested Versus Reported Analyses 
o Analysis Holding Times 

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

Review Requirements in Addition to Those Listed for Level A: 

o Matrix Spike/Matrix Spike Duplicate Analysis 
o Surrogate Recoveries 
o Duplicate Analysis 
o Analytical Bl ank Analysis 

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

Review Requirements in Addition to Those Above: 

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

Anal ysis 

- 5.16 
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TABLE 6 
VALIDATION CRITERIA - GENERIC DATA QUALITY OBJECTIVES 

1. REQUESTED VERSUS REPORTED ANALYSES 

All requested analyses shall be reported of accounted for. 

2. HOLDING TIMES 

16500-90-090 -
At tachrnent 6 · 

Pagel of 2 

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

3. SURROGATE RECOVERY 

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

4. MATRIX SPIKE/MATRIX SPIKE DUPLICATE 

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

M 5. DUPLICATE ANALYSIS 

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

6. ANALYTICAL BLANKS 

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

7. INITIAL AND CONTINUING CALIBRATION 

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

8. GC/MS TUNE 

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

9. INTERNAL STANDARDS 

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

~>~ --'5, 16-~ 

-- 5~ 7- _J 
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10. LABORATORY CONTROL SAMPLE 

WHC- SD-WM-DP-025 
Adde ndum 13 Rev O 

TABLE 6 (cont) 

16500-90-09(~_ 
Attachm E 

Page 2 2 

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

11. INTERFERENCE CHECK SAMPLE 

Frequency of analysis and a11 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, 
---s. 1.? ~"J 

-· s. 18 
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TABLE 7 
ESTIMATED COSTS 

16500-90-090 ~ 
Attachment 7 

Page l of l 

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 Slur~y Product 

Analysis of Steam Condensate 

Analysis of Cooling Water 

Analysis of Vent Gases 

$500/sample 

$5000/sample 

$10000/sample 

$5000/sample 

$2500/sample 

$5000/sample 

$4000/sample 

$4000/sample 

$2000/sample 

., iY 
---5 .1a--'(,.:"; 
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0 6 11 0 
~FR/ORG 

.__:fi.L.Au..N,.,.k.,.__,.__F;t ..... e. ..... M""""'S:c..._.w;O .... P_t=J{"-'-'-A-''--n~o:..;.N..;.'.5::;:;.. __ ITEM/MATERIAL HAWE 3 .sanu:,/e.s furn ,i<.- (03-A P PART Ho._M .... 1/ __ A-________ . 
_::2_0_0-"'E:"-'--/_A_P_F,_a.'-r-_m-'-------- oRAw1Nc/!PEc. Ho. N (A REV. _N ... l ...... !t _______ _ 
_________________ :PROCRAMJPROJECT Eva pora. h, c Res h:i. r-t P.O.IW.O. NO. I W/Tf?C¢E 

~NO SYSTcW/EHO USE Wo.s-1-e Cbanu .. t:e ri ZR- f-ior, UNUSUAL OCCURRENC: 
REPORT REOUIREO CATE q/19/qr 

I - I 

2. DESCRIP'rtON OF HONCONFOf;i,1.olNCE 

6Jst-ody SeAIS placed. lr.tfro~rl1, Sc +'1a.+­
rec.i pi-en-t- was vna.ble, -h, d.ete.G-t- if -Hiere.. 
wa.s e.vicle-t1c~ of. +-a.wipf.-ri 'nj wi-rli :5 SO.tt,p/e..5. 

3. REQUIREMENT VIOLATED l OOCU MENT I 
A-tt-a.c:.h s~( o,... ca.sl=- ro-oso- 03 o 
such ~a.+ Set\.l 14-\vs+ 

REV I ZOHE/PAR , I 

C-Z B, 2.0, 

l,e :,rol<.e111 +e, r~~ov.e.. 

(222-5 La.kirc..+ori~ will ttoi- brea.k-ckwn or 
ar1a.lyze sa.n1ples 11wr;/ -H,i.s NC{{ is rLJa{v&J..) 

Samrle. , 

HW-27 
.0 PN-003 PRIORITY/SEVERITY: D3 ~0: ~ 2.st,co ct/u/qr 

ORICINAT0~.0 ,Y, 8 ; .seni IJ,!, ORCANIZATION DATE 

4. ASME CODE ITTM(•I 
'C8J HO O YES. HOTIFY AUTliORJZED INSPECTOR, 

i WHC 
'OAR ! 
' 

. ?") S. C.1USE OF NONCONFORMANCE a. CORRECTIVE ACTION TO ELIMINATE CAUSE 

! • PROCEDURES Kl PERSONHEL 

M , 0 EOU1l'MENT O OTMERS 

• MATERIALS 

-\I.ARKS: ~ 
.. proper placement of custody seal for 

~nvi=onm~ntal samples. 

Operat:onc pen;cnnol th.t -et-j QHQ saropl gs 
sRall be Feminded of the :~pcF:ance of proper 
e11stod~• seal placement. 7:W. 11/z.1,,/11 
See page 2. 
IN T10N DATE 

i 
i : i ________ SERIAL NO. 

I ~=..;~---;::::,,.....,,,--______ C".=i:.,..i.c.a....a...;.._~0:.:3:!...::::0~C..=--~..:..:.' 
1 RESPONSIBLE ORC. RE . DA TE 

7. RECOMMENDED OISPOSITTON D ACCEl"T QREJECT • REPAIR D REWORK 

8.A. DISPOSITION JUSTIFICATION ANO IHSTilUCTIONS I. ADDrTlONAL REVIEWS REQUIRED 

(WHC ONL YJ @YES O HO 

o-, See page 2. IF YES, IDENTIFY: 

Vida Jchansen 

BB. SUPPLIER ENC. N/A SUPPLIER OA N/A 
11 . AOOITIONAL APPROVALS 

NAME ,J,. Trn.E Ve CATI: NAME 
.. /~ r 1 'fl-.["" ,1.;i ~l'll w,,z2 ~OttaM-!-::r4~ _____________ _ 

(/ 

TlTt..E DATE 

AUTHORIZED INSPECiOR REVIEW DATE 

12. 0ISPOSITION ACTION COMPLETE 

FOLLOW OH UCR 
arr. ACCEPT OTY, REJ. ----------------- ----- ------NAME CATE 

V>~~ 
,... . . -- .,_., 

C-01.LOW.UP: ~ 
- - - ----- ----------------
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I NONCONFORMANCE REPORT Paga Fart 
'CONTINUATION SHEET) 1-of 1- No. ----------

.JENTIFY EACH CONTINUATION BY THE BLOCK NUMBER FROM THE FIRST PAGE 

8A. DISPOSITION JUSTIFICATION AND INSTRUCTIONS 

NCR 
N B06110 

o. ----------

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

6. 

Samele 3AP891-3 shall be disposed of by laborator-1 personnel in accordance with their 
approved procedures. Upon disposal, laboratory personnel shall notify Quality Assurance 
via OSI that the action has been completed for NCR closure. 

CORRECTIVE ACTION TO ELIMINATE CAUSE 

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

r.z.;? 11/z. '/11 

. 
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?. > Date Sampled 
--=~~_,_-1--~--l,...!c:)-~_ LABORATORYID 

Time Sampled 

Sample Site or Sampling ID Da te Received at 222-S Time Received at 222-5 

p 

od3 
Payroll No. Tech/Receiver (S ignature) 

Date Analysis 
Complete 

Date Entry Code 

Dose Rate 

<o,r 
Disposal Date 

,- BD-6000-347 (10/89l 

----5 , 21 ¥-~ ~.tfl/ 
.... _,...,. __ _ 

y 

\. ,. 

. I 

I 

I 
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Da te/Time Received 

Project 7X JO 3 A/2 
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-
Sl\MPLE CHECK IN UST 

0;p.;(q; 00J}O Sample ID :3 AD [9/- I 
; l 

Client cQ4 I ffi/J<& ./t1~ 
/) 

Shipping Container ID#_-'-7 ___ F_-_.....C:, __ Shipping ' ---~~0~/~/~9 __ _ 

1. Condition of Shipping container?___.G......._o::....,_rif~-----------

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

3. Custody Seals dated and s1g~ed7 Yes ~ No [] 

4, Custody Seals ID t___.,_-3"'-=0 __ 0 ____ -3=---------
5. Condition of Samples: __ in good condition 

broken --
__ leaking 

6. Samples have: __ custody seals 

__ appropriate sample labels 

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

Chain of Custody l(sb,_,Uc....,....4.;;;..) _______________ _ 

Request for Special Analysis l(s)_,__ ____________ _ 

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

9. Memos have been initiated for a11 anomalies 1dentif1ed7 Yes [] 

Printed Name J/2f}JJ ,Joht1N5rd 

o- Signature 1k4- 4Mt7/)(ag..---
. Date/Time 1c;/4(lf1 Q@ 

/o/:y01 

11-5- 9/ 

--, 

...., 
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WHC - S0-WM -DP- 02 5 
Adde ndum 13 Rev O 

SINGLE SHELL TAHlC PROJECT 
Analytical Detection Limits 

October 12, 1990 

The following detection. l imits are deri ved on ideal matrices . These val ues were 
derived by us ing ei ther calibration standards or pure matrix standards. 
Detection limits on actual si ngle shell tank samples are likely to be much 
higher. No information regarding procedure detection limits is available for 
procedures not listed in this report. 

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

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

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

Detection limit • 0.002 ppm in solution 
Typical sample dilution for the Fusion Dissolution was 0.00259/mL. 
Typical sample dilution for the Water Digestion was O.OlOg/mL. 
Typical sample dilution for the acid Digestion was O.OlOg/mL. 
Solids were analyzed directly. 

Procedure LA-362-131 
Selenium Analysis by Hydride Generation Atomic Absorpti on 

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

--· 



WHC-- SD-WM-DP-025 
Addend um 13 Rev O 

Procedure LA-533-105 
Anion Analysi s on 01onex Model 4000i 

Typ1c11 sample dilution ~as 0.0000999/mL 

Fluoride 
Detection Limit 1n solution • 

Chloride 
Detection Limit in solution • 

Nitrate 
Detection Limit in solution • 

Phosphate 
~etecti on Limit 1n solution • 

Sulfate 
Detection limit in solution • 

0.09 ppm. 

0.04 ppm. 

0.24 ppm. 

0.13 ppm. 

0.13 ppm. 

Procedure LA-622-102 
Determination of Carbonate in Solutions by Coulometry 

Detection Limit • 5 ppm in solution 
Typical sample d11utfon was O.Olg/inl 

Procedure LA-344-105 
Total Organi c Carbon 

: . . . 

Determination of Carbon Insolation by Combust ion and Coulometry 

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

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

Procedure LA-634-102 
Anrnonia • 0 .1 ppm NH/ in solution 
Anrnon1a by Kjeldahl 

Procedure LA-645-001 
Nitrite • 0.184 ppm NO in solution 
Spectrophotometric Determ1nat1on of N~tr1te 

Procedure LA-265-101 
Chromium VI • 0,1004 ppm Cr6+ 1n so1ut1on 
Spectrophotometric Determinat ion of Hexavalent Chromium 

- ----- 6. 2 



WHC-SD-WM-OP-025 
Addendum 13 Rev O 

Procedure : LA-505-151 (Nominal Detection Limits) 

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. 

Typical ' sample dilution for the Acid Digestion was 0.000416 g/ml 

Instrument Detection Limit ppm. 

Aluminum 
Arsenic 
Beryll .1um 
Boron 
Calcium 
Chromium 
Copper 
Iron 
Lead 
Magnesium 
Mercury 
Neodymium 
Phosphorous 
Samarium 
S11 icon 
Sodium 
Sul fur 
Thallium 
Tin 
Tungsten 
Vanadium 
Zirconium 

0.0745 
0.0223 
0.0006 
0.0083 
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 
0.0273 
0.0186 
0.0141 

Antimony 
Barium 
Bismuth 
Cadmium 
Cerium 
Cobalt 
Europium 
Lanthanum 
Lithium 
Manganese 
Molybdenum 
Nickel 
Potassium 
Se1en1um 
Silver 
Strontium 
Tantalum 
Thorium 
Titanium 
Uranium 
Zinc 

0.1424 
0.0026 
0.0839 
0.0039 
0.1359 
0.0246 
0.0024 
0.0141 
0.0032 
0.0011 
0.0049 
0.0147 
0.2122 
0.0631 
0.0183 
0.0010 

, 0.0273 
0.0122 
0.0035 
1.1405 
0.0017 
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WHC-SO- WM -DP-O 25 
dde ndum 13 -Re v~ 

rvTTANKiFARM°iPJ}ANT}OPERATINGPROCEDURE ... • 

·· sarrple Coll ected by :: 

SUPERVISION REVIEW: 

Sarrple Muit>er 

3AP891-9 

Rel inquished by: 

CHAIN OF CUSTODY 

Telephone 

N A Ofhite Property Mo . 

8-Plant Sam l e Truck 

222-S Lab 

SAMPLE IDENTIFICATION 

Sarrple Schedule NUTt>er 
242-A Statement of Work 
WHC-SOW-91-0002 

CHAIN OF POSSESSION 

Received by: 

373-4655 

N A 

N/A 

DATE:/() - ?-V 

Date/Time: 
/C · //- 7 

Date/Tirne: 

Date/T ime: 

------ 8 
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WHC-SD-WM-D?-025 
Addend.um ·13 Rev_ O 

SAMPLE CHEC, IN LIST 

Date/Ttme Rece 1 ved ID-!l-i: I 
VJ 

1
/1 rO u Sampl e ID--:cJ2---crC ......... =-..._ .... 3 ~/Ji~p ...... z.._q...._1_-9...._ 

Project 2{}... A- sow 'tl-9P3!:k Cl i nt---1.~-=;;;..._~~...i,::r;:;;:;~·, _____ _ 

Shi pping Container IOI --=CF- 3 Shipping •~&~.MlQ~7~-----
_I, Condition of Shipping con ta iner?_..l..-'.:,JP _______ ...;.._ ___ __ _ 

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

3. Custody Seals dated and signed? Yes [y-' No [] .. 
4. Custody Seals IO l_..._y.._.,,.;2 __ '-( ____ 8 __________ _ 

5. Condition of Samples: Of:::.. in good condition 

__ broken 

__ leaking 

6. Sampl es have: /Ub custody seals 

i..----- appropriate samp 1 e labels 

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

Chai n of Custody l(s)_..;;~...._ _______________ _ 

Request for Special Analysis l (s) ______________ _ 

8. Have any anomalies been identified? Yes [] No (I>4 

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

Printed Name J/21.JA "Jc),b,qAJsfµ 

Signature~ 

Date/Time ~= ~D 
Please send copy to Office of Sample Management Data Administrator, 16-08 ,. 

---· ·· • 9 
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;> 

- · Samp1e Site or Sampling ID 

/tJs A-~ · f2,_5e7c. 2-8 

WHC -SD- WM-DP-025 
Addendum 13 Rev -o 

LABORATORY ID · 
Date Sampled 

Date Received at 222-S 

~ ;?c;'a ,, /0-/(- 9 I 

Delivered by~ignD~) ~Q!J _ 
RPT~,!LD 

Custodian {SCgnature) I \ Date Analysis 

~,-.100/4;:L Complete 
,. ..... 

CommentsU 

'Z A-P8i1 - CJ ~C)4 L Id_ q';;.t.(8 
Payrol l No. Tech/Receiver {Signature) Date Entry Code 

. iJd (feyf dt1 £lA/1_},;,/;~_/IJJ L 
. 

... , J J7c rY}n;{ o 
I' 

-
~ 

M 

n 

N 

·-
W) 
.... 

· . .. \. 

Time Sampled 

Time Received at 222-S 

1 9 dO 
Dose Rate 

(~' ~ 
Disposal Date 

e "X {'/ 
thmments 

~~ ,;_;J);/0 
, ., , 

. 

BD-6000-347R (10189) 

--~ 10 



.. 
0/\TE 

TIME 
OUT 

( .... " "\ ' ' : • " \ ·-.1 
', • . .-,I' 

'...... ._.,. ! ; 

TIME 
IN 

/..._i ~ J..i.. 0 J : fo 

1-z..q;-

UNIT 
# 

vJ\-\C-SD-vlM-DP- 02.5 0 
Adden~urn _ 13 Rey_ 

SAMPLE IN/OUT LOG 

S/\MPLE ID. 

R - <i lvo q <o I 
R \0 1 s--
765- 76 7 

TECHNOLOGIST 
SIGNATURE 

PAYROLL 
NUMBER 

(c 'f I ( 
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--
/~ ... !\- \ ~J \;' . WHC - SD-WM-DP.-02 5 " -
...... _., ·,_,t ! • Addendum J3 Rev -.0 -

SAMPLE IN/OUT LOG > 

TIME TIME UNIT PAYROLL 
DATE OUT IN * SAM PLE ID. NUMB ER 

L t 1·F;;O Z-o T-1J7 00 <oZ57U 
/-l <;-qd CQ'. \ C) ~~ d-~ "R-l<J{,7 f$2}IJ/ 0 

I 2 7>0 COl ?002 

:50 
~~ 

2.o 
: o-t) )2. 

I 3 .- Iv / 3 .'.).,O /?... O ] o Jl,J.... 
' , I :',, .;l.O I : !LS' .;2 ~ - b'7 c.o _p .,,a._,.,.;._ 



DATE 
TIME· 
OUT 

TIME 
IN 

UNIT , 
2.0 1 

WHC -SD- WM -OP-025 
Addendum 13 .Rev o_ 

SAMPLE IN/OUT LOG 
'i~ 

S/\Mf'LE ID. 
TECIINOLOGIST 

SIGNATURE 
PAYROLL 
NUMBER 



t./ 
-

I, 

S/\MPLE SAMPLE 
ID 

WHC - SO- ~M - OP- 025 
Add end um 13 Re v O 

Sf\MPU: LOG IN/OUT 
storage· un i t #_ 

date ,,l/.-J.:q,) -to -yJ..q,b 
) 

TECIIHIClf\N 
SIGNATURE 

PflVROLl 
HUMBER 

14 



WHC-SD-WM -DP -025 
Addendum .13 Rev 0 

SAMPLE SAMPLE 
ID 

S/\MPLE LOG IH/OUT 
;~~r;,ge . tmi t I 

d at ··2).:tJ.!iJ: . .to 4"--- r:c; L 

TE CIIHICl i\H 
SlGHJ\lURE 

~ -
-?..t<." }--

'2/'..' 

:../~ 1 

P1WROLL 
NUMBER 

~·1'3A-! 

t;,,o a 

,1. ';;6 

[;·J,; 'J g 

L,/ 1--1--''l_,_lJ.,_':';...;..>-_ .:...i/ _:3;....;":_" -+,,...,....,..,,--,-:---.J~,;.£...-,-k'-J:..l.<:!....i.....~~=:__--.J--1.lc:....c....::...:;_:;;__-+-.:...=....:::-:.,,fF--::.._------

-t/_, -- '/n,br ;,f 3 O 

_v_ --1-3_1;._<..·-=-/.;..;f >-~-L...:.;.;...:;..._-"",-u.;.;:i...;;_LL.-_~~~~="""""'~.;=i.,.:::____-'-=;....:..:.;:...;._;;:._4-:...=....~-,11-------­

~1~ G 'c;) 
- --1--~~-.....:....:...:..:;...:::.-4c.i..;.:.;;~~------'-~....a.=..:.=~1...L.a-.W.:1..J.-----l--;__:_--'--;;:.._-J-'--"---i,__-+,1--------

_ _ v_ 3 ~, -fJ o'l./5 

-1::::. -3 3t-1"J. I .2.s-:-

£ --4'-'-:~ ____ ,_l -........ c ~~...;..f.i...::.'J~--~--~TIF~-t=-<~=~~......:.i.=:.__~~:....;__;~-¥-~~-r:......;.r..,.LL-J.~~~ 

l,/ 3 · 3 f ·11 //J.J.-

J/ 3- 3/ -<( 'L 

V t/-r q1 
✓ 

l 
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WHC-SD-WM~DP-025 
A.ddendum: 13 Rev O 

S/\MPLE 

DATE TIME 
( c,,:;- \ 

SAMPLE 
IO 

C!:L- 5, '\ -
- Y, i 

( . I. • 5 '\- 2· , c.. -,- - c, 

SJ\MPLE LOG IN/OUT 
storage tiniL #_ 

date ___ to._· __ _ 

TECllHICIJ\H 
S lGNJ\TURE 

I"- -t I {l,, ' ] ;;✓crt I 1..--

PflYROLL 
NUMBER 

S amp 1 e Group 

-----.c;,---c.o PY · 
CUSTOOIJ\tl 
S lGtlATURE 

--·-
__________________ __. 



,-

TIME 
OU r 

COPY-

TIME 
IN 

UNIT 
# 

WHC-S0-WM-DP-025 
Addendum)J . Rev 0 

-
SAMPLE IN/OUT LOG 

PAYROLL 
NUMBER 

-····· 

. I 
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,, 

0/\TE 
TIME 
OUT 

TIME 
IN 

UNIT 
ti 

WHC -S0- WM-DP-025 
Adde ndum 1) Rev 0 

SAMPLE IN/OUT LOG 
,.- ·· - (" ·, 1- \ 

\ . : ~· .. .., . ,., .... . 

PAYROLL 
NUM8£11 

/c. ,,6 
(r11L 

t\ 

..... -- · 18 
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WHC -SD-WM~DF-025 
Addend~m 13 Rev ·-0 

REQUEST fOR SPECIAL ANALYSIS (RSA) 

J, ,11mple Point 

,PD- A 5'f 
Set No . 2 

(2) 011te/Time IHued (3 ) 011tenime Required 

11/:it I 11 

(6) Number 
of Sample, 

10 
( 1 O) Rele11se 

Rl'T 

(12) 
Determination 

(13) 
Ewr,ected R11ngl! 

( 17) Radlo11ctlvity l evel (Actu11t O ~,tlmated 0) 

Tot 11I Alpha _________ __ ~_ ll Ci/l 

Total 9et11 pCl/l 

Totlll G11mm11 ____________ ll Cl/\. 

(14) 
Minltnum Oetectlon lhel 

(5) Work l'11chgl! 

I 
(9) Reoul!\t@r Name/Phone 

P.G . 1-htig h 
3-4b55 

• ( t t) Volume of ~11mpl@ 

/OOmL 

(15) 
Method 

(t II) Addltlon 11 t tnfo,m11tlon (Murnreirent UncertAlnty or Othl!t 
l'l!rllnent lnform11tlon) :t .2 .,-!~ frtci S j t'.}rl ~ kr..Uf ftCY 

-_ 



WHC-SD-WM.-DP--025 . 
Addendum 13 Re v O 

REQUEST FOR SPECIAL ANALYSIS (RSA) 

(1) $11rnr,I@ rolnl 

--D-A ,; 'f 
-5e-r ;J~.-;;_ 

(6 ) Numb~r 

ol S11rnple1 

(10) Relo1@ 

RPT 

(12) 

(2) 011te/Tlrne h1ued 

(11) 

( 17) A8dl68Hlvlty lh@I (Actual O Ettimllt@d (J) 

Tt,tal Al,ikt _..._ ____ ....__.~---- U Cl/\. 

Tobi b@U · U Ci/\. 

Tohl dA~mj 11 Cl/\. 

(3) Date/Tim ! Required 

(9) ReQu@!ter N11m@~hone 

F. G I I-/' ij ~ 
3-1/&5"5 

{11) Volum@of Siimt,h! 

too~L 
(111 ) 

Mi11lmun1 Detection level 
(IS) 

(11!) 1'dditlM11I lt1fottnAlion (Me1nur@rt1@l'lt U11c~rt1lnty ~t Olh~I i 

Pertln@ht lnfotrnttlon'± -,~(:71 n,_ • • ,.,>A · , 
0'0 /~ rreulS/6~ •ffu..Jir"~-GY 

. . ,. . . 

(10) ~•mp!~ Ret@M!d . . .,., , , 

i ~,t,"' . 
I . . • 
•. 



REQUEST FOR SPECIAL ANALYSIS (RSA) 

(12B~Aln5'1 
-st+ !\lo.-;) 

(6) Number 
of SampleJ 

JO 
(1 OJ Release 

RPT 

(12) 

(2) D3t@fTlme luued 

(tl) 
EwpMted R11nge 

tohl Alllh~ --~-~~....__. ........... ..__ __ ll Cl/I. 

fo\111 lletll ll Cl/I. 

Tot:11 G111,,m1 ti t111. 

.(3) 011tefflme Requir ed 

(14) 
Minlmutn Detection level 

.I 

(9) "'quester N11me!Phon@ 

JJ. G. !la i 1' 
3-

( 11) Volume of ~itm~I~ 

.1 

(15) 
Method 

., ,, 

> ·•;,: •~ I i,~:•• > ; • 

, .. 



WHC-SD-WM-02-O25 
Addendum· 13 Rev o·· 

SAMPLE DATA SUMMARY 
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WHC - SD-WM,-DP-025 
Addendum 13 Rev· O 

SUMMARY DATA REPORT 

Project: 242 - A EVAPORATOR FEED CHARACTERIZATION 
Tank: 103AP 
Customer ID: 3AP891-9 

Undigested Sample Results 

Sample Sample Duplicate 
R944 NA 

SpG (01 -04-92) 0.994 NA 
DSC (01 -28-92) NO EXOTHERM NA 
TOC (01-28-92) 9.97E+ 1 ppm NA 
TIC (01-28-92) 5.44E+2 ppm NA 
NH4 (01-13-92) ,1.31E+1 ppm NA 
OH (01-07-92) 9.91E+2 ppm NA 
CN (02-03- 92) 5.52E-1 ppm NA 
ATOMIC ABSORPTION 

As (01-07-92) 3.5 E-2 ppm NA 
Hg (01-21-92) <1.7 E-3 ppm NA 
Se (01- 29- 92) <5.0 E-3 ppm NA 

ION CHRO MATOGRAPHIC 
F {01-10-92) 9.64E+ 1 ppm NA 
Cl (01-08-92) 3.98E+1 ppm NA 
N03 (01-10-92) 2.85E+3 ppm NA 
N02 (01-10-92) 1.20E+3 ppm NA 
P04 (01-08-92) 1.34E+2 ppm NA 
S04 (01-08-92) 4.82E+2 ppm NA 

GEA (01 -04- 92) 
Cs 137 6.93 E+3 uCi/L NA 
Cs 134 <8.62E+0 uCi/L NA 
Eu 154/155 <3.2 E+1 uCi/L NA 
Co 60 < 1.2 E+ 1 uCi/L NA 

--· 2 ·3 
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WHC-SD-WM-DP- 025 
Addendum 13 Rev~ 

SUMMARY DATA REPORT 

Project: 242- A EVAPO RATO R FEED CH ARACTERIZATIO N 
Tank: 103AP 
Customer ID: 3AP891 -9 

Acid Digestion Sample Results 

Acid Digestion (1 -07-92) 

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

(1-23-92) 

Sample 
R944 

Complete 

1.71 E+5 
<6.50E+1 

9.70E+ 1 
4.15E+3 

<4.35E+2 
<4.00E+2 
<2.55E+2 
<1.50E+1 
<4.00E+ 1 

4.87E+ 6 
<2.00E+1 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/~ 
ug/L 
ug/L 

Sample Duplicate 
NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

--- 24 
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UNDIGESTED SAMPLE ANALYSIS RES UL TS 
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Tank: 103AP 

Core : NA 

Sample No .: R944 
Customer ID : 3AP891-9 

Check 
Standard 

Lab ID: R939 

Soeclllc Gravltv 101-04-921 98 .37 " 
Lab ID: R938 

DSC 101-08-921 EXOTHERM 

Lab ID: S599 

Total Oroanlc Carbon (01-28-92) 99 .7 % 

Lab ID: A939 

Total lnoraanlc Carbon I 1 - 28 - 92l 99 .4 " 
Ammonia (01-13 - 921 97 .1 % 

OH(01-07-92) 99 .8 " 
cvanlde (02 - 03 -92l 99 .1 " ATOMIC ABSORPTION 

Arsenic (0 1 - 07 -92) 105 .6 % 

Mercurv (01 - 21 - 92) 107 .4 " 
Selenium {01-29-92) 114 .38 % 

ION CHROMATOGRAPHIC 
Chloride (01-08-92) 92 .9 " 
Fluoride (01 -10-92) 98 .8 " 
Nitrate (01-10-92) 106 .1 " 
Nitrite (01-10-921 107 .3 " 

, Phosphate (01-08-92) 97 .3 " 
i Sulfate (01-08-92) 92 .8 " GEA (01-04-92) 

Cs 137 107 .9 " l\: Cs 134 NA 
(j Eu 154/155 NA 

Co 60 NA 

9 3 3 

UN DIG EST ED SAMPLE 

Blank Sample 

R940 R944 

9.829E - 1 9.939E -1 

NA R944 

NA NO EXOTHERM 

R940 R944 

3.60E + 0 Ull 9.97E + 1 com 

R940 A944 

2 .2 E+O ua 5 .445E + 2 nnm 

R944-5728 

Comolete 1.31E+ 1 nnm 

Comolete 9.91E+2 nnm 

<2.0E-2 com 5.52E - 1 com 

6.0 E- 4 ppm 3 .5E-2 ppm 

<5.0 E-4 com <1 .7E - 3 com 

<5 .0E-4 nnm <5.0E - 3 com 

< 1.0 E-1 ppm 3.98E + 1 ppm 

< 1.0 E-1 ppm 9 .64E+1 ppm 

< 1.0 E+0 ppm 2.85E + 3 ppm 

< 1.0 E + 0 ppm 1.20E+3 ·ppm 

<1 .0 E+0 ppm 1.34E+2 ppm 

< 1.0 E+ 0 ppm 4 .82E+2 ppm 

5.83E - 3 uCl/l 6 .93E + 3 uCI/L 
NA <8 .62E+0 uCI/L 
NA <3 .2E+1 uCI/L 
NA < 1.2E+ 1 uCI/L 

RESULTS 

Duplicate Spike of 
Sample Sample 

NA NA 

NA NA 
NA NA 

NA NA 
NA NA 

NA NA 
NA NA 

NA NA 
R944-5826 R944-5928 

1.31E+ 1 com 97.4 " 
NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 
NA NA 
NA NA 
NA NA 

Ch eck 
Standar d 

R9 4 6 

98 .16 

A939 

EXOTHERM 

R946 

97 .7 

R946 

102.8 

97 .8 

102 .1 

98 .7 

111 .6 

90 .7 

112 .06 

100 .85 

102 .9 

102 .8 

106 .4 

100 .52 

100 .12 

106 .4 
NA 
NA 
NA 

-

% 

% 

% 

" 
% 

" 
" 
" 
" 
" 
" 
" 
" 
" 
% - - · 

% 

)> ~ 
0.. ::r:: 
o..n 
ro I 
:::I V> 
0..0 

. C I 
' 3 ::E: 

3: 
• .._. I 

W O 
-0 

' ;o I 
ro o 
< l'v 

l.11 
0 

l ' ' I I 
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Lab Segm ent Serial No. : 
R944 
Analysis : 
SPECIFIC GRAVITY 

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

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

10 

~/HC - SD-\✓M--DP - 02-5 
Addendum 13 Rev O 

WESTINGHOUSE HANFORD COMPANY 
222 S LABORATORY -

A ALYT!CA BATCH 
Customer ID: 
3AP891-9 
Sample Prep: 
UNDIGESTED 

Procedure/Rev: 
LA-510-112/C-2 
Date : 
1-04-92 

Tern perature: 
NA 

Chemist: 
R. K. FULLER 

Lab ID Description 
R939-5506 11 
R940-5606 12 
R944-5706 13 
R946-5506 14 

15 
16 
17 
18 
19 
20 ~~----------~----~ 

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

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

Lab ID 

Final Vol. of 
Standard 

N/A 

A-6000-881 (03/92) 
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WHC-S0 -WM-DP-025 
Addendum 13 Rev 0 

SPECIFIC GRAVITY ANALYSIS - -~NDIGESTED SA PLE 

-­l Ocih/' 
Dua , ........ 

l~-1 6-9 1 le, ; l 

"-"- U-1 C,M,911 C.00. 

:-: RE CO\1EF<Y Nl .!'IW 

,..._,,. Cak.-.'-'ON. ,_~ 

S:.::.3~ Llil :l j 

s I lJlt 15"LII 5.} 

~l"I I) \/hi. J.'lfi'-

RESULI" /•YIS'~ 

::kEC ~,17~ 

.... 

'-'-

.._ ... 
7 11.>o.11.~, 
llil~1Lc.icu1&~ . ...._.. 

1,EIIGloN I 1.11 _;:,HK 

o. 91).1 

,tr,,wyaa ·• ........,.. • J 

..... ~. 

C..-10 
l tLK 

0 

........__ ... .... u. 

-"---------------------------
0.. 1- ....... 

l~-16-91 1 6 : 10 
,.._,., 
:..:::.1 --V 

o. '1'131 

,, 

~ 
~ 
~ 

~~~1·~ -:-:r-:r ~ ~ 
N -::i --: ~ ~. . 

':,-
~ 

-::,. 0,. .... W) 
<>: 0-~T\~ ,;r-

("('I~ ::s- ':) ,1 

-~~~; I~ 
-::. 

~- ,q;_ 

~ 9'-1~ -5'70b 



WHC-SD-WM-DP-025 
Addendum 13 Rev 0 

SPECIFIC GRAVITY AN~LYSIS - -~NDI GESTED SAMP LE 
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Lab Segment Serial No.: 
R944 
Analysis: 
DIFFE RENTIAL THER MAL 

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

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

10 

-
WHC~so-wM~•P~025 
Addendum 13 Rev 0 

WESTINGHOUSE HANFORD CO MPANY 
222 - S LABORATORY 

ANAL YTaCAL BATCH 
Customer ID: 
3AP891-9 
Sample Prep: 
UNDIGESTED 

Procedure/Rev: 
LA- 514 - 11 3/ A - 0 
Date: 
1-08-92 

Temperature: 
NA 
Chemist: 
D.HERT 

Lab ID Description 
R938-5511 11 
R944-5711 12 
R939-5511 13 

14 
15 
16 
17 
18 
19 
20 

. 

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

LMCS CHECK STD 27C11-BH/.010mL 

Lab ID 

'' 1, 
-

Final Vol. of 
Standard 

N/A 

A-6000-881 (03/92) 
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ANIJll • I 
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I - ,9 z.-

Nl4"JM•1 ""-', ... 2 

... ... 
°'" ·-"-l-S--9z. 

WHC-SD-WM-DP-025 
Addendum 13 Re v O 

DIFFERENTIAL THERMAL ~ LYSIS -- UNDIGESTED SAMPLE 

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

STD , 010....t. 

Z7C.JJ8rf-

-·• 
'1'' ... .. . 

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

...... 

STD 

,,c..11 BH 

-·• 
... 

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

C.--., ID 
,.., t!il ·" U '/ l ·- ' I 

....~. 
" 
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AUTOLIMITS 
WARN I NG 
END TEMP. 0 c 

TEMPERATURE 0 c 

100 . 0 

M 200 . o 

300.0 

• 

WARNING 
L'.!.H ENDO mJ 
L'.!.H J/G 
PEAK TEMP. 0 c 

8 

WH C- SD-WM-DP-025 
Addendum 13 Rev Q 

151.7 

HEAT FLOW 
RXOTHERMAL--> 

1 
23907 
2159.7 
106.6 

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

33 



END SCREEN °c 

TEMPERATURE 0 c 

100 . 0 

200 . 0 

0 . 0 

400 . 0 

WHC- SD-WM-DP ~025 
Addendum 13 Rev 0 

445.0 

HEAT FLOW 
EXOTHERMAL--> 

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

34 
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M 

WHC- S0- WM-DP- 025 
Addendum 13· Rev __ O 

Per the chemi st, Denise Hert, the Print-out for DIFFERENTIAL THERMAL ANAYSIS 
SAMPLE NO. R-944-5711 is Lost. Data Packaging received a partial print-out, 
however, the rest of the print-out is Lost. Data Packaging tried to retrieve 
this information from the Laboratory Personnel and we were informed by the 
Chemist that the information requested is not retrievable. 

Submitted by: Lola R. Webb,_/J/vtl/Ml' 
Records Management Specialist 
Laboratory Data Management 

Date: 06/19/92 

35 



END SCREEN °c 

TEMPERATURE 0 c 

100 . 0 

200 . 0 

300 . 0 

400 . 0 

WHC-SD-WM-DP-025 
Addendu~ 13 -Rev~ 

445.0 

HEAT FLOW 
EXOTHERMAL--> 

50 . 000 r,,W 

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

-..,, _ '-- .- . 
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WHC-SO-WM-OP-0250 
Addeodum 13 RE V 

ptJL/i-5711 

PEAK INTEGRATION 

7-JAN-92 19:41 

7-JAN-92 18:46 ** 
PEAK INTEGRATION 
DYN/ISO 1/2 1 
AUTOLIMIT 0/1 1 
START 35 
END 400 
BASELINE TYPE 8 
PLOT CM 10 
PLOT MODE 101 

FILE NO. 
IDENT. NO. 
RATE K/MIN. 
WEIGHT mG 

00125.001 
6823 

AUTOLIMITS 
WARNING 
END TEMP. 0 c 

10 
10.826 

8 
151. 7 

TEMPERATURE 0 c HEAT FLOW 
EXOTHKRMAL--> 

100 . 0 

200 . 0 

300 . 0 

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

1 
21097 
1948.8 
102.8 

50 . 000 r,11~ 

_\ 
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PEAK I N T EGRATION 
\·/HC-SD- WM- DP- 02 5 
Addendum 13 Rev O 

7-JAN -92 

7-JAN -92 

22:01 

21:14 ** 
PEAK INTEGRATION 
DYN/ISO 1/2 
AUTOLIMIT 0/1 
START 
END 
START B. LINE 
END B. LINE 
BASELINE TYPE 
PLOT CM 
PLOT MODE 

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

END SCREEN °c 

1 
0 
35 
450 
35 
450 
8 
10 
101 

00127.001 
6823 
10 
12.501 

445.2 

-TEMPERATURE 0 c 
M 

HEAT FLOW 
EXOTHERMAL--> 

~ 

100 . 0 

M 200 . 0 

300 . 0 

400 . 0 

WARNING 
~H ENDO mJ 
~H J/G 
PEAK TEMP. oc 

1 
25640 
2051.0 

105.8 

50 . 000 r,-i(,J 

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

I 
I 

j 
I 
I 
I 
I 
I 
I 
I 

I 
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DSG 

=•NF :r GU RAT :r ON 

26-NOV-91 11:24 

E I NDIUl'I 
DSC SIGN ICTA 
.. AU LAG 
TAU SIGNAL 

"t Dil'IIN. FACT. 

~ 
TAU LAG 2 

AU SIGNAL 2 
E DIMIN. F. 2 

t"S 2 

·- • TEMP • 
. IN. TEl'IP. 
A PT100 

PT100 
C PT100 

EAT P 
HEAT I .. 

EAT D 
of OOL 1 

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

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

600. 
-50. 

.21437 

.74509 
-.10370 

3000 
250 
30 
0 
0 
0 
10773 
58.121 
.14689 

-100 
8940 
17.884 

-.072 
363 
9360.3 

-15.043 
.01538 

WHC -S0- WM-OP-02~ 
Addendum 1~ Rev o 

cit . ,(bJ . q ( 

~)~ 

Cevl,~rd~J tJov 2~ 
1 
9 / 

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

\....~. 
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Lab Segment Serial No.: 
R944 
Analysis: 
TOTAL ORGANIC CARBON 

Instrument: 
MODEL5011 WC16130 
Technologist: 
L. CONLIN 
Starting Time: 
16:30 
Ending Time: 
23:00 

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

10 

vJHc -.so~\.JM~DP-=D 2 5 
Adde ndum 13 Re v O 

WESTINGHOUSE HANFORD COMPANY 
222- S LABORATORY 

ANALYTICAL BATCH 
Customer ID: 
3AP891-9 
Sample Prep : 
UNDIGESTED 

Procedure/Rev: 
LA-344-105/B-1 
Date: 
1-28-92 

Temperature: 
NA 
Chemist: 
D. BISENIUS 

Lab ID Description 
S599-1621 11 
*R940-5626 12 
*R944-5726 13 
*R946-5526 14 

15 
16 
17 
18 
19 
20 

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

LMCS CHECK STD 70C11-J/.200 ml 

* SAMPLE RERUN. 

Lab ID 

Final Vol. of 
Standard 

N/A 

A-6000-881 (03/92) 
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.n 

\.!M-DP -025 
\.!HC-SD- 13 ReV 0 
Mdendum 

TOtAL ORGA.~IC CARBON ANALYSIS -~ UNDIGESTED SAMPLE 

,.,, ... "° ~llo-w. o... 1-....... ,.._..., -S,e. ... NO ~,._.. 
0... 1- ......... ,.,_ .. , 

S 59? .-1 621 ST~ 11-29-91 2313 5 ~1 
--·-1-----~--'----~,--i-----+c---l o.-- . ....,....,._.... ,.. ... ~ a... .. c... ,......,. 

rnc LA-::1'14-105 GM/ L · C 6l0 0 

.._.. .... c..-,o 
200- :!l'\L - 200 HI • =,M H2S04 

.......... ~ . A.----

53~ co::noc 
STOii '1CG 1/ j' RESULT 2· 'I '! ;,It. C. 

sro vAJ... J.oootll-t ::REC 't'I• 7?, 
/, '-u,: 2,'f9 ,(t. xlt>O : '/9, 7/. 

3.~t>Q?''" 

... 

......... .-- .... 131 

-s., .... ,...., . ., 
R 944.-5726 -­l03AP 

0... 
12-16-91 ·--16& 10 25 

....,_,.-.l--...._--.----,..-----'u-..----~c.....J.. .. -c---4, ... -----l 
LA-3qq-105 G/L N124W 1 

~ ... , - ·• 
... ... 

1 ..... ~ U.-UrW""9f 

12'.·.e .. .i.~ 

C..-1D 

'.';APB91-9 

~lt"•M·Q 

R 9'I0 . --~•626 l03AP 1 2 -1 6 - 91 l b : :.:• ~- •. , .,. __ --· TOC ....... .... 
? 
,-... .. ,.~ .,-...,.. 
REAGENT BLANK 

.5~ .i .. ~ 

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

--llU C."'arb<.').0° 

-·• 
... ..,,, 

c-.,c­
Nl~'IIW 

RERUN 

-

s.. ..... -.i--::---,-.._--,_------r.co...-----,.,.,-_-_,--.,...--,-:;,.:--:_::-..:-i, 

STD 

S356 C03TOC RERU 
STDII 'lCC,lJJ' RESULT ~.'fJ ,-tu .. 
STD VAL :,.OO()jil.C. :~REC 'i], 7 /, 
. /,l(u, ~ < .f/3,-ft.. x/PO • (j?. 17, 

3,«Jepl,, 

"'' "'' 

....... 
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M 

.. 

a,. 

S599 
~=- d m p l i:, : / 0 C l LJ 

WHC-S0-WM-DP-0 25 
Addend um 13 Rev O 

~-1rtn1½ Stt · 

TUC· TUT(-iL_ Df!C~(-'lNIC C{\Fd?.C'it·J ;:1 1h:,L/SI :::; F~f:F'Ukf 
TICTUC F:i:. 1/ :: . ,, 

D::, t E? : 01. /2::i/9::: T :i.,n ,::! : J.C/ : ,:, ::: : .i ·-'t 

Samp l G S ize= 200 uL 
Di l 17 .;:,c: to r· ::::: .1. 1 

An a lyst L CO NL IN 
Min Re3ding s = 11 

8 l -::u, I:: l D # ::::: Bl...1.:'i l·· 11::: Ma :: h:t:•acJ:i.r;~JS := .14 
Blank V~ lue = . 5 1 40706 ug / minute C % Diffe renc e= 1 0 

--- F;:i:c' -::, din,J ::::::::::::: t Hi c1l·_: ·:;; .i s T.i.if1Q ===--==:::: Coulo,nE- b .? , ::.,::::,::::: i ·: [1:i.'ff,2n,=nc:,., 
1 0.51 0.10 0.00 
2 1.01 2.40 95 . 83 

1.51 3 1. 7 0 92_43 
4 
~) 

6 
7 
8 

9 
10 
l J 
l ? 
l ~::: 
1.4 

:·: .. 0 1 
2 . 51 
3.00 
3,51 
4.00 
4.50 
5. 00 
L-,; i::;,(j , .. , .. •. ,. 

(.:., .. 00 
h . 50 
7 .00 

44 . 60 
5 0 .60 
54 .00 
55.30 
56.00 
56.50 
57 . 00 
57 . 3U 
5 7 ~50 
57.80 
58.00 

=~ (:: .. \.? : ·:'. 
J l .. E~b 

t.J .. -~:.u 
~:: .. ~~:: ~-:·' 
1. 2:.', 
O .. iJti 
(.i .. ur~ 

..;:;• ··, ,_, ,, :. 

u .. ~:~j 

~l~) • 5:;.: 
,:-i . ::-4 

BEST AVAILABLE COPY 

Bl...(,NI< 1-.-'(,Ll.JE ::: 
r:L./-\ l\ lf:: F(':iCTUr:; == 

~;n1·n:=·u~: l !E!:::ULT\:; : 

3 . 6 mlcr• qrams 
3 . 6 / 7 . 60293 

( 58 3.6 )(11) / (?00) -
( :5D - ::; . h ) ( l J. ) / ( 2 00) ( J. 2) ::: 

C::i:.\ 1··- b cr-, 
+'.:.i ,. lEc •·· , ·;1 UIJ .-' ffli.n 

~ 2 . 99ET00 
~2-~9E-01 

ok Cal~ htt D. lf, &·setdus S,17~7 1/30/iz. 

:3a111p le F<un By: -------·--·· .. ·-·--·-·--·-·····-·-----------------
L. C:Dr ~l.. I l·J / .. ,C949 

C:.ar- Lu r, 

q / l... Cc:,,-bcm 
Mn l .,..-.. r· 1 __ ; ,1 1··· b c,n 

42 
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co 

N"\ • • 

'R C\L\0 
h.:Hnp 1 t~ : f?.L_A Nf :: 

\mC- SD- WM -OP~02 S-­
Addendum 13 Rev o 

TUC·- TUT{;L rn;:G{\I '~ 1 C cf:11:.:Brnl {,IH ,L.. YE:, I~; F:E:T·t::wn 
T I C T(JC f~I:'/ '.:: . ,:, 
8U~Nf-: l,NAL \'~3 1 l:, 

~,a mpl0: ~3 i:: e - ::::,:-i,:, ul... o'~l"oct 1 y·,; t. L. C ,:=ti H.._ 11 ; 
J ll D.il F 3c.: tot- -- .1. 

Ei l .:.11··, I-: ID j.J. ·- bl..Pd' ll< 
Bl -::.u1I:: './;.0i. l ue = r-.j /{i 

--·- · l'lt::•c:1d i. r ,g 
j_ 

4 

7 
8 

PL../.\i• ·.JI< ')(\ J __ UF:: == 
HIJ H~i -: r-·r,c::TDr! '"' 

Anal/sis T.i mc• 
0 . l:':,l 
1. . G l 
1 .5 1. 
::::: • (i (i 

::: . oc 

4 .. 0U 
4 . 50 

5 .. ~:.o 
i:, " 0() 

6.50 
7 .. 0(.1 

~: .. h m1cr-o ,J1··- .3 m:.::,; 
~::. c.~ _/ 7 . 00'.2 '~) :3 

~3amp 1 E? Fun By : 

l iin f;;c; .:., d1n g "; 
r·la :, he c:,d in g:: -··· 1 <t 
% Di fferenc e - 10 

Ccu 1 Dmr:,.-te,­
U. uO 
U. 40 
() .. 90 
1 • ::".O 
1 . 60 
1. . 8•) 
~:.1() 
-~~ • ::)t) 

::,; .10 

;::. 40 

l_ CDrJLJN 

- ·· -··· -- ..... ~-: 

·i:'.,. l E-Ui. 

fi i. ·f ·f E•;··E·f"l t:: ,'c:, 

0 .. \)U 

j uo,. ( 1() 

.1 t3 .. 7 ~~i 

L 1 . • ll 
14. '.>,· 

8 .. ~/ CJ 

E< .. nc, 
lU . "7 J. 

:,: .. 4:i 

5 .. =•i::, 

u c..1 / in J. r·1 

- -- 43 __ __ ,. 



C 

M 

\✓ HC-SD-WM.-OP-0 2 5 
Addend-um 13 Rev· O 

TDC- TOTAL ORGANir.• r_:Hn~,~-,u_,r,_,, r,J Hft 1,;a:, __ ~,,r .. -.. -,·.r,•.•.~ ... ·•· --. , , ,. . 1-'r_;_i=.UF 1 

[:. _;._\ rn r::. J. r.? s j_ :?: 1:;::, ···- u.i._ 

T) i ]. F .;.:~ C -!.:: C) :-- - 1 !.":, 
.i. • ·--' 

Blan k ID# - BLANK 
Dlank Value - .5140706 

r.;: i~~ -:::i. d j_ n (] 
J 

::. 
.::, 
-, 

.1 c, 
l .L 

J .. 4 

Andl/·=:;i ·s 
()" ~:11 
J.. • (: 1. 
1 c:. 1 
..l .• ._ · ... 

2. ()() 

3. (;J.. 

;::: . 51 
4 . 01 
4 , 5U 
~; . () () 

,':".! . ()() 

T I CTCiC F'. E') :.2 . U 

DE;. tE:= : C· 1 / :.:8 / S'2 

:...:. g ~_,.. iTi :L n Lt -!::. F:::• c:, 

_ A r-j -::<. 1 ':=,-' ·::: t 
i"-l i ii F: c?. C\ d i n 1:; s = 
M .0-. >: F.: '= :,,_ d .i. ri g ::. . ... 
:,; Di f·i'21·- ,:7:nc::e. --· 

14 
.l () 

T i1nt:-: :.-:: :::.::::::.-:: C..JU 1 Oril•:: te ;­
C) • (J() 0 . ()t) 
1 . ~)() 
9 . 30 

12 n ()(:i 

13. :',U 
14.30 
14 . 70 
15.20 
1:=,. sc, 
1 5. 8() 
1 6 .1 0 
16.40 
1t:., .. 60 
16 .. S:'() 

f33 .. f.;7 
::::2 . 5(: 
.::_1 . 1 :L 

L • / ...::: 

3 . 29 
1 . S'4 
1 . c,,u 
l.86 
.l " S:3 
1 . :::,u 

0' BEST AVAILABLE COPY 

E: L. (:-1 j·-.. J l< l.) i'~\ l_. LJ E ::::: -. :, . tj <n i c: i•- r~; :;i t- a rn ·::::. 
IJL(\f'.Jl< F" ,:::,c:·r DF~ :.-::: -~>. ·~~· / 7. ()():293 +'.:,. lE···-OJ 

."i.t:\ ,. 9 --- ) ( l . !5) / --:.- (-·iti +9. 97t~·····U'..~'. 
1 ,L ,:::; --
··'- ~-· ,. .· ) ( 1 • ~I ) _/ ·-:, .-.I j- ! ( } . 2 ) -·- -I·· 8 .. ::~: .1. E ··~· (; :::: 

Sc:\m pl e F~u. r·. E:·:./ ~ 
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C 

M 

WH C-SD- WM~bP-02~ 
Addendum 13 Re v 0 

TUC --· TUT (\L UF:br,1·.11 C: t:::~1f;:!([Jrj il l lt',L ·;SI S 1:.:Eru1;: f 

TI CTClC FE \! ~.:: . C• 

D<e,t E, : O.l/'28i-i2 

Sample Siz8 - 200 uL i"::; n =< 1 y s t l._ CUl·il. . J i·J 

Di l f' "'c: t c:n· - l l 
Blank ID# - BLANK 
Ulc,,n l:: 1.-' .:, lue - . ~:,140706 ug/minute C 

Min R0adings - 14 
Max Rea ding~ - 1 4 
% Diifer~nce - 10 

---- Redd i.n(J 
1 

·-----·- hnc., l y,; .i.. s 
0 . 51 
l . ,)1. 
l . :-, l 
:: . 01 
2 . '.\1 
::-:, .Ol 

Time==== C• ulom8ter 
U . \)U 

?:. Di. l f.:-?1·-E•n• . •if 

() • (.J l) 

i. .. 
u 

4.00 
4.50 
5.00 

6 . ( h) 

6.50 
7 .. (J(i 

41.'5. l·) 
~:_i l . UO 

!":1 i.J .. 1.0 
56.:i:O 

BEST AVAILABLE COPY 

E:L.f:,l'lf< 1
•
1:'"\L_UE '" 

Ul..,AI\ II -: F (i1.:: T UFi 

~:;t,i"IF'LE F:l .'.3UL.TS: 

'.:: • (; m :i. c: 1··· ,:: ) q 1- , :\ m ·;:; 
~~: ~ h / 7 . \·· ,l··,~.-?9::~: 

) ( 1 l ) / ( '?0 0 ) 
) ( l 1 ) / ( '.:;'i) i)) ( l 2) --

L. CUNL_ I 11 

J (H) '(,.:; 

u~::: .. 4 .:::: 

1 l. '.:', 7 
ii-. c.·_,·7 
'.2. 55 
(.) " 9() 

o " ~~:c.-:; 
0 . ~::t_::, 
0. l d 

uc_i / n, .in C,:., ,-h on 

+2. r;,<:,[ ·Hi(i 

+:: . 44E ·-Ol 

6CCJt1.9 

q ./ L. CE, t hun 
Mula r- C E, r-b cn 

___ ... 
45 
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Lab Segment Serial No.: 
R944 
Analysis: 
TOTAL INO RGAN IC CARB ON 

lnstru ment: 
W839927 
Technologist: 
J. SOLBRACK 
Starting Time: 
16:30 
Ending Time: 
11 :45 

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

10 

WHC-So-.i.1M.:.·or-02 5-
Add end um 13 Rev 0 

WE STIN GHOUSE HANFORD CO MPANY 
222- S LAB ORATORY 

A A TiiCA BATCH 
Customer ID: 
3AP891-9 
Sample Prep : 
UNDIGESTED 

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

Date: 
1-28-92 

Temperature: 
NA 

Chemist: 
D. BISENIUS 

Lab ID Description 
R939-5527 11 
R940-5627 12 
R944-5727 13 
R946-5527 14 

15 
16 
17 
18 
19 
20 

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

LMCS CHECK STD 69C11-U.50 ml 

I 

Lab ID 

' 

Final Vol. of 
Standard 

N/A 

A-6000-881 (03/92) 

46 



WHC - SD-WM- DP-025 
Adde ndum 13 Rev O 

TOTAL l~O GANIC CARBON ANALYSIS - UNDIGESTED SAMPLE 

.._ .... 
•j• 'it/T 10 

..._ .... ,· 't'.,'tT'o 
,_ 

,.._.,.1.6,~ ... ~ -
ti :..: ~.:.i l...U..:j 

SlllU f-'ICll·J. Rk:":SI.Jl. ·1 /. 'li'J E-·I~ 
S I ll VNl ,2.0D4~~~ t<£C f~ f !, 

•4 kc,-. /, '/lg .:-I !;i.-,. /OD: c;-,, , 
.:Z,#l>•li-1b- 11,'110 

ANtfM • I -·• 
... .... .. . 

t-"- ,_"- .... ,..,. 

-------------------------- -----
1''"1','. - 16-91 11-i-::"tO' 

........... 
,. ,.'.l ('fl M,.L 

- ·• -·• AIWy-tl •• 

,, ... ... ... 

~ .. , 

"""'--Ill. 

~ s., • 

51 ll Vill . .2-M:)E•l~p; RE C JO?,, 87. 
J,1«-t ,,._ :2..oss e -, !:I. xioo::: 102.Bi~ 

:;2.oooe -, e;l. 

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

... . 
,_"--" 

---· 
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WHC.:. SD-\~M.,.DP-025 
Addendum 13 Rev O 

I IL- lOl AL INORGANI C CARBON ANALYSIS REPORI 
TI CHJC F,F \) 2 . 0 

Samo l e : R- 939 69C ll-L 

S,Hnpl E' SizE' -- ~,(l t .tL. 

Di .l f' ,:\ <.: t.n,- •·• l 
Hlanl,: ID# -- BU< 

Date: 01/~2~3/92 

Blank ',)alue ··· . ~!.l.4154:? uq/minute r· 

:2 

,::­

·-' 
6 
7 
f.J 
9 

lU 
11 
1 2 
L:-
14 

0.51 
l. 0 J 
l. 51 
2 .01 
~~. 51 
::; . 01 
;:, • 51 
4.00 
4. ~;o 
5 . 00 

6. ()() 
6 .. ~i(> 

7.0U 

0. '.j() 

15.50 
51. 60 
82.90 

101.90 
ll1.00 
1 l.6 . .t u 
118. lo 
119.70 
.l 2 0. 10 
120.BO 
12 0.90 
:L :? l. ;~;o 
1 ::'. 1 • 50 

Ti me : 1 9 : u .I : .I 9 

(.;n3Jvsl .J .l SUI .. E:r:: r 1U= 
1 ,1 

Ma:: Reco\dinus -- J4 
~,: Di ffpr-e11ce - .tu 

~-: Di ff r:)r E·ll c.. e.' --· 

u.uu 
98 .Ub 
69.96 

18. 6::i 
B • .L'. U 

1 • f_,q 
l . ) ,Lj. 

~ ) - .:~. ::::: 
0 . ~~;F~ 

U. Uf3 
0. ::~; ::~. 

u. :l6 

BEST AVAILABLE COPY 

Bl..i-H•JI =: 1//'1LUE '" 
BlJ~Nf=: F()CHJR = 

~3 N1F'LE r~:ESUL TS: 

2 . :: mi cI·· oc_ir-ams 
2. 2 / 7 . uu29 ::; +:~ .. lE-01 UCl / ffli. l'I C:i:H"bCJn 

( 1~ 1.5 - 2 . 2 0003 8 
( 12 1.5 - 2 . 200038 

) ( 1 > / (50) 
) ( 1 ) / ( 50) < 1 2) -· 

+:~·: . ::,86E+UU 
+1.988E-Ul 

u /L. Cad:ion 
i"lol cit" Car ·bon 

Samp 1 e Run E<v: -- ------------- --- -------- - ---
JI SOLBRACK 82020 

--- 48 
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WHC -SO-WM-OP-025 
· Addendum 13 Rev O 

1 r r:- 1 c·, 1 tit_ 1 t•tUnL3t'.t•J Jc c r·i1~:riu1 J t •,t,Jnl r f:; Is r;:Erc,r;: 1 

'.--, ,-,w10 1 c : nu.. R-C( yo 

Sd ill\:.0 l E' :::: j ;,: C' .... :.:iO I Ii. 
Di .l Fdcto,· •·· 1 
B l ank ID ii -- Pl...f:: 
Blank '-/;.:<. l•.1E? •· t•.1/(.) 

TI C f UC 1::E\.' .,; . 1 1 

< , < BLJ1t•lfc:. t,t,tt·,L. 'i'S J ~; 

1 i mi::, : J H : 11 f.l : / , 1 

nr,2.l.vs! 
1-1 i. n F: E~ <'.i cl .i n u •c;; 

Ma :: f~ed c.l i r, • '='­
:,-~ /) i f ·f E? I .. f.~IH.: I?. 

.J I. ~~UI . HFU•,Cf . 
.1 ·1 

- J ,1 

-- l (J 

F:r;:,a cl i nu nnalv':", is Time 
0. :.:. 1 

Cc>ul ometpr · 
U. 00 

,. Uifferf.::-11c.: c 
O.U(l 

JOO . O<.> 
!::iU. UU 
5u.oo 4 

6 
7 
El 
9 

10 
11 
l2 
1 :3 

l.4 

1.01 
1. 51 
2.U1 
:? • ~:i l 
~:. . 0 j 

:3. 5 1 
4.01 
4. ~iO 
5.00 
5. 5(> 
6.00 
<=> .. ~~() 

7 . uo 

0. 10 
0. ~?(> 

0.40 
0.6U 
0 .80 
0. 9() 

1 . Ou 
1 • ~?() 

1.40 
1. 60 
1. 80 

2 . :2 () 

BEST AVAILABLE COPY 

81.(-lt·-W: '·.'/)I_UE == 
J':! I (.\t·Jf:: F ,,CTDF: = 

2 . 2 m :i ct-- oCJr am~, 
2 . '.2 I 7 .00293 

cat-bon 

JI SULBF:f'.K-: f< 

+ 3 . 1E-·Ol 

33 ... ~.:=:. 
.. l~i. (Jt.> 

1 l. Ll 
10.Uu 
1 6 .6 / 
14. 2.'7 

1 J. J 1 
l O. O•.) 

9 . U9 

uo/mi.11 C:c1rt.Jcm 

8 2 U:2U 
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WHC -SD-WM-DP-025 
Addendum 13 Rev O 

I J C- T CI TrCiL HJDF:GAN IC: Cf4RBOl•J ANAi_ YS IS F:EF·DRT 
T I CT Cl C F: EV 2 • 0 

Samo 1 e : F:-944 

Sample S iz e - 200 uL 
Dil Factor = 1 
Blank ID# - BLK 

Date : O:l /28/92 

Blank Value - . 3 141542 ug / minute C 

Analvst JI SDLBRA C~ 
Mi n Readinos - j4 
Max Readina s - 14 
% Difference= 10 

F:ead i nc1 
1 

Analvs is 
0 .51 
1. 0 :l 
1. 51 
2 . 00 
2 . 5() 

Time==== Coulometer 
0 . 30 

:·: Di ff en:?nce 
u.uu 

95 . 7 / 
7 6 . 2~i 

4 
r. ~-' 
6 
7 
8 

10 
1 1 
12 
1 ;=:; 

14 

:3 . ()() 
3 . 51 
4 . 0 1 
4 . 50 
5.00 
5 . 5() 
6 . 00 
6 . 5 0 
7 . ()() 

BEST AVAILABLE COPY 

E<L.~) t\H< \)f~LLIE = ::·~. 2 rnicroor-aff1s 
BL ANK FACTOR= 2 . 2 / 7 . 00293 

SP1MF'LE F:ESULTS: 

c arbon 

7 . 10 
29 . 90 
55 . 00 
74 . 90 
88 . 20 
96 . 90 

102.30 
105 . 40 
107 . :::::o 
10.8 . 9 0 
109 . 80 
110 . 40 
111 . 10 

+3 . lE-01 

~6 . 5 7 
15.08 

8 . 98 

.2.94 
l. ;;;, 

1. 4 7 
0 . 82 
0 . '.:i4 
u . 6::!, 

l 11 1 . 1 :: . 2U0038 ) ( 1 ) / ( 200) 
( 111 . .t - ::-:.: • 200038 ) ( 1 ) / ( 200 l ( 12) -

+~:, . 445E-u1 u .1 L Car·bo11 
+ ~f . ~i3 7E.-u:.:: i'•lol 21·- Car·brn, 

Samp 1 e F:un Bv : 
JI SOL BF:AD< 820:20 __ .. . 
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'WHC-SD-WM-DP-025 
Addendum 13 Rev 0 

1 I c- TO r,:~1. I t•JDF:GN·J IC C:i'.)F:BUt•J /\t·l{)I_ Y S 1 S F:EF'Lm I 
1 l C I DC F:E'./ :~. U 

OatE·: 0.1 / 2819 './ 

S-',l tnp.1.e 13i:-:e -·· 5U ul._ {\n,;1] vst 
Di.l F c1cLcw •-- 1 !'Ii r 1 Rec:,dj 11u s-, 

Blank JU# = BLK t·lc1 >: Rea.di nos 
Bl an!, I/al Uf? . 3141542 ua/ mi n ute C i : D i f fer-enc.:e 

,1 I. '..;rn 
-- J ,J 

- 1 •l 
-- 1U 

P!?adi no 
1 

An alvsis f ime ==~= Cou l ometer :·: Di f f-f.n- E.' r 1c.1,! 

0 . 5 1 0 . 90 
,, 
. .::. 

3 
4 

I 
0 ., 
I 

8 
,7 

.I.() 

ll 
i:;~ 

13 
J4 

l . 01 
1 . 50 
:;~ . ()() 
2.50 
3 . 00 
3. 5() 
4.00 
4 . ~:iO 
5 . ()() 
~ - 5<) 
6 .uo 
6. ::iO 
'7 . 00 

28 . 00 
60.70 
83.30 
97 . 40 

106 . 40 
112 . 50 
1 16 . ;.:iU 
1 19 . 40 
121 . 40 
122 . 90 
123 . 70 
124 . 70 
1 ::5 . 50 

BEST AVAILABLE COPY. 

BI. .. P,t--JI< VAI_LJE = 2 . 2 microor·ams car-bon 
BLANK FACIOR = 2 .2 / 7 . 00293 

SN·1F'l..E F:ESI.ILTS : 

+3 . 1E-OJ 

u.uu 
96 . i9 
:::;:::,; . 8/ 
'27 • .1 .. ) 
1 11. •'.18 

8 . •l6 
5 . 1lL 
··'-~ . 4..::, 
./. ,1.::, 
l • 6!:; 

j . [,'. 

U. 6 '.::i 
U.E:lU 

u. 6•~ 

l:~ F:nCJ · 

( 125 .5 - 2 .199693 
( 125.5 - 2 . 199693 

< 1 ) / < 50) +~~- 466F.+uu ud_ Car bo,, 
( l i ; ( 50 ) ( l:2 ) - +~! . u5::'iE_ --u .I l ·lu l i-:l t · Cat b•Jll 

Sa rn p le F:un By : 
8'.2U,~U 

51 



M 

.. 

1mC-SD- \#1-0P-025 -­
Addendum 13 Rev o 

WESTINGHOUSE HANFORD CO MPANY 
222-S LAB ORATO RY 

Ai LYTICAL BATCH 
Lab Segment Serial No.: Customer ID: 
R944 3AP891-9 
Analysis: Sample Prep : 
AMMONIA UNDIGESTED 

Instrument: Procedure/Rev: 
NA LA-634-102/O-0 
Technologist: Date: 
S. LAI 1-31-92 
Starting Time: Temperature: 
NA NA 
Ending Time: Chemist: 
NA D. BISENIUS 

Description Lab ID Description 
1 INITIAL LMCS CHECK STD R939-5528 11 
2 REAGENT BLANK R940-5628 12 
3 SAMPLE 3AP891-9 R944-5728 13 
4 SAM DUP OF 3AP891-9 R944-5828 14 
5 SPIKE OF SAMPLE 3AP891-9 R944-5928 15 
6 FINAL LMCS CHECK STD R946-5528 16 
7 17 
8 18 
9 19 

10 20 

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

LMCS CHECK STD 4C11-RA/0.250 ml 
SPIKE 4 C 11 - RA/2 m L 

THESE SAMPLES 1/i. 'ERE RERUN 

Lab ID 

1, 

Final Vol. of 
Standard 

NA 
NA 

A-6000-881 (03/92) 
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WHC -SO-WM-DP-025 
Addendum l"3 Re_v O 

Al·L!\10NI ANALYSIS - UNDIGESTED SAMPLE 

1-........ ,,._., lo.•-"'"' ................ 
·;> ~. 

R •J'IO . - ~b20 l O::i,"\P 

""-- --· LA-63'1-1 02 

........... 
'i' 

"i.J..RERUN 
.......... c:...-c .... ~ • .-. ...... 
r,r.:nt£t·H J,LANK 

SrDII 4 C 11-t.A- RESULT ~.'!S'"~•Z~ 44-l.: f,r>-. 

STll VAL 5,/0-~ :~m,:c '/7. f 1• 
{,s,- 8s-) Jl,OZ0$ ~ lf.'IS"G.-2 M ~TD : tf 1>-

:.ISe> ,,P.u,• ,!:!_.H'i°=~':¢...-,.100-:: '17, 1,. 
...... , ... , ......., .. . , ..._,..., ...,..., .. . , 

- .:L:.. ... ... 
C '" 0- ·-~ •-'-

1-1 -1.l. ,_,,_ ~ 

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

12-lt,-'i'l Lt,: •· ·.~ ·. , .......... 
PP11 

'--'o 
o,p_. -.rt1~l. K 

,;d. RtR-U . 
iJ-1,....:/r>-. 

l,,1,-/...._ : ; r A 

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

--

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

12-16-91 10110 ~~ 

~ 
S.toel .. =-.----~ ....... --._.-----_.....,.a.-.. ----~1-.... -----,.,-... -.~, 

--Iii iq 

-­lO~Af' 

..... ~ c-..-c.... ........ 
f'f>l1 N,1!!•1 w J 

RERUN 
aJ-J.. : "r A. 

·' ·' 

. °"" ,__ .._ 
12-16-91 16110 2~ 

.......... c.-.. .. c.. ---:; RECOVERY. 1-ll .2'1111 .. 

k Y'l'l.-~828 103AP 12-16-¥1 16110 2~ 

....,,...,._•NM1i ---- "'"'"~ ~..,. F"nl · Nl,;! 'IW ,, . ./ LA-6:1'1 -102 .......... 
"" ...... ~~ . ....-.. 
llUPLICATE SMIPJ.:.~ 

--10::lAP 
a... 1- ....... 

R 12-16-91 1611~ --;, I-CCUV£RY 

....... ~ ...... 
G2J:> Nlt'IL.:L 

Ulllll ,f Cll·.C.A 

STD \ll'L 5 . li, f. •J 

RESULT ~.q'j i;: ·J 

~;REC C\ 1. g •/o 

(.~?3- o!S)C. uao5).Jf~J.J.qqE·" S TP 1 

'~Su ).t ,baln. 
.-..., ... . ...., ... , ..._, •. a ~ -·• 

..:t..:. ... ... ... 
f C 11 ( - '-"-

I •JJ -1-. 

---

i ' 
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Lab Segm ent Serial No.: 
R944 

WHC - SD-'~M-DP- 025 
Addendum 13 ~ev 0 

WESTINGHOUSE HANFORD COMPANY 
222-S LAB ORATO RY 

ANAL YT;CAL BATCH 
Customer ID: 
3AP891-9 

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

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

Description Lab ID Description 
1 INITIAL LMCS CHECK STD R939-5529 11 
2 REAGENT BLANK · R940-5629 12 
3 SAMPLE 3AP891 -9 R944-5729 13 

.,. 

4 FINAL LMCS CHECK STD R946-5529 14 
5 15 
6 16 
7 17 
8 18 
9 19 

10 20 

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

--·- 54 



WHC - SO- WM -OP-025 
Addendum 13 Rev 0 

DETE. l~TIO.~ OF HYDROXIDE I_ON ·I~ SOLUTION - UNDIGESTED SAMPLE 

1ii'i> 'o 

~;.:S~~l.J!i...,. , 'f~q.:: t/N03 

S 'IDll '}c.llAG RESULT~- '!I.SE·' 
Sil.I VAL g .57 e• I ;,;REC C\9 ,Si. 

c~?~iu)c.,\J9% ~ 

,._, Hu 

.,;J.J77 
a... , .. c......,. 

1-7-9:i- J. 

-­' ( 

s-l'11Cv'° qc.,1.A&. 

__ , 
"'' 

I {)O"/ 

{:ll.1-~t.o')(.l 'a..G"\) = 5·.~ 3
t. _~ 

fOoO 

.,,__ 
ut l 

- ·• 
... 

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

S1 UII "ic,JI.AC,,. RESULT '6 ~!:,t • I 

Sll.1 VAL3, S 1 t, ·I :.:,REC I(.) .al, \"7o 

\l\"\\-\D'\l.1~q) ~B.15~ ., 
\ C>O 

AN,,ytr1•• 

C..-10 
S11> 

... l'.S • 

.... ... 
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- ..-.!) SAMPLE HUMBER: 26 
~ SAMPLE DATA: 899. 

DIRECT READ PH: 11.907 

1 2 3 

.;. '/ 

-~ 

.. 

M 

DRU TITRATIOH: 

EQUIUALEHCE PH 

9.82 

8.56 

8 .10 

7.28 

WHC - SD-im-DP-025 
Addendum 13 Rev 0 

DERIUATIUE OUTPUT, dE/dU 

4 5 

<-- EP 1 

<-- EP 2 

<-- EP 3 

<-- EP 4 

6 

TITRAHT UOLUl"IE 

0.767 

0.935 

0.989 

' .. -·- 1.206 

7 8 9 

; 

COt'IPUTATIOH 

0.0000 

0.0000 

0.0000 

0.0000 

TITRATIOH TERNIHATEO BY LINIT OH HU~BER OF EQUIUALEHCES PERl"1ISSIBLE. 

JAH 7 1992 3:12 Al"1 

rn 
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\J\ 

-\ 
SAMPLE HUM BE R: 20 
SAMP LE DATA : 897. 
DI RECT REA• PH: 12.20 9 

0 1 2 3 

IJRU TITRATION: 

EQUIVALENCE PH 

9 . 78 

6.20 

WHC-SO-v/M- DP-02 5 
Addendum 13 Rev o 

OERIIJATIUE OUTPUT, dE✓dU 

4 5 6 7 

<-- EP 1 

TITRAHT IJOLUl'IE 

0.460 

. 0 .578 

TITRAT I ON TER NIHATED BY PH LINIT. 

JAH 7 1992 1 :09 AN 

'1 ' , ,··· 

~.? ·~ 

8 9 

<-- EP 2 

COl'IPUTATIOH 

0.0000 

0. 0000 

,.· . 

10 

S7 



.. 

.s> SANPLE HU~BER: 
5;:_ SANP LE DATA: 
I DIRECT READ PH: 

0 2 

DRU TITRATIOH: 

6 
897. 

••• 16 

3 

WHC -SD- WM-DP-025 
Addendum_t3 Rev O 

DERIUATIUE OUTPUT, dE/dU 

4 5 6 7 

TITRATIDH TERl'IIHATED BY PH Lil'IIT. 

JAH 7 1992 12:47 AN 

------------ -_.::.__ ___ _ 

...... 

o'o 
' 

8 9 10 

...., __ 
58 



SMPLE HUNBER: 
SMPLE DATA: 
DIRECT READ PH: 

0 2 

ORV T ITRAT JOH: 

31 
821. 

12.136 

3 

EOUIVALEHCE PH 

9.72 

6.08 

WHC-SD- WM-DP-025 
Addentjum~1j Re~ O 

I 

. - - .I.,' . 

DERIVATIVE OUTPUT, dE/dU 

4 5 6 

<-- EP 1 

TITRAHT VOLUNE 

0.471 

0.581 

7 8 9 

CONPUTATIOH 

e .000e , .,, 

e.eeee . 

TITRATIOH TER"IHATEO BY PH LI"I T. 

JAH 7 1992 3:59 A" 

! 

10 

<-- EP 2 

--·- 59 
. ., 
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Lab Segm ent Serial No.: 
R944 
An alysis: 
CYANIDE 

Instrument: 

l✓HC-SD-WM-DP-02 5 
Addendum 1~ Rev 9 

WE STINGHOUSE HANFORD COMPANY 
222-S LAB ORATORY 

A YTCA BATCH 
Customer ID: 
3AP891-9 
Sample Prep: 
UNDIGESTED 

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

Description Lab ID Description 
1 INITIAL LMCS CHECK STD R939-5578 11 
2 REAGENT BLANK A940-5678 12 
3 SAMPLE 3AP891-9 A944-5778 13· ' 

4 FINAL LMCS CHECK STD A946-5578 14 
5 15 
6 16 · 
7 17 
8 18 
9 19 

10 20 

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

LMCS CHECK STD 75C11-X/0.100mL 

I 

Lab ID 

Final Vol. of 
Standard 

N/A 

A-6000-881 (03/92) 
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WHC-SD-WM-DP-025 
Addendum 13 Rev O 

CYANIDE ANALYSJS ·~ ONDISESTED SAMPLE 
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DAYS DATE: 02 - 03-1992 

l ROLL NO. : 80028 

Y-INTERCEPT= -.004303 
SLOPE= .162726 

SAMPLE ID # : R-940 BLANK 
SAMPLE SIZE: 0 
WVL AND ABS= 580NM 0.004 A 

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

SAMPLE ID#: R-941 
SAMPLE SIZE: 750UL 
ffVL AND ABS= 580NM 0 . 073 A 

"S'"AMPLE IDt: R-941 DUPLICATE 
~~MPLE SIZE: 750UL 
W'VL AND ABS= 580NM 0.074 A 

M 
SAMPLE ID#: R-941 + SPIKE 

WHC - SO- ~JM -DP-::02 5 
Addendum. 13· Rev Q. 

MPLE SIZE: 750UL + 100UL-10ML-500UL 75C11-X SPIKE 
' AND ABS= 580NM 0.790 A 

MPLE ID#: R-942 
SAMPLE SIZE: 750UL 

LAND ABS= 580NM 0 . 075 A 

~MPLE ID#: R-943 
SAMPLE SIZE: 750UL 
'.WlFL AND ABS= 580NM 0.062 A 

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

SAMPLE ID#: R-745 
SAMPLE SIZE: 750UL 
WVL AND ABS= 580NM 0.0 74 A 

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

TECHNOLOGIST SIGNATURE: _ _,_&c,=-...__~~=c....~~=--c:==----­

~ SIGNED: 2 - 3 - / 9 1 2..... 
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\·JHC-SD-\1/M-DP- 0"2 5 
Addendum 13 Rev 0 

CALIBRATION CURVE LACHAT NON-DISTILLED 25ML 

CYANIDE DATE: 12-02-1991 

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

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

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

* ·* * * 50UL * .499 * .0900 * .0780 * 
* * * * 500UL * 4.990 * .8090 * .7970 * 
* * * * 1000UL * 9.980 ·* 1. 6370 * 1.6250 * 

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

--- 63 
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Lab Segment Serial No .: 
R944 
Analysis: 
ARSENIC 

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

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

10 

-
WHC:so-w~t-DP-=-02 5 
Addendum 13 Rev O 

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

Ai ALYTICAL BATCH 
Customer ID: 
3AP891-9 
Sample Prep: 
UNDIGESTED 

Procedure/Rev: 
LA-355-131/B-0 
Date: 
1-7-92 

Temperature: 
NIA 

Chemist: 
R. K. FULLER 

Lab ID D ascription 
R939-5595 11 
R940.-5695 12 
R944-5795 13 
R946-5595 14 

15 
16 
17 
18 
19 
20 

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

LMCS CHECK STD 129B38C/.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 13 Rev O 

ARSENIC ANALY~xs~~· uNOlGESTED SAMPLE 
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WHC -SD- WM-D P,.,025 
Addendum 13 Rev _-g 

WESTINGHOUSE HANFORD COMPAi\JY 
222-S LABORATORY 

CALJBRATION RECORD 

Analvte: As 
Procedure: LA-355-131 Revision: 8-0 
Instrument: PERKIN ELMER Property No.: WA77479 
T echnoloaist: 0. R. JACKSON Payroll No.: 6C275 

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

!Date: 1-7-92 

Dilution Concentration Instrument Readina Unit 
1 0.000 ml 0.0no 0.000 
2 0.200 ml 20.0 na 0.344 
3 0.400 ml 40.0 no 0.662 
4 1.000 ml 100.0 na 1.501 
5 
6 • ·: 

7 

,) 

9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 

Comments: 

A-6000-882 (03/9 2) 
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Lab Segment Serial No.: 
R944 
Analysis: 
MERCU RY 

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

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

10 

WHC - SO-WM~DP-025 
Addendum 13 Rev 0 

WESTINGHOUSE HANFORD CO MPANY 
222 - S LABORATORY 

A LYT CAL ATCH 

Lab ID 
R939-5597 
R940-5697 . 
R944-5797 
R946-5597 

Customer ID: 
3AP891 -9 
Sample Prep: 
UNDIGESTED 

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

Date: 
1-21-92 

Temperature: 
NIA 
Chemist: 
R. K. FULLER 

Descri tion 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

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

LMCS CHE CK STD 129838D/.300 m L 

Lab ID 

Final Vol. of 
Standard 

N/A 

A-6000-881 (03/92) 
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WH C-SO- WM-DP-025 
Addendum 13 Rev 0 

~E CURY ANALYSIS :.. UNDI-GESTED SAMPLE 
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ME CURY ANALYSIS .:. UNDiilESTED SAMPLE 
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WHC -SD- WM-DP~025 _ 
Addendum 13 Rev O · 

WESTINGHOUSE HANFORD COMPANY 
222-S LABOPA TORY 

CALIBRATION RECORD 

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

Calibration Standard: 1298380 
Analvte Concentration: 0.1000 ppm 
Tvoe of Calibration: LINEAR 

Dilution Concentration Instrument Readina Unit 
1 0.000 ml 0.0no 0.000 
2 0.100 ml 15.2 no 0.090 
3 0.250 ml 38.0 nq 0.236 
4 0.500 ml 76.0 nq 0.458 
5 •. 

6 
7 
3 
9 

10 
11 
12 
13 
14 
15 -

16 
17 
18 
19 
20 
21 

Comments: 

A-6000-882 (03/9 2) 
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Lab Segment Serial # : 
R944 
Analysis : 
SELENiUM 

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

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

10 

\✓ HC-SO-WM - DP~025 -_ 
Addendui 13 Rev O 

WESTINGHOUSE HANFORD CO MPANY 
222-S LABORATORY 

Lab ID 
R939-5596 
R940-5696 
R944-5796 
R946-5596 

L T H 
Customer ID: 
3AP891-9 
Sample Prep: 
UNDIGESTED 

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

Date: 
1-29-92 

Temperature: 
NA 
Chemist: 
R. K. FULLER 

Descri tion 
11 
12 
13 
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. 

LM CS CHECK STD 133838A/0.500 m L 

Lab ID 

Final Vol. of 
Standard 

NA 

A-6000-881 (03/92) 

--­' 75 
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WHC-SD-WM-DP-025 
Addendum 13 Rev 0 

SELE~IUM ANAL YStS ~ ti mI ESTED SAMPLE 

--· L H - ·Jo :.i --1.:j l --· :-; 1, 1::.CUVl::.RT 

c..io-., 10 

tilO 

~o~•·~:t;"""-~E ' HfDRll ~.~3 -o.oz.~ f"7 t1 
'.:.IIJ ll/~.1J'J~ A f,E.SU1. 10, /l~f.-,_, &> •OIi~ ' 

,.,,1, v .. L 0,1,off"' :;1,:c:c 11t3J?. 

AMil)'M • l 
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·-~ .... .._ .... 
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-· --------------------- --------------------------
S.. ... NO S-,...,,--4 
t .: Y•tc , . - -~ .• ~1•/t., l \J , 11 ,t • 
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-
WHC-SD-W~-DP-025. 
Adde ndum 13 Rev o 

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 Readinq Unit 
1 
2 
3 
4 
5 
6 
7 

9 
10 

~'11 
12 
13 

I 14 
15 
16 
17 
18 
19 
20 
21 

0.000 ml 
0.200 ml 
0.400 ml 
1.000 ml 

Comments: 

0.0ng 0.000 
20.0 na 0.274 
40.0 no 0.468 

100.0 nq 1.132 

. 

A-6000- 882 (03/! 

77 
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Lab Segment Serial No.: 
R944 
Analysis: 

\·JHC-S0-WM.:0 P-0 2 5 
AddendJm 13 Rev~ 

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

A ALff~C L ATCH 
Customer ID: 
3AP891-9 
Sample Prep: 

ION CHRO MATOGRAPHIC - CHLORIDE UNDIGESTED 

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

Description Lab ID Description 
1 INITIAL LMCS CHECK STD R939-5572 11 
2 REAGENT BLANK R940-5672 12 
3 SAMPLE 3AP891-9 R944-5772 13 
4 FINAL LMCS CHECK STD R946-5572 14 
5 15 
6 16 
7 17 
8 18 
9 19 

10 20 

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

LMCS CHECK STD 73C11DC/.100 ml 

- - -- .. ·1 

I 

I 

Lab ID 

: 

Final Vol. of 
Standard 

N/A 

A-6000-881 (03/92) 

--- so 



WHC-S0-WM-DP-025 
Addendum 13 Rev O 

ION CHR0:-.1ATOGRAPHIC ANALYStS · (CHLORID) - UNDIGESTED S 
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Lab Segment Serial No.: 
R944 
Analysis: 

\mC - SO- WM-- DP-025 
Addend~m 13 .Rev· O 

WESTINGHOUSE HANFORD CO MPANY 
222- S LAB ORATO RY 

Ad ALYTJC L BATCH 
Customer ID: 
3AP891-9 
Sample Prep: 

ION CH ROMATOG RAPHIC - FLUORIDE UNDIGESTED 

Instrument: Procedure/Rev: 
DIONEX 4000 - WB54428 LA-533-105/B-1 
Technologist: Date: 
M.MYERS 01-10-92 
Starting Time: Temperature: 
NA NA 
Ending Time: Chemist: . 
NA D.HERT 

Description Lab ID D ascription 
1 INITIAL LMCS CHECK STD R939-5571 11 
2 REAGENT BLANK R940-5671 12 
3 SAMPLE 3AP891-9 R944-5771 13 
4 FINAL LMCS CHECK STD R946-5571 14 
5 15 
6 16 
7 17 
8 18 
9 19 

10 20 

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

LMCS CHECK STD 73C11DC/.100 m L 

Lab ID 

' 

Final Vol. of 
Standard 

N/A 

A-6000~881 (03/92) 
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WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

A ALYTICAL BATCH 
Lab Segment Serial No.: Customer ID: 
R944 3AP891-9 
Analysis: Sample Prep: 
ION CHROMATOGRAPHIC - NITRATE UNDIGESTED 

Instrument: Procedure/Rev: 
DION EX 4000 - WB54428 LA-533-105/8-1 
Technologist: Date: 
M.MYERS 01-10-92 
Starting Time: Temperature: 
NA NA 
Ending Time: ' Chemist: 
NA D.HERT 

Description Lab ID Description Lab ID 
1 INITIAL LMCS CHECK STD R939-5573 11 - -

M 
2 REAGENT BLANK R940-5673 12 
3 SAMPLE 3AP891-9 R944-5n3 13 
4 FINAL LMCS CHECK STD R946-5573 14 
5 15 
6 16 
7 17 
8 18 
9 19 

10 20 
M 

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

LMCS CHECK STD 73C11OC/.100 ml NIA 

A-6000-881 (03/92) 
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Lab Segment Serial No.: 
R944 
Analysis: 

WHC -~0-WM-DP-625 
Addendum 13 Rev 0 

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

ALYTJCAL B TCH 
Customer ID: 
3AP891-9 
Sample Prep : 

ION CHROMATOGRAPHIC - NITRITE UNDIGESTED 

Instrument: Procedure/Rev: 
DION EX 4000 - WB54428 LA-533-105/B-1 
Technologist: Date: 
M.MYERS 01-10-92 
Starting Time: Temperature: 
NA NA 
Ending Time: • Chemist: 
NA D.HERT 

Description Lab ID Description 
~ INITIAL LMCS CHECK STD R9.39-5576 11 
2 REAGENT BLANK R940-5676 12 
3 SAMPLE 3AP891 -9 A944-5n6 13 
4 FINAL LMCS CHECK STD A946-5576 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 Aliquot Vol. AliauotVol. 

LMCS CHECK STD 73C11 DC/.100 ml 

Lab ID 

; 

Final Vol. of 
Standard 

N/A 

A-6000-881 (03/92) 
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0.500 ~ ~ - --- --··· -- -----·· ·- " .A, 

~. f>• \ I I 

':,_ _i -- ~ .: •• i 

,, I :::'.,·,.,-, 
1. '.' ·, ·1 _: ' l 

, ·, , . ., 
t , ., Ii . 

1. 

I - !'1.11.F~l~ 

I 

'l 

,) . ' 

... ,. __ l , 1 1 1. 

~-_J 

-2 .000 ,-- n -T T1T1 · r fTTT71·1 ·1-i-·r r·T 1· 1- TTTTTT·r7 · 1TTr-rr·r1 rr·r,rrrr·rrr,,-rrrrr,r1 
0.00 1 00 2 1)1) lOO 4 00 5.00 too 

~ 1inut~s 
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Lab Segment Serial No.: 
R944 
Analysis: 

WHC -SD-~M-DP-02 5 
Adde ndum 13 Rev O 

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

ALYTICAL BATCH 
Customer ID: 
3AP891-9 
Sample Prep: 

ION CHROMATOGRAPHIC - PHOSPHATE UNDIGESTED 

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

Description Lab ID Description 
1 INITIAL LMCS CHECK STD R939-5574 11 
2 .REAGENT BLANK R940-5674 12 
3 SAMPLE 3AP891-9 R944-5n4 13 
4 FINAL LMCS CHECK STD R946-5574 14 
5 15 
6 16 
7 17 
8 18 
9 19 

10 20 

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

LMCS CHECK STD 73C11OC/.1 00 ml 

I 
i 

Lab ID 

,, 

Final Vol. of 
Standard 

N/A 

A-6000-881 (03/92) 

---~ \ 96 



wHc-so-WM-OP-0250 
)\ddendum 13' Rev 

IO~ CHROMTOGRAPHIC AN L YSI$ ·(PHOSPH TE) - UNDIGESTE SAMPLE 

-l~-16-'ill 

"siij'o 

,.... ..... ~....-..Aie~ 
t.l>t' t,Y.lo l>IUN£X 

STl>lt -tJe.116(. kcSULl C•• 1 1r 'Z. W'f\ 
::; 11> VHL ~,1(,, .12 ;~m:.C aft.,I 

~ 

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

•-"-"< .... ._ .... 

~ .. . , --• 
... ... 

·-~ .... """ .... 

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

II 
I 

·~ 

_ .... 
·,· 

. •-,,.., 

........... 
·;-

AAl,fyN • J N\MJ'"' • l 

·-~ .... ._ .... 

--· l ., •• :;.;.;- • 1 O!:> 
"-... u-&, 
: : kl:.L:UVc], I 

IHONl::X 

s rnu 1Je1C>e RESUl. I ~ ,1,fa'l.ff.,. 
,; I Ii VHL $',11,•'1- ::REC IH• SJ. 

·-­lo; .; 

C~IO 
~IU 

... i)'' 

........ 
\I 
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Lab Segment Serial No.: 
R944 
Analysis: 

WHC-SO-Wfvf-DP-02 5 
Addendum 13 Rev 0 

WESTINGHOUSE HANFORD COMPANY 
222- S LABORATORY 

ANALYTICAL BATCH 
Customer ID: 
3AP891-9 
Sample Prep: 

ION CHROMATOGRAPHIC - SULFATE UNDIGESTED 

Instrument: Procedure/Rev: 
DION EX 4000 - WB54428 LA-533-105/8-1 
Technologist: Date: 
M.MYERS 01-08-92 
Starting Time: Temperature: 
NA NA 
Ending Time: Chemist: 
NA D. HERT 

Description Lab ID Description 
1 INITIAL LMCS CHECK STD R939-5575 11 
2 REAGENT BLANK R940-5675 12 
3 SAMPLE 3AP891-9 R944-5n5 13 
4 FINAL LMCS CHECK STD R946-5575 14 
5 15 
6 16 
7 17 
8 18 
9 19 

10 20 

; 

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

LMCS CHECK STD 73C11OC/.100 ml 

:: 

Lab ID 

I• 

Final Vol. of 
Standard 

NIA 

A-6000-881 (03/92) 

--· , 98 



WHC-SD-WM-DP-025 
Addendum 13 Rev O 

ION CHROMTOGRAPHIC ANAL 'fSIS - {SULfATE) - UNDIGESTED SA.~PLE 

_ .... 
·1 

--· l ,,-~.:l.:l - 10:'> 

l>IUHE X 

---:; l<l:.CUVEk'I' 

~,n l>ll -,•c.11•e. kE:SUL l f' , (r4>£'2. ~ 

o Ill Vf\L " ... ,2. :;i;;i::c q a .• 
~ 

~ .. .. 
... 

•-c--

c-.,c­
Nl'..::'IW 

c-,o 
011> 

o...1 ~-16-91 'nm 

AMi, ... l 

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

--· 0 

":.!\'l' 

...,._ .... ,· 

_ ... , 
? 

• It> 
"--i..,,C6K-...."'°""' .......... 
t.1.il" m•/O l>IONEX 

'n,T'0 

0... T_...._, 
12-16-Yl l<-: !., 

c .. ~,o 
S IU 

SI l>ll?IC:- /IOC. R£oUL'I f,,/~ ll,.,.,. 

Siu VAL • o•n. :;riEC /~.12 

Mely .. • 1 AAMwN•J ~M • l 

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

-... 

---
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\-IHC -SO- WM-DP-02 5 
AddeQdum 11 ~v O 

•-:• .ci 11 n \1 !L::'•111··· I:\ ! .- -., I I ! /1 ! ' : !,I :1 l ,._.1f: • l'--

r ·' • ~ ,:-.. r: ,_ ! ' ,- j , \ '. f ·, J , •-• t ( ' 1. f I .- - , I i _ f ' , ·: ~ 

-1·1,-, ; !,· .. 1 ' : I , ~ f ! : ' ., I ;~·, . r ... I ' ! I l 

,··1! ' ,·,,t 

'
1 f)I llt!L 

I' 'i. 

' · 1 r , _. r.. ... : :~ .. -., ,. •!. t. 
! , , ' :f. 

I_. 

I_'.,! ~- l_..1 1, '[::t !' ;E_ 

~' I !: r_:~ r: I nc·. 
~ ! l ! ! : ~ 1 r-
r •C:<_q··: r I ; t . 

-i • i t ! ! I! .r·1 1 f· '. 
I '' 1· r ··1 I( , 1 F 

•·...;.,-::: t ': 

1 , .. 11 

,,.,.,r r11,,.,, 

! '1 

! r .-: 

i"• t I IJ :-, ·:i ';) r1 

·1 ·· ,· 

~: ' 1. , -·. 

-: , r , I ! ·.,_ 

File: c:ldxldalttl91010801_O21 St1mple: LMCS/13C1 IDC 

13 .m 

11 .cm 

J -Nl l ~ITE 

() -._, 

~- i 1 ! I I 

1 ·1-1 1 
:: , .1 f• .. 1. 
I . ' I , .. 

•1'1•:J I_ 

1 I : · 

I• ' " . 

I 11 ,-

, .1 - : 

:''.1 ;-·::"" 

-1, 

I , ,• 

I l' 
i _'.: I 

us 6.039 

3.539 -------~=cl.-IL ____ ~ __ I_ ___ ,-!<t'Lfl""TE ___ _, 

-1.4S1 

0.00 

-rr.111'7 ,-.,--,r,m,-f ,rr,, 1 ·TT ry-·1·-rT Tr 

1~ 2M 3M 
Minut!S 

BEST AVAILABLE COP'{ 

I I I 

•.00 

rr,,rrr,,--,,-rr r.r7 
5.00 €.00 

---· 1.no 



[ · !. ···. 11,·_,;:::. 
],r, • ! \ ! I ! ; , 

! ! · · I, i 1<.:·,(i 

, •,! 
·-., ..! 

WHC -SD- WM-DP-025 
Addendum 13 Rev 0 

. - -·- -·- ·- --· -- -- ..... ----· ·-·· ·- - ··· ·- - ----. .. -· . --· . -···· --

ri :· ' 1.:-.~ ', ~-, I , -1 I I it'."~ - 11 l ,'_-•·-

i':1i · !·. I ,c·d '.:; ,' '.;~; !TJ I .1 . ,,. , · I 
I • .. ! ('1; .! :. ! /· t? ::-:: '.::~~ \-.-:~_I ,:~u·: 1 ·1 1, i ~_~, --( ·! /: 1 I .. l __ i •"' t... I ( ''1 ! r l 'i ! 

' ! •i ,,-

! ,··:. r 

J· . I .. t t ~ : 

.132 

~.107 
1'? 

.082 

-0.007 

-0 .018 

· •r ·1 .t ' 1·w, r., 11 1· 1 1c1! r ·ur1·1 • I:: ( ·1 r:: 

.l ',I i '. ,.-, 
, ... " '. :• , .. 

r · .-:·:, ·I · ~:·. ,_-•, ("! 1 :·:, ,.:··, r : c:• r ·1 !. i ... :· c ··1 1 c r:_, , ·: l.., ::, i i t::i i : I i· ::i u l : 1. 
T ·.i 1n•::-:, ! !-J 1.·:,:.: 

File.· c.:!dl(!d!!!!! l!!W!ll!!{J!.D22 8!!.mp!e: RE.~G BU:NK R!Ull 

1 T-,-,-m7,·17--.-1·-.·r r.-·1,-,-,,-,,-,,,.. l 
2m ~m . 4ro 

Minutes 

BEST AVAILABLE COPY 

(': I 

I I I 

5.00 

-r·: I 

; · .. ·d ,: :·· 

I ,-,--,-..,.-,'l 
6.00 
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•• ·. , j >, _..: 

_t.1._ 

', .. ·;.:: 
·······,--, ... 

: .... : : 

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

N 

.~4? 

2-5 .84, 

20 .647 

15 .847 
I · FLUOF:IOE 

1 C.6A7 I 

5.647 

'·--'· 

'.J - ,,iTRiTE 

! 

WHC- SD-WM-DP-025 
Addendum· 13 -ReY O 

. -:.,._,:. : ·_ i 

· -'--- .. ··- --
- -;- ~: ·:.:: .. l., 

,,:·:._ J '.) 

_·,. ,c ::. 

BEST A\/A1LABLE COPY 

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

.. ,; ,'i_ :, __ 

-:·: . . -1 .-'; .. 

~- (. :j 
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; , ! ' I ' ! r ·. i / :.: : ' ' ~ 

WH C-SD-WM-DP-025 
Addendum 13-Rev O 

, 1 , I- ' !·. r ' 11 J' .. , , I I I I 1; ! ! I , , T ! : 

! ~ '. ; ~.: ~-:) . _,. ( . ! I ) II 

- l)_•··. L.,l,, ,.:• 1, l ••i<··! 

._ 1_, · 1 1! - l!Hl C• .· ~,~~;F:!'.!..!!1.- 1 

: : 

! I, ·:- I! ·,, ,,j 

,' \ ( . J ? , c . I ,· -., ~ r· , ! .. ~ 

· r· I 1' I 

·1: 

I• :;:-, 

M 

9.000 

... 

7"500 

1.500 

'· .. ' : I I_ ! q· w: 

, .1 ;:• !: I I i(°°1 Li] 1:,1:· 

f. !· ·!' _ i )r:• ·i r>f~ 

11 r Ir: ' IT. 
.. _-. _. 

·.· . H:··, 1 1, 1 r.-,, r F 

·I • .I. · f'' ! jf_l ,:.: r:,I J •: I I": 

.. I" ' 

.. ·• ,.' 

1:--' :, 

.~:~:- '?~'c-1 d '.:'• - 11 .1. :J 
.·, 1 ,:i _, :'--' !· 
i:::,(;C, -:'·, /' ! .. 

File: C.-!DX'!D.i!T.~ !!!!01!1!!51.D!JZ S!!mp!e: U1C-S?JC1 !DC 

J - NIIPl!E 

' - llnk'lOY/n 
5 · IIITIIATF. 

I 

I · fl .UOnlD!i' · CHLNIIOE 

L~I! 111-__ ......... 

··· --··· ___ ,_., _____ _ . . . . . ... 

( ~ .. ( :, i_ ) ,L, . .. ( } ... 

I I:::· i fl h !. 

J -'! ;. ;:1 

1_ •·I •! ·:1 

l. i .: '!- ~.:. 

! · PHOSPHA1£ 

I 

.1 ( ~' ~ ' . • 

p ·:.:·-, I 

7 · SUI.FATE 

I 

'.' :_• I 

.!. 

-1 .000 ,~, ~~~~-,-, ...... ,~, ~~~, TT"Tf77 I rrrrrr,r,,-n-i7,,,TTT1-,r-rrTT 7 ,rTT1 
0.00 1 .00 200 3.00 4.00 5.00 600 

Minutes 

BEST AVAILABLE COPY 

-', 1' 

1!13 

: 



WHC- SD-WM-DP-025 
Adde ndum .1l:Rpv 0 

.:i_:-:\it ... System Parameters 

,:,System Name : systeml/qpm 
~:'.•·· ~ ~ :}.NLtmb~r of Detectc;:,r~ . .. ; .•••••• • ··: ~,. ~. ·~ .••••••••••••••••••••..•• 
. /f '{ ·.'f: Det~~ tor . 1 Type. ~~- '.r~~· .-~ · ...... t: -~ • ~ ~--· ••••••••••••• ~ •• · • ~ •••••••• 
:MJf.\Detrctor .1 rea.l '_tifl\l\=t.;;p iot .sc ~.~e.) <yS) ........••• ·~~ .• •..•..•.. 

.. · ,Ruri ,. Time · (minutes), ••.••• , •••••••••••••••••••••••••••••••••• 
:iisamj;:il~nq Rate ( secopds) •....•.• ~ •..•....................... \".:·· ::Y;·l.~~.{tt} . .::·;'.·.t•/ \t: . . . .·,.:; . . . 

, .. ·-.f>· . 
.. ~ .. ' 

-- DETECTOR 1 PARAMETERS 
Report Option s 

Save Data File •••••••.•••.••.•.•.••••••....•.•••••.••••..•. 
Data File Name: c:\dx\data\91010801.D07 
Create ASCII F:eport File .................................. . 
Print F:epot-t ..••.••..•.........................••.......... 
List F'eaks Not Found in this r·un .•••••..••.•••••••...••.•.• 
Report Unkn• L•ms Found in this 1-un .......................... . 
F't-int Cht-omatoqram •..•.•••••............•.•.....•.•••..•••• 
AutoScale Cht-• matoqram to H.iqhest F'eak .................... . 
Fi 1 1 F'ea ks \•Ji th, Co 1 or ..•••....•..••••.. . .•..•.•.••....••.. 
Dr·avJ Gr.id Lines on Chromatoqrari1 ••••••••.•.. _ .••............ 
Label vJith .F'eak !'lumber ....•...•............................ 

M L =-1bel ·1,J.itt'\ F:etenlion Times on Chr·omatoq1- am ...•............. 
Label v,ith Ccimponent l'-Jame •..•. · ... : .• : .......•.....•........ 

l~ Fcit·mat File Name: c:\d::\met.hod \ defaulL.p1 .. t 

Inteqrati • n F'~rameters 
St.21t-t.inq F·eal~ l•Ji c!th (seconds) .•......... - ........ . : ......• 
F' f.~ak Threshe:lci (rn '._1 • t- uS/data pt .i.n tE•t·\1 Ed :, ••••••••••••.•••• 

F'eak Ar r22. ~:e_j l?C t ......................................... - . 
(;r· e:\ F:eject: fot- 1~:e fer·f2nce F'eal::s .•..•......••. . - ....•..•.... 
F'ercent F:et.?n tior, TimP l•J.i.ndei\•J ·for Re ·fpr .. encE:- 1~· 2c:1l::s •••• •• •••• 

T .i. ff:!? 

L. 2-:i 
l. 2t.=l 

Inteqration Timed Events 

Descr· ipt ion 

Start peak detect.i.on 
Slart peak d etec tion 

r,fumber· Of l..,:.:•Vt? l s frn- C.;dibr·c.,tion ... . .................. . 
C a 1 i b t- a t i on F .i t T y p e • . • . . • . . • • . • • • • . . • . . . . . • . • . • . • • • • • . 
F;:eplace Dt- P,ver.=1qe Calibrations ........................... . 
External or lnternill Calibration •..................••.•..•. 
Calibrate by Area or He.iqht ..•....•.....•..•..••..••••••..• 
Default InJ1?ction ',Jolume, ......................... - ....... . 
Default Dilution Factor ........ . .......... . ............... . 
F:e~ponse F:\ct:01- for Unl::no\•m F'eaks ••.......•..•....••.•..•.. 
Ca l i brat i ,:in 5 tan d a r· d 1) o l um e · • • . . . . . . . . . . . • . . • . • . . • . . • . . . . . • 
Internal St:2'<nd,:1rd VolLt,ne .••.••••.••••..••••• .'. - .•.•••.•.•. 
Sample Unit ................•.......................... • • • • 

1 
CDM-1 
20.00 
6.00 
0.20 

Yes 

t•lo 
\ 'es 
No 
Yes 
Yes 
Yes 
Y'!?S 

l'lo 
Yes 
t·!o 
YES 

l (; . ,:, 
,:, • s,.:,,-:, 
l.U)U 
.~ (H)() 
~: ... () 

6 
l] l.l .'J d r a ".: i C 

F:ep l ac:c 
E: : t2r·na 1 
At-t:~::-. 
1.C 
J. ') l . •'., 
l. 0 
1 . (I 
1 . (I 

F·F·t1 

--



,_ 

... 

. '• 

l"? 

,.,.. 

' . .... .. 

" f? 1 e: r t::: r • L c r t=' C\ t ._ 1 • 'L_ \. J u, -. ,l 1 , 1.:... 

Amoun t = I"'. () + 1< 1 :t:A rea + lc'. 2 ~ P1re2' :t. :t 2 
1=::1:i -- 6. 8 4 259E- C>0 2 WHC -SD- \i/1"1-0P--0 25 
f· 1 - 5 . 41881E - 1:iO:', . Adcfendum .13 "Re v 0 
1::-: = -- b . 000 2 2E-O l 1 

L .:?v e l An,our, t 

1 1 . 1<:>000E-001 1 9 0 =· 
2 2.BOC>OC>E-001 Ll ::::::',6 
.,. ~- :',. 60000E-001 8846 
4 1. 12000E+OOO 1 T :-,65 
j 

,., 19000E+OOO 11 2679 ..::. 
6 4.22000 E+OOO 8LJ17:, 

Component# 2 CHLORIDE 
F:e •i e!'· enc e f·e2.k FLUOF: I DE 
P,mc,un t = f:'.( 1 -~ I< J ;it: r-:t-ea + J::::: :t: ;1 r·ec\ :t: :¼: '..2 
:-:.•:) = 

= 
, ,.· ,--\ 

:; . ii 263 ~,E ·-(H)2 
9. ~,3630E-oo::, 
--6.22379!::-011 

Level Amour·,t 

J 
2 

6 

1.30000E-001 
3 . 30000E--(101 
t.,. 6•.)000E-001 
l.31000E+OOO 
2. :'.'"180(H)E +0(>0 
:', . (H)OOOE ·• 000 

Component# 3 NITRITE 
F:ete1-ence F-eak FLUOF:IDE 

1239 
3208 
b ~,(>:~ 

1. 2f:186 
2762?, 
:,3889 

P,rnour,t = kO + l<l*An?a + f,:: 2:+:A t-r:a:t:t2 
l::C1 = 4. 419 ~S.'.IE-(h)1. 
f:: 1 = l. 2:,9994E-004 
1: 2 - -2. 77337E·-1)12 

Le•.-'F~ 1 ,:;mount A1· ea 

1 1 . 2 :',(l(l(IE +(l(H) 711:, 
2 c ._,. 1 OOOOE +OO(t 19'.:,23 
-::- t,. l 8(H)(IE +(l(l(l 39962 ~· 
4 1 .22300E+001 81819 
C 2. 40C>OOE+001 J 7096:', _, 
6 4.62200E+001 328741 

HE·ioht 

349 
848 

1706 
3475 
7321 

12636 

f-:etPr:tion Ti.me 
l•Ji.ndm-1 Size 

1 leiqht 

567 
13:57 
2429 
~.(I ::',8 
9322 

F:etenti.on Time 
l,Jir,dow Si ;::e 

f-k·i.qht 

1213 
3097 
:,860 

12982 
24711 -
45930 

1 . ·l ::.· 
7 . 0Ui: 

1 . 6 :', 
7. OOi~ 



M 

.. 

n-. 

) 
} 

\✓ HC-SD- WM-DP-025 
Addendum 13 Rev . a 

Component# 5 BROMIDE . 
F:e Ference F'ezd ; FLUOF; I DE 
Amount = f,:: o -+ l<l :tJ-\n? c?. + f<~~:r--.i-£=,c·• ~ ~::: 
l '. O = 8. 787 Ll 6E ··U02 
1:1 = 1.BJ';•iJ:',E-(,,)4 
f ::2 = ~ • . 813•JOE ····010 

Le•ve l Amour1 t 

1 
2 
3 
4 
5 
6 

j • 2t-jOOOE +000 
3 .l4000E+OOG 
6 . 26000E+OOO 
l. 2::::9(Y1E +00 1 
2 . 4 2:, 1 OOE+001 
4. 68lOOE·H)(d 

Component U t, F'HCJSF'~IATE 
F:ef er enc e Fe2. I, FL.U1lF•: I DE 

9418 
1°.:1,:14 l 
~ : ,7 36 
4 78 5:, 
98'VH 

1b7809 

Amount = f:::<) + f:::1 :+:Ar·b=• + l:'. 2~ At ·e21*t : ·: 
f<O = 3.9931HE.--•)Ol 
1:1 = 3. l 77'.:'11)E- 0(;4 
V'.2 = -3.23707E-010 

Leve] 

r:et :::·n t ion Ti mE· 
l•Jir,dovJ Si::e 

HE:c-i qht 

957 
2477 
4~~-a 
E' '.:',2 1 
8473 

F:;;::, tt::,, ·, ti. or, Ti me 
l•lind • 1·1 Si ::e 

2 .. 5~. 
1 . ou-;.: 

"':'"° r"'\t": 
.. :, • C ... 1 

10. oo:·: 

- - - · ·- - -- - -- --· -- ··- - -- --· --- · ---- ·- - - · ·- - -- ----- -- ·-· -- --·- - - - -- - ---- ·- -- --- - - - -- - - - - -- --
1 
2 

4 
r. ~· 
6 

l . 1 ·'.h)(; •:>E + O•. 1 (1 

2 . r~:::: :,00E+(1,:io 
~:: . 6 :~;(),)1)E ·+ ,: >(J(i 

1. . :.' ::,br:.,oE: +no:. 
: --, • l GE:(11:>E +· !C; J 
·l. :· 1. '.:',OuE· • -•Y.! 1 

Cc,mponent n 7 
F:e f ei-ence F'e21I .: 

SUL_F P,TE 
FLIJOI:;: J DE 

Pm,o ,.1nt 
l<O = 
1<1 = 
K:2 = 

= IC:: •.) + l:.:J l ,:, 1-e-c::, 
4 . 9:::;:;333E ··-•JO J 
1 . TS08 ::,E ··· (H)ll 

-4. l0'.:, "77E --011 

Level 

: :'. 7 1 3 
-:cl •)Bb 

J. t:\ 7 !:, l . 
::::;..:17 ~;7 
7~1::::A J. 

1 :,b6 l8 

'.:::2S' 
h2t~ 

L:::77 
2630 
=1~) 6(> 

l 107?, 
i 

:=-i e.·ten tion Time 
l•J .i. r, J m·1 ~; i :: e 

Heiqht 

4. G-'O 
10. 1.)0'1: 

---------------------------------------------------
1 l . 26000E. +O•JO 8321. ~'.46 
2 -:,. 14000E+OC>O 21'.:i-48 1429 ·-·. 
3 6.26000E+OOO 46141 2990 
4 1 .23900E+001 97737 6333 
5 2.43100E+001 211)064 13628 
6 4.68100E+001 440811 27239 

·, 

.... <·,\\'!:1::. 

·,•·; ' ., 

::.· . 

i, l~r 1.06 
~·· . '; . -r·-

.. ·,::::_,: 
.. l ,·-... : 

,·:H(· -
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IC Control File: 

Step Time 

WHC -S0-WM-OP-025 
Addendum 13 Rev 0 
C: \D X\Mf;THDD --.:S'(S TEM1. TE 

Desc,-iption 
------------------------------------------------------

Init CDM-1 AutoOffset Off 
Ir.it CDM-·1 Recorder Meir I:: OFF 
!nit CDM-1 Temp. Comp. = 1. 7 
Init CDM-1 Rt:ec ordE.-r Ranqe == 
Init CDM-1 Cell ON 
Ir, it CH(.\ Hec:1 ter == 25 Deq. -...... 
-1 n .it '._ialve ,; • 1,J 
In.it \.'i:<lve B Ol'J 
Init Inject \/2, 1 VE OFF 
Ir, it ACI ih1 t.osn,p Or-F 
In.it {\CI F:LY 2 OFF 
Ird t P:CI TTL 1 OFF 
Init ACI TTL 2 OFF 
Ir, .it ACI r,c 1 OM 
Ir, i . t GF'M St2.r t 
Ir, j t GPl'l Hc,l d Gt-c<d .ier, t C 1 c,c I:: 
Ir-:.i. t GF'l'l r::t?set 01'-J 

J 0.0 CDM-l AutoOffset Ol •J 
1 (I • () Stat-t Sc:,mpl inq 
1 0 . (> GF'M F:eset OFF 
2 0.1. CDt1-1 F:ecorder Ranqe -· 
2 0 .1 Inject \.) 2. l '.'E [IM 

2 U.J GF'l'I r::un Gt-adient 
~.) '.?. 6 I nj ec: t \/al ':e 
4 :, . ( ~ ACI hutosmp 

GpmFile: C:\DX\METHOD\SYSTEMl.GPM 
Lo Pressure Limit= 200 
Hi Pre5sure Limit= 2000 
Eluant 1 DI WATER 
Eluan t: SODIUM CARBONATE 
Eluant 3 - SODIUM BICARBONATE 
Eluant 4 - Eluar,t 4 

OFF 
ON 

Cloe!:: 

I Deq 
(I . 1 

10.0 
~ 

Time Fl CJl•J 'l.3 '1/.4 1.1~, \,'6 Comment 

C 
us 

us 

---------------------------------------------------------------
(l.0 2.(l 

-
'• ' ' ., ., ; ·J .. 

,·~-~ .. .. ( .: :, : . 
-:·,, '• 

.J ' I ; {t', • 

'_.; · 
,.I ' , 

,. ' 

84 • 8 

.., , •• • ··-- ,-~ -• - -· •- • ....-• • _ _ .., •• • • -· . .. ,..._ . .. . ... M • ... - .. ... . 0 • · • • 0 • 

B 0 0 C> 

i ;· 

• • ·1 •• ~·--• • ;' •, • . 

-'·: . : 
r : , 
•• ... 

,. • . r , • ' 
', . • 't t· ., 

·i 
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WHC -SO-WM-DP-025 
Addendum 13 ~ev ~ 

WESTINGHOUSE HANFORD CO MPANY 
222-S LAB ORATORY 

AL YTICAL BATCH 
Lab Segment Serial No.: Customer ID: 
R944 3AP891-9 
Analysis: Sample Prep: 
GAMMA ENERGY UNDIGESTED 

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

D escriotion Lab ID Description 
1 INITIAL LMCS CHE CK STD R939-5530 11 

: 2 REAGENT BLANK R940-5630 12 
3 SAMPLE 3AP 891-9 R944-5730 13 
4 FINAL LMCS CHECK STD R946-5530 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 48849/.1 00 m L 

Lab ID 

\, 

-
Final Vol. of 

Standard 
NA 

A-6000-881 (03/92) 

118 



COUIH AS uCI/L 
LASER PRINTOUT 
~ ... 15'1/55".,. J.'!,,l- ~••

1 
;J,·/-'. 

Sr\-113 - £..i..,, .. ,' •• 

o(;O - L\-~111' .. 

-; 

/-4-'JZ 

WHC-SD-WM -DP-025 
Addendum 13 Rev O 

AMMA ENE GY ANAL1S1S ~ UNDIGESTED SAMPLE 

._,_ 
103Af' 

LA- 5'11:l- l2l 

0 

COUIH AS 11Cl/L 
LHSER PRIHlOUT ') 
£1,( ff,<.f/t!:'i~_. L.SllO ,-L/J_ 

S~ II::, - L.'-~"-"> 

c_,, (, 0 - l'l•1 • '°'\ • 

C.<:.137 • " ·' ~-.._-J ',..'-/.'-

uCl/L 

.._10 ~ • L '\ .a .... ,. ,. ~ 

t,' h't<t -, L._1 .~, ,.-\ 

C.e 1'-1'1 - [.. l,Q •••>- • 
f?.,,.:z.-i"' • (.1,'< ,,,\. 

,.,,~ CE. 
1_......... ,. ... , ......... 0.. 1~..-. "'-"• 

16110 25 

C..-10 

3Af'891-9 

li::w JO~ .... l\ .• ~ 1.4,.,.. *'I< 
Nb '1 ti,_ ... ''·l . 
Ce l~'-f _, L,., "" ~ ., 
/!Az.2C,-, L~.1l10

1 

Cl w ~w,~ 
.. 

...... 
0 

I 

R 9'16 .-5530 12-16-91 16:13 , ~ -- ........ 
GEA 

MelftOO,~d 

LA-548-121 '• RECOVERY 0 

........... 
7 00A 
,-_.,u_CM,c_wliMION. A.MIILl 

COLX STDII 't'r~ 9. 
R901 Sfll VAL I 

c~·H1 ~ 7 ,.,. " 111 • 
RESULT :~ REC 111 , '1 /· 
R905 STI> VAL >·"s- ,,o' 
RESULT :-: REC 

14 1 S't/ts<:: In I 

~10• 

sro 

Co"'° ...., •·'i~ , 10 

C'!:1°!>1 • 7.~ ,,.• 

f..,,, IOI:, 

Nt>'l'f 

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

---
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WHC -SD- WM -DP-025 
•:- .:r. .:,: ;i. •iAiioeindbm,:-lJ' R~v •io ,;, .; -~ ,.. ,:- ,,. ·0 

G (1 i1 M 11 S F' E ·c T R LI . /1 i'., t-! ,:, L -,· ~- :i ? 

222-S COUNTING ROOM 

r-. ti t, L '( S I S F' (, F: r, M E T t~ :;: S 

MCn UNIT NUMBER: 1 / 
DETECTU~: NUMBER: ,, / 

M1 C LIN I T 1-! t H1 B £ R : :~ , 0 

(iEOi-lE nn !!UMBER; <12 
SPECTRUM SIZE: 1096 CHANNELS 
UR DER OF SM 00TH I i·IG FUNCTION: 
NUMBER OF BnCKGROUND CHANNELS: 

~­
J 

~ ON E~CH SIDE OF Pf~K 
PE~K CONFIO ENCE F~CTOR: 85,0% 
IItENTIFIC1HION ENERGY WINDOW: +·- 1, 50 l, [ 1) 
El;;RuR OUOfAllflN: 1,96 SIGMt'.'1 UNCERH,liHY 

ENVIRONMENTAL B~CKGROUND SUBTR~CTED 
L L fl CAL CU U1 TI !H·I PE HF IJ R i'i E [I 
ME11SURED ENERGY IIIFFERENCES LISTE D 
MULTIPLE!' ~N~LYSIS PERFORMED 

SF'ECTRAL DATA F:EAD DIRECTLY Flrnil Ml.IL l ICH,il-U!EL 11l·!i'.1L Y/ ER ,)i!O; 
69~<1 ~.' 

SAMPLE DESCRIPTION! R939-55 30 
GEOM ET R '( DES CR I P TI ON : 2 2 ML LI Gl 
SAMPLE SIZE: 1,0000E-03 LI 
STnNDARD SIZE: 1,0000EtOO E~ 
ANALYSlS LIBR~RY FILE: ~NLOOO 

COLLECT LIVE TIME: 
1;: E ii L r I M L : 
]l[H[I TI ME: 

3000, ::.fC01'!DS 

300-.:::, SEC O/Hi'.3 

0 ,. ·~· /' ~: 

CDNJ.IEF:SIOrl F i'1C TDF: : 1 , (i()O( ,L-- C-1 

. 

DEU1'r'EI1 TO o . D ,-; 'f s i o , or, o ,::, H 1 1 u F: s f: I'. F iJ F: F T 1 : E s T ,-. F: T o 1- c 1 11 L u : T 

ENERO'{ Ct,LIBF:t,TION F'Er:FOF:MU1 17·-ri ;',F: · · ,:'.S' 

E FF I C I EN C '( CH L I f: F: h T I ON F· E RF OF: i1 E D 1 ;':. - i i i'.1 ',' ··· 9 1 

BEST AVAILABLE COPY 

--~ 
\ 110 . .. . _____ ..,_.._-- ... -- . 

1 
I 

; 



.. 

2 : :2 - ~: C O LI I I T 1 rl G ~: 0 0 M 

SAMPLE: R939-3530 
DATA COLLECTED UN 

BE ,. -j ,A ~,C;l..J;; '-7V 5 5 

WHC -SD- WM-DP~02S 
Addendum 13 Rev O 

. •. ~ .· ) 

I; - · J t, N- 9 2 t ; T O 2 : 1 ·l : ·\ 0 

DEC~YED TO 0 , [li", '(S 1 1.). 0000 Ht.JU W::, E,EFO:\E TH~: STt,:-n IJF COLLri l: T. 

I\ ,'\ li I O N U C L I fl E R E F· 0 F: T 

IWCLI DC: 1'\CT)::.J[l',' CDIICI::/ITRhTIU i·I :i:;-1 •JCt / LI 

AC-228 LLD<~.33Et00 
AC-228A LLD <~.56Et00 
AC-2288 LLD <3,68ft00 
AG-108M LLD <9.64E-01 
AG - llOM LLD ! ~.56EtOO 
AM - 241 LLD <3,27~+oo 
AM- 2 ~3 LLD < l,34Et00 
AM-243A LLD <l,3 4Et00 
AM - 243B LLD < l ,~9 Et02 
AR - ~1 LLli <6 ,95E-01 
AU-198 LLD <9,31E-Ol 
BA-133 LLD <l,2 6[t00 
J;,:'., -· 139 
I,ti-1·10 
V?t·-1·11 
f,E-·7 
BI-·207 
IH ·-212 
BI-· 21 4 

LLD <2,?7Et00 
LLD<3,t.9E-t00 
L L li < 2 , •\ 8 ::-: + 0 (, 
LLD <B ,56E+OO 
LLD <9 ,8 0E-O l 
L L ll < 7 , 3 1 H · 0 0 
L LI1 < 5 , 8 3 E + 0 0 

BI-214A LLD <5,83E+oo 
BI-2118 LLD <7, 93E+OO 
BI-214C LLD<2,37Et00 
CD-109 LLD <l, 7~Ei01 
CE ·-139 LLD <6 , 26C-: -Ol 
CE-111 LLD <9,72E-01 

"CEPR144 LLD<7,59E+OO 
LLD <l, O::.i~•:+oo 
L. L D < ,1 , 9 3 E - 0 1 
LLD < l ,O'.:iE+oo 

E:rnoR 

CO-:i6 

C0-·57 
C0-58 
C0-60 c.,05Eto1 +-3.04E+oo 

J1E C,~ '( 
CORF:[C TEU 

LL Ii< ·1 , ::_; '.".:i E + 0 0 
L. L D < ,1 , :::-, ,,, E t O (l 

L L.. U < 3 • 6 ~l i:-: t O 0 
L L II < 9 ,. c, ·1 E - 0 \ 
LLfl <,1, 3 (, EtOO 
LLD <3, ::/ F-:-t-00 
L L [I < 1 , 3 ,1 E t O 0 

LL. D < 1 • 3 ,, Et O 0 
Ll.1) <1, ·\? F:: +02 
Ll..D <6 ,95E-0j 
L.LD <9, 3:lE - 0:i 
I . L l"l < 1 , 2 .s E t (, 0 
L L. {I < 2 , ;' / E + i) 0 

L L{I < 3 , c, 9 E + 0 0 
LLll <2, ,')::ii:: +oo 
LLit<B, 5t.E ·H)(, 
L.L.It <: 9.S OE-01 
L L U < 7 , 8 .1. E t O 0 
LLD <5,83E+OO 
LLit <'.:,, 8 3E t0(i 
LLll <7. 9 JF::t00 
L.U• < 2. 37EHiO 
LL fl < 1 , 7 ·1 E t O 1 
LL II < 6 , 2 ,'i I:: - 0 1 
LLD <9. 72E- ·'.Jl 
LL.D <7,59E+oo 
L L ll <- 1 • 0 ~j E t O 0 
LLD< ,, , 93£-,:):i. 
LLD < l , i,3Et00 

6.0~E+Ol +·-3,01Et00 

CR-51 LLD <6 , 76 E+OO LLD ~t..7 t. E+OO 
CS-134 6,11E+Ol t-3,21Et00 6,11Et01 t -· J,2~E -~00 

CS- 13c:, 
CS-·137 
CS-138 
EL.1-15 2 
EU-· 154 
EU - 13::i 
FE-· '.:",9 
HF-181 
HG ·-203 
I-131 
I-132 
I-13:S 
I-· 134 
1-135 
I,·- ·'\ 0 
!ff, -· 85 
1rn~ 85M · 

LLfl <1,03E+OO LLD < l ,03 E+oo 
8,01Et01 +-3,23E+OO 8 ,0 1Et01 t-3,23Ei00 

LLD <1,32Et00 I.LD <1.32Et00 
LL fl < 2 , 7 7 Et O ,:_-, L l. fl < 2 • 7 / E. t O (i 

LLD <2,1 0 Et00 LLD<2,10EtOO 
LLD <2 ,2/ Ft00 
LLit<2,3 8 EtOO 
L Ut < 1 , 0 7 E + O 0 
Llll <6 ,'i' '..!f-Ol 
L L II < 9 • 5 8 E - · 0 1 
L. L [I < 1 , ·\ 1 E t O 0 
L L [I < 9 , 9 '.! E - 0 1 

LLit < 1,63E+OO 
LLD <2,60E+OO 
LLD < 'I ,9 ,1r-~+oo 
LL.D <2,07E+02 
L L ft < c, , 3 ·1 E - 0 1 

LL.D < 2 ,2/t::-tOO 
L Ut < 2 , 3 fl E + 0 0 
LLD <1,07E+OO 
L L Ct < 6 , 9 :i F - 0 1 
LLD <9, '.:iB E-01 
L L [I < 1 , -~ 1 E Hi c, 
LLl:t <: 9 ,9/ E-01 
L Ut < 1 , 6 j E + 0 0 
LLD <2, c:, iiEtOO 
LLD <'\ ,9 ,JEtGO 
LLD <2,07E+02 
L L D < 6 , 3 1 E -· 0 1 

t i·I EI:: f; '{ C O i·l F· ti f:: l ; ; 0 11 
-: 1:: r ,, :, 

E:< F'ECT 

911,0i" 
911.10 
3 J 8 , I\ G 
,) 33, 9 ·1 

'..:i ·;> , ::; 4 
74.67 
74. 6/ 
,j 3 . 1 e, 

1:::: ·7 3" 6 .-1 
·111, 8-:i 
3Jt. ;. G:.: 
l c. :; • 8 ~; 
,=--• - .... - .. 
.J J / , . • · .... 

1 '-JO , 2 ~:; 
·1? 7. '.J9 

: 'l-, .., -:-
.• - ., ;. ..... .' 

c.,J9 t 32 

11:..!G :23 
1?64, '.:i l 

88.03 
1 6J . 8~J 
1 15. 4 ·1 
133.~il 
8·16,. 7 6 

[I I FF-

.i. :-:. 3 : : , !:, (, ·- ... , • ., .:, 
l 1 / 3 • :! 4 - (i , 7 C. 

6 0 'I , ? I) - 0 . 4 ·1 

818. '.:i 1 
6 6 1 , ,~-. ~~ 

H '.5 !:i , 86 
1·10 8, 0 1 

103 , 31 
109S',2'.:.i 

-is:i .. : ,:.; 
:2 /9, 2 G 
3c:, ·1, 4 U 
i , ,:_,7, 69 
S'.29 .6'i 
,..., 4 ... ,. - · 

C ~ / • 'J..J 

12t. r,.-11 
11\60 ,7 :i 

::;13,•r9 · ­
i5l.1 :' 

·· O. ·\B 

111 

I 
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M 

.. 

l,R-· BC,' 
LA-· 1 ·i 0 
l.A-1·12 
Mtl-5 ·1 
MN -5 6 
Nt,-2'2 
l·I A- 2 ·l 
NB-91 
I~ B ·- 9 '.J 
NB--97 

NF' - 2 3 7 
NP·-238 
l·W-239 
F"ri-233 

LLD ·-: 2, 9 8E t O 1 
LLD -: 5 , 3 1 E - 0 1 
L L ll < 2 , 0 8 f-: t O 0 
LLD <9 , 7 •1E-·01 
L LI• :: 1 • 1 9 E + 0 0 
L L [I < 7 , 'I l~i I:: - 0 1 
LLD -: 1 , 0 0 Et O 0 
LLD <B,99E-Ol 
L L it < 9 , 9 1 [-: - 0 1 

LLD <5 ,16Et00 
LLD <·l , 98E t00 
L L[t < tj , II l:i F t O 0 

LLI• <·1, 36Et00 
LLD <1,71Et00 

PA-2311M LLD<2,06Ft02 
PB - 210 LLD <1,40Et02 
F"B-212 LLD<1,32Et00 
PB-212A LLO < l,3~Ft00 
PB-2128 LLD <2,00Et01 
F"B-214 LLD < l,84Et00 
PB-2111~ LLD <l,BiEtOO 
PB-2148 LLD<3,25Et00 
P0-210 LLD <B,75Et01 
P0-2111 LLD <4,00Ft04 
P0-216 LLD <7,37Et04 
PU-239 LLD<7,36Et03 
P U ·- 2 •l 1 L L.[1 < 2 , 3 :3 F ·t· 0 5 
RA-224 LLD < l.~3Et01 
RA-226 LLD<l,37Et01 
f(B - 8 8 L L D < 5 , 6 H:: + 0 0 
RB-89 LLD <5,14Et00 
RN-220 LLD <7,91Et02 
RU ·-103 1.Lll <9, 1JF-01 
RLJRH106 LLD < l,86Et01 
SB-124 LLD < l,26Et00 
SB-125 LLD <7 ,~~FtOO 
SC-~6 LLD <1,19EtOO 
SE-7 5 LLD < l,OBEtOO 
flN·-113 
!rn--85 
SR-_91 
f;R--9~: 
lA-·182 
TC-99M 

L L(I <1 , 2 'r F + 0 0 

L L.I1 < 9 , 0 7 E - 0 1 
L LI1 < 1 , 7 5 E + 0 0 
1-LD <6,66F-01 
LLD <3,64Et00 
LLD <5,12E-01 

TE-123M LLD <5,66F-01 
TE-125M 
TE-132 
TH ·-228 
TH-·23 4 
TH-234A 
TH-<!311 B 
TL.-·208 
U·-235 
LJ ·- 23::iti 
U-235B 

LLD < l,59Et02 
L. L 11 -:: 6 , 1 8 E - 0 1 

LLD -:::::; , 6 =l Et O 1 
L. U1 < 1 , 0 1 E + 0 1 
L L [I < 1 , 0 1 E t O 1 

L L D < 3 , 6 ~ff t O 1 
LL.D < l,20Et00 
LLil <9,72E-01 
L l..[1 < 9 , 7 2 F - 0 1 
LLD <4, 5 ,1E+OO 

U-237 LLD <2,58Et00 
W-181 LLD <3,'IJFtOO 
XE-131H LLD <2 ,53Et01 
XE-133 LLD<1,94EtOO 
XE-133M LLD<::i,57~t00 
XE-135 LLD <6,39E-01 
XE-138 LLD<4,89Et00 
Y-88 l.LD <5,35E-01 
Y-91 LLD <3,22Et02 
Y-9 1M LLD <1,32t+oo 

\mC-SD-\·/M-DP-02 5 
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~-L F < :i , ·, S· f: + 0 :i 
L LI1 --:: J , 3 1 E - 0 i 

LL L1 <2,08C::+OO 
L L. fl -. :: 9 , 7 Ii E - (', :i. 
L. L ri-: 1 , :i 9 f. t O 0 

l.LJl <7. l\'.iE- Cd 
L L f1 .: 1 , 0 0 E + ,:, c, 
L LI1 < 8 • s· 'I E - 0 1 
LL U<9,9lE-01 
LLI1 -: 5, 1 t-EtOO 
L L fl < ,\ , 9 8 E t O 0 
L L D < I\ , ,1 :i E + 0 C, 

L LIi .. :,1 , 3 6 E t() 0 
L L [I -.:: 1 , 7 1 E t (, 0 
LLD <2,06C::t02 
L L D < 1 , ,rn E t O 2 
LLD <1,32Et00 
LLD <l, 3 :.!EtOO 
LL fl -.:: 2 , 0 0 E + 0 1 
L. L.I1 < 1 , 8 ,i E t O 0 
LLD < l ,S,JE+oo 
LLfl <3,23!:tOO 
L L. fl < 8 , -;,· 3 E + 0 4 
L Ll) < 11 , 0 '.i E t O 4 
LLI1<7 . 37E+O ·l 
LLD <7,36Et03 
LL U-:: 2, 3::iE t05 
L L D < 1 , ·l 3 E Hi 1 
L. Lfl <1,3 7E -H.il 
LLD <5 , 6 ,}Et(iC, 
LLD -:: ::;, 1 l: EtO(> 
LL.11 <7, 91 Et02 
LLD <9, l ~ff-Ol 
LLD < l,86Et01 
L. l.[1 < 1 , 2 6 E + 0 0 
1.LD <?, 4'/ EtOO 
L.L.D < 1, 19Et00 
L LIi < 1 , 0 8 E t O 0 
L L U < 1 , 2 \l E t O (, 
L. l.II < 9 • ,:i 7 E·-· .:, 1 
L.LD <1, 75E+oo 
LLU <6 ,66E-01 
LLD--: 3 , 6 4 E + ·) 0 
L.LD <5, 12E-,):i 
L Ll) -. :: 5 , 6 ti E -· 0 1 
LLD <1,5 9 E+02 
L L II < 6 , 1 B E - \.' :i. 
L Llt :: :; , 6 <IE+ 0 1 
LLD <:i,OjEt 01 
L L [I :: 1 • 0 1 E + C, 1 
I .. L ll < 3 , 6 :_j E + 0 1 
LL.[1<1,20Et00 
L.LD <9, 72E-·01 
L L (I < 9 , 7 :! E - (, 1 

L L It < ·1 • ::i ,~ E t O 0 
LU1 -:::: . 58Et00 
LLL1 <3,I\JEt 00 
LLil <:!,J3Et01 

. LL 11 < 1 , 9 ·1 E + 0 0 
·L1 .. fi <::i. :i7Et00 
LLD <6,39E~01 
LLfl <,1. 89Et00 
L Ll1 < 3 , 3 ~:i E - 0 1 
L Lit < 3 • 2 2 E t O 2 
LLD <1,32Et00 

f< 93'1· 5-S3o 

Jfl.._ ~ .. //-9v 
~ ... . -. , -. 
/ ll-.:., U.J 

'C--, CJ • ., 
0 ._I/ t, / ..:_ 

86. ':.iO 

277 .. C:,G 
311, 98 

lOi.il ,C,3 
.. ) Q. 5\J 

239 , 0(.i 
3 .:, c,.1,~; 
351. 9:2 
3':il , ·r~! 
'.::95, 21 
8 0 ., , (i 0 
799 , 7C, 
ec, .. ; t <_;,,:, 
12<;,:h.i 
1'18 , :::i7 
240. 99 
18.:. ,J. C, 

18J6 , '.•G 
1031.88 

5 ·1''.?, 73 
1197 ,0B 
6'.:'l, BO 
C, •':1 2 I· 7:2 
176 , 33 

1 1 2 c, , ·l ::; 
2C,4 . 66 
391 :- 67 
J13,9 9 
,- r.:- C"' • "' 
~1.:1..J • (:, , .. , 

1 2:s J , '7' •l 
1L21. 3(i 

140,:·i1 
1 :::i9 , 00 
l·J9 .27 
2 2 St 1 i> 

.-. ,., .-,. 
, .. .:. • ·-' ... , 

,.:,J :- 30 
'.:iE3,14 
1 [33 t ".71 
18':i, 7 1 
143 ,- 7'6 

6d:5,74 
1,:, 3 ,.98 

81 ,. -:,-::. 
2J3 , 21 
=·Ft, 7'7' 
253,41 

18::56 ,06 ---1204,90 · 
,-C;" C.- , .. .-- · -
.) ..... 1,_1 .. o· .. , 

.. • ! - · ,.... . r .. 

>­a.. 
0 
(.) 

w 
..J 
al 

:5 -
~ 
<( 
I­
C/) 
w 
co 
112 



N 

M 

... ' 

M 

ZR-5'5 
ZR-97 

L L [I < 1 , 6 ,j Et O 0 
LLD <l ,01 E+OO 

\✓ H C-SD- WM - DP-02 5 
Adde ndum 13 Rev O 

l,. L !t"< 1 , o ,1-£ t O 0 
LLD <1,01E+OO 

2,02E+02 t-:::i , 30Et00 :2, 02 Et02 t-:::i, '.:',i,EtOO 

- c- , -. -· 
I ,_1 ..:- t / ,) 

Pi 939-~s--'¥:,o ST11NDi::RD DE 1n1·1TIO/·! C· , 13 
~ '-~/J-1Z,,,, 

EBM: ·' )l.'if.lf.'1/.if. 11E 1J /D IS I IHEGRt',T I 01~ JfJ..... '1 
MAXIMUM PERMISSABLE ~CTIVITY ·• 1,30E-0 9 UC/LI 
TOTt,L ME r-1S UF:ED 1-)CT I 1)IT'{ "' 2,O2E+0~ (t ·<i , 50E+ OO ) UC / LI 
i; TECH , ::, F' EC , ,_ U l l U . ( t - ?. :u: >i: ) 

ERROR UU • TnTIUH ~T 1,Y6 SIGMA 
l.LD CONFIDENCE LEVEL AT 8~.0¼ 

J='E:"1i,S i·I OT USED rn Mlf'1L '{SI S 

CENT F:O I It ENER GY UET ('.RE11 1:.RF:OR 

CH :"ltl/·IEL 1-:EI) COUNTS i; 

]126 ,19 562. 73 ,., c:-,.) 
..:. . .J~. 20,9 

1138,50 :i68, 88 ·182. 17,6 
1603,:.'d 801.3 6 19:..i, 12,8 

:_~-;'2 C,' "65 1364, 37 66, 28,2 

r: 1'.; MM t: S / S E C 

1 , ,19E+O 1 
2,88E+(,1 
1,60Et01 
8, 2·\EtOO 

BEST AVAILABLE COPY 

----113 

- I 



N 

!"") 

M 

\.JHC-SD- WM-DP-025 
Adde ndum 13 .R~v O 

G ,~ M M t°; S F· E C T R U Ii 

CAI·! BERR :-, SF'EC TF:Ml-1' 1n. 1)6 S1JFllJ (1F:E 

222-S COUNTING ROOM 

t1 /'I 1-1 I. '( S I S 

MCA UNIT NUMBER: 1 / 
DETECTu::: r·IUMBEF:; :-! I 
SPECTRUM SIZE: ~096 CHANNELS 
OF:[1Eli llF ~jMOO TH ii-lG FUMCTIOII: 
iWMf:E R OF f:flCKGR O LIND C Ht:N NELS: 
PE~K COi-lFIDENCE FACTUR: 3~ , 0% 

~DC UNIT NUMBER: 7 , 0 
GEOMETRY NUMBER! ~2 

, .. ., 
,'{ (If~ Ei'.iC H SJDE OF F'f,1K 

I JI ENT I F I C ,"IT I ON EH ERG '{ WINDOW : t · · 1 , 5 0 1, E 1J 
ERROR QUOTAfI • N: 1 , 96 SIGMA UMCERTAfHTY 

U!V I RON ME NT/'1L Bt, CKGROUND SUBT Rt1CTH1 
LLD Chl .CULi,TIOM F'El<FfJRMED 
i·\Ei'.:SUl;:Ef1 [NERG'( [IIFFEliEl-!CES LJSTE[1 
M lJ I.. TI F· L t: T A /I h L '{ S t S F· E R F U ~: i·I E D 

~; F' E C T R A L D A T ,') F~ Er1 [I [1 IF: E C T L'I' F R OM M UL T I C H tli·! NE I. 

-S9S.i\_9 

GAMPLE DESCRIF'TION1 R9i0-~630 
GEOMETRY DESCRIF'TION: 22ML LI • 
SAMF'LE SIZE: 2,2000E-0~ Ll 
ST(dl[l(iF:(1 SI 7:E; 1 , 00001'::+oo Et'., 
ANALY S IS LIBRARY FILE: ANLOOO 

CON '.IEF:s:i:ou F,:CTCII~ i :i. ' 0,:,0,:,E -H)•:1 

C O L L E C T ::i Tri R T I: [I ON <l - J 11 1-1 - 'r 2 /'1 T O 3 : 1 ::_; ; 3 c, 

COLLECT LIVE TIME: 
h E ::\ L TI i·i I:'~ : 
!IEAD TIME: 

3 0 0 0 , S E C O I·! D S 

3000. SECOIWS 
00.00 i. 

IiECi': 'f ED T 0 C,, [li'.1'(:',, i•, QC,(',(, HOUF:S f :EFOF: E THE s ·r i'., Fn or C ()f.L EC T 

EI~ ER c; '( Ct, L I BR ,HI O ~! F' ER FOR ~ff [I 1 7 ·- r1 t, F: - 8 9 
EFFI CIENCY CALIBR~TIO N PERF ORMED 1 ~ - M~'f-91 

BEST AVAILABLE COPY 

-=~-114 

- I 

I - ' 



M 

-,. I 

WHC- SO- WM- DP- O~S 
Addendum _13 -Rev ·O-_ 

~ :: '.:' - S C O 1J IH H I G ROOM 

_Jl ~-tl· 'tv 

f?, CJ t./ o . 7:)-1P3u 
0 -,1- .J;,,1- -·/ ~ c, .... ; o·., : -,:.-; 

F' E ;, 1, 

i=· 1< CFiHRO l Lt E1/tF: G'{ FWHM 
CH,"INNEL l'< E t) I, E 1) 

l 13 '.:'3, '.20 66 1 • '.2 1 1 , 8 3 

l B .!>6 l ,85 

- 2921 ,66 1'160,37 1 .98 

2 B 1-"60,85 

f RROR QUOT~TION AT 1,96 SlGM~ 
F'Ef'ti< C01-IFI[lt-: N1:E I_EVEL hT 83,0;-: 

,i 1,! i'., L ·,· S I S 

B {)CI< G i·I (I · H f:: T t'I 1;: t':: ,.-, 

COU/,! lS COUN TS 

_;1.:_ I 9 5 . 
..'.) 6 ) 

8. 1 •l 7, 
1 :.56, 

B - ENVIRONMENTAL BACKGROUND PEAK 

ERl! rJ!< 
; . 

27 '..::, 

J. :1 , 9 
1 7 , ·l 
:; :- 8 

tlH CKGFiOU ND SUBTRACTlO I-! F'E::RF(IRMED Lll>ING FILE Bl,0 0:l:2 
BACKGROUND DESCRIPTIO N! BKG 
BACKGROUHD COLLE CT ST~Rr f D OH J O-~UG - 83 ~T 16!16 : 0o 
BACKGROU ND LIVE TIME! 60000, SECONDS 

t/UC LIUE.3 

cs 137 

1<:- ·l ( i 

BEST AVAILABLE COPY 

1 15 



~ 

r-.... 

N 

0' 

WHC -SD- \✓M - DP-02 5 
Add endum 13 Rev .. O_ 

BEST AVA]LABlE COPY 

222-S COUNTING ROOM 

SAMP LE: R940-5630 
DATA COL LE CTED UN 4 -JAN-92 ~T 03 :13: 36 

0 <) - j (1 i-! - <} :...: 0 " ~ (j :· .; : ·i ~~ 

DEUi'(ED TO (), r1;)'(S 1 0, 0000 HOUl ;:s bEFO l<E TH ~-: ST:'.il(T l)F COLLE:: ( I, 

R ~ D I O N U C L I D E (, I~ i'.1 L Y S I S 

NUCLiriE ( 1 CT r I) I r '{ CO i·I C nn R (\ T I I,) N J:i·I IJ C i / L I 
DE Ci°; Y 

MEASURED ERROR CORRECTED ERROR 

AC-228 LLD < 6,05E-03 
AC-2 28A LLD <4,61E-03 
AC-2288 LLD < l,00[-02 
AG-lOSM LLD < l,69E-03 
AG-llOM LLD <3,62E-03 
~M-241 LLD < l,11E-02 
AM-243 LLD <3 ,30E-03 
AM-243A LLD <3,30E-03 
AM-2438 LLD <3, 26E -Ol 
AR- ~l LLD <3 ,03E - 03 
AU-198 LLD < l,33E-03 
BA-133 
BA-139 
BA-140 
B~-141 
BE-7 
BI-207 
BI-212 
BI-214 
BI-214A 

LLD <2,22E-03 
LLD <5,88E-03 
LLD <6,09E-03 
LLD <5 , 33E-03 
LLD < l,42E-02 
LLD < l,BlE-03 
LLD < l ,3 JE-02 
LLD <~ ,17E-03 
LLD <~,17E-03 

BI-2148 LLD <l,26E-02 
BI- 214C LLD < l,29E-02 
CD-109 LLD <~. 13E-02 
CE -1 39 LLD <l,33E-03 
CE-141 LLD <2,27E-03 
CEF'F:144 LLD <1,79E-02 
C0-36 LLD < l,81£-:-03 
C0-57 LLD <1,15E-03 
C0-5 8 LLD < l,95E-03 
C0-60 LLD <2,14E-03 
CR-51 LLD< l,21E-62 
CS- 134 LLD <2,00E-03 
CS-136 LLD < l , 98~-03 

LLD <i.,, o:··iE- OJ 
L L[1 :: \ • {, i E - 0 !. 
LLD < 1, 001:'>02 
L.LD <1,C:,9 E-·33 
L LI1 < 3 , c, 2 E - 0 3 
l. Ll) .:: 1 , 1 ':) E - 0 2 
L.LD<3. 30E-(,1~, 
LLD <3. 30E -0 ·.1. 
LLD <3 , 2M:: -Ol 
LLI1 <:::, o::.E-o:-; 
L LI1 < j , :; J E - 0 3 
LLD <2 , 2:'E-03 
LLD <3,BGE-03 
L.LD <6,09 E-03 
L.Ll) <: 3 , TlE-03 
L. L D < 1 , ,1 2 E - 0 :! 
LLD < l, SlE-(i:, 
L L)1 < 1 , :3 '.jl:':- 02 
LL Ii : ,~ , 1 7 E - 0 :~ 
L LI1 -.::,1 , j i' E - (, ~: 
LLD < l ,2/,E -C.2 
LLD <l,2 9E - 02 
LLD <,1, l 5E-02 
L L li < 1 , 3 :1 E - 0 3 
L.LD <2,27E-G3 
L L D --::· 1 , 7 9 E - G 2 
LLD < l ,8lf-,.i3 
LLI1 -:: 1, 13E-O:-l 
L L D < 1 , 9 '.:i E - Ci:-:: 
L L n < 2 , 1 •l E - G 3 
L LI1 :: 1 , 2 1 E - 0 2 
L.LD -::2 , OOE- ,:d 
LI.D < l , 9UE - 03 

R E F' (I F: T 

ENE:;:ii'i' COi-!F',, F, I 1, 01·1 
.: KE l_J ) 

E ;( FE CT [II FF 

9 1 L•~•? 
91 L 10 
3.58 , 11c, 
,13 3, 9 ·l 
, ,::- -.. --. , 
o ... , / . / ,.::. 

'.~;9 , '.:i 11 
7 4, c ·.7 

74to? 
<) S , 1 (, 

12 93,64 
,) 1 1 , 8 G 
3J~ .. · c,:.: 
165.8:J 
:i37.~7 
1 ?0, 2 3 
,! 77 .. :.i9 
5 6 ?' y 7 .:, 
7'27 >27 

, .... l""'I -- , .. 

c,• .. , 7 • ,:, ...:. 

c.,05', 2 
11 20 , 8 
1 76 ,J, 1 

88.-:,:~ 
1 6 S , 3~ 
145.44 

- 133,Sl 
8~6,76 
12~.06 
810,7S 

133 ~; ~,:i 
3_:,:,~\I? 

795.84 
818 ; :.l 

CS -13 7 
CS-138 
EU-152 
ELJ-154 
ELJ- 155 
FE-59 
HF-181 
HG-203 
I-131 
I-132 
1-133 
I -134 
1-135 
K- 10 
KR-8~ 
KR-85M 
KR- 87 
KR-89 

5,83E-03 +-2,62E-03 
LLD <6,27E-03 
LLD < l , 3 2f-0 2 
L.LD <7,77E-03 
LLD <5,01E-OJJ 
LLD <3,67E - 0 3 
LLD <1,69E-0.5 
l.L D<l ,4jE-03 
LL D<l,46E-0 3 
LLD <2,20E-03 
LL D< l,6~E- 03 
LLD <2,74E-03 
LLD <7 ,89E-03 
LLD <l ,92E-02 
LLD <5.~.5E-Ol 
LLD < l,41E-03 
LLD <3,7SE-03 
LLD <6 , 18f-02 

5,83E -03 
L l.. It < c, , ~' >' E - ::_, :; 
l. L \I< 1 • 3 :• E - 0 2 
LLD <?,77E-03 
LLD <5,C'1E-O:::; 
LU1 <3 , 6i'[ -i..i3 
L Lit -.:: 1 , 6 9 E - 0 J 
L L.[1 < 1 , ,} 1 E - 0 J 
L Ll) -.:: 1 , 1 -'> E - 0 3 
L LIi -'. 2 , 2 0 E - 0 :~ 
LLD -:1 , l,,\E-O:-~ 
L L D < 2 , 7 •l E:: - 0 3 
LLil·:::7 , 89E-03 
LL D< 1,92E-02 
L L ll < 3 , 1 :5 £ - 0 1 
L LI1 < 1 , ,H E - 0 :~ 
LLI1< 3, 7::.il:.-03 
LL 0<6. ·1:JE-02 

+ ·-2, C, ? E ·- {)J c.c.1,0:i ,';J, -H 

1 -135.66 
11\ 08, ::, l. 
127 ,1 , -1 '3 

:i 05 , 31 
1 0 r; 9 , 2 ~j 

·l 82 • ~c, 
277'. 20 
36·1,1'8 
66i", 69 
529,o':i' 
847,C,3 

1260,41 
1 ·160, 7'.5 

313 , 95' 
151.17 
,1 c,:. '.J 8 

220 , 90 

116 



BE 

L ,:, - 1 ,J 2 L L It < ·1 , 0 7 E - 0 3 
Mt~ - ::;11 L LI1< 2 , 0li r"'>C,3 
Mt! -5 c- L L D< 2 . 0 •1E- 03 
N;,-22 LLD < 2, 76E - 0 3 
N.; -2 <1 L L il < l , 91 1:: -03 
NB-9 4 L L11 < 1 , 87E-0 3 
i-l f : - 9 5 -C:L D·-.l , BvE - \.1 .r-'" 
NB- 9 / L L U >l . 0 8 E-: - 0 3 
/,lf-'-23 7 L LI1 :: 1 , :::: :::: E - 0 2 
NF'-23 8 LLD < 8. 05 E-03 
NF'-2J9 I. L II < 8 , 2 L :::- C, 3 

Ui-233 LLD < 3,40E-03 
PA-234M LLD < 4,06E-01 
F'B-210 LU1 < 2;98f-01 
F'V-212 LU1 < 2, ·10E-03 
F'I, -212.-1 LLD < 2,39E-03 
F'B ··212B LLD < <1, 1 •IF.::-02 
l"l<-214 L L D < 3 • 3 7 E --0 3 
F'B-214A LLil < 3,37E-03 
F' B-21 ·1 B LLil < 6, 11 !:lt:: -03 
F'Cl-210 LLD < l,4 5 Et02 

I',., P0-214 LLD < 1,85Et01 
F'0-216 LLD < 9,0J Et01 

N PU-239 L LI1 < 1 • 5 6 E t O 1 
F' U--: 4 1 LLD < 5,26Et02 
f:; ,; -- 2 2 '1 L L (I ::2, 83[-02 
f(;1-226 LU1 -::2, 75£:-02 

M Rl,-88 LLD<l,40E-02 
R B ·-8'7 LU1 < 9; 7 9 E-03 

..f) RN-220 L.LD < l,.\7Et00 

l'\LJ-103 L LI1 < 1 • 6 1 E - 0 3 
RLJF; H 1 O,S L U1 < 3 , 7 8 ~: - 0 2 
Sl<-124 LLil < l,92E-OJ 

N SB-1:5 LL It < 1 , 6 ·l E - ,:, 2 
SC- 116 L L fl < 1 , 9 0 ~: - 0 3 
SE - 7 5 LLD < 2,01E-03 
SN-113 LLil < 2,01E-03 .. ..,. 

j -
5F:--8~) LLfl-,:2, 3tH-: -03 
Sf( - 9 1 L.Lil < 3,22E-03 

0-- SF:-92 LLil < 3,20E-03 
Th - 182 LLD < S , 11[ - 03 
TC -·99M LLfl < l, 1 ·1£-03 
TE-· 12 3 M LLD < l,22E-03 
TE-12 ::i ~i l. L fl < 3 , 7 H : - 0 1 
TE -132 LLil < l. 2 '! E-03 
TH-228 LLD < l,3BE-01 
TH --2..:5<1 I.LD < :2 ; 2'/ 1: - 0 2 
rn--234,; LLD < :2,29E-O '.o! 
TH-234B LLD < B , SS'E-0 2 
T L ·- 2 08 LLD :2 , 2 0E-: - 0 3 
u -- :2 3 5 LLD < l,9 3E - 0 3 
U-235t:i LLD < l.93E-03 
U-23::iB I. L D < 1 , 0 '.:i f::: - 0 2 
u -- 23:;- LLit <: 5,lOE-03 
w--187 LL.It < 6,41E-03 
>'. E ·-1.31M I. L fl -:: ::; , 6 8 t-: - 0 2 
XE --133 LLD < 4,29E-03 
XE-133M LLD < l,1:,E- 0 2 
>: E-13:i I. L (I < 1 , 2 H : - 0 3 
XE-138 LLD < 9, 5 •lE-03 
'(-88 LLD<l,33£-03 
Y-'11 LLD < B , 9:::iF-:-01 
Y-- 9 1 M L LI1 < 2 , ·1 3 E - 0 3 
7.t-1- 6 5 LL.D < 6,72E-03 
?F··-9':"j i.L'[1 < 2 , 9 1[-:- 03 

BL~ py \~Hc - so- \m- oP - 025 
Addendum 13 Rev O 

LL fl < ,J • (, '/ E - ,:, ".:', 6 -l 1 , EJ:3 
I_Ll) -:2 , O:iF - 0 3 3.., ", s:; 
LL fl <: , 0 ,J E - 0 3 

Re; 4o - s?P 3o 
EH6 , 76 

LLD ::. 76E- 03 127·1. :;J 

LLD < l ; 9L E - 0 3 V9 1368,6 G 
LLD < 1 ,8 7 E-O:, Jt( ~·/i · V 7c, : t 6~ 

.... , c- -· ,.. LLD < l , SOE -,:, 3 / ,: . ..J • I 0 

L L n --::-, , o n E - 0 3 6 J 7 , 9:~ 
LLI1 -:1, :~E-O :l E6 . J \ , 
LLit--: 8 . (l'.H . -·J i, S'S·1. 1:::; 
I .Lti < 8, 2 LE-03 ~ 77,6G 
L L D < 3 , •lO E - •J3 311. 9 6 
L L D < ·1 • 0 6 E - 0 1 1 0 .::, 1 , G 3 
LLD < 2 , 9BE-0 1 ·16 , ::; G 

LLD < 2, ·10E-o:.; --~ " ... .; ~ 7 t \.l',_I 

LLD < 2,35'E-03 2391-00 
L LJ) < <1 , 1 ,, I:: - 0 2 3 0 0 , 1 G 
LLD<:?: , 37E-03 3 5 1,9 2 
LLil < 3 , ?,71::-03 3 5 1 1- 9 : 
Ll .U< 6, <i'.J F-: -03 ~·;>J ) ~ 1 

LLD < 1, ·15Et02 8G 4, GO 
LLD--'.1 . 8 5Et-:il 779 . 7 1:1 
LLD < 9 , O~:S EtOl 8 0<) ; 90 

LLD < 1. ::i6EH'il 1 29 ,3 () 
LLD < ~-;, 26Et02 1 4 B , ::; :;-
Lll) -.::2, 8 3 t-'. -02 211(, . '1 '? 

LLD -:::, 7!:.:iE-02 18 .:, ,1(, 

L LI1 < 1 • ·l OE - 0 2 1 83c, . o -:., 
1.LD < 9, 7 '/ E-03 1".) ..:5 1 ,8B 

L L rt < 1 • ·l 7 E t () 0 :. •l 9 . 7 3 
L LI1 -.:: 1 • 6 1 E - 0 3 ,} 97 .. GS 

LLD < 3 , 7BE..:.02 6 '..: L8 0 
L L.[1 < 1 • 9 2 E - C, :', t A,-, -. 7 

C• \.1 ...: t / .._ 

I. lii < 1 , C• ·l E - 0 :2 1 -~ ' - ··· / 0 •· .:) ..J 

L L D < 1 , 9 0 t-> 0 3 1120 , 11~j 
LLit < 2 , Ol E-,::>::, :c.-~ r66 
L LI1 < 2 , 0 l E - 0 3 391.6 7 
LLl) 0: 2 , 3:Jt:: -03 ::i l::i : '79 
L LI1 < 3 • 2 2 E - ,::, 3 J53.6G 
L L I1 --': 3 • 2 0 E - ,:, 3 - 13 8 3. 9 -1 

I.LD < ::i, 1 LE-G3 lL:1 ; 3 C, 

l.LD -- : 1 , l ·lE-G3 14 G . :il 
L. L Ii · : 1 , : :: E - G ~; 1 '57' t (, ,~', 

L.Lll < 3 , 7 l t:: -·C.1 1 G9 , 2 i' 
LLI1- : 1 , :::? •1E-G3 2:2 8 , 1 6 
L L11 .:: 1 , 3 8 E - ,:, 1 c: ,) ' ::; ·_-, 

L.L11 < 2 , 2 ~'E-:-02 ,~ :! , :; ,:, 
L LI1 < :2 • 2 9 E - ,::, 2 

,., .-.. r- ,., 
7 ...: ' ..J , .. , 

LLD<8.S 9 E- 0'..:: , .,. - " c;. ~ t .:, , .. , 

LL(l < 2 ,21it::-03 :::i 8 3 , 1 ·1 
LLD- : 1. ,:~1::-(i J 1 85 , 7 1 
LLit < J, 5' 31::-0 !, 18 5 .. '.7 1 
L L [I < 1 , G :; E - 0 2 111 3, 76 
L LI1 -:: ::; , 1 0 E - 0 ::; ~•JS . 0.:1 

LL I1 < l , ·1 1 E - 0 3 Cli3 5 .. J° ,. } 

LL 1) -::::;, 6 fJC:-02 l o 3. 98 

L L It < ·1 • 2 9 E - 0 3 S 1 , O(, 

LLD < 1,13E- 0 2 2 33. 21 
LL (I- : 1 , 21E-03 2'19 , 7 9 

LL It< 9 • 5 •\ E - ,:) 3 2:i E , 41 

L L D < 1 , 3 3 E - 0 :~ 1836r(16 
L Ll) -:: 8 , 9 ~j E - 0 1 120'1 , 9G 
LLD -'. 2, •1J E-O :-S :; 5 5 " 0 (, 

LLD < 6 , 7 1 £-03 1115,::;~; 
L.L [1 -.:2 , ·j> _I_ E- 03 -, -·· ~ --

/ ~-• C· . / ~-} 

~- -- 1 17 



TOTAL ~.83E-03 +-2,62E-03 ~.SJE - 03 +-2,62E-03 

EJi(:R =- :r.:.tH* l,EV/r1ISINTEGF:t1TIOtl f!. t</0-';:;'03D 
~iAY.IMUM F'ERMISS1iBLE {1CTI 1JITY = 1,HI:.· OE.: UC/LI . ..JJf._ ~-.J/-9v 

::'l I.. ME ::'l_ S LI F: E l) :·1 t: T J: V I T'( " :j , 8 J E - G 3 ( t -- :.1 
• 6 ".' E - 0 3 ) UC / L I 

. C H , S F· E C , , :\. * :~ :!'. :f :~ ( t - :U: :;.: * ) 

EF:F:O F: QULJH1T ill ~I ,H 1 , 96 SI1,M{1 
LLD CONFIDENCE LEVEL AT 85 ,0Z 

ALL DETECTED F'U,;,:s vJEi:;:E USUt I ll THE AN{,L','SIS 

~HC-SD-~M-D P-025 
Addendum 13 Rev O 

BEST AVAILABLE COPY 

- - -· 
' 



WHC -SD- WM-DP- 025 
i * l :t ii: t * ii: >:< ;,:< i;: J.< ;,:< ;,;,:'L\q;,:de;~d4m J\R~/ g Ji 1- -~ i< ,;-. ,7 i ,; 

* 
G A M M ti ~- F' E C T 1;; U /1 

'T-

222-S COUNTING ROOM 

MCA UNIT NUMBER! 1 , 
DETECTOR NUMBER: 2 / 
SPECTRUM SIZE: 1096 CHANNELS 
ORDER U~ SMOOTHING FUNCTION: 

1"-l D C LI i-!I T NI.IM B E F: : ;_) , 0 

GEOMETRY NUMBER ; 12 

NUMB E F: 0 F f: i'i Ct< G F: 0 LIND CH t'.: NH ELS ; ,'.: 01~ E::i'-1 CH SI DE OF FI: tit< 
F' E ti i, C U i·IF I D F:: i✓ CE F :-1 C T OF: : 8 ~ , 0 ;; 

I fl E N T I F I U1 T I O N EN EF: G Y W I ND OW : ·t ·· · 1. :::; 0 J<f: 1.J 
EF:F:OF: OUOH1T I ON'.. l, 96 SI GMt1 UUCEF:Hd l·/TY 

EN 1J I F: 0 NM E N T r1 L B 1:1 CI, GR OLIN D S l J f : T R i'1 C T E D 

Li_ [I CALC UU1 TI rrn FE F:FOr:i'1ED 
h E AS LI f:: E fl E NE F: G Y J:i I F F E I, F H C E S L I S TED 

.. MU I_ T IF' L c: T AN r, L '( '.3 :i: 3 F' Er: F fl :-rn ED 

M s F' EC Tr: ri L DA T ti F: E.i': D [I] F.: EC TL y r F: 0 M M LILT I CH ,:11,U-~ E i i'-11·U1 L y :n F: t, NO : 

ANALYZlD BY: 62820 

,,,_,-, ff' LE DES CR IF' T J ON ;. F: 9 -H - :::; 7 3 c, 
__ OMETRY DESCRIF'TION: 22ML LIQ 

1,0000E-03 LI 
ST~NDARD SIZE'.. 1.0000EtOO EA 
ANALYSIS LIBRARY FILE! ANLOOO 

;")C OLLECT LI',..'E TIME: 

F: E i'.1 L T I i·1 F-: ;. 

riE;iD TIME: 

3000, EL:CO/·!DS 
300J. SECUi·!DS 
0.10 i . 

.1 C ON l,J E R S I ( Ji·! F i'.1 C l O F: ; ,: , ? 5 -'.) 5 E - -'.) 3 

DECAYED TO 0, Dt1YS ~ (1, 0000 HOURS f :f: FORF l HE ~'. li°1r:T Lll: COLLECT 

Et-IE F: (3 'i' C;-·, L I BF: ,:1 TI() N F' Er: F IJ F: /·ff [1 1 7 ·- 1·1 ~·, F:-- 3 9 

E F F I C I E N C '( C i': L I f: F: {1 T I U 1,: F' [ R F O R i-1 E J:i 1.c'., - M (: Y - 9 1 

BEST AVAILABLE COPY 
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r: , I·.: CF::NTF:OIU E/-1 EF: ,3 '( FWHM 
CH~·:NNEL 1-; E V l,E V 

1 1323. 12 c:,61 17 1 '(' 
• + 0 ·' 

lB 66J. ,.., c-
I· 0 .. ..1 

:::c 29 18 , 15 145 8,62 1 • ,1 -1 
3C ..... ("'\ '"' .. .; , ~ .1. .84 1,: 6 0. 4 6 1 t ... , ,} 

3B 1-1\SO '"85 

ERROR QUOTATION AT 1,96 SIGMA 
F'Ehi, COiffIDt:J-!CC: LE 1JEL riT 83, o;-~ 

B :'1 Ci•: G i·I D 
COLI/HS 

135 • 

7 . 
9 • 

C - M u L T I F' L E T (: ix r: L y s H_; C ()NV E F: GE It H {)RM t: L L '( 
f; - Erl l_.f I ~: 0 Ni'\ Erl 1· i-'i I_ B ri CI< G :;: 0 LI i·I [I Fr.-: ;-'1 t,; 

NI-~ T (1 F: C: ,:, n : i;: I) F i· I i..1 C L L fl E ~:. 
COUNTS ,. 

1S65 9 • :i. { 6 (~ S · .. 1 3 ~:' 
36 , .I.~_; . 9 

.. ~ 3 .. 3 ,1 , .::, L LI - 1 ::; 2 
1 2 0 ., .:~ 0 { .') j -:: - .~; G 

1 '.Jc:,, ,:- ,. =· 

f:ACJ-.:GF:OUND SLIBTRtiCTION F'EF: FOF:MED U!, ING FH.E BJ;;,::,c,12 
fi;10:GROUND DESCRIF'TIOH: BKG 
B ;i CI, G F: 0 LIN [I C O L L E C T S T i-1 RTE It O ix 3 (i - t i LI G - 8 !-! A T 1 <:, : ,1 c:, ; G G 
BACKGRULIHD LIVE rIME : 6 0 0 0 ,_, , S E C O /-1 D 3 

BEST AVAILABLE COPY 
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:2:-S COU NTING ROOM 

SAMP L~: R91~ -573 0 
DATA COLLECTED UN 

WHC-S0-WM-OP-025 
Addendum 13 Re v Q 

,'.:- · Ji".lii -92 ,'.:T 1 J ; 23: 24 

,:, ·; - J ,.;1·'- '._:' - ~. 

-. ,:- e:·1 '( E [I TO () • Dt,'(S, ,.),. 0000 HOIJF:S BEFu;::c: THr:: S Tt,RT () F CGLL c>~' T , 

F: (1 D I O ,,! U C L I I I E 1'.1 /',/ ,.l L '( ~; J S 

!WCL I Di: ~C TI VI1·y COHCE HTRAT! • N IH uCi / LI 

DECt=:Y 
M Etl S Ur: ::-: D Er: F: 0 R C O F: F: f: C T E [I E: :rn OF: 

AC -228 LLD<~.11Et0l 
AC-228A LLD<~,11Et01 
AC-2288 LLD<1.18Et02 
AG-108M LLD <2,48E+01 
AG-110M LLD<1,87Et02 
AM-241 LLD <1 , 1lf:t02 
AM-243 LLD<2,95Et0j 
AM-243A LLD<2,95Et01 
AM-21\38 LLD<3,21Et03 
AR-~1 LLD <1,09Et01 
AU-198 LLD <1,9 3Et01 

,-...., BA-133 LLD <2,69Et01 
BA-·139 
Bi-'.,-1 ·~ 0 

"') f< A - 1 'l 1 
r:E-7 

M f:J-207 
fi I-212 

.. r-. -214 
-~-214H 

LLD <6,06Et01 
LLD <7,08Et01 
LLD <3,50Et0 1 
LLD<2,02Et02 
LLD <1,63Et01 
LLD <7 ,'l7~ t01 
LLD<3,61Et01 
LLD<3,61Et01 

1"'\ . ~ \ ", .·· , - ...... 
!-.< I - .:. 1 'l .~ L L D ·· .. -:, : -~ 3 E-. t ,,, 1 

N f: I - 2 1 ·~ C L L D < 4 , 8 6 E + 0 1 
. CD-109 LLD <3,69Et02 
_CE-139 LLD <1 , 3 /L t01 

CE -141 LLD<2,12Et01 
:"') C E H : 1 4 4 L L D < 1 , 6 ·l E t O 2 

C0 ·-5-S LLD<7,7 7Et00 
LLD<1,04E+01 
LLD<9,69Et00 
LLD<1 , 1 7Et01 
LLD<1,43Et02 
LLD<S,62Et00 
LLD<9,27Et00 

LLD <-1.11EHi1 
LLD <J:, 11 !:+0 :i 
LLD<l , 1BEt02 
LLD <?,~8 Et01 
LLD <1 ,87 Et02 
LLD<l , 1 LEt02 
LLD <2 , 9:-:iEtOl 
L L D -.:: 2 , -:; 3 E + 0 1 
LLD <3,2J. Et03 
LLD<1,09Et01 
LLD <l, 931::Hil 
LLU <2,69Et01 
LLD < t., . (, l, E + 0 :i. 
LLD <i' ,OBE+Ol 
LL U-:: 3 , 3 (} l:: t 01 
LLD -::2, 02Et02 
L.LD<1,65Et01 
LLD <7,•1i'Et01 
LLD <3,c,1EtO:i. 
LLD <3,6 1Et01 
L.L 0 <6 , 3:-.St::-l-O 1 
L L D <J: , 8 C• E t O :i 
LLD <::-, b9Et0? 
LLD <l ,3i'E+Ol 
LLD -:: 2 • 1 2 Et O 1 
L L D < 1 , c, ·1 Et O 2 
LLD <7,7/Et00 
LLD < 1 , 0 -~ E+ 0 1 
LLD <9, 6'.,' EtOO 
LLD<l,l?E::H)l 
LLD< :i , ~ 3Et02 
LLD <8,62E+OO 
LLD <9,2i'Et00 

F: EFOF.T 

t::,·ii::~:GY co;-;;: ,·,F: r ·-::1)i ,: 

-: i< r: 1-.i:, 
E " -, - - -.-\ r C. L I 

911. 0 7 
9 1 1 , 1 0 
338 ,10 
433.~4 
, -- -. . 

C• ._I .,. (• / C· 

'.j9 :- 31'; - .. , -
/ .-.; t- C· / 

7 4 IC•/ 
,;3 .· 1 0 

1293,64 
411,8 0 
-~ , r~ 
~JO ,J~ 

165 . S~ 
·-- - .... -
··-' ~ / • ..::.. _I 

1?0 , 2~ 
,-- ~-~ , , .~7 

r , -, ·-• ,.., 
.. 1 C• 7 ,. / , .. , 

-'""'- ...... -. / .:. ... ...;., .· 
, ... ~ - "" 

O' ... ' 7 t ,;:.,.,,.: 

I A--~ 

OV7 • ~~ 

1120 , 22 
176~.~ 1 -- ,.. -· oc, t \_1 ,;:., 

.. , r.- ~ r- · 

.i Ci .. _t ;- ·=· ,._} 
1 ·15, ·H 
133.:::;i 
3 1,5 : 7 c, 
122.0 6 
810.75 

1332,50 
.... . -, :, 2 r, " • . .) :r 

? 95 i· E-·1 
r<\ ~ • ' \ - .. 

0 J. 0 .- ._I J. 

[, I r- F' 

>­
CL 
0 u 
w 
....I 
co 
<( 
....I -
~ 
~ 
f­en 
w 
aJ 

O' c • -57 
CD-58 
C0-60 
CF-:-51 
CS-134 
CS-136 
CS-137 6,93Et03 

LLD <1,29E+01 
+-1 , ? 9 Et O 2 6, 9 3 E + 0 J + --1 , i' <_,' F + 0 2 oi::.1 , c.:,:; -,J . 4 E 

C:3-138 
EU-152 LLD <1,64Et01 
EU-154 LLD <3,19Et01 
EU-1 55 LLD <5,07Et 0 1 
FE-59 LLD <2 , 01Et01 
HF-181 LLD<2,54Et01 
HG-203 LLD<1,56Et01 
1-131 LLD < l , 96Et01 
I-132 LLD <~.27E+Ol 

133 LLD<l,B~E+Ol 
131\ LLD<1,06Et01 

I-135 
1-: - ,10 
KF: -33 
1,;i;:-85M 
._.. ,.., ,.., --
1\ r , -c, .' 

K F: ·-8 ':) 

LLD<3,89Et01 
LLD<2,15Et02 
LLD<~.7llt03 
LL D< 1.37Et01 
LLD<4,52E+Ol 
LLD<6,2 7E+02 

L L D < 1 , 2 '>' E + 0 :i 
L L l) < 1 ,. ,~ ,) E + 0 1 
L L D •.:: :-; , 1 , · E + 0 J 
LLD-::3 ,. 0 / E+O l 
I..LD -:: : , 0,-'i=:t() 1 
LL.D •::2 , 3 ·1Et01 
LLD<1,56Et01 
LLD < 1 , 9 ,SE t O 1 
LLD ·A , 27E+O 1 
L L D < :i , 8 't E t O :i. 
LLD<l , 0,-'.il::tOl 
LLD < 3 • 8 1' Et O 1 
LL D -.:: 2 , 1 5 Et O 2 
LLD <'l ,7LEt 03 
LLD <1,37EH)1 
L L D < •t , :; ::, E t O :i 
LL [1-:: ,:S ,_. 2 7 E + ,:, :? 

1 --~ 3 s .. a 6 
11 o s .. 01 
1: 7 .. : 1- ·1::; --~ -· iv~.~i 

1099 .. :~ 
1132 t ~::,:, 

- " 277 • ..::.•-_.' 
36 -~ , t; 3 
, ; - , ,.., 

C• C• / (· C• "! __ ,... , ...... 
._, ...;_ "J "0 7 

817,03 
1:60 .4 1 
:i.460,75 
JlJ:9? 
131. i 7' 
?1 G:l {• Jc? 
::o :- 9 (, 
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I'll{·-~• ·'I 

MN -5 6 
NA -22 
Nf"1-2 .i\ 

1~HC - SD-WM-DP-02 5 
Lu• _:< . ~~1. . T~' ~' Addendum 13 Re\LiO _<, ~:r.;.T~':-' /{Cf(/i/-5 '7.3o 
L L D · .. _ 0 , / / [ t 'J V L L D •:._ C, ,. / / [ f ._, ',' 

LLD<1,13Et01 LLD<l.13E+61 -.J!t(_ ?.-//·P-
LLD<3,<'\/:::+oo LU1-:S,'11/Et00 

!I-: - 9 4 LLD < c• , 72E+OO 
''· - 95 LLD·:,, OOEtO•:, 

- 9 7 L L D :: 2 , 1 :..' ~-: + 0 2 
NF -237 LLD < 1,05Et02 
NP-238 LLD < 3,5BE+Ol 
NP-239 LLD < 9,32~t01 
PA-233 LLD<3,59Et01 
PA-234M LLD<l,66E t0 3 
F' B ·-210 
FB -212 
F'B-212A 
PB-212B 
F'I-:--214 
FB-214A 
F' B-21 "I B 
F0-210 
F0-214 
F' 0 ·-2 16 

~ F'Ll-239 
FU-241 

r,... F: ti--2~i-1 
Fi .;-22 .::, 

N -·r·-R6 r\ ' I... ' 

LLll :2 , 9H·t03 
LLD-:: 2 , 8 6 E + 0 1 
LLD-::2. s:,E+o1 
L L U < <i , 2 :5 E-: t () 2 
L L D < ,1 , 1 3 Et O 1 
L L D < ·1 , 1 3 Et O 1 
LLD -::7 ,. lOF::tOl 
LLD <c, . ssE+o5 
LLD -::7 , 78EtO,l 
LL[l •:: 1, 5'.:i::-:+05 
LL D < 1 , 5 ,1 E t O :::; 
LLD < 5,00Et06 
L L D < 3 ,. 0 .ff + 0 2 
LLD < 2,97E+02 
LLD<l,02Et01 

M F: c:-8 '7 LL u -::5, 3 :51:: t O 1 
RN-220 LLD<1,47Et04 
RU-103 LLD < l,91Et01 
- uRH1 06 LLD<3 ,22 Et02 

-124 LLD < 1,62E+Ol 
~~-125 LLD < 1,55Et02 
SC-46 LLD<9,~3F::t00 
SE-75 LLD < 2,25Et01 
SN -1 13 LLD < 2,7~Et01 
SR-8~ LLD<2,0 / Et01 
SP - 91 LLD<2 ,6 7Et01 

M SF:-92 LLD<l, 35Et01 
H1 - 182 LLD< 3 , 2 8 [ : t O 1 

~ TC-99M LLD<l ,0 / EtOl 
TE-123M LLD<1,24Et01 
TE-11:::iri 
TE-· 132 
TH-·228 
TH·-23<'\ 
TH-234A 
TH-234B 
TL ·-2 08 
U-235 
U-235H 
U-23~B 
U-237 
W-187 

I.. L U < 3 , 5 :\ r-: t O 3 
L.L.D < l, 35Et01 
LLD<l,22Et03 
LLD :2 ,. 10Lt02 
LLD -:: 2, 1 OE+02 
LLD<S,02Et02 
LUI :: 1 ,. 9.3F.-:t01 
LLD :: 2, 0'/ Et01 
LLD -:: 2 , 0 9 E + 0 1 
L U1 < 9 , 5 8 E-: + 0 1 
LLD < 5,51E+01 
LLD <3 ,18E+01 

XE -1311-i L.LO<'.:i , 3 5E t 02 
XE-133 LLD < 4,.21E+Oi 

· -133M LLD<1,18Et02 
-135 LL(l < l ,.l\3F::t0 1 

AE-138 LLD < 1, 06 Et02 
Y-88 
Y-91 
Y-91M 
ZN-65 
7. F:-- 9 ~ 

LLD<9,67E-01 
LLD<2,60Et03 
LLD<2,02E+Ol 
LLD<2,68Et01 
LLD < l,70ft01 

LLD :: c,, 72Et00 
LLD<9,00E+OO 
LL D< 2, L~E+c, 2 
L L D < 1 , 0 ~. E t •~I 2 

LL D < ::; , 3 8 E + 0 :i. 

LI .. D<9, 3:::E+Ol 
LLD-:3, 59Et01 
LLD -: 1, c,6Et0 3 
LL lJ -:: 2 ,. 9 ,) C: + 0 3 
L LD-:: 2 , ::: 6 E + -'.) 1 
LLD- ::2, 8'.:iEtO:i. 
LL:U < <i , 2~1Et02 
L L D < ~ , :i. ~~ E + 0 :i. 
L LD ·:>': , 1 :3 E t O :i. 
LLD < 7,1 0Et01 
L L D < 6 , S 8 E t O ~'i 

LLD < 7 , 7 8 E t O ,1 
L L fl < ,i • 3 '.'i E t O 5 
LLD < 1 , 5 ,1 Et O 5 
LLD < 5,00Et06 
LLU <3 , 0::iEt02 
LLD -:: 2, 97Et02 
LLD < l ,O::F:+01 
L L lJ -.:: 3 , 3 ::; E t O 1 

L L D < 1 , -·PE t O 4 
LLD < l,91Et01 
LLD <3, 2::f-::+02 
LLD < l. c,2E+o1 
L L D < 1 , 3 5 E + 0 :'. 
L Ll) < 9. , 5 :; E t O 0 
LLI1<2, 2~iEtO 1 
L L D :: ? , / ,1 E + 0 1 
LLD -:: 2 • 0 i Et O 1 
L L D -:: 2 , c, 7 E t O 1 
LLD < l,33Et01 
LLU < 3 , 2HEt01 
LLD< 1 , 0 7 E·+ 0 1 
LLD < 1,2 '1Et01 
L I.. [I < 3 , 3 ·\ E t O 3 
LLD < 1 ,. :13Et01 
L L. D < 1 , : : :: E t O 3 
LL(l - :2 , 1 0E t02 
LLD -::2 , 1 OE·H)2 
LLD·-: 8, 02E+02 
LLIJ < l , 92-EtGl 
L.LD -:: 2, c,<,'Et01 
LLD <2 ,. 09E t01 
LLU < 9,3 :l E+Ol 
LLD <'.::,, 3:iEtO:i 
L L D < ~·. , :i. 8 E t O :i. 
LUt- :'.:i ,. 3'.'.:iEt02 
LLD <:,1, :_, 1Et01 
LLD <l,18Et02 
L L U · : 1 , . .I\ ~.l E + 0 1 
LLD<l,06Et02 
LLD <9,6/E-01 
L L (I< 2 , 6 ,) E t O 3 
LLD<2, o:>EtO:i. 
L L D < :: , c, 8 E t O 1 
L Ut -:: 1 ,. 7 0 E +c, 1 

C .. 1. c. t · -· 

,... .... ~ .. -
.I - . ~· _, 
,j - , ...... .;.. :., ,:, ·=· ,:, ' ... 

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

. ' .. ) ... :.. ~ C _: . - -~ -~ 
/ OJ • 0 

637 9-
~ , _,. 
00,.. .._t',..1 

""',... ... .. r.­
., O"'; • '"i,_1 ---. , ,.. ..:. / _,. ·=· •_! 

:::11. iS 
l G ,:;, l , ·~• ~-=-

<1 .:. _: '..' 
.-.-. - .... , 
...;. ;:. - , _ _, '.__! 

: 3 ~_-; i• c, •:: 
300 , 1,:;, 

351 t7 :2 
-c:-., ,.... - , 
~ · ,_t J. ~- 7 ,, .. .-. 

-o· · -· ~ . 0 , -l 

304,00 
799 I· 7G 

30~- 1:?G 
.. ,., ..... . .... 
J...:... 7 .. ..:, •,) 

148.~7 
2.1\ C, : 9 S' 
15C, .l G 

1 c.::.,::. I· GO 
10:.::1 , Sci 

:; .•~ 9 . ~:- ·_; 
·l 9 ;' ,. GS 
6~1 i so 
6•J:: .. 72 
17 ,:,.33 

112(, , !:~.; 
,... ; .. ,• . 
....:. ,,:, ·• .. ·=·-=· -", ~· i l ,. c::, . .-- .... , ,...,..., 
._I l ~: 7 7 

J35 (• C,(, 

1333,.~' .. '.} 
1121.3C, 
140.Jl 
1ss~ • . ~·G 
109 , 27 
,... -'°"I...... A ~ 

..;.:.~C• t J. C• - .. . ... ~ .. 
Q ' i • ..:.:, .. · 
,... ,...., - .,.. 
7 ,•· ,• ._t "-' 

,... ,... r- ,. 
7...: .• .,t ' ... ' 

C:• .:. .. .:, , ... , -'. -, .. . 
._t, j.,j , .!. " i 

135,.71 
185 . 71 
1~3 , 7 6 
20S,00 
, ,-,.r-: ..... ' 0 C· .._I " / .,., 

163.93 
81 V 00 

:::.~)1-21 
2·19, 7? 
:5:::: .. 411 

1836 , Gc, 
1201\ , ?G 

:.5Si.6G 
.. .... r:- , ..... 
l. l l "-' .. ._I , • ..1 

·-' ,: , 

>­a.. 
0 
u 
w 
....J 
cc 
<( 
....J -
~ 
~ .... en 
w 
co 
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0 • 7 ...)C.T \J ,.:> T- l ,- /'/ C.. T 1.J,,;,;,. 0 :• 7-.:> C..i \) ..:., T-.i. • / '.""C. T\ . .' _.. WHC-S0-WM-OP-0 25 
Addendum 13 Rev 0 

EB AR ~ ***** ME V/ DISI NTEGRATl • N 
i-i ,; .:< I M LI M F' E F: M I S S ; , B L E A C TI '.,i I T Y 1 , 1 c, c· - 0 B U C ./ L I 
TO Hi L ,1 E f.'i S LI F: C: D t, CT H ' I T'( " ,:, , 9 3 E + 0 J ( t -- .I. , 7 9 E +Ci:: ) 
•· T E C H , S F' E C , " ;,: ;:c: :t;t: ii l ( + - l l ;t * ) 

ERROR OUOT~rI • N ~T 1 ,~6 SIGMA 
LLD CONFIDENCE LEVEL AT - ,- ..... , 

C:• ..:,1 • , ... , ·'• 

CEN TROID 
CHM/NEL. 

ENE F: G 'f 
i<E(,,' 

1458+62 

NET AF:EA 
COUNTS 

~: 3 .. 

ERF:OR 
.... 

34,6 

C(.Ml-lti!;/ SEC 

CENTROID ENERGY NE T ~RE~ ERR OR G~MMAS./SEC 
C Ht, t-1 N EL I< E 1,1 C OU rl T S ,. 

f2i 9r:;4-973o 
-JI). ~-1/-92,,,­

uc / LI 

BEST AVAILABLE COPY 
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N 

WHC - SO- 1,.JM- DP-025 
Addendum 13 Rev O 

:r. * ;3/ .t ,!'. ;f'. :t: :!( ,t: -~ :'(. ,'!. ,'f. ,..: /i )l: :1 ,:, -~ ,'f " :~ :;.: .(: :;< ;(,: '/f. i,.. ::( ;. .'• -~- ,,, 

S F' E C T k · U 1-i 

2~2-5 COUNTING ROOM 

ri l'I ('t 1.. Y S I S 

l1U1 UNIT NUMBEF:! 
flETECTflf:: tlUHBEF:: ., 

'-

/ 

I 
SPECTRUM SIZE! 1096 CH~NNELS 
0 Fm n: IJ f-' SM O O 1H Ii-I G FU t·I C TI CJ N : 
NUMBER OF P,('tCKGROurrn Cllr:NNEL s; 
F' E :'1 j:: CO 11 F I r, r-: I-! CE Fr, CT tJ r: ! B ~.i : 0 ;; 

,~r,c Lli'!I T i-!LIMBEF:: :..', 0 

GEOMETR Y NUMBER: 42 

... 
'··' 

I DE N T I F I C (1 T I ON E NE F: G Y lo.I I N DO lJ ; t - 1 , :::; 0 !·: I ',.' 
E F: F: 0 F: QUO l :'1 l I lJ M ! l , ';' 6 S I G rl t, IJ i IC E F: T:, J i'I I Y 

ENVIRONMENTAL B~CKGROUND SUBTRACTED 
LL [I Cli I.CUL:', r I l)i'l FE r:FrJf:; j,j ED 
11 U: S LIRE fl ENE R G Y D I F F E RE !ff E S U ::, l E D 
MULTIFLif AHALYSl S PERFORMED 

SPECTRAL DAT~ READ DIRECTLY FROM MUI . II CH~Ni'!EL ~N~LYlER ~H~: 
t dl AL YZF::(I BY! 

S AMPLE DESCRIPTION! R946-~330 
GEOMETRY DESCRIPTION: 22 ML LIU 
St• MF'LE SIZE! 1,0000E-03 LI 1 co N 1.1 Er,; s :i: c, u F ,·: c. r n F: ; :t •: ·• i ; .-;. •:: F ·· (l J. 
STANDARD SILE: 1,0000EtOO E~ 
AN~LYSIS LIBRARY FILE: ~H LOO O 

COLLE Cl S Tr, Rn: [I O 1-! <\ - ._I ;) i·I-:- '}2 t , 1 1 3 '.. :::; 1. ; :; 2 

CO LLECT LIVE TIME! 
r-::EM. TI ME::! 
ltEfHI TI ME: 

3000, SECDl!IrS 
300J. SECD~!l:i:3 

DECrHED TO o. r1t1Ys ~ 0,00<'.)0 HDl.lF::3 f:l '.T(lF;E THE STi'.:F:T r,, - C:)I.. I F!' T 

El~ E F: 1.3 '( C :) L I BF: (1 T Ir J i'I F' E F: F OF: M Ur l 7 - i I ,,, F: · · : ! ·;, 

E F F I C I E NC Y Ct': L I f: R 11 T I ON F' ER F OF: ME I1 l i:, ·- i1 t, Y - c;- l 

BEST AVAILABLE COPY 

--­' 124 



M 
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Addendum 13 Rev O 

8 ST ~i l~B ·E-CO Y 

:2:-S COUNTING ROOM 

s.;M F'LE: R9 ti6·- 3 ~i3G 
DATn COLLECTED ON ,l-Ji':H-92 1'.d L.S : :,:i : 5: 

,) ,] - Ji': I·! ·- :,·: l -': : l: , , " ' '.' _, 

0 , Di,'(2, 0 , 00·)0 HOIJJ,:S f::C:FO J:: E TH[ ST/,;-::T 1JF COLL.::t · T , 

R ~ D I O N U C L I D E A H ~ L Y S I S R E F' 0 F: T 

NUCLIDE f\CT1 1JIT'i' COilCU·IH:hTIO,·I l,·I u C.i./LI 
DEC i'.1 Y 

AC-228 LLD < 4,16EtOO 
~C-228A LLD <~.46Et00 
AC-228B LLD <3,53 ~t00 
~G-l•BM LLD <1, 03Et00 
AG - 110M LLD <1,5 3E t00 
hM-2~ 1 LLD <3 ,2 8Et00 
AM-243 LLD <1,37Et0 0 
HM-243A LLD <1,3 7Et00 
hM -2~3b LLD < l .~J[t02 
AR- ~1 LLD <B,42£-01 
,;u- 1 98 
B(,-1 33 
B.:i-139 
fl A-1 ·10 
B,;•-Hl 
f1E-· 7 
BI-207 

L LI1 < 8 , 7 j E - 0 :i 
LLD ·:1 ,2 l[t00 

'LLD·:2, 7fJEH,O 
L LI• < 3 , 5 9 Et O 0 
LLD ::2, ~-;,~-: +o o 
LLD <S,65Et00 
LL D < 9 , 2 ,1 E - 0 1 

BI - 212 LLD <B , 12[t00 
BI-214 LLD <6,01Et00 
BI-214H LLD <6,0 4E t0 0 
BI-21~B LLD <9 ,18Et00 
BI-214C LLD < ~. 47Et00 
CD- 109 LLD <1, 73E t 0 1 
CE- 1 39 LLD <6 , 30E-0 1 
CE-11 1 LLD <9,76E-01 
CEF'R144 LLD <7 , 66Et00 
C0- 56 LLD <9,6 0[ -01 
C0- 57 LLD <5,05E - 01 
C0-58 LLD <9,5JE-Ol 

ERROF: 

C0-60 5, 98 Et01 t-3,0~EtOO 

CORF:l '. CTED 

L l[1 < ,1 , ,J .'- E t O 0 
LU1 <:,1,,l c, Et C>(1 
LLU ::: 3, 3~iEtC. ,:, 
L LIi < 1 , () :-'.- E !· (', (, 
LLI1 -::,\ , 3 :iE t(i0 
I_LU <3, 28[ t,:,c, 
LLD < l , 3/EiiiO 
LLD <1, 37E+ •:1 0 
L.u, :: 1 , ,; ·1t:+o: 
LLD <S, ,12 E-O l 
L.LD <S. 7j E-G:i 
LLD < 1 , 2ll:t00 
LLD- :: :. ;'SE+ •:,o 
LLD <3. 35'EtC,(, 
LLD <2 , ·1'71:::+00 
LLfi <8, .:,:'iE+ Oii 
LLfl <: 9. 2'iE ·- .. , i 
L L n < 8 , 1 :.! E i ,:, ,:, 
LLD <.:,, ,:, 1E+•'j0 
LLD <6, ,:, ·1Et 0 0 
LLD<9. HJE+GC, 
L L fl < .,\ , ,1 7 E + 0 0 
L U1 < l , 7 :··, E t ,'j :i 
LLIJ <6. 30E- •~• :i 

L U 1 < 9 , 7 6 E -· i, i 
LLfl <7 • .::,6Et00 
LL0 < 9 , 6 ,i F-0 1 
L.LD <3,03E-01 
LL r1 < s· • ::; ~.; E - 0 .i. 

CR- 51 LLD <6,89E+OO LLD <6 . 89E+00 
C S - 1 3 4 5 , 9 1 E t O 1 + - 3 • 1 9 E t O Ci 3 , 9 j E t ,) i ·, - 3 , 1 9 L r C, 0 

CS -1 36 
CS-137 
CS- 138 
EU-152 
ELJ-154 
EU-155 
FE-59 
HF-181 
HG-203 
I-131 
I-132 
I-13..5 
I-134 
I-135 
1,- -1 0 
KR-85 
J<R -85M 

LLD < l,O SE+OO 
7c9E+01 

L L[1 ·O , 6 1 [ - 0 1 

LLD <3 . 29 EtOO 
L LI1 .:: 1 , a 9 E + 0 0 
LLD <2 , ·1::i f~too 
LLD <2,38Et00 
LLD <1,11Et00 
LLD <7,~JE-01 
LLD < 9 . ·1 1 E - 0 1 
LLD <l, ,1QE t OO 
LL0 <9 ,80~-:-0 1 
LLD <l, ,1SE+OO 
L LI1 < 2 , ,) 0 E t O 0 
LLD < l ,O'lt::t 01 
LLD <2,1 6Et0 2 
L LI1 < 6 , 1 0 E - 0 1 

L L I1 .:: 1 , ,:, H E + :j ::_, 

t- 3,21E+OO 7.89Et01 t-3,2:iE i 00 
LL l) < 7 , 6 l E - •J 1 
LLD <3 .:5'E+·'.)O 
L LI1 < 1 , 8 9 E + 0 Ci 
I. L)) < 2 , '1 :; I': + c, 0 
L.LD <2 , 38E+G•:) 
LLD < l, l iE+G·) 
LLD <7, '1'..H':-i,;1 
L LI1 < 9 , ·1 1 E - 0 1 
L L Ii < 1 , ,l OE t O 0 
L L \:I < 9 • 8 <i t:: - 0 1 
LL Ii < 1 , ·1 8 E t O 0 
LLD -:: 2, '!0 Et0(i 
L LI) < 1 , O '? E t O 1 
LLD <2 , 1 nEt02 
LLfl <6,10E-Oj 

• - ,. • • , I • ~ , .... 

E,·!~1 -: r; ·i- COi·iF' i ,F: t ::;1Jii 
( ld .1•1 ) 

7 1 l , ,::, 7 
7' 11. H) 
::::c; 8 . ·1 .·, 
·? 33 .. ? ·t 
. r..- - .. .. , 

C• ,_, ' t • .:~ 

~;7·, :,.11 
~:- ,~ • 6 7 

1.l J. B•:i 

l 90. ::~ 

,... , .... -- -
J C,;· I ... 1L 1 

6(i )'' , 3::: 

~-09. :~= 
112 0 . :f'. 
1 7 ;:, ; , :.; J 

WO• ' • .I -..:> . , ,... - ~· 
l,:;. .. . , ~ V .. J 

1 ·15, ·1 ·l 

1::.:. 0 .:. 
31 ,J . :;-::i 

3: •~Jr•~•,7 

6 0 ,j . ? ,:, 
2.L.;.:;1 
C> C, I 1 /,:. 

- G . ·: .. '. 

- ,·-. 
. , _, t ·-' ' · -' 

1 (),:;~i, f)c, 

H (,f.l ,0.l 
1: 7:,4 '.5 

1 (., ,_;. 31 
i r,99.:.:J 

2-47,0J 
1: 6(> ,. ·11 , 
1 11 6 0 , 7 ~j ~ --­

:il3, 99 
151.1 7 
, • - 1 - , .• 
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BEST AVAJLABLE. COPY 
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Addendum 13 Rev 0 

~R -89 
LA-140 
L~-1~2 
MN-54 
MN -56 
N~-22 
NA-2~ 
NB-9~ 
NB-93 
NB-97 
NP-237 
NP -238 
NP-239 

LLD < 3,01Et01 
LLD ~~.79E-01 
LLD ~2 . 1 3Et00 
LLD <: 9 ,S BE - 0 1 
LLD < l,OBEtOO 
LLD <6 ,70E -Ol 
LLD <9,53E-Ol 
LLD <9,11E-01 
LLD <9,2~E-01 
LLD <5,13Et00 
LLD <4,97Et00 
LLD <1,60Et00 
LLD <4, ~8 Et00 

PA-233 LLD <1,72Et00 
PA-2J4M LLD <1,96[t02 
PB-2 1 0 LLD <1.~0Et02 
PB-212 LLD <1,36Et00 
PB-212~ LLD <1,35[tOO 
PB-2 12B LLD< 1,98Et01 
PB-21~ LLD <1,86Et00 
PB-210~ LLD <l,86Et00 
PB -214B LLD <3,51Et00 
PO- 10 LLD <9,13Et04 
F'O·- 10 1.L0 <3 , 901::+04 
PO- 16 LLD <7 ,71 Et04 
PU-239 
PU-211 
RA-224 
F:H-:::26 
RB-88 

LLD <7 ,2 6Et 0 3 
LLD <2,27 Et 05 
LLD <1,44Et0 1 
LLD < l,33Et01 
LLD <1,11 Et00 

RB-89 LLD \ 5,54Et00 
RN-220 LLD <S,71Et02 
Ru - 1 o 3 1. u, -:: s • s n: - o 1 
RURH106 LLD <1,64Et01 
SB-124 LLD <1,31Et00 
SB- 123 
SC -~ 6 
SE-75 
SN- 113 
SR-85 
SR-91 
SR-92 
TA -182 
TC-99M 

LLD <7,26Ll-00 
LL.D < l,38Et00 
LLD < l,O lEtOO 
LLD < l , 2.',EHlO 
LLD { 9,50E-Ol 
LLD < l, 7::.?EtOO 
I. U1 < 8 , 9 ~j r-:: - 0 1 
LLD <3,63Et00 
LLD <4, 5''9E-O l 

TE- 123 M LLD <3,81E-01 
TE-125M LLD <1,63Et02 
TE- 132 LLD <6,35E-01 
TH-228 LLD <3 , 96lt0 1 
TH-234 LLD ( 9 ,5 6Et00 
TH-234A LLD <9,56Et00 
TH-23~8 LLD <3,7~Et01 
TL-208 
U-235 
U-23 '.:i:"1 
U-235B 
U-237 

LLD < l,15Et00 
LL.D { 9,59E-01 
LLD <9 ,3 9[-01 
LLD <~ .3 8Et00 
LLD <2 ,14 Et00 

W-187 lLD <3,26~tOO 
XE-131M LLD <2,72Et01 
XE -133 LLD <2,01Et00 
XE- 133M LLD <3,37Et00 
XE -135 
XE-138 
Y-88 
Y-9 1 
Y-91M 

LLD <6,46E-01 
LLD <5,20EtOO 
LLD <3 , 92E-Ol 
LLD <2,74Et02 
LLD <1,30Et00 

LLii <3.(i1Et..i1 
L LI1 : ·1 • 7 9 E - 0 l 
L L[1 < 2 , 1 :_; E + G 0 
LLil <9 . BSE - ()j 
LLD < l , 08Et,)0 
L L [I < 6 • 7 (j E - 0 1 

LLD <9,33E -·:'•:i 
LLD < 9 , ·ll E - 01 
L L II < 9 , 2 ~j E - 0 1 
LLD<3 .1 :,E+oo 
LU1 <A. 97E +O O 
LL)) < '1,6 0E tOC, 
LLD <·l. •H: EtO(, 
LLD <1,7:1EtOO 
LLll -: 1 ,9 /; E+c,: 
L L D < :i , ·l OE t O 2 
LLD < 1, 36E+C,O 
LLD < l . 3~iE tOO 
LLD <1, 98 Et01 
LLD < 1. 86E t00 
LL)) < l , 3/,EtOO 
LLD :::::i,3:iEtOO 
L L D < 9 • 1 3 E t O •·1 

LL)) <3 .9li Et04 
LLD <7 . 7 j EtO ·l 
L.LD <7 . ::?0E t,) ::; 
l.L D< 2 , '.2?Et-05 
LLD < 1 • ·H Et O :i 
LL. fl < 1 • ·3 '.3 Et O 1 
LL)) ·.: '1 , 1 ·11·':-t·OO 
L U1 < 5, '.;, ·l E + 0(, 
L U1 . : s I 7 i E + i);:, 
LLC1- :: s , 8 / E· - (',1 
LLil < l, B·lEtGl 
LLD <1 ,31E t00 
LLD <7, '.2 ,'iEt-:)0 
LLD ·-: 1,38E t 00 
LLD < l ,06 EtGO 
LLD < l ,2,SEtOO 
LLI1 -~ 9 , ~,O E-0 :i 
LLD <l, 77E+C,(i 
1.LJ:l •:: s , 9'.iE-(1 1 
L L[I < 3 , ;:. 3 E t O 0 
LL fl < -1 , c; '?' E - ,;_, i_ 

LLD < 3 . 8lE-Ol 
LLD < 1 • .:,3 E·!· O::? 
LLD -::.::, . 33£- ,::, 1 
L L D < 3 , 9 .:, F-: + 0 1 
LU1 < 9. :O.:,Et -:) ii 
LLr1 -:: ,·, 36Et(,(, 
L L \I < 3 , 7 •l E t O 1 
L L[I < :i , 1 3 C: Hi 0 
L.LI1 -:: ,· . 59E -•~1:i 
I. LD < 9, 5'.'E-01 
L U1 -:: ·1 , 3 SE t () 0 
LU1 -: 2. -1 -l E +•::,o 
Ll .Li <3, ::?,', Et00 
L U1 < 2 , 7::: E + 0 :i 
L LI1 < 2 . 0 1 E + (, il 
LLD <3.5?Et00 
LL[l ·-: 6 • •l6E-01 
LLI1 -.::5, 20Et00 
LLl:1 <3 , 9 ;'.! F:: - 0 1 
L L II < 2 , 7 ·1 E t O :! 
LLD < 1. 30Et-O(, 

~ 911P·-5530 

JfJ.. ~-// ·Yt-

..: ,.;.• ... 1. 

l 5 ~ t . .. . :: ·-~' 
6<\1 . s:, 
834 , C.\.3 
84 ,; .. 7 c. 

1: 7 1 . ::.; ~; 
l 3 i:. ;:. , i><'., 

70:2 • ,:, 3 
76S .. 7E} 
6 ~~ i"' .. )' :: 

DC:• • .__1 • .. 1 

9 8 <) ; ·~ : _; 

277 .. 6•:i 
31 L S 

1 0(, 1, :; 
' , ' · ,c:, • ... _, 

23 9 .GG 
2 :,9; 00 

GO . l •J 
'.:i 1 • 9 =' 
~; 1 . . ,, :: 

: 9 ~-j • . :~ l 
s,:,4 .. c,,:j 
7 9 ~ G 
8 4.. ,:, 
1 " .. :r ., ... , 

1 <l 8 , ::.; ;:-
:? 4(, .. 7'-? 
1sc . . 1,: .. 

1 S ;3 i·, , C, C· 
1 'J31.8f:.\ 

:. .. 1 ~·\ , 7' 3 
09? ,. 0E, 
6:21 •· 80 
60:.:. 7: 
1;'6 , 3 3 

1120,4~ 
: 6 4,6 6 
391.6 7 
51 3. 9-:r 
"":"' !::'";" , ,. 

._., ··-' • .I ~ c:, '·-' 

13FJ3 9 4 
11::1. :,,;; 

1 4 (,, ::.; l 
1 ~9.00 
1 09 . 27 
: 2s .1 ~ 

8 <i .. 3 ;· 
""'"' , ... ,. 
·.1 ~ I' .. . 1',.' 
,.... .. , ,... -
-:,',. ; ., .... ,, .. , 
6 3 , 3 •.J 

J83 . 1 ·l 
1 t:)'._'j, ? 1 
1 8:, , 71 
l ·13. ;- .'> 

'J 'I),:) 

,:1 ·- ·1 
.::, . :;3 
2 1 . (', •~J 

2 -_; 3 , 21 
2 ·l s: I·:;·:; 
253.41 

13 ::;6 ; ijf:, 

12 ,:, .. 1. S'G 
c-,:-c:· , -·· 
,,_! _ t _ I 1· i:} ' , I 
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N 

Zfl-9 5 
z F;: - 97 

L LD < l , 7 ·1E tC,0 
L L[I < 9 , 6 :::; E - 0 1 

r.iHC - SO- \iMc:DP-D 2 5 
Adde~dum 13 R~v 0 

L LI1 < 1 , 7 1 E l O 0 
LL r1 -: 9 • c, ~. E - c, :i 

TOT AL 1 , 9 8 E t O 2 t - 5 , ·! 3 E t O 0 1 • 9 8 E +-J 2 t - 3 , ·l JU O 0 

EBAR ** **f MEV / DISINTEGRATION 
MAXIMU M PERMISS ~BL E ACTIVITY~ l,31E- 09 UC / L I 
TOT AL MEASUREI1 (iCTI 1.lll 'i' - l.98E t 02 <-l--5. ,1:,E +OO) 
;; TECH, SPEC, ·· ' **>i: *:~* < +- :PPPi. i 

ERROR QUOTATION AT 1,96 SJGMA 
LLD CONFIDENCE LEVlL AT 83,0% 

F'Et.KS NOT USED I I~ ~,1U:L YSI S 

C E I·/ T R O I D El~ERG '( MET ~1 RC: i·'t El;;Rl)J( 

CHt:NNEL KE 1J COUNTS ,. 

1126,30 '.:i62,78 229, 26 ,3 
l.138.~0 368,88 ·199 , 15' , G 
l.603,59 st,1,39 206. 12. 1 
2918.:56 1'158 I 72 33, 33 "6 

Gi"d•iMhS /S E C 

1, 3SE+O l 
2,98E+Gl 
l, c-9Et(il 
I\, 39EHh i 

F' E A K S E L I M I N A T E D B Y B (1 C KG RO UN D S LI f: TF: ( , l: T I (I N 

CEIH F:O i: fl EN£F:G '{ MET hRF,-', E"RROI( G:,MMh 3/ SE. C 
CH.;NNEL KEV coutns -'• 

2 921.78 1'160,'\3 118 , 1 9, 2 1,53Et01 

--g 9 ,./& -5:!f3o 

Ll (_ I [ 1.:.ffl 4--l(-YL--

BEST AVAILABLE COPY 
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- ACID DIGESTION ANALYSIS RES UL TS 
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Ta1k: 
Core: 

SanplaNo.: 
Customer ID: 

IL.ab ID: 

J\cid Diaestbn (01 - 07 -92\ 
IGP (Ul -ZJ-~4 · 

: 

),,;), 
l'v 
tD 

Aluminum 

Barium 

Cacinium 

Chomium 

Iron 

Lead 

Mamesium 

Mc:11 IUcll =>t: 

SiMlf 

Sodiun 

fil 

103A.P 
NA 

R944 
3AP891-9 

Check 
Standard 

~~ 

Comolete 

116 % 

97.75 % 

96.05 % 

101.3 % 

103.5 % 

102.6 % 

102.8 % 

97.8 % 

37.2 % 

148.8 % 

97.75 % 

9 3 2 ', 3 ~1 ? 

ACID DIGESTION RESULTS 

Blank Sample 
D~ate 

pie 

~ H944 NA 

ComnlP.te Comolete NA 

9.97E+1 ucv'L 1.71E+5 ugll NA 

<1.3::JE+1 uc:v'L <6.SOE+1 uc:v'L NA 

<4.00E+0 uqll 9.70E+1 uqll NA 

<8.00E+0 ucv'L 4.15E+3 ucv'L NA 

<8.70E+1 uc:v'L <4.35E+2 uc:v'L NA 

<8.00E+1 uc:v'L <4.00E+2 uq/L NA 

<5.10E+1 uq/L <2.55E+2 . ugfl NA 

<3.00E+0 uo/l <1.SOE+1 uc:v'L NA 

<8.00E+O uc:v'L <4.00E+1 uqfl NA 

1.12E+3 ucv'L 4.87E+6 uc:v'L NA 

<4.00E+0 ua/l <2.00E+1 ucv'L NA 
' 

, 1' 

);,::E: 
0.. :r: 
o..n 
rD I 
::, (/) 

0.. CJ 
Cl 
3::c: 

3: 
....., I 
WO 

--c, 
:::0 I 
ro o 
< N 

(JI 

0 

~of Chock 
pie Standafd 

NA R946 

' 
NA Comolete -

NA 133 ' % ' 

NA 102 % 

NA 93 % 

NA 101 % 

NA 103 % 

NA 95.9 % 

NA 101 % 

NA 96.5 % 

NA 11 3 % 

NA 180 % 

NA 96 % 

I• .I 
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-
I 

WESTINGHOUSE HANFO RD CO MPANY I 
222-S LAB ORATORY I 

A ALYTJCAL BATCH i 

Lab Segment Serial No.: Customer ID: 
I R944 3AP891-9 

Analysis: Sample Prep: 
ACID DIGESTION ACID DIGESTION 

Instrument: Procedure/Rev: 
METTLER BAL. SNF04495 LA-505-158/A - 2 
Technologist: Date: 
L. MORRISON 1-07-92 
Starting Time: Temperature: 
NA NA 

r-,... Ending Time: Chemist: 
NA L. OTTMAR 

N D ascription Lab ID Description Lab ID 

!'? 1 INITIAL LMCS CHECK STD R939-8505 11 
2· REAGENT BLANK R940-8605 . 12 -

""' 3 SAMPLE 3AP891-9 R944-8705' 13 
4 FINAL LMCS CHECK STD R946-8505 14 C 

-
5 - 15 

c.. 6 16 
7 17 

N 8 18 

- 9 19 
10 20 

0-- Standard Primary Book No. Second Book No. Thi rd Book No. and Final Vol. of 
Tvoe and Aliquot Vol. and Aliquot Vol. Al iquot Vol. Standard 

LMCS CHECK STD ICP1-1B48AA/50 ml ICP2-2B48AB/50 ml ICP3-3848AB/50 ml N/A 

A-6000-881 (03/92) 

--- 1.30 
=· - . 
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Addendum 13 Rev 0 

's'l'Tr' 10 

""h:-lo-91 'rzm 

o.-­t1L.lJ•-J.)J.U 

._ .... 
? 

"--11.t .. c:.wc.......,.. ""' ...... 
h'.l:.t\b~:.N I U L HHK 
VOLLJl•lt' 111-1 
CUl'li"'l E I lUtl so.,.. __ _ 

o. ... ~"°" 
r,LU-U1U 

...._ .... 
? 

(!0~11,fc.. 

,__u_c.ic~.~ 
L.1•11;::; CliLCJ; l;;i-\l'U''LE 
LHCS lU __ _ ______ _ 

I il1&;fA 
• .. • ... a 
oii• •Hb 

--· u,u 
c-'-,o 
Ill . I< 

c~,o 
!.·> ILJ 

1"1f'Ql"'r . .. \ 

--- 1.31 
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M 

N 

Lab Segment Serial No.: 
R944 
Analysis: 
IND UCTIVELY COUPLED PLASMA 

Instrument: 
WB39939 
Technologist: 
T. FRAZIER 
Starting Time: 
11 :20 
Ending Time: 
14:26 

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

10 

WHC-S0-WM- DP-"025 -
Addendum· 13 Rev o· 

WESTINGHOUSE HANFORD COMPANY 
222-S LABORATORY 

ANAL YfiCAL BATCH 
Customer ID: 
3AP891-9 
Sample Prep: 
ACID DIGESTION 

Procedure/Rev: 
LA-505-151/B-0 

Date: 
1-23-92 

Temperature: 
NA 

Chemist: 
L. OTTMAR 

Lab ID Description 
R939-8550 11 
R940-8650 12 
R944-8750 13 
R946-8550 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. 

Lab ID 

-
Final Vol. of 

Standard 
LMCS CHECK STD ICP1 -1B48AA/10 ml ICP2-2B48AB/1 O ml lt,;P3-3B48AB/10 ml NA 

A-6000-881 (03/92) 

132 



I -

• ,,.,_ •t.,.o :.S& ... ,.rs L' I, r ti 
1

(u •q, wJ!_s~ 'I. Cf.J 
•i.-,·,,,, ..... "F,·s ,;ti 
~"'l.b ..,.,.,.S&'I, ""-" 

•c..1, •~ I. w-1"!,s 'b r., 
'C.I,'&\, --''I.-!.'!,~,_, 
'r.,, . .,,,, "'""°" 'S ~ 
•t..S"I.£, "'""~1,·1, .. fl 

'l,-:?. 'IC'! wJJ-, I'S -":) 
•r.e '\b ....u,1,·1, •:J 
'(.t',&1:, w,l,IF:'l,'~ Vz 

IW1>,171: -----.... 
~~a,':.,IJ rJ ~t(]V(l 

t/e., /:JOS, 't> •(S.(o 'l') "lll 

J-/9.., 1!701.'b ::(..S'(!'H,b·r) F.) 

6'/~'f:!10·1,> •(S(!:to•~ 'U 

tit .. fa o'J,,> :(J":(O'!,>J C1;1 

~/'" !1'3 L ','/, -=(~X-'-"'-c:t. '1,) ~ 
~l..,~=..S.S''t;>e(.S~l!JI',$,>) <:c.., 

4°(9', (~OS.'?>' (.11(1 ;JO{ 'f)} ":>IJ 

f/f., £';SI 'I, •(-°':("t.30t'd) -'::, 

b'lf>..e.1st'I,> •(.s-:(1:1l'3>J,.J 
b'('t"'f:JOO''!:> •(..S°{<''J>J "Z 

't/'!,. .S '3 IL. 'I ., ( .$(,,311.• t) 11:1 

,· I 

rl '· O'l > "W 
r/'" 0 'h> /"J 

ti'• f 5'o"&> 'lei 
rte. ~8::. btl 

1!'" E '3 ~, 'I --of,( 

ti'• 1:u,, '!. > Gl(J 

M'" l9ot•r> -.g 
n'" a·g> Jc) 

·J'J'h l'i1c>t..'&> ~:J 

rl'" C"'"> vz: 
rl'" f:3 1.1.·c. Ill 

•t.c 'LI. '-\'I, •S• &llo• V\.,I 

•i...,.·,1, _ .. .,.b •!•1~1,1 I"::> 
'""'''fttl Cl'$ •.s•.,te'I Cf,1 

•c.e 'l £ ,-\ •r •s •iu• '11 
'i.t·u., .si.s·~, •,•.n.t.'l -,,N 

0ul'l-i,/ l.1 'S •.JHU'I ~ 

"t.....rt..tl, Sl.t'l, • s •SU 'I -,,9 

•i.t.•lol _r-,~•3 •..1• !l"'I -':) 

•e..s'UI JU 'S • ,s,c.Jtt'I ~:/ 

·-,•1..st'tl. -'LL'" , .. ,·us1o·r '"'Z · 
wi, -..e:,,1 Ol'S ,_sc.,-,t'I (If: 

·-~ s ~ Q 3..cr::1!:ir<l ' 

...... 

"' ...... 

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

... ~ 

o Aa~ £I wnpuappv 
SZO-dO-WM-OS-}HM 

0I1S3;)!Q --OIJ~. --SISA 1\INV dJI 

I . 
.... --. 

~'J 
a.v t:19 
7fJ 

11.tr~-.1:l,.,!.u:rifild 



-- O'.'I 

""--
ICP --? 

......... ~----
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lhlM,~, Jll'IIII& 

2nd STD CCV OR LMCS 

IC? ANALYSIS '"'.'" - AClD-_DIGESTION 

WHC-SO-WM-DP-025 
Addendum 13 Rev 0 

OiG~ ._...,C..S SJi3.S ,._ 
Ii I 1,33 •S'• (,,, 1,S' I 11 u"h be , ,, ... ,..._ 
z,.i l,'i2 •~• 'l.i.o 'fl,, .. .,."". 

() re 1. u1,s-, .-,,.- 1111 . .. .,. "-c. , 
S'fD Cr /,<.>I u• :r:os- '"'·"~~. -

a... 2,ll'f;.-i"• /U,1.0 J~L.u-i. ,a,c. . 

m, I, <JI.~ .... -, .,~ / 1,)J, QltJ, t:,,c. , 

Moo ';l,uOrS' .. 11,o I10, <>fl, ~. 

If] /, / J AS'a S", '-~ l/1,U0) 1 tac, 

O~'- ft, • 'tS°jA$'& 'f, I 0 "JS'',~o'>,"°'• 
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lo,q ,, .. 

, •u•s,.,..,.. 
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:mcled Counts St,tistics 11:20 M Jmuy n, 1992 
lSt me : m _S l~ 
Hpl e Veiqht : l.0000 Sololion Yolm : 1.00 
i-r ,,, '~temtions : 3 Off-PHk lntegr.tions : I 

-- ----- --- --- -------------- --- ---------­. ----- ----- ---- -- ---
,, ilrte Chinne l ~ean [pu!;es SJ . lpulm ?k .U . (pulses 
--------------- ------ ------- ---- -- ----- -- ------- ---.... 

-0 .033 0. 005 
W .906 1,532 
-o.m o.m 
-o.m o. 005 

WH C-SD- WM -OP- 025 
Addendum 13 Rev 0 

/( 0 57- /(71/ (p 

I /4J/2d--

ctv. /4 ~ 
t.m 

21.186 
o. 069 

0. 01 0 
o.m 
0.007 

SIGNATURE ABOVE REPRESENTS CHEMICAL TECH NOLOGIS T/CHEMis · 
THAT COMPLETED THE ANALYSIS RUN ON PAGES~ TO J:2.§_. 

o.m o. 011 
10 0. 583 0 .051 
11 11U88 0.733 

.u 12 20. 978 0. I 07 

.i 14 96 .m o.m 
0 1 ~ 41. 277 o.m 
Ii 16 zo.m o. 162 

• l i -v.m 0.001 
18 -0 .069 0. 003 

e l 9 15.029 o.m 
i 'N 20 ~6. 989 0.366 
r 21 12 . 109 0.079 
id l") 22 0.332 0.076 

e I":' 24 · 0. 073 0.005 

·• 25 -0.362 0. 003 
.. ... 26 163.222 1.066 

27 0. 181 o.m 
: ~ 28 0.128 0.009 
~o 29 22.844 o.m 

! 
30 -0.000 0. 011 .; 

la 31 16 . 044 0.047 
lo 32 0. 006 0,007 

ie 33 0. 410 0.002 
• 

iQ 34 l.0 82 0.00? 
>bO" 3~ o.m 0.013 
ii 36 -0. I 14 o.m 
:d 37 228.240 t. m 

38 21.m 0.189 
3? o. 838 o. 012 

1n 40 4B .m 0.318 
3b 42 0. 884 0. 017 
'/ 4J 0.018 0.003 
,e 44 -0 . 006 0.001 
11 45 -0.072 0. 005 

Id entity I: SS!l m !MBAC Identity 2: limt 
li si. nm : ALL _m 
Sapl e Veight : 1.0000 Solution Vo lm : 1.00 
On-~- ·,tegriti ons : 3 Off-Peak lnteqritions : 1 . 

Zr Sr h h Hg Sn Si Al 
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·· in 

. 0. 
U .D . 

' ln 

.L 
R.5.P . 

.D. 
R. S. D. 

,an 
J. 
R ' D. 

ti • · 

• D. 
R •• • 

""" 

( i,b ) 

-34 .918 
2.350 
6.7 24 

( ppb) 
778 .140 
72. 376 
UO! 

Fe 
(ppb) 
4906.087 

46.m 
o.rn 

s 
(ppb) 

4o.m 
10.149 
25,220 

Ti 
( ppb) 

-s.m 
o.m 
9.m 

11 
( ppb l 

-78 .m 
,[,. 31.710 
R.S.D. 40.142 

(P,b ) 

98 97 .465 
61. b68 
o.m 

Zn 
( ppb) 
9826.821 

6~.450 
0. 666 

Ca 
I ppb l 
?58 5. 664 

61.838 
0.645 

"g 
( ppb) 
5000. 962 

3U36 
0.687 

Cd 
(pp&) 

9592.813 
74. 968 
0.782 

( ppb ) 
-62 .m 
2tm 
38 . 314 

Cu 
( pp b) 
4853.330 

24.m 
o.m 

Cr 
(p pb) 
5064.381 

33.072 
o.m 

As 
( ppb l 
·11.410 
14.198 

124.438 

8 
(ppb) 
4839 .m 

3 5. 788 
0. 740 

(PP ') 
-15. m 

2. 876 
18.038 

Li 
(Hb) 

9861. l 06 
44.668 
o. m 

Hd 
( ppb l 
·19.614 
34.m 

m.m 

Ha 
(p pb) 
9843.m 

29.333 
0 .298 

(ppbl 
5265.494 

75.465 
t. m 

!") 
orrecled Counls Sla\is\ics 11:22 A" Jmiry 23, 1992 
.504m : ALL_m 
apl e Wei~h\ : 1.0000 Solation Voluae : 1.00 
o-Peak ln\egr•tions : 3 Off-P!ik ln\em t im : I 

nal r le Channel "m (pulses U. lpllm 

:j 

a 
ig 
;n 
i 

·, 1. 

~ 

6 
7 
8 
9 

10 
II 
12 
14 
IS 

-0.140 0.008 
0.014 
4.796 

-0,039 

1.553 
·O. 080 
o. 014 
1.176 

-0.001 
0.111 
0.095 

-0.015 
-0.015 

0. 01 1 
o.m 
0. 034 
0.014 
0. 018 
0 .006 
o.m 
0.007 
0.013 
0 .003 
0.001 
0.011 

4R .SJ. lpulm 

( PPI ) 
-21.739 
m.m 

3132.092 

Co 
( pp b) 
97 46. 507 

5Ub4 
o.m 

Ce 
I ppb) 

25.637 
13.362 
s2.m 

"0 
( ppb) 

·O .211 
2.289 

1085.242 

ftn 
(p pb) 
m1.103 

31.rn 
o.m 

t, pb) (p,b ) 
5oo-r.m · _ -34.m 

55 •. 362 4.m 
1.107 13.736 

Ni 
I ppb) 
4895 .58? 

38.m 
0.787 

51 
I ppb l 

-1132,m 
10.317 
0.911 

Se 
(ppb) 

216 .929 
11.437 
5.272 

Sb 
( ppb ) 
4835.m 

102 .m 
2. 113 

la 
I ppb I 

-5.433 
4. 075 

7 5. 00 7 

h 
(P,b) 

mu29 
6Ul2 
o.m 

A~ 
( ppb) 
374.408 

2 .848 
0.761 

V 

( ppb) 
o.m 
2.m 

954.825 

I pp b) 
-180.284 

t m 
2.528 

Ett 
( ppb} 

-o.m 
0. 188 

27 . 062 

( ppb ) 

1183. 709 
28.030 
2 .368 

Pb 
( ppb} 

3U17 
24.049 
67.522 

le 
( ppb} 

0. 311 
0.187 

59.996 

WHC-SD- ~M-DP- 025 
Addendum 13 Rev 0 
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l6 -0.071 0.010 WHC -SD-WM -DP- 02 5 
17 1. 2SI 0.006 Addendum 13 Re v 0.. . 

18 78,068 o.m 
19 0.005 U l3 
20 o.m 0 .00 3 
21 -0 . 006 0.007 
22 11..192 0. l 03 
24 1.822 0.012 
25 1.763 0. 007 
26 -0. 419 0.014 
27 Ui8 0 .003 
28 0. 005 uos 
29 0.011 0.002 
30 0. 080 0.003 
31 0.076 o.m 
32 0.018 0.003 
33 -o.m 0.006 
34 16.041 0. 030 
35 2.672 o.m 
36 -0. 136 0.009 
37 -o.m 0. 038 
38 0.005 0. 009 
39 -0.0M 0.020 

tr- 40 0. 000 0.003 
b 42 -0 .018 0.013 

43 o.m 0.005 
44 -o.m 0.002 
45 -o.m 0 .004 

---- --------------------- ---- -----------·-- ----.-. ----------·----- . --­
' •; 

,.. 
denl1,, ,: 55!2 STD mm ldentil)' 2: Diml 11:23 Aft Jamry 23, 1992 
rs~ nm : ALL_Slft 
~•pie Weig ht : 1.0000 Solution Yolm : 1.00 
ri~ al lnleqr• tions : 3 Off-Pe•k lnteqr•tions : I 
----------------------------------- .. ------------------.... -------------

M 
ean 

·&-
U.D. 

e~n 
.D. 

R. S. 0, 

ean 
.0. 
F., S. D. 

Zr 
( ppb) 

-8U52 
3.m 
4.079 

V 

( ppb l 
-21.649 
10.026 
46.312 

Fe 
(Prb) 

-5. 012 
4.341 

Bb.612 

( prb l 
-11.m 

8. 821 

Sr 
. (p pb) 

-0 . 416 
0.430 

103.478 

Zn 
(ppb) 
-36.m 

1.189 
3.m 

Ca 
(p pb) 

39.m 
o.m 
1.086 

"~ ( ppb) 
-2.776 
0.380 

Bi h 
1,rb) ( ppb) 
50 44.073 -34.443 

2UOO 21. 728 
o.m 63. 083 

Cu li 
(ppb) I ppb) 

o.m -2. 648 
0.670 0 .118 

10.m tm 

Cr Nd 
(ppb) (ppb) 

-6.278 5!SU84 
2.849 46. 456 

4U80 0. 901 

As H• 
( ppb) (pp~) 

?o.m -Jl.949 
3.942 9. 468 

Hq 

(PP•) 
1173.913 

913. 820 
77 .844 

Co 
(ppb) 

-I. I 80 
2.681 

227.172 

Ce 
( ppb ) 
4972.773 

34.203 
0.688 

"D 
(ppb) 

3,586 
0.967 

Sn 
t, pb) 
-17.155 
. 4.159 
24.243 

Ni 
(ppbl 

-3. 336 
2.316 

69. 427 

51 
( ppb) 
)196.930 

19.377 
o.m 

Se 
(pp b) 

12 .008 
18.Yll 

Si Al 
( ppb) (ppb) 
-10.m 283.580 

3. 810 16.264 
5.396 5.m 

l• Eu 
( ppb l ( ppb) 
5112.874 5080.546 

24.788 12.m 
o.m 0.251 

h p 

(ppb) (P,bl 
-21.m 53 . 187 

0.828 17. 454 
3 .006 32.817 

Aq Pb 
(pp bl ( ppbl 
sm.m 4847.065 

9.491 2 6. 679 

-;=-·· 1 37 



U.D. 49. ?23 13. m tm 29.634 26.956 m.m o.m o.m .-

WH C-SD-WM-DP-025 
Ti Cd ) ~n Si V h Addendum 13 Rev 0 

(? Pl) ( ,pb l ( ppb) (ppb) (ppi) (,Pb) ( ppb) ( ppb ) 

-8. 446 1.079 2. 983 -184.430 -0. 631 -141.575 27. l 01 o.m 
1.281 l. 600 t.m 121.293 o.m n.m 3.1 84 o.m 

U .P. 15 .163 m.m S7. 478 65 . 767 40.060 5 l. 885 11.m 65.462 

II 
( ppb l 

in 38 . 209 
30 .653 

U.D. 00 .m 

rrecled Counts Statistics 11:24 A" Jinm7 23, 1992 
sk nm : ALL_m 
1ple Weight : 1.0000 Solution Volute : 1.00 
-Pelt Integrations : 3 Off-Peak lnleontions : 1 
--------·-----------·----------... -------------------- ----------------
11 Kt Channe 1 "m lpulm S.O. lpulses '-R.S.9. (pulses 
-- --- ... -- ... -------... -- ------- .. ---------- ..... ----------------------· -·- --

22. 566 o.m 
N 2 0. 011 o.m 

3 -1. 80 l 0.034 
!"') 5 1s.m 0 .046 

6 26. 580 0.035 --
M 0. 099 0.021 

12.380 0.011 
9 11.929 0.024 

10 "30.832 o. 129 
11 0 .070 0.006 

! . 12 0. 062 0. 002 
14 -0. 020 0. 002 
1 S -0 .069 o.oos 

I M 16 o.m U28 
l 17 -0. 008 0.001 

! O' 18 -0.149 0. 004 
19 0.022 0 .007 
20 o.m 0. 001 
21 0. 013 o.m 
22 -0.117 o.m 
24 0.021 0. 001 
2~ -0.096 0 .oos 
26 -Ul4 0. 002 
27 1.508 o. 010 
28 4.544 0. 008 
29 0.019 0.001 
30 3.904 0. 018 
31 0.072 o.m 
32 31.232 0. 104 
33 i.m o. 021 

0 34 -0.053 0. 028 
~ 3S -0. 087 0.002 

36 35.915 o.rn 
37 -0.268 o. 042 

--·· \ 138 



38 0.043 0. 008 WHC -SO-WM-OP-0250 
39 -0.058 0.006 Addendum 13 Rey 
40 0.012 o.m 

:b 42 0.045 0.015 
0 14.023 0.023 
44 52 . 3] 4 0.077 
45 0.622 0. 00 2 

dpn \ity 1: SST3 m 3MBA9 ld!r.!i\r ~: 9irecl 11: 25 A" Jmm 23. 1992 
.s k W P : All m 
11plP Veiohl : l.0000 Solution Yolm : 1.00 
n-Pe.~ In tegnt ion s : 3 Off-Pe .k Intma tions : l 
---------------- -------------------------. ---- ... ... ---------------------

Zr Sr Ii 11 H9 Sn Si Al 
(ppb) ( ppb) ( ,,~, (p pb) (PP•) ( PP• I ( ppb) ('Pb) 

Pin 10313.976 -0.564 -]864.865 9910.061 1633326.087 25. ]82 809U81 mo.m 
J. 16. l 34 o.m 3U36 29.379 2297 .776 4.946 7. 270 10.073 
UJ. 0 .1 56 22.961 I. 916 0.296 0. 141 19.643 0 .090 0.212 

w Zn c, Li Co Ni la Ee 
( ppb) (p pb) ( ppb) ( ppb) ( ppb) (ppb) (ppb) ( ppb l 

Pi A 43m.m -40.166 -1.469 -3.m -1U07 74.392 -1 9.017 -5. 939 
J. 182.756 0.558 0.536 0 .156 1. 165 6.720 4. 706 0. 228 

P. J. o.m l.388 36.4?2 4.928 e.m 9.033 24.744 J.m .. 
Fe C1 Cr Nd Ce s, h p 

( ppb) {pp.) 
-

( ppb ) .· ( ppb l (pp.) (pph) ( ppb) (ppb) -

?3r o.rn -25.591 l .814 -rn.m -120.449 -JH.387 -2.826 10385.091 
.D. 2.?88 0. 166 2 .175 26. 018 2.827 13.429 0. 106 68.309 
R. .. m .363 0.648 119. 899 17 .182 2.347 3.934 3.738 o.m 

"Q As H. "o s, A~ Pb 

" I (ppb) (p pb) (ppb) (ppb ) (ppb) (ppb) (ppb) (ppb) 

'•" 5223.611 -2.922 5022.719 -34.m 988] .434 4403.638 13.782 -149.113 
D:-- 9.259 U 27 23.159 2.474 32.m 60.572 8.927 3.770 
U.D. 9.177 t330 o.m 7.m o.m l.37b 64. 772 2.528 

0- Ii Cd i "r, 5.b V h 
(ppb) f ppb) ( ppb) ( p pb) ( ppb) (ppb) (ppb) (pp.) 

' In 4876.468 -e.m 11.m -146. 163 0. 551 207.776 9730. 940 9760.897 
. D. b. 971 l.lbb I.rn 36. 917 o. 506 83.473 15. 850 14.332 
R.U. 0 .143 21.266 14.356 25.258 91.300 40. I 75 0. 163 0. I 47 

ll 
( ppb) ,.~ 4001.m 

J. 16.240 
U.D. 0. 338 

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

meted Co unts Statistics 11:27 Aft Jmuy 23, 1m 
sk nr · ALL_m 
1p le .t : l.0000 Soh!ion Yolm : l.00 
-PPat. Jnleqra\ions : 3 Off-Puk Jntemtions : I 

139 



I 

--.... --.. -.... -----.. -............ -- ---------------------------- ---- .......... ---------
1il YIP C~i nne l am ha lm U . (pal m ZR .SJ . l?al m 
------.... -----.. ------ ------------------------------------ .. ----· -------

0. 008 0. 009 
' 0. 011 0.006 L 

3 -0. 398 0.031 
5 0.018 0. 005 

6 I. 569 0.015 
0.072 0. 017 

8 I. 332 0. 00 7 
l. 2.686 9.061 

10 0.099 0.010 
11 l l.348 0.033 
12 4.262 0. 013 
14 -0. 018 o. 005 
15 4.263 0.010 
16 4. I 04 o.rn 
17 -o.m 0 .000 
18 -0.092 0.012 
19 3.030 0.054 
20 5.990 0.020 
21 2.m 0.009 
22 -0 .018 0.068 
24 o.m 0.011 
25 -o.m 0.010 
2b 16.195 0.042 

!"') 
27 0.015 0.003 
28 0.023 0.003 

~ 29 4.658 0.920 
30 0.808 0.016 
31 1.646 0.011 
32 3.115 0.009 
33 0. 371 -0. 008 

Q 34 3.149 0.005 
b 35 0.556 0.012 
i 36 7.221 U31 

37 23.723 0.157 

M 38 U66 0.048 
39 I. 631 0. 003 

n 0-- 40 · 9.873 0.032 
42 0. l 73 0.003 
43 t.m 0.007 
44 5.168 U22 
45 0 .091 0. 010 

-----.. -.. -- -------- .............. -.. -... ----------- .. --- --------- ----- ... -----... -- --

der,tity 1: ICY Identity 2: !CV 
ask nm : ALL _m 
11ple Veiqhl : 1.0009 Solution Yolm : 1.00 
n-Peak lnle9ritions : 3 Off-Peil: lnt,qritions : 1 

Zr Sr !i 
(ppb) ( ppb) (pp ~) 

h 
(ppb) 

Ha 
( ppl) 

edn -16.478 -0 •. 537 -m.m -4. 889 2173.913 
4.255 o.m 32.690 2. 876 m.s4o 

2U23 42.647 e.m 58. 830 43.m 

WHC-SO- WM-DP-025 - -_ 

Add encl.um 13 Rev 0 

--

Sn Si Al 
( ppb) (ppb) (pp~) 

18.808 m.rn 910 .973 
3. 901 4.620 25.180 

2U40 0. 578 2. 764 
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¥ la Cl ll ~o Nl Li t 5 WH C-SD-WM-OP-025 
I ppb l I ppb l I ppb l ( pph) lpphl (Jpb ) lpph ) l1~bl Addendum 13 Rev 0 

in lltlll rn.w 973 .359 -2.953 1008.723 992 .265 -5.m -2 . 189 

) . 1U08 2. 904 2.984 o.m z.m 7. 998 o. 000 0.795 

ts .D. l 2. 889 0. 300 0.307 17 .356 o.m 0. 806 0.000 36 .297 

Fe Ca Cr Md Ce 51 Ba p 

(,Pb) I ppb l ( ppb l lppb l ( ppb l I ppb ) ( ppb l ( ppb l 

;n m.m 961.996 1021.m -113.959 -m.609 -272.890 985.792 32. 380 ,. 17. 797 3. 322 3. 608 3o.m 29. 700 30 .997 2.m 22.m 

~.u. 1. 809 o.m 0. 353 2 6. 80 7 19.720 11.359 o.m 68.m 

~q As Na ~o Se Aq Pb 

( p~b l l rp~ l (?pb ) (ppb) ( ppb ) lppb) lppbl I ppb l 

in -5.m 1015.576 1m.m 938.664 983 .m 1013.016 1031.2b8 1014. 810 

0. 3.320 4.399 21.210 6.m 2.900 22.410 1 .681 20. 886 

R. 5.0. 57. 786 0.433 2.061 0.723 o.m 2. 212 o. 163 2.058 

Ti Cd I "n Sb y le 
( ppb) ( pp b l lppb) !rpb) { ppb ) lppb) (ppb) (pp. ) 

in 98s.m 999 . 729 m.909 10058. 848 990. 738 915.672 1000.102 965.481 

D. 4. 177 6.593 9.612 19.m 3.227 17.732 4.730 U29 

R • • • o.m o.m 1. rn O. l 93 0 .326 l. 936 o.m 0.m 

Tl 

N 
fppbl 

,n 106Ul5 
u.,., 67. 816 
tS.D .. 6.368 

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

,.,,.. 
meted Counts St•tistics 11:29 A" Jmuy 23, 199£ 

-- 1 

;r. e : ALL m 
1p i'e , eight :- 1.0000 Solution Yolm: 1.00 
·Pul;. lnt~gn\ions : 3 Off·Pe•k Integrations : 1 
- ---------- --------------- ------------------------------------------
al Ch.noel "m (pu lses S.L lpalm iR.S.D. lpulm 
------- ---------------------------- ---------------------------------

c,-. 0.00~ 0.002 

' -0.002 0. 004 l, 

3 -0.045 0.030 
~ 0. 002 o. 012 
6 1.554 0.009 

-0.023 0.016 
8 0.154 0.063 
9 0.428 0. 01 I 

10 -0.031 0.021 
II U38 0.007 
12 o.rn 0. 004 
14 -o.rn o. 00 3 
IS ·0. 016 0.019 
16 -0. 061 0. 001 
17 -o.m 0.000 
18 -0 .104 o. 004 
19 0. 003 0. 007 
20 0.095 0. 000 
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-
-

21 -0. 008 0 .006 
22 0.070 0. 054 WH C-SD-:-Wtf-cip-·025 
2~ 0.027 o.m Addendum 13 Rev 0 
25 -0.030 0.004 
26 -0.0 11 0.004 
27 0. 012 0.00 5 
28 0. 022 0.007 
29 0 .003 0, 00 1 
30 -0. 009 0.009 
31 0. 048 0. 006 
32 0.002 0. 00 9 
33 -0. 050 O. OOb 

34 -0 .110 0. 008 
35 -0. 002 0,008 
36 -0 . 109 0.006 
37 -0.064 0.033 
38 o. 041 0.033 
39 -0. 051 0. 006 
40 0 .002 0 .004 
42 -0.023 o. 005 
43 0.021 0.003 

'PO' 44 -0. 008 0.002 
l 45 -0.058 0.004 

. - - -------------- ------------- ------------------------ --- -- --------

N 
d~ ty I: m Identity 2: !CF 11 :29 AA ,hnuary 23, 1992 
~sk Rm : ALL _m 
;ar,-i;e Veighl : 1.0000 So!Dlion Yol uu : 1.00; 

Integrations : 3 Off-Peak lntegntions : 1 
---------------------------- ... --·--------·--... -------... -------

Zr Sr Ii Ta Hg Sn Si Al 
( ppb l ( pph) (ppb) (ppb) I PP•) ( ppb) (ppb) ( pph) 

;e -17.851 -1. 060 -25.135 -U16 1239.130 -3. 541 21.779 -27.001 .. 
; • D. 1.058 0.168 31. 789 7. 873 m . 536 3 .882 41. 722 U57 

. LS..D. 5. 924 15. 810 126.m 90 .322 U.173 I 09 .612 191,m 16 .876 

V Zn c, Li Co Ni l• E1 
(ppb) (ppb) ( ppb ) (pp.) ( ppb) I ppb) ( ppb l (ppb ) 

\e'1' -65.006 -42.993 -3.m -3. 632 -1.416 .-0.872 -s.m -3.013 
; .D. 29.m 0.646 0.938 0.269 tm 0.238 0.000 0. 263 
: R. S. D. 45.116 I. 502 27. 564 1.m 321.906 27.m 0. 000 8.722 

F~ ta Cr Nd Ce 51 h p 

(ppb) (ppb) ( ppb) ( ppb) (ppb) ( ppb ) ( ppb) ( ppb ) 

lean -5.774 -33.699 -6.836 -67.171 -102.542 -144 .831 -2. 643 11.m 

; • D. 2. I 44 0 .004 2.m 2U81 21.m 11.m 0.220 32. 777 

: U .I. 37 .121 0.013 33. 721 35.999 20.696 7.m 8.321 283.215 

Nq As N, "o Se A~ Pb 
(ptb) (ppb) (ppb ) ( ppb) (ppb) I ppb ) I ppb) (ppb) 

1ean 1.832 -4.602 -2U42 -H.267 -1.266 20.859 -4.117 4.829 

i , D, 7. 688 0.127 I 1.706 3.779 2.m 16.497 2.548 !USO 

: U.D. 419.m 2.749 46. 931 7 .670 m.466 79.091 61.899 312.282 

Ti Cd t I ~n Sb V h 
( ppb ). ( ppb) (pp• ) ( ppb) ( ppb) (ppb ) (pp•) I pph ) 

lean -4 .?BB 0.280 · IO. 010 -107.897 -~.m -W.478 2 .318 -0.124 
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.0. 
UJ. 

o.m 
1U87 

ll 
I ppb) 

1U68 
24.696 

167 . 231 

1.m 
m.m 

6.m 
H.m 

3&.917 
Rm 

rrected Counts Statistics 11 :31 Aff Jmuy 23, 1992 
,k na1e: All 51ft 
,1ple Vei~ht : 1.0000 Solution Yol uae : 1.00 
-Peak lntemtions : 3 OfHe•k Int,,r•tim : l 

. ----.. -------------... ------------ ... ---------- -- .. ---- .. ---------- ..... ----- .. 
alyte Cha nn el "m Kpu lm S.D. l pu lm ZR.5.D. lpulm 

. ------- -----... --- -- ------------------------------.. -................ -----------
l 0.021 0. 002 
2 0.110 0, 002 

-0. 135 0.008 
-0,040 0, 008 
2.0 16 0.022 

7 6. 016 0.039 

M 8 o.m 0,004 

9 607.m 0.414 
W) 10 o.m 0,017 

11 0 .263 0.013 
12 o. 060 0. 003 

.. 14 -0 .025 0,008 
I 5 -0,013 0 .016 
16 -0.056 0.012 
17 -0.042 0.000 
18 o.rn o. 004 
19 m.617 o.m 
20 113U50 3.449 
21 0. 01 6 0.013 
22 3. 623 v.076 
24 0.015 0. 006 
25 -8.518 0. 004 
26 0.030 o. 005 
'l7 0.018 o. 001 
28 2.rn 0. 028 
29 936. 602 3.m 
30 0 .1,00 0, 004 
31 0.077 0.011 
32 0.007 0,005 
33 -0 .061 0. 012 
34 -0.116 0 .001 
35 -0 .101 0,002 
36 -0.074 0.006 
37 0, 341 0.020 
38 -0.446 0.023 
39 -9.046 0.009 
40 1.696 0,009 
42 -0.007 0.010 
43 0.027 0.003 

0.418 
93.995 

25.m 1. m 
-1s: m - 75.m 

o.m 
229 . 169 

WHC -SD-WM-DP-025 
Addendum 13 Rev O 

__ ,, 
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44 -,) . 00 2 o. 00 1 
45 -0 .075 U09 

. --------- ---------------------- ------ ----·- -------------------------

I CSA -I ldFnt i ty 2: !CSA 11: 31 Aft ,lan my 23, 1992 
, 11. n, ., : ALL _m 
,apl e Weight : l. 0000 Solulion Volu te : 1.0~ 
1-Pe al lnlmdlions : 3 OfHe,k lnte~r•tim : l 
--- ----- ---------- -------- -- ----- ---------- -- --- ----- -------- ---- ----

Zr ~r Ji Ti HQ 

( ppb) ( ppb ) (ppb ) (p pbl (p p1 ) 
, in -10.372 3.m -119.740 -35.507 31347 .826 

'0 . 0.916 0.084 7. 907 5.195 1412.311 

u.». 8. 830 2.430 6,603 IU31 4.m 

Zn Ca Li Co 
(pph) (ppb) (ppb) (ppb) (ppb) 

-•n 41.460 -22.905 -1.933 -3.m -0.m 

J, 23.805 1.116 0 .709 0.771 3. 86 5 

R.3.il. 57.m U74 36.682 21.m m.m 

Fe Ca c, Nd Ce 

0 ( ppb) (ppb) ( ppb) (ppb) ( ppb) 
,ar, 99567.437 191878.127 3.069 135.168 -137.414 

-~ 30U64 583.665 U4I 30. 940 17. I 9? 

R~ D. 0. 306 0 .304 177.262 22. 890 12. 516 

M "q As Ha fto 

( ppb) (ppb) ( ppb l . ( ppb) (ppb) 
m.020 mm.m 116.099 -31.743 0. 316 

' .. 26.859 m.m U62 6.m 1.561 

R •• D • 3.157 o.m U46 20. 4b6 493.m 

.. 
Ti Cd ' I ftn 

(ppb) ( ppb) ( ppb) (ppb) (ppb) 
~ an -0.045 17 .297 -96. 773 -77.687 JtoOO 

0. 817 0.819 4.587 52. 093 0.801 

R,S.D. 1808.314 4,737 5.286 67.054 2.356 
O" 

Tl 
I ppb) 

ean -100.092 
.L 59.808 
R.S.D. ~9.m 

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

omc\ed Counts Statistics 
ask na1e : ALL_Slft 

11:33 A" Jmuy 23, 1992 

a ple Weioht : 1.0000 Solution Volm : 1.00 
n-Peak lnte9rations: 3 Off-Peak lnle gra\ions: 1 
---- ---------- ... ---- ------------------------------ .... -------...... -.. ------
nal yle Chdnnel "m l pilm SJ. lpulm ?R.S.D. lpul m 

-... ------- .. --------- ----.......... -------- ........ --·------------- -- .... -

i r 

0.020 
0 .11 S 

0. 006 
0.006 

_-

WH C- SD-WM-DP-025 
Addendum 13 Rev 0 

-
~ 

Sn Si Al 
( ppb l (ppb) ( ppb) 
1422.055 280.051 252164.m 

9.W 2.m 172.036 
0.651 0.981 0.068 

Ni L, Ea 
( ppb) ( ppb) (ppb) 

0.400 -156.211 1.m 
2.m 0.000 0.234 

718.856 0.000 3. I 91 

s, h p 

(ppb) (ppb) (ppb) 
-25421.m -0 .142 48. 564 

11.275 0. 280 8.019 
0. 044 196,426 16.491 

Se A; Pb 
(ppbl ( ppb J (ppb) 
-15.299 -6.129 -174.468 
35,451 o. 318 4.183 

· 231.?H 5. 184 2.397 

Sb V te 
(ppb) (ppb) (ppb) 
-80.898 6. 024 0.995 
)5.m t.m 0.215 
68.299 29.027 21.650 
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l ,_ 

i ... r­
,j 

10 
11 
12 
14 
15 
16 
17 
18 
l 9 
29 
21 
22 
24 
25 
u 
27 
28 
29 
30 
31 ., 
.). 

33 
34 
35 
36 ., 
.), 

38 
39 
40 
42 
~3 
4~ 
45 

-0 . 148 
-0. 041 
2.m 
6.049 
0. 551 

608 .60 3 
0. 036 

11.631 
2 .197 

-0.011 
2.099 
1.m 

-0. 041 
0.058 

306.086 
1140.rn 

1.275 
J.m 
0. 017 

-8.567 
8. 390 
0. 018 
2. 251 

938, 508 
0. 131 
0,107 
v.010 

-0, 004 
3.227 
o.m 

-0.076 
24. 319 
-0,470 
-0,060 
6.m 

-0.012 
o.m 
2.737 

-0. Ob3 

WHC -SD-WM-D P-025 
0.017 Addendum. 13 Re v 0 
o. 013 
0. 013 
0.06~ 
0. 017 
4.348 
0.026 
0. 083 
0. 016 
0. 012 
0. 019 
0.012 
0 .002 
0. 007 
2.360 
5,b71 
0. 027 
0.079 
0.011 
o. 009 
0 .057 
0.003 
0.021 
U62 
0.002 
0.026 
0.003 
0.009 
0.023 
0.018 
0.011 
0.140 
0. 020 
0.007 
0. 045 
0.009 
0.006 
0.023 
0 .006 

Jenlily 1: ltm-J Identity 2: ICSAJ 11:34 Aft Jamy 23, 1992 
ask nm: m_m 
nple ijeioht : 1.0000 Solution Yolm : 1.00 
deil Integrations : 3 Off-Peak Jnl!grilim : 1 

. 0. 
R. S. D, 

ean 
. I. 
R.S.D. 

lr 
( ppb) 
-10.982 

2.944 
26. 808 

~ 

( ppb) 
27.502 
37.393 
m.m 

Sr Ji 
( ppb) (n~ l 

3.650 -133.703 
0.222 17,283 
6.075 12.926 

Zn._ Ca-
(ppb) ( ppb) 
991.997 m.146 

7. 427 3.618 
o.m 0.732 

T1 Hg Sn 
(ppb) ( PP 1 ) ( ppb) 

-35.932 32217.391 1m.m 
8.292 868.478 1s .m 

23.078 2.696 1.060 

li Co- Ni 
(ppb) ( ppb l ( ppb) 

-z.m m.m 988.291 
1.189 U06 2. 864 

53.0H o. 905 0.290 

-

Si Al 
( ppb) ( ppb) 

283.571 252608. 92 1 
11.m 180 6.295 
4 .038 o.m 

ll Ev 
( ppb) (ppb) 

-m.m 1.m 
8.483 o.m 
s.m 6.219 
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>in 

.ii . 
U .D. 

. a. 
k.U. 

Fe......__ 
f poh ) 

I 0000 . 738 
771.590 

Uil 

s 
( ppb) 

883 . 719 
li .i88 
2.036 

Ti 
(ppb) 

-0. 361 
1.50? 

417.582 

11 
(ppbl 
-20.393 
41.205 

202.052 

Ca 
( ppb I 

192910 .188 
m.m 
o.m 

"q -
( ppb) 

205661. m 
999.812 

o. m 

Cd-
( ppb I 
1024.m 

5.868 
o.m 

Cr- ~d 
(ppb) (pob) 

529.862 104.70 
11. m 28 .9~0 
2 .16? 27 .629 

As Ila 
(ppb) ( ppb I 
m.rn -12.776 

2,977 ! S .821 
I. 910 123.821 

K 

(ppb ) ( ppb ) 
-91.546 -162.276 

J.m 4U37 
4.361 21.m 

-M ----------- -------------------------------------- ------------ ---

ur~ ted Counts Statistics 11:35 A" Janmy 23, 1992 
i d nm : ALlJI" 

hi : l.0000 Solution Yolm : 1.00 
n .. 1emtions : 3 Off -Peak In tegrations : 1 
_,..,,_ ---------------------------------------------------------------
na lJ te Channel "m lpulm U. lpulm ?R.U . lpolm 
- ~ ------------------------------------------------------ .. .. ... -------

10 
11 
12 
14 

rr 15 
16 
17 
18 
19 
20 
21 

1 22 
24 
25 
26 

0.017 
o. 004 

-0. 038 
-0 . 005 
U50 
o.oos 
0. I I I 
0. 462 
0.017 
o.rn 
o.m 

-0,009 
o.m 

-0. 071 
-0. 003 
-0. 080 
0.023 
0.168 

-0.003 
0.108 
0.035 

-0 . 013 
0.010 

0 .004 
0.005 
o.m 
0.012 
0.012 
0.003 
0.002 
0.011 
0. 024 
0.006 
0 ,004 
0.003 
0. 006 
o. 011 
0 .001 
0. 006 
0.009 
0.029 
0,008 
0. 065 
0.00? 
0. 007 
0 .008 

- --

Ce - Si -
., 

81.._ p WHC-SD-WM-DP- 025 -
( pp b l (ppH ( ppb ) ( ppb l Addendum 13 Rev 0 
-131.701 -25368. 078 m.m 53 . l 8 7 

31.145 25 .m 3,491 17.04 
23.m 0. l 00 o.m 32.817 

"o 5! Ag - Pb_., 

! ppb) I ppb) (ppbl ( ppb) 
l.266 32. m 1056.051 807 .139 
0. 914 21.m 7. I 96 32 . 2 ! 2 

72. 168 8U06 0. 681 3. 9?1 

"n_.,,.. Sb v_,., Je --.J 

( ppb) (PP~ ) (pp\) (nb ) 

m.936 · IOUOl m.m m.m 
3.rn 46.914 4.339 4.312 
0.724 44.m 0 .838 0. 842 
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27 0.012 o.~01 WH C-SD- WM-DP-025 
28 0.015 0.002 Addendum lJ -Rev O 
29 0.061 0.024 

30 0. 000 0. 008 

31 0. 058 0. 008 

32 0.006 0. 00 9 

33 -0.045 0.021 

34 -0 . l 05 0.002 

3l 0.003 0.0 l l 
36 -0 .093 0.005 

37 -0. l 42 0.018 
38 0.037 0.020 
31 -Ubl o. 005 
40 0. 002 o.m 
42 0.003 0.007 
43 o.m 0.002 
44 -0.011 0.001 
4 5 -0.078 0. 004 

enJ{e l: m Identity 2: Rinse l!:36 Aft ,hnuary 23, 1992 
sk m : ALL_Slft 
tp Vei~hl : l .0000 Solution Voln1e : l.00 
-re.k Ir,learilions : 3 OfHHk lnt eq r.tions : I 

---------- ------------------- ----------- ....... ----.. -.... ------------
• ,I. 

Zr Sr Bi h Ho Sn Si Al 
~ ( ppb l ( ,Pb l ( ppb l (ppb) (pp•) (ppb) ( ppb) (ppb) 

in -12.m -o.rn -18.153 -12.969 rn.m 2.990 -6. 600 -13.0 l 6 --
D. l. 608 0 .199 42.360 7. 838 768.902 o.m t.m 4.681 

R.~ 13.015 23.m 233.351 oo.m 80.385 20. 888 20. 817 35. 966 

':"" Zn Cu Li Co Ni la Eu 
(ppbl ( oob) (ppb) ( r•pb) (ppb) ( ppb) (ppb) ( ppb) 

Hit, 2.853 -41.862 -J.558 -2.0 03 3.620 -3 .256 U76 -1.m 

~. 34.m o.m 0.938 o.m 1.518 2.m 2.m o.m 
R.!J. 1207.m 1.187 26.366 17. 614 41.928 n.m 57. 728 26. 999 

. .. 
Fe Ca Cr Nd Ce s, h p 

0- ( ppb) I ppb l (ppb) ( ppb l (ppb) t ppb l (ppb) I ppb) 
,n 0.872 -21.m -5.022 -so.m -81.807 -92.217 -1.362 9.261 

0. 2.780 4.920 Lm 2?.011 19. 860 21.12? 0.497 6. 936 

U .D. 31a.m 23.M? 66.842 57. 469 24.276 22.m 36.651 74.890 

5 ftq As Ha fto Se Aq Pb 
( ppb I (ppb) (ppb) (ppb) I ppb l I ppb I (ppbl (ppbl 

' ln -~.m 8. I 81 -12.902 -43. 288 -0. 2 l l :iU23 -2.m 13. 281 

D. 2.rn 5. 181 10.m U69 2.728 59.532 0.734 20. 410 

R.S.D. 43.579 63.m 81. 832 l O .787 1293.370 174.m 29. 021 153.680 

Ti c, l ~n Sb V )p 

\ppb) (ppb) {;pbl (ppb) I ppb l ( ppb l {ppb) ( ppb) 

1n -2. 710 -3. 011 9.214 -204.570 -0 .387 -2 3.899 -2.314 -0 . 560 

P. o.m 0. 764 U04 31.m o.502 36.171 1.061 0.108 

P.U. 2~.m 25. 387 43.452 15.156 129.860 rn.m 45.872 19.246 

Tl 
{ ppb l 
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· an 
) . 

tu. 

-121. 189 
26.624 
21 . 969 

ir rec\ed Counts Sti\istic, 
'S r. nm : ALL_m 

11::i8 A~ Jmary 23, 1991 

11pl ! ~ei gh t : 1.0000 So luti on Vol m : 1. 00 
,-Peak Integra tion s : 3 Olf-P eak Int eo r. tions : l 

ia lyte Cha nnel nw Xpulm 

l lf) 

1_ 

M 

:a 

1 
2 

8 
? 

I 0 
11 
12 
14 
15 
16 
17 
18 
19 
20 
21 
22 
Z4 
25 
2b 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
42 
43 
H 
45 

0.000 
-o.m 
-0.076 
-U16 
1.540 

-o.m 
o. 092 
0.264 

-0.019 
0. 504 
0.247 
-o.m 
0.400 
0.282 

·0.005 
-o.m 
0.014 
0. I 92 
o:rn 

-o.m 
-0.005 
-O.C41 
-o.m 
0. 015 
0.000 
0.011 
0.012 
0.029 
0.011 

-o.rn 
-0. 061 
-0.005 
-0. 127 
o.m 
0.007 

-0. 066 
0.296 
0.011 
0.1 68 
o.m 

-0.044 

5.L lpulm 

0.007 
0. 007 
0.018 
0 .014 
0.011 
o. 006 
0 .002 
0.027 
0.029 
0.011 
o. 005 
U08 
0 .008 
0.012 
o.~2 
0.009 
0.005 
o. 002 · 
0. 007 
0,079 · 
0. 013 
0.01 I 
0.006 
0.002 
0. 007 
0.002 
0 .Oil 
0.013 
0.002 
0.008 
0. 005 
0.004 
o.m 
0. 041 
0.011 
o. 009 
0.000 
0.011 
0. 007 
0.002 
0.006 

~R.5.D. Xpnlm 

WHC-SD.- WM-DP- 025 
Addendum 13 Rev 0 
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;n!J\y 1: m- l Identity 2: CR! 11:38 A~ Jmu7 23, 1992 
;I. me : ALL_m 
~rle We1ohl : l. 0000 Sololion Yolue : l.00 
-P~ak lnteor,tions : 3 Off-Peak lntegrit ions : l 

---- --- ------ ----- --------- ----------------- ----- -- -- -------
Zr Sr i i la 

(ppi) ( ppb) I ppb ) lnbl 
an -19.83b -1.rn -)7. 601 -2•.198 
~. 3.216 o.m 1s. m 8. 938 
~. S. D. 16.215 17.017 32.542 41.251 

w Zn C! l i 
I ppb) (ppb) (ppb) (ppbl 

in -48. 132 -l.HB 41.547 -3.m 
~. 41. 524 0.963 1.206 0.791 
R.s.&. 86.271 66.501 2.903 22.845 

Fe Ca Cr fld 
( ppb) (ppbl I ppb l (ppbl 

in -2. 0 70 -17 .317 11. 580 -130.215 
D, 1.677 0.292 2.969 34.977 
R.~ . 81.046 1.688 25.m 26.861 

C' "g As Na 
( ppb ) ( ppb) tp,bl ( ppb l 

if"l -22.943 -2.m 2.584 -61.431 
7. 862 o.rn 13. 591 1.m 

R.5.8. 34.267 IU90 m.9oe 12.946 

M 
Ti Cd r 

, f") (ppb) ( ppb I (ppb) (ppb) 

in -7.227 9. 482 3. 248 -198.528 
o;-°' 0.513 1. 719 2.089 5 I. 387 

7. 099 18. 132 64.310 25.884 

II 
( ppb) 

113 .219 
D. 42 . 388 
R~ . 37 .439 

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

meted Counts Statistics 
sk rim : ALL_51ft 

11: 40 Aft Jamry 23, 1992 

aple Veiohl : 1.0000 SolutioR Yolm : 1.00 
-Pea~. lntmations : 3 Off-Peak lnlegrations : I 

alyte Channel ftm lpulm S.D. lpa lm ?R.5.D, lpulm 

0.014 0. 005 
0.007 0.006 

3 -0, 168 0.018 
5 0. 017 0. 01 I 
6 1.544 0, 005 
7 -0.008 0.014 
8 o. 711 0.0!2 

-

WHC-SD-~M-DP-0250 
.i\ddend-Urn· 1~ Rev 

Ho Sn Si Al 

( pp3) f pp b l ( pp b) I ppb ) 
282.609 -1.731 -19.579 -95.127 
691.348 l.436 l.374 11.280 
m.m s2.m 7. 01 7 11.8 58 

Co Hi la Eo 
I ppb) ( pp b) ( ppb) ( ppb) 

96.788 80 . 909 -5.433 -2. 416 
1.844 2.m 7,058 0.556 
I. 905 3,398 129.916 23.092 

Ce St Pa 
( ppb l (p pb ) (ppb ) (ppb) 
-193.021 -177,590 -3.477 32 .380 

36. 466 33. 208 9.392 10. 594 
18.892 18. 699 11.279 32. 719 

no 5! Ag Pb 
( ppb I ( pp b) (ppb) ( ppb) 

1.m 62.279 11.346 -1.812 
0.731 22. 129 1.456 7.319 

46. 187 35.531 12.833 404.033 

ftn Sb y le 
(ppb ) (ppb ) (p pb ) (ppb) 

29 .11 8 18. 391 103.996 9. 887 
0. 000 58.982 ·4.930 o.m 
o. 001 320.703 4.740 2 .882 

149 



-

' l.m 0. 004 lmC-S0- WM- OP-025 
lO 0.025 0.028 Addend um 13 Rev Q 
ll s.m o.rn 
12 2. I ~8 0. 005 
l 4 -0 . Ol 2 0. 003 
D 2.092 0. 027 
16 l. 787 0.036 
17 ·O. 002 0. 001 
18 -0.079 U06 
19 l. 498 U ZI 
20 2. 978 0.022 
21 1.205 o. oos 
22 o.m 0. 042 
24 0. 033 0. 008 
25 -0.035 0.005 
26 8.08! o.rn 
27 0, 016 0.002 
28 0 .029 0,004 
29 2.m 0.017 
30 o.381 0. 012 
31 0.850 0.016 ., 
J, l.512 0.022 
33 o. 137 0. 013 

C 34 1.517 o.m 
35 0.268 o.rn 
36 3.526 0.031 
37 ll.575 0. 020 i.,, 38 . 2.m 0.027 
3? . 0. 786 0.006 --
40 4.m 0.026 
42 0. 087 0.010 
43 0.72l 0.004 
44 2.m 0.015 
45 -0.019 0.007 

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

en\' l:CCV·l Identity 2: CCV 11:40 Aft Jmuy 23, 1992 
;k nm : ALL_Slft 
1plOeighl : 1.0000 Solutioft Volo1e: 1.00 
·Peak Inleoralions : 3 Off-Peak Integrations: I 
----- -- ---- -- ----- --- --------------------- -----------·------ --------

Zr Sr Ii TI Ho Sn Si Al• 
(pp~) ( ppb l ( ppb) (ppb) ( PPI) ( ppb l (Jpb) (ppb) 

i n ·13.730 -o.m -m.rn 1.064 m.m -0. 000 389,388 rn.m 
0. 2.m o.m 1s.m 6.751 298.864 3.341 7.649 t.m 
U. &. 17.115 33. 487 12. 175 634.295 52.876 88086292. 569 1.m 0.379 

V Zn - Co- Li Co_ Mi..._ La b 

(p p!·) (ppb) (ppbl (ppb) ( ppb) ( ppb) ( ppb) (p,b) 

,n 12.567 m.360 485 .017 -2.m 496.296 48Ull 6.792 -1.366 

0. 39.796 2.649 I. 191 0.327 6.m 8. 618 1.m 0.406 

U.D. 316.663 0.579 o.m 13. 976 l.264 l.768 59.995 29.737 

Fe -. Ca Cr_ Nd Ce 51 h'" p 

( ppb) ( ppb) (pJb ) (ppb) (p J~) (ppb) ( ppb l t,pb) 
483.026 m.m 500.565 -35.501 -87.m -157.736 m.m 34.692 

L b.875 3.717 2. l 48 19. 912 23.713 14.990 3.089 14.438 

1 5 0 



R.SJ . i.m 0.820 o.m 53.273 27 . 112 9.503 0.629 41.617 

ff :t... As - Ha_ tlo St ..,. Ag ... Pb .._ WHC- SD-WM- DP- 025 
( ppb) lp pb ) lppb) ( ppb) (ppb l { ppb ) (p; b) ( pp b l Addendum 13 Re v 0 

in 5.b44 m.m m.769 446 .m m.m m.m m.m m.m 
I. 4.08 5 3.61b 14.876 10 .1 69 6.831 36 . 271 2.702 24.722 
u .~. n.m 0.725 3. I 07 2. 278 1.rn 8.067 o.m 5. 00 6 

li CL. 8 ~ i - "n - Sb V Pe~ ... ,. 
( ppb l (p obl (P,b) ( ppb) ( ppb ) ( ppb) ( pp b) (ppb ) 

in m.m 489.312 468.269 m1.307 490 .934 m.m m.m 476.149 
D, U72 o.m U73 37.733 2.m S5.801 2.m 2.868 
R. S. D. 0. 855 0 .175 1.126 0. 762 o.m 12.m o.m 0.602 

JI 
(prbl 

~n 293.713 
D. 46.823 
R.S.D. 15.942 

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

rr«t!d Counts Sl~tistics 11:U A" JmHy 23, 1992 
;I'. nm : ALL m 
apn~ eioht : 1.0000 Solution Yolm : 1.00 

-P ~ ln\e or ations _: __ 3 ___ Off-Peak_Inteqrations _: ___ 1 ______ _______ __ _ 

il J • Chmel "m lpulm 5.D. Kpulm ~R.U. Kpulm 
------------------.. ---.. ...... ------------- . ---------... ------ ----- -------

0.013 0,0v7 
0.002 o.m 

3 ·Q. 061 0.018 
5 0. 097 0. 014 

I. 554 0. 010 
7 -0.056 0.017 
8 0 .120 0. 006 

o.m 0.017 
10 -0. 006 0. 00 7 
II 0.029 0. 004 
12 0.044 0. 004 
14 -o.rn 0.007 
15 0.002 0. 009 
16 -o.rn 0.013 
17 -0.002 0.002 
18 -0.088 0,003 
19 0.004 O.OH 
20 0. I 00 0.¢01 
21 -0.016 0. 003 
22 0.042 0.017 
24 0.027 0. 007 
2~ -0. 023 0.01 2 
26 -0.002 0.009 
27 0. 018 U02 
28 o.m 0. 018 
29 0. 006 o. 001 
3~ -0.020 0.004 
31 0,050 o. 018 

1S1 



32 0. 001 0.009 
33 -0. 06 1 0.007 
34 -0. 119 0.003 
35 -0 . 003 0. 006 
36 -0 .11 7 0. 00 6 
37 -0. 08 1 0.030 
38 0.0 17 0. 012 
39 -0. 059 o. 004 
40 0.010 0.008 
42 0.008 0. 014 
43 o.c,1 0. 004 
44 -0. 006 0. 001 
45 -0.066 0. 003 

ientily I: CCB-1 Identity 2: CCJ 11:43 Aft Janmy 23, 1992 
l Sk nm : All m 
a ple Vei qhl : 1.0000 Sol~tion '/olm : 1.00 
,-Peat. lnteqra!ions : 3 Off-Peak Integrations : 1 

Zr Sr ti Ta 
( ppb) ( ppb) ( ppb l ( ppb) 

I :an -IU35 -0. 912 -41.891 -s .314 
.D. 3.302 0. 184 l? .320 9. 043 

LS. 23.528 20.217 46.120 170.166 

:"? Zn Ca Li 
( ppb) ( ppb) ( ppb l ( ppb) rv,-

?i"' -29.169 -43.796 -s. 64 7 -2.444 
, [ 9.272 Ul4 O.SIS 0. 924 
L . .. 31. 787 0.716 11.m 37.807 

Fe Ca Cr Nd 
(ppbJ ( ppb l ( ppb) ( ppb ) 

' In -U56 -32.902 -10.m -79.761 

.D. 4.729 U97 1.107 7.472 
R. 85.116 0.295 10.726 9 .367 

~ no As Na 
(prbl (ppbl ( ppb) ( ppb l 

-an -7.027 -3 . 798 -39.133 -48.236 
D, 20.m 0.1 27 S.214 11.m 
U.D. 288.833 3. 331 13.323 23.rn 

Ti Cd I 
(pp b) ( ppb l ( ppb l (ppb) 

ln -5. 872 -o.H:: s. 237 -154.219 
D. 0. 817 t.m 2.288 24. 168 
R. S. D. 13.910 m.m 43.685 15. 671 

Tl 
( ppb l 

an -36.802 
D. 22.605 
R A • 61.425 

------.. ----.. --· ------------- ...... ----------- .. -----------------

WHC - SD-\m-DP-025 
Addeodum · 13" R~v O 

Hg Sn Si 
(p pl) ( ppb) (P,b) 

1217.391 -11.489 -I. I 00 
680. 890 3. 981 3. 867 
S S. 9 30 34.648 351.568 

Co Ni l• 
( ppb l ( ppb) ( ppb) 

2.?12 s.248 6.792 
2.063 3.175 7.m 

70.838 6U02 103.m 

Ce 51 Ja 
( ppb) ( ppb l ( ppb) 
-1 03.m -123.984 -2 .114 

18.m 3U80 o.m 
17. 917 28 .m 26.m 

no Se Ag 
(ppb) ( pob l (prb) 

-1.688 -11. 317 -7 .189 
2.813 19.087 0. 971 

166.656 168.rn 13.503 

ftn Sb V 

(ppb) ( ppb) ( ppb) 

o.m 3.682 2.087 
o.m 7U33 2.779 

217.857 2m.m 133.m 

Al 
(pp)) 
-68. 680 

6,914 
10. 067 

Eu -
(ppb) -

-1.973 
0 .164 ., 

8.276 

p 

( ppb ) 
48.564 
16.017 
32. 982 

P, 
(prbl 

3.018 
IO. 612 

m.m 

,e 
( ,,,1 

o.m 
o.m 

86.m 
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:meted Counts Stitistics 11: 44 A" ,hmry 23, 1992 
!IY. nm : ALL_m 
11r le ~•i1 ht : I. 0000 Solution Yolu1e : 1. 00 
-Pe ,. qralions : 3 Off-Peak htegntions : 

·----- · --- ----- -- ---- -·-- --- ---- ------ ----- -- ----- ----- ------------
,,Jyte Chrnnel ~e.n Xpolm 5.D. X~ ulm ZU.D. [pulm 
. -- ----------- -- ---- ----- -- --- -------- --------------- -- --- --- ----- -- -

4.509 0.036 
~P.671 0.413 

3 0.586 ~-0 l 0 
1.172 0.027 

6 6.2 7j 0.077 
7 4.276 0.074 
8 1.871 0.013 

3. 286 o. 022 
10 5.rn 0.049 
11 22. 416 0. 139 
12 4.204 0.033 
14 18.975 o.m 
15 8.289 0. 089 
16 4.091 0.047 

·- 17 o.m 0.002 
18 15.377 0.139 

I"') 19 3. 187 o.m 
20 12.41:i 0.111 

T") 
21 2. 430 0.027 ,, 2.393 0.118 LL 

24 0.398 0. 012 
l I"\ 25 0.263 o.m 

26 32. 086 0. 276 

" 0.311 0.008 " 28 0.966 0 ,007 
29 4.m 0.035 
30 0.800 o.m 
31 4.938 o.m 
32 6.295 0.029 
33 o.m 0. 006 

0' 34 1.073 0.260 
35 o.m 0.007 
36 7.077 o.m 
37 45.646 o.m 
38 7 .170 0.057 
39 0 .120 0. 007 
40 9.m o.m 
42 0 .159 0.006 
43 2.844 0. 016 
H 10,407 0.082 
45 o. 086 0. 011 

entity I: F.939 ~i~. m 10-SO Identity 2: IJ48AA,mBAJ,3148AB 
;sk nm : ALL m 
,1ole v · -~t : 1.0000 Solution Volm : 1.00 
·Pea , i ra tions : 3 OH-Peak lnl!Filions : I 

-
-

wHc-so~WM-OP-0250 
Addendum 13 Rev 

_, I 

11:46 M Jmary 23, 1992 

--- 1S3 



mectel Counts Statistics 11:44 AR Jm irr 2:i, 1992 
·· • ••• , : ALL _m 

.;~ht : l.0000 Solution Volute : 1.00 
egralions : 3 0/f·Peak Inlegrilion1 : I 

Hlyle Channel ftean lpulm 

,_ 

l 

-I"? 

6 

7 
8 
9 

10 
II 
12 
14 
15 
16 
17 
18 
19 
20 
21 ,, 
LL 

24 
25 
26 

28 
21 
30 
31 
32 
·3 3 
34 
35 
36 
37 
38 
39 
40 
42 
43 
44 
45 

U09 
48 . 671 
0. 586 
1.172 
6. 273 
4.276 
1.871 
3.286 
s.m 

22.416 
4.204 

18.975 
8 .289 
4.091 
o.m 

15.377 
3. 187 

12.m 
2.430 
2.m 
0.398 
o.m 

32 . 086 
0. 311 
0.966 
U15 
0. 800 
4.138 
6.295 
0. 343 
1.073 
0. 562 
7.077 

4U46 
7 .170 
0. 120 
9. 754 
0 .159 
2.BH 

10.m 
o. 086 

S.D. lpulses 

0. 036 
0.413 
Y.010 
0.027 
0.077 
0.074 
0,013 
9.022 
0. 049 
0.139 
0 .033 
0.213 
0.089 
o. 047 
0.002 
0.139 
o.m 
0 .111 
0.027 
0 . 118 
0.012 
0.015 
o. 276 
0.008 
0. 007 
0.035 
0.013 
0.034 
o.m 
0.006 
o.260 
0.007 
0.057 
0.292 
0.057 
0.007 
0.084 
0.006 
0.016 
0.082 
O.Oll 

ZU.D. [pulse s 

dentity I: ~?39 nig. m lo-50 Identity 2: mBAA 12B48Al, 3HBH 
isk nm : ALL _Slft 
,·•• 1 • ·· ' ~ht : 1.0000 Solotion YoiolP : 1. 00 

,egrations : 3 Off-Pe1k lntwations : I 

WHC -SO- WM-DP-025 
Addendum· 13 ·Rev O 

11:H An ,hnuuy 23, 1992 

• 
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- -_ 

Zr Sr Bi h H~ SR Si Al WHC- SD- WM-DP-025 
( pp b) ( ppb ) (?Pb) f,pb ) Inn ) (P,b.J - - (~pb) (pp)) Addendum 13 Rev 0 

an 204U98 1958.164 m.m 737 .584 308978.261 IOJUOI WU23 1159 .936 

~. 1&.m 16 .61 I 10 . 100 17 .072 sm.m 17.567 a.m 9.189 

?, • 5' I 0. 802 o.m 1.590 2. 315 1.632 I. 737 0.728 0.792 

Zn Cu Li Co Mi li Eu 

I ppb l I ppb l I ppb ) I ppb l I ppb l ( ppb) I ppb ) ( ppb ) 

in 8337.551 1rn.m rn.897 1931.122 1rn.rn ?89.007 1014.697 1003.758 

D. 69.040 12 . 440 i.689 21.639 20 .904 l I. 136 8. 483 9.058 

LU. 0. 828 0.636 0. 80 1 1.121 1.067 1. 126 0.836 0. 90 2 

Fe Ci Cr Hd Ce St B• r 
I /pb) I ppb) (ppb l ( ppb) I ppb l ( ppb I ( ppb ) ( ppb) 

in 1035,132 2•49. 103 1013.407 961.502 m . s66 728.752 1m.03s 2085.352 

D. 15.766 1s.m 11.m 53. I 32 D.m 45.848 16.m 53.873 

R. 5.D. 1.523 o.915 1. 124 5.526 3.508 &.m 0 .860 2.m 

"Q As Hi "o S@ Ag Pb 

(ppbl fprbl f ppb) (ppb) (pp~) ( ppb) {p pb) ( ppb l 

,3n 107:i.50~ 1028.067 1019.462 2974.931 19?0.168 933.342 m.m 1026.281 

! 7. 948 7.679 16.474 21.029 9.271 20.m 02.m 12.059 

R.S '. D. ,J.740 0.747 1.616 0.707 0.466 2.201 22.213 I, I 75 

Ti Cd B [ "n Sb y b 

• • I ppb l (p pb l ( ppb) (p pb) ( ppb) ( pph) ( pph) (ppb ) 

C in 968 .880 1920.832 1427.876 929.320 977 . 978 838.447 1963.839 1942.839 

.D. 7. 7 64 12,251 11.236 42.866 8.m 35. 463 10.m 15 .307 
-

\ . D. , ; 0. 801 o:m 0.787 4.613 0. 862 4.230 U60 o. 788 

~ Tl 
( pph l 

, ~r, 1032.098 
~. 77 . 461 
t .9. ?.m 

. -- -- -- -- ------- ----- ------ ------ -------- -- -- --------- -- ------ ----- -· 

·,r~ted Counts Statistics 11:51 Aft Jmuy 23, 1992 
, sk r,m: ALL m 
iap!e Veighl : 1.0000 Solution Yolm : t.00 
1-Pe if: lntemtions : 3 Off-Peak lntegr•tions : 1 

H!yte Chmel "m lpulm U. lpulm ZR.S.D. lpalm 

0.016 0.001 
0.017 0.002 

-o.rn 0.016 
i -0. 026 0.016 
6 t.558 o. 009 
7 -0.032 0. 006 

0. 946 0.018 
0.733 o.m 

10 -0. 012 0.018 
II 0 .211 0.006 
12 0.229 0.007 
II -0.012 0. 003 

1S5 



l 5 -0. 003 0. 002 WH C-S0-WM-DP-0 25 
16 -1.067 0.018 Adde ndum 13 
17 -0.005 0. 000 
18 -0.092 0.00 7 
19 0. l 56 0. 004 
,0 !.203 0 .172 
21 0. 000 0.007 
22 0.04 4 0. 010 
24 0.029 0.003 
25 -0. 034 0. 002 
26 -0. 000 0.005 
27 0.015 ?.003 
28 0.051 0. 007 
29 o.m 0.002 
30 -0.0!9 0.007 
31 1.944 0.022 
32 -0. 000 0.006 
" -0. 047 0.007 JJ 

34 -0. 110 0.006 
35 -0. 002 0.009 
36 -0. 091 0.008 
37 -0 .117 0.020 
38 3.338 0.030 
39 -0. 064 0.006 
40 0.009 0.005 

i M 42 0.008 0. 014 
43 0.026 0.002 
44 . -0.006 o. 001 
45 -0. 056 0. 002 

. -n ----------------- ------ ------ -------- --- --- ---------- ---- -----

-'140 
:e y l: ~ ~io Blank Identity 2: Direct 11:51 A" Jmary 23, 1992 

i sk nm : ALL Slri 
u Veioht : 1.0000 Solution Yolm : 1.00 
,-Peat Jnteqrations : 3 Off-Pe ak lnlegnlions : 1 
- ----- ... - --- - - - -- ... -- -- - -- - ..... ------ -- - -- - -- ...... ... - ---- - ---✓ - --· - ---- .. --

0 aR · a-, .o. 
R.S.D. 

ean 
.I. 
R.SJ. 

?,n 
.D. 
R.S.D. 

Zr 
(robl 
-12 .814 

0.264 
2 .063 

V 
( ppb) 
-37.216 
2U!8 
6?.m 

Fe 
I ppb ) 

H.239 r 
1.m 
3.221 

s 
( ppb l 

3U40 

Sr 
(ppbl 

-o.m 
0. 061 

20. 830 

ZR 
( ppb) 
-27 .607 

o.m 
I. 781 

Ca 
( ppb) 
m.s71 
29. I 59 
I 8. 950 

"Q 
ID pb ) 

I ~.121 

Ji h 
( ppb I (ppb l 
-n.m -26.364 
11.m 9.902 

122.780 37.569 

Ca Li 
lp pb ) ( ~pb) 

37.292 -2.m 
I. 580 o.m 
4.237 10.942 

Cr Nd 
( ppb) ( "bl 

-3. 488 -80.220 
3.085 4. 188 

ee .m 5.221 

As Ma 
(ppb) I ppb) 
-37.m 1123.179 

Ha 
( PJI) 
mu22 
m.667 
38. 082 

Co 
( ppb) 

l. 731 
0.491 

20.m 

Ce 
I ppb) 
-98. 772 

8. 162 
a.m 

fto 
( pob) 

·2. I I 0 

Rev· 0 · 

Sn 
(,pb ) 

· 5 .823 
l.423 

24.437 

Mi 
I ppb l 

-2.m 
4. 200 

1es.m 

51 
( ppb) 

· 154. 758 
6, I 99 
4. 006 

Se 
( ppt) 

2b.892 

- --

-
. 

-. 

Si Al 
( ppb l {ppb) 

544.263 99.696 
12.098 ,.m 
2.m 9.872 

Li En 
(p pb) ( ppb) 

-5.433 -2.211 
0 .000 o.m 
0. 000 20 . 588 

Pl p 

( ppb) ( ppb ) 

·!.992 30. 068 
o.m 1s.m 

13. 804 61.028 

Ag Pb 
( ppb l ( ppb) 

-4.m 4.225 

156 



- -. 

15 -0. 003 0.002 WHC-SD- WM-DP-025 lb -0. 06 7 0.013 
Adde ndum i3 Rev --0 

I 7 -0 .005 0.000 
18 -0. 09 2 0.007 
19 0 .1 56 0.004 
20 1.203 0 .172 
21 0. 000 0.007 
22 "-044 0.010 
24 0.029 0.003 
25 -o.rn 0. 002 
:6 -o .m UC5 
27 0.015 U03 
28 o.rn 0.007 
i9 0.093 0.002 
30 -0.019 0.007 
31 1.944 0.022 
32 -0.000 0.006 
33 -0.047 0.007 
34 -0. I 10 0. 006 
35 -0.002 0 .009 
36 -0 .091 0.008 
37 -0. I 17 0.020 
38 3 .338 0.030 
39 -0 . 064 0.006 
40 0. 009 0. 005 

J~ 42 0. 008 0.014 
43 0 .026 o. 002 

: "") 44 -0.096 0.001 . 
45 -0. 0 56 0. 002 --

. ---. -------------------------------- --_. ----... ----.... -----.. -----------

_q40 
:elf11Ny I:~ Oio Blinl; Iden ti \7 2: Pim\ 11:51 AX ,January 23, 1992 
1sk nm : ALL Sin 
u Veioh\ : 1.0000 Solution Yolm : 1.00 
1-Peat. Integrations : 3 Off-Peak Jntegritior.s : l 

M Zr 
( ppb l 

Sr Bi h Hg Sn Si Al 
(,pbl ( ppb l (pp b) ( PP1 l ( ,pb) {P,b) (ppb) 

,a -12.814 -o.m -13.964 -26.364 mu22 : 5 .823 m.263 ,,.m 
. D. o.m U61 17. 145 9. 902 m.667 1.423 12.098 9. 842 

k.S.D. 2.963 20. 830 122.780 37. 560 38. 082 24.437 2.223 9 .872 

Zn Cu Li Co Mi Li [o 

( ppb) ( ppb l f ppb) { ppb) ( pp b) ( ppb) {ppb) {ppb) 

m -37.216 -27.607 37.292 ·2. 342 1.731 · 2. 223 -5.433 ·2. 211 
J. 25.918 o.m I. 580 0.256 o. 491 uoo 0. 000 o.m 
R.S .D. 69.642 1.781 U37 10.142 2s.m 188.956 0.000 20.m 

Fe Ca Cr Nd c~ S1 Bi p 

t ppb l ( ppb) {ppb) ( ppb ) ( ppb) {ppb) (ppb) ( ppb) 
?an 44. 239 153. 871 -3 . 488 -80 .220 -98.772 ·154.758 -1.992 30. 068 
J. 1.m 2?.159 3.085 U88 8 .162 6. 199 o.m 18 .350 
U.D. 3.221 18. 950 sa.m 5.221 8.264 4.006 13.804 61.028 

s "Q A; Na "o SP Ag Pb 
( ppb l (pp~) !ppbl ( ppb) I ppb ) I ppb) (,pb) { ~pb) 

m 34.440 15.121 -37.410 1123 .179 -2 . I I 0 2b.8?2 -4.m 4.m 

:1-57 



. '. tu. 

.P. 
R.S.D. 

.I. 
U .D. 

i.855 
22.m 

Ti 
( ppb) 

-2.m 
1. 035 

44.063 

fl 
I ppb j 

3:; ,m 
10.m 
3~. 046 

o.m 9.031 13.607 
Ul7 21.139 1.211 

Cd B I 

I ppb l ( ppb l ( ppb l 
-1. m 665.812 ·186.444 
o.m U40 34.884 

H.985 o.m 18.7!0 

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

ormled Cmls Sla\islics 
asf. nm : ALL m 

11:57 M January 23, 1992 

a.pie Weiqh\ : 1.0000 Solu tion '/olune : 1.00 
n-P ~ lnleoralions : 3 Off -Pea ~. lnlmalions : 1 
----------------------------------- -------------------- --------------

U. lpulses ~R .S.D. Kpulm 
---- ----- -------------- ------ ---- -- --.. ----...... ----------------- ----- --

0.047 0.013 
0. 046 o. 017 

3 -0.037 0.0!2 
5 0. 004 0.921 
6 1.573 0.009 

0.064 0.001 
8 5. 027 0.039 
? m .736 1.m 

10 0.326 0.039 
11 0.612 0.008 
12 o.rn 0. 003 
14 0.222 0.016 
IS 0.047 o.m 
16 0.140 0. 010 
I? ·O. 003 o. 002 
18 -0.053 0.013 
19 0.948 0.027 
20 l.bOO 0.022 
21 2.434 0.023 

d 22 0.166 0.048 
24 0.063 o. 018 
25 0.013 0.024 
26 0.053 0.020 
27 1.447 o.m 
28 27. 371 0.340 

-0 2? 0. I 97 0.003 
30 0.002 0.012 

ia 31 ·20 .807 0.000 
32 0.267 0. 008 
33 0. 042 0 .012 
3~ -0 .094 0. 01 l 
35 -0 .015 0.003 
36 -0.075 0.014 

1.907 19.790 1.862 16.m 
90.417 .-- n.m-- 4 3. 00 7 392 .839 - ~HC -SD- WM-DP-025 
"n Sb y Be Addendum 13 Rev 0 

I pPb) ( ppb) (ppb) I ?Pb l 
0. I 93 t. m U61 o.m 
o.m 76.m 1.390 o.m 

238.366 4150.516 21.990 86 .595 

- I 

--

1S8 



37 0.532 0.064 WHC -SD- WM -DP- 025 --
38 3. 655 0. 034 Adde ndum 13 Rev -0 
39 Jo .m 0. 442 

40 0.051 0. OOb 

42 0. 013 0.019 

43 0. 033 0.004 

4~ -0 . 003 0.001 
45 -0.058 0.009 

Jenti ly 1: mt s.~ 13AP99 H Ide nt ity 2: 10i l·50sl 11:58 An Jmary 23, 1792 

asl nm : All m 
up le Vei gh l : 1. 0000 Solution Vo luae : 1. 00 
n·h at lnleor,tions : 3 Off-Pe1k In tegr,lioft~ : 1 
-- ------- -- ... -------------------- ....... --------------- ..... -- ------... --- -- --... 

Zr Sr Ji TI Ho Sn Si Al 
( pp b l ( ppb l lp ,b ) ( ppb l I ppm l ( ppb) (ppb) (ppbl 

ean I. 382 0.872 · 17 .1 06 -7.441 2434. 783 16.998 3237. 416 52025.976 

.D. 6. 098 0. 664 12 .078 10.m m.203 0. 136 25.598 582.580 

R.U. 44 !. 300 76 .165 70. 608 250.279 23. 094 0 .802 0.791 1.120 

V Zn Cu Li Co Ni la £u 
(opbl ( ppb l (p pb ) (ppb) (ppbl (ppbl lppb l ( ppb l 

,tr rn.m 8. 194 108.315 21.486 ljJ56 47.m 4.076 0. 303 
• D, 55. 124 0. 670 0. 746 1.579 o.rn z. m 6.m 0. 849 

r.?.». 12.683 8.1 78 9.689 7.347 7 .018 5.266 m.m 279. 616 

"") 
Fe Ca Cr fld Ce s, Ba p --

~ ( ppb l (ppb) ( ppb l ( ppb l (ppb ) I ppb l (ppb) ( ,pb) 

em 303.!Jl 219.m 101 4.941 -26.009 -0.753 -15.779 1.261 9964.324 

.. ~ 9. 796 3.m 9, 602 21.m 52 .162 72.277 1.233 m.m 
R .S. D. 2. 902 I. 705 o. m 82. 986 6931. 144 m.064 97.m 2, 43 4 
r, 

s "g As Na no Se Aq P\ 
'• ( ppb l ( ppb l (p pb ) I ppb l (ppb) (ppb) (ppb) ( ppb) 

lra.11-. 31577.02.I 37. 912 -9.m -12948.031 82 .514 57.603 0.767 · I 9 . 319 

-~' 392.557 0.633 15.855 0, 000 2.375 3U98 3. 368 5. 433 

: Rt~D. 1.243 t.m 159.m 0.000 2. 876 60 . 064 m.m 28. IZ4 

er- Ti Cd B l "n s~ y Pe 
(p pb ) ( ppb) !ppb) I pph l ( ppb l ( ppb ) (ppb) (pp ~) 

~an -0. 181 25.322 728. 721 183783 .710 4.333 29.423 10 .6 56 0.808 

i.B ' t.m 2.677 6. 774 2670.228 o.m 103 . m 2.631 0. 108 
.R.U. 1021.029 10.m 0. 930 t.m 12. 873 m.m 24.686 13.323 

Tl 
(prbl 

iean l?.456 
;,[,, /.J. 809 
: R.U. m.m 

- --- ---- ---- ------ ---- ---- ---------------- -- ---··---- --. ----- -.. -- -----

:orw· · toants Stati stics 12 :05 n J1nmy 23, 1992 
lask : ALL _m 
imle Veiqh\ : 1. 0000 Solution Yolm : 1.00 

1S9 



31 UJ J 0.007 
WHC-S0-WM- DP- 02 5 

32 I. 50 l 0. 018 
Adde ndum·Yf Rev. 0 

33 0. l 56 0.009 
34 l. 488 0.007 
3~ o.rn 0.00? 
36 3. 488 o.m 
7' 11. 28 1 o. 091 J , 

38 2.261 0. 032 
39 0.768 0.0!4 
40 uoo 0. 052 
42 o. m 0.012 
43 o.m 0.006 
~4 2.490 0.027 
~5 0.011 0.002 

Jentih 1: CCY-2 Identity 2: m 12:56 P" ,lanmy 23, 1992 
l Sk nm : ALL m 
i1ple Vei9ht : I. 0000 Soltttion Yol11se : 1.00 
1-Peat. lnteontions : 3 Off-Pear. Jntegrati~ns : I 
------------ ------------------------------------------------------.. --

r,.., Zr Sr Bi h Hq Sn Si Al___, 

(ppb) (ppb) (pp~) ( ppb) (ppa) ( ppb) !ppb) (ppb) - ·!8.004 ·l.033 -276.483 -30,!9I -1m.rn -9 . 207 364.968 426,478 ~ln 

. D ~. 065 0.081 3 .200 3.m 22os.m 2 .008 3.387 5. 036 
U.D. li.469 7 .792 l. I 57 11. 763 184.73! 2 I. 80 7 o. 928 l.!81 

:-,;,. 
w zn· - CIJ,....,," Li CI!---' Ni La Eu 

ri,, I ppb) I ppb l ( ppb ) (ppb) ·( ppb) lppb)- ( ppb) (ppb) 

i 13. 998 446.587 478.363 -3 . I 91 . 482.997 m.101 6.792 ·2.536 
1v.m 3.m 3.371 o.m U78 UI8 4.075 0.516 I - I 

~ l3UIO 0.771 0.705 20.518 l.OIC I.OIi 59.995 . 20.352 

N Fe_ Ca_ Cr._ Nd Ce S1 h- p 

! ppb) (ppb) !ppb) I ppb ) (ppb) ( ppb) !ppbl (ppb) 
,i,,... m.m 446,905 497.217 _ -7U08 -136.rn -m.m m.m -48. rn 
. D. 1.308 tm 6.297 5.m 23. 713 24.976 3. 570 32. 777 
g~. 0.278 0.907 l.266 7.426 !7.37l II.654 0.733 67.53! 

~ "o_ As_ N._ r.11..._ Se Aq Pb -'ppt,) (ppb) (ppbl ( ppb I ( ppb) ( ppb ) ( ppb) ! ppb) 

~a n · 7. 001 m.220 m.12s 435.009 m.m m.601 503.620 476.918 

J . 2. 884 3. 848 18. 606 4,559 s.m 23.939 2.067 16.m 

R.U. 41.193 o.m U61 1.048 1.179 •.m o.m 3.480 

Ti---. Cd B - r ftn ..._ Sb~ 
V ---

BP -(ppb) ( ppb) (ppb) ( ppb) (ppb) (ppb) ! ppb) (ppb) 

?10 482 . 6 I 1 m.931 rn .564 4840.536 481.393 m.s8o 484.534 466.013 

J. U93 3.829 6.m a2.m U38 68.m 4.012 U93 

R.5.D. I. l 80 0.803 t.m 1. 704 I. 088 16.064 0.828 l.071 

Tl--
I ppb) 

e~n 502.336 
. I. H.064 

2 .800 
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mecled Count s St,tistics 12:58 P~ Ja nuary 23 , 1992 
· i sk nm : ALL _m 
:;ap 1n t : 1. 000 0 5olu\ ion Yoluae : l.00 
'n-re, •. ,ntemli iJ nl : 3 Oft- Pedk Integ rati ons : 

,n i!y le Chmel Nm lpulses 

. r 
: r 

j 

lq 
in 
ii 
\I 

. i 

e .. ,. 
:t' 

ig 
~ 

i~ 
b") 

'b,. 
,g 

'b 

d 

3 
~ 

6 

e 
y 

10 
ll 
12 
14 
15 
16 
17 
18 
19 
2v 
21 
22 
24 
25 
26 

. 27 
28 
29 
30 
31 
32 
33 
34 

35 
36 
37 
38 
39 
40 
42 
43 
44 
45 

0.008 
-0,008 
-0.055 
0. 007 
U14 
0.015 
0.086 
0.312 

-0,019 
0.050 
o.w 

-UIS 
-0.005 
-0. 106 
-0. 003 
-0. 091 
-0 ,009 
0.203 

-•l.019 
-0 .010 
0. 015 

-o.rn 
-0.017 
0.020 
o.m 
0.007 

-0 . 013 
o.m 
0. 006 

-0.050 
-0. l 22 
-0. 005 
-0 .114 
-0.084 
0.006 

-0 .071 
-0. 004 
Ul9 
0.022 

-0. 008 
-0.0SB 

denlih 1: CCM Jdenl i\y 2: CCY 
a;k ~ ••• : ALL _SI " 

S.D. lpulm 

0. 001 
0. 003 
0,03! 
0, 007 
0.007 
0, 006 
o. 005 
0.013 
0.045 
o. 00~ 
0,009 
0. 008 
0. 017 
0. 006 
0. 001 
0. 003 
0.007 
0.001 
0.001 
0. 076 
9.005 
0. 005 
0. 005 
0. 002 
0.009 
0. 000 
0. 009 
0. 010 
0.005 
0. 0 I 0 
0. 004 
0.006 
0.003 
0.010 
0. 003 
0. 004 
0.004 
0. 009 
0.003 
0. 001 
0.004 

~R.S.D. lpulm 

;a,i, . 1hl : 1. 000 0 Solulion Yolou : 1.00 
•n-f·ea in te~ralions : Off-Pe1k lnleF•lioH : 1 

WHC-SO-WM-DP-025 
Adgendum 13 Rev O 

1 61 



- ----- -- -------. ---- ---- -- ---- ------ --- ----------- ---- ---------------
Zr Sr Ji II Ha 

( ppb l ( ppb J (ni l ( ?Pb l (?Pl) 
•• in -lb.d/F -1. Jnl -36.306 -s.m -1413.043 

o.m 0.123 32. 1 SJ 4.rn m.m 
3.m 9.m 88.644 83. 489 31. 116 

y Zr. Cu Li Co 
I ppb) I ppb l (ppb) I ppb l (ppbl 

~in -47 .072 -~ J. ?51 -U73 -2 .rn 1.181) 
.D . 63 .1 10 o.m 1.983 0. 7 69 3. 94 3 
U.D. 13U70 U67 40 .695 n.m 33U43 

re Ca Cr Nd Ce 
( ppb) (ppb) ( ppb J ( ppb l ( ppb J 

?ln -U06 -15.468 -11.719 -103.260 -138.356 
. D. l.m 0. 0?7 0. 483 34.223 12.m 
U.D. nm o.m 4 .124 33 .142 9.m 

Mo As Na fto 
(ppb) (ppb ) (ppb) (ppb ) (p p~) 

ea 1.751 -3. 652 -21.m -4 6. 999 0. 000 
• D. 10.m 0 .000 IO. 971 6.277 t.m 
U..D. 22UOI 0.000 37.m 13.m 7215889. 785 

I'? Ti Cd B r ftn 
( ppb l ( ppb l (ppb) (ppb) (,Pb) 

'a"n? -5. 5 I 0 -0.560 3. I 16 -224.710 -1.027 

t?.o. 
0.35? 0.4:il 0.526 21.m o.m 
6.506 1a.m 16. 888 9.443 42.m 

Tl 
(ppbl 

! in 17 .112 
28.]29 

R. S. D. lb4.j82 

"('ii')" -- - -- - -- --- - -- - -- ------ - -- - -- --- ----- --- - ---------- -- -----------

0--
imc\ed Count; St. !ist ics 1:00 Pft ,lanwy 23, 1992 
lit nm : ALL m 
uple Ve1ohl : l. 0000 Solution Volu1e : 
·,-f'e1l lnlearations : 3 Off- Pe a•. lntegntions : 

ialr te Channel "ean Xpulses 

10 
11 
12 

-0.033 
241.212 
-0.083 
0.005 
1.526 

20.m 
0. 074 
0 .1 41 
Ul3 

108.143 
20.m 

U. lpulses 

0.007 
t.m 
0.013 
0,005 
0.010 
0.172 
0. 003 
0.011 
0.023 
0.620 
0 .124 

1.00 
1 

?R .5.D. lpulse: 

- s~ Si Al 
WHC -SD-WM-DP-0 25 
Addendum 13 Rev 0 

( ppb l ( ppb J ( {10) 

5.272 -23.099 -75.187 
1.300 3.322 5. 260 

21.661 1U81 6. 996 

~i La EM 
(ppb) ( ppb l (pph) 
-11.m U76 -, . 168 

I. 514 U06 0, 209 
13.143 11s.m 9.6H 

S1 Ba p 

(ppb) (ppb) ( ppb J 

-147.809 -2.989 6U47 
H.m o.m 13.871 
lo.tH 9.203 21.m 

Se Ag Pb 
( ppb J ( ppb J (ppb) 

20.018 -8. I 42 -1.812 
28.756 1.323 9.975 

IU.64? 16.m m.604 

Sb V Be 
( ppb J (ppb) ( pph l 

b6. I 97 3.013 -0. 062 
49.m . 1.749 0. 187 :: I 

75.149 58. 031 300.m 

-- 162 



14 95. 976 0. 482 
WHC- S0-WM~DP.-02? l 5 <l0 . 264 0.230 

lb 19.W 0 .1 28 Addendum 13 Rev -0 
Ji -0 . 006 O.OCl 
18 ·?. 072 0. 004 
l 9 lU97 0 . 130 
20 55.633 o . .,H 
2 l 11. 802 0.068 
1" LL 0.273 0. Ol 8 
24 0. 06 9 0. 001 
~5 -o. m U 03 
26 W .126 1.065 
27 0. l 71 0.007 
28 0.122 0.008 
29 22 .309 0.137 
3~ -o.m 0. 008 
31 15.889 0.058 
32 -0.009 0. 006 
33 0. 409 0. 012 
34 l.063 o. 005 
35 0.014 0.006 
36 -0 .116 o.m 
37 m.m 1.079 

,.,. 3B 23.718 0 .124 
'Q J, 0.792 0. 005 

·, r-? 40 47.099 0.253 
42 0. 856 0. 006 
o · 0.023 0. 003 

-44 -U08 uoo -

45 -o.w . 0. 002 
. ----- --------------------- --.. ----.. -- --------------------- --

ipntity 1: 551! 510 l F48AC Identity 2: Direct 1:01 f·n ,lanmy 23, 1992 
,;· ,'m : m_s1n 
;rpl~ Veioht : 1.0000 Solution Yoluae : 1.00 
'. ·hak Intemlions : 3 Off-Peak lntemlions : 1 
- - ---- ----- --- -------- ---------------- -______ .., ____ --- ---- -----·----

Zr Sr Bi 1 a Ha 5n Si Al 

°' fppbl (opb) (ppb) fppb) I Pr• l (ppb) ( ppb l ! pp b) 

'~" -3~.100 9708.517 -64.932 -b.m -m.rn 4858.878 -J1.m -146.m 
J , 3.302 61.220 13.343 3.375 m.m 4o.m 2.016 4.396 
P..5.D. 9. 408 0. 631 20.550 51.217 m.m 0.833 6.40? 3. 004 

V Zn Cu Li Co Ni La Eu 
f ppb) ( ppb) ( ppb J t p pb) ( ppb) (ppb) f ppb l ( ppb) 

,3n 821,203 9608.592 4757.472 9772.276 9507.369 ms.m ·10.8~6 -0. 889 
J, 32.m SS.320 28. 677 49.053 54.278 30.554 2.m 0.246 
R. S. D. 3. 988 0. 576 0. 603 U02 o.m 0.644 21.m 27, 70 I 

f~ Ci Cr Nd Ce St h 
f ppb) (ppbl ( ppb) ( ppb) ( ppb) (ppb) (p pb) (ppb ) 

,a 4764.765 9356.357 4935.892 -4 U66 16.212 ·1081.947 '764. 398 1112. 040 
.». 42 .W 58 .534 28.439 8.005 10.m 10.317 64. 984 48.m 
U.D. 0. 89 l o. 626 o.m 18.003 66. 028 0.954 o. 666 4.366 

s "q As Ma ~o SP Ag P, 
( ppb) !ppb) ! ppb) !ppb) ! ppb) (ppb) ( ppb) ( ppb) 

--·· 163 



.D . 
R.U . 

. 0. 
U .D. 

• in 

.L 
R. S.D. 

3U42 
9.107 

26.062 

Ti 
( ppb l 

·5 .736 
0. 626 

lo.911 

ll 
! ppb l 
-34.m 
IU39 
42.1 83 

•883.m · 15 .328 9748.194 
30. I 07 9.683 35.585 
o.m 63 .172 ).3c\) 

Cd 
( ppb ) ( ppb) ( ppb) 

mo.m 4718. 687 498?.574 
45.31 7 2UO I 31.005 
o.m U23 0.621 

•mct.ed Cm t, S\,tistics 1:03 f'ft Jmuy 23, 199i 
;,k nm : ALL S!ft 
mle Veioht : 1.0000 Solotion Yol u1e : 1.00 
' ·f·e<llnieqra tions : 3 Off·Pe1k lnt egr1\ ions : I 
- -- "f •• - - .•..••• - - - - - -- -- - -- --- - - - - - - - - - -- - -- • - - - - ••••• -- --- -- - - -- -

; frr1e Channel ftean Xoulses 

M 

a-

5 
6 

10 
II 
12 
14 
l 5 
16 
17 
18 
19 
;o 
ZI 
22 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 

-0.132 
9.024 
4.739 

· 0.019 
1.539 

·0 .049 
0.014 
1.160 

·0.032 
0.227 
0. I 03 

-0.001 
-0.010 
-0.070 
1.m 

7UO.i 
0. 020 
o.m 

-0.00i 
l I. 620 
1.814 
I. 751 

-0. 406 
0.023 
0,013 
0.012 
0. 079 
0.081 
0.009 

·0.053 
15.903 
2.600 

S.D. Xpulm ~r..s.D. Xpulm 

0 .006 
0. 0 I 4 
0. 043 
0. 003 
0. 017 
0.023 
0.004 
o.m 
0.019 
0.006 
0 ,003 
0. 018 
0. 005 
0, 01 1 
0.002 
0.183 
0 .006 
0. 001 
0.010 
0. 061 
0.007 
0.010 
0. 011 
0. 003 
0. 009 
0.001 
0. 002 
0. 006 
0.004 
0.005 
0 .068 
0. 028 

--: 

-~ .m 243 .894 368 .372 33.203 
:-

1.743 . JUGO' . 1.433 11.016 WHC-SD-WM-DP-025 
35.rn · 16.319 o.m 33 ,179 Addenaum 13 Rev O 

Hn Sb y Pe 
( ppb) ( ppb l ( I pb) ( ppb l 
4m.m 4683 . 146 3.m ·O. 062 

2s.337 35 .032 1. 747 0, 000 
0.53/. o.m 53.889 o. 000 

--
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-
36 -o.m 0 .002 -. 

37 ·0.087 o. 028 WHC -S0- WM-DP-025 
38 -o.m Ull 

J\dd~nd1:Jm · 13- Rev 0 
37 · 0.049 0.009 
40 ·v.001 0. 002 
42 ·O. 003 0.006 
C 0.058 0. 00 I 
44 · O. 008 0. 001 
4 5 ·O. 047 0 .004 

---- ---- ------ ---- --------- -- ----- ·---------------- ----- -------- -- ---
I 

. I 

Jentily 1: SST2 m 2f.48AO ld~nt i ty 2: Dim! 1: ~4 ~ff Jm ary i:3, it92 
;; l nm : AL L.m 
uple Weight : 1. 0000 Solution Volute : 1.00 
1-feak lnt~qnlions : 3 Off ·Pea~. lnteqr•tions : I 
-·····························································\ ...... 

Zr Sr Bi T • Ha Sn Si Al 
( ppb) (ppb) (pp ~) (ppb) ( PPI) ( PP~ l ( ppb l ( ppb l 

, in ·80.589 -o.m · 4984.378 -21.m 217. 391 ·9 .837 ·70.838 277 .072 
.~. 2.&04 o.m 45.121 t. rn 1109.m 5.m 2.877 9.142 
1:.5.D. 3.231 2029.m 0.905 8. 738 510.29« 55.426 4.061 3.m 

w Zn Ca Li Co Hi L3 En 
(ppbl ( ppb l (ppbl (p pb) I ppb l ( ppb) ( ppb l ( ppb l 

:ln ·6USO ·26.179 8.202 · 1. 222 ·U79 · 2. 938 5078.m 4972.271 
'~f") 26.lli 0.523 o.m 1.m I. l 65 2. 504 8.483 11.910 

39 .692 l.998 9.097 rn.m 1401.m 85.239 0.167 o.m 
. 

I"': Fe Ci Cr ~d Ce s, Bi 
I pp~ l (ppb) ( ppb) ( ppb l (PP~) (ppb ) ( ppb) ( ppb) 

?Ill" · 0.108 10.767 ·6.557 5123.614 4949.2ll 5161.193 •26.m 83.m 
. D. 1.800 0.174 3. 993 v.m 18. 541 ,9 .831 0.679 n.m 
R~ . 1660.344 o.m 60. 89 l 0. 536 o.m o.m 2·.m 26.m 

ft9 As Ha "o Se Ag Pb 
I ppb l I ppb) (ppb) (ppbl I ppb l ( ppb) (ppb) ( ppb) 

:ln · 3. 827 -2.m 88.576 ·29.269 0.844 10.132 5083.m 4717.270 
.~M 9 .866 0.127 2.980 3.517 1.141 12.818 21.m 51.364 
U.D. 11 I. 772 5.091 3.365 12. 016 m.m 126.506 0.424 l. 089 

0--

Ti Cd i ftn Sb y Be 
! ppbl ( pp; l ( ppb l ( ppb) ( ppb) ( ppb l (ppb) (ppb) 

, an ·8.266 ·0.686 1.392 ·91.785 -1.m -58. rn 27.796 ·O .124 
.D. o.m 1.163 2. 182 SUZI 0. I 5j 31.847 o.m 0.1~8 
R. S. D. 3.m 169.m 156. 710 59. i31 10. 942 54.131 2.m 86 .618 

Tl 
( ppb) 

:ln 94.467 
'~ ' 30.653 
R.U. 32 .m 

--------- ---.. ------------------------------- --.. ---... -- ---- .... ----- -----

r, m :ounts Statistics 1:05 Pft Jinmy 23, 1992 
lS~ nm : ALL.m 
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~'" f • ;: "' J ~ I, I • J. J\J\J'I \JIHli \ HIA I LIJUI C ; i • VY 

n-P~i k !AtwitioRs : 3 0fHe1k ht2,r.tion1 : 
--- ---------- ---- ----- ------------ -------- --------- ------------------
,1ilrt1 Chmel Rm (pu l;e; U . tp1 lm iR.S .L [pu lses 
- . . - - -- --- ------- -- ---- ----------- ---- ----- ------ --- ----- ------- -----

22 . 8?1' o.m 
2 o.m 0. 001 
3 -1. 822 0.020 
5 15. 716 o.m 
6 26 .m 0.097 

0.070 0, 046 
8 12.m U77 

12 . 037 0. 051 
10 31. 069 0.171 
11 0.177 o.m 
12 0.056 0.005 
14 -0. 020 o. 006 
I~ -0 .061 0.017 

. 16 0.287 0.021 
17 -0.009 0 .001 
18 -o.m 0.004 
19 0.015 0.011 

a " 20 0 .152 0.003 
21 0.015 0.003 
22 -0 .127 0. 080 

' 24 0.031 0. 004 ·, 
I 25 -0.0?6 0 .004 
l~ 26 -0.006 o. 004 

27 1.m 0. 008 ,.,, 
28 4.bCl o.m 
29 0. 012 o. 000 
30 3.rn 0.014 
31 0. l 28 0.014 
•o J. 31.597 0.100 

IN 33 1.491 0. 014 
34 -0. 081 0.022 

r 35 -o .m 0. 005 

t'> 36 36. 461 0.178 
37 -0.230 0.069 

°' 
38 o. 03 0 0.013 
39 -o.m 0.012 
40 0.010 0. 005 
42 0. 008 0. 01 I 
43 IU04 0.086 
44 53 . 137 0 .301 

45 0.654 0.004 

denti tr I: sm m mBAD Identity 2: Direct 
ask nm : ALL_m 
11ple Veighl : 1.0000 Solution Volm : 1.00 
n·Pt1k lnte irilions : 3 0/Heik lnt ea ritions : 1 
--------.. ---- ... ------- --------- ... --- ------- ------ -- --------..... ----- -----

Zr Sr Ii Ta 
( ppb l (p pb ) ( P,bl ( ppb l 

WH C-SD- WM-OP-025 
Addendum 13 Rev o 

Ha Sn Si 
! p,al (pp~) (,pb) 

10466.m -o.m -1 886 .509 IOOJU7I 16 40434 . 783 18.414 8206.837 

66,292 0.023 21.m 3U85 6354.709 10.m 50.648 

--

Al 
(ppb) 
47'5 .381 

21.011 

1.66 



R.U , U33 3. 849 1. 127 o.m 

V in Ca Li 

( opb l I ppb) I ppb ) r ppb) 

,a mos .m -30.642 -2. 861 -3 . 157 

• D, m .200 I. 337 1. 097 0.579 

u .~. o.m U64 38. 332 18. 343 

re Ci Cr Md 

( prb) ( ppb) ( ppb ) (p~~ ) 

'I n -1.761 -2Ul3 ,.rn -15 6. m 
. p. 3.m 0. 491 t. m 36.054 

P. . S. D. m.m 2. 04 3 4 7. 36 5 23.099 

"g A5 Na 
( poh) (ppb) (ppb ) (ppb) 

ean ms.m -2.m 5092 .807 0. 006 
J. 61. 746 0. 000 18 .059 8.m 
R. S.D. 1.168 0. 000 o.m mm.m 

Ti Cd l 
( ppb) I pµb) (pp~) ( ppb) 

HR mo.m -6.m 7.m -1 48 .177 
24. I 18 2.703 U02 n.m 

U.P. o.m 43.367 31. 458 49.m 

Tl ...,, 
( ~pb l 

~r., 5024.063 
30,653 

i, UJ0 

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

;irrfc\ed Cr,1.1~1., 51 .• li,lic, 
,Ci'nm : ALL_m 

1:10 pr, Jmm 23, 1992 

aole Vei ghl : 1.0000 Solutia~ Vol uae : 1.00 
n-Peal: lnl eqrations : 3 0fHuk lnle~r•tions : I 

r,, lyte Chan nel "ean lpulses 

2 
3 

a 5 
6 

,I 
I 0 

:n II 
u 12 
. i 14 
,~ 15 

0.009 
o. 010 

-o.m 
-0. 001 
I. 526 
0. 006 
0.719 
I. 551 
0.074 
5.751 
2.218 

-0. 002 
2 .15~ 

S.D . lpalm 

0.006 
0.002 
0.012 
0.008 
0. 016 
0.015 
0.002 
0.0!1 
o.m 
0. 035 
0.015 
0. 008 
0.020 

'-R.S.D. l~alm 

0. 387 sa.m o.m o.m 

Co ~i . l• Ett WHC-S0-WM-DP-025 
fppb ) ( ppb) I ppb ) ( ppb) Addendum 13 Rev 0 
-12, 11 8 82.1 02 -2U75 -6. )03 

U64 4.979 U06 0.260 
33.m 6. 064 23 .m 4.000 

Ce 51 Bi r 
( pph) I pp b) ( ppb) ( ppb) 

-9~.rn -34 l.387 -2.338 mo~.m 
1c.m 10.m U 20 52.056 
11.060 3. 064 ?,4-)6 o.m 

fto Se Ag P, 
( ppb) ( f pb) (ppb) (,Pb) 

9996.833 mo.m U91 -128.587 
31.639 41.978 6 .837 a.m 
0,316 0.133 136.976 6.656 

~n Sb V ie 
( ppb) (pp') ( ppb) (p pb) 

o.m 5.521 9856.937 9914.370 
o.m 60.509 S9. 841 56 .231 

119.m 1096.084 0. 607 0.567 
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16 2.022 0.009 

17 -0.00 5 0.001 
18 -0. 085 0. 007 
19 !. 56 3 0. 00 3 
20 3. 076 0. 01 9 
21 1.m 0.006 
22 0.023 0. 03 1 
24 0.026 0.002 

25 -0.038 0.003 
26 a.m o.rn 
27 0.011 0. 003 
28 o. 012 0.018 
,0 
LI 2. 370 0.016 
30 0. 401 0. 007 
31 0.880 0.029 
32 I. 560 0.007 
33 o.m 0. 005 
34 1.m 0.004 
35 o.m 0. 006 
36 3.653 0.025 
37 11. 993 0.167 
38 2.394 0.021 
39 o.m 0.009 
40 5. 0.l0 0 .040 
42 o.m 0.004 
43 o.m 0.004 

, M H 2. 630 0.023 

M 
45 0.010 0. 003 

.... ------------------------ ... ----------- ----... -----------.. ---- -------- --

r':' 

CCV-3 ldenti \y 2: CCV 1:10 P" ,hmry 23, 1992 
m nm : All_SI~ 

1. 0000 Solution Voluae : 1.00 
,- a, ln\eor•lions : 3 Off-Pe~k ln\eqra\ions : l 
. ------- -----... ----... ---------- ----------... ------------------..... ---------

,a 

. o. 
R~. 

'~" 
J. 
R.U. 

, an 

. D. 
R.U. 

Zr 
(pp~) 

-15.714 
2 .604 

IU70 

V 

ropb) 
81.770 
31. 287 
j8.m 

Fe ,-. 

( ppb) 
504 .273 

0 .823 
0. 163 

( ppb) 
-14. l 29 
20. 827 

Sr 
(oob) 

-0. 577 
0.061 

10 .m 

Zn .__ 

I rot,) 
467.032 

3.EI 
o.m 

Ca -
( prb l 
m.s29 

3.219 
0.685 

ftq_ 
(ppb) 

rn.1ao 
3. 416 

Ii h 
(ppb) (ppb) 
-238.083 -10.205 

12. 741 5. 31 l 
5.351 52. 048 

Co Li 
(ppb) ,_ (ppb) 

m.020 -1.290 
3.419 0 .808 
o.m 62.663 

Cr tld 
( ppb) ( ppb) 

516.330 -91.m 
2.691 H.125 
o.m 15 .360 

As -- Hi_ -( ppb l (ppb) 

m.m m,902 
8. 780 17.779 

WHC-S0-WM -D P-025 
Add endum \ 3 Be v O 

Hg Sn Si 
(ppl) (ppb) ( ppb) 

-m.rn 3. 148 394.447 
1m.m 3.504 1.m 
m.m 111.327 o. 290 

Co_ Ni La 
( rpb) ( prb) ( ppb) 

510.m m.m -U33 
4. 770 2. I 37 4.m 
o.rn o.rn 75 . 007 

Ce s, h_ 
(ppb) ( ppb ) ( ppb) 

-106.312 -166.m m.m 
4.897 8.597 3. 083 
4.607 5 .158 0.608 

"o - Se.__ Aq .__ 
( ppb) ( ppb) ( ppb) 

491.661 498.402 m.120 
2.m 13 .845 1.146 

Al_ 
(ppb) 

m.m 
U69 
1.040 

Ea 
( ppb ) 

-1.75& 
o.m 

2s.m 

(ppb) 

4.637 
20.022 

rn.m 

Pb ~ 
( ppb) 
m.m 
11.644 

j_68 



U.D . 

0 ln 

' 0. 
U .v. 

.L 
u.c. 

1~7.m 

Ti - -
( D~b ) 

504.968 
3.445 
0.682 

IJ._ 
I pob l 
m. 304 

18 .606 
3. 756 

UH 1.739 3.824 

Cd -
,_ 

~ 

( iPb) ( ppi ) ( ppb ) 

506 .847 m. rn 50• !. 658 
1.m 4.216 S !. 387 
l.388 o.882 l.027 

mec\ed Counts Statistics l:12 P~ Jmuy 23, 1992 
, sr. nm : ALL _m 
mle Weiqhl : 1.0000 Sol»tion Yolm : 1.00 
, -Peak lntwations : 3 Off-Peik Inte9ntions : I 

- .. 

:,-. 
; M 

3 
5 
6 
7 

9 
10 
ll 
12 
l 4 
l 5. 
16 
17 
18 
19 
20 
21 
22 
24 
25 
26 
27 
28 
29 
3v 
31 
32 
33 
34 
35 
36 
37 

U. Jpa!m 

-0. 001 0.003 
-0.008 0.001 
-0.071 
~o. 004 
1.526 

-0. 028 

0. 022 
0.012 
0 .023 
0.038 

0.098 0.003 
0.412 

-0. 061 
0.041 
0.052 

-0, 015 
-0.017 
-0. 087 
-0. 006 
-o.m 
-0. 00 7 

0.038 
-0.005 

o.m 
o. 021 

-0.032 
-o.rn 
0.016 
0.005 
0,001 

-0. 00 7 
0,040 
0 .014 

-0.049 
-0 .110 
-0,0ll 
-0 .110 
-0. 066 

0.015 
0.006 
0.005 
0. oos 
0. 006 
0.015 
0. Ol 0 
0.001 
0.004 
0. 003 
0.001 
0.002 
0.055 
0 .008 
0.003 
0.007 
0. 002 
o.m 
0.001 
0. oos 
0.022 
0. 004 
o. 007 
0.003 
0. 006 
0,004 
o.rn 

,R.S.D. hulm 

-: 

o.rn 2.778 0.218 2.482 

WHC-S0-WM-DP- 025 
~I\..- Sb ...... y ._ ~p '-- Ad den dum 13 Rev O 

(ppb) ( Jpb l t ,pb) ( ppb) 
504.420 m.m 508.159 m .006 

4.062 19.888 U08 U12 
0. 805 4.642 o.m o.m 
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WHC -SO-WM-DP-025 
38 -U09 U20 Addendum 13 Rev 0 
39 -o.m o. 006 
4l -U07 0.007 
42 -0.008 0. 010 
43 v.m 0. 002 
44 -0. 00 7 0. 00 1 
45 -0. 054 0. 00~ 

'entity 1: m -3 IJ ,n\i \y 2: CCB 1:12 Pff JJ nu.ry 23, 1992 
isk nm : All m 
i1 ple Wei ght : 1. ,)000 SoMion Yolu 1e : 1.00 
•d!1l lntegr ation s : 3 Off -Pea~ lnt ear at ions : 1 
~ ---------------- -- -------- --------------------- ------------------ ---

Zr s, Ii h Hg Sn Si Al 
( ppb) ( pp b l (pp~) (pp~) ( PP• l (ppb) (ppb) ( ppb) 

ian -20.599 -1.m -53 .062 -12. 331 -630.m -U79 -I 5. 180 -33. rn 
J. 1.399 o.m 22. 761 7.m 1m.m 8. 947 1.m 6. 249 
U.D. 6.792 3.061 42.m 62. 718 m.m 183.382 12.m 18.422 

V Zn Cu Li Co Ni la Eu 

" lppb) (ppb) ( ppb) i ppb) ( ppb l I pp) l ( ppb l ( ppb) 

ean -106.m -U.785 -3.635 -2. 580 -1.731 -7. 150 -8.150 -1.rn 
7. 790 o.m 1.145 0. 622 3.m 2. 41 2 2.m o.w 

~ D. 7.315 9.9b4 31.496 24. l I 9 171.648 33.732 28.869 14.197 

,.,, Fe Ca c, Nd Ce 51 Ba 
( ppb l ( ppb) ( ppb) ( ppb l ( ppb l ( p pb) ( ppb l (ppb ) --

,Iii': -s.rn -43.291 -s.m -42.m -121.391 -149.794 -2. 907 39. 316 
0.823 o.m 0. 871 24.523 22.679 lo.317 9.406 16.017 
9.208 o.m 15. 613 57. 661 18.682 6.88.7 13. 969 40,740 

s ftq As Na ffo Se Aq n 
( pob) (ppb) ( ppb) (ppb) ( ppb l ( ppb l (ppb) (ppb) 

, in -17.327 -U40 -2U02 -H.m 2.321 22.m -4.223 -12.678 
,r.:- U90 0.127 6. 364 IUll 1.198 20. 868 o.m 9.975 

R. 5. D. 30,rn 2.510 21.m 25. l 06 s1.m 92.685 22.57! 78. 6 7 6 

Ti Cd r. ftn s~ V fe 
0' ip~b) (ppb) (p,b) ( ppb) I ppb) ( ppb) I ppb l (ppb) 

,an -t 923 O. lb8 0. 066 -220.682 -1.309 -86.414 5.098 0. 062 

.0. o.m 1.642 4.019 33. 64 I o.m ~4.420 I. 061 0. I 08 
U .D. 10.m m.m 6062.381 15. 244 53.m 62.rn 20.820 173.m 

11 
( ppb l 

?an 47 . 585 
,t,, 2s.m 

R. S. D. ~9.726 

----------------------------------------------- .. ---·--- -.. ----------·-

!meted Counts S\l tistic~ I: 14 P" Jamry 23, 1?92 
isk, : All _m 

,ht : 1.0000 Sola\ion Yelm : 1.00 
ntemti ons : 3 Off-Pea k Integrations : l 
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-- --------·- .. -.. ------------------.. --------------------------.... ----- --
Hiyte Chmel Am lpalm SJ. Xp1lm . ?R.U . lp~lm \✓fK-SO-WM-DP-0 25 
--------.... ----------.... .. -----.. .. .... -------------------.. --.... ------ ...... --- .. Addeneum 13 Rev O 

0.018 0.003 
0. 012 o. 003 

-~. l 07 0.018 
-0.033 0.007 

6 1.618 0. 006 
7 0.097 o.m 
8 2.682 0. 00 3 

270.799 J.331 
10 U46 0.026 
ll I. 213 Q.004 
12 0.210 0.001 
14 0.032 o.m 
15 -o.m 0.013 
16 0 .156 0,007 
17 -0. 003 0.001 
18 -0.077 0. 003 
19 1.654 0.010 
20 2. 032 0.003 
21 3.155 0. 018 

:de:" 22 0.082 0.022 
24 0.003 0.004 

.. 
25 -o.m o.oos a'"· 
26 0.017 0 .003 
27 1.508 0.026 

N) 28 12.m 0.075 
27 0 .204 0.001 

;M 30 -0.010 0.008 
31 -31,466 0.000 

0 32 0. 471 0.003 
33 0.060 0, 006 
34 -0 .116 0.001 

b ('\! 35 -0.030 o.m 
36 -0.056 0.087 

i- 37 0. 800 0.035 
38 3.790 0. 04 1 
39 63. 284 0.094 

n 40 o. 076 0,002 
b C,,. 42 0.001 0.003 

43 0.030 o. 004 
44 0.001 0.001 
45 -0. 063 0.003 

dentity 1: R942 Sas 13AP89!-7 ldpntity 2: I01H0tl 
asf, nm : All SI" 

1:15 P" Jinwy 23, 1992 

11ple Weight : 1.0000 Solution Yo lm : 1.00 
n-Peik lnlma lion; : 3 Off-Pe.k lntegrilions : 1 

Zr Sr Bi Ti Hq Sn Si Al 
(ppb) ( ppb I (ppb ) (,,bl (pp1) (PP~) ( ppb) ( ppb) 

-e1n -11.593 -0. 510 -9o.m -30.829 5413.043 24. 788 1689.986 112284.909 
i . D. 1.m o. 106 18.773 4,600 310.m 12.m 1.980 m.Sll 
. R. 12.698 20 .888 20. 684 14.920 6.851 50.623 0. l 17 0.492 

--

-- 1-71 



d J.698 0.010 -
10 6.rn 0.077 WH C-SD- WM-DP- 025 --

JI 22 .02 :i 0, 161 Addendum 13·Rev_ 0 ,, 
12 U01 0.019 
14 2U2! o.m 
15 8. 190 o.m 
16 U75 0.061 
17 o.m 0.001 
! 8 15.788 0. 054 
19 3. l 8~ o.rn 
20 12. 384 o. 04 0 
21 2.m o.m 
22 2.rn 0. 089 
24 o.m o.m 
25 o.m 0.024 
26 33.m o. 109 
27 o. 301 0.003 
26 0.976 0.029 
29 4.631 0. 031 
30 0. 803 0.009 
31 5.945 0.022 
32 6.266 0 .052 

e °' 33 0.330 o. 015 
g 34 3.451 o. 032 

35 o.m 0. 021 .. 
36 7 .297 0.045 

j M 37 44.315 0.350 
38 8.SU 0. 05 ! 

M 39 0, I 96 0.019 -
40 ? • 628 o.m -, 

r M 42 O.l92 . 0. 014 
43 2. 832 0. 024 
44 10.m 0. 056 
45 o.m 0.020 

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

len\ih 1: R946 Dio. m IMO ldenti\y 2: lmAA,2P48AL3848AB 1:58 P" Jmarr 23, !992 
is ~-,,~m : ALL m 

,I, -

mle ~eiqht : 1. 0000 Solution Yolu1e : 1.00 
)-FOJ Integrations : 3 Off-Pe•k lnteqra\ions : I 
------------- --.. ------- -- ----------------------------------------- ---

Zr Sr Ii f I Hi Sn Si Al 
( ppb ) ( ppb) ( pph) ( ppb ) (PP•) (pph ) ( ppb) (pp~ ) 

'ln 2101. I 77 2028.7H 718.m 1871. 918 310260.870 969 .887 3852.077 1331.358 
.D. 13.55~ 7. 089 24.095 31.759 400U08 29 .682 v.m 29.008 
R.S.O. o.m 0.349 3.354 1. 697 1.291 3. 060 0.712 2,17? 

ZR Ca Li Co Ni L• Ea 
I ppb) (ppb) (ppb) !ppb ) ( ppb) ( ppb ) !ppb) ( ppb ) 

;,n 8798J06 1919.822 1006.472 2088.553 1935.767 985.271 1063.m 1030.442 
. D. 109. 271 14.610 4.442 13 . I 69 23.105 14. 432 4. 706 3.541 

R. S. D. 1. 242 0. 761 o.rn o. 631 1.194 1.465 0.442 0.344 

Fe Ci Cr Nd Cp 51 h p 

( ppb) (ppb) (ppb) ( ppb ) I PP~ l ( ppb ) (ppb) I ppb l 
2"" 1rn.042 2044.m 1010.337 1070.158 1227.313 974.944 2040.200 2015.995 

I I. I 86 6.799 10. 399 39.m 71.605 71.867 6.632 22. 295 

--· 1.72 



.U.3. 1. 082 0.333 J.029 3.719 

~~ As )la 

( pp ) ( ppb) ( ppb) (pp bl 

eu l08U 63 1009.586 1022. 900 3597 .541 

. I. 32.929 b. 840 ll.634 13.793 

. R •• 3.033 0. 678 1. 137 0 .383 

Ti Cd p I 

I PP~) (ppbl ( pp b l (pp~) 

11n m.m 186U2 I 1761.578 !388.515 

. 0' b .1 22 1U02 10. l 06 111. 791 

LU. Ul3 0.788 o.m 8.051 

Tl 
( ppb l 

:ean m.m 
.D. 141.m 

; R.U. 16.952 

. ------------ ------- ----- ----- ---- -- ---------------- -- ----- ... ----------

ormted Coun ts Statistics 
as :" m: AL L m 
-a~ e WeiQh\ : 1.0000 Solution Yolm : 1.00 
.n·PM Intemtions : 3 Off·Peak Integrations : I 

naly te Channel "m lpalm S.B. lpulses tR.S.D. lpulm 
. -• 7------.... ----- ------------ ---- ----- -- --- --- ... --.. ---- --- --- -- -- --- -
r 0. 00 2 0.009 
. ... n 2 9. 000 0. 002 ,r 

, j 3 ·O. 227 0.022 
,""O 

5 -0.040 0. 012 j 

,j 6 1.510 0. 013 
,n -0.031 0.020 
i- 8 0.692 0.005 
,I 9 l. 500 o. 024 
. f"') 10 0.007 0.037 
.n 11 5.542 0.023 
U<J' 12 2 .148 0. 01 l 
.i 14 -0. 021 0.001 

D 2.018 0.006 
ii 16 i.m 0.022 

17 -0. 006 0. 001 
18 -0. 088 0.003 
19 I. 490 0 .026 

:1 20 2. 969 0. 021 
r 21 1.183 0. 006 
id 22 o.rn U51 

24 0. 020 0. 008 
;, 25 -0. 046 o. 002 

26 8.084 0. 044 
27 0. 014 o.m 
28 0. 031 0. 007 

:o 29 2.272 0.014 
30 0.388 0.004 

la 31 0.998 0. 01 I 

5.m 7. 371 o.m 1.1 Ob 

no St A! P\ WH C-SO- WM-OP-025 
I ppb l (pp b) (pp)) (ppbl Addendum 13 Rev 0 
1980 .886 m.m 1127 .117 959.270 

16.507 40 .458 10.029 37.219 
0. 8j j tm 0. 890 3.880 

"n Sb y Be 

IHbl ( ppb l I ppb I (ppb) 
965 .388 !~18.638 1m. 031 1987.177 

tm 1s .m 16.825 10.354 
o.m 7 .677 o.861 0. 52 1 

--
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32 t.m 0.016 WH C-S0- WM- DP~025. -
33 o.m 0.001 -

Addendum 13 Re v O -
34 I. 50 7 0.009 
35 0.247 0.010 
36 3.510 0. 02 5 
37 11.1 88 0.085 
38 2. 31 ! 0.030 
39 0. 790 0.001 
40 t821 0.029 
u 0.068 0. 0~4 
43 0.714 o.m 
44 2.m 0.013 
45 -0. 001 0. 004 

dentity I: CCH Identity 2: CCV 2:03 P" Jamry 23, 1992 
1sk nm : ALL Sift 
aple ~eight : I. 0000 Solution Yolm : I. 00 
n-Peak Integrations : 3 Off-Pe ak Inte grations : I 
--------·- ---- -- ------- -----·----·------------· .... ---------...... --------

Zr Sr Bi h Hg Sn Si AJ-

(ppt) ( ppb l (ppb) ( ppb l ( PP• I (pp~) ( ppb) (ppb) 

e~? -19.073 -o.m -216.090 -35.507 -1673 .913 -5.rn 376.408 418.170 
,J, 4.070 0,084 22 .680 7 .338 m.rn 4. 604 2.976 9. 821 
~ D. 21.m 0.m 10.m 20. 666 49.025 84.792 o.m 2.m 

M Zn- Cu Li C0- Ml_ la Ea 
-

( ppb l (ppb) ( ppb ) (ppb) , ( ppb) (ppb) (ppb) ( ppb) -
M 

1
P.a -12.837 m.m m .a5o -3.m m.m 480.358 -9. 508 -1. 951 

52. 330 2.012 2. 482 0. 102 1.342 5.127 4.075 o.m 
407.m ,,.m 0,514 3.158 0.276 1.067 42.m 11.m 

Fe.- ta_ Cr_ tld Ce St h, p 

( ppb l ( ppb) (ppbl (ppb) (ppb) ( p,b l ( ppb l (nbl 

e:!.. m.t93 rn. 111 m.m -78.039 -124.219 -190.m m.101 23. 133 
; • D. 0.m 3.m 2 .691 22. 918 22.rn U49 2.663 31.783 

• D. 1.752 o.m 0.548 29.368 18.398 2. 388 o.m 137.396 

0-- "~ - As Na .... fto..._ Se ..... A~ - Pl 
(ppb l {pp~) (p,bl- (p pb) (ppbl ( ppb l (ppb) ( ppb l 

i,an 7.767 492.631 488,225 537.884 m.m m.m SOUS! m.m 
: • D. 0.m 3.071 5.370 6.671 4. 926 2.762 2.824 18.231 
: R.S.D. 106.683 o.m 1.100 1.240 1.033 o.m o.m 4.011 

Ti-- Cd I l .._ ~n Sb y..,, It-. 
( ppb) (ppb) 

..__ 
( ppb) ( ppb l (H bl ( ppb) (P,~ ) (pp~) 

!ean m.m m.m 461 .508 4973.m 483 .500 m.m m .376 467.381 
d. 3.348 3.566 5. 889 U88 2. 870 2U44 4.071 z.m 
, R.U. 0. 689 o.m 1.276 0.070 o.m 7.185 0 .842 0. 521 

Tl 
(ppb ) 

lun m .293 
:.o. 2e.m 
'. 0 ~ • 6,762 

-----------_ .. ------------ .. --.. --- --------.... --------------------
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-

32 !.513 0. 016 WHc~so- WM- DP-025 
33 o.m 0.001 Addendum _13 -Rev ·G -. 

l 31 1.507 0.009 
) 35 o.m 0.010 

36 UIO o.m 
37 11. 188 o.m 
Je 2. 311 0.030 
39 0.790 0. 001 
40 U2I o.m 
42 0. 068 0. 004 

n o.m o.m 
44 2.m O.OJJ ·~ ·O. 001 0.004 

denlily 1: CCV-4 ldeAtll7 2: CCV 2:03 P" Jmuy 23, 1m 
~sk am : All SI" 
nplt Meiqhl : 1.0000 Solulion Volu1t : 1.00 

n-re•f. lnlP~nlim : 3 OfHe1k lnt e• r•lion! : I 

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

C\! l r Sr Bi 11 Hq Sn Si AJ-

(ppb) (ppb) (p , b) ( ppb) ( PP1 l (PP•} ( ppb) ( ppb) 

·19.073 -o.m -216.m ·35.507 ·1673.913 ·).430 m.m 418.170 

• D. U70 0. 084 22 . 680 7.338 020.rn •.m 2.m f.821 

~. ,I.HI 0.m 10 .m 20.666 49.025 84.792 0.791 2.m 

I',"') 
V Zn- Cu l i - CL Ni - l1 Ea -

M (p~bl ( rrb l (ppb) (ppb) (rpb) (prb) (, pb) I ppb) -

e~n ·12.837 448.373 m.m ·3.m m.m m.m ·U08 ·1.751 

~2. 330 2.012 2. 482 0. I 02 1.342 ~.127 tm o.m 
R.S.~. 407.642 U49 o.m 3. I ~8 0.276 I.W u.m 11.m 
~ 

Ft.- Ca_ Cr_ tld Ce SI h, t 
( pph l ( ,pb l (p,~) ( pph) (prb) ("bl (p pb) (ppb) 

e !.!!.. m.193 rn.111 m.m -78.039 ·124.219 -m.m 491. 107 23.133 
. D •. 8.413 3.m 2.691 22.918 22.rn uo 2.m 31.783 

ff~ D. 1.m 0.769 o.m n.m 18.398 2.388 o.m 137.396 

0- s "~ - h Na .... "o.__ -SP ..... .. - Pl 
(ppb) ( rpb I (p,.,- (pfb) (ppb) (ppb) I ppb) (fpbl 

ean 7 .167 m.631 m.m m.m m.m m.m m.m m.m 
• D. s.m 3. 071 ~.370 U71 4.926 2.m 2.824 18.231 

R. S. D. 106.683 o.m 1.100 1.m 1.033 o.m o.m 4.011 

Ti __ Cd I - r .... ~n - Sb y.., It-
( p~b) ,,,., '- lnb! ( ,,.) (ppb) 1,p.) (pp .) ( ,,., 

~•n m.m m.m 461.508 4973.461 m.~oo rn.rn 483.376 467.381 
J. 3.348 3.m 5. 889 3. 48 8 1. 870 24.0H 4.071 2.rn 
LU. 0.689 o.m 1.276 0. 070 o. m 1.m o.m o.m 

II 
(ppb) 

,,~n m.m 
• D. 28.420 
u h.7&2 

---- -- -- --- ------ ----- --- -- --- ·--- .. --- ------ -------- ----- ---- .......... ----
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mec\ed Counts Statistics 2:04 r~ J.nuuy 23, 1992 
llk nm : Al l _m 

0 iqht : 1.0000 Solution Volute : 1.00 
teg ralion s : 3 OfHeik Inteo ra tion s : 

nalrle Channel ~rn lpulm U. !pulm ~U .D. !pul se: 

0. 0 ! 0 0. 002 
-0.003 0. ooc 
-0.039 0. 021 

5 0.019 0.013 
6 !.517 0.010 

·O 7 -0.045 0.022 
8 0.097 0.007 
1 0. 393 o. 012 

lP -U37 0. O! 4 
11 0.053 0.007 
12 0.051 0.001 
H -0.011 0. 00 7 
15 -0 .00! 0.012 

ii . 16 -0.061 0.005 
l 17 -0.005 0, 002 
ul'? 18 -0.088 0 .001 

' 19 0 .008 0, 016 . M 
a 20 0. 208 0. 00 1 
r !""') 21 -0.017 0.007 
Id 22 0.086 . o.m 
~r--, 24 o.m U07 

25 -0. 0 24 U05 
26 -0. 009 0. 007 ,, U!O 0 .003 ro-
., 
28 0.027 0.006 

Q 29 0.007 0. 001 
30 -0.024 0.003 

,l - 31 o.m 0.009 
Q 

., 
J. 0.004 0.014 

e M 33 -0.055 0. 009 

' 34 . -0 .117 0.004 
~ 0' 35 -0.006 0.015 

36 -0. I 00 0.002 
37 -o.m 0.024 
38 0.0 1! o.rn 
39 -0.047 0. 004 

4Q 0. 004 o. 003 
42 0.001 0.005 
n 0.018 0.002 
4~ -0.007 0.002 
45 -0. 062 0.005 

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

den\i\i 1: m-4 Identity 2: m 2:05 Pft Jmu y 23, 1992 
ask nm : All _51ft 
asp) · iht : 1.0000 Solution Volute : 1. 00 

,egr•tions : 3 Off-Feak Integ rations : l 
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-
Zr Sr h T • Hq Sa 5 i Al --

( ,,b ) ( pp b l (ppb ) {?pb ) ( pp_s l 1,t1t) - - _ (ppal ( Plj) WHC-SD- WM-DP-025 
-!U62 - I. I 00 -l ?.200 2.rn -1173.913 - -8.814 - -15 .839 -41. m Addendum 13 Rev 0 

,n 
~ 0. 700 0.152 21.793 , . 8.144 m.m 5.123 U82 4.815 

u.o 4.m 1.1.Bll 113.502 m .024 54 .m 58 . 132 29.561 11. 590 

h Cu Li Co Mi Li Ea 

{ ppb) ( ppb ) (ppb) ( ppb) ( ~pb) ( ppb) ( ppb l ( ppb ) 

, an -73.m -~l. b8 3 -3.m -2.172 2.046 -2. 779 -U75 -1.951 

D. IU84 o. m 0.837 0.722 2. 716 1.262 9.4!l 0.ObS 

R. S. D. 2U7 5 1. 405 21.2 ]5 33.m 132.m 4U96 :m .969 3. 333 

Ve Ci Cr ~d Ce St Pa 

( ppb l ( pp b l (ppb ) ( p pb ) ( ppb ) ( ppb ) ( ppb) ( ppb) 

-an -4.249 -IUll -10. 603 -60.268 -126. I 04 -125.969 -U41 -4 .610 

. 0. s.m o. 190 U40 22.736 19.792 14.891 o.m 1s.m 

LU. 120 .m I. 313 27.726 37.724 1s.m 11.821 17. 027 398.036 

"g As Hi "~ Se Aq Pb 

(ppb) ( pp h l . I ppb l I ppb l ( ppb) (prb) ( ppb ) ( ppb) 

'•" 8. 207 -3.m -43.863 4 7. 629 -0.844 U26 -6.447 -3.m 

D. 6.m 0.219 3.414 5.497 4. 389 24.346 1.271 27.347 

R. S •• 77 . 4 81 b.000 7.783 11.m 520. 080 m.869 19.713 905.829 

Ti Cd ' "" 
Sb y B, 

I"':' (pp~) ( ppb ) ( ppb) (ppb) ( ppb) (p pb ) ( ppb ) (ppb) 

, 1n -3 . 613 -1.863 U~4 -79.701 -o.m -33.092 o.rn 0.124 

J,I") 0. 271 I. 009 3. 044 25.155 o.m 27. 210 1. 446 0.323 

R.S.D. 7. 500 54.rn 75.28l 31.562 m.m 82.226 618.322 m.762 --
I"") 

...r. Tl 
( ppb l 

, an, -13.361 
.D. 34.689 

R.~ . m.m 

------ ---- ---- ------ -- ------------ --- ---- -------- ------ ......... --- ---------

M 

1rr~eo Count; S!a!istics 2:07 P" ,hnmy 23 1 1992 
isk nae : All SI~ 
mle Veiqhl : I. o,,oo Solution Yolnae : 1.00 
-, -real Inteorations : 3 Off-Peat Integrations : 1 
--- -- ------- -- --- --- --- ------- -- ----------·-- ------ --- ---- --- ------- -

ialy!e Channel "ean lpul ses U. lpulm ZUJ. J.palm 
----------- .. -------------... --- ---... ----- -----------------.. -.. -------- .. --

0. 026 O.OOB 
2 0. I 19 U06 

-0. [20 0. 008 
5 -0.034 U2I 
6 t.rn 0.019 
7 5. 829 0. 088 
8 0. 540 0.009 

605.033 3 .257 
10 -0.023 0.024 
11 0.262 0.004 
12 0.059 0. 005 
14 -0.016 0. 005 
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15 O,OH o. 004 
lb -0.076 0.008 WH C- SO- \m-D P---02'5 · - -

Addendum r3 Re v . 0 
-

17 -0 .04 5 o. 00 2 
18 0.071 0.007 
19 298 .879 2. 382 
2•) 112U% 5.103 
21 0. 006 o.m 
22 3. 524 0. 08 9 
24 0.025 O.v!G 
2~ -8 . 614 0.004 
26 O.OH o.m 
27 0. 021 0. 001 
28 2.m 0.033 
2? ? I 8. 001 5. 2BO 
30 0.113 0.004 
31 o.m 0.008 
32 -0.01 I 0.012 
33 -0. 062 0. 009 

g 34 -0.IH 0.002 
b 3~ -0. l 00 0.009 

36 -0.067 0.009 

du, 37 0 .329 o.m 
38 -o.m o.m 

M 31 -0 . 032 o. 004 
n 40 1.673 o. 012 
bM 42 -0.004 0.004 

43 0. 022 0. 004 
l"> 44 -0. 000 0.002 

-
JM 4~ -0.079 0. 008 -

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

d~\y I: !CSH Identity 2: !C SA 2:07 r~ January 23, 1992 
ast nm : ALL m 
a~ ~eight : - I. 0000 Solnlion Yo lm : 1.00 
n:l!:r lnt~gnticn s : 3 01Heat Integrations : I 
---------------- ---------.... -- .. --------- .. ----.. ----------... .. - .. ---.. ------
M Zr Sr !i la Hg Sn Si Al 

( ppb I ( ppb I (pp~) ( ppb) ( ppl) ( ppb) (ppb) ( ppb ) 

~m-- -8.082 3 .81 I -104.030 -31. m ms2.m 1377.987 276 .531 251126.081 

. ~. 3.rn 0. 236 8. 378 13. 446 1220 .687 20.789 5. 988 1m .020 

R.U. ~2.778 6 .1 90 8.054 43.020 4.m 1.509 2.166 o.m 

V Zn Cu Li Co iji La Eu 
( pp b) ( npb l (ppb) ( oo b) I ppb l ( ppb) ( ppb) (ppb ) 

:~an -52 . 782 · 23.054 -2 .W -2.m 5.m -4.36? -169.m 8.rn 

. 0. 34. 406 0. 361 I.OU o.m 0.829 1. 790 6.225 0.423 

. R.U. 65 . m U65 48 . 338 19.843 14.83? 40 . 963 3 .666 5. 03 1 

Fe Cl Cr Nd Ce S1 h p 

( ppb ) I ~pb) (ppb) ( ppb ) (p pb ) ( ppb l ( pph) ( ppb ) 

'?1n 97691.997 190229.105 -0.976 102. 354 -1 09.139 -2570) . 058 o.m 7 I. 683 

; • D. 778.656 m.635 l.691 35.196 27 .267 12.036 0.347 b. 936 

. U.D. 0.797 o.rn 173.237 34 . 386 24.984 0.047 50. 171 9. 676 

s "Q As Ml "o Se Ag Pb 

( oi:b) ( ppb l ( ppb J (ppb) ( rpb) ( ppb ) ( ppb J (ppb ) 

i .. .... 83U71 201167 .801 133 .297 7?. 997 -5.185 -17.298 -5.494 -172.657 

1.78 



J. 
UJ. 

' in 

. D. 
U.D. 

?ln 

J. 
F..'.i.D. 

30 . 502 
3.m 

Ti 
( ppb) 

U58 
1.m 

14 Ul3 

Tl 
( ~ob l 
-m.m 

54.623 
42 .600 

l!F.117 U30 4.m 
o.m 3. 378 5. 85~ 

Cd 
( ppb) ( p pb l ( ppb ) 

16. 793 -93. l 37 10. 930 
l. 046 0. 911 21.219 
6.232 0.?78 194.140 

------- ------ ------ -- . ------ ------ ------------------- --- .. -- ·---------

~meted Counts S\atis\ics 
ask nm : Atl_m 

2:09 Pft J.nwy 23, 1992 

Hple Veiqht : 1.0000 Solution Yolm : 1.00 
n- : Integritions : 3 Off-Pea~. ln\egritions : 1 
--·------- ------- -- -- -- ---------------- -------- ------ ----------------

s, ; , lpulm 
-- -- ----- --- ----- -- --- ---- ------------- --·-·------------ -- ---·-------

r 
I M 

IM 
0 

: ] 

. l 

°M 
Ii 
.a 
:u 

a 

:r 
Id 

\ ~ 

10 
, . . , 
1o 

3e 
~Q 

Ob 
ii 

6 
7 
8 

10 
11 
12 
14 
15 
16 
17 
18 
19 
20 
21 

28 
29 
30 
31 
32 
33 
34 
35 
36 

0. 013 
o.m 

-0 .158 
·0. 020 
I. 966 
U85 
0.rn 

613 .133 
0. 036 

11.m 
2.213 

-0. 032 
2 .084 
3.978 

-0.046 
0.051 

303.954 
1135. 921 

1.260 
3. 504 
0.014 

·8.598 
s.m 
0.023 
2.203 

930 .494 
0 .10~ 
0.1?2 
o. 006 

-0.004 
3.m 
0.m 

·O .061 

0.009 
0.006 
0.010 
t).009 
0. 008 
0.036 
0.012 
2 .04~ · 
0.017 
0.037 
0.011 
0. 008 
0.015 
0.023 
0.001 
0.004 
1.124 
3.144 
o.m 
0.077 
o.m 
0. 016 
0. 020 
0. 002 
0.023 
2 .171 
0.017 
U35 
0. 009 
0 .007 
0.006 
0.013 
0.022 

3.m 27 .1 66 0.635 16.433 

66 . rn . 151-.m - ll.i67 9.518 WHC-S0-WM-DP-025 

ftn Sb y Be Addendum 13 Rev 0 

( ppb l ( ppb) ( p9b) (ppb) 

32.822 -60.672 Ul3 I. 368 
0,6q5 20 . 883 2.893 o.m 
2 .11 7 3U2v 96.003 20. 830 
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Jl 2.i., n 0.034 
38 -o.m 
39 -0.147 

0,013 
O.O ll 

WHC-SD-WJvt,,.Dr-02 5 
Ad den-durn 13 Re-'1 0 

40 6.66 1 U!8 
42 -•.? 2? 0.007 
u o.m O.OCl 
14 2,699 UOb 
0 -0 . 0 )4 o.m 

:?nli \y !: iCSAH ldenlily 2: ICSAB 2:10 P" Jmary 23, 1m 
,sk nm : ALL_S!N 
imp!e Ve ight : l.0000 Solution Yolun : l.00 
,-Peak lateqralions : 3 Off-Pear. Integrations : 1 
---------- ---------- --------------------------- ----- -----------------

Zr Sr Bi la Hq 

(ppb l f ppb l (ppb) ( pph l ( PP1 ) 

, in -!U35 3.381 -l4U76 -22.749 28065.m 

. D. U70 0. 246 10. 900 s.m m.165 
u.,. 27 ,000 7.m 7.561 25 . 287 l.893 

""' V Zn Cu Li Co 
( ppb) I ppb) I ppb) (ppb) (opb ) . , 

28. 003 981,849 497.737 -4.m 494. 32? ,an 
.n 2U77 3.276 2.567 0.834 3.494 
R.SJ. 86.337 o.rn 0.516 19.m o. 707 

M 
Fe Ci Cr Hd Ce ,..,, 

( ppb) {ppb) ( ppb) l ppb ) ( ppb) 

mso.rn 192193,801 m.863 79. 088 -!3?.299 

367.421 532.009 3.560 33 .m 3z,m 
(1 , 370 0.277 0, 679 42,408 23.350 

Ng As Na "o 
(Dpb) (pob) ( pp b) ( ppb) (ppb) 

,;ii' 835.?U m902.691 121.456 39. J83 9.000 

t ?. o. 
21 ,756 m.762 21.702 21.659 2,836 

2.b06 0.233 11 .m 5U96 1mm1.134 

0-, 
Ti Cd "" I ppb l I ppb l I ppb) (ppb) ( ppb) 

2l0 l. 71 b I 000. 808 -93.137 -8 1. 715 532.668 

.D' 3.0)1 i.m 2,631 68.624 1.544 
u .~. J7U9I 0. I 42 2.825 83.YSO o.m 

II 
I ppb) 

2an 15. 241 
J, 36.541 

R. S. D. 80.769 

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

orre· "ounts Statistic~ 
. ALL!m 

2:11 P~ J1nmy 23, 1992 

!ioh I : 1.0000 Solntioft Vo luae : 1.00 

SA Si 
( ppb) ( ppb) 
1438.423 269. 931 

8.581 7,984 
o.m 2.m 

Wi La 
(pobl (ppb) 
962.IH -171.153 

5.499 2,353 
0.572 1.375 

51 Ba 
( ppb ) ( ppb) 

-25661.393 m.m 
46.169 l.196 
0, 180 0, 232 

5, Ag 
( ppb ) (ppb) 

34.290 1060.182 
20 . I 38 I. 984 
5a.m 0, 187 

Sb V 
I ppb) lprb) 
-148.929 508.853 

39.rn 2.893 
26.277 0, 568 

Al 
(ppb ) 

mm.m 
m.oa0 

o.m 

En 
(ppb) 

7.067 
0.271 
3,831 

p --
(prb l 

87,866 
10.m 
12 .m 

- Pb 
( rpb) 

83 l. 287 
23 . 287 

2,801 

~e 
( ppb ) 
m.m 

I.W 
o. 231 
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ily\e Channe l h n !palm 5.). 1pu lses ZR.SJ . lp ulses 

I o.m 0.003 
2 0.012 0.003 
3 -0.042 O.OH 
5 -U30 v. 0 I 1 
6 Lm 0, Q~ 6 

7 0. 004 0. 038 
g 0. ! 09 ~.002 
? c.w 0. 0 lb 

1(1 ·0. 008 0.016 
II 0. 057 o. 008 
12 0.055 0. 003 
14 -o.m 0.007 
15 ·O. 006 0. 008 
lb ·O, 088 0.014 
17 -o.m 0.001 
18 ·0.069 0. 006 
19 0 .016 0.006 
20 0-260 o.rn 
21 ·0. 002 0.001 
n 0. 161 o.m H 

• J 24 0. 041 0. 00 2 

M 
25 -0.009 0.004 
26 0.005 o. 0011 

i'? 
,1 0. 0 I 3 0.004 L I 

28 0.024 . 0'.010 
M 2? 0.042 0.012 

3~ -0. 002 0. 007 
, .. 31 0. I 46 o. 009 

: O"' 32 -0.003 0. 007 
33 -0.039 0.007 

N 34 ·0. I Ob 0.003 
35 -0 .015 0.009 
36 ·0.092 0.003 
37 -0.058 0. 017 

l"? 38 0.013 0.019 

0--
39 ·0.049 0. 003 
40 0.010 0.002 
42 ·O. 010 o. 007 
43 0. 024 0 .002 
44 ·O . 006 0.00 1 
45 -0,052 0 .003 

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

!,ntity 1: m Identity 2: Rinse 
;s·r nm : AL L SIN 

2:12 r" ,lanmy 23 , 1992 

, aple Veighl : 1. 0000 Solution Volute : 1.00 
deal Integrations : 3 Off-Pe al lntegnlions : 1 
--.... -.. ---- ... ---------------------- -----------.. --.. --------- ------------

Zr Sr ti h 
( ppb l ( ppb) (pp~) (ppb) 

Hg 
( ppl) 

~H C-SD- WM- DP-025 
Addend.um_ 1~ Rev 0 

Sn Si 
(ppb) I ppb l 

:an -s.m -0.496 ·22.6?! -29.128 -mus3 2.676 -8.360 

.D . 1.212 O.116 43.m 9.207 407. 282 9. 074 1.m 
LU . IU87 23 . 406 199 . 699 31. 608 16.729 339.142 18.232 

--

Al 
( ppb) 
-10.800 

6.677 
61. 818 
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w ?n Cm Li 
I ppb) ( ppb I I prb l I ppb) 

, in · 32.02t ·41. 326 · 3.016 -2.rn 
23 .277 0. 6 14 0. 8t l 0. 66P 
77 , 68j 1. 63 1 26 .657 2U48 

Fe l, Cr lid 

( ppb) ( ppb) (ppb) ( pp b) 

? in -1.m ·5.722 -U04 -26.772 
. D, 2.0 41 2,478 0.242 IU27 
R.U. 133 .868 43. 31 2 s.m 5U83 

"g A, Na 
( pp b) ( ppb) ( ppb) ( ppb) 

i in 4.666 Ul8 -1s.rn 10.932 
• D. 11.083 2.657 9. 060 5. 747 
R.U. 23 7.~41 66. 133 60. 19b 52. 566 

Ti Cd B 

( ppb l I ppb) ( P, b) ( ppb) 
,an -2.m o.m 4.508 -?1.m 

-~ o.m 0.708 3.715 IB.m 
R.U. 13.m 133. 083 s2.m 20. 1 l l 
' . 
M Tl 

( vPb I 
56. ?61 

J, 22.m 
rr.:li , D, 39.686 

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

1Nc!ed Co unts Statistics 
isk nm : ALL_m 

2:14 Pft Janmy 23, 1992 

'l"l'!M e Veight : !.0000 Solution Volute : 1.00 

µ; ar._In teorations _: __ 3 ___ Off-Peak_ ln tegra lions_: __ 1 _______________ _ 

· Yle Channel ne~n !pal;es U. (pulse, ?F..U. lpulses 

0. 012 0. 006 
0 .001 0. 001 

3 -0. 044 0. 014 
5 -0, 008 o.m 
6 1.505 0.001 
7 -0. 029 0.021 
8 0.113 o. 005 
9 0. 353 0.011 

10 -0.027 0.027 

11 o.m 0 .009 
12 o.m 0. 001 
14 -0.028 o. 007 
15 0.407 o. 006 
16 o.m 0.020 
17 -o.m 0. 001 
18 -0.092 0. 005 
19 0.006 0.003 

- •. 

Co fli l l E!i WHC - SD-WM-DP-025 
I pp b) · 1pp} )" (ppb) ( ppb I Addendum 13 Rev 0 

1. 023 -7-,230 -6. 791 -,J.m 
1.rn 3,307 2.353 o.38 1 

1,9 . rn 45 .m 34.m 54 . 930 

Ce Sa P., ~ 

( pr b) ( ppb ) lp pb) (ppb) 
-62.m -77 .327 -1. 667 18.m 

5, 886 12. 379 0. 000 28.030 
9.341 I 6. 034 0. 000 rn. m 

"o Se Ag Pb 
(ppb) ( ppb) (p pb ) I ppb) 

-2.954 52.348 -2.m -18 .715 

2.282 19.404 0.917 16. 433 
77.262 37. 068 32.226 8 7. 808 

"" 
Sb V !e 

( ppb) ( ppb ) ( ppb) (ppb) 
0.406 -97. 446 4. 403 0.373 
0. l 52 37.m 1.061 o. 108 

37 .m 38. 531 24.106 28. 866 

1.82 



-
WHC - SD~WM-OP-025 0.208 0.00 1 

. 

20 
21 0.0~6 0. 002 Addendum ,1? - Rev 0 -
22 0.025 0.020 

24 0.025 0.007 
25 -0 . 02 4 0.00~ 
26 -0.007 UOl 

27 0.011 0.002 
28 0. 00 5 0. 00 5 
29 0. 009 o. 001 
30 -0 .005 0.012 
31 0. l 07 U20 
32 -0.000 0. 00 ~ 
33 -o .rn 0.013 .. 

34 -0.052 o. 00~ 
35 -0. 002 0.008 
36 -0.099 0.004 
37 0. l 14 o.m 
38 -0. 006 0.008 
39 -0.047 0.003 
40 0. 306 0.003 
42 0.033 0.008 
43 0 .163 0.003 
44 0.046 0,001 
45 -0. 064 0. 005 

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

M 

dEJt y I: CRH Identity 2: CP. I 2:1 4 Pft ,Tamry 23, 1992 
ask nm : ALL _Slft --
a.J'fe" Weight : 1.0000 Solution Volute : 1.00 
n-Pe1' ---~ 

1eqr1lions : 3 Off-Peak Jnteqratim : 1 
-- -- ------------------ ------__ .., ----------------------------

Zr Sr Bi Ta HQ Sn Si Al 
( ppb l (ppb ) (ppb ) ( ppb ) (pp1 ) (ppb) I ppb) (pp~) 

el -H.341 -0.966 -24.088 -!U82 -2000.000 -U36 -tm -ss.m 
.B. i.m U23 15.044 6.37? 37.m U78 2. 976 4.557 
R':'r.11. 11.m 2. 406 62.454 42.860 1.883 95.862 52.030 7.835 

i"? V Zn Cu Li Co Ni la En 

0' 
(ppb ) I ppb ) I ppb) I ppb l ( ppb ) lppb) ( ppb) (ppb) 

em -~9.m -1.m 4U78 -3.971 ?a .m 73 . I 21 -1. m -2 . 189 

. D. 38.260 0.770 0. 134 0. 737 1. 416 4. 818 4.075 0.334 
R.S.D. 64.342 41. 750 0.303 1s.m 1. m 6.589 300.114 IU42 

Fe Ca Cr Hd Le 51 Ba 
(ppb ) ( ppb ) (pp~ ) (ppb) (ppb) I ppl ) (ppb) I ppb) 

ean -4.794 -IU/3 15.625 ·87.685 ·110.082 -126.962 -2 .m 4.637 
• 0. 1.132 0.098 0.837 8. 842 20.842 13.m 0. 070 14 . 438 
R.U. 23 .621 0.66l 5.357 10.084 18.933 IO .834 2.961 311.333 

ftq As Na fto Se Ag Pb 
(ppb) I ppb) (ppb ) (ppb) I ppb l I pph) (pp b) (ppb ) 

ean -17.963 -3.287 -19.m -12.776 -U04 2UO~ 14. 100 3. 622 

. '. s.m o.m 14.876 1, . 125 1.675 38.908 1.116 14.068 
R.U . 30. 381 7.678 7U06 94.902 83 . 551 m.m 7.914 388.427 

Ti Cd K 

"" 
Sb V ,, 

I ppb) ( ppb) (pob ) (ppb) (ppb ) ( ppb ) ( pfb) ( ppb) 

183 



lA 

J. 
R.U . 

.D . 
R.SJ. 

-3.m 
0.513 

11.561 

Tl 
I opb l 

-2 '.·, 1J8 I 
31.216 

128.484 

mede~ Cour.11 St.atistic1 
•I~ Qm : ALL 51" 

7.745 0. 663 -83 .729 
1.178 t.m 1s.m 

!S .HS m.m 22.046 

2:16 r" Jamry 23, 1992 

ll01e Veioht : 1.0000 Solntion Yolm l 1.00 
·, -Peak Intearations : 3 Off-Peak lnleorations : I 

, a!yte Chaml "m Kpulses SJ. Kpulm 

IM 

,,M 

e-

' ,M 
,dO-

lQ 

,. 
•d 

6 
7 
8 

10 
II 
12 
I 4 
IS 
lb 
I 7 
18 
19 
20 
21 
22 
24 
25 
26 
27 
28 

27 
30 
31 
32 
33 
34 ,. 
J ,' 

36 
37 
38 
39 
40 

0.016 0.004 
0.012 

-0 .181 
0.016 
I, 504 
o.m 
0.707 
U48 
0.017 
5. 642 
2 . 192 

-o.m 
2.095 
1.961 

-0.005 
-9. 086 
t.m 
3.m 
·1. 200 
0.029 
0.021 

-0 .036 
s.m 
0. 021 
0.014 

2. 312 
o. 388 
0. 942 
1.m 
0.178 
U36 
0. 264 
3.581 

11.508 
2.326 
0. 805 
4.907 
o.m 

0 .004 
0.020 
0.011 
0.028 
0.026 
0,005 
0.022 
0.022 
o.m 
0.010 
0.003 
0. 008 
0.020 
0.001 
0.002 
0.005 
o.m 
0.003 
o.m 
o. 007 
o.rn 
0 .ozs 
U02 
o.m 
0. 008 
0.014 
0.013 
o. 009 
0.013 
0.004 
0.006 
0.003 
0.047 
0.020 
o. 00~ 
0.022 
0. 003 

'.P..S .D. lpulm 

30 ,m rn.m 100.m 
0.253 . H.m - 1. 838 
0,8J9 · 29.888 - 1.825 

?.m 
0. I 18 
1.093 

WHC -S D-WM-DP-025 
Addendum 13 Rev 0 

1.84 



o. 727 
2. 556 
0.011 

0.001 
0.016 
0.004 

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

m11ly 1: C(H ldenl i \y 2: CCY 2:16 P" ,linu.ry 23, 1992 

is l. nm : All_m 
Hple Weight : l, ~000 Solution ~olm : 1.00 
deal. lriteqrilions : 3 Off-Peak Integrations : I 
----.. --- ----- ------- ------ ---- --- ---- _______ ... ------ ---- ------- ------ .. 

l r Sr Bi Ta 
( ppb l ( ppb) ( ppb) (ppb) 

Hg 
(pp1) 

,in -!i,6 62 -,),496 -167.915 0.426 -2021.m 

. 0. I. 832 o.168 20. 919 7.245 1845.011 

U.D. IU67 33.m 12.m 1m.os4 91.259 

Zn Cu Li Co 

(op~) ! rP~ l l ppb l (ppb) ( ppb) 

~~n 1). 323 rn .301 492.986 -1.m m.oo~ 
• D. )l.78? 2.m 2.238 0.269 1.772 
R,5.D. 9942.72? 0.4 79 9.m lb.888 o.m 

~ 
Fe Ca Cr Nd Ce 

(ppb) ( p~b) (pp\) ( ppb) ( ppb) 
e,,.,, m.e11 461,231 m.m -89.m -119.506 

, D, 1.m 2.079 l.256 2U37 !U6•) 

R .. , c.m 0. 451 o.m · 28.758 16.618 

M "Q As Ha "o 
, I"' 

( ppb l ! ppb) I ppb) ( rpb) ( ppb) 

~rn -11.m m.m m.m m.m 433. I 17 

. ~ 9.278 . 1.838 18.604 7.896 2.84~ 

R.S.D. 78. 998 0, 367 3.814 1.m o.m 
! 

Ji Cd p "n 
( Hb) (ppbl ( ppb) (ppb) (p pb ) 

el I m.122 m.rn 464. rn 5066. I 06 492.067 
") 

0.414 1.166 U04 31.m 2. ~I 0 J. 
P.&J•, 0. 0~4 •.404 0. 862 o.m o.m 

TI 
(pob) 

·e,n m.m 
• D • 26.624 
. R. S. D, 5.m 

. -- ----- ---- --·---------- -------- -- -------------··- ---- ---...... ---------

omcled Counts Statistic. 2:18 r" ,lanmy 23, 1992 
ist. rim : ALL_m 

:,eple Veiqh\ : 1.0000 Solution Yoluee : 1.90 
'n·f·eal: lnte9rations : 3 Off-Peak Jnteqri\ions : I 

1n,ly' · ,nnel "ein lpolses U. loulm iu.,. lpulm 

'. r 0.012 0. 006 

WHC -SO- WM -OP-025 
Ad~en~~m 13 Rev 0 

Sn t · 
v l 

( ppb l ! ppb) 
7.7?1 m.m 
U71 3. 024 

n.m U82 

Hi la 
(ppb) ( ppb l 
m.m -6.791 

4.690 2.m 
o.m 34.m 

S1 Ba 
( ppb l (ppb) 
-161.707 499.971 

40.942 1.m 
25.319 o.m 

Se Ag 
.( ppb) (ppb) 

m.247 m.s11 
37.352 I. 284 
6.550 o.m 

Sb V 

(PP~) ( ppb) 

483.m 492.409 
14.'.-94 0.812 
. 3 .018 0.163 

Al 
( ppb) 
rn.109 

9.139 
Z, 086 

Ea 
(ppb) 

-I, 821 
0, 130 
7.143 

p 

( ppb l 
69. 371 
10.m 
15.272 

Pb 
( ppb) 
m.974 
11.310 
2.327 

Be 
(p pb) 
478.263 

2.m 
Ul3 

185 



WHC-SD- WM-OP- 025 
2 -0. 00 1 0.004 /.\ddendum 13 Rev 0 :-

3 -0.062 0.012 
5 -0. 02! o. 904 

1. 503 U25 
-o.m Ul7 
0.085 o. 003 
0, , 42 9.0 14 

10 0. 024 0. 011 
!1 o.m 0.007 
12 0. 042 0, 00 2 
ll -•l. 031 O.O il 
15 -o.rn 0, O! l 

B -o.m 0.011 
17 -0,002 0, 002 
18 -0. 0 79 0.004 
19 -0 .005 0.010 
20 0. 037 0.001 
21 -0. 010 0.003 ,, ., 0, 09? o.m 
24 0.022 0. 008 
2~ -0.023 0.004 
26 -0.003 o. 002 
27 0.012 0.003 
28 o.m o.m 
29 0.002 1.001 
30 -0. 007 0.003 

l 31 0.119 0.012 
, M 32 -0.013 0.007 
0 33 -o.m 0.008 -
- ...,, 

" 

' 3~ -0.127 0.004 
b 35 -0.020 0.009 

36 -0. ! 08 0.004 

d- 37 -0. l 38 0.020 
38 -0.019 Ul4 
39 -o.m 0.m 
40 U06 0.0~1 
42 -U07 0.0!1 

M 43 o.m 0.002 
H -0. 006 0.001 

10' 4 ~I -0.060 0.008 
. --- ----------------------------------------- ..... -- --------------·------

den\ih I: CCH ldenti tr 2: m 2:18 P" Janum 23, 1992 
isl: r,m : All Slff 

inple VeiQh\ : !.Om Solution YolutP : l.00 

n-~eal: lnteara\ions : 3 Off-Peak Jntmations : I 
. ---------- ---- ---- -- ---------------------------· -------- --·------ ----

Zr Sr Ii Ti H0 Sn Si Al 

( ppb) (p p~ ) (ppb) (n b) ( ppt) (ppb) (ppb) ( ppb) 

lean -IU41 -l.020 -43. 637 -23.387 . -m0.m -o.rn -23.97? -63.002 

; . ! ' 2.m 0 .1 63 12.273 2. 240 1609.870 3.981 2 .286 5.670 

: R.5.D. 20.530 15.953 28.125 9.578 75.565 1686.192 9.rn 9. 000 

w Zn Cs Li Co Ni La £a 
( rpb) (p pb) (ppb) (,Pb) (pp~) (ppb) (ppb) ( ppb) 

,, 12.m -43.499 -6.034 -U77 -1.652 -~.m b,792 -1.m 
14.856 o.m o. 402 1.117 2.W 2.712 8.DO 0. 271 

1.86 



U .9. 

,an 
. ~. 
u ... 

. p. 
R.SJ. 

ean 
.D. 
P.. 5. D. 

em 
• D. 
R. 5.D. 
M 

116. 384 

re 
I ppb) 

-8.478 
3.ZH 

38 .m 

! prb ! 
-8 . 473 
5. 925 

67.921 

Ti 
(ppb) 

-U43 
o.m 

11.m 

Tl 
! ppb ) 

o.m 
5U04 

8018.914 

J.367 

C, 
(ppb) 
-43.rn 

0.096 
o.m 

~q 
!ppb) 

-4. m 
o.m 
s.m 

Cd 
( ppb) 

-2.829 
U19 

28.965 

A.663 26.l !8 

Cr ~d 

! PP b) ! ppb) 
-7 .8! 2 -~4.365 
1.107 2U67 

14 . 174 4s.m 

As Hi 
(prb) ! ppb) 
-22 ,362 -5.m 
4.m 1.m 

1s.m 141.152 

I k 
(ppb ) ( ppb l 

-1.710 -m.m 
2.787 31.005 

m.688 20.644 

- - -- -- ....... -.. --------- -·---------------. ·-------------- --- ------------

-~f"l-?cled Counts St,tisli c1 2:20 Pft Jm.rr 23 , !992 
;s ,; . m_m 
~ fi, .Jhl : 1.0000 Solutioff Yolm : 1.00 
~- ~a l lnleorations : 3 Off-Peik Intemtions : I 
---- .. -----------------------------.. ------- ------------ -.. ---------- ---
r,~ e Channe 1 nein Kpul ses U. lp~lm '.R.S .D. Kpulm 

,_ -U37 0.006 
246. 646 o. m 
-0. 089 0. 027 
-0.034 0. 011 

6 1.538 0. 008 
7 20 . 974 0.130 
8 0.077 0.008 

0.078 0.016 
JO o.rn 0.060 
II 110.026 U70 
12 21 . 043 0.032 
I~ ?8.477 o.m 
! 5 ~0.?20 o.m 
16 20 . 251 0.026 
17 -0 . 004 o. o~o 
18 -0.067 0. 006 
19 14.917 o.m 
20 56.872 o. 081 
21 12.006 0. 024 

'd 22 o.m 0,033 
24 0.069 0.005 
25 -o.m 0. 006 

!61.000 m.w 119.99! 20 . ! 45 

Ce Si B, r WH C-SD-~M-DP-025 
(ppb) ! ppb I ! ppb) ! p pb) Addendum 13 Rev 0 
-!!6. 679 -122 .99! -2 .m 11.m 

21. 222 l I. 7! 2 ~ .116 20.022 
1s .m 9.686 uoz 173. 00 l 

~o S! A~ Pb 
! ppb) ! ppb) ! ppb ) ! ppb) 

-Ll18 -1. 127 -9. 519 -zs .m 
2. m 21. m 1. 203 H.59? 

33 .118 m.m 12. m ~8 . 500 

ftn Sb y P! 
! ppb ) ( ppb) ( ppb l (pph) 

0. 031 -77.221 U13 o.m 
o.m 60.760 !.605 0 .108 

1ss.m 78.684 53.m 43.297 

187 



26 163 . m o.m WHC-SD-WM-DP-025 
27 0.175 o. 007 

Addend ~rn D· Re-v __ O 
28 0.128 0.006 
29 22.722 0.012 
30 -0.002 0.013 
31 16.313 9.052 
32 0.006 0. 001 
33 0. 4 21 0.008 

Q 34 1.079 0.003 
b 35 -0. 009 0. 009 

36 -0 .112 0.003 
37 m.303 o.m 
38 2U78 0.087 
39 0,843 0.001 
10 48.026 o.m 

ib 42 0.8?6 0.010 
43 0.017 0.002 

,. 44 ·O. 008 0.000 
I 45 -0.063 0. 005 

----- ------------- -- ------- --.. --------..... ------.. --- ------ .... -.. -.... -------

:dln.11ty 1: SSTl m JB48Ac Identity 2: hrect 2:20 P" ,lanmy 23, 1992 

imle Veight : 1.00~0 Solution Yolm : 1.00 

Jn~ r. _ In leg rations_: __ 3 ___ Off-Pea~_ Integr ations_: __ I _______________ _ 

r-, 

I 1e , 

1ean 
;.~ 
'. R. S. D. 

1ean 
) .D. 
·: R.U. 

• !in 

3. D. 
i; R. S. D. 

Xean 
SJ. 
~ u . 

Zr 
(ppb) 
-36 .780 

2.522 
b.rn 

V 

( ppb) 
819 .361 
84. 977 
10 .371 

Fe 
(ppb) 
4869.259 

20.770 
o.m 

( Prb) 
~o . 117 
7.237 

17.905 

Ti 
( ppb) 

·5 .285 
0.414 
7. 833 

Tl 

Sr 
(ppb) 
9927.279 

13.472 
0.136 

Zn 
( ppb) 

9776.m 
6.m 
U64 

Ca 
(ppb) 
?56U87 

n.m 
0 .143 

"Q 
( ppt,) 
4974.m 

2.657 
0.053 

Cd 
( ppb l 
9m.m 

17. I 56 
0. 182 

Bi 
( ppb) 
-11.rn 

28 .341 
39. 410 

Ctt 
( ppb l 

4868.261 
. UOB 

0.154 

Cr 
(ppb) 
5021.133 

9.m 
0 .1 98 

As 
( ppb) 
-13.576 
16.473 

121.338 

, 
( ppb ) 
mo.001 

11.m 
o.m 

la 
( ppb) 
-31.679 

1.m 
Z2. 898 

Li 
(0pb) 

10028, 924 
46. 381 
0.462 

Md 
( ppb) 

-22.766 
14.111 
65.m 

Na 
( pob) 

10010.029 

Ha 

I PP• l 
195.m 
m.m 
267,361 

Co 
(ppb) 

9662 . 387 
8.W 
o, 089 

Ce 
(p,b) 

16. 212 
13 .060 
e~.m 

fto 
(pp b) 

0.000 
31.913 1. 317 
o.m m4m.m 

( ppb) 

5293.690 
3.488 
0. 066 

ftn 
fppb) 
4818.293 

t.m 
0.037 

Sn 
(ppb) 
4?53.309 

30.687 
o.m 

Mi 

(ppb) 
m2.021 

6. 127 
0,127 

St 
( ppb) 

-1118,677 
16. 934 
1.514 

Se 
( ppb ) 

m.m 
nm 
a.m 

Sb 
( ppb I 
4903.789 

5U20 
1.110 

Si 
(p,b) 
-29.479 

5.m 
18.096 

La 
( ppb) 

·l.m 
0.000 
0.000 

,a 
( ppb l 
9997.m 

16,415 
UM 

Aq 
( ppb I 
373,667 

1. 021 
0.273 

y 

(rpb) 
·Ubl 

1.446 
313,818 

Al 

( ppb ) 
-172.530 

6.5?4 
3.822 

E~ 
(ppb) 

-o.m 
0 .396 

67.m 

p 

( ,pb) 
1142.m 

50, I 74 
U93 

Pb 
( ppb I 

-9 .0~6 
15 . 403 

170.089 

le 
(ppb) 

-0.062 
0. 000 
o.m 

-
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.a . 32 .m 
u.o . m.m 

irrecled Counts S\ilislics 2:23 P" Jmary 23, tm 
isk nm : ALL_m 
i1p le Weight : 1. 0000 Solution Yolm : UO 
i-Peat. lnte~r.lions ; 3 OfHPik lnteqraiion s : I 

WHC -SD-WM-DP-025 
Addendum 13 Rev 0 

11 lyh Chme l "m (pu lses 5.J. lpulm ~R .S.D. loul m 

'J 

1M 

I 
2 
3 
5 
6 
7 
8 
9 

10 
II 
12 
14 
15 
16 
17 
18 
19 
20 
21 
22 
H 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
3~ 
36 
37 
38 
39 
40 
42 
43 
44 
45 

-0. I 44 
-0. 911 
U86 

-0.024 
1.541 

-0.083 
0.024 
1.m 

-0.012 
0.227 
o.m 

·0.011 
·0.026 
-0.071 
I. 278 

78.57? 
o. 036 
0.407 

·0.013 
11.m 
1.865 
1.802 

-o.m 
U21 
0. 016 
0.009 
o.m 
0.237 
0.012 

·0.044 
16. 431 
2.m 

-o.m 
·O. 160 
·O. 007 
-o .m 
-0,0lj 

-U21 
0.0&0 

-0. 008 
-0. 036 

0 .004 
0.005 
0.041 
0.012 
o. 014 
o.m 
0.009 
0. 041 
0.016 
0.011 
0. 004 
0.002 
0.003 
0.008 

1

0.004 
0.227 
0.007 
0. 004 
o.m 
0.049 
0.006 
0 .004 
o. 006 
o. 004 
0. 008 
0.001 
0. 006 
0,024 
o.m 
0.017 
0.052 
o.m 
0.010 
o.m 
0.020 
0.008 

·0.002 
0.004 
0. 004 
0.002 
0.004 
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enli\y !: sm mmm Identity 2: Dim\ 2:24 PR Jmary 23, 1?92 

,;k me : Hl SIA 
•HI • VPioh\ : 1. 0000 Sol~\ion 'lolm : 1.00 

· te9ralion 1 : 
, OfHear. lntea rations : l J 

- ------ --- ------- ---- -- -------------- -- ---- -- ---- ----------
Zr Sr ~ i 1 a Ho 

I ppb ) ( ppb l ( ppb l IP pb l !ml 
; ,n -eo.084 -1.rn 5138.329 -2s .m 369.565 
. D. l.8'.al 0. 207 42 .738 7.9b7 ?20 .005 

U.D . 2 .150 lUb9 U32 31.756 248 .942 

V Zn c~ Li Co 
f oob) ( ppb l ( ppb l ( ppb l ( ppb l 

?,n -37. 188 -2UOO 6.113 -3. 021 -3. 777 

. D. 22. 563 o.rn 0.815 o.m 0.818 

R. S. D. 6U73 3.672 13.334 o.m 21.651 

Fe Ca Cr Nd Ce 
( ppb) ( ppb) ( ppb) I ppb ) (p pb) 

e~n '.,. 122 19.1/.5 -9.068 sm.m 5092.469 

.n.,...._ 2 .17b o.600 3.720 22.020 17.043 

R .S. D • 42.496 3 . 130 41.023 0. 421 o.m 
.. 

"a As Ha "o 
M (ppb) f pob l ( ppb ) ( ppb) ( ppb l 

n n -U'.,9 -3. 214 ?6 .m 67. 421 l.688 

.rr> 9. 330 0.219 7.447 14. 998 ~.796 
, D. 167.843 6. 818 7. 732 22 .m 47 .J 86 

Ti Cd ,. 
"" {po bl { PP b) (p pb ) ( ppb) ( ppb) 

~ .n -8. 356 -3.767 o.m -81.m -1.rn 

J. 1.293 l.032 3. 929 48 . 336 0. l 74 

~ D. 15. 469 27.387 m .564 11.m 8.915 

11 

M I ppb ) 
~ ~ fi 17U6~ 
,b' 24.696 
: U.D . !USO 

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

or r~cled Counts St,\islics 
·ask me : All_Sl~ 

2:2~ r" .hnum 23. 1992 

;aa~le ,eia ht : 1. 0000 Solution Vo lm : 1.00 
1n·P ~. ~ Integra tions : 3 OfHE, k Jntegri tions : I 
---------------------------------------- -- --·--------------------·----
1na lyl E Channel "rn JpBlm SJ. lpulm '.R.U . hulm 
----------------------------------.. --------------------------- .... -... ----
:r l 23.rn 0.039 
;, 2 U08 0.008 
r . l 3 -1.m 0.030 
1, 15. 857 0 .063 

b 26 . 881 0.0~4 
o. 068 o.m 

-.. 

WHC-SO- WM- DP- 025 -· 
Adde ndum 13 Rev 0 

Sn 5 i Al 

( PP bl ( ppb l ( ppb l 
-17 .706 -64.m 291.196 

8.213 5.915 17. l 79 
46.386 9 .177 uoo 

Hi la Ea 
( ppb) ( ppb l ( ppb l 

-3. rn 5222.701 51 13. 733 
1.805 lU93 14.739 
stm o.281 0.288 

51 Pa p 

( ppb l ( ppb) ( Jpb) 
5313.077 -28.707 69.371 

10.m 0.336 28.030 
0.197 1.170 40,407 

Se Ag Pb 
( prb) ( ppb) ( ppb ) 

37.841 5251.394 4853.101 
49.632 16.m 81.122 

. 131.157 0. 317 1. 672 --

Sb y Pe 
( ppb ) (ppb) ( ppb ) 
-156.284 28.954 -0.062 

21.044 2. 63 l 0.323 
15.385 9. 086 m.797 
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8 12.673 0.029 
~~c~sQ-~M-OP-0250 

_-

9 12. 183 o.rn 
I 0 31. 78 I o. v62 ~ddendu.rn 13 Rev 
II 0.113 O.v03 

~ 

12 0.055 0. 005 

11 -o.m 0.008 
15 -0 . 08 0 Ul9 
l, UO! U23 

17 -U06 0. 00 1 

18 -o.m 0.007 
19 0.002 o.m 
20 tl37 0. 00 1 

21 0.019 0. 00 1 
22 -0 .099 0. 051 
24 0.021 0.013 
25 -0. 100 0.007 
26 -0.01 6 0. 008 .. 
LI i.rn 0.014 
28 U72 0.027 
2? Ult 0. 00 I 
30 3.973 0.015 
31 o.m o. 003 
32 32. 008 0.017 
33 1. 493 0.015 

~ r • 34 -o.m 0.01 I 
35 -0.067 0. 007 
36 37 . 068 o.m 

d 37 -0.277 o.m 
l'? 38 0.018 o.'013 -

39 -o.rn 0;005 

""' 
-

n 40 0.017 0. 002 
:b 42 0.029 0. 003 

43 14 _. 488 0.023 

·~ 44 54.202 U93 
4~ 0. 656 o.m 

' ·-. ----- ---- -------- ---- ------------ --------------------· ---- --------

· tv 1: sm mmm Iden tity 2: Dim\ 2:26 P~ Jmm 23, tm 

·,sk nm : AL L_Sln 
ial.iih Weiat.\ : I. 0000 Solution Volm : 1.00 
1n-f'f,k. Integrations : 3 OfHei•. lntegritions : I 
. ------------------------ ------ -- .. ...... ------- -- .. --------.. --------------... 

Zr Sr Ii 1 i Ho Sn Si Al 

(pob) ( ppb) (ppb) (ppb) ( ppt ) (ppb) (ppb) (ppb) 

1ern 1om .m -0. 671 -1910. m 10104.822 1652 978 .W 17. 863 s2s3.m mu9! 
;J. 11. m 0.314 31.073 40 . 246 m2 .m 10.m 18.585 9.821 

: R.U . o.w 46.862 I. 627 0.398 0.213 56.117 o.m 0.202 

V Zn Cu Li Co Ni • Li £• 

( pob) ( ppb) !p,b) (p pbl (ppb ) ( ppb} (p pb) ( ppb) 

1ean mts .m -33 .618 -2 .70 7 -3. 632 -16.603 ss.m -10. 866 -6.330 

3J. 87. 528 0. 273 1. 097 0. 808 U06 Ult 2.m o.m 
'. R.U. o.m 0 .811 ~0.524 22 .2 54 21 .m 6.457 21. m 7. m 

Fe Ca Cr Nd Ce St h p 

( ppb) (ppb) ( ppb) ( pph ) ( pph) (ppb ) (ppb) (pp\) 

~~an -s.m -26 .m 4.m ·143.332 -121.391 -351. 314 -2.9 28 10165.m 
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. ~ . !dJV 

P. .U . ~8.893 

. R.5.D , 

Irr·~ l 
sm.m 

30 ,114 

Ii 
( pp b l 

~in 503 2. 746 
: J , 7.688 
: U. D. 0.193 

1m 

: . ~. 
·; R.U. 

M 

M 

fl 
(pp~) 

503 8.127 
30 .m 

0. 608 

V, 'J7 !J 

o.m 

~a 
! rrh l 

-2 .m 
0. !27 
U4 1 

(d 

( ppb l 
-8 .683 
t.m 

12.m 

v,,11 LL , 1 CO 

9.6 77 !U23 

As H3 

( prb l ( ppb l 
~111. 728 38 .352 

!UH 2. m 
o.m ~. m 

r. 
(ppb) I ,p b) 

5.rn -l!UBl 
2.648 31.~0 ~ 

48 .719 25.842 

JC . I '.) L I , 1 l J I , 10 I ' , , J 00 

3U10 U5 4 16. 710 O.?U 

WHC -SD-WM- DP- 025 
~o Se Ag Pb Addendum 13 Rev 0 

( ppb) I ppb l (ppb l ( ppb l 
10 126 .895 00 5.832 -1.m -! 12. 891 

U OB 4U~4 3. 397 12.m 
o.rn U90 H.m 1"'920 

"" 
Sb V Be 

( ppb l ( rP~ ) ( ppb l ( ppb ) 

1. l 24 69. 875 1orn.m l O i 13 . 112 
0. I ~4 lU48 16. l O 7 17.437 

13 .656 23 . 683 0.160 0.172 
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B1 -o. voi 0. ill o 

i , -,),005 0.002 
vl\·K -SD-~M-DP:..02·5-0 Ho 1.551 o.,)05 

5:, v.067 ,) , ,)18 Addendum 13 Rev 
' . .. U72 ii.033 
'I n, 83, 19) 0. 586 

10 Uvi U2i 
:ii 11 • I - ' V, .ivO v.007 
Cu 12 o.m 0.002 
~ 1 14 0.273 0.002 
(c, 15 v.010 0. 003 
HI 16 0.037 U 15 
~i 17 -U03 v.001 
Eu lS -U72 Ull 
Fe I 9 0. 143 0.009 
Ca 20 3. 680 o.m 
Cr 21 !.993 o. 014 
>Jjj ?? 0.066 0.023 .. ~ 
Cf 24 0.033 0.012 
51 ~5 -0. 029 0. 011 
Ba 26 0. 039 0 .01 ! 
? 27 1.349 0. 027 

~ 
28 31.230 0. 015 
29 0 .197 o. 003 

A 30 -0.011 0. 003 
Na - I J, 15i'6.SZ5 10.185 

32 0.201 0.00 7 
j~ 33 0. 033 o. 009 
Aq 3~ -0 ,1')7 0. 008 

~ 
35 -0. 008 U02 
36 -•l .m 0. 005 

r · 37 0.390 0. 021 
38 t691 o.m 
3? 20.576 0.lyl 

~r. 40 0.012 0.002 
ib 42 -iJ.008 Ull 
V 43 0.022 0.005 
Be 44 -0. 00 5 0. 001 
r 45 -0. 059 0.008 
• --------------------------------------------------------------- ...... ----

lden\i\v 1: R944 Sa WP89H Identity 2: 1011-501! 
Task r.m: ALL_m 
Smle ~ei gh t : 1.0vOO Solution Yolm : 1.00 
Or.-Pe,k Inlear.l!cns : 3 Ott-Pak Integn\Jons : 1 

~ean 
s. r 
~ L 

Zr 
( ppb l 

-9. l 51 
3. 948 

43 .146 

w 

( p~b) 

2&s.m 
36. m 
13. 716 

Sr Bi 
( ppb) ( ppb) 

0.470 -48.873 
0.246 16.570 

5~.372 33 .904 

ZR Cu 
( pp b) ( ppb) 

1. 409 101. 430 
0.627 0. 402 

44. 508 0.396 

I, Hg Sn 
( ppb) (pp1) ( ppb) 
-12 . 969 1043.478 17. 706 

l.lv5 321.710 4.159 
6.519 30 .831 23.488 

Li Co Mi 
( pob) ( ppb l lppbl 

26. 680 4.800 22.415 
0. 212 0.759 3. 642 
0.795 15.609 16.248 

-: 

--

Si Al 
( ppb) (ppb) 
2937 .126 34354 .156 

21.932 243.251 
0.747 0. 708 

La £. 
( ppb l ( ppb l 

1.359 -0. 910 
? .. c .. 
4' J.,,,) 0.688 

173 .139 75.590 

·---
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Ne ,n 
u. 
~ R.U . 

ftein 
u. 
: Ls.D. 

~eiD 

5 :-t:-
~ R.5.B . , . 

~ 

Fe 
( ppb) 

40. 098 
2, 94 8 
7 .. [ "I 
, , .)h 

l ppb l 
~6 029. 133 

17.m 
0.049 

!1 
(ppbl 

-1.m 
0.695 

57.018 

!! 
( ppb) 

12.424 
56 . 404 

45• . 002 

C, 
( p~b l 

~7 U l9 
:~. 378 
3.916 

~g 
( ppb l 

37. 912 
0.63:i 
1.m 

Cd 
( ppb l 

19. 356 
0. 899 
4.m 

Cr ~c 
( 1Pb) ( ppb) 

830 .365 -73 .666 
5.; i 4 U56 
0.69 5 13 . 51 5 

As Na 
l ppb l i pob) · 
-26 .775 974 982 .100 

3.872 6299.415 
lUoO 0. 646 

s ! 
(ppb) ( ppb) 
rn.815 124525.361 

6.935 612.rn 
o.m 0.492 

Correctec Count, Statdics 1:44 Pft Jmm 23, 1992 
!~ r,m: ALL Sift 

1.0000 Solution Volute : 1.00 
Integrations : 3 OfHea~ lntegratior,s : 1 

Anu yte Channel ftean lpulm 

Zr 
~ 

Si 
Al 

Zn 
Cu 
Li 
Co 

Fe 
Ca 
Cr 
Nd 
CE 

7 
8 
9 

10 
11 
12 
14 
15 
16 
17 
18 
19 ,. 
cV 

21 
22 
24 
25 
2G 

0.032 
0.024 

-0. 0 ~ 
-0. 028 
1. 629 
0. l 37 
3.192 

266 . 620 
o.m 
1.213 
o.m 
0.051 
0. 006 
o.m 

-0. 002 
-,i .rn 
o.m 
2.641 
3. 075 
0.009 
0.039 

-0 . 03:'. 
0. 038 

S.b. !pulses ZU .D. Kpulse, 

0. 001 
0. 00~ 
O.V02 
,).002 

0.009 
0. 037 
0. 014 
1. 581 
o. 018 
0. 003 
0. 003 
0. 003 
0.004 
0.013 
o.,)01 
0. 005 
0. 013 
0. 005 
v.m 
0. 056 
0. 004 
0.001 
0. 005 

C2 - .. . 51 - B, 
( pgb l ( ppb i -

l ?P~ i i ppo i \~HC-SD-'~M- DP- 02 5 
-86 . 519 -139 .867 0.407 7280 . 000 Addendum 13 Rev O 

33 .335 31.ia: Ufi 187 . 69~ 
38 . 529 'Vi .. ! : 

i..l. , J u\l 158.vZo 2. 023 

no Se Ag Pb 
(ppb) ( ppb) ( ppb) ( ppb) 

61.H? 72.948 -3.164 -6.rn 
2. 107 2UOO 2.66 5 2. 766 
3. 426 34 .m 84.220 4U 22 

~il Sb y h 
(??b) (ppb) i ppb ) (ppb) 

0.198 -86.414 3. 013 0.435 
0-241 61.507 3. 566 ,) .21 5 

121.261 71.177 118.331 49.485 

........ ~A 
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- -
27 i.m 0. VOij 

28 11.845 0.038 WHC -SD-WM-DP~025 
'Q 29 0. l 83 0.001 Addendum 13 Re·v i) 

30 -o .m 0. 006 
,; 3 ! -31.476 UO? 

32 o.m 0.007 
33 0. 053 0. O! 0 
34 -0 .118 0.004 

'b 35 -0.015 0. 006 
36 -0.088 0. 009 
37 0. 788 0.034 
38 3. 513 0.016 
39 61.833 0.116 
40 0.055 0.003 
42 0.018 0.020 
43 0.032 0.001 
44 0.001 0.001 
45 -0.067 0. 005 

---------------------------------------------------------.. -----------

denlily I: R945 Sn 13AP891-IO Idea ti tr 2: I01H01l I :45 P" Jmiry 23, 1992 
. as 1e : ALL m 
,uple VeigH : 1.0000 Sohtion Volute : 1.00 
n-Prn In tegntions : l Off-Peak Integ rations : I 

. ----------------------... -------·------------ .. -- .. -- --------.. -----------
M Zr Sr Ii h Ha Sn Si Al 

M 
(ppb) ( ppb) (ppb) (ppb) I PP• l ( ppb) (ppb) (p ph ) 

. em -5. 182 -0.013 -66. 677 -27.427 6086. 957 34.231 2026.m 110549.090 -

. .D 0 .264 o.m 2. 180 . o.9j4 554.667 8.630 9.240 656.603 
R.S-" 5. I 02 1136.114 3.270 3.553 9.112 25 .211 o.m o.m 

r, 

V Zn Co li Co Hi La Et 
( pr,b ) ( ppb) (ppb) (p pb) ( ppb) I ,pb) (ppb) (ppb) 

ea~ 78U09 61.851 30.871 4.073 3.856 36.m 8. I 51 -I. 041 
.I. 25.025 0. 258 0 .696 o.m 0.894 3.044 2.m 0.338 
. R...S.J, 3. l 90 o.m i.rn 7. 217 23.179 8.436 28.866 32.475 

M re Ca Cr Nd Ce 51 h p 
(ppb) (ppb) (ppb) (P,b) (ppb) (ppb) ( ppb) ( ppb) 

e10' 83.029 394.829 1283.499 -98.002 -70.497 -m.soz 0.3U 10847.472 
.D. 4.087 0.867 3.798 24.960 9.930 1.719 0.313 52. 516 
F..S.D. 4.923 0.220 0.296 25.468 14.085 I. 156 as.m 0. 484 

"• As Na "o Se Ag n 
(ppb) (ppb) ( ppb l 1,pb) lppbl (pp~) (ppbl (ppb) 

elR 13649 .624 3U90 -18. 863 -19546.674 150. 948 29 .1 82 -6.m -19.319 
, D, 44. 115 0. 127 7. 848 o. 000 2.289 30,m 1.284 11.310 

R. S. 0. 0. 323 U62 41.m 0.000 I. 517 103.310 JU84 5s .m 

Ti Cd [ 

"" 
Sb y Be 

( ppb ) 1,p b) {,Pb) (ppb) (pp~) ,,,~) (pp~) ( ppb ) 
ean -2.033 36.m 700.614 373801. 948 4.611 60.681 ,.m i.m 
.o. l.i:30 1.432 3.109 697.963 o.m 107.S75 0. 802 o. 108 
R. S. D. 60.m 3. 972 0.444 0.187 s. 758 177.279 8.054 6. 928 

11 
(ppb) 
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